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    1    Historical and contemporary issues related to genetic conservation. 
J. Hodges*, Compuserve, Mittersill, Austria.

Genetic conservation and natural selection worked together over long evolu-
tionary periods. A change occurred about 12,000 years ago during the Neolithic
or Cultural Revolution when domestication of animal and bird species placed
selection and conservation in human hands. After that, stockbreeders’ selection
was slow, phenotypic, localized and based upon small populations. Subsequent
human global migrations with livestock increased biodiversity within domesti-
cated species and between human cultures. The need for active genetic conser-
vation has grown since the advent of intensive agriculture, the discovery of
genetics and the recent genetic revolution. Today mono-systems, scale, global
reach, manipulations of genotypes and individual genes make humanity di-
rectly responsible for the loss of biodiversity. In the West the era of sustainable
integrated communities of people, domestic animals and birds has gone. Today
public decisions are based on emerging scientific options and economic values.
The basic relationship between the natural world and Homo sapiens has changed.
The food chain in which livestock and birds are now disposable resources is a
major locus of this change. H. sapiens is the dominant and exploitive species
with vast power. Prospective genetic technologies open a vista of redesigned
animals and birds violating the genetic principles of natural selection, ignoring
the evolutionary time scale and breaching the historic boundaries of life leading
to new levels of potential catastrophe and tragedy. It is simplistic to think that
technical conservation of genes and traits is the solution. The issues go far deeper.
The need for genetic conservation exists only because mankind behaves with
ruthless self interest. The urgent issue is whether society having such awesome
power will squander or conserve historic human civilization with its values of
community, restraint and sustainability? As scientists in the food chain we need
to broaden our world view. Our current values and our definitions of progress
are placing genetic resources at risk and are also eroding the civilized history,
identity and dignity of Homo sapiens.

Key Words: Biodiversity, Boundaries, Civilization

    2    Netherlands approach in animal genetic resource conservation: Poul-
try perspective.  H. Woelders*1,2, C. Zuidberg1, and S. Hiemstra1, 1Centre for
Genetic Resources, Lelystad, The Netherlands, 2Wageningen University and
Research Centre, Lelystad, The Netherlands.

In European countries various governmental, private, and NGO actions are be-
ing taken to preserve genetic diversity of livestock species. EU-regulations pro-
vide a framework for national support actions and subsidies to conserve rare
breeds. Several national governments want to stimulate a market driven use of
rare breeds such that these breeds will no longer be endangered (in situ conser-
vation), without using structural subsidy measures.

In addition, gene banks are being established for ex situ conservation. Cryostorage
of germplasm is extremely important as the ultimate security against loss of
allelic variation and loss of entire breeds, but also to support breeding schemes
for in situ populations of rare breeds. For these reasons, the Centre for Genetic
Resources, the Netherlands (CGN) is establishing collections of germplasm
(largely semen) of a number of livestock species, including poultry. In addition,
CGN is active in research on genetic strategies to minimise inbreeding, and on
cryobiology to increase the efficiency of cryopreservation.

Our recent work on freezing cock semen was focused on finding a suitable
replacement for glycerol (which is contraceptive in the hen) as a cryoprotectant.
For reasons of hygiene and sample identification we favoured straw freezing, as
opposed to the highly effective pellet freezing method. We have worked on
improving the medium composition, have tested various cryoprotectants, and
optimised the combination of cooling rate and cryoprotectant concentration.
The finally developed freezing method resulted in very good fertility with fro-
zen cock semen. Inseminations twice per week with 0.3 billion sperm per in-
semination resulted in 97% and 86% fertilized eggs with fresh and frozen se-
men, respectively. The fertility remained high up to day 9 after the last insemi-
nation. This indicates that inseminations once a week would even be sufficient
for this frozen-thawed semen.

Key Words: Genetic diversity, Poultry semen, Cryopreservation
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    3    Avian genetic stocks: The high and the low points from an academia
researcher.  M. E. Delany*, University of California, Davis.

Specialized, selected and mutant stocks of poultry including chicken, turkey
and Japanese quail, are important tools for research in numerous disciplines
spanning agricultural science, basic biology and biomedical research. Genetic
resources of poultry, from breeds to mutant lines, continue to support the cre-
ation of new knowledge, applied and basic, not only in genetics and genomics,
but also in oncology, physiology, behavior, nutrition, and developmental biol-
ogy, to name a few. However, as most poultry biologists know, stock losses
continue unabated, living stock conservation remains the only sure mechanism
for sustaining the resources, and conservation is on a case by case basis at the
institutions holding the stocks. Visibility and recognition of the problem have
definitely improved via the efforts of the Avian Genetic Resources Task Force
(Pisenti et al. 1999), and the USDA-ARS National Animal Germplasm Pro-
gram, and individual scientists (Miller et al. 2004); but at agricultural institu-
tions where most stocks reside, the funding of facilities and staff continues to
erode. There is little doubt that stocks will in fact vaporize if the so-called for-
mula funding undergoes reallocation, as is currently under discussion. The sig-
nificance of our extant poultry research resources is underscored by the avail-
ability of the chicken draft sequence wherein great opportunity exists to under-
stand the genetic, molecular and physiologic basis for cellular and organismal
phenotypes, through analysis of our unique poultry resources. Indeed, the con-
sideration for a high point of the stocks issue has to be that from Bateson (1902)
to Hillier et al. (2004), the chicken has crossed a long and winding road back to
the future as a premier genetic model organism. The low point remains un-
changed over the last two decades, the consistent news of terminated research
lines, the count for 2004 being at least another 20 lines.

Key Words: Genetic resources, Poultry stocks, Conservation

    4    Why do we need to conserve what we have? A post-genome sequenc-
ing perspective on existing chicken strains.  M. Miller*, Beckman Research
Institute of the City of Hope National Medical Center, Duarte, California.

Now that we have the chicken genome, what can we do with the remaining
chicken strains? Far more than we could before, particularly if remaining strains
and mutant lines are preserved. This is especially true for the possibility of
defining genes that influence immunity and host-pathogen interactions. For
example, now that significant sequence data are available, work to define which
gene or genes within the major histocompatibility complex (MHC) B are re-
sponsible for the strong genetic influence of the MHC in responses to virus-
induced tumors can move rapidly forward. Inbred, congenic and recombinant
MHC lines that are still available provide a means of resolving which MHC
genes are most influential. Already the comparison of the Red Jungle Fowl MHC
haplotype with haplotypes in other strains has revealed hot spots of variability
in the form of single nucleotide polymorphisms and insertion/deletions. Indeed,
closely related recombinant haplotypes in fully congenic lines differing in
Marek’s disease responsiveness have targeted a candidate locus for MD resis-

tance. Alleles at this candidate locus will be compared using additional congenic
MHC lines differing in MD response. Existing inbred lines and new lines gen-
erated from them will be needed to pursue functional interactions among mem-
bers of multigene families including new families, as well as those in the MHC
B and Y regions. With the genome sequence now available additional lines car-
rying developmental mutants and loci affecting growth will lead to genetic
mechanisms for normal development being defined. Phenotypic characteristics
presently mapped to particular linkage groups may now be defined in terms of
genes provided that relevant stock remains available. The genome sequence
opens the way to moving quickly forward. Defined lines carrying mutations
and inbred lines against which alleles can segregate are inherent in the progres-
sion of these studies. Further loss of lines will curtail these interesting and im-
portant pursuits.

Key Words: Genome sequence, Genetic strains, Conservation

    5    Use of genetic strains of chickens in studies of ovarian cancer.  P.
Johnson*, Cornell University, Ithaca, New York.

Investigation of basic factors involved in the etiology of ovarian cancer in women
has been hampered by the lack of an animal model. Most animals do not spon-
taneously develop ovarian cancer with the exception of the domestic hen. We
have access to two strains of White Leghorn hens (Cornell C and K) which were
previously compared with respect to incidence of ovarian cancer. These strains
were derived from a similar genetic background and have a different incidence
of ovarian cancer at 2 years of age. We repeated this and found that C strain
hens which died spontaneously at 2 years of age had greater than 20% inci-
dence of ovarian cancer. In contrast, no tumors were observed in the K strain
hens although we have observed tumors in K strain hens at 3-4 years, an onset
which is delayed compared to the C strain. To evaluate differences that could be
related to the etiology of the tumors, we collected blood samples from different
aged hens of the two strains at defined stages of the ovulatory cycle and as-
sessed plasma estradiol and progesterone. Plasma estradiol was significantly
higher in the C strain compared to the K strain (p<0.001) at every age while
progesterone was not consistently different between strains. Most significantly,
ovulation rate was not different between the two strains. We also assessed estra-
diol production by various compartments of the ovary. Follicles from the C
strain hens produced amounts of estradiol not different from that of K strain
hens. The difference in plasma estradiol could be attributed to the fact that the
ovaries of C strain hens were significantly larger than those of K strain hens
both on an absolute basis as well as when expressed relative to body weight.
Interestingly, estrogen, when prescribed as estrogen-only replacement therapy
for women, has been implicated as a risk factor for ovarian cancer. Although
previous workers have characterized ovarian adenocarcinoma in the hen, they
have not utilized two related genetic strains of hens with different incidences of
the tumor. The use of two strains may reveal an important difference that under-
lies the differential susceptibility to ovarian cancer.

Key Words: Hen, Ovarian cancer, Animal model
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    M1    A further examination of the role of dietary protein in regulating
metabolism in the broiler.  R. Rosebrough*, B. Russell, S. Poch, and M.
Richards, ANRI-USDA, Beltsville, Maryland.

Two experiments were conducted with Hubbard × Hubbard broiler chickens to
further delineate the role of dietary protein as a regulator of lipid metabolism. In
both experiments, birds were fed one of two diets (12 or 30% protein) from 7 to
28 days of age. Likewise, in both experiments, birds were switched to the oppo-
site level of dietary protein. However, in the first experiment, birds were se-
lected and killed at 12, 18 and 24 hr following the dietary reversals. Birds were
sampled at 3, 6, 9, 12, 18 and 24 hr in the second experiment. In vitro lipogen-
esis (IVL) was determined by the incorporation of [14C]acetate into hepatic
lipids and was indicative of acetyl CoA carboxylase activity (AcCbx). Activi-
ties of certain metabolic enzymes and genes controlling these enzymes (malic
enzyme, ME; fatty acid synthase, FAS; isocitrate dehydrogenase, ICD; aspar-
tate aminotransferase, AAT and AcCbx) were also measured. In all experiments
switching dietary treatments increased and decreased lipogenesis as birds were
switched from 30 to 12% protein and from 12 to 30% protein diets, respec-
tively. The greatest rates of change elicited by either regimen occurred by the
first day of each reversal (Exp 1). A further examination (Exp 2) indicated sig-
nificant changes in IVL 12 hr post reversals. Changes in IVL were correlated to
changes in the expression of genes for both FAS and AcCbx. In addition, this
observation validated our original hypothesis that IVL approximated AcCbx
activity. Changes in gene expression always preceded changes in intermediary
metabolism, indicating that responses to dietary protein involved some alter-
ations in gene activity. Of the three hepatic enzymes monitored, ME activity
most closely followed the rapid changes in IVL. Likewise, ME gene expression
was both highly correlated to activity changes and most affected by these di-
etary reversals.

    M2    Influence of red pepper, green tea supplemented diets varying in
protein levels on the growth performance, feed consumption, feed conver-
sion ratio, carcass characteristics and economic efficiency of broiler chicks.
A. Eldeek*, University of Alexandria, Alexandria, Egypt.

A study was conducted to evaluate the addition of two levels 0.15% and 0.3%
of red pepper (RP) and green tea (GT) as alternative growth promoters com-
pared to 0.01% oxytetracycline (OTC) to corn soybean diets. Two diets were
formulated to contain 21% and 23% protein (P) with the same level of metabo-
lizable energy (ME) 3155 Kcal/kg diet.

A total of 216 one-day old broiler chicks were randomly assigned into 12 ex-
perimental groups of 3 replicates. Body weight (BW), Body weight gains (BWG),
feed consumption (FC), feed efficiency (FE), carcass characteristics and eco-
nomic efficiency (EE) were collected at 21 and 45 days of age.

Results at 45 days showed that BW, FC and FE increased significantly and
numerically for the whole period of age with the additives RP at 0.15% and
0.3%, respectively as compared to either the control group or the OTC fed group.
Also, broilers fed diets with 21% P and GT at 0. 15% had greater BW as com-
pared to any other dietary treatment fed group. All dietary treatments did not
significantly affect BWG.

Better percentage of carcass characteristics resulted for chicks fed alternative
additives when compared to the dietary P. Dressing % were higher in chicks fed
21% P and those fed RP 0. 15%, and GT 0. 3%, respectively. Abdominal fat
showed similar manner to dressing % with RP 0. 3%, and GT 0. 15%, respec-
tively. Gizzard % was superior for chicks fed 21 % P and OTC, 23% P with GT
0. 15% and 0. 3 %, respectively. Kidney% was superior for broilers fed 23% P
alone or 23% P with either RP 0. 15 % or . 3%, respectively.

Birds given 0. 15% GT at 21% P showed the best EE 126.5% where at 23% P,
the RP 0. 15% was better 121.9% compared to the control group.

The results showed that the RP and GT additives were as effective as the antibi-
otic growth promoters regardless of protein levels.

Key Words: Performance, Broiler, Red pepper
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    M3    Effect of organic selenium (Sel-Plex) in combination with alfa-to-
copherol (Vit. E) on fresh and frozen poultry meat.  O. Pesut1, L. Nollet*2,
and L. Tucker2, 1Faculty of Veterinary Medicine, Belgrade, Serbia &
Montenegro, 2Alltech Biotechnology Centre, Dunboyne, Meath, Ireland.

The objective of the research was to determine the antioxidative effect of Se
provided as Sel-Plex in combination with vit. E (100 IU/kg feed) on poultry
breast and thigh meat. Birds (Arbor Acres) were supplemented with 0, 0.05, 0.
10 and 0. 30 ppm Se from Sel-Plex (Alltech Inc., USA) with or without 100 IU
vit. E/kg of feed for 42 days. At 42d, broilers were sacrificed and breast and
thigh muscle tissues homogenized. Part of the fresh sample was used for the
determination of thiobarbituric acid reactive substances (TBARS, expressed as
mg MDA/kg), while the remainder of the sample was packed in tightly closed
plastic containers and kept at -20°C for 16 weeks. Results were analysed using
ANOVA followed by a Student t-test. Analysis of fresh meat samples indicated
that TBARS values were reduced (P<0.01) in the breast and thigh muscle by
supplementation of 0.05 ppm Se, with or without vit. E. Supplemention of 0.05
ppm Se reduced MDA levels to the same degree as 100 IU/kg vit. E in breast (0.
34 mg/kg for Se and 0. 32 mg/kg for vit. E vs 0.47 mg/kg for the control) and in
thigh (0.52 mg/kg for Se and 0.48 mg/kg for vit. E vs 0.69 mg/kg for the con-
trol). Supplementation of vit. E in combination with 0.05 ppm Se reduced
TBARS in breast and thigh further to 0. 30 (P>0.05) and 0.43 (P<0.05), respec-
tively. Increasing dietary Se up to 0. 3 ppm reduced TBARS in breast and thigh
muscle further to values of 0.24 mg/kg and 0.43 mg/kg, respectively, while at
these levels the supplemental vit. E had no additional effect. Analysis of TBARS
in breast and thigh muscle after frozen storage demonstrated that 0.1 ppm Se
from Sel-Plex had a similar antioxidative effect as 100 IU/kg vit. E. Also, in-
creasing the Se concentration up to 0. 3 ppm reduced TBARS (P<0.05) com-
pared to the 0.1 ppm Se level, and adding vit. E on top of the Se supplementa-
tion had a non-significant effect in breast muscle and a significant (P<0.05)
effect on TBARS in thigh muscle. It can be concluded from this trial that Sel-
Plex exerts a conserving activity on broiler meat during storage and that supple-
mental vit. E has a large additional effect at low dietary Se concentrations.

Key Words: Selenium, Meat quality, Broiler

    M4    Influence of red pepper, green tea supplemented diets varying in
protein levels on the immune system, microbial count, test panel evalua-
tion and plasma constituents of broiler.  A. Eldeek*, University of Alexan-
dria, Alexandria, Egypt.

A study was conducted to evaluate the addition of two levels 0.15% and 0. 3%
of red pepper (RP) and green tea (GT) as alternative growth promoters com-
pared to 0.01% oxytetracycline (OTC) to corn soybean diets. Two diets were
formulated to contain 21% and 23% protein (P) with the same level of metabo-
lizable energy (ME) 3155 Kcal/kg diet.

A total of 216 one-day old broiler chicks were randomly assigned into 12 ex-
perimental groups of 3 replicates. Immune system, microbial count, test panel
evaluation and plasma constituents of broiler were measured at 21 and 45 days
of age.

Results showed that white blood cells at 45 days were higher with 23% P as
compared to the 21% P group. Also, they were higher in group fed RP 0.15%,
GT 0.15%, OTC and the control group, respectively with the higher count at
23% P with OTC fed group of 123.50 (103/mm3). Newcastle virus disease (NVD),
Bronchitis Disease (IB), Infectious Bursal Disease (IBD) or Gumboro (GB)
immunity tests at 21 days showed that immunity was not affected by any of the
dietary treatments. Gram positive bacterial count showed that 21% P with OTC
had higher bacterial count at both periods, respectively.

Results of test panel showed that taste, tenderness, and acceptability at 21% P
were better as compared to 23% P. However, flavor was better at 23% P. Also,
the best acceptability was obtained with GT at 0. 3%. An interaction between
21 % P and RP 0.15% resulted in better color of meat, and the same was true for
GT 0. 3%.

Triglycerides (TG) had superior values at 23% P alone or with GT 0. 3% as
compared to the 21 % group. Furthermore, the control group over passed all
tested feed additive in TG of 40.16 mg/l00ml, with no interaction effect. How-
ever, total lipids and total cholesterol were not affected by any of the tested

additives and followed the same trend as the first period.

It is concluded that RP and GT can be included in the broiler diets at level
0.15% and 0. 3% without any adverse effect on the previous traits.

Key Words: Red pepper, Green tea, Broiler test panel

    M5    The effect of feeding Solanum glaucophyllum on eggshell strength
in second-cycle White Leghorn hens.  J. Fuller, Jr. *1, J. Goff2, B. Behrends3,
S. Nissen4, and R. Horst2, 1MTI, Ames, IA, 2NADC, Ames, IA, 3Sparboe Compa-
nies, Litchfield, MN, 4Iowa State University, Ames.

S. glaucophyllum is a plant which contains naturally occurring glycosides of
1,25-(OH)2D3. It was hypothesized that feeding the glycoside form of the vita-
min would result in hydrolysis in the gut of the laying hen releasing active 1,25-
(OH)2D3 and improving calcium metabolism and eggshell strength. Four-hun-
dred-thirty-two SCWL hens 70 wk of age were obtained from a commercial
flock just before starting a second laying cycle. After a 20 wk period of produc-
tion on a commercial laying hen diet, the hens were put on the experimental
diets. A randomized block design was used such that each treatment replication
(3 adjacent cages with 2 hens each and a common feeder) was repeated once in
each of the 8 rows of cages in the house. Treatments consisted of a 3 by 3
factorial design with either 2.5, 3.0, or 3.5% calcium in the diet and either 0, 5,
or 10 g of dried S. glaucophyllum leaves per kg of feed. Egg specific gravity
and breaking strength were measured during week 7. Plasma 1,25-(OH)2D3 lev-
els were measured after the 10 wk feeding period. Feeding S. glaucophyllum
resulted in significant increases in active vitamin D in the blood, egg breaking
strength and egg specific gravity. No differences in egg production were ob-
served over the 10-wk feeding period. In conclusion, feeding S. glaucophyllum
increased the active vitamin D metabolite in the blood and resulted in stronger
eggshells while not affecting egg production.

Effect of S. glaucophyllum on 1,25-Vitamin D, eggshell strength, egg spe-
cific gravity and egg production in second-cycle SCWL hens

g/kg Diet
  
 0 5 10 p < (SEM)*

Plasma 1.25-(OH)2D3, pg/mL 417 521 720 0.001 (32)
Wk 7 breaking strength, g 3912 4238 4076 0.003 (61)
Wk 7 specific gravity 1.0747 1.0769 1.0753 0.006 (0.0004)
Hen housed egg production, % 79.9 78.5 78.2 0.54 (1.2)

*p values and SEM are for the combined effect of S. glaucophyllum (GLM
model with row, S. glaucophyllum, calcium and the interaction).

Key Words: Vitamin D, Egg specific gravity, Egg shell strength

    M6    Effects of ingredient composition and processing of pre-starter diet
and age of the breeders on the performance of chicks and broilers.  R.
Amaral2, J. F. M. Menten*1, A. M. C. Racanicci1, and J. Lecznieski2, 1ESALQ -
USP, Piracicaba, SP, Brazil, 2Agribrands Purina do Brasil, Paulínia, SP, Bra-
zil.

The type and quality of the ingredients (vegetal vs. animal origin) of a pre-
starter diet and processing (mash vs. pelleted/crumbled form) may affect the
economical and performance results of broiler production. Chicks of different
initial weight may have the digestive system differently adapted to those nutri-
tional variables. The purpose of this study was to evaluate the effects of breeder
age, composition and physical form of the pre-starter diet (supplied from 1 to 7
d) on the performance of male chicks to 7 days and of broilers to 42 days of age.
Young or mature AgRoss broiler breeders (32 vs. 55 wk) produced light or
heavy chicks (38±2 vs. 50±2g) which were allotted to dietary treatments from 1
to 7 days consisting of all-vegetal vs. feed containing animal products and fed
as meal vs. crumbled form. Treatments were arranged in a 2X2X2 factorial,
with 4 replicates of 45 birds, in a randomized complete block design. After 7
days all birds received the same starter, grower and finisher diet. Chicks from
mature breeders had greater weight gain in the first week (129 vs. 108g, P=0.05)
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which persisted to 42 d (2.871 vs. 2.670kg, P=0.05). Crumbled feed also re-
sulted in improved weight gain to 7 d (130 vs. 108g, P=0.05) which was main-
tained to 42 d (2.822 vs. 2.718kg, P=0.05), but the ingredient composition of
the pre-starter diet did not affect gain (P=0.05). Feed intake was not affected by
dietary treatments but was higher for chicks and broilers from mature hens
(P=0.05). Feed conversion rate, averaging 1. 303 from 1 to 7 d and 1.781 from
1 to 42 d, was not affected by treatments (P=0.05). This study demonstrated
that (a) regardless of feed composition and chick weight, crumbled diet from 1
to 7 d was beneficial to performance until market weight; (b) all-vegetal feed
for baby chicks was not detrimental to overall performance; (c) light weight
chicks benefited more at 42 d than heavier chicks when fed crumbled diet.

Key Words: Pre-starter diet, Breeder age

    M7    Effects of alfalfa based molt diets on skeletal integrity of White
Leghorns.  W. K. Kim*1, C. S. Dunkley1, P. Y. Hester2, L. F. Kubena3, D. J.
Nisbet3, and S. C. Ricke1, 1Texas A & M University, College Station, 2Purdue
University, West Lafayette, IN, 3USDA-ARS, Southern Plains Agricultural Re-
search Center, College Station, TX.

A study was conducted to evaluate effects of alfalfa based molt diets on bone
qualities using conventional bone assays and dual energy X-ray absorptiometry
(DEXA). Sixty White Leghorn hens (64 wk of age) were assigned to 1 of 6
treatments: pretrial control (PC), full fed (FF), 9-d feed withdrawal (FW), A90
(90% alfalfa/10% layer ration), A80 (80% alfalfa/20% layer ration), and A70
(70% alfalfa/30% layer ration). Water and diets were consumed ad libitum.
Hens were placed on 8L:16D 1 wk before molt and were maintained on this
light restriction throughout the study. For the PC, hens were euthanized and
bones collected immediately before light restriction. After hens were fasted or
fed different molt treatment diets for 9 d, they were fed a maintenance diet for
14 day. On Day 23 post molt, hens were euthanized and bones collected. Feed
intakes/hen of the FF, A90, A80, and A70 during a 9-d molting period were 96,
26, 44, and 46g, respectively. Tibia dry weight of the PC was higher than the FF
group (P<0.05), but did not differ from the other molt treatments. The PC group
had significantly higher tibia ash weight than the FF, FW, A90, and A80 groups.
Tibia ash concentration of the PC group was significantly higher than the FF,
A90, and A80. Humerus dry weights of the PC group were higher than the other
groups except for hens on FW. Humerus ash weight was lower (P<0.05) for FF
hens as compared to PC hens, but other molt treatments had humerus ash weights
similar to PC hens. The DEXA results were in agreement with ash weights.
Tibia mineral content and density of the PC were significantly greater than the
other treatments. The FF group exhibited significantly lower humerus mineral
content and density compared to those of the PC group, but did not differ from
other molt treatments. In conclusion, hens on Day 23 of molt experienced dete-
rioration in skeletal integrity. This decrease in bone quality occurred in all molted
hens. Use of non-fasted molt regimens in which light restricted hens consumed
either a laying hen diet or varying concentrations of alfalfa based molt diets had
poor quality on Day 23 post-molt that did not differ from hens subjected to a 9
day fast.

Key Words: Molt, Alfalfa, Bone density

    M8    Oxidative stability of frozen thigh meat from broilers fed oxidized
poultry offal fat.  A. M. C. Racanicci, J. F. M. Menten*, M. A. A. Regitano-
d´Arce, and L. M. Pino, Escola Superior de Agricultura Luiz de Queiroz - USP,
Piracicaba, SP, Brazil.

Lipid oxidation is one of the most important processes of quality loss in meat
systems, associated with unsaturated lipids and caused by different factors in-
cluding content and quality of dietary fat ingested by the animals. Thus, two
experiments were conducted to evaluate the effects of dietary oxidized poultry
offal fat on performance of broilers and on oxidative stability of dark chicken
meat during frozen storage. Two hundred male AgRoss broiler chicks were raised
in floor pens and fed a corn-soybean meal diet containing 4% fresh (FPF) or
oxidized (OPF) poultry fat from 10 to 40 days of age. Treatments (FPF and
OPF) were arranged in a randomized complete block design, with 4 replicates
of 25 birds. FPF was supplied by a local renderer and stored frozen (-18°C)
until diets were produced and OPF was obtained by electrical heating (110-
120°C for 20 days). Samples were taken from FPF and OPF and analyzed to

monitor its quality using specific absorbances at 232 and 270 nm to quantify
oxidation products (5. 80 and 0.69 for FPF and 11. 33 and 2. 31 for OPF at 232
and 270 nm, respectively). Sixty-eight birds from each treatment were slaugh-
tered at 41 days of age and skinless and deboned thigh meat was packed and
stored frozen (-18°C) during 9 months. Meat samples were collected monthly
to assess the oxidative stability. Thiobarbituric acid reactive substances (mg of
malondialdehyde-MAD per kg of meat) were measured in duplicate of 3 thighs
of each treatment in order to evaluate the formation of secondary lipid oxida-
tion products. Dietary OPF did not affect weight gain, feed intake or feed con-
version rate (P=0.05), however induced depression on oxidative stability of
thigh meat after 6 months of frozen storage. TBARS values were higher for
OPF at 6 months (0.453 vs. 0.613 mg MDA/kg, P=0.10) and at 7 months (0.469
vs. 0.775 mg MDA/kg, P=0.05) compared to FPF.

Key Words: Lipid oxidation, Meat quality, TBARS

    M9    Broiler live performance on wheat-based feeds supplemented with
mannan oligosaccharides.  J. P. Blake1, J. B. Hess*1, K. S. Macklin1, S. F.
Bilgili1, T. Sefton2, and A. Kocher3, 1Auburn Universtiy, Auburn, Alabama,
2Alltech, Nicholasville, Kentucky, 3Alltech, Meath, Ireland.

Broilers were placed at 0. 84 ft2/bird on three treatments (10 pens/trt). Treat-
ments included an unmedicated control (CON), 50 ppm Bacitracin Methyline
Disalcylate (BMD) or mannan oligosaccharide (MOS) (Bio-mos, Alltech,
Nicholasville, KY) in a three feed program. MOS levels were 1816 g/ton, starter;
908 g/ton, grower; and 454 g/ton, withdrawal. Feeds were corn-wheat-soy based
with 30% wheat and 600 units/ton of xylanase (Allzyme PT, Alltech,
Nicholasville, KY). Starter was fed at 0. 8 kg/bird, with birds fed 1.6 kg of
grower and withdrawal to termination. Broilers were started on new litter to
look at results over successive flocks. Two trials are discussed in this abstract.
Broilers and feed were weighed at 14 d, 28 d and at the end of the trials.

In Trial 1, BW at 14 days were highest with BMD (411. 3 g) with CON lowest
(394.9 g) and MOS intermediate (396. 3 g). Feed consumed was highest for
BMD (482.7 g/bird) and lowest for MOS (470. 8 g/bird). FCR was lowest in
CON, and higher in the two treated groups with better BW. Body wt differences
were not significant at 28 d, although FCR differences from 14 to 28 d were
similar to that seen at 14 d (1.59 CON, 1.60 MOS, 1.65 BMD). BW were not
different at 34 d (avg. 1.77 kg), while FCR were lowest for MOS (1.64) and
CON (1.64) vs BMD (1.68). Mortality was low (2.0%) and did not differ be-
tween trt.

In Trial 2, No differences in BW or FCR were recorded at 14 d. At 29 d, BMD
showed the heaviest BW (1.43 kg) with MOS second (1. 39 kg) and CON third
(1. 35 kg). BW gains showed a similar pattern between 14 and 29 d. Mortality
was lower for the MOS (0.41%) and BMD (0. 83%) than CON (2.04%) from
14 to 29 d. BW at 37 d were highest in BMD (2.14 kg), second in MOS(2.10
kg) and lowest in CON (2.07 kg). FCR was lowest in MOS (1.69), with BMD
(1.72) intermediate and CON (1.73) highest. Mortality (6. 8%) was higher than
in trial 1, but did not differ between trt. In general, BMD and MOS influenced
final BW and FCR on used litter.

Key Words: Mannan oligosccharides, Broilers, Wheat

    M10    Cardiac and hepatic tissue fatty acid composition of broilers dy-
ing due to sudden death syndrome.  G. Cherian*, M. P. Goeger, and J. C.
Hermes, Oregon State University, Corvallis.

Cardiac and hepatic tissue fatty acid composition of birds dying due to sudden
death syndrome (SDS) in a broiler flock of 9,200 maintained at Oregon State
University was determined. The birds were fed a commercial broiler diet during
a 42-day feeding trial and were kept in an environmentally controlled house. A
total of 30 birds dying due to SDS were obtained and heart and liver tissue was
collected. A total of six healthy birds from the same flock were also sacrificed
and tissues (liver, heart) were collected and treated as control. These tissues
were selected due to their respective roles in lipid assimilation (liver) and oxi-
dation (heart). The total fat content of cardiac and hepatic tissue was higher for
SDS than control birds (P<0.05). The content of eicosapentaenoic acid (20:5n-
3) was significantly lower in the liver and heart of SDS (P<0.05) than control
birds. Deposition of arachidonic acid (20:4n-6) was higher in liver and heart
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triglycerides and heart phosphatidylcholine and phosphatidyl ethanolamine frac-
tions of SDS birds than control (P<0.05). Total monounsaturated fatty acids
were higher in heart phosphatidylcholine, phosphatidyl ethanolamine and cho-
lesterol ester fractions of SDS birds than control (P<0.05). The content of satu-
rated fatty acids were higher in the liver phosphatidylcholine fractions of SDS
birds than control (P<0.05). The significant alteration in saturated, mono and
polyunsaturated fatty acids suggests an impairment in fatty acid metabolism
affecting the synthesis and tissue deposition of long chain n-3 and n-6 fatty
acids in SDS birds.

Key Words: Broiler, Sudden death syndrome, Polyunsaturated fatty acid

    M11    Effect of dietary methionine sources on intestinal bacterial popu-
lations in broiler chickens.  J. P. Dahiya, D. C. Wilkie, A. G. Van Kessel, and
M. D. Drew*, University of Saskatchewan, Saskatoon, SK, Canada.

The amino acid content of broiler diets has a significant effect on gut Clostridium
perfringens populations and may predispose birds to necrotic enteritis. Previ-
ous work in our laboratory showed that methionine hydroxy-analogue (MHA-
FA) is more available to gut bacteria than DL-methionine (DL-Met) and may
stimulate the growth of gut bacterial populations including C. perfringens. An
experiment was therefore conducted to study the effect of various levels of DL-
Met or MHA-FA on C. perfringens and other intestinal bacterial in broiler chick-
ens. Two cages of 6 birds (14 d post-hatch) were assigned to one of 7 different
diets containing no added methionine (control); 2.0, 4.0 or 8.0 g/kg DL-Met or
2.27, 4.54 and 9.08 g/kg MHA-FA, thus providing 3 equimolar levels of each
methionine source. The control diet was formulated to contain 220 g/kg crude
protein, 12.0 g/kg lysine, 3. 8 g/kg methionine and 3.20 Mcal/kg of ME. All
birds were orally gavaged with a C. perfringens type A broth culture from d 14
to 20 and euthanized on d 28. Intestinal populations of C. perfringens, lactoba-
cilli, enterococci, enterobacteriacea and group D streptococci were counted in
ileum and cecum and intestinal lesions were scored. There were no significant
effects of methionine source or level on the numbers of lactobacilli, enterococci
or enterobacteriacea in ileum or cecum. Populations of group D streptococci
were significantly decreased (P < 0.05) in the ileum in birds fed 4.54 g/kg
MHA-FA diets compared to the controls (5.12 vs. 6.02 Log10 colony forming
units/g contents; (CFU/g)). C. perfringens populations were significantly re-
duced in ileum in birds fed the 4.0 g/kg level of DL-Met compared to the con-
trols (0.00 vs. 3.08 Log10 CFU/g) and in ceca of birds fed the 4.0 g/kg level of
DL-Met or the 2.57 g/kg level of MHA-FA compared to the controls (0.76, 1.
30 and 5.22 Log10 CFU/g respectively). Intestinal lesion scores were not signifi-
cantly affected by methionine source or level. The results suggest that both DL-
Met and MHA-FA may reduce intestinal populations of C. perfringens in broiler
chickens.

Key Words: Methionine sources, Necrotic enteritis, Broiler chickens

    M12    Titration of spray-dried plasma in pelleted feed on broiler per-
formance.  J. M. Campbell*, J. D. Crenshaw, and L. E. Russell, APC, Inc.,
Ankeny, Iowa.

An experiment was designed to evaluate titrated levels of spray-dried plasma
(SDP) in feed on broiler performance. Two hundred forty Ross x Ross 308 male
broilers were randomly assigned to one of five dietary feeding programs (6
broilers per pen and 8 pens per treatment). Broilers were housed in pens with
used litter to simulate commercial conditions. The feeding program consisted
of three phases with starter from d 0 to 14, grower from d 15 to 28, and finisher
from d 29 to 42. Within phase, corn-soybean meal based dietary treatments
were formulated to be equal in lysine and metabolizable energy. All diets were
conditioned for 15 seconds at 85°C then pelleted through a 4 mm x 32 mm die.
Dietary treatments were control (0% SDP) and SDP (1.0, 0.75, 0.5, and 0.25%
phase 1; 0.5, 0. 375, 0.25, and 0.125% phase 2; and 0.25, 0.18, 0.125, 0.062%
phase 3, respectively) mixed into the mash and then pelleted. Broilers were
vaccinated on d 7 and 14 with Bursal Disease and Newcastle-Bronchitis vac-
cine, respectively. From d 0 to 42, average daily gain, feed intake and body
weight at d 42 were linearly increased (P < 0.05) due to increasing levels of
SDP. Feed efficiency from d 0 to 42 resulted in a quadratic (P < 0.05) response
to increasing levels of SDP. No differences (P > 0.05) were noted in survival.

All levels of SDP improved broiler performance, but combined performance
improvements were optimal when 0.75% SDP was fed.

Key Words: Spray-dried plasma, Broiler, Performance

    M13    Effect of pelleting and expander conditioning temperatures on
performance of broilers fed pellets containing spray-dried plasma.  J. M.
Campbell*1, J. D. Crenshaw1, L. E. Russell1, K. C. Behnke2, and P. M. Clark2,
1APC, Inc., Ankeny, Iowa, 2Kansas State University, Manhattan.

Two experiments evaluated the effects of mash conditioning temperature from
a pellet mill or expander on performance of broilers fed pelleted diets contain-
ing spray-dried plasma (SDP). In experiment 1, Ross x Ross 308 male broilers
were randomly assigned to one of five dietary feeding programs (6 broilers per
pen and 8 pens per treatment). Corn-soybean meal based dietary treatments
were fed from d 0 to 21 and were formulated to be equal in lysine and metabo-
lizable energy. All diets were conditioned for 15 seconds at 85°C then pelleted
through a 4 mm x 32 mm die. Dietary treatments were control (0% SDP); SDP
(1.0%) applied post-pelleting and SDP (1.0%) mixed into the mash and then
pelleted at 85, 90, or 95°C. Experiment 2 was designed similarly to Exp. 1, with
the exception that 10 pens (6 broilers per pen) per treatment were used and
experimental treatments were control (0% SDP) pellet or expanded and SDP
(1.0%) applied into the mash and then pelleted or expanded. Pelleted diets were
conditioned for 15 seconds at 85°C and expanded diets were conditioned at
95°C, 7.5 kilowatts/ton, 200 psi cone pressure, exit temperature of 149°C and
then pelleted. In Exp. 1, ADG, feed intake, feed efficiency and body weight
were improved (P < 0.01) for broilers fed SDP from d 0 to 21 regardless of
conditioning temperature. In Exp. 2, broilers fed SDP had improved (P < 0.05)
gain, body weight and feed intake regardless of processing method. Overall,
results of both experiments indicated that mash pellet conditioning temperature
from 85 to 95°C and expanded to 149°C does not impair the positive growth
effects of SDP in pelleted or expanded broiler feed.

Key Words: Spray-dried plasma, Broiler, Mash conditioning temperature

    M14    Effects of eggshell 49 supplementation to laying hen diets con-
taining different levels of calcium on performance and egg quality.  L.
Tucker1, L. Nollet*1, and H. Sener2, 1Alltech Biotechnology Centre, Dunboyne,
Meath, Ireland, 2Alltech Turkey, Izmir, Turkey.

The mineral nutrition of laying hens is of paramount importance as it dictates
the quality of eggshell as well as the longevity and production efficiency of the
hen. Previous trials have shown that supplementing laying hen diets with or-
ganic minerals can improve shell quality and egg production parameters. Par-
ticular problems in shell quality are seen in older laying hens, whose mineral
requirements can be higher compared to hens approaching peak production,
due to erosion of body mineral reserves. The following trial was performed to
evaluate the effects of diets formulated with either 3.5% or 4% calcium supple-
mented with a combined organic mineral product formulated for layers, Egg-
shell 49 (Alltech Inc, USA), containing organic manganese and zinc sources.
Ninety-six, 62 weeks old Nick chick white laying hens were used in the experi-
ment. Hens were divided into three groups with four cage replicates for the
negative control and three for the experimental groups, each cage replicate con-
taining 32 hens. The negative control diet was formulated with 3.5% Ca, the
positive control provided 4% Ca, and the treatment diet was formulated with
3.5% Ca+1g/kg Eggshell 49. The experimental diets were fed during from 62-
72 weeks of egg production. Parameters measured included laying performance
and egg quality. Data were analysed by ANOVA. Results showed that eggshell
thickness was significantly increased (p<0.01) and cracked egg ratio signifi-
cantly decreased (p<0.01) in groups receiving Eggshell 49 or the positive con-
trol diet. No adverse effects were observed in any performance parameters. It
was concluded that organic mineral supplementation of the diet of laying hens,
during the late laying period, reduced cracked egg ratio and increased egg shell
quality to the same level as 4% Ca diets, without any adverse effect on perfor-
mance.

Key Words: Eggshell 49, Organic minerals, Egg quality
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    M15    Responses to antibiotic growth promoters,
mannanoligosaccharides and organic acids in Salmonella-challenged broil-
ers.  M. Loddi1, A. Malaguido2, and A. Kocher*3, 1Universidade Estadual de
Ponta Grossa, Brazil, 2Alltech do Brasil, Curitiba, PR, Brasil, 3Alltech Bio-
technology Centre, Meath, Ireland.

This study aimed to compare the performance of broilers given antibiotic growth
promoter (Flavomycin), mannanoligosaccharides (MOS) or a combination of
MOS and organic acids in a Salmonella challenge environment. A total of 120
one-day old Roos male chicks were divided into 5 treatment groups with 4
replicates each and 6 birds/replicate. On day 4. birds were inoculated with a
1ml solution containing 1x108 CFU/ml Salmonella enteritidis., according to
the following treatments: T1) no inoculation, basal diet without additives; T2)
Salmonella inoculation basal diet without additives; T3) Salmonella inocula-
tion, basal diet + AGP (flavomycin - 8 ppm (85%)); T4) Salmonella inocula-
tion, basal diet + MOS (Bio-Mos, Alltech Inc. ) (1 kg/ton 0-21d and 0.5 kg/ton
22-35d); and T5) Salmonella inoculation, basal diet + MOS (1 kg/ton 0-21d) +
MOS/organic acids (0.5 MOS+1kg/t organic acids 22 to 35 days). Weight gain,
feed consumption and feed conversion rate were measured weekly, while mor-
tality rates were measured daily. Data were subjected to ANOVA (SAS Institute
Inc., 1993) and the means were compared by Tukey test. Salmonella inocula-
tion significantly affected final bodayweight (BW) at 35d of age. Birds fed
diets with AGP had significantly higher feed intake and FCR compared to birds
fed MOS or MOS+organic acids. However there were no differences between
AGP or MOS. The inoculation with Salmonella had no impact on overall mor-
tality. Based on the results of this study it appears that the reduction in broiler
growth performance as a result of a sub-clinical Salmonella infection could be
overcome by adding MOS or MOS in combination with organic acid to the
diet.

Performance of broilers from 1 to 35 days of age

Feed
Treatment Bodyweight g  intake g FCR Mortality %

unchallenged control 1454 2122 2.103 6.5
challenged control (CC) 1769 2264 1.888 6.5
CC+AGP 1593 2623 2. 310 6. 8
CC+MOS 1651 2010 1.789 6.5
CC+MOS+Acid 1753 2171 1.752 6. 1
CV% 5. 84 12.02 8.59 10.9
P-value 0.01 0.05 0.01 NS

1 Mortality percentage was (x+1/100)0,5 transformed before ANOVA

Key Words: Salmonella, Mannanoligosaccharides, Bio-Mos

    M16    The effect of phytase enzyme on early egg production and egg
quality of laying hens.  A. S. Hussein*, United Arab Emirates University,
Alain, United Arab Emirates.

A study on the effect of commercial phytase enzyme supplementation on early
egg production and egg quality of laying hens fed corn-soybean based layer
diets containing different levels of phytase enzyme (phyzyme-500G) was car-
ried out. Five replicate groups of twenty commercial Lohmann LSL-White lay-
ers, eighteen wk of age, were randomly assigned to each of two dietary treat-
ments. The trial was conducted for twenty weeks. The diets were isonitrogenous
(16.0% CP) and isocaloric (2800 Kcal/Kg). The control diet was a corn-soy-
bean layer diet containing 3.65% Ca and 0.45% available P without added
phytase enzyme. The treatment (low-phosphorus) diet was also a corn-soybean
based layer diet containing 3.65% Ca and 0.22% available P with 500 PPU/Kg
added phytase units. Average body weight and feed intake were measured peri-
odically (every 4 weeks). Hen-day egg production and egg weight were deter-
mined daily and calculated periodically (every 4 weeks). Haugh unit scores,
eggshell thickness and eggshell weight were measured and pooled from eggs
collected during the last consecutive three days of each 4-wk period. The re-
sults showed that average body weight and feed intake of the laying hens were
not significantly different in either treatment at 22 and 26 wk of age. Also, the
average hen-day egg production (74.4 vs. 73.5%), egg weight (53.1 vs. 52.5g),
Haugh unit scores (85.6 vs. 87. 8) and eggshell thickness (0.446 vs. 0.448 mm)

were not significantly different in hens fed the control diet compared with those
fed the low-phosphorus diet with the phytase enzyme during the first 8 weeks
of egg production. The earlier results (first 8 weeks of production) showed that
there was no significant difference between treatments in regard to egg produc-
tion performance because either the low-phosphorus level was adequate by it-
self for these parameters or the phytase enzyme compensated for the low-phos-
phorus level.

Key Words: Phytase, Egg quality, Layers

    M17    Apparent metabolizable energy of diets based on wheat, sorghum
or corn for the newly hatched broiler chick.  D. V. Thomas and V. Ravindran*,
Massey University, Palmerston North, New Zealand.

Studies on the changes with age in the apparent metabolizable energy (AME) in
the young broiler chick are limited. The present study was undertaken to deter-
mine the AME of diets based on wheat, sorghum and corn during the first two
weeks post-hatch of broilers. Three experimental diets containing wheat, sor-
ghum and corn as the cereal base were formulated. All three diets were formu-
lated to contain similar levels of energy and amino acids. The wheat-based diet
was supplemented with a commercial xylanase. Each diet was fed to six repli-
cate groups (8 birds/replicate) from days 1 to 14 post-hatching. On days 3, 5, 7,
9 and 14, classical total excreta collection method was employed to determine
the AME values of the diets. The AME of the wheat-based diet on days 3, 5, 7,
9 and 14 were determined to be 3585, 3135, 2850, 3155 and 3380 kcal/kg DM,
respectively. The corresponding values for the sorghum-based diet and corn-
based diet were 3705, 3260, 3095, 3430 and 3410; and 3585, 3245, 3160, 3370
and 3320 kcal/kg DM, respectively. Repeated measures analysis revealed sig-
nificant diet (P < 0.05) and time (P < 0.001) effects. A significant diet x time
interaction (P < 0.05) was also observed, indicating that the diet effects were
dependent on the age of the chick. The AME of all three diets were high on day
3, decreased on day 5, reached the lowest value on day 7 and increased thereaf-
ter. The decrease in AME from day 3 to day 7 was greatest for the wheat-based
diet. The AME of the three diets were similar on days 3, 5 and 14, but differed
on days 7 and 9. The AME of wheat-based diet was lower than those of the
other two diets on days 7 and 9. The significance of and causes for the drop in
AME observed from day 3 to day 7 post-hatching are unclear. These observa-
tions are interesting and it is tempting to speculate that amelioration of this
decrease by dietary manipulations, such as enzyme supplementation, may im-
prove subsequent performance of broilers.

Key Words: Apparent metabolizable energy, Cereal type, Broiler chicks

    M18    Performance and carcass yield of broilers fed with diets supple-
mented or not with antibiotic and anticoccidian drugs.  M. B. Cafe*, C. P.
Cruz, A. S. C. Oliveira, J. H. StringhiniI, M. A. Andrade, and L. S. Chaves,
Escola de Veterinaria - Universidade Federal de Goias, Goiania, Goias, Bra-
zil.

A 2 X 2 factorial experiment was conducted to determine the effects of diet
supplementation or not of the antibiotics (Zinc Bacitracin and Olaquidox) and
anticoccidian (Nicarbazin and Monenzin) drugs. A total of 1008 Ross chicks
were placed into a 16 floor pens with 63 birds divided in four treatments: T1)
Diets with antibiotic and with anticoccidian; T2) Diets without antibiotic and
without anticoccidian; T3) Diets with antibiotic and without anticoccidian and
T4) Diets without antibiotic and with anticoccidian. The birds were raised with
recycled litter until 45 days old. The performance of the birds was evaluated
once a week. At the end of experiment (45 days), twenty birds by treatment
were slaughtered and the carcass yield was measured. The standard randomized
factorial scheme (ANOVA) statistical model was used to analyze the data. The
average of the initial weight of the birds was 44.1 grams. At the end of 45 days,
the results of the performance of the birds showed no statistical differences
among the treatments. The carcass results showed that the carcass yield of the
treatments with antibiotics were worse (81.79%) than the treatments without
antibiotics (82.29%).

Key Words: Antibiotic, Anticoccidian, Broiler
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    M19    Effects of source of fat and fiber level on productive performance
in broiler from 1 to 21 d of age.  A. González-Serrano, J. M. González-Alvarado,
R. Lázaro, and G. G. Mateos*, Universidad Politécnica de Madrid, Madrid,
Spain.

An experiment was conducted to study the influence of type of fat and inclu-
sion of crude fiber in the diet on productive performance of broilers from 1 to
21 d of age. The experimental design was completely randomized with six treat-
ments arranged factorially with two sources of fat [5% vegetable oil with 53.9%
linoleic acid (VO) and 5% yellow grease with 23. 8% linoleic acid (YG)] and
three sources of fiber (none, 3% oat hulls and 3% sugar beet pulp). Each treat-
ment was replicated six times (a cage with 18 broilers). The control diets were
formulated to contain 1.5% crude fiber and were based on rice (58%), soy pro-
tein concentrate (22%), fish meal (7%), fat (5%), and an inert material (3%). In
the remaining diets, the corresponding fiber source was included at expenses of
the inert material. No interactions between main effects were found for any trait
throughout the experiment and therefore, only main effects are studied. From 0
to 5 d of age type of fat did not influence any of the traits studied. However,
broilers fed the high-fiber containig diets grew faster (14.0 vs 13.2 g/d; P <
0.001) and tended to have better feed to gain ratio (1.052 vs 1.117 g/g; P <
0.10) than broilers fed the low-fiber containing diets. Also, broilers fed oat hulls
grew faster than broilers fed sugar beet pulp (14.2 vs 13.7 g/d; P < 0.05). Simi-
lar results were observed from 5 to 21 d of age. From 0 to 21 d of age broilers
fed diets based on YG had better daily gains (P < 0.05) but similar feed to gain
ratio than broilers fed diets based on VO. Also, broilers fed the high-fiber con-
taining diets had better daily gains (32.7 vs 31.2 g/d; P < 0.05) and feed to gain
ratio (1. 319 vs 1. 380 g/g; P < 0.001) than broilers fed the low-fiber containing
diets. The inclusion of a fiber source in a low-fiber diet improved productive
performance at all ages. Therefore, chicks from 1 to 21 d of age might have a
minimun requirement for fiber in the diet.

Key Words: Crude fiber, Broilers, Productive performance

    M20    Effects of phytase supplementation to diets with reduced avail-
able phosphorus content on performance and carcass traits of broilers.  M.
Argüelles*, H. L. Santiago, and A. A. Rodríguez, University of Puerto Rico,
Mayagüez, Puerto Rico.

An experiment was conducted to determine the effects of graded levels of phytase
supplementation to diets with modified available phosphorus (AP) contents rela-
tive to NRC requirements on performance and carcass traits. Ten dietary treat-
ments consisted of: a control (NRC AP), and 9 diets with a factorial arrange-
ment combining 300, 600, and 900 FTU/kg feed of phytase and AP reductions
of .05, .10, and .15% from NRC requirements in each of the starter (1-21 d),
grower (22-35 d), and finisher (36-49 d) diets. Six hundred chicks were as-
signed to 40 floor pens with four replicate pens per treatment. Bodyweight (BW),
feed intake (FI), BW gain (BWG), and feed conversion (FC) was determined.
At 49 d, a total of 200 birds were processed and carcass traits recorded. No
significant differences in FI were observed among treatments. Nor were differ-
ences in BWG observed up to 35 d. During the finisher phase, control birds had
similar BWG to that of all chicks supplemented with phytase combined. How-
ever, birds fed diets containing 300 and 900 FTU/kg had higher BWG than
those fed diets with 600 FTU/kg. Broilers of all treatments had similar BW in
the starter and finisher phases. However, in the growing period birds fed diets
containing a .05% AP reduction and 300 FTU/kg of phytase were significantly
heavier than birds fed diets with 300 and 600 FTU/kg and a .15 and .10% AP
reduction, respectively. From 22 to 35 d, broilers fed diets with reductions of
.05 and .10% AP and 600 FTU/kg had significantly better FC than the controls.
Whereas from 36 to 49 d, birds receiving diets with a .10% AP reduction and
900 FTU/kg had better FC than controls. No differences among treatments were
observed in the weight and percentage yield of mayor cuts and excised muscles.
Carcass yield (CY) was significantly higher in birds fed diets with a .10% AP
reduction and 600 FTU/kg than in those under the .15% AP reduction and 300
FTU/kg treatment. The results suggest that inclusion of phytase in the diet at
levels of 600 and 900 FTU/kg has a positive effect on variables such as FC and
CY, in combination with below recommended levels of AP.

Key Words: Phytase, Phosphorus, Broilers

    M21    Effects of phytase supplementation to diets with reduced avail-
able phosphorus content on tibia ash and mineral excretion of broilers.  H.
L. Santiago*, M. Argüelles, and A. A. Rodríguez, University of Puerto Rico -
Mayagüez Campus, Mayagüez, Puerto Rico.

An experiment was conducted to evaluate the effects of supplementation of
phytase to broiler diets with available P (AP) levels reduced below NRC re-
quirements on tibia ash and mineral excretion. Treatments consisted of a con-
trol diet formulated to contain .45, .40, and . 35% AP for the periods of 1 - 21 d,
22 - 35 d, and 36 - 49 d, respectively, and diets with the AP reduced by .05, .10
and .15% from that of the control with the addition of 300, 600, and 900 FTU/
kg feed of phytase in each of the phases of growth. A total of 600 chicks were
randomly distributed to 40 floor pens with 4 replicate pens of 16 birds. At 21,
28, 35, 42, and 49 d, two birds per replicate pen were wing banded and placed
in stainless steel metabolic cages and used for determination of mineral excre-
tion. Total fecal output was collected for 72 h from 3 to 7 wk of age and ana-
lyzed for total content of P, Ca, Mn, and Zn. At 49 d, a total of 200 birds were
processed and the right tibia were excised and used for bone ash determination.
Tibia ash content was similar for all treatments imposed, averaging 36.2%. Fe-
cal P excretion was significantly greater in birds fed control diets than those fed
diets with reduced AP and supplemented with phytase. However, P excretion
was observed to decrease significantly in a linear fashion as AP decreased re-
gardless of phytase level. No differences in total fecal content of Ca, Mn, and
Zn were observed among treatments. There was a significant and concomitant
increase in Ca excretion as the dietary AP decreased, which can be attributed to
increases in the Ca:P ratio resulting from the reduction in dietary AP. There was
a significant quartic response in excretion of all minerals with age, remaining
constant from 21 to 35 d, peak at 42 d, and was lowest at 49 d of age. This
apparent age effect could be partially attributed to changes in environmental
temperature during the time of the study. These data suggest that diets formu-
lated to contain .15% AP less than NRC recommendations and with addition of
300 FTU/kg feed of phytase significantly reduce mineral excretion without com-
promising bone integrity.

Key Words: Broilers, Mineral, Phytase

    M22    Effect of organic trace mineral on performance, carcass quality
and physiological parameters in broilers.  A. G. Bertechini*, R. K. Kato, A.
Geraldo, E. J. Fassani, J. A. Brito, and G. O. Figueiredo, Universidade Federal
de Lavras, Lavras, Minas Gerais, Brazil.

The aim of this experiment was to evaluate the replacement of trace mineral
from inorganic to organic form. A total of 1440 one day-old male cobb 500
were randomly divided into one of the following treatments : T1= 100/0, T2=
80/20, T3= 60/40, T4=40/60, T5= 20/80 and T6=100/0 to inorganic/organic
trace mineral ratio supplement in the diet, with 8 replicates. The mineral trace
supplementation was : Zn=60, Mn=70, Fe=80, I=1, Se=0,3 and Cu=10 ppm for
both inorganic and organic form. A corn-soy base diet and feeding program
with two diets (1 to 21 and 22 to 41 days of age) were used. The performance,
carcass quality and physiological parameters were evaluated. The color breast
meat was evaluated with a Minolta Chroma Meter CR-300, with five readings
per sample. The performance, carcass yield and lighter breast meat color were
not affected by the replacement of inorganic to organic mineral trace at 41 of
age. On the other hand, the increased proportion use of organic source, results
in an increase breast meat yield, decreased glycolitics cells of breast, increased
red color and decreased yellow color in the breast meat, and decreased of the
hematocrit. The comparison between 100 % inorganic (T1) and 100%
organic(T6) were significantily different for these parameters tested: 24.4 vs
26.1%(breast meat yield), 79 vs 74% (glycolitic cells of breast meat), 4.45 vs
5.09 (red color of breast meat), 5.15 vs 4.01 (yellow color of breast meat) and
36.7 vs 32.4% (hematocrit). These data indicate that the use of organic source
of trace mineral can affect the economic carcass characteristics.

Key Words: Trace mineral, Broiler performance, Breast meat yield
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    M23    The effects of in ovo feeding of arginine and/or beta-hydroxy-
beta-methylbutyrate (HMB) on glycogen metabolism and growth in tur-
key poults.  O. Foye*1, P. Ferket1, and Z. Uni2, 1North Carolina State Univer-
sity, Raleigh, 2Hebrew University of Jerusalem, Rehovot, Israel.

In ovo feeding (IOF), administration of nutrients into the amnion prior to pip-
ping, may enhance early growth by enhancing hepatic gluconeogenesis and
glycogen status. The effect of IOF arginine (ARG), HMB on bodyweights (BW),
organ weights, total liver and pectoralis muscle (PM) glycogen of Hybrid™
poults were studied. At 23 d of incubation, 4 IOF treatment groups of 100 eggs
were subjected to a factorial arrangement of 2 levels of ARG (0% or 0.7%) and
2 levels of HMB (0% and .1%) in 1.5 ml of .4% saline. Poults were provided
feed and water ad libitum within 24 hours after hatch. BW were recorded and
tissue samples were taken at 25 days of incubation (25E), hatch, 3, 7, and 14 d
to determine PM yield, and hepatic glycogen content and glucose-6-phoshatase
(G6P) activity. All in ovo fed poults had 3-4% greater BW than the non-injected
controls (C) at hatch and the main effects of ARG and HMB responded inde-
pendently (p<0.05). Three days post-hatch, the HMB and HMB + ARG-treated
poults had 4.2% and 5.1% greater BW than C, respectively (p<0.05). At 10-d
and 14-d, BW of poults in ovo fed HMB + ARG were 10.2% and 10.7% greater
than C, respectively (p<0.05). At hatch, poults in ovo fed ARG, HMB and ARG
+ HMB had an 84%, 78.7%, and 75% greater total hepatic glycogen than C
(p<0.05), and they had significant greater hepatic G6P (p<0.05). There was a
significant ARG X HMB interaction at hatch on hepatic glycogen (total (mg),
mg/g) and G6P activity (p<0.05). This study demonstrates that administration
of HMB and ARG in ovo independently enhances hepatic glycogen reserves,
which may provide the fuel needed for more rapid subsequent growth during
the critical post-hatch period.

Key Words: In ovo feeding, Glycogen, Turkey

    M24    Effect of dietary nitrogen intake on broiler hepatic Spot 14 mRNA
expression.  M. Hidalgo* and A. Davis, The University of Georgia, Athens.

Spot 14 is a protein transcriptional factor that regulates the expression of sev-
eral lipogenic enzymes. Our laboratory previously reported that as dietary pro-
tein concentrations increased broiler hepatic mRNA expression of Spot 14 de-
creased. In the present research, we investigated if dietary supplements of spe-
cific groups of amino acids or non-protein nitrogen sources could alter hepatic
Spot 14 mRNA expression. One wk old broiler chicks were fed a semipurified
isolated soy protein based basal diet containing 22% protein for a period of 4 d.
Birds were then split into 4 groups of 6 replicate pens of 2 birds each. One
group of birds was maintained on the basal diet while another group was fed a
high (40%) protein diet. The other two groups received the basal diet supple-
mented with either the individual essential amino acids or the individual nones-
sential amino acids to equal the total amount found in the high protein diet
(Exp. 1) or the basal diet supplemented with 6% alanine or 7.5% diammonium
citrate (Exp. 2) or the basal diet supplemented with 5.1% ammonium bicarbon-
ate or 4.25% ammonium phosphate. Each of the individual amino acid or non-
protein nitrogen sources contributed half of the difference in the total amount
of dietary nitrogen between the basal and high protein diets. After feeding the
diets for 24 h, liver samples were collected for RNA extraction. Northern blot
analysis was conducted with a chicken cDNA probe of Spot 14. Birds fed any
of the supplemented diets or the high protein diet had significantly lower he-
patic Spot 14 mRNA expression than birds fed the basal diet. The results sug-
gest that the previously reported decrease in hepatic malic enzyme mRNA ex-
pression in the birds fed the high protein and the amino acid or nonprotein
nitrogen supplemented diets was related to corresponding changes in Spot 14
mRNA expression. The results also suggest that supplementing protein adequate
broiler diets with any source of dietary nitrogen could reduce body fat content,
since a reduction in Spot 14 will result in lower activities of key lipogenic
enzymes.

Key Words: Spot 14, Broiler, Dietary nitrogen

    M25    Impact of dietary amino acid density on broilers grown to small
bird market.  A. Corzo*1, M. T. Kidd1, W. A. Dozier2, T. J. Walsh3, and S. D.
Peak3, 1Mississippi State University, Mississippi State, 2USDA-ARS, Poultry
Research Unit, Mississippi State, Mississippi, 3Novus International, St. Louis,
Missouri.

A factorial study evaluated the effect of feeding high (H) or low (L) amino acid
density diets during the pre-starter period and continued effect throughout the
growing period, on Ross x Cobb broilers reared to 5 wk of age. Each treatment
(2 gender x 5 diets) was replicated 9 times (12 broilers/pen). Diets were fed
during four phases (0-7, 7-20, 20-28, 28-35 d), resulting in the 5 dietary treat-
ments: HHHH, HHHL, HHLL, HLLL, LLLL. As an example, the treatment
HLLL was given H diet during the pre-starter phase (0-7 d) and L diets during
subsequent phases. The L diet fed from 0-7 and 7-20 d in the LLLL treatment
was the same to mimic current industry practice. BW, feed conversion (FCR),
and mortality were determined at the end of each feeding phase; and carcass
traits at 35 d of age. Pre-starter and starter feeds were offered in crumbled form
and subsequent diets in pellet form. Feed and water were provided ad-libitum.
FCR was corrected for mortality. Birds fed a H pre-starter diet had improved
(P>0.01) FCR and lower feed intake values than those fed L diets. At 20 d of
age, birds fed HH diets had improved (P>0.01) FCR values vs those fed HL or
LL diets. BW were heavier (P>0.05) at d 28 in birds fed HHH diets compared to
those fed HHL and LLL, while HLL had intermediate values. Further, HHH fed
birds had improved (P>0.01) FCR values when compared to HHL, HLL and
LLL fed birds. Final feed intake and FCR was lower (P>0.01) in birds fed the
HHHH diets compared to all other treatments. Carcasses from birds fed LLLL
had higher (P>0.01) weight and percentage abdominal fat than those fed H
diets to d 20. No effect of diet density was observed for carcass or breast meat
yield. Throughout the study, males had higher (P>0.01) BW and feed intake,
and lower FCR than females. Females had higher (P>0.01) relative values of
abdominal fat. Males had higher (P>0.01) breast meat weight and yield than
females. Broilers fed H amino acid density diets improved FCR. Lack of an
effect of diet on BW and carcass traits may be attributable to the strain used and
should be considered when comparing results to previous amino acid density
studies.

Key Words: Amino acid, Broiler, Carcass

    M26    Incorporation of an E. Coli phytase in broiler diets: Effect on
growth and processing parameters.  P. Pillai*, J. Mehaffey, C. Owens, and J.
Emmert, University of Arkansas, Fayetteville.

The objective of this experiment was to evaluate the effect of an E. Coli phytase
(ECP) on broiler growth performance, carcass yield, and bone breakage during
processing. Broilers were reared in a four-phase grow-out pattern from 1-50 d
and fed four corn-soybean meal diets containing 0. 35 or 0.45% non-phytate P
(Pi) in the presence or absence of 300 FTU/kg ECP. Two additional treatments
consisted of corn-soybean meal diets containing 0. 30% Pi with 600 FTU/kg
ECP, and 0.25% Pi with 1,000 FTU/kg ECP. Each of the six dietary treatments
was replicated in seven floor pens containing 20 chicks per pen. Growth param-
eters were recorded during the starter (1-18 d), grower (18-32 d), finisher (32-
40 d) and withdrawal (40-50 d) periods. With the exception of the withdrawal
period, weight gain of broilers receiving the low-Pi diet without ECP was re-
duced (P < 0.05); addition of ECP prevented reduced growth performance. On
d 50, five birds per replicate were processed and carcass yield, parts yield and
incidence of bone breakage (during processing) were recorded. Tibia ash con-
tent was also determined. Carcass, breast, wing, and leg yield were not affected
(P > 0.05) by dietary Pi level or by the presence of ECP. Similarly, the incidence
of wing disjoints and clavicle, coracoid, and tibia breakage during processing
were not affected (P > 0.05) by dietary Pi level or by the presence of ECP.
Relative to the Pi-adequate control, incidence of wing breakage during process-
ing was not increased (P > 0.05) in diets containing lower Pi levels and ECP.
Relative to the Pi-adequate control, tibia ash (%) was reduced (P < 0.05) in
birds fed 0. 35% Pi; addition of ECP to diets containing low Pi prevented a
reduction in tibia ash (%) compared to the Pi-adequate control. The data sug-
gest that ECP effectively prevents reduced growth performance, carcass yield,
and processing defects in broilers fed diets containing as little as 0.25% Pi from
0-50 d of age.

Key Words: Broiler, Phytase, Processing



10 ABSTRACTS OF PAPERS

    M27    Effect of gelatinizing dietary starch through feed processing on
0-to-3-week broiler performance and metabolism.  J. S. Moritz*1, A. S. Par-
sons1, N. P. Buchanan1, W. B. Calvalcanti2, K. R. Cramer2, and R. S. Beyer2,
1West Virginia University, Morgantown, 2Kansas State University, Manhattan.

Feed manufacturing produces physical and chemical changes in ingredients,
including the gelatinization of starch. The effect of gelatinized starch on animal
metabolism and subsequent performance has been inconsistent in past research.
In the current study, corn was manufactured through different processes (pelleting
and extrusion) and substituted for unprocessed corn at varying levels (1/3, 2/3
and 3/3) in complete diets. Complete diets were not further processed. The
objective of the study was to evaluate different levels of starch gelatinization
produced by different processes on broiler performance through 3 wk of age.
Pelleted and extruded corn had analyzed starch gelatinization percentages of 29
and 92, respectively. Each of the six processed corn diets and a control diet
(ground unprocessed corn) was fed to eight replicate pens of 10 male broilers. A
second experiment was conducted that determined nitrogen corrected apparent
metabolizable energy (AMEn) of each diet. Broilers fed diets containing pelleted
corn had lower feed intake (P = 0.0439) and higher gain to feed (G:F, P = 0.0028)
than broilers fed diets containing extruded corn. Gain to feed ratio was not
affected when pelleted or extruded corn was increased in diets. Nitrogen cor-
rected apparent metabolizable energy of diets increased as pelleted or extruded
corn inclusion increased (P=0.0331 and 0.0009 respectively). Diets containing
pelleted or extruded corn pooled by inclusion level did not improve AMEn or
G:F compared to the control diet. However, diets containing pelleted or ex-
truded corn pooled by inclusion level increased live weight gain (LWG, P=0.04
and 0.0038 respectively) compared to the control in part due to increased feed
intake.

Key Words: Starch gelatinization, Broiler, Metabolism

    M28    The use of dual-Energy x-ray absorptiometry to evaluate the bone
mineral status of laying hens during molting and reestablishment of lay.
N. P. Johnston*, S. Fullmer, E. Maceda, R. T. Davidson, and A. L. Campbell,
Brigham Young University, Provo, Utah.

Dual-Energy X-Ray Absorptiometry (DEXA) was investigated as a non inva-
sive means of observing changes in bone mineral status associated with the
forced molting of laying chickens. It was hypothesized that fasting and/or the
feeding of low calcium feeds would have a marked effect on bone mineral in-
tegrity. To test the hypothesis, 15 producing SC White Leghorn chickens in the
fifth month of lay were molted. The birds were fasted for one week during
which time they lost 24.1% of their body weight. They continued to lay eggs for
five days and at the onset the average egg specific gravity was 1.092 and moved
rapidly downward to 1.060 when lay ceased. The following week the birds were
fed only ground corn (0.05% Ca) during which time they recaptured a substan-
tial portion of their lost weight. In the third week the hens were returned to a
balanced feed containing 3.4% calcium. Egg laying began again during the 4th
week. Weekly, the left tibia of each bird was scanned using DEXA. At the onset
of the fast, the bone mineral content (BMC) and bone mineral density (BMD)
were 2. 8 g and 0.255 g/cm2 respectively. As hypothesize, following the fast,
the mineral content and density of the tibia decreased significantly (P<0.05) to
2.5 g and 0.219 g/cm2. An additional week on a low calcium diet affected the
mineral status only marginally (2.4 g and 0.209 g/cm2). After the first week on
complete feed the BMC and BMD were rapidly restored increasing signifi-
cantly (P<0.05) to 2.7 g BMC and 0.233 g/cm2 BMD and remained essentially
the same after the second week on acceptable calcium levels with readings of 2.
8 g BMC and 0.238 g/cm2 BMD. It was interesting to note that during the fast,
weight loss of tissue surrounding the tibia was lean and not fat resulting in a
significant (P<0.05) increase in tissue fat. As evidenced by DEXA scans, bone
mineral status is compromised rapidly during fasting but is quickly reestab-
lished upon return to acceptable feed calcium levels.

Key Words: DEXA, Molt, Mineral

    M29    0-to-6 week broiler performance effects of bacitracin/3-nitro re-
placement in a cocci vaccination program.  A. Parsons*1, A. McElroy1, T.
Sefton2, and C. Novak1, 1Virginia Tech, Blacksburg, 2Alltech, Inc., Guelph, ON,
Canada.

Research suggests that feeding broilers a diet containing Bio-MOS® and All-
Lac XCL reduces the negative effects associated with feeding diets lacking
growth promoters. The objective of the current study was to determine the per-
formance effects of a Bacitracin/3-Nitro replacement in a cocci-vaccination
program. Treatments consisted of a corn/soybean meal diet supplemented with
AGP (bacitracin) +3-Nitro (ANT), Non antibiotic program (ANE) and a nega-
tive control (NC). Broilers fed the ANT and NC diets were vaccinated with
CocciVac at the hatchery, while those fed the ANE were vaccinated with a com-
bination of All-Lac XCL 5X and CocciVac. Each of the diets were fed to four-
teen replicate pens of 45 straight-run Cobb broilers (0. 8 sq ft/chick) during the
(1-14d) starter, (14-28d) grower, (28-35d) finisher and (35-49d) withdrawal
periods. Diets were formulated to meet or exceed NRC recommendations for
each respective growth period and fed in mash form. No significant differences
in live weight gain (LWG), feed intake (FI) or feed conversion (FC) were seen
between broilers fed the ANT and NC diets (p>0.05). No differences in LWG
(p>0.05) were seen between broilers fed (ANE program) and the NC diet. Broilers
fed ANE diets had greater 1-49d FI than those fed ANT (p=0.02) and NC
(p=0.04), 5.554, 5.411 and 5.427 kg, respectively. Broilers fed ANT (p=0.0002)
and NC (p=0.002) showed improved 1-49d FC compared to those fed the ANE,
1. 810, 1. 820 and 1. 868 kg/kg, respectively. Mortality was significantly af-
fected during the grower period (p=0.004). Mortality was greater for broilers
fed the NC and ANE when compared to those fed the ANT diet, p=0.0074 and
p=0.0017, respectively. These findings conclude that replacing ANT in a com-
bination with cocci vaccine negatively affects overall broiler growth and FC
and positively affects incidence of mortality during the 14-28d period. In the
absence of coccidia, research suggests that replacing Bacitracin/3-Nitro with
Bio-MOS® positively affects broiler performance during the 14-28d period.

Key Words: Broiler performance, 3-Nitro, Bio-MOS

    M30    The effects of source and level of dietary copper on copper and
zinc metabolism in broiler chicks.  J. L. Pierce*, A. J. Pescatore, M. J. Ford,
and A. H. Cantor, Alltech-University of Kentucky Nutrition Research Alliance,
Lexington.

Effects of dietary copper (Cu) source and level were evaluated using seven
dietary treatments. Six birds were allocated to each of nine replicates per treat-
ment based on weight at 7 days of age. The birds were housed in cages in an
environmentally controlled building. Diets were fed from 7 to 21 days. Sources
of Cu were Cu sulfate and chelated Cu (BioplexTM, Alltech, Nicholasville, KY).
All diets contained 75 ppm added Zn from Zn sulfate. Cu sources were added to
a basal diet (Trt 1): Cu sulfate at the levels of 62.5 ppm (Trt 2), 125 ppm (Trt 3),
250 ppm (Trt 4); Bioplex Cu at 25 ppm (Trt 5), 50 ppm (Trt 6), 100 ppm (Trt 7)
dietary Cu. Cu content of the basal diet was 20 ppm. Feed consumption was
depressed (P<0.05) by the high level of Cu sulfate (Trt 4), resulting in an 18 g
reduction in body weight. Body weight and feed consumption were not signifi-
cantly different for the other treatments. Source or level of Cu did not affect
feed conversion. Liver Cu levels were elevated with the high level of Cu sulfate.
Excreta were collected for 14 days from two replicates per treatment. There was
a linear increase in excreta Cu content as dietary Cu level increased. Cu reten-
tion decreased as the levels of Cu sulfate increased; conversely, retention of Cu
from Bioplex Cu increased linearly as dietary levels increased and were on
average 35% higher in the birds fed Bioplex Cu (P<0.01). Zinc (Zn) retention
was reduced as Cu sulfate levels increased and Zn retention was higher (P<0.03)
for birds fed Bioplex Cu. Liver Zn content was depressed with the highest level
of Cu from Cu sulfate, however liver Zn was maintained with all levels of Bioplex
Cu. These data suggest that using Bioplex Cu may reduce Cu-Zn antagonisms
and increase the retention of both minerals.

Key Words: Copper, Zinc, Retention
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    M31    Increases in feathermeal digestibility by the proteinases produced
by Bacillus Subtilis var. Natto.  P. Herrera, W. Kim*, and S. Ricke, Texas
A&M University, College Station.

In broiler production, over 106 tons of feathers are generated annually. Made
primarily of keratin, feathermeal is over 75% crude protein by weight. It has
been used as a minor nitrogen source in the feeding of ruminants. However it is
largely indigestible by non-ruminants and poultry due to the extensive cross-
linking of cystine. Increasing the digestibility of feathermeal would enhance its
use as an inexpensive source of protein. The bacterium Bacillus Subtilis var.
Natto (BSN) is used in Japan to ferment soybeans to create the traditional food
natto. BSN produces proteinases during fermentation that increases the digest-
ibility of soybeans. This research is to characterize and maximize BSN ability
to increase the digestibility of feathermeal. Previous work has determined that
the optimal conditions for producing natto involved autoclaving soybean meal
(100g) for 15 m at 121°C, inoculating with 105 CFU of BSN, and incubated for
18 h. A mixture of equal parts feather and soybean meal (100g) was soaked in
400 ml PBS for 1 h, after which the unabsorbed liquid was drained. The mix-
ture was autoclaved, inoculated with BSN, and incubated at 45°C for 36 h.
Periodically, samples were removed for testing. Changes in digestibility were
determined by suspending dried samples in 0.15 M saline and measuring in-
creases in dry matter solubility and soluble protein content. Protein solubility
was determined by the Lowry method. Digestible protein content increased 66%
over the 36 h incubation period, from an initial 420 µg/ml at the start, to 604
µg/ml at 18 h, and finally to 700 µg/ml at 36 h.

Key Words: Feathermeal, Bacillus Subtilis, Digestible Protein

    M32    Nutritional means to lower trace mineral excretion from poultry
without compromising performance.  J. L. Pierce*, B. L. Shafer, R. Power,
and K. A. Dawson, Alltech-University of Kentucky Nutrition Research Alli-
ance, Lexington.

To evaluate the effects of reduced dietary trace mineral levels on growth and
mineral excretion of broiler chickens, 246 Cobb × Cobb males were used in a
randomized completed block design. Seven replicates of birds were blocked by
room position and exposed to continuous lighting. There were seven dietary
treatments. Treatments 1-3 contained a premix that provided 100, 50, and 25%,
respectively of NRC (1994) requirements for Cu, Zn, and Fe supplied by sul-
fates. The NRC (1994) states the requirements for broilers from 1-3 weeks of
age are 5 ppm Cu, 100 ppm Zn, and 30 ppm Fe. Treatments 4-6 contained a
premix that contained 100, 50, and 25%, respectively, of NRC (1994) require-
ments for Cu, Zn, and Fe supplied by BioplexTM organic minerals. Treatment 7
served as a negative control with no added trace mineral premix. Birds were
housed in 35 × 54 cm cages with ad libitum access to feed and water. The
experimental duration was 14 d. Birds and feed were weighed at the beginning
and end of the experiment to determine ADG, ADFI, and FE. On d 9-10 total
excreta was collected to determine mineral content and retention. Data were
analyzed as a randomized complete block design with pen serving as the ex-
perimental unit. There was a linear (P<0.01) decrease in gain and feed intake
for birds fed decreasing levels of inorganic minerals. In contrast, growth perfor-
mance and feed intake were maintained as mineral levels were decreased in the
Bioplex™ treatments. Excreta Cu and Zn concentrations decreased linearly
(P<0.01) as the dietary levels decreased regardless of source. These data sug-
gest that only 25% of current NRC (1994) requirements for poultry may be
needed for normal performance when fed as BioplexTM minerals.

Key Words: Copper, Zinc, Broilers

    M33    Impact of Avizyme 1500 on apparent ileal amino acid digestibil-
ity in poultry.  J. C. Remus*1, M. Hruby2, and E. E. M. Pierson1, 1Danisco
Animal Nutrition, St. Louis, Missouri, 2Danisco Animal Nutrition, Marlborough,
Wilts, United Kingdom.

The goal of this evaluation was to examine the impact of 0.1% Avizyme 1500
supplementation on digestibility of key amino acids in poultry diets. A number
of scientific studies have shown that the enzyme product is effective in energy
digestibility improvement with average responses of 90 kcal/kg feed (41 kcal/
lb) and protein digestibility by about 3%. Apparent ileal amino acid digestibilities

were measured in 1 layer, 1 duck and 3 broiler trials conducted at ADAS in
England, Purdue University and Stephen F. Austin State University in the US as
well as Federal University of Vicosa and University of Sao Paulo in Brazil,
respectively. All diets used in this evaluation were corn/soy based and met nu-
trient needs of the birds. Performance data from these trials have been pre-
sented previously. Statistical analyses of data from the broiler trials (10 mean
observations/treatment) as well as all poultry trials (12 mean observations/treat-
ment) were conducted using JMP software (SAS institute). Since each trial was
conducted at a separate place, site was used as a covariate (significant at P<0.05
for amino acids shown). Treatments from each site consist of control and Avizyme
1500 means for lysine, methionine, cysteine and threonine digestibilities. The
results indicate that Avizyme may improve digestibility of key amino acids,
particularly those associated with intestinal secretions/endogenous protein.

Average apparent ileal digestibilities coefficients across trials

Trial Treatment Lysine Methionine Cysteine Threonine

All Broiler (3 trials) Avizyme 85. 82 92.91 75. 89 76.43
 Control 84.96 92.76 74.44 74. 87
 Probability Model 0.014 <0.0001 0.004 <0.0001
 Probability Treatment 0.43 0.77 0.067 0.17
All Poultry (5 trials) Avizyme 87.11 93. 37 79.95 79.17
 Control 86.13 92. 87 78.73 77.46
 Probability Model 0.007 <0.0001 <0.0001 <0.0001
 Probability Treatment 0. 30 0. 34 0.076 0.086

Key Words: Avizyme, Amino Acid, Digestibility

    M34    The effect of Avizyme 1502® on early poult performance from 0-
21 days.  C. Troche*1, X. Sun1, A. McElroy1, J. Remus2, and C. Novak1, 1Vir-
ginia Tech, Blacksburg, 2Danisco Animal Nutrition, Carol Stream, Illinois.

Studies performed with broilers have shown that some of the production in-
creases with enzyme supplementation can be observed within the first 21 days
of life due to digestive inefficiencies. Thus, a study was designed to determine
the effects of enzyme supplementation on young turkey poults fed a commer-
cially based diet which included; corn, soybean meal (SBM), meat and bone
meal and ground wheat as protein sources. Day old BUTA turkey poults (n =
3850) were randomly divided into 35 pens and fed one of five dietary treat-
ments for 21 days. Performance parameters (feed intake (FI), body weight gain
(BWG), feed conversion (FCR) and mortality) were evaluated along with deter-
mination ileal digestibility of protein and energy on days 4, 8, 12, 16, 21. Di-
etary treatments consisted of: a positive control (PC), a negative control (NC)
(corn matrix adjustment of 140 kcals - increase), and NC diets containing graded
levels of Avizyme 1502® (250g/MT, 500g/MT or 750g/MT of complete diet).
Mortality and FCR were not affected by enzyme supplementation. Body weight
gain was significantly affected by treatment on days 4, 12, 16 and 21 (P < 0.05),
with enzyme supplemented poults gaining more than the PC at 16d and 21d.
Body weight gain at 4 d was (P = 0.058) affected negatively with a linear de-
crease with enzyme inclusion (0.0415, 0.0400, 0. 399 kg, respectively). Feed
intake was also affected by diet at 4 and 21 d (P = 0.0871 and P = 0.058), with
21 d FI displaying a quadratic (P = 0.0118) affect with enzyme inclusion. There
was no interaction of days of age and diet in regards to protein and energy ileal
digestibilities. PC fed poults had greater (P < 0.05) ileal digestibility of energy
and protein, compared to NC fed group w/wo enzyme. Also, eight day old poults
had improved protein digestibility over 21d poults with other age groups falling
within this range. Overall, Avizyme 1502® has a beneficial effect on perfor-
mance to 21 days, but the benefit may come from another parameter other than
nutrient digestibility.

Key Words: Avizyme 1502®, Turkey poults, Early nutrition
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    M35    The effect of rearing programs on reproductive performance and
carcass traits of ultra high yield type broiler breeder hens.  M. Beer* and C.
N. Coon, The University of Arkansas, Fayetteville.

An experiment was conducted to determine effects of 8 nutritional treatments
during the rearing period on reproductive performance of ultra high yield broiler
breeder hens. 1680 day old Cobb 700 breeder pullets were randomly assigned
to 48, 8ft x 7ft floor pens. There were 6 replicate pens of 35 birds/treatment.
Treatment 1 (control) was fed according to breeder recommended guidelines.
Treatment 2 was fed the same diets but in smaller amounts to weigh approxi-
mately 0.2 lbs less at housing. Treatments 3 and 4 were the same as treatment 1
except they received starter (19% CP) for 5 and 6 weeks respectively, as op-
posed to 4 weeks for all other treatments. Treatments 5 and 6 were the same as
treatment 2 but received high (17.25%) and low (14.25%) protein prebreeder,
respectively. Treatments 7 and 8 were the same as treatment 1 but received high
(17.25%) and low (14.25%) protein prebreeder, respectively. All groups gained
more than 30% of their weight at housing during the 16 to 21 week period.
Pullets were photostimulated at 21 weeks and housed individually in breeder
cages. Feeding for all groups was identical after housing. Egg production was
recorded daily and egg weights twice weekly. Hatchability was determined ev-
ery 3 weeks from week 34. Shank and keel lengths were used to gauge frame
size. At 47 weeks, breeders from treatments 3 and 4 had laid 4 and 5 more eggs/
hen than the control group, respectively. Treatment 3 and 4 received more pro-
tein during weeks 5 or 6 but did not weigh more at housing than controls. Egg
weights from treatments 2, 5 and 6 were lower (p<0.05) than other groups and
positively correlated to a smaller frame size and body weight at housing. The
treatment 5 breeders also required significantly (p<0.05) more days to first egg
than other groups. Extra protein (10-20g total) during the 4-6 week period im-
proved egg production whereas extra protein during the prebreeder phase did
not improve egg production.

Key Words: Ultra high yield broiler breeders, Rearing programs, Egg produc-
tion

    M36    Metabolizable energy value for corn distillers dried grains with
solubles in turkey diets.  S. L. Noll*1, J. Brannon1, J. L. Kalbfleisch2, and K. D.
Roberson2, 1University of Minnesota, St. Paul, 2Michigan State University, East
Lansing.

Reported ME for corn distillers dried grains with solubles (DDGS) varies con-
siderably. A grow-finish trial was conducted with turkeys to confirm the appro-
priate energy value of DDGS to use in diet formulation. Commercial male tur-
keys (Large White, Hybrid strain) were fed diets varying in level of DDGS (10
or 20% DDGS) and formulated using different levels of MEn assigned to the
DDGS during 6 to 19 wks of age. The ME assignments were (kcal/kg): previ-
ously determined TMEn in young growing turkeys of 2980; previously deter-
mined AMEn with young turkey poults of 2760; and, the NRC (1994) book
value of 2480. The basal diet was composed of primarily corn, soybean meal,
poultry byproduct meal and .05% supplemental thr. Diets were formulated on a
digestible amino acid basis. A control diet with no DDGS was included. Each
diet was fed to 10 replicate pens of turkeys (10 birds/pen). The higher inclusion
level of 20% depressed body weight in comparison to the control (P < .01) at 11
(7.95 vs. 7.85 kg), 14 (11.99 vs. 11.80 kg), and 19 wks of age (17. 35 vs. 17.11
kg) while performance was similar for the control and 10% DDGS diet. The
depression with a 20% inclusion level is in contrast to our previous data (Noll et
al., 2004) that showed that a level of 20% gave similar performance to that of
the control diet series. A reduction in diet protein level through the use of supple-
mental thr may have negatively affected the performance response. Cumulative
6-19 wk feed efficiency (f/g) was poorer for turkeys fed 20% DDGS diets in
comparison to 10% DDGS (2.552 vs. 2.522) but neither dietary treatment was
different from the control (2.53). Diets varying in E did not affect turkey body
weight. When the TMEn value was used in formulation, cumulative 6-19 wk f/
g was poorer as compared to the NRC value (2.56 vs. 2.52) (P<.05). Determina-
tion of energy by TMEn resulted in an overestimation of the energy value of the
DDGS when using feed efficiency as the response criteria. While there was no
difference in response for the NRC or AMEn energy value, use of the lower
NRC energy value could have a large effect on diet cost.

Key Words: Turkey, Metabolizable energy, Corn distillers dried grains with
solubles

    M37    The crude protein and amino acid requirements for fertility and
production for broiler breeders.  M. Beer*, J. Sun, J. Lu, K. Bramwell, and
C. N. Coon, University of Arkansas, Fayetteville.

Four hundred and eighty 32 week old Cobb-Vantress broiler breeders with similar
body weight (3714±172g) and egg production were selected to determine the
production and fertility requirement of dietary digestible methionine, lysine,
phenylalanine, isoleucine, arginine, and CP in a 42 day feeding study. The breed-
ers were given a corn-soy basal diet plus crystalline amino acids with 8 graded
levels of methionine, lysine, phenylalanine, isoleucine, and arginine represent-
ing 40%~130% of highest suggested requirement between NRC (1994) and
Fisher (1998). Glutamic acid was added to the basal diet containing 100% of
essential amino acids to provide 80%~140% of suggested CP requirement (NRC,
1994). The breeders were fed 154g feed (467 kcal ME) daily. Each treatment
contained ten birds. All breeders were inseminated weekly with 50 million sperm
and eggs were set weekly for fertility measurements. Ninty five % of asymptote
using regression analysis was utilized to determine requirements. The require-
ments of digestible methionine, lysine, arginine, phenylalanine, isoleucine and
CP for g egg mass + g body weight change/d, g feed consumed/ g egg mass +
body weight change/d and % fertility of hatching eggs were 408.7 mg/d, 436.2
mg/d, and 305.7 mg/d; 909.2 mg/d, 926.4 mg/d, and 371.1 mg/d; 1059.8 mg/d,
1032.8 mg/d, and 1034 mg/d; 689 mg/d, 699.8 mg/d, and 644.1 mg/d; 826 mg/
d, 846.5 mg/d, and 378.1mg/d; and 20.9g/day, 19. 3g/day, and 20.0g/day, re-
spectively. The breeders fed 20 g/d of protein (13% CP) had an average fertility
of 90.5 % compared to 82.7% for breeders fed 26g of protein (16%CP). The
amino acid requirements for optimum fertility were lower for some amino acids
compared to requirements for production and feed conversion. The breeders
fed the lowest isoleucine (.23%) levels had the highest fertility (93.9%) of all
breeder treatments and also the largest weight loss because the breeders only
consumed 77% of daily feed.

Key Words: Digestible amino acids, Broiler breeders, Production

    M38    Effect of phytase addition in diets for broilers with several phos-
phorus levels.  F. J. Picón-Rubio1, J. R. Kawas Garza2, H. Fimbres Durazo1, J.
L. Lazcano Villareal1, F. A. Santoyo*1, and J. F. Garza2, 1Universidad Autónoma
de Nuevo León, Monterrey, Nuevo León, México, 2Universidad Autónoma de
Nuevo León, Marín, Nuevo León, México.

Phosphorus (P) is a mineral required by all domestic animals to meet its re-
quirements. Phytase is an enzyme that liberates phosphate by hydrolysis from
phytate, to make it more available for absorption in gastrointestinal tract of
non-ruminant, like birds and pigs. Experimental diets with phosphorus and
phytase were evaluated to estimate production parameters of broiler chickens
and simultaneously to evaluate as a test of absorption, with phosphorus in diets.
In experiment 1, feed intake, daily gain, and feed efficiency were measured in
six treatment diets included three phosphorus levels (0, 50 and 100%) and two
phytase levels (0 and 600 Units). Feed intake was increased by phytase (P<
0.01) and phosphorus (P< 0.01). Body weight gain was elevated by effect of
phytase (P<0.01) and phosphorus (P<0.01); also an interaction and linear ef-
fect was seen (P<0.01). Phytase (P<0.03) and phosphorus influenced (P<0.04)
on feed efficiency, and an interaction was also observed (P<0.05). In experi-
ment 2, apparent phosphorus absorption, P intake was influenced by phospho-
rus level (P<0.0001) and phytase (P<0.0001), and an interaction was also ob-
served (P<0.0001). Phosphorus excretions was also increased by P level (P<0.01)
and phytase content (P<0.0001) in grams per day. Phosphorus retention was
influenced by phosphorus (P<0.0001), phytase (P<0.0001) and their interac-
tions (P<0.003). Phosphorus influenced (P<0.04) on percent tibia-bone ash,
and by phytase (P<0.003). In content by percent of tibia phosphorus was in-
creased by P level (P<0.04), although not by phytase (P>0.05) in diet.

Key Words: Broilers, Phytase, Phosphorus

    M39    Effect of dietary supplementation of organic minerals and phytase
on mineral concentration in manure of brown egg laying replacement pul-
lets.  A. Mañón, A. Cantor*, A. Pescatore, M. Ford, H. Gillespie, and M. Daley,
Alltech-University of Kentucky Nutrition Research Alliance, Lexington.

The effect of dietary supplementation of organic minerals (proteinates) and
phytase on manure mineral concentration and growth performance was evalu-
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ated in a study using 1152 Hy-Line Brown pullets, 2 wk of age. Corn-soybean
meal starter, grower and finisher basal diets were fed with 1) no trace mineral
supplement, 2) an inorganic trace mineral supplement or 3) an organic trace
mineral supplement and with or without phytase in a 3 X 2 factorial arrange-
ment of treatments. The levels of minerals (mg/kg diet) provided by the inor-
ganic trace mineral supplement were: Cu (5), I (0. 35), Fe (80), Mn (60) and Se
(0. 3) in the starter diets and Cu (4), I (0. 35), Fe (60), Mn (30), Zn (35) and Se
(0. 3) in the grower and finisher diets. Mineral levels (mg/kg diet) provided by
the organic trace mineral supplement were: Cu (1.8), I (3), Fe (9.6), Mn (16),
and Se (0.2) in the starter diets and only half of these levels in the grower and
finisher diets. Calcium and available phosphorus were both decreased by 0.1%
in phytase supplemented diets. Twelve replicate groups of 16 pullets were as-
signed to each of the six treatments. The pullets were housed in cages in an
environmental control building and fed experimental diets were fed from Weeks
3 through 18. Excreta samples were collected for 48 hr during Week14 from
eight replicates per treatment and analyzed for minerals content using induced
coupled plasma spectrophotometry. Using organic minerals in place of inor-
ganic minerals significantly (P < 0.05) reduced manure concentrations of Cu (8
(vs. 32 mg/kg dry matter), Fe (981 vs. 1552 mg/kg), Mn (80 vs. 246 mg/kg) and
Zn (72 vs. 254 mg/kg). Compared with diets without enzyme supplementation,
phytase decreased the levels of total P (35 vs. 40 g/kg), Ca (54 vs. 57 g/kg), Fe
(1003 vs. 1357 mg/kg), Mn (105 vs. 132 mg/kg) and Zn (115 vs. 137 mg/kg) in
the dried manure. Growth performance was not affected by dietary treatments.
The results indicate that both organic minerals and phytase can be used to sig-
nificantly lower mineral concentrations in pullet manure.

Key Words: Trace minerals, Organic, Manure

    M40    Influence of supplemented Azolla meal in lipid and fatty acid con-
tent in egg yolk and overall egg quality.  C. Narciso-Gaytán*1,4, E. Ávila-
González2, S. Carrillo-Domínguez3, and M. X. Sanchez-Plata4, 1Universidad
Autonoma Chapingo, Chapingo, Mexico, 2Universidad Nacional Autónoma
de México, México D. F., Mexico, 3Instituto Nacional de la Nutrición Salvador
Zubirán, México D. F., Mexico, 4Texas A&M University, College Station.

Azolla anabaena is an aquatic fern traditionally used in Asian cultures as an
ingredient in human and animal diets. The objective of this experiment was to
evaluate the effect of Azolla meal (AM) on lipid and fatty acid content of the
egg yolk and overall egg quality. Fifty four White Leghorn hens (Age: 47 weeks)
were randomly distributed into 3 treatments including 0, 5 and 10% AM. Feed
and water were supplied ad libitum during the 8-week feeding period. The re-
sults showed no statistical differences between treatments in any of the produc-
tive variables (egg production, feed intake, and feed conversion) or the egg
quality characteristics tested (egg weight, Haugh units and shell thickness).
However, the egg yolk color showed treatment effect as observed with changes
in the b* value which decreased with 5% AM (38.55), compared to 0 and 10%
AM (41.42 and 38.55, respectively). In contrast, the a* value was higher with
the diets containing AM than the control (6.25, 5.54, and 0.89 for 5, 10 and 0%
AM, respectively) (P<0.05). The lipid content decreased as the level of AM
increased in the diet (43.18, 37.96, and 33.67 g/100g for control, 5, and 10%
AM, respectively). However, the fatty acid profile had no treatment effect. These
results suggest that AM can be included in the diet at levels up to 10% without
negatively affecting the production and quality of the egg, and that AM can be
used to reduce the lipid content in egg yolk without affecting the fatty acid
profile.

Key Words: Azolla-Anabaena, Egg quality, Egg yolk color

    M41    Nutritive value for poultry of an extruded mixture of canola seeds
and peas.  A. Golian*1, L. Campbell1, J. Davidson2, and H. Janmohammadi1,
1The University of Manitoba, Winnipeg, Manitoba, Canada, 2EXP-FEEDS Inc.,
Shoal Lake, Manitoba, Canada.

A study was conducted to evaluate the nutritive content of ENERMAX ™ which
is a blend (50:50 w/w) of full-fat canola seeds and peas. Two duplicated samples
were provided by EXP-FEEDS both as final (extruded at 138°C with a reten-
tion time of 15 seconds) and pre-extrusion (unprocessed) products. As some
proportion of off-grade (bin-heated, immature) canola seeds may be used in the
process a companion study was conducted to determine the effect of heat-treat-

ment (bin-heated canola seed) on nutrient availability. The precision-fed adult
rooster assay was used to determine the true metabolisable energy (TMEn) and
true amino acid digestibility (TAAD) contents of variously treated feed samples.
Both intact and cecectomized roosters were used in the assays. Degree of heat
damage of canola seeds (n = 5) was assessed by determining sample contents of
NDF and NDF-nitrogen and by visual examination. The average TMEn (kcal/
kg DM) of the extruded product was 4051 ± 93 (n = 16) for intact birds and
4019 ± 110 (n = 16) for cecectomized birds while the TMEn of the non-ex-
truded product was 3754 ± 136 (n = 16) in cecectomized birds. These data
indicate a high availability energy content of the extruded product with little
difference in TMEn content when measured using either intact or cecectomized
roosters. Available amino acid content of canola seed was markedly influenced
by degree of heat damage as average TAAD values were 90% for control (un-
heated) seed and 66% for heat-damaged (80% bin-heated) canola seed. A linear
decrease in lysine TAAD values for samples showing a corresponding linear
increase in NDF or NDF-nitrogen values indicated that these latter chemical
measures can be used to estimate heat damage effects on nutritive value of the
product and hence serve to monitor the use of off-grade canola seed in the
commercial process.

Key Words: Poultry, Nutritive value, Extruded canola seed / pea mixture

    M42    Identification of two splice variants of the chicken cationic amino
acid transporter-2 gene.  D. I. Morris and B. D. Humphrey*, University of
Maryland, College Park.

Cationic amino acid transporters (CAT) contain multiple isoforms that mediate
cellular uptake of lysine and arginine. The mammalian CAT-2 (mCAT-2) pri-
mary transcript is alternatively spliced to produce mCAT-2A & mCAT-2B. To
determine if chickens contain CAT-2 splice variants, the alignment of an ex-
pressed sequence tag (EST) with high homology to mCAT-2 was determined
within the chicken genome using the basic local alignment search tool (BLAST)
algorithm. The EST sequence aligned with >98% nucleotide homology to exon
regions of a novel gene predicted to encode two transcripts that differ in the use
of exon 6 or 7 at the same position of the mRNA. A primer-directed, reverse
transcription-polymerase chain reaction (PCR) strategy was utilized to deter-
mine if these predicted transcripts were expressed in chicken tissues and cell
types. Primers to chicken CAT-2 were designed within exon regions of the novel
gene. One primer pair flanked the potentially alternatively spliced region. Since
mCAT-2A is exclusively expressed in the liver, hepatic tissue was collected
from 14 d old male broiler chicks. Since mCAT-2B is induced by lipopolysac-
charide (LPS), 14 d old male broiler chicks were injected s. c. with LPS (1 mg/
kg BW). Splenocytes were isolated 12 h later. PCR products from liver and
splenocytes were subject to bi-directional sequencing. Liver CAT-2 PCR prod-
ucts generated one contiguous nucleotide sequence containing exon 6. Spleno-
cyte CAT-2 PCR products generated two contiguous nucleotide sequences. One
CAT-2 sequence contained exon 6 and the other sequence contained exon 7.
The BLAST algorithm was used to determine the homology of chicken CAT-2
exon 6 & 7 to the alternatively spliced regions of mCAT-2A & 2B. Liver CAT-2
exon 6 had 84% & 54% amino acid homology to mCAT-2A & 2B, respectively.
Splenocyte CAT-2 exon 7 had amino acid homology (87%) to mCAT-2B only.
These results indicate that the chicken CAT-2 gene is alternatively spliced to
produce two isoforms sharing high homology to mCAT-2A & mCAT-2B.

Key Words: Arginine, Lysine, Transport

    M43    The effect of water manganese on broiler growth performance.
A. Batal*, B. Fairchild, C. Ritz, and P. Vendrell, University of Georgia, Athens.

Groundwater used for poultry production can have elevated levels of manga-
nese (Mn) due to inherent geochemical possesses. Approximately 18% of the
groundwater tested in Georgia had Mn concentrations above the generally ac-
cepted problem level of 0.05 ppm. Hence, two experiments were conducted to
study the effects of high manganese (Mn) concentrations on broiler growth per-
formance. Cobb 500 male broiler chicks were housed in Petersime batteries
equipped with a Ziggity® nipple water system. Chicks were fed a standard corn-
soybean meal diet that meet or exceeded the nutrient recommendations of NRC
(1994). Chicks were allowed ad libitum access to feed and water. Chick weight,
feed intake, and water consumption were recorded weekly throughout the 35



14 ABSTRACTS OF PAPERS

day experiments. In both experiments five replicate pens of ten birds were allot-
ted to the four water treatments which consisted of 0, 0.05, 1.0, and 20 ppm
supplemental Mn (MnSO4⋅H2O). Water treatments were mixed on a weekly ba-
sis. Fresh and week old water treatment samples were taken for weeks 0, 2, and
4 to verify that the desired level of Mn was in the treatment water and had not
precipitated out of solution due to oxidation. Analyzed levels of Mn in the treat-
ment water were very similar to the desired levels. The addition of Mn sulfate
had little effect on water pH which ranged from 7. 30 to 6.99 for the 0 and 20
Mn ppm treatments, respectively. Manganese sulfate had no effect on weight
gain, feed intake, feed efficiency (gain to feed) or water intake in both experi-
ments. Based on these results, we concluded that the level of Mn contamination
in drinking water up to 20 ppm does not affect broiler performance. The effect
that high levels of Mn or its oxidized byproducts may have on equipment was
not evaluated, although field observations suggest that levels as low as 0.05
ppm Mn can cause nipple drinkers to leak or leave black deposits in water lines
and clog filters.

Key Words: Water, Manganese, pH

    M44    Chicken cecal methanogen quantification by MPN and prelimi-
nary identification of methanogenic archaea based on 16S rDNA.  S.
Saengkerdsub1, S. A. Sirsat1, R. C. Anderson2, C. L. Woodward1, W. K. Kim*1,
D. J. Nisbet2, and S. C. Ricke1, 1Texas A&M University, College Station, 2US
Department of Agriculture, College Station, TX.

Methanogenic archaea are strict anaerobic microorganisms living in animal
gastrointestinal tracts including chickens. However, only one study previously
isolated methanogens from chicken feces. The objective of the current study
was to quantify and tentatively identify methanogens present in the chicken
cecum. Twenty-four chickens were divided into four groups and were sacri-
ficed to take cecal contents. Six ceca of each group were transferred and mixed
together in an anaerobic glove box. Dilutions from 10-5 to 10-12were inoculated
in five serum tubes containing Balch 1 medium supplemented with rumen fluid
and additional NH4 Cl. Each tube was flushed with 80% hydrogen/ 20% carbon
dioxide under 200 kPa and maintained at 37°C. After 20 days, methane gas was
determined in the headspace by gas chromatography. Tubes with methane con-
centrations greater than 100 ppm (mg/ml) were counted positive for the deter-
mination of methanogens by most probable number (MPN). In this study, fresh
bovine rumen fluid was used as positive control. The fluid was diluted from 10-

3 to 10-10 and incubated as described above. By using the MPN method, twenty-
four ceca harbored methanogens between a log10 of 6.4 to 8.2 per gram wet
weight. Based on preliminary studies on methanogen 16S rDNA isolated thus
far, the results showed methanogen diversity in a chicken cecum was minimal.
Five 16S riboprint patterns were observed and only one riboprint pattern was
composed of 97 % of 133 16S rDNA clones. All five 16S riboprint patterns
were sequenced and compared by using the Basic Local Alignment Search Tool
(BLAST) in GenBank. All methanogen sequences were 98 % sequence similar
to Methanobrevibacter woesei GS (accession number U55237) which had been
isolated previously from goose feces.

Key Words: Methanogenic archaea, 16S rDNA, Most-probable-number (MPN)

    M45    Characterization of Salmonella isolates by serotype, antibiotic
susceptibility test and pulsed field gel electrophoresis from the feces of lay-
ing hens in a commercial layer complex.  X. Li*1, J. Levine1, and B. Sheldon2,
1Department of Public Health and Pathology, 2North Carolina State Univer-
sity, Raleigh.

As part of a longitudinal study to survey Salmonella prevalence and popula-
tions in poultry and swine production environments, the objective of this study
was to characterize the diversity of Salmonella isolates from feces of commer-
cial laying hens. Fecal samples were sampled from September 2003 to July
2004 from a commercial North Carolina layer complex containing multiple
houses. Forty-five Salmonella isolates were serotyped and tested for antibiotic
susceptibility using the disk diffusion method. Fifteen Salmonella isolates were
genotyped using pulsed field gel electrophoresis (PFGE). Our results show that
Salmonella serovar Kentucky (62%) was the most common serotype isolated
from the fecal samples followed by Montevideo (11%), untypable (11%),
Typhimurium (Copenhagen, 4%), Heidelberg (4%), Senftenberg (2%), 8,(20):

Nonmotile (2%) and 8,(20):-:z6 (2%). Furthermore, 35.5% (16/45) of the Sal-
monella isolates tested were resistant to at least one antibiotic. Specifically, 6.7,
2.2, 4.4, 2.2, 4.4, 4.4, 4.4, 2.2 and 2.2 percent of the Salmonella isolates were
resistant to tetracycline, streptomycin, streptomycin/tetracycline, ampicillin/tet-
racycline/ceftiofur, ampicillin/ceftiofur/ceftriaxone, ampicillin/ceftiofur, ampi-
cillin/streptomycin/tetracycline, ampicillin/streptomycin/tetracycline/ceftiofur,
ampicillin/tetracycline and ampicillin/streptomycin/tetracycline/ceftiofur/
ceftriaxone, respectively. There were five main genetic clusters with greater
than ninety percent similarity among the fifteen Salmonella isolates. Interest-
ingly, two of the Salmonella serovars, Heidelberg and Kentucky, produced the
same PFGE pattern. These findings demonstrated that this particular commer-
cial layer complex was contaminated with multiple Salmonella serovars of vary-
ing antibiotic resistance and PFGE gene patterns.

Key Words: Serotype, PFGE, Antibiotic susceptibility test

    M46    The influence of a fructooligosaccharide (FOS) prebiotic com-
bined with alfalfa molt diets on the gastrointestinal tract of laying hens
and Salmonella enteritidis.  L. F. Kubena*1, L. M. Donalson2, J. L.
McReynolds1, C. L. Woodward2, S. C. Ricke2, J. A. Byrd1, and D. J. Nisbet1,
1USDA-ARS, SPARC,, College Station, Texas, 2Texas A&M University, College
Station.

The United States Poultry industry commonly uses feed withdrawal to effec-
tively induce molt; however, recent animal welfare and food safety concerns
have encouraged producers to seek alternative molting methods due to the in-
creased susceptibility to Salmonella Enteritidis (SE). An alternative method to
feed withdrawal includes feeding high fiber diets such as alfalfa, which has
been shown to decrease the incidence of SE colonization, and when combined
with a prebiotic, has shown to further decrease SE infection. Prebiotics such as
FOS have been shown to stimulate growth and activity of colonic bacteria, thus
improving the host health. In this study, 60 laying hens were induced to molt
with 3 alfalfa based diets (A90 = 90% alfalfa, 10% layer ration); H= 90% al-
falfa, 10% layer ration, 0.75% FOS; and L= 90% alfalfa, 10% layer ration, 0.
375% FOS, FW= feed withdrawal and non-molted, FF= full fed control. On day
4, the hens were challenged and then half were sacrificed on day 9 for organ
collection. After the 9 day molt, hens from the FW group had overall higher
invasion of organs; whereas, the other molt treatments (H & L) were not signifi-
cantly different (P > 0.05) from FF hens. Total VFA concentrations were signifi-
cantly lower in FW hens when compared to all other treatments; however, lactic
acid concentrations were significantly (P >0.05) higher in all 3 alfalfa molt
treatments. The addition of FOS to the A90 diet further increased total VFA and
lactic acid concentrations, although not significantly higher than A90. These
results could have been affected by feed intake by alfalfa treated hens, as there
were few significant differences between hens fed H and L amounts of FOS. It
may be possible to feed a lower quantity of FOS and still retain the benefits of a
higher dosage.

Key Words: Salmonella Enteritidis, Alfalfa, FOS

    M47    Recovery and distribution of Escherichia coli from poultry house
surgical shoe covers, shallow litter, and deep litter samples.  B. McCrea*,
K. Macklin, R. Norton, J. Hess, and S. Bilgili, Auburn University, Auburn,
Alabama.

Escherichia coli are indicator organisms for fecal contamination. Current litter
assessment methods include pooled litter samples and drag swabs. Our study
was aimed at sampling different litter depths during the course of a growout to
see if recovery was affected or if differing strains of E. coli could be revealed.
Surface sampling methods such as drag swabs and surgical shoe covers might
yield E. coli strains representing shallow litter but not deep litter, if such differ-
ences existed.

Peanut hulls, over dirt floors, were used as litter on participating farms. Two
commercial farms, each with four houses, were visited three times during each
growout. Sampling took place over two successive flocks. Poultry litter con-
sisted of peanut hulls and was top dressed prior to chick placement but total
cleanouts were performed annually. Shallow litter consisted of samples from
the top 2 inches of the litter, while deep litter consisted of the bottom 2 inches
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of the litter. Surgical shoe covers, as an alternative method to drag swabs, were
used to assess the recovery of E. coli from litter. Those samples that yielded
characteristic growth on MacConkey agar were then placed in an automated
ribotyping system for subtyping.

Every visit yielded E. coli for all three sampling methods. Although not all
houses on each visit produced suspects. Of those, 65.4% of the E. coli suspects
were confirmed by the RiboPrinter® (n=83). Additionally, 1.6% of the E. coli
suspects were identified as other bacteria (n=2). Unfortunately, 33.0% of the E.
coli suspects were typed as unknowns (n=42). Of the suspects confirmed by the
RiboPrinter®, 63% of surgical shoe cover (n=29), 62.5% of shallow litter (n=25),
and 70.7% of deep litter (n=29) samples were identified as E. coli. A total of 25
different strains of E. coli were revealed with 36% of isolates belonging to just
four strains. All strains recovered and ribotyped were randomly distributed among
sampling methods, houses, and age groups.

Key Words: E. coli, Poultry litter, Automated ribotyping

    M48    Recovery of Campylobacter jejuni from broiler house samples
during four consecutive flocks: Dendrogram.  B. McCrea*, K. Macklin, R.
Norton, J. Hess, and S. Bilgili, Auburn University, Auburn, Alabama.

Campylobacter spp. are a heavily scrutinized yet enigmatic bacterial species to
the poultry industry. The bacterium does not cause disease in birds but broilers
are a primary reservoir for this common food-borne pathogen. Two commercial
broiler farms, each with four houses, were monitored to determine the source of
isolates found on carcasses in the processing plant. Both farms were initially
thoroughly cleaned, disinfected and the litter was top-dressed prior to the place-
ment of chicks. Each farm was visited on chick delivery day, at 3.5 weeks of
age, and on processing day. On chick delivery day, environmental samples of
each house were collected. This included taking samples from feed, litter, in-
sects, water, litter drag swabs, equipment swabs (fans, walls, evaporative pads,
feed equipment), and wellhead. At 3.5 weeks of age, environmental samples
were repeated with the addition of cecal droppings. On the day of processing, in
addition to the environmental samples, birds were followed through the pro-
cessing plant. At the plant, transport crates were swabbed and carcass rinses
were taken before the chiller, immediately after the chiller, and after the antimi-
crobial dip.

Those samples that yielded characteristic results via traditional biochemical
tests were then placed in an automated ribotyping system for subtyping.
Campylobacter was never recovered from samples taken on chick placement
day for the duration of the study. Every flock yielded Campylobacter through
surgical shoe covers, drag swabs, feed equipment swabs, cecal droppings, trans-
port crates, pre-chiller rinsates, or post-chiller/pre-antimicrobial dip rinsates.
C. jejuni was the only species of Campylobacter recovered among the 105 iso-
lates. The three most common strains recovered and ribotyped showed 87%
genetic similarity. Among these three strains there were two distinct groups,
one of which contained only strain 2050, the most frequently found isolate
(55%). There was a pattern to the recovery of the three main isolates indicating
their retention from several flocks on the farm through the processing plant.

Key Words: Campylobacter spp., Broiler house, Automated ribotyping

    M49    The influence of mushroom extract on broiler performance and
health.  W. Willis*, O. Isikhuemhen, and C. Murray, North Carolina A&T State
University, Greensboro.

An experiment was conducted to evaluate the use of Shitake (Lentinus edeods)
mushroom extract on broiler performance and health. Eighty day of hatch fe-
male broiler chickens were obtained from a local commercial hatchery. Chicks
were weighed, randomly assigned to two treatment groups, replicated four times
(10 chicks per replicate) and placed on pinewood-shaving in floor pens. The
mushroom extract was diluted in water and administered ad-libitum to chicks
in the experimental group for 4 weeks while the control was given water. Feed
was free of antibiotics or other medications. Measurements taken were body
weight gain, dress weight, feed and water consumption, intestional lesion scores,
mortality, liver, gizzard, spleen and relative bursa weights. The experiment was
terminated at 49-days of age. The weight gain (2.523 vs. 2.472 kg) and dressed
carcass weight (1.805 vs. 1.636 kg) were significantly (P<0.05) higher for the

control, when compared to the experimental treatment, respectively. Liver, giz-
zard, spleen, relative bursa weights, and mortality did not differ significantly
(P<0.05). Intestinal lesion scores did not differ between treatments. There was a
significantly (P<0.05) higher consumption of water for the control when com-
pared to the mushroom extract. Feed consumption was higher for the experi-
mental group averaging (5.28 vs. 5.03 kg), respectively. In conclusion, the supple-
mentation of drinking water with mushroom extract reduced weight gain, water
intake and increased feed intake in broiler chickens. No enhancement of health
and performance were observed with the mushroom extract.

Key Words: Broilers, Mushrooms

    M50    In vitro fermentation of various feed substrates using chicken cecal
inocula.  K. Dunkley*1, C. Dunkley1, N. Njongmeta1, T. Callaway2, M. Hume2,
L. Kubena2, D. Nisbet2, and S. Ricke1, 1Texas A & M University, College Sta-
tion, 2USDA-ARS, Southern Plains Agricultural Research Center, College Sta-
tion, Texas.

The objective of this study was to investigate and compare the in vitro potential
fermentability of alfalfa and other high fiber feed sources that could be used to
formulate a more refined alternative molting diet that retains the protective
microflora. Feed examined include soybean meal, soybean hull, beet pulp, wheat
middling, ground sorghum, cotton seed meal, 100% alfalfa meal, 90% alfalfa +
10% commercial layer ration (A90), 80% alfalfa + 20% commercial layer ra-
tion (A80), 70% alfalfa + 30% commercial layer ration (A70). A Polymerase
Chain Reaction-based Denaturing Gradient Gel Electrophoresis (DGGE) method
based on 16S rRNA gene amplification was also used to determine the bacterial
profile of each sample after fermentation. Cecal contents from laying hens were
diluted 1:3000 with anaerobic dilution solution. All feed substrates were
grounded through a 1-mm sizer machine, 0.5 g feed substrates and 10 ml in-
oculum were placed anaerobically in serum tubes and incubated at 39oC for 24
h. Samples in two trials were analyzed at 0 and 24 h for SCFA. SCFA in samples
at 0 h were subtracted from 24 h samples to determine the net production of
SCFA. It was clear that SCFA production was significantly higher (P < 0.05) in
Trial 2 than Trial 1. Acetate, propionate and butyrate were the dominant SCFA,
while isobutyrate, valerate and were significantly lower. The results revealed
that alfalfa based samples yielded consistently higher SCFA levels, A90 in Trial
2 yielded the highest (231.47 ± 30.66 µmoles/ml) acetate production followed
by soybean meal (213.36 ± 6.84 µmoles/ml). DGGE results from both Trials
indicated variation in microbial populations, dendrograms of amplicon band
patterns demonstrated 69 and 71% similarity for comparison of all feed mix-
tures in Trials 1 and 2, respectively. These data suggest that high fiber sources
may be a contributing factor in the level of fermentation that occurs in the ceca
and the cecal microbial diversity exhibited by laying hens.

Key Words: SCFA, DGGE, Microbial ecology

    M51    Presence of various naturally occurring bacteria in unabsorbed
yolks of six week old commercial broilers.  N. A. Cox*1, L. J. Richardson1, R.
J. Buhr1, J. K. Northcutt1, B. D. Fairchild2, J. M. Mauldin2, and J. S. Bailey1,
1USDA-ARS, Athens, Georgia, 2University of Georgia, Athens.

Commercial broilers (6 weeks of age) were obtained from a processing plant
after defeathering but prior to evisceration and transported to the laboratory.
Each carcass was hung on a shackle by the feet and aseptically cut open. From
the carcasses, the free floating unabsorbed yolk, yolk stalk, attached unabsorbed
yolk and stalk, spleen, liver/gallbladder and ceca were aseptically removed and
individually analyzed. The free floating unabsorbed yolks, unabsorbed attached
yolks and the yolk stalks were analyzed for levels and types of total bacteria
(TPC), Enterobacteriaceae (ENT), Campylobacter and Salmonella. The spleen,
liver/gallbladder, and ceca were analyzed for the presence of Campylobacter
and Salmonella. In trial 1, the average TPC and ENT was greater than log 6.0 in
the three attached unabsorbed yolks and one of the free floating unabsorbed
yolks. For the other two free floating unabsorbed yolks the TPC was log 3.3 and
ENT was log 2.8. For the three yolk stalk samples the TPC was log 5.1 and ENT
was log 5.0. Campylobacter was found in 1/3 attached unabsorbed yolk samples
and was not present in any other yolk samples. Campylobacter was present in
3/6 spleens, 3/6 liver/gallbladders, 2/6 ceca and Salmonella was not present. In
trial 2, the average TPC and ENT was greater than log 6.0 in the three attached
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unabsorbed yolk samples, two of the free floating unabsorbed yolks and two of
the yolk stalks. For the other free floating unabsorbed yolk sample, TPC was
log 3.7 and ENT was not found at the lowest dilution. For the one remaining
yolk stalk, the average TPC was log 2.6 and ENT was log 4.8. Salmonella was
present in 2/3 attached unabsorbed yolks, 2/6 spleens and 2/6 liver/gallbladders
and 1/6 ceca and Campylobacter was not present. Streptococcus spp. and Sta-
phylococcus spp. was the predominant organism in TPC, while Escherichia
coli and Hafnia alvei was found to comprise ENT samples. This study is further
evidence that Campylobacter, Salmonella, and other bacteria are naturally
present in many internal tissues of a six week old broiler. The significance of
these bacterial reservoirs is yet to be determined.

Key Words: Campylobacter, Salmonella, Unabsorbed yolk

    M52    Presence of Campylobacter jejuni in the internal organs of inocu-
lated broiler breeder hens.  N. A. Cox*1, L. J. Richardson1, R. J. Buhr1, J. S.
Bailey1, J. L. Wilson2, D. E. Cosby1, and D. V. Bourassa2, 1USDA-ARS-Russell
Research Center, Athens, Georgia, 2University of Georgia, Athens.

Two studies were conducted to determine if Campylobacter jejuni could reside
in the internal organs of adult broiler breeder hens. In study 1, university housed
broiler breeders at 22 weeks of age were obtained and placed in individual
cages. Each hen was vaginally inoculated weekly from 23 to 32 weeks of age
with a characterized strain of Campylobacter jejuni. Four days post-inocula-
tion at weeks 23, 27, and 32, hens were euthanized, de-feathered and asepti-
cally opened. In study 2, university housed broiler breeder hens were obtained
at 42 weeks of age, placed in individual cages and inoculated either orally or
vaginally with a characterized strain of Campylobacter jejuni. To reduce the
possibility of cross-contamination between samples, the thymus, spleen, and
liver/gallbladder were aseptically removed, prior to the ceca. In both studies
samples were individually analyzed. In study 1, at 23 weeks of age
Campylobacter jejuni was found in 4/7 thymus, 2/7 spleens, 5/7 liver/gallblad-
ders, and 6/7 ceca. At 27 weeks of age, Campylobacter jejuni was found in 1/7
thymus and 1/7 ceca. At 32 weeks of age, Campylobacter jejuni was found in
4/11 thymus, 1/11 liver/gallbladders, and 2/11 ceca. In study 2, Campylobacter
jejuni was found in 2/6 thymus and 5/6 ceca after oral inoculation.
Campylobacter jejuni was found in 1/6 spleen, 1/6 liver/gallbladders, and 4/6
ceca after vaginal inoculation. This study provides evidence that Campylobacter
jejuni can be isolated from the internal organs of broiler breeder hens. However,
neither age at the initiation of inoculation or route of inoculation influenced the
breeder hen colonization for Campylobacter jejuni. These results still do not
prove to what extent oral and vaginal inoculation plays in flock contamination.

Key Words: Campylobacter jejuni, Broiler breeder, Lymphoid organs

    M53    Incidence and size distribution of unabsorbed yolk sacs in com-
mercial broilers processed at six weeks of age.  R. J. Buhr*1, D. V. Bourassa1,2,
J. K. Northcutt1, L. J. Richardson1, N. A. Cox1, and B. D. Fairchild2, 1USDA-
ARS Russell Research Center, Athens, Georgia, 2The University of Georgia,
Athens.

Unabsorbed yolk sacs are being investigated as a possible vehicle for vertical
transmission of Campylobacter and salmonellae from broiler breeder hens to
broilers. However, it is unknown at what frequency unabsorbed yolk sacs exist
in present day commercial broilers at the time of processing. Two hundred broiler
carcasses (100 on each of two separate days) were obtained from a commercial
processing plant following defeathering and transported to the pilot processing
plant. Each carcass was aseptically opened and inspected for the presence of an
unabsorbed yolk sac. For each carcass, the antimesenteric side of the mid-ileum
segment of the small intestine was examined for the presence or absence of a
yolk stalk (Meckel’s diverticulum). Carcasses with obliterated yolk stalks or
stalks with no detectable yolk material were categorized as normal. Those with
unabsorbed yolk sacs were further separated into two groups:1) attached to the
yolk stalk; or 2) free-floating within the abdominal cavity. Yolk sacs were fur-
ther classified by size: 1) small (less than 2 mm in diameter); 2) medium (2 mm
to 10 mm); and 3) large (greater than 10 mm). From the 200 broiler carcasses,
51% were categorized as normal, 34% had an unabsorbed yolk sac attached to
the yolk stalk, and 15% were free-floating. Of the 68 unabsorbed yolk sacs
attached to yolk stalks, 26.5% were classified as small, 7% as medium, and
0.5% as large. Of the 30 unabsorbed free-floating yolk sacs, 6.5% were classi-

fied as small, 8% as medium, and 0.5% as large. While most of the unabsorbed
yolk sacs were dark yellow in color and were pliable, others were black and
hard. The incidence of unabsorbed yolk sac in 6-wk-old commercial broilers
appears high (49%). Future evaluation of broiler stocks maintained from the
1950’s will determine if the frequency of unabsorbed yolk sacs has changed in
the past 50 years of selection for modern broilers.

Key Words: Unabsorded yolk sac, Processed broilers, Frequency

    M54    Effect of drinking water iron concentration on broiler perfor-
mance.  B. Fairchild*, A. Batal, C. Ritz, and P. Vendrell, University of Georgia,
Athens.

Many parts of the nation have elevated iron concentrations in drinking water
and poultry producers are uncertain of the effect this will have on broiler perfor-
mance. Three trials were conducted to evaluate the effects of iron concentration
on broiler performance. At hatch Cobb 500 male broiler chicks were placed in
Petersime batteries equipped with a nipple watering system. Chicks were weighed
and randomly allocated to pens such that each pen had a similar weight distri-
bution. Chicks were fed a standard corn-soybean meal diet to meet or exceed
NRC recommendations Chicks were allowed ad libitum access to feed and water.
Weekly chick weight, feed intake, and water consumption were recorded through-
out the 35 day trials. In Trials 1 and 2, five replicate pens of ten birds were
allocated to the four water treatments which consisted of 0, 2, 20, and 200 ppm
supplemental Fe (FeSO4). In Trial 3, the treatments were 0, 200, 400, and 600
ppm supplemental Fe. Water treatments were mixed on a weekly basis.

No differences were noted in body weight, feed consumption, water consump-
tion or mortality in any of the trials. None of the birds in the treatments exhib-
ited any signs of flushing or other intestinal problems. These results indicate
that iron concentrations in water do not affect broiler performance. Broiler per-
formance was not affected by elevated sulfate levels or reduced water pH. While
iron may not have a direct affect on broiler performance, this study did not take
into account the effect that high levels of Fe or its oxidized byproducts may
have on equipment function.

Key Words: Broiler, Iron, Drinking water

    M55    Effect of water iron concentration on soluble phosphorous levels
in broiler manure.  C. Ritz*, A. Batal, B. Fairchild, and P. Vendrell, The Uni-
versity of Georgia, Athens.

Groundwater used for poultry production commonly has elevated levels of iron.
High levels of iron have been shown to indirectly impact broiler performance. It
has been suggested that high levels of iron may also increase water soluble
phosphorous in land applied broiler litter. Two experiments were conducted to
study the effects of high iron on broiler performance and corresponding manure
characteristics. Cobb male chicks were housed in Petersime batteries equipped
with a nipple watering system. In both experiments, five replicates of ten birds
were assigned to four water treatments which consisted of 0, 2, 20, and 200
ppm supplemental Fe (FeSO4-H2O). Water treatments were mixed on a weekly
basis. Manure samples were collected at 35 days of age and analyzed for Total
Dissolved Phosphorous (TDP) and Molybdate Reactive Phosphorous (MRP)
levels. Analysis data is found in the accompanying table. The addition of Fe
had little effect on the level of phosphorous in the manure. Although the values
appear to increase linearly, no statistically significant linear or quadratic in-
crease was observed in TDP or MRP with the increased addition of iron to the
water. Based on these results, the level of Fe contamination in drinking water
up to 200 ppm does not affect soluble phosphorous in broiler litter.

Effect of Iron Concentration on Manure Soluble Phosphorous

Treatment TDP (ppm) MRP (ppm)

0 ppm Iron 3852 3048
2 ppm Iron 4063 3194
20 ppm Iron 4264 3291
200 ppm Iron 4388 3364
Pooled SEM 471.4 372.3

Key Words: Iron, Phosphorous, Broiler manure
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    M56    Effects of diluents, cryoprotectants, equilibration time, and thaw-
ing temperature on cryopreservation of duck semen.  Z. Y. Niu1, X. F. Han1,
F. Z. Liu*1, and C. S. Yang1,2, 1Northwest A & F University, Yangling, Shaanxi,
China, 2National Center of Poultry Science, Shanghai, China.

A series of sequential experiments were carried out to determine optimum
diluents, cryoprotectants, equilibration time, and thawing temperature for fro-
zen duck semen in order to set up the commercial semen cryopreservation tech-
niques which could be applied to the conservation of genetic resources, breed-
ing, and commercial production in domestic ducks. In experiment 1,The seven
semen extenders were studied to determine efficacy of the diluent on
cryopreservation of duck Semen. The result showed that the diluent which con-
tains 0.14% potassium citrate, 1.40% sodium glutamate, 0.98% disodium hy-
drogen phosphate, 0.21% sodium dihydrogen phosphate, 0.7% glucose, and
0.7% inositol was better than other six semen diluents. In experiment 2, the
effects of various concentrations of cryoprotectants including
glycerol,dimethylsulphoxide (DMSO),dimethylacetamide(DMA), and
dimethylformamide (DMF) on cryopreservation of bird semen were evaluated.
The results showed that the cryoprotectant containing 10% DMSO was better
than others. The experiment 3 was conducted to determine the effect of equili-
bration time and thawing temperature on cryopreservation of bird semen. The
optimum equilibration time was 15 min, and the optimum thawing temperature
was 4.4 C.

Key Words: Duck, Semen, Diluents

    M57    A comparison of fat deposition and heterotic effect analysis be-
tween different meat-type chickens during growing period.  F. Z. Liu*, Z. Y.
Niu, and S. W. Zhai, Northwest A&F University, Yangling, Shaanxi, China.

The abdominal fat pad weight and heterotic effect of fat growth among White
Feather Lueyang(WL),Arbor Acres(AA),and their F1 had been analyzed and
compared during the bird growing period in this experiment. The result showed
that,from two week of age,the abdominal fat weight of AA broilers had been
significantly higher than that of Lueyang(P<0.01),fat growth speed of F1 was
between their parents,but after four weeks of age,the fat weight of F1 signifi-
cantly lower than that of their father AA broilers(P<0.05 or P<0.01) and higher
than that of their mother WL. Morever,the growth ratio of abdominal fat weight
and body weight of F1 broilers had been higher than their parents from two
weeks of age to twenty two weeks of age. When studied the fat cytology
parameters,the result demonstrated that the heterotic effects to fat growth of
meat-type chickens was mainly decided by the change of fat cell size. The het-
erotic effect in the adipocyte hypertrophy was significantly positive,this is why
the growth velocity and amount of fat tissue in hybrid chickens was signifi-
cantly more than that of their parents.

    M58    Colibacillosis and turkey osteomyelitis complex in turkeys selected
for increased body weight and subjected to stress.  G. R. Huff*1, W. E Huff1,
N. C. Rath1, J. M. Balog1, N. B. Anthony2, and K. E. Nestor3, 1USDA/ARS/
PPPSRU, Fayetteville, AR, 2University of Arkansas, Fayetteville, 3OARDC,
Wooster, OH.

Two stress models were used to induce colibacillosis and turkey osteomyelitis
complex (TOC): Escherichia coli challenge following dexamethasone injec-
tion (Dex) and E. coli challenge preceding transport stress (Transport). A total
of 160 birds from 3 lines of turkeys: a slow growing line selected for increased
egg production (Egg line), a line selected for increased 16 wk BW (F line), and
a commercial line (Comm), were studied in a 3 X 3 X 2 (Line X Treatment X
Sex) factorial design. At 14 wks, the Dex group was treated with 3 injections of
2mg Dex/kg BW followed by airsac challenge with 100 cfu of E. coli. The
Transport group was airsac challenged with 5000 cfu of the same E. coli, and 8
d later was transported for 3 h and held an additional 9 h in the transport ve-
hicle. Birds were necropsied 2 wk post challenge. All birds were sexed, scored
for airsacculitis (AS) and TOC, and knee synovia was cultured for E. coli. Per-
cent mortality was unaffected by Sex, was increased by both treatments and
was higher in the Comm line as compared to the Egg line. Both treatments
increased AS scores and scores of Dex challenged birds were higher in both
large lines as compared to the Egg line. Male Comm birds under Transport had

higher AS scores as compared to females. TOC incidence was increased by Dex
only and there was no TOC in Egg line birds. TOC incidence was higher in the
F line as compared to the Egg line and was intermediate in the Comm line.
Males had twice as much TOC as females and this approached significance in
the F line (P = 0.06). The challenge strain of E. coli was isolated from more
knee cultures of both large lines as compared to the Egg line and isolation was
increased by Dex and unaffected by Sex. The difference in disease resistance
between these lines suggests that selection for fast growth of turkeys may affect
the stress response, resulting in increased chronic bacterial disease such as TOC.

Key Words: Turkey osteomyelitis complex, Stress, Genetics

    M59    Longitudinal vs. cumulative analysis of fertility and hatchability
in chickens.  R. L. Sapp*1, R. Rekaya1, I. Misztal1, and T. Wing2, 1The Univer-
sity of Georgia, Athens, 2Cobb-Vantress, Inc., Siloam Springs, Arkansas.

The objective of this study was to compare the performances of a longitudinal
multiple-trait (MT) and single-trait (ST) best linear unbiased prediction (BLUP)
analyses for eggs set (E), percentage fertility (F), and percentage hatched of
fertile eggs (H) based on rank correlations of hens and roosters (ROO). Longi-
tudinal data consisted of weekly records and the ST analysis utilized cumula-
tive records of the three traits. Comparisons were carried out using simulated
data, where the true values assigned during the simulation were compared with
estimated solutions obtained from MT and ST analyses. Two methods were
used to calculate breeding values (BV) and ROO solutions. Weekly E records
equal to zero were assumed as valid records, and missing weekly F and H records
were predicted in MT analysis. However, missing F and H were not included in
the cumulative record. Weekly E, F, and H records were converted to a cumula-
tive record following a procedure used by a commercial broiler company. Fur-
ther, ST models were developed to evaluate hens and ROO separately as cur-
rently practiced in the industry. There was virtually no difference in hen rank
correlations between true and predicted BV obtained from MT (0.64) and ST
(0.62) analyses for E; thus suggesting that hens would rank similarly when
weekly or cumulative data were used for genetic evaluation of E. Using a ST
analysis, rank correlations between true and estimated hen BV decreased, com-
pared with MT analysis, by 74% and 75% for F and H, respectively. For F (H),
the rank correlation between true and estimated ROO effects were 0.64 (0.67)
and 0.17 (0.12), using the MT and ST analyses, respectively. The results sug-
gest that longitudinal MT BLUP, which handles missing records, was better at
estimating true hen and ROO effects than ST BLUP. Furthermore, the method
of computing the cumulative F and H record, and removing missing records of
F and H, attributed to the poor estimation by ST BLUP analysis. Therefore, it is
recommended that the MT BLUP method be used for genetic evaluation of
hens and roosters for eggs set, percentage fertility, and percentage hatched of
fertile eggs.

Key Words: Eggs set, Fertility, Hatchability

    M60    Serum activity of glutamic oxaloacetic transaminase in broiler
chickens that died from sudden death syndrome.  H. R. Aliakbarpour* and
D. Qujeq, Azad Islami University, Babol, Mazanderan, Iran.

In this work, serum glutamic oxaloacetic transaminase(GOT) activity were
measured in healthy broiler chickens and from broiler chickens that died from
sudden death syndrome(SDS) within 20 min after death. Blood sample (3ml)
from healthy broiler chickens of 1,2,3,4,5,6and 7 wk of age were obtained by
bleeding from the lunar vein. Also, blood samples (3ml) were obtained by bleed-
ing from the jugular vein during 20 min after broiler chickens died from SDS.
Enzyme activities were measured by spectrophotometric methods. All data were
presented as mean +standard deviation. Comparison of difference between two
sample means were examined using Student t-test(P<0.05). Our results showed
that serum GOT activity in broiler chickens died from SDS was increased com-
pared to that in the healthy group [(34.6 + 4.1) vs. 15.2 + 3.6 U/L), Mean
+SD,P<0.05]. Theses results suggest that an elevation in serum GOT activity
occur in association with SDS, and may be used as a characteristic sign of birds
that are dying of SDS.

Key words: Broiler chicken, sudden death, creatine phosphokinase, lactate de-
hydrogenase, glutamic oxaloacetic transaminase.

Key Words: Glutamic oxaloacetic transaminase, Broiler, Sudden death
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    M61    Serum activities of creatine phosphokinase and lactate dehydro-
genase in broiler chickens that died from sudden death syndrome.  D. Qujeq*
and H. R. Aliakbarpour, Azad Islami University, Babol, Mazanderan, Iran.

In this work, serum creatine phosphokinase(CPK)and lactate dehydrogenase
(LDH) activities were measured in healthy broiler chickens and from broiler
chickens that died from sudden death syndrome(SDS) within 20 min after death.
Blood sample (3ml) from healthy broiler chickens of 1,2,3,4,5,6and 7 wk of
age were obtained by bleeding from the lunar vein. Also, blood samples (3ml)
were obtained by bleeding from the jugular vein during 20 min after broiler
chickens died from SDS. Enzyme activities were measured by spectrophoto-

metric methods . All data were presented as mean +standard deviation. Com-
parison of difference between two sample means were examined using Student
t-test(P<0.05). Our results showed that serum CPK and LDH activities in broiler
chickens died from SDS was increased compared to that in the healthy group,
respectively [( 174.6 +12.3, 689.3 + 28.4U/L ) vs. 116.3+ 9.7,395.7 + 21.4 U/
L), Mean +SD,P<0.05]. Theses results suggest that an elevation in serum CPKand
LDH activities occur in association with SDS,and may be used as a characteris-
tic sign of birds that are dying of SDS.

Key Words: Broiler chicken, Sudden death, Creatine phosphokinase
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    6    Speciation of Campylobacter recovered at select points along the pro-
cessing line during commercial turkey processing.  S. Stevens*1, J. A. Byrd2,
A. D. McElroy3, S. Anderson1, D. J. Nisbet2, D. J. Caldwell1, and M. E. Hume2,
1Texas A&M University, College Station, 2USDA-ARS Southern Plains Agri-
cultural Research Center, College Station, Texas, 3Virginia Tech, Blacksburg.

While both Campylobacter coli and C. jejuni are frequent causes of human
campylobacteriosis, a common conclusion of health care professionals and re-
searchers alike is that C. jejuni is the more pathogenic or virulent species. C.
jejuni has been shown to be superior in enterotoxin production, suggesting that
C. jejuni is more enterotoxigenic, and as such, potentially more virulent than C.
coli. The objective of this investigation was to speciate Campylobacter isolates
recovered in three commercial turkey processing facilities to either C. coli or C.
jejuni using a PCR-based method of speciation. Carcass rinses were obtained
from select points along the processing line within these three geographically
distinct facilities at both pre-evisceration and post-evisceration sampling sites.
Of all recovered Campylobacter evaluated across all plants, 93% were speci-
ated to either C. coli or C. jejuni. When evaluating trends of individual species
recovered among the three facilities, speciation of Campylobacter was variable
depending on the location of sampling within each plant, and also between the
facilities. C. coli was the predominant species isolated in Plants 1 and 3, repre-
senting 59% and 54% of total Campylobacter recovered by plant, respectively.
Plant 2 had a higher incidence of C. jejuni, where this species represented 60%
of total Campylobacter recovered. Although C. jejuni has historically been iso-
lated at a higher frequency from cases of human campylobacteriosis, the present
data do not consistently support a predominant trend of C. jejuni isolation from
commercially processed turkeys.

Key Words: Turkeys, Campylobacter, Speciation

    7    Release of E. coli from feathered and featherless broiler carcasses
immersed in warm water.  J. A. Cason*, R. J. Buhr, and A. Hinton, Jr., USDA-
ARS Russell Research Center, Athens, Georgia.

Release of bacteria from individual broiler carcasses in warm water was mea-
sured as a model of bacterial contamination of scald water. Immediately after

shackling and electrocution, feathered and genetically featherless broiler car-
casses (n= 24 of each) were immersed individually in 42° C, air-agitated tap
water for 150 seconds. Although any fecal material expelled during electrocu-
tion was removed, carcass condition was typical for market age broilers sub-
jected to 12 hours of feed withdrawal. Duplicate water samples were taken at
10, 30, 70, 110, and 150 seconds and E. coli counts were determined. Samples
of initial tap water and contaminated water approximately 2 minutes after re-
moval of carcasses indicated that E. coli could not be detected in the original
water source and that mortality of E. coli was negligible. Mean numbers of E.
coli released were 5.3 and 4.7 log10 (cfu/carcass) at 10 seconds and 6.2 and 5.5
log10 (cfu/carcass) at 150 seconds for feathered and featherless carcasses, re-
spectively. For both feathered and featherless carcasses, the rate of release of E.
coli was highest in the first 10 seconds and the rate declined steadily during the
remaining sampling period. This result is compatible with published reports of
sampling of operating multiple-tank scalders indicating that a high proportion
of total bacteria are in the first scald tank. Higher numbers of E. coli released
from feathered carcasses were probably due to the much greater surface area of
contaminated feathers compared to the skin of featherless carcasses.

Key Words: Broilers, E. coli, Scalding

    8    Poststun decapitation does not alter the number of bacteria recov-
ered from broiler respiratory tracts following bleeding or immersion scald-
ing.  R. J. Buhr*1, M. E. Berrang1, D. V. Bourassa1,2, and J. A. Cason1, 1USDA-
ARS Russell Research Center, Athens, Georgia, 2The University of Georgia,
Athens.

Decapitation of broilers immediately following electrical stunning results in a
rapid onset of death and eliminates the possibility of cadavers. These experi-
ments compared the number of bacteria (E. coli, coliforms, and total aerobic)
recovered from the respiratory tract of decapitated and conventional unilateral
neck cut broiler carcasses following immersion scalding in a commercial plant.
Heads were removed from stunned and bleeding carcasses as they exited the
automated knife, by continuation of the bleed-cut. On each of three replicate
sample days, 8 unilaterally bled and 8 decapitated carcasses were collected from
the shackle line at the end of bleed-out and following triple-tank immersion
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scalding. The trachea on each carcass was occluded with a cable tie around the
neck, carcasses were individually bagged and transported to the lab. The tra-
chea of each carcass was aseptically cannulated near the thoracic inlet and 60
mL PBS was introduced into the respiratory tract. Each carcass was inverted 30
times and respiratory tract rinses collected. As anticipated, scalding resulted in
significantly higher numbers (by 1 to 2 Log10 CFU) of E. coli, coliforms, and
total aerobic bacteria in respiratory tracts rinses. However, the number of bacte-
ria recovered from the respiratory tract rinse of decapitated carcasses was not
different than that recovered from bled carcasses at either the pre or post-scald
sample site. These results confirmed that bacteria numbers increase within the
respiratory tract during immersion scalding. However, decapitation at the be-
ginning of bleed-out does not influence the number of bacteria recovered fol-
lowing bleeding or following immersion scalding compared to unilaterally bled
carcasses.

Key Words: Broiler, Immersion scalding, Respiratory tract bacteria

    9    Numbers and incidence of total aerobes, coliforms, Escherichia coli,
and Campylobacter in contents from the crop and gizzard of broiler chick-
ens.  D. P. Smith* and M. E. Berrang, USDA-ARS Russell Research Center,
Athens, Georgia.

During processing the crop or gizzard of broiler chickens may be damaged,
allowing contents to contaminate the carcass. The USDA FSIS defines contents
from either organ as ingesta. Previous research has shown that crop contents are
a source of Salmonella contamination on processed carcasses, although much
less is known about gizzard contents. The purpose of this study was to deter-
mine the numbers of total aerobic bacteria, coliforms, E. coli, and Campylobacter
present in crop and gizzard contents. In each of three replicate trials, 10
uneviscerated broiler carcasses were obtained from a commercial processor just
prior to evisceration. Liquid crop contents and solid gizzard contents were asep-
tically collected from each carcass and plated following serial dilutions. Total
aerobic bacteria, coliforms, E. coli, and Campylobacter numbers were deter-
mined for contents from both organs and reported as log CFU/ml for crop con-
tents and log CFU/g for gizzard contents. The crop contents, as compared to
gizzard contents, contained significantly (P<0.05) higher numbers of total aerobic
bacteria (5.6 vs. 2.9), coliforms (4. 2 vs. 2.3), E. coli (3.9 vs. 2. 2), and
Campylobacter (4.6 vs. 2. 2), respectively. E. coli incidence was also higher for
crop content samples vs. gizzard content samples (28/29 vs. 19/30, respectively,
positive samples/total samples). There was also a higher incidence of
Campylobacter in crop samples as compared to gizzard samples (29/29 vs. 12/
30, respectively). Liquid crop contents, although difficult to visually detect on
carcasses, could contribute to increased numbers and higher incidence levels of
E. coli and Campylobacter. Visible ingesta from the gizzard would contribute
considerably fewer numbers of bacteria and less E. coli and Campylobacter
contamination on the carcass.

Key Words: Ingesta contamination, Crop and gizzard, E. coli and
Campylobacter

    10    Relative resistance of bacteria associated with poultry processing
to the antibacterial activity of electrolyzed water.  A. Hinton Jr. *1, V. K.
Burkeen2, and Y. Hung2, 1USDA-ARS Russell Research Center, Athens, Geor-
gia, 2University of Georgia, Athens.

In vitro studies were conducted to determine the ability of electrolyzed (EO)
water to reduce populations of bacteria associated with poultry processing. EO
water was generated using a ROX Water Electrolyzer and 10% solutions of
sodium chloride (NaCl), potassium chloride (KCl), or magnesium chloride
(MgCL2). Acidic fractions of EO water containing approximately 1 ppm of free
chlorine were collected, and 20, 40 or 60% (v/v) EO water solutions were pre-
pared by diluting EO water with distilled water. Solutions were analyzed to
determine the pH, oxidation-reduction potential (ORP), and concentration of
free and total chlorine. Campylobacter jejuni, Escherichia coli, Listeria
monocytogenes, and Salmonella Typhimurium cultures were suspended in sepa-
rate aliquots of distilled water or EO solutions for 30 sec. Portions of bacterial
suspensions in EO water were then transferred to neutralizing buffer, and viable
bacteria were enumerated by direct plating onto agar media. Enrichment proce-
dures were used to detect viable bacteria present in numbers too low to be de-

tected by plating. Results indicated that there was no significant (p < 0.05)
difference in the free chlorine concentration, total chlorine concentration, pH,
or ORP of EO water prepared using either salt. Additionally, EO water gener-
ated using either salt significantly reduced the number of viable bacteria recov-
ered from EO water. The degree of resistance to the antibacterial activity of EO
water was C. jejuni > L. monocytogenes > Salmonella Typhimurium > E. coli.
Findings demonstrate that NaCl, KCl, or MgCL2 may be used to prepare bacte-
ricidal, acidic EO water and that these solutions can be used to kill several
bacteria associated with poultry processing.

Key Words: Electrolyzed water, Chlorine concentration, Bactericidal

    11    Impact of post-chill dip application of acidified sodium chlorite on
the shelf life of commercial broiler carcasses.  O. A. Oyarzabal*1, D. E.
Conner1, C. C. Warf2, and G. K. Kemp2, 1Auburn University, Auburn, Alabama,
2Ecolab, Redmond, Washington.

Forty post-chill carcasses (control) and 40 post-chill carcasses treated with a
dip bath of acidified sodium chlorite (ASC, SANOVA®) were collected from a
commercial broiler processing plant, iced and shipped to a third-party labora-
tory and stored at 4oC. At the same time, eight carcass rinse samples were col-
lected post-chill for determination of background microflora (day 0). Refriger-
ated carcasses were sampled at 5, 8, 12, 15, and 18 days of storage. Light signs
of spoilage (smell and color) were noticed at day 15. Eight carcasses from each
treatment group where sampled in each of the sample days using the carcass
rinse method. Each rinse sample was analyzed for aerobic plate count (PCA,
37°C for 24 h), lactic acid bacteria (LAB, 37°C anaerobically for 24 h),
Pseudomonas count (30°C for 48 h) and psychrotroph count (10°C for 7 days).
All bacterial counts were converted to log10 CFU/mL and an analysis of vari-
ance performed. PCA results showed a difference between post-chill and post-
ASC treatment up to day 8. After that, the difference between the treated and
control group disappeared. There were no differences up to day 8 between con-
trol and treated groups for LAB. However, on days 12 and 15, ASC-treated
carcasses showed a lower level of LAB. Pseudomonas and psychrotroph count
did not exhibit any significant variation between treated and control groups for
each sampling day. Post-chill applications of ASC helped reduce the initial PCA
load of poultry carcasses. A post-chill application of ASC may further increase
microbial shelf-life over that of a pre-chill application.

Key Words: Acidified sodium chlorite, Poultry, Shelf life

    12    Effect of lighting intensity and duration on breast fillet dimensions
and meat quality.  N. A. McKee*, R. J. Lien, J. B. Hess, S. F. Bilgili, and S. R.
McKee, Auburn University, Auburn, Alabama.

This study was conducted to investigate the effect of lighting intensity and
lighting periods on growth and meat quality factors. Ross 708 broilers (total
n=1200) were housed in light-tight rooms and subjected to lighting treatment
of either, bright (1.0 foot-candles) or dim (0.1 foot-candles). Within these light-
ing treatments, birds were further divided into 2 lighting periods which is long
(23L:1D) and short (8L:16D). Birds were reared to 49 d of age. After birds were
processed and chilled, a sample of 192 birds (two replications, which equaled
to 24 birds/treatment/replication) were deboned at 2 h PM. Filet weights, filet
dimensions (length, width, and height), pH, color, cook-loss and shear values
were evaluated. As controls, filets from 96 birds from bright and long lighting
(BL) and dim and long lighting (DL) were deboned at 4 h PM, then cooked and
subjected to shear value analysis. Live weights of birds exposed to BL and dim
short (DS) treatments were higher than those birds under bright short (BS) and
DL treatments. Filets weights of birds from BL treatment were higher than any
other treatments (P<0.05). The increase in filet weights observed was likely due
to an observed increase in filet width, height and area of filets. There was no
significant different in percent yield, cook loss, color (L, a, and b- value) and
pH regardless of lighting treatments. Filets deboned at 2 h PM had higher shear
values than those deboned at 4 h PM, regardless of lighting treatment. Further-
more, there were no differences in shear values based on light intensity or dura-
tion within each deboning period. In conclusion, bright and long lighting (BL)
treatment resulted in greater filet weights and filet dimensions.

Key Words: Lighting, Meat quality, Tenderness
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    13    Effect of chronic heat stress on meat quality parameters of two com-
mercial broiler lines.  A. Saha*1, T. L. Wing2, and C. M. Owens1, 1University
of Arkansas, Fayetteville, 2Cobb-Vantress, Inc., Siloam Springs, Arkansas.

Heat stress (HS) is an important stressor and has been related to the develop-
ment of PSE meat in poultry. The purpose of this study was to evaluate the
effects on meat quality parameters due to chronic heat stress on two commer-
cial broiler lines, one selected for traditional broiler traits (line A) and the other
with more emphasis on reproductive traits (line B). At 28 d of age, birds were
exposed to 37°C for 4 wks. The control and HS birds were processed at 56 and
59 d. Breast muscle samples were taken at .25, 1.5, 3, 4 & 24 h PM for pH and
4h for expressible moisture (EM). The right breast was deboned at 4h and evalu-
ated for color (L* value), moisture, cook loss, tenderness (total energy and force)
and marination properties. There was a significant HS effect in the means for
live weight of both the lines with HS birds having a lower live weight when
compared to control birds. Line A birds were significantly heavier than Line B
in both controls and HS. Muscle pH decline was more affected by HS in the A
line indicated by significantly lower pH at 0.25 h and 3 h PM compared to the
control. However, no significant differences were observed in the B line early
postmortem. Heat stress caused higher L* values in breast fillets at 4 h PM (line
A & B) and 24 h PM (line A). Breast fillets for HS birds had significantly higher
mean values for drip loss and lower mean values for moisture %, total energy
and force as compared to the control fillets. The HS birds had higher EM com-
pared to the control birds. HS resulted in higher cook losses compared to con-
trols in non-marinated fillets; however, with marination, cook losses were sig-
nificantly reduced in the HS birds (both lines) and in the control (line A), thereby
improving yield. The data suggest that elevated environmental temperatures
(heat stress) can induce conditions resulting in reduced meat quality of broilers.

Key Words: Heat stress, pH, Color

    14    Supplementing peanut skins in poultry diets to alleviate meat qual-
ity defects associated with heat stress.  L. J. Bauermeister*1, C. Z. Alvarado2,
and S. R. McKee1, 1Auburn University, Auburn, Alabama, 2Texas Tech Univer-
sity, Lubbock.

Peanut skins have high levels of antioxidants and are a natural by-product of
the peanut processing industry. This study was designed to determine the effect
diets supplemented with peanut skins to alleviate meat quality defects associ-
ated with heat stress. Day-old chicks (n=400) were randomly placed in pens
and fed either a commercial ration (control) or a commercial ration supple-
mented with 5% peanut skins (supplemented). At 4 weeks of age, half of the
broilers in the control group and half of the broilers in the supplemented group
were subjected to heat stress (HS) temperatures of 32/38 C (night/day) while
the remaining birds were reared at ambient temperatures. The treatment desig-
nations were as follows: ambient temperature, peanut skin supplementation (CP),
ambient temperature, regular diet (CR), heat stress, peanut skin supplementa-
tion (HP), heat stress, regular diet (HR). Broilers (n=400) were conventionally
processed at 6 weeks of age. Live weight and carcass weights were recorded.
Breast fillets (n=400) were deboned at 4 hours and pH and Hunter L*a*b*
values were determined. Samples were pooled for each treatment group and
deli loaves (n = 4 trts x 5 loaves) were formed. In addition, gel strength, shear
value, cook-loss and Texture Profile Analysis were evaluated for each deli loaf.
Regardless of peanut skin supplementation, birds subjected to HS had lower
live and carcass weights compared to birds reared at ambient temperatures (con-
trol). Within the control group, birds fed diets supplemented with peanut skins
had lower live and carcass weights compared to non-supplemented birds. L-
value results suggested the following trend (HR>HP>CR>CP) with higher L-
values indicating paler fillets. Deli loaf measurements indicated lower shear
values, gel strengths and hardness in deli loaves in the HS treatments compared
to controls. Peanut skin had no affect on shear values, deli loaf hardness or
other deli loaf characteristics. This study suggests that diets supplemented with
5% peanut skins may alleviate some of the meat quality defects associated with
heat stress.

Key Words: Heat stress, Peanut skins, Meat quality

    15    Impact of alternative broiler genotype and production system on
meat quality.  A. C. Fanatico*, P. B. Pillai, J. L. Emmert, and C. M. Owens,
University of Arkansas, Fayetteville.

Consumer interest in natural and organic poultry is growing. An experiment
was conducted to assess the impact of alternative genotypes and production
systems on meat quality. A slow-growing genotype (S) and a commercial fast-
growing genotype (F) (all females) were raised for 91 and 63 days, respectively.
The placement dates were staggered in order to achieve a similar final body
weight and each genotype was processed on the same day. Each genotype was
assigned to four pens of 20 birds each and raised in indoor floor pens in a
naturally ventilated facility; each genotype was also assigned to four floor pens
in a small portable facility with outdoor access (during daylight hours). The
birds were fed diets formulated to be low in energy and protein for a slower rate
of production as in the French Label Rouge program. Birds were commercially
processed and deboned at 4 h postmortem. The F birds gained more weight than
the S birds (P < 0.05) even though they were placed 4 weeks later. An interac-
tion was evident in which the meat and skin of the S birds became more yellow
(higher b*) when the birds had outdoor access; however, this did not occur
when the F birds had outdoor access (P < 0.05). The redness of breast meat was
affected by strain with the F birds being more red (higher a*) than the S birds (P
< 0.05). The breast meat of the S birds had more protein (P < 0.05) and less fat
than the F birds, with only one half the amount of fat of the F birds (P < 0.05).
Production system had an impact on protein, with the outdoor birds having
more protein than the indoor birds (P < 0.05). The S birds were more tender
than the F birds (P < 0.05). There was no effect of genotype or production
system on drip loss (P > 0.05). These data indicate that meat quality differences
may exist among genotypes with different growth rates and reared in alternative
production systems.

Key Words: Broiler, Organic, Meat quality

    16    A comparison of carcass characteristics and fillet uniformity among
four commercial broiler crosses marketed at 6 and 8 weeks of age.  N. S.
Joseph*, J. Lee, E. T. Moran, Jr., and J. Galobart Cots, Auburn University, Au-
burn, Alabama.

Fillet weight and/or dimensions of length, width, and depth may differ among
strain crosses with age since various selection strategies are employed to im-
prove their yield. This study compared the carcass and fillet characteristics of
four commercial strain crosses at 6 and 8 weeks of age. Male and female broil-
ers from each strain (A, B, C, and D) were housed, sex-separate, in floor pens
(40 chicks/pen). Birds were on-line processed at either 6 or 8 wk of age. Car-
casses were slush-ice chilled and deboned at 24 h post-mortem by experienced
personnel. Dimensions were determined at the longest, widest, and thickest
points on the fillet originating from the right side of the carcass.

Strains A, C, and D exhibited heavier body weights over Strain B, respective of
sex, at both 6 and 8 wk of age. All strain crosses had similar feed conversion
and mortality losses. Compared to females, males had a lower feed conversion
and higher mortality due to sudden death syndrome and/or ascites. Carcasses
from Strains A, C, and D weighed more than carcasses from Strain B at both
ages, but only those from Strains C and D represented a greater proportion of
their live weight. Whole fillet yield was greater for Strains B, C, and D at 6 wk
of age compared to Strain A, and remained high for Strains B and D at 8 wk of
age. Right fillets from Strain D weighed more on an absolute basis, had a re-
duced length, and were thicker than fillets from Strain A. Strain B fillets were of
similar weight, length and depth to those of Strain D but not as wide, while
Strain C fillets were intermediary in all respects. Males had a distinct advantage
over females in fillet weight that was accompanied by an increase in all dimen-
sions. Since broiler strain differences in fillet weight were not proportional to
their dimensions, improved portion control could be achieved by separating
fillets based on both weight and dimensional characteristics.

Key Words: Strain cross, Age, Breast fillet
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    17    Marination of turkey breast fillets with organic acids to control the
growth of listeria monocytogenes and improve meat quality.  C. D. Carroll*,
C. Z. Alvarado, M. M. Brashears, and L. D. Thompson, Texas Tech University,
Lubbock.

Turkey deli loaves were evaluated using organic marinades in the raw product
to control the growth of Listeria monocytogenes and improve meat quality in
the cooked product. Turkey lobes were obtained from a commercial processor
at 24 h post mortem, divided into 5 treatments including STP (0.45%, control),
sodium lactate (3%), sodium diacetate (0.25%), sodium citrate (0.75%), and
sodium lactate (3%)/sodium diacetate(0.25%) combination, all containing 1.
5% salt. Each treatment was chunked and vacuum tumbled (18 in Hg, 1 h, 14
RPM, 4 C) separately in 20% wt/wt marinade, formed into deli loaves and
cooked. Data collected in 2 trials included pH, Hunter L* a* b*, marinade pickup
% and marinade retention %, bindability, cooked meat moisture, TBARS, APC
(Day 0-80) and sensory evaluation. Thirty-two slices from each loaf were in-
oculated with a 103 surface inoculum of Streptomycin-resistant Listeria
monocytogenes cocktail and analyzed (Day 0-77). pH and color were not sig-
nificantly different for any treatment before marination, and post-marination a*
and b* values were not different. pH values from the sodium lactate treatments
were significantly lower (5.84) from the other treatments post-marination. Post-
marination L* from the sodium diacetate (47.49) loaves were significantly higher
than the lactate (44.61) and citrate (46. 71) treated loaves. Bindability was sig-
nificantly higher in the STP (0. 503N) and diacetate (0.408N) treatments when
compared to the others treatments. The STP loaves had > 106 cfu/mL APC by
day 14, sodium lactate by day 20, sodium citrate by day 40, sodium diacetate
by day 70, and sodium diacetate/sodium lactate by day 74. A trained sensory
panel evaluated the deli loaves three days after processing and 50% preferred
the sodium lactate/sodium diacetate combination. Sodium diacetate, citrate,
and lactate/diacetate all extended the lag phase of listeria monocytogenes. There-
fore, acidic marinades applied in the raw product do have a negative effect on
some cooked product quality but improve shelf-life and decrease LM growth by
extending the lag phase.

Key Words: Marination, Turkey, Listeria monocytogenes

    18    Performance evaluation of a model to predict growth of Clostridium
perfringens in cured and uncured injected turkey during exponential cool-
ing.  M. X. Sanchez-Plata*1,2, A. Amezquita2, and H. Thippareddi2, 1Texas A&M
University, College Station, 2University of Nebraska, Lincoln.

Predictive models to describe germination and outgrowth of Clostridium
perfringens spores during exponential cooling of processed turkey products
were developed and validated. Isothermal growth of C. perfringens was deter-
mined at fifteen different constant temperatures (from 10 to 47ºC) in commer-
cially formulated cured and non-cured injected turkey. Turkey breasts were in-
jected with marinade formulations (1% salt, 0.2% potassium tetrapyrophosphate
and 0.2% starch) supplemented with and without curing ingredients. The ground
product was inoculated with a three-strain cocktail of C. perfringens spores
(NCTC 8238, 8239 and ATCC 10388), mixed, vacuum packaged and thermally
processed under simulated commercial cooking conditions. Primary modeling
was achieved by fitting experimental data to the Baranyi’s non-autonomous
differential equation. Growth kinetic parameters for C. perfringens outgrowth
under isothermal conditions were determined. The square-root Ratkowsky equa-
tion was used for secondary modeling to describe C. perfringens growth as a
function of temperature change (dynamic cooling). The first order differential
equations derived from primary and secondary models were solved using the
fourth-order Runge-Kutta method. C. perfringens spores were able to germi-
nate and grow from an initial population of ca. 3.0 log CFU/g by 2.4, 3.3, 3. 9,
5. 5 and 5. 7 log CFU/g in un-cured samples subsequent to 9, 12, 15, 18 and 21
h exponential chill rates, respectively. Outgrowth in cured samples was 1. 5, 2.
9, 3.1, 4.8 and 5. 9 log CFU/g after 12, 15, 18, 21 and 24 h of exponential
chilling. In general, the C. perfringens predictive model for non-cured turkey
accurately predicted growth from spore inocula during exponential cooling. The
model for cured turkey tends to overpredict (“fail-safe”) in some of the valida-
tion trials. The use of these equations in commercial settings will enable pro-
cessors and regulators to evaluate safety of commercially produced cured and
non-cured injected turkey products.

Key Words: Clostridium perfringens, Predictive modeling, Performance stan-
dards

    19    Bone strength of clavicles from four commercial high yielding broiler
strains.  J. M. Mehaffey*, A. Saha, J. F. Meullenet, and C. M. Owens, Univer-
sity of Arkansas, Fayetteville.

Bone fragments including the clavicle and fan bone are a major concern in the
production of boneless breast meat. Clavicles can often break at various points
throughout the processing scheme and it is these broken bones which can cause
problems for the industry. Therefore, the purpose of this study was to evaluate
bone strength and other bone quality parameters of broilers from high yielding
strains. Commercial broilers (n=277) representing four high yielding commer-
cial strains, males and females, were processed at seven weeks of age using an
in-line system. The clavicles were collected from the birds at time of deboning
(approximately 30 min postmortem), packaged and held at 4 C until time of
evaluation of bone diameter and strength. Intact clavicles (at time of collec-
tions) were broken by pulling the clavicle apart (tension test) measuring force
and energy. These bones, in addition to the bones that were previously broken
during processing, were broken by using a 3 point bend breaking method on
one side of the clavicle. At time of collection, 44. 77% of the clavicles were
broken (pre-broken) due to processing. Results of the 3 point bend test indi-
cated that the pre-broken bones were significantly weaker and smaller in diam-
eter than those left intact throughout processing. Males had stronger bones than
females as indicated by higher force values for both the tension and 3 point
bend test and higher energy (tension test). Males also had clavicles with larger
diameters than females. There were no overall differences in bone strength due
to strain alone. Bone strength and diameter were moderately correlated (r=0.42,
p=0.0001). These results suggest that gender and bone diameter influenced
clavicle bone strength more than a strain effect. Future research should focus on
techniques to improve clavicle bone quality.

Key Words: Bone strength, Strain, Clavicles

    20    Effect of nisin carry over into the plating medium on Listeria
monocytogenes enumeration and efficacy of chymotrypsin for inactivation
of nisin on ready to eat meat surfaces.  S. Mangalassary*, I. Y. Han, and P. L.
Dawson, Clemson University, Clemson, South Carolina.

Validation studies for use of an antimicrobial agent may overestimate inhibi-
tion due to carry over of the antimicrobial into the enumeration medium. Three
sets of experiments were carried out to evaluate this effect with nisin. First,
application of different nisin solutions (0, 100, 250, 1000 IU) to ready to eat
turkey bologna surfaces, on the survival of Listeria monocytogenes (LM) was
measured. A second experiment was conducted to evaluate the effect of residual
nisin concentration incorporated into the enumeration medium on the survival
of LM and a third experiment assessed the efficacy of α chymotrypsin to inac-
tivate nisin on bologna surfaces. In the first experiment, bologna surfaces treated
with different concentrations of nisin were inoculated with LM suspension and
enumerated. In the second experiment, LM was added directly to nisin solu-
tions (20, 50, 100, 200, 500 IU/ml) and plated. In the third experiment, bologna
surfaces were exposed to a control (no nisin or chymotrypsin),
nisin+chymotrypsin, nisin, and chymotrypsin solutions, surface inoculated with
LM and plated. Application of nisin solutions on bologna surfaces affected LM
survival. Experiment found that only >100 IU/ml of nisin incorporated into the
plating medium significantly affected the survival of LM. In the third experi-
ment, there was no significant difference in LM counts between chymotrypsin
treated nisin sample and control indicating nisin inactivation. Results from this
study indicate that the effect of residual nisin on the survival of LM is a factor
to be considered only if the initial concentration of nisin used on meat surface
is high enough to result in carry over of significant nisin activity (>100 IU/ml)
to the plating medium after serial dilutions. Results also showed that α chymot-
rypsin is effective to inactivate nisin before recovery in meat products. Antimi-
crobial activity carry over into the enumeartion step of intervention studies
should be considered when validating a LM inhibition for ready to eat meats.

Key Words: Nisin, Listeria monocytogenes, Turkey bologna
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    21    Organization of a NAFSS-ARS cooperative research project to quan-
tify Listeria monocytogenes in ready-to-eat meats and poultry products.
O. A. Oyarzabal*1, A. Draughon2, E. T. Ryser3, D. Cliver4, M. Hajmeer4, P.
Pangloli2, and R. Roy1, 1Auburn University, Auburn, Alabama, 2University of
Tennessee, Knoxville, 3Michigan State University, East Lansing, 4University of
California, Davis.

The objective of this cooperative research project is to quantify Listeria
monocytogenes in ready-to-eat (RTE) uncured and cured poultry, pork and beef
products that have been pre-sliced by the manufacturer or sliced upon demand
in supermarket delis. This data will expand on a previous study sponsored by
the Food Products Association (formerly National Food Processors Associa-
tion; Gombas et al., 2003, J. Food Prot., 66:559) which compared the risk of
listeriosis to consumers from RTE products sliced at retail stores versus the risk
from products sliced and packaged by the manufacturer. This is an ongoing

study in which four states participating in the Foodborne Diseases Active Sur-
veillance Network of the Centers for Disease Controls and Prevention Emerg-
ing Infections Program have been selected as collection sites: California Bay
Area, Georgia, Minnesota and Tennessee. Samples are collected weekly from
randomly selected counties and processed within 36 hours of collection. Samples
positive for L. monocytogenes are quantitatively assessed using a standard 3-
tube MPN. Data from this study will be used to estimate actual consumer expo-
sure to L. monocytogenes from the sampled RTE products, and to conduct ad-
ditional L. monocytogenes risk assessments. The importance of cooperation
between industry, academia and the Food Safety and Inspection Services of the
US Department of Agriculture in performing this kind of research will also be
discussed.

Key Words: Listeria monocytogenes, Ready-to-eat, Poultry

    22    Phosphorus nutrition in broiler breeder pullets and hens.  M. S.
Lilburn*1, A. Mitchell2, and E. E. M. Pierson3, 1Ohio State University, Wooster,
2Growth Biology Lab, USDA, Beltsville, Maryland, 3Danisco Animal Nutri-
tion, St. Louis, Missouri.

Two experiments were conducted with growing broiler breeder pullets (Experi-
ment 1) and growing pullets and adult breeder hens (Experiment 2). In Experi-
ment 1, pullets were fed growing diets with either 0.8 or 1.0% calcium and
either 0.2, 0.3, or 0.4 % available phosphorus (all diets contained between 0. 5-
0.6% analyzed total phosphorus).

At 8 weeks of age, 8 pullets from each combination of Ca and AvP were placed
in individual cages within Petersime growing batteries. Each pullet was fed 86
gm on alternate days (EOD) and total excreta was collected for 48 h. This was
repeated twice. There were no significant effects of dietary Ca on P excretion.
There was a linear increase in mean total excreta P with each increase in AvP
(231 mg P, 0.2 AvP; 305 mg P, 0.3 AvP; 377 mg P, 0.4 AvP). In Experiment 2,
pullets were fed diets containing 0.15, 0.25, or 0.35% AvP with and without
supplemental phytase (PHYZYME). At 6 wk, pullets from each treatment com-
bination were placed in individual cages and fed 74 g EOD. Total excreta was
collected for 48 h and this was repeated twice. Similar to what was observed for
Experiment 1, there was a linear increase in excreta P with each increase in
dietary concentration. Phytase supplementation decreased P in the excreta by
18% in the 0.15% AvP treatment and 6. 5% in the 0.25% AvP treatment. There
were no differences in excreta P due to phytase supplementation in the 0.35%
AvP treatment. Pullets were fed the same levels of AvP with and without phytase
during the breeder phase and during each of the first four 28 d production peri-
ods, hen-day egg production in hens fed 0.15% AvP with and without phytase
was similar to that of the other diets.

Key Words: Broiler breeders, Phosphorus, Excretion

    23    Male-male competition for matings in broiler breeders.  I. Estevez*,
B. Bilcik, and M. R. Luque, University of Maryland, College Park.

In natural mating systems where male broiler breeder compete for access to
females, male mating behavior will determine the number of successful copula-
tions attained by each male and ultimately their fertility. We investigated the
effect of male-male competition on mating behavior and compared it to a non-
competitive situation. Twelve groups of three males and 12 females were housed
in mixed sex pens (Phase 1). The frequency of matings, cloacal contacts and
forced matings, and the identity of the male were extracted from videotapes
collected by cameras installed above each pen. The reproductive success of
each male during Phase 1 was determined through DNA fingerprinting. Males
with the highest (H) and the lowest (L) mating frequency were later placed into
groups of one male and four females (Phase 2), their behavior recorded and
their fertility calculated. Our results indicate that both mating status (MS) and
the MS by Phase interaction had an effect on the frequency of matings and

cloacal contacts (P<0.001). H males with higher frequency of matings and cloacal
contacts in the competitive situation (Phase 1) reduced their frequency during
Phase 2 (Tukey, P<0.01). In contrast, L males had a higher mating frequency
and cloacal contacts in Phase 2 as compared with Phase 1 (Tukey, P<0.05).
These changes resulted in no behavioral differences across H and L males in
Phase 2 (Tukey, P>0.05). Despite of the differences in mating behavior during
Phase 1 these did not result in differences in reproductive success of H and L
males (P>0.05). This may in part be explained by the tendency (p=0.06) of a
higher mating success (cloacal contacts / matings) for L males (71.09% and
58.03% for L and H males, respectively). The frequency of forced matings was
low for both H and L males, even in the competitive situation, and was not
affected by any of the factors (P>0.05). In conclusion, male competition had a
significant effect on the mating behavior and frequency of cloacal contacts of
broiler breeders, but not on their frequency of forced matings. However these
differences did not result in diferential reproductive success.

Key Words: Broiler breeders, Mating behavior, Reproductive success

    24    Effects of ad libitum feeding on sexual maturation, ovarian mor-
phology, and carcass traits in 8 strains of broiler breeder hens.  M. E.
Rustad*1, F. E. Robinson1, R. A. Renema1, M. J. Zuidhof2, and B. Fancher3,
1University of Alberta, Edmonton, AB, Canada, 2Alberta Agriculture, Food and
Rural Development, Edmonton, AB, Canada, 3Aviagen, Huntsville, Alabama.

The negative correlation between reproductive traits and growth traits causes
problems for broiler breeder producers. They are forced to use feed restriction
to control the BW of current stocks to obtain acceptable fertility and egg pro-
duction. However, this method is not consistently used effectively, and birds
may get more nutrients than is recommended for that strain. The objective of
this study was to determine the effect of over-feeding 8 genetic strains of broiler
breeder hens on age at sexual maturity, ovarian morphology, and carcass traits.

Two replicate pens per strain were reared from 0 to 17 wks. The birds were
weighed twice weekly and kept to a specific target BW via weekly feed alloca-
tions. At 17 wks, 64 birds per strain were selected based on BW and randomly
allocated to one of two groups. One group was fed either ad libitum (FF) or
were feed restricted (R) from 18 wk to sexual maturity (SM). The second group
was fed ad libitum or feed restricted from 22 wk to SM. Birds were
photostimulated at 22wks. At SM, BW, shank length, breast, liver, fatpad, ovary,
oviduct, stroma, follicle weights were measured.

Strain 1 (selected for large BW) had the largest BW (4186 g), ovary (83.8 g),
and number of large yellow follicles (LYF) (10.3) at SM. This strain is adept at
depositing protein to increase growth and utilise lipids for follicular develop-
ment. Strain 3 (pure line) had the highest percentage fatpad (3.1%), and the
lowest number of LYF (8.2). This strain reacts differently than strain 1 to excess
feed, as the extra nutrients are not converted to lipids for growth of more LYF,
but are rather stored as carcass fat. The 18 FF treatment had the largest BW

Environment and Management: Broiler Breeders
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(4218 g), percentage fatpad (3.2%), and number of LYF (10.8) at SM. The hens
fed ad libitum from 18 and 22 wk had the same liver (~96 g), and ovary (~80g)
weights at sexual maturity. The R treatments had the highest percent total breast
(~20%) at SM. There was no effect of strain or treatment on F1 weight.

Key Words: Broiler breeder, Feed restriction, Ovarian morphology

    25    Natural presence of Campylobacter spp. in the internal organs of
early, mid and late-life broiler breeder hens.  L. J. Richardson*1, N. A. Cox1,
R. J. Buhr1, J. S. Bailey1, J. L. Wilson2, D. E. Cosby1, and D. V. Bourassa2,
1Russell Research Center, USDA-ARS-PMSRU, Athens, Georgia, 2University
of Georgia, Athens.

Campylobacter spp. is known to cause acute bacterial gastroenteritis in hu-
mans. Poultry products have been implicated as a significant source of these
infections. During the early (22 weeks of age), middle (38 and 40 weeks of
age), and late (70, 72 and 74 weeks of age) stages in life, broiler breeder hens
were euthanized, de-feathered and aseptically opened to determine if
Campylobacter spp. exist naturally in the internal organs of different commer-
cial sources of hens. To reduce the possibility of cross-contamination between
samples, the thymus, spleen, and liver/gallbladder were aseptically removed,
prior to the ceca. Individual samples were placed in sterile bags, packed on ice
and transported to the laboratory for evaluation. Campylobacter spp. was de-
tected in 3/3 thymus, 1/3 spleen, and 3/3 ceca from 22 week old broiler breeder
hens. In broiler breeder hens 38 weeks old, Campylobacter spp. was found in 1/
5 spleen and 3/5 ceca. In 40 week old broiler breeder hens, Campylobacter spp.
was found in 1/5 thymus and 3/5 ceca. Campylobacter spp. was found in 4/10
thymus, 4/10 spleens, 3/10 liver/gallbladders and 6/10 ceca from 70 week old
broiler breeder hens. In 72 week old broiler breeder hens, Campylobacter spp.
was found in 1/10 thymus, 2/10 spleen, 1/10 liver/gallbladder, and 8/10 ceca.
Campylobacter spp. was also found in 2/10 thymus and 7/10 ceca in 74 week
old broiler breeder hens. From this study, it is apparent that Campylobacter
spp. can be found within the internal organs of broiler breeder hens at various
stages of their lay cycle. Determining how and when Campylobacter infects
these internal organs could provide important information in determining inter-
vention strategies for reducing Campylobacter spp. in broiler and broiler breeder
flocks and possibly preventing vertical transmission.

Key Words: Campylobacter, Broiler breeder hen, Internal organs

    26    Influence of initial BW and dietary nutrient density on BW, egg
production and nutrient utilization of fast and slow feathering broiler
breeder hens.  A. Mendoza-Reilley*1, W. Dozier2, and J. Wilson1, 1The Univer-
sity of Georgia, Athens, 2South Control Poultry Research Center, USDA-ARS,
Starkville, Mississippi.

A study was conducted to evaluate differences in egg production and nutrient
utilization between fast (FF) and slow feathering (SF) broiler breeder strains
provided diets varying in nutrient density. At 19 wk of age SF pullets were
selected from a commercial flock in three body weight (BW) ranges: high (H),
average (A) and low (L). FF birds were selected that were A in BW. Three differ-
ent diet nutrient densities based on CP and apparent metabolizable energy (AME)
were assigned across the BW groups in the SF strain. Birds received a high
nutrient density (HD; 17% CP, 3000 kcal of ME/kg), moderate nutrient density
(MD; 15. 5% CP, 2920 kcal of ME/kg) or a low nutrient density (LD; 14 % CP,
2845 kcal of ME/kg) diet. All the FF birds were fed the MD diet. Data on BW,
egg production were summarized on weekly basis during the course of the trial.
At 34 wk of age, manure samples were collected, and moisture (%), energy
(kcal/g) and protein (%) levels were analyzed.

Dietary nutrient density had little immediate influence on hen BW; however, by
26 to 32 wk of age birds receiving the HD and MD diets had higher BW than
those consuming the LD diet. Dietary nutrient density increased nitrogen in-
take, nitrogen retention and AME, but did not influence nitrogen on a relative
basis. Initial BW group (birds selected at 19 wk of age) significantly influenced
subsequent BW weight throughout the study. As expected, initial BW group
significantly impacted initiation of lay but had little long-term effect on egg
production. FF and SF strain had no influence on BW or egg production. Initial
BW of the hen affected nitrogen and energy retention and excretion. The H BW

hens retained more and excreted less nitrogen and energy than A and L initial
BW weight hens. However, this improved nutrient utilization did not result in
higher overall egg production, but did result in greater BW gains.

Key Words: Breeders, Slow and fast feathering, Nutrient utilization

    27    The sperm quality index of fresh chicken semen predicts semen
quality after storage.  P. Dumpala*, H. Parker, and C. McDaniel, Mississippi
State University, Mississippi State.

Research has shown that the Sperm Quality Index (SQI) is correlated with sperm
concentration, motility, and viability as well as fertility of fresh broiler breeder
semen. However, it is not known if the SQI of chicken semen is altered by in-
vitro storage. Therefore, the objective of this study was to determine if the SQI
from semen prior to storage is predictive of semen quality after 16 h of storage.
In this study, individual ejaculates were collected from 25 Ross males. Prior to
semen dilution, sperm concentration, viability, and SQI were determined for
every male’s neat semen sample. Each ejaculate was then diluted 1:1 with
Beltsville Poultry Semen Extender (BPSE) and maintained at 4 C on a rotary
shaker for 16 h. After semen dilution, sperm concentration, viability, and the
SQI were obtained for the following storage periods: 0, 2, 4, 6, 8, 10, 12 and 16
h. Regression over storage time was used to analyze the SQI and sperm viability
data. Pearson’s correlation coefficients were used to examine the relationship
of the SQI from fresh semen with semen quality characteristics from each stor-
age period. The SQI increased from 0 to 4 h of storage and then decreased in a
quartic fashion as storage time increased (r2=0.83). There was a linear decrease
in sperm viability as storage time increased (r2=0.87). Correlation coefficients
for the SQI from fresh semen with live sperm concentration over each storage
period ranged from r=0.47 to 0.61 (P< 0.02). There was a negative relationship
for the SQI from fresh semen with percentage of dead sperm over each storage
period yielding correlation coefficients ranging from r=-0.88 to -0. 55 (P< 0.003).
There was a strong positive relationship for the SQI from fresh semen with the
SQI over storage (r=0.84 to 0. 94, P< 0.0001). In conclusion, the SQI from
chicken semen prior to storage is predictive of semen quality after storage.

Key Words: Sperm quality index, Semen storage, Broiler breeder

    28    Effect of feed allocation program during the rearing and early pro-
duction on body weight and fertility of broiler breeder males.  H. Romero-
Sanchez*2 and J. Brake1, 1North Carolina State University, Raleigh, 2Universidad
de Antioquia, Medellin, Colombia.

Two experiments were conducted with the aim to evaluate feed allocation pro-
grams during rearing and early production on male BW and flock fertility. In
Experiment 1, 300 Ross 344 male broiler breeders were reared in 12 pens ran-
domly assigned to either a Concave or Sigmoid feed allocation program until
26 wk of age. In Experiment 2, 300 Ross 344 males were raised identically until
16 wk and then randomly assigned to three planes (Low, Medium, and High) of
feed allocation that provided a gradual increase from 85 to 110 g/day between
16 and 26 wk of age with the Low and High programs matching the final por-
tion of the two feeding programs used in Experiment 1. In both experiments,
males were photostimulated at 21 wk of age when they were moved into a
curtain-sided production facility and mated with Ross 308 females that had
been reared separately on a standard program in the blackout facility. Both
sexes received starter and grower feeds to 2 and 24 wk of age, respectively,
followed by a breeder feed. All males were weighed individually at 4, 8, 12, 16,
20, 24, 26, 28, 32, 40, 48, and 56 wk of age. Percentage fertility and hatchabil-
ity were evaluated by setting 180 eggs per pen biweekly. In Experiment 1, the
Sigmoid program provided the slower feed increment but the Sigmoid males
exhibited a heavier BW at 40 and 48 wk that was related to a significantly
better fertility. Similarly, in Experiment 2, the males on the Low feed program
exhibited a heavier BW at 40 wk and higher fertility values after 46 wk of age
(P<0.05). The data suggest that the weekly feed increments used during late
rearing, photostimulation, and the early phase of production play an important
role in subsequent BW and fertility under typical feed restriction programs. The
males that received more rapid feed increments during the same period ap-
peared to require more feed later in production in order to sustain their BW and
fertility.

Key Words: Body weight, Broiler breeder, Feed program
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    29    Effect of incubation turning angle on hatchability, embryonic mor-
tality, and malpositioned embryos.  O. Elibol2, K. E. Brannan*1, and J. Brake1,
1North Carolina State University, Raleigh, 2University of Ankara, Ankara, Tur-
key.

Commercial incubators have often been observed to exhibit turning angles that
were less than the expected 45° from vertical. Hatching eggs were collected
from two commercial flocks of Ross 344 x Ross 308 broiler breeders and incu-
bated to evaluate the effect of the turner angle on embryo development. In Ex-
periment 1, eggs from a 57-week-old flock were incubated at 35°, 40°, and 45°
turning angles (each direction from vertical) from setting to 18 d of incubation.
Eggs from a 55-week-old flock were used in Experiment 2 with the same turn-
ing angles. Early dead, middle dead, late dead, malpositions (head in small end
of egg), and hatchability of fertile eggs were determined. There was a numerical
increase in hatchability of fertile eggs with increasing turning angle in both
experiments. This was due to the statistically significant decrease in
malpositioned embryos as turning angle increased in each experiment. How-
ever, the turning angle did not have a clear relationship with stage of embryonic
mortality. Overall, turning angle did show a remarkable reduction in the inci-
dence of malpositions that could have implications in commercial hatcheries
where the angle of the incubation turner has been often overlooked and could
easily be adjusted.

Key Words: Turning angle, Incubation, Malpositions

    30    Effects of early and slow feed withdrawal times on life of flock pro-
duction in commercial broiler breeders.  R. K. Bramwell*1, C. N. Coon1, and
C. Wiernusz2, 1The University of Arkansas, Fayetteville, 2Cobb-Vantress, Inc.,
Siloam Springs, Arkansas.

The optimum rate at which broiler breeders are fed coming into production, as
they attain peak production and as they attempt to maintain production after
peak is continually evolving. A study was conducted on the University of Ar-
kansas Broiler Breeder Research Farm that compared three feed withdrawal
programs for broiler breeder hens from the onset of egg production until 58
weeks of age. At 21 weeks of age 4,080 Cobb 500 pullets were randomly di-
vided into 48 pens housing 85 hens per pen in a solid sidewall environmentally
controlled facility. Each pen also contained eight Cobb males that were fed
separate from the hens to maintain industry body weight and conformation stan-
dards. Each pen was randomly assigned to one of three treatment groups con-
sisting of 16 pens per group. All birds were provided water ad libitum and were
subjected to the same lighting and environment control programs. Early feed
withdrawal (EW), normal withdrawal (C) and slow withdrawal (SW) programs
were initiated as each group attained 5 % egg production. In the EW program
feed withdrawal began when the birds reached 70% egg production while feed
withdrawal in the C hens began immediately after peak production while being
fed a commercially prepared 460 kcal broiler breeder diet. The SW group was
fed a 444 kcal diet with peak feed attained at 50 % production and feed with-
drawal occurring in smaller increments after the group attained normal peak
feed levels. While there was no difference in the onset of egg production be-
tween the three groups, at 58 weeks of age eggs produced per hen per group
were 143.0, 144.4, and 146. 9 for the EW, C and SW treatment groups, respec-
tively. There were no consistently significant differences in BW or mortality
between the three groups. Broiler breeders fed according to the slower feed
withdrawal program on the lower energy feed produced more hatching eggs per
hen as compared to the either the normal or early feed withdrawal treatment
groups.

Key Words: Broiler breeder production, Feed withdrawal

    31    Effects of skip-a-day feeding versus everyday feeding in broiler
breeder hens after housing.  R. K. Bramwell*1, C. N. Coon1, and C. Wiernusz2,
1University of Arkansas, Fayetteville, 2Cobb-Vantress, Inc.,, Siloam Springs,
Arkansas.

Skip-a-day (SD) feeding programs are the standard in rearing broiler breeder
pullets and cockerels. However, continuing with SD feeding once the birds are
housed in the hen house is not considered a standard industry practice. A study
was conducted on the University of Arkansas Broiler Breeder Research Farm

that compared every day versus a 5-2 SD feeding program for pullets from 21
weeks of age until the onset of egg production. Four thousand and eighty Cobb
500 pullets were randomly divided into 48 pens housing 85 hens per pen in a
solid sidewall environmentally controlled facility. Each pen contained eight Cobb
males which were fed separate from the hens to maintain industry body weight
and conformation standards. At housing 24 pens were fed on a 5-2 feeding
schedule with the remaining pens fed daily. Feed allotments for all birds were
determined based upon the initial pullet weight obtained at housing and total
feed consumed was the same for each group. Those pens assigned to the SD
feed program remained on this program from housing until the group reached 5
% production and then they were fed on an every-day feed program similar to
the control group. Each group was then fed into production with feed allot-
ments changing in accordance with changes in egg production. All birds were
provided water ad libitum and were subjected to the same lighting and environ-
ment control programs. The breeders were then managed for the commercial
production of hatching eggs to 60 weeks of age. Hens on a SD feed reached 5 %
production five days later and attained peak production eight days later than
those fed daily. However, peak production attained was similar and at 60 weeks
of age those fed SD had laid an average of 145. 5 eggs per hen while the daily
fed birds had laid 144.1 eggs per hen. There were no significant differences in
bird weight or hen mortality between the SD and control fed groups. In sum-
mary, while birds subjected to a SD feed program came into production slower
and reached their apex in egg production later, they produced more overall eggs
per hen by the conclusion of the study at 60 weeks of age.

Key Words: Broiler breeders, Skip-a-day feeding

    32    Effect of temperature during incubation on broiler chick develop-
ment and growth.  N. Leksrisompong*, P. W. Plumstead, H. Romero-Sanchez,
and J. Brake, North Carolina State University, Raleigh.

Two experiments were conducted to study the effects of incubation temperature
on embryological development and early broiler performance. Ross 344 x Ross
308 broiler hatching eggs were set in two identical incubators. During the first
14 d of incubation temperature air temperature was maintained between 37. 5
and 37. 7 C following which one incubator was assigned to the HIGH (39.4-
40.6 C) and one incubator to the NORMAL (37. 5-38.3 C) incubation tempera-
ture treatments. Relative humidity was maintained at 53%. Egg temperatures
were monitored with a Braun Thermoscan thermometer. At 19 d eggs were trans-
ferred to hatcher baskets and returned to the same machines. Machines and
treatments were reversed between the two experiments. In Experiment1, all chicks
were sexed and randomly allocated to two brooding temperature regimes of 26.
7-28. 9 C (COOL) and 37.2-36. 7 C (HOT). In Experiment 2, a sample of
chicks was necropsied at hatching to study organ development. The remaining
chicks were sexed and allocated to pens in a single brooding temperature condi-
tion. BW, feed consumption, and livability were determined at 7, 14, and 21 d
in Experiment 1 and at 7, 12, 21, 28, and 35 d of age in Experiment 2. Feed
consumption for the 0-7, 7-14, and 14-21 d periods were significantly decreased
by increased incubation temperature but increased by higher brooding tem-
perature during the first 7 d period but decreased during the subsequent 7-14
and 14-21 d periods in Experiment 1. Feed consumption for the 0-21, 0-28, 14-
21, 21-28, and 28-35 d periods of Experiment 2 were decreased by increased
incubation temperature. In Experiment 1, HIGH incubation decreased BW at 0,
7, 14, and 21 d. In Experiment 2, HIGH incubation decreased relative weight of
the heart at 0 d and decreased BW at 0, 14, 21, 28, and 35 d. Elevated incuba-
tion temperature appeared to negatively affect embryo development and broiler
performance up to 35 d of age.

Key Words: Incubation, Brooding, Temperature

    33    Effects of storage time and position with or without turning fol-
lowed by two turning frequencies during incubation on hatchability of
broiler hatching eggs.  J. Brake*1 and O. Elibol2, 1North Carolina State Uni-
versity, Raleigh, 2University of Ankara, Ankara, Turkey.

Hatching eggs from two old (64 (Experiment 1) and 58 wk (Experiment 2))
broiler breeder flocks were stored for 3 or 14 d at 18 C and 75% RH while being
held either large end up (LEU) or small end up (SEU) and being turned either 0
or 4 times daily. These eggs were then turned either 24 or 96 times per day
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during subsequent incubation in two experiments. Treatment groups had four
replicate incubation trays of 150 eggs each. As expected, hatchability of fertile
eggs declined with length of egg storage in both experiments (P<0.01). This
was due to increases in both percentage early and late dead embryos in both
experiments. Hatchability of fertile eggs was increased by SEU storage and
turning during storage in Experiment 1, and by turning 96 times daily during
incubation in Experiment 2. There was a consistent turning during storage x
storage position interaction for hatchability of fertile eggs that demonstrated
that turning during storage benefited only eggs stored LEU. Other interactions
suggested that turning during storage and storage in the SEU position worked
best with long-stored eggs. Furthermore, the data suggested that storage in the
SEU position or turning during storage were equally effective in ameliorating
the adverse effects of storage for 14 days.

Key Words: Turning, Egg storage, Egg position

    34    Egg weight, fertility, and hatchability of broiler breeders as influ-
enced by time of oviposition and breeder flock age.  A. H. Zakaria2, P. W.
Plumstead*1, H. Romero-Sanchez1, N. Leksrisompong1, J. Osborne3, and J.
Brake1, 1North Carolina State University, Raleigh, 2Damascus University, Dam-
ascus, Syria, 3North Carolina State University, Raleigh.

Time of oviposition has been reported to affect the fertility of eggs produced by
caged and artificially-inseminated broiler breeders but this was not found with
naturally-mated broiler breeders housed in conventional, partial slat houses. To
clarify the situation, two experiments were conducted to investigate egg weight,
fertility, and fertile hatchability in relation to time of oviposition of young (34
wk) and old (59 wk) broiler breeder flocks. In Experiment 1, eggs were col-
lected from young and old flocks for two days at hourly intervals from 0700 hr
to 1900 hr. Most eggs for the young flock were laid in a three-hour window
from 0800 to 1000 hr while the old flock had a broader, less defined peak of egg
production from 0900 to 1400 hr. Egg weight of early laid eggs was signifi-
cantly greater than that of late laid eggs at both flock ages. In Experiment 2,
eggs were further categorized as early laid first-in-sequence (C1) eggs (0700-
0800 hr), mid-sequence (Cs) eggs (0900-1200 hr), and late laid terminal-in-
sequence (Ct) eggs (1300-1700). These eggs were incubated to determine fer-
tility and fertile hatchability relative to oviposition time and flock age. Fertility
declined with flock age but was not affected by time of oviposition nor were
there differences in fertile hatchability relative to time of oviposition (sequence
position) or flock age. These results showed that while the distribution of ovi-

position time changed with flock age, the important production variables of
fertility and fertile hatchability were not affected by the egg sequence position
in either young or old naturally-mated broiler breeders.

Key Words: Broiler breeders, Egg sequence, Oviposition time

    35    Effect of full feeding broiler breeder pullets until 1 or 3 wk of age
on frame size, fatness and fleshing at 4, 8, 12, and 16 wk of age.  R. Renema*1,
A. Pishnamazi1, F. Robinson1, and M. Zuidhof2, 1University of Alberta,
Edmonton, AB, Canada, 2Alberta Agriculture, Food and Rural Development,
Edmonton, AB, Canada.

This study examined the effects of smoothing the transition to feed restriction
by feed restricting from 1 wk of age. This may improve pullet welfare by reduc-
ing the degree of change in feed allocation. A total of 720 Ross 308 pullets were
placed at day of hatch (8 pens). Chicks were provided ad libitum access to feed
for 1 (1WK) or 3 wk (3WK) of age, after which a 5:2 feed restriction program
was initiated. BW was recorded twice/wk to allow the growth profiles to be
gradually converged (target of 8-10 wk of age). Individual BW was recorded at
2 wk intervals for calculation of BW uniformity. At 4, 8, 12, and 16 wk, exter-
nal carcass and fleshing scores were recorded for all birds, and 14 birds/pens
were dissected for assessment of muscle mass, fatness, and reproductive devel-
opment .

By 3 wk of age, the daily gain of the 3WK pullets was double that of the 1WK
pullets. Whereas the sudden drop in allocation to 3WK birds improved feed
efficiency, these birds had more fleshing at 4 wk of age. The 3WK birds weighed
30% more, had a larger shank and keel length, and carried a higher proportion
of breast muscle (12.6% compared to 11. 5%) than the 1WK birds. By 8 wk of
age, the 3WK birds still weighed 100 g more than 1WK birds (P=0.006) and
carried a higher proportion of breast muscle. The BW profiles met at 10 wk of
age, resulting in carcass measures being similar at 12 wk of age, although the
3WK birds still had a wider chest (P=0.048). The BW uniformity of the 1WK
birds was better than that of the 3WK birds from 14 wk of age (CV of 13.0%
compared to 16. 7%). At 16 wk of age, the 3WK birds were slightly fatter than
the 1WK birds (P=0.046), while the frame size of 1WK birds was increasing
more quickly than in 3 wk birds (P<0.0001). Changing the starting age of feed
restriction altered growth and conformation traits to 8 wk of age, after which
the conformation of birds became similar.

Key Words: Broiler breeder, Feed restriction, Fleshing
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    36    Expression of reovirus sigma C protein in Arabidopsis thaliana.  H.
Wu*1, Y. Williams1, K. Gunn1, R. Locy2, N. Singh2, and J. Giambrone2, 1Ala-
bama State University, Montgomery, 2Auburn University, Auburn, Alabama.

The sigma C protein is the major host-protective immunogen of avian reovirus
(ARV). Transgenic lines of Arabidopsis thaliana, expressing recombinant sigma
C, were developed. The S1 gene, which encodes the sigma C protein, from the
S1133 reovirus strain was isolated,, amplified by RT-PCR, and introduced into
a plant expression vector. This vector, (pE1857), has a strong promoter for plant
expression. A construct, with the Bar gene cassette for bialaphos selection in
plants (rpE-S1), was introduced into Agrobacterium tumefaciens by
electroporation. Agrobacterium, containing the rpE-S1 construct, was used to
transform A. thaliana, and transgenic plants were selected using bialaphos. The
sigma C transgene was confirmed by PCR analysis and its expression con-
firmed by a real-time quantitative RT-PCR. Western blot analysis, using chicken
anti-ARV sera, confirmed the expression of Sigma C protein in the plants. Six
transgenic lines, with high expression of sigma C protein, were selected with
real-time quantitative PCR. The immunogenic and immunoprotective potential
of the plant- derived recombinant sigma C protein will be tested in future oral
feeding and live ARV challenge experiments in chickens

    37    Characterizing Rous sarcoma growth for major histocompatibility
(B) complex haplotype B61.  R L. Taylor, Jr. *1, W. E. Briles2, and J. E. Fulton3,
1University of New Hampshire, Durham, 2Northern Illinois University, DeKalb,
3Hy-Line International, Dallas Center, IA.

The major histocompatibility (B) complex has a crucial role in Rous sarcoma
virus (RSV) tumor outcome. The immune response to RSV tumors was tested
in chickens segregating for haplotype B61 which occurs in a commercial line. A
single B8B61 sire mated to B2B5 dams (50% Line 6.15-5) produced B2B61,
B5B61, B2B8, and B5B8 progeny. Genotypes bearing B61 were studied further.
The first mating consisted of one B2B61 male bred to five B2B61 dams. A
second mating used the same procedure for B5B61 parents. Six-week-old chicks
from each mating were challenged with 20 pock forming units (pfu) of sub-
group A RSV. Tumors were scored for size six times over a ten week period
post-inoculation. Tumor size scores were used to assign each bird a tumor pro-
file index (TPI). The TPI criteria were 1 = complete regression by 28 days, or
earlier; 2 = complete regression by 42 or 56 days; 3 = complete regression by 70
days, or a decreasing slope, or complete regression by 56 days followed by
recurrence; 4 = general upward trend, or plateau or slight regression after 56
days; and 5 = terminal tumor prior to 70 days. Mean tumor sizes and rank
transformed TPI values were evaluated using a repeated measures design and
ANOVA, respectively. Hatch, sex, dam, and B genotype were the main effects.
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Significant means were separated with Fisher’s Protected LSD at P < 0.05.
B2B61 and B2B2 genotypes had significantly lower TPI than did B61B61 chick-
ens. Among B5 and B61 segregants, heterozygous B5B61 chickens had TPI
significantly lower than either B61B61 or B5B5 chickens. Haplotype B61 is a
relative progressor to RSV subgroup A tumors. However, B61 combined with
the progressive B5 haplotype produces complementation between alleles (het-
erosis), resulting in lower tumor scores.

Key Words: B complex, Oncogene, Tumor

    38    Controlled replication of chicken anemia virus: Implications for
commercial breeders.  M. Miller and K. Schat*, Cornell University, Ithaca,
NY.

Chicken anemia virus (CAV) can cause subclinical infection with severe im-
munosuppression and an absence of pathogen-specific cytotoxic T lymphocytes
when infection occurs after 3 weeks of age. We had previously shown that CAV
may remain present in gonadal tissues of SPF birds independently of their anti-
body status suggesting that CAV can become latent. Using two different ap-
proaches, we investigated the potential mechanisms that may regulate transcrip-
tional control of CAV. We demonstrated that transcription from the CAV pro-
moter can be upregulated by some hormone receptors, including the estrogen
receptor in the presence of estrogen. In addition, repressive factors can
downregulate transcriptional expression from the CAV promoter. One of these
factors is the orphan nuclear receptor COUP-TF. In addition, we identified a
regulatory element at the transcription start point of CAV, which may be impor-
tant for the control of expression. This E box-like element binds δEF1, a pro-
tein, which has been linked to transcriptional control during embryonal devel-
opment and in some organs including lymphocytes. Based on these results, it is
likely that viral reactivation, and thus replication, depends on the balance be-
tween activators, e. g., estrogen-activated hormone receptors, and repressors, e.
g., COUP-TF and δEF1. These findings are highly relevant for the understand-
ing of the pathogenesis of CAV infection in SPF and commercial flocks. CAV
infection remains highly problematic for the SPF industry and seroconversion
has been reported in these flocks. We suggest that these outbreaks are the con-
sequence of reactivation of latent virus. Similarly, virus may be transmitted
from commercial, serologically positive breeders to their offspring when the
balance between repressors and activators is altered. This may lead to the pres-
ence of CAV in the offspring. In addition, it offers an explanation for the high
doses of virus needed to establish infection after challenge with CAV in com-
mercial flocks. Under the conditions of intensive virus challenge the repressors,
especially δEF1, may not be able to control transcription.

Key Words: Chicken anemia virus, Transcription, Hormone receptors

    39    Gut humoral immune response and resistance to salmonella chal-
lenge of progeny from breeders vaccinated with killed antigen.  A. Rolon1,
J. S. Bailey*2, P. S. Holt3, C. Hofacre1, and J. L. Wilson1, 1The University of
Georgia, Athens, 2USDA Poultry Microbiological Safety Research Unit, Ath-
ens, GA, 3USDA Russell Research Center, Athens, GA.

Salmonella vaccination programs using killed bacterins in breeders and live
auxotrophic-strain vaccines early in the life of their progeny have gained popu-
larity in today′s poultry industry. In this study we evaluated the gut humoral
immune response to a live auxotroph vaccine used on hatchlings with and with-
out maternal antibody, and related this response to challenge with a blend of
two antibiotic-resistant Salmonella marker strains. Forty week-old ISA Brown
breeders from a Salmonella-free flock were vaccinated twice at a three week
interval with commercially-prepared autogenous trivalent bacterin, serogroups
B, C and D1, or a serovar Enteritidis bacterin. Half of the progeny were given a
live auxotroph mutant vaccine (LiveST), by coarse spray on arrival to the brood-
ing premises. On days 3, 13 and 34 of age, gut lavage samples were taken, and
ELISAS for IgA and IgG measured. On the same days, another group of birds
was challenged with a blend of antibiotic-resistant serovars Enteritidis and
Typhimurium strains. Cecal and composite heart-liver-spleen samples obtained
7 days post-challenge were cultured and colonies enumerated. Maternal IgG
observed up to 13 days of age had no effect on subsequent LiveST-stimulated Ig

production. No protective effect of maternal Ig was demonstrable, except when
combined with LiveST given to the progeny. Killed vaccines to the breeders
combined with a live vaccine to the progeny resulted in reduced invasiveness
after challenge, as shown by a reduction in Liver-Heart-Spleen Salmonella
counts. One dose of LiveST enhanced gut IgG up to 34 days when measured on
STLPS, but only to 13 days when measured on SELPS, with titers decreasing
with time. Increased IgA was observed only at 13 days. The LiveST vaccine
decreased cecal and liver-heart-spleen composite counts at 3 and 13 but not 34
day challenges, indicating that a second dose might be necessary for prolonged
protection. Results lead us to hypothesize that protection might be a combined
effect of stimulus of cell-mediated gut immunity, and a competitive exclusion
effect of the LiveST.

Key Words: Salmonella, Vaccines, Immunity

    40    Expression of innate immune functions in developing broiler gut
associated lymphoid tissue in the immediate pre and posthatch period.  E.
Bar-Shira* and A. Friedman, The Hebrew University of Jerusalem, Rehovot,
Israel.

In chicks, gut associated lymphoid tissue (GALT) serves as a major site for
generation and induction of immune responses. Previous studies from our labo-
ratory showed that the development of GALT is concomitant with the stuctural
and functional development of intestinal tissue, and that its full immune matu-
ration is obtained by the end of the second week posthatch, as demonstrated by
cytokine gene expression and antibody production. As adaptive immunity ap-
pears to mature towards the second week of life, the question of immune pro-
tection during the first week of life was raised. We hypothesized that in addition
to protection provided by maternal antibodies, innate immune functions of the
enteric immune system provide immediate solution to enteric challenges. To
test the protective potential of the innate enteric immune system immediately
posthatch, we studied expression of functional genes representing different ac-
tivities of innate immune cells. Expression of IL1β, IL8 and K203 was basal at
hatch and increased rapidly thereafter so that at day 2 posthatch levels were
similar to those observed at day 7. The rapid increase in expression of these
genes is concomitant with the exposure to environmental antigens and demon-
strates the capability of the enteric immune system to respond rapidly to in-
flammatory stimuli of external origin. However the expression of Gallinacin 1
and 2 (β-defensins secreted by heterophils) decreased after hatch and began to
increase again only towards the end of the second week of life. To verify high β-
defensin expression at hatch, we studied their expression in prehatched chicks.
We found that expression of both β-defensins increased towards hatch thus
suggesting a unique mechanism by which the intestine might be preconditioned
for the posthatch encounter with external antigens. In conclusion two types of
protective mechanisms were found to be conferred by innate immune cells dur-
ing the first week of life: protection of the intestine prior to hatch reinforced by
an immediate response to inflammatory signals encountered posthatch.

Key Words: Innate, Immune response, Broiler chicks

    41    Temporal expression of immunoglobulin transporter genes in broiler
gut epithelial barriers during the immediate pre- and post-hatch period.  I.
Bromberger* and A. Friedman, The Hebrew University of Jerusalem, Rehovot,
Israel.

Two types of receptors mediating Ig transfer across epithelial barriers have been
previously described in mammals. The polymeric immunoglobulin receptor
(pIgR) participates in transporting polymeric IgA (pIgA) and IgM, while the
MHC class I-related Fc receptor (FcRn) participates in IgG transport. Receptor
mediated transport of antibodies through epithelial tissue has yet to be described
in poultry. Recent studies have demonstrated receptors for Ig transport in chicks:
The Gallus gallus polymeric Ig receptor (GG-pIgR) that binds pIgA, and the
chicken Yolk Sac IgY Receptor (FcRY) that binds IgY. As contents of the yolk
sac are absorbed from the gut as well as from the yolk sac membrane, we hy-
pothesized that the FcRY gene is expressed in epithelial cells of the intestinal
lining. In contrast to IgY, most IgA found in hatchlings is not of maternal origin.
Thus while the FcRY gene is expected to be fully expressed at hatch, pIgR gene
expression is expected to be minimal at hatch and to increase with age. To
investigate these hypotheses we determined FcRY and pIgR gene expression in
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intestine, liver and cloacal bursa tissue slices sampled from pre and post hatched
chicks. As expected, we found constant levels of FcRY gene expression in the
intestine and liver during the immediate pre and post hatch period. Interest-
ingly, we also detected significant FcRY gene expression in bursal tissue. The
expression of pIgR gene was low in the tested tissues during late embryonic
development, but increased significantly during the first few days post hatch.
The increase was found to correlate with increasing IgA levels in bile, intestinal
washings and bursal secretions. These findings are the first to demonstrate ex-
pression of Ig transporters in the chicken gut. Furthermore, they indicate an
excretory function for the cloacal bursa that has been previously described to
function as an active site of antibody production. The differential temporal ex-
pression of both transporters indicate that epithelial barriers in the gut are coor-
dinated with the development of the immune system in terms of antibody avail-
ability.

Key Words: GALT, Ig receptors, Transport

    42    Optimization of an invasion assay for Eimeria tenella sporozoites.
D. Abi-Ghanem*, K. Ameiss, D. J. Caldwell, and L. R. Berghman, Texas A&M
University, College Station.

Coccidiosis, an economically important and problematic poultry disease, is
caused by Eimeria parasites. These invade and multiply in the avian intestinal
tract, causing tissue damage that results in blood loss, dehydration, malabsorp-
tion, and increased susceptibility to other diseases. Many of the events involved
in the invasion of intestinal cells by coccidial parasites have not been com-
pletely elucidated. Characterization of the invasion processes and visualization
of the dynamic host-parasite interactions have proved to be daunting tasks.
Cells used for invasion studies have so far included primary avian kidney cells
and the Marbin-Darby bovine kidney cell line. We are in the process of optimiz-
ing a new, more realistic in vitro invasion assay that uses primary chicken
enterocytes, the natural target cells of Eimeria. Enterocytes were isolated from
a mid-intestine section of a 4-week old broiler chicken. Chicken fibronectin
was used to anchor the cells to the bottom of a cell culture flask. Eimeria tenella
oocysts (8×106) were broken with glass beads, and sporozoites were excysted
by incubation of the sporocysts in excysting solution at 41 C for 1 hour. Sporo-
zoites were purified on a Percoll gradient and resuspended in DMEM contain-
ing chicken serum. A total of 1×107 sporozoites/ml were labeled with PKH67, a
green fluorescent cell linker dye incorporated into lipid regions of the cell mem-
brane. Stained sporozoites were shown to remain viable for several hours and
fluorescence is claimed to be stable for 2 weeks at 4 C. Further optimization of
various assay parameters is underway. Labeled sporozoites will be added to
cultured chicken enterocytes for 1, 3, or 5 hours. At each time point, extracellu-
lar sporozoites will be washed off, cells will be observed and fluorescence will
be used to monitor invasiveness. In addition to reflecting a more real-life situa-
tion, the invasion assay we propose will do away with the need for immunohis-
tochemical detection, and hence is expected to be much faster than the cur-
rently used assays.

Key Words: Coccidiosis, Chicken enterocytes, Invasion assay

    43    Prolactin receptor gene expression in chicken immune tissues dur-
ing embryogenesis and post-hatch period.  Z. Kang* and G. Bedecarrats,
University of Guelph, Guelph, ON, Canada.

Prolactin (PRL) is a neuroendocrine pituitary hormone with multiple homeo-
static roles among vertebrates. In mammals, PRL is important to maintain
immuno-competence and regulate lymphocyte function. In avian species, PRL
receptor (PRLR) is present in many different tissues, and PRL has mainly been
studied for its involvement during the expression of incubation behavior. Al-
though PRL can also modulate the avian immune system, its mechanisms of
action still remain to be clarified. The objective of our study was to determine if
PRLR gene is expressed in chicken immune tissues during embryonic develop-
ment and in post-hatch chicks. Furthermore, PRLR mRNA tissue distribution
was analyzed by in situ hybridization. Spleen and bursa of Fabricius were col-
lected from chicken embryos at day 8, 10, 12, 14, 16, 18, 19, 20 and 21, and
from chicks at 1, 7 and 14 days of age. Thymus could not be isolated in em-
bryos before day 12 but were collected for all subsequent development stages.
Messenger RNA was extracted, and PRLR gene expression was detected by RT-

PCR. Tissue samples were also collected to generate frozen sections used for in
situ hybridization studies. It was found that PRLR is expressed in all immune
tissues examined from embryonic day 8 to post-hatch day 14. Morphometric
analyses of lymphoid tissues by in situ hybridization confirmed the presence of
PRLR mRNA in splenic pulp, around forming follicles in the bursa, and around
lobules in the thymus. The observed pattern was consistent with a specific PRLR
gene expression in lymphocytes and lymphocyte precursors. In conclusion, our
results indicate that in the chicken, PRLR is expressed early during the devel-
opment of lymphoid cells and tissues, and PRL may act on the maturation and
differentiation of lymphocytes.

Key Words: Prolactin, Immune tissues, Chicken

    44    Somatostatin receptor subtype 2 is expressed in the chicken thymus
and in a chicken T-cell line.  X. Zhang* and L. Berghman, Texas A&M Uni-
versity, College Station.

Somatostatin is a neuro-peptide produced in various organs, including the hy-
pothalamus and the pancreas, with multiple and complex biological roles in-
cluding immune-regulatory functions, both in the primary and peripheral lym-
phoid organs. We have previously reported that somatostatin is expressed lo-
cally in some neuro-endocrine cells in chicken thymus. To examine whether the
somatostatin receptor is also expressed in thymus, total RNA from chicken thy-
mus was extracted and RT-PCR was performed, based on the sequence of chicken
somatostatin receptor subtype 2 (gi:50757970). The results clearly showed that
somatostatin receptor 2 is indeed expressed in chicken thymus, suggesting that
somatostatin may exert its immune regulatory function in a paracrine way. To
further study whether chicken T lymphocytes, which differentiate and mature
in the thymus, produce any somatostatin receptors, a virally transformed chicken
T-cell line (ConA-C1-VICK) was investigated. RT-PCR results indicated that
mRNA transcripts of somatostatin receptor subtype 2 do exist in mature chicken
T-cells. This study, combined with our previous data, supports the notion that
locally expressed somatostatin has physiological effects on thymocyte prolif-
eration and maturation, through a paracrine mechanism. A molecular level screen-
ing of putative biological effects of somatostatin on chicken T-cells in vitro is
now underway. Genes of interest include those involved in cytokine induction,
apoptosis, as well as transcription factors.

Key Words: T cell, Somatostatin, Thymus

    45    Is variation among broilers in their pulmonary hypertensive re-
sponsiveness to lipopolysaccharide (LPS) attributable to innate variation
in nitric oxide (NO) production by mononuclear cells?  O. T. Bowen*, R. F.
Wideman, and G. F. Erf, University of Arkansas, Fayetteville.

Variability among broilers in their pulmonary hypertensive (PH) responsive-
ness to LPS apparently reflects innate variation in the types or proportions of
vasodilators and vasoconstrictors released by leukocytes. Accordingly, experi-
ments were designed to determine whether an inverse relationship exists be-
tween the PH responsiveness to LPS in vivo and the quantities of NO (a potent
pulmonary vasodilator) produced by mononuclear cells in vitro. Blood samples
were collected from male broilers that then were anesthetized and injected i. v.
with LPS to assess the magnitude of their PH response. Within 40 min after the
peak PH response to LPS began to subside, the nitric oxide synthase (NOS)
inhibitor L-NAME was injected, revealing a strong modulating influence of
NO. Mononuclear cells separated from each blood sample were cultured at two
million cells/well, stimulated with LPS, and the 24 h in vitro production of NO
was measured by nitrite assay. The in vitro production of NO was partially
inhibited by L-NAME and fully inhibited by aminoguanidine, a specific in-
hibitor of inducible NOS (iNOS). The leukocytes also were evaluated by flow
cytometry after pre-treatment with 4-amino-5-methylamino-2,7-
difluorofluorescein diacetate (DAF-FM), a compound that enters cells and fluo-
resces in the presence of NO. Flow cytometry demonstrated that approximately
10% of LPS-stimulated mononuclear cells produce NO (presumably monocytes).
There was no correlation between the peak PH response to LPS in vivo and the
quantity of NO produced by LPS-stimulated cultured mononuclear cells in vitro.
These observations suggest that most of the modulatory NO generated in vivo
during the PH response to LPS likely is produced by NOS in the vascular endot-
helium rather than by iNOS in mononuclear cells.

Key Words: Mononuclear leukocytes, Nitric oxide production, Pulmonary hy-
pertensive response to LPS
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    46    Effect of broiler strain and sex on macrophage inflammatory re-
sponses in cell culture.  M. Torres* and E. Koutsos, California Polytechnic
State University, San Luis Obispo.

HD11 cells are an important avian macrophage-like cell line, which are often
used to examine macrophage responses in cell culture. These experiments ex-
amined HD11 inflammatory immune responses when cultured with plasma from
males and females of different broiler strains. First, we determined that confluent
HD11 cells incubated with ≥ 111 pg LPS/ml media had increased nitric oxide
(NO) production at 24 and 48 h post-LPS (P<0.01 for each). Next, we exam-
ined inflammatory responses of confluent HD11 cells incubated with 5% plasma
from 15 d old chicks (3 strains- fast feathering-Ross x Ross (RR), Ross x Cobb
(RC), Cobb x Cobb (CC); all males). At 24 h post-LPS, NO was increased in all
strains (P<0.01), however HD11 cells plated with plasma from CC males pro-
duced more NO (P<0.05) than HD11 cells plated with plasma from RC and RR
males. Additionally, when females vs. males were compared (RC, CC only) all
sexes and strains responded to LPS (P<0.01). A sex x strain interaction (P=0.01)
demonstrates that within the CC strain, males produced more NO than females
(P<0.05), but within the RC strain there was no difference between sexes
(P>0.05). At 48 h post-LPS, NO production/cell was greater in RR compared to
CC and RC (males only; P<0.05), due to a significant decrease in cell numbers
for RR plasma only (P<0.05). HD11 cells plated with female plasma main-
tained greater cell numbers than did those plated with male plasma (RC and CC
only; P<0.05). A trend for an effect of sex was also evident at 48 h post-LPS;
cells plated with male plasma had increased NO/cell as compared to cells plated
with female plasma (P=0.052). These data demonstrate that there are differ-
ences in HD11 inflammatory responses when cultured with plasma from broil-
ers of different strains and sex. Further studies are needed to examine whether
these sex and strain differences affect macrophage inflammatory immune re-
sponse in vivo as well.

Key Words: Nitric oxide, HD11, Macrophage

    47    When do natural antibodies become unnatural? Observations from
WUR selected lines.  P. Cotter*, A. Lammers, and H. Parmentier, Wageningen
University, Wageningen, The Netherlands.

Natural antibodies (Nab) are those that arise spontaneously in non-immunized
animals, are mostly of the IgM class, and occur in low titers. Chickens possess
a repertoire reactive with erythrocytes from several mammalian species. Anti-
bodies to the alpha-Gal epitope (anti-Gal) are expressed on rabbit and pig cells,
as well as by viruses and bacteria. They are unusual Nab’s because they are
found in high titer and likely composed of IgG as well as IgM. Anti-Gal titers
were temporarily affected by selection for acquired SRBC response in WUR
experimental lines H, C, and L (Cotter, et al. Poultry Sci. 84: 220-225, 2005).
This suggests that Nab’s and acquired antibody are regulated by a common
pathway.

The source of anti-Gal in chickens is unknown but gut microbes expressing the
alpha-Gal epitope may provide a developmental stimulus. Support for this ori-
gin is derived from carbohydrate inhibition studies. The disaccharides, galac-
tose and melibiose, lowered rabbit cell anti-Gal agglutination in lines H, C and
L. Day 0 (pre SRBC immunization) plasma agglutination scores were reduced
approximately 30% by galactose and 35% by melibiose. Day 5 galactose inhi-
bition was 5 and 10% in Lines H and C but 37% in L. Post-SRBC immuniza-
tion (day 5) agglutination was inhibited by melibiose in each line approximately
73%. These observations suggest that changes in anti-Gal specificity and avid-
ity result from SRBC immunization.

Cellobiose enhanced anti-Gal titers in line L and it seemed to affect the ability
of L plasma to agglutinate SRBC as well. The quality of agglutination of SRBC’s
that do not express the alpha-Gal epitope, in Line L is currently quite low as a
result of downward selection. Including cellobiose in the diluent had an agglu-
tination enhancing effect that was non-linear and appeared to be maximal at
0.25%.

Collectively these observations support the idea of physiologic linkage between
innate and acquired antibody and further document the utility of the WUR ex-
perimental lines in the investigation of avian immunity.

Key Words: Natural antibody, Anti-Gal, Carbohydrate inhibition

    48    Similarities between chicken and turkey leukocyte surface mark-
ers.  M. Koci*1, R. Ali1, and G. Huang2, 1North Carolina State University, Ra-
leigh, 2Southern Biotechnology Associates Inc, Birmingham, AL.

The promotion and maintenance of poultry health is essential to their overall
performance. Understanding how various cells of the host immune system co-
ordinate and respond to disease is central to our ability to design effective thera-
pies and vaccine strategies. In recent years, we have seen a dramatic increase in
reagents specific for the chicken immune system due to the rapidly expanding
worldwide consumption of chicken and the completion of the chicken genome
project. While our understanding of the chicken immune system has increased,
our understanding of other poultry species has not kept pace. The current study
examined the extent to which monoclonal antibodies (mAbs) specific for chicken
surface markers would cross-react with their homologues in turkeys. We exam-
ined the ability of 16 chicken specific mAbs to bind peripheral blood leuko-
cytes (PBLs) from two different commercial turkey lines. The cross-reactivity
of the mAbs was first examined by flow cytometry. The percentage of PBLs and
the intensity of staining of the two turkey lines was compared to that of chick-
ens. Flow cytometry was used an initial screen for the specific binding of chicken
mABs to turkey PBLs. From this study, 9 mAbs were identified that appear to
cross-react with turkey cells, and an additional 3 were identified as potentially
cross-reactive. To confirm these results, immunoprecipitation assays were per-
formed. Cell surface proteins from both chickens and the two turkey lines were
labeled with biotin, precipitated using the above mAbs, and detected by west-
ern blot analysis using HRP labeled avidin. The number and size of proteins
precipitated from chicken cells was compared with those identified from turkey
cells as additional evidence that these mAbs specifically recognized the same
antigen on both chicken and turkey cells. The results from these experiments
expand the reagent base for immunological studies involving turkeys. In addi-
tion, these results suggest differences in conservation of leukocyte markers be-
tween chickens and turkeys and amongst different lines of turkeys. Further studies
are required to understand the implications of these potential polymorphisms.
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    49    Cell-mediated immunity in chickens: Time-course study on lympho-
cyte infiltration profiles during the wattle response in Ag-sensitized chick-
ens.  I. R. Ramachandran and G. F. Erf*, University of Arkansas, Fayetteville.

T cell-dependent cell-mediated immune (CMI) responses have been shown to
exist in chickens. As in mammals, the skin in chickens can be used to test CMI
responses by injecting the recall antigen into the wattle, wing web or toe web
and measuring the resulting swelling. In this study, a temporal approach was
used to examine qualitative and quantitative aspects of lymphocyte infiltration
during a delayed wattle swelling response (DWSR). Hens were sensitized with
Mycobacterium butyricum (20 mg in 1 mL, i. m. ). Three weeks post-antigen
injection, the left wattle was injected with 4 mg M. butyricum in 0.1 mL and the
right wattle with 0.1 mL of vehicle (PBS). Wattle swelling measurements were
conducted and wattles collected from euthanized hens at 4 h-, 24 h-, 48 h- or 72
h-post-wattle injection. To identify subsets of lymphocytes in wattle tissues,
frozen sections were immunohistochemically stained using an indirect enzyme
staining method. Detection antibodies included monoclonal mouse anti-chicken
CD4, CD8, TCR1, TCR2, TCR3, and Bu-1. Percent positive staining area was
determined using Image-Pro software. In antigen-injected wattles, significant
DWSR was observed at each time point, whereas minimal swelling was ob-
served in PBS-injected wattles. In DWSR+ wattles, lymphocyte infiltration was
observed by 24 h. Lymphocytes were primarily located in perivascular areas,
forming loose and nodular aggregates. Within a lymphoid aggregate, T cells
predominated. B cells tended to be located in the periphery of the aggregates.
At 24 h, CD4+ cells predominated in the lymphoid infiltrate and stayed at the
same level for the remaining time points. Infiltration of CD8+ cells increased
from 24 to 72 h, surpassing the levels of CD4+ cells by 72 h. The quantitative
and qualitative changes in lymphocyte populations infiltrating the wattle dur-
ing a DWSR are consistent with antigen-specific CMI responses in mammals.

Key Words: Cell-mediated immunity, Lymphocytes, Chicken
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    50    Migratory ability of the somatic nuclear transferred gonadal germ
cells (nt-GGCs) in domestic chicken.  T. Minematsu, A. Tajima*, and Y. Kanai,
University of Tsukuba, Tsukuba, Ibaraki, Japan.

The migratory ability of the somatic nuclear transferred gonadal germ cells (nt-
GGCs) was investigated in domestic chicken.

Experiment 1

The gonadal germ cells (GGCs) were collected from the gonads of seven-day-
old chick embryos and the nucleus was inactivated by exposing to ultraviolet
(UV). The embryonic blood cells (EBCs), collected from four-day-old chick
embryos, were then transferred to UV-irradiated GGCs by electrofusion. The
efficiency to produce nt-GGC was 3. 58 ± 0.63%.

Experiment 2

The cell suspension containing fluorescent-labeled nt-GGCs was injected into
dorsal aorta of two-day-old embryos, and recipient embryos were incubated for
five days after the injection. Five days later, fluorescent-labeled cells were ob-
served from gonads of recipient embryos. Furthermore, W chromosome spe-
cific DNA sequence was detected from the gonad of male recipient, when EBCs
were from female embryo and GGCs were from male embryo.

Conlusion

The results obtained in the present study strongly indicate that UV treated nt-
GGCs maintain their migratory ability even after somatic nuclear transfer.

Key Words: Somatic nuclear transfer, Gonadal germ cells, Chicken

    51    Gonadotropin inhibiting hormone does not affect circulating lutein-
izing hormone levels in the chicken.  C. Senthilkumaran*, S. Peterson, and G.
Bedecarrats, University of Guelph, Guelph, ON, Canada.

Gonadotropin inhibiting hormone (GnIH) has previously been reported to in-
hibit the release of luteinizing hormone (LH) in the white crown sparrow. How-
ever, its effectiveness in the chicken remains controversial. The objective of
this study was to determine the effect of a GnIH bolus injection on circulating
levels of LH in the chicken. A catheter was implanted in the brachial vein of
immature (18 weeks old; n=16) and mature (36 weeks old, n =18) male, and
immature (16 weeks old; n =17) and mature (52 weeks old; n =18) female
Barred Rock chickens. A vehicle control (saline solution) or a bolus dose of
GnIH (500 ng or 50 ng) were then injected in the opposite wing vein, and blood
samples were collected from the catheterized vein before, and 2, 5, 10, and 20
min after injection. Levels of LH in plasma samples were subsequently analysed
by radioimmunoassay. The GnIH used in this experiment was synthesised based
on the published chicken sequence (Ser-Ile-Lys-Pro-Ser-Ala-Tyr-Leu-Pro-Leu-
Arg-Phe-NH2). GnIH did not significantly induce any changes in LH concen-
tration, irrespective of the dose, the sex, or the reproductive status of the birds.
In all groups tested (including controls), LH concentrations tended to decrease
between the pre-injection levels and the last time point measured. This decrease
was likely the result of stress experienced during blood collection. In conclu-
sion, unlike in the white crown sparrow, GnIH does not alter circulating LH
levels in male and female chickens at different reproductive stages.

Key Words: GnIH, LH, Chicken

    52    Role of the eyes in gonadal development in male chicks (Gallus gallus)
following photostimulation.  T. Rathinam* and W. Kuenzel, University of
Arkansas, Fayetteville.

Several species of birds in temperate latitudes show recrudescence of gonads in
response to long photoperiods. Compelling evidence suggests the presence of
non-retinal photoreceptors located in the ventral brain. The role of eyes, how-
ever, in gonadal development of poultry is not clearly known. The objective of
this study was to examine the effect of bilateral enucleation or optic nerve transec-

tion on testicular development of male broiler chicks. Birds were kept on a
short photoperiod (LD 8:16) and were given chick starter and water ad libitum.
Birds were divided into three groups based on the surgery performed on them,
namely enucleation (EX), eyelid suture (EL) and eyes intact (EI) (Experiment
1). First experiment was done in three replicates. Surgeries were done during
first week of age. At the end of two weeks, a long photoperiod was initiated (LD
16:8) and half of all birds in each group received a chick starter ration mixed
with 0.2% sulfamethazine (SMZ), a compound known to augment the effects
of photostimulation in male chicks. The other half of birds in each group re-
mained on a control ration. At the end of three weeks, birds were sacrificed,
testes collected and weighed. In two out of three repeats of the experiment con-
ducted, there was no difference in testes weights among enucleated, eyelid-
sutured and intact birds fed SMZ (p>0.05) nor among the same three groups
fed a control diet (p>0.05). In the second experiment, the EX group was re-
placed with a group that underwent optic nerve transection (OX). Testes weights
of OX, EL and EI birds among the 3 groups fed the SMZ diet and among the
same groups fed a standard poultry ration, were not different from each other.
In all studies, as expected, SMZ fed birds had larger testes than birds fed the
control diet (p<0.05). Results suggest little, if any, involvement of the eyes on
gonadal development in the chicken. Supported in part by NSF grant #IBN-
0315793 to WJK.
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    53    Association of duodenum mitochondrial complex activity, protein
expression and protein oxidation with feed efficiency in broilers.  C. Ojano-
Dirain*1, N. R. Pumford1, K. Lassiter1, T. Wing2, M. Cooper2, and W. Bottje1,
1University of Arkansas, Fayetteville, 2Cobb-Vantress Inc., Siloam Springs,
Arkansas.

Differences in duodenum mitochondrial function and biochemistry were ob-
served in broilers with low and high feed efficiency (FE, gain:feed). The objec-
tive of this study was to evaluate correlations of FE with mitochondrial com-
plex activity, protein expression, and protein oxidation (carbonyl). Duodenal
mitochondria were isolated from male broiler breeders with low (0. 52 ± 0.01)
and high (0.68 ± 0.01) FE (n = 8/group). Mitochondrial complex activity (Com-
plex I to V) was measured spectrophotometrically. Western blots were used to
assess carbonyls and expression of specific respiratory chain subunits. Protein
bands were detected by chemiluminescence with a charge-coupled device cam-
era and band intensities quantified with Scion® software. Complex I, II, III and
V (ATPase) activities were positively correlated with FE. A positive correlation
was also observed between FE and steady-state levels of ND4 and ND6-C sub-
units (mitochondrial-encoded) while 70S(FP), Core I Core II, cyt c1, and ISP
subunits (nuclear-encoded) showed a negative correlation with FE. ATPase-a
subunit tended to be negatively correlated (P = 0.08) with FE while 5 other
subunits were not correlated with FE. There was no correlation between duode-
nal protein carbonyls and FE, but a negative correlation with Complex V activ-
ity and a positive correlation with 70S(FP), Core II and ISP subunits were ob-
served with carbonyls. These results indicate that some mitochondrial proteins
are well correlated with the phenotypic expression of FE in broilers and may
provide clues in finding FE biomarker(s).

Key Words: Feed efficiency, Duodenal mitochondria, Complex activity and
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    54    Expression of the activin type IA and type IB receptors during fol-
licular development in broiler breeder hens.  J. Hoffman*, A. Davis, and M.
Freeman, University of Georgia, Athens.

Activin is a glycoprotein hormone that was originally identified as a gonadally
produced, positive regulator of pituitary FSH secretion. Subsequently, activin
has been found to have significant paracrine and autocrine functions within the
ovary. Activin induces its biological effects by binding to a serine/threonine
kinase receptor complex. There are two type I activin receptors (ActRIA and
ActRIB) and two type II activin receptors (ActRIIA and ActRIIB). An activin

Physiology: Physiology I
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receptor complex capable of intracellular signaling forms when activin binds to
a type II receptor which stimulates the recruitment of a type I receptor to com-
plete the receptor complex. Activation of the type I receptor results in the phos-
phorylation of one or more intracellular receptor Smad proteins. The mRNA
expression of ActRIA and ActRIB was investigated in the developing follicles
of broiler breeder hens. Individual granulosa and theca layers were collected
from the F1 through F4 follicles, from a pool of small yellow follicles and from a
pool of large white follicles from 6 hens. The isolated theca and granulosa lay-
ers were combined from 2 birds to create 3 replicate granulosa and theca samples
for each follicle size. Total RNA was extracted from each sample for subse-
quent real-time RT-PCR analyses of activin type I mRNA expression. Primer
pairs and Taqman minor groove-binding (MGB) probes were designed for
ActRIA, ActRIB and GAPDH (endogenous control) with Primer Express (Ver-
sion 2.0, Applied Biosystems) based on chicken mRNA sequences for these
three genes. Expression of both ActRIA and ActRIB were detected in all of the
theca and granulosa samples. Previously, our laboratory reported that ActRIIA
mRNA expression could be detected by Northern blot analysis in both the theca
and granulosa layers of a follicle of any size. Therefore, when the current data is
combined with our previous findings, it suggests that functional activin recep-
tor complexes could form in both the theca and granulosa cells of hierarchical
and non-hierarchical follicles of broiler breeder hens.

Key Words: Activin receptors, Broiler breeder hens, Theca, granulosa

    55    Effects of dopamine and oxytocin receptor antagonists on the tran-
sition to brooding of young in turkeys.  A. Thayananuphat*1, O. Youngren1,
S. Kang1, T. Bakken1, J. Proudman2, and M. El Halawani1, 1University of Min-
nesota, St Paul, 2United States Department of Agriculture, Beltsville, Mary-
land.

Both dopamine (DA) and oxytocin (OT) have been shown to be involved in
maternal behavior in rats. Both D1 and D2 DA receptor antagonists attenuated
this behavior. Intracerebroventricular (ICV) injection of an OT antagonist de-
layed the onset of maternal behavior. Mesotocin (MT) is an oxytocin-like pep-
tide in birds. Our recent work found the induction of a neuronal activation
marker, c-fos mRNA, in DA and MT neurons during the transition from incu-
bating eggs to brooding of poults in turkeys. This finding suggested the in-
volvement of DA and MT with this transition. The roles of DA and MT were
further investigated in the present study, using ICV administration of D1 DA or
D2 DA receptor antagonist, OT receptor antagonist, or vehicle in incubating
hens prior to the transition to poult brooding behavior. Brooding behavior and
c-fos mRNA induction were observed and compared among treatment groups.
All the hens that received vehicle and the majority of the hens that received D1

DA receptor antagonist showed poult brooding behavior within the 30-minute
experimental period. Hens receiving D2 DA or OT receptor antagonist showed
partial or no brooding behavior within the 30-minute experimental period. C-
fos mRNA induction was markedly less in the preoptic nucleus, the critical
nucleus involved in the neural control of maternal behavior in rats, in hens
receiving D2 DA or OT receptor antagonist as compared to that observed in
vehicle treated control hens. These data support the hypothesis that DA and MT
are two of the key neurotransmitters/neurohormones involved in the transition
from incubating to brooding behavior in the turkey. USDA grant # 04-35203-
14771

Key Words: Dopamine, Mesotocin, Avian reproduction

    56    The effect of in ovo injection of L-carnitine on hatch rate of White
Leghorn eggs.  W. Zhai*1, S. L. Neuman2, M. A. Latour1, and P. Y. Hester1,
1Purdue University, West Lafayette, Indiana, 2Astra Zeneca, Raleigh, North
Carolina.

Five experiments (EXP) were conducted to determine if carnitine injected in
ovo affected hatch of fertile eggs collected from White Leghorns. The first 4
EXP evaluated injection protocol, diluent, and sealing the injection site. The
injection site of all eggs of EXP 2 and 3 were sealed with water-based glue.
Volume of injectable was 100 µL with injections at either 17 (EXP 1 and 2) or
18 d of incubation. Data were analyzed using ANOVA. EXP 1 used 20 eggs
injected with a purple dye to verify that the injectable was placed in the am-
nion. When opened, all 20 embryos had dye within their amnions. For EXP 2,

107 eggs injected with ethanol or 2 µmoles of carnitine (Lonza, Inc. ) dissolved
in ethanol had similar hatch rates (77% for carnitine and 78% for ethanol eggs),
but hatch rates for both groups were low. Use of saline instead of ethanol as the
diluent improved hatch rate of EXP 3 as compared to EXP 2 with no differences
among treatments (92, 90, 90, and 91% for injection of 2 µmoles carnitine,
0.85% saline, shams, and non-injected controls, respectively). EXP 4 (450 eggs),
in which hatch rates were low for all groups due to a power failure, showed that
sealing the hole of the injection site of eggs did not affect hatch rate (61% for 0.
50 µmoles of carnitine sealed eggs; 68% for unsealed carnitine injected eggs,
56% for saline sealed, 67% for saline unsealed, and 63% for non-injected con-
trols). Eggs (1,680) of EXP 5 were injected with sterilized saline (0.85%) or
carnitine (0.25, 0. 50, 1.00 or 2.00 µmoles dissolved in saline) without sealing
or served as non-injected controls. Hatch was unaffected by treatment (94% for
non-injected controls, 94% for saline injected eggs, and 87, 87, 88, and 88%
for eggs injected with 0.25, 0. 50, 1.00 or 2.00 µmoles of carnitine, respec-
tively). It is concluded that the in ovo injection of carnitine into fertile chicken
eggs at 18 d of incubation did not affect hatch rate. Supported by the U. S.
Poultry & Egg Association & Lonza, Inc.

Key Words: Carnitine, Hatch rate, In ovo injection

    57    Expression of the mRNA for zona pellucida proteins D and B2 in
two genetic lines of turkey hens that differ in fertility.  A. Benson*1, A.
Davis1, M. Compton1, B. Fairchild1, and V. Christensen2, 1University of Geor-
gia, Athens, 2North Carolina State University, Raleigh.

The freshly ovulated ovum in avian species is surrounded by a protein layer
called the inner perivitelline layer (IPVL). For successful fertilization, sperm
must attach to and penetrate the IPVL. The IPVL contains the zona pellucida
family of proteins and members of this family of proteins have been shown to
possess sperm binding activity and to assist with sperm penetration of the fol-
licle. In the domestic chicken six distinct zona pellucida genes have been char-
acterized (ZPA, ZPB1, ZPB2, ZPC, ZPD and ZPX). Previously our laboratory
characterized the mRNA expression of ZPB1 and ZPC by Northern blot analy-
sis in two lines of turkey hens selected for over 40 generations for either in-
creased egg production (E) or increased body weight (F). In the present re-
search, the expression of the mRNA for ZPB2 and ZPD was investigated in
these two lines of turkey hens. Total RNA was extracted from the individual
granulosa and theca layers of the four largest follicles of four, 46 week old hens
from each genetic line. Northern blot analysis for ZPD was performed using a
chicken cDNA probe. Equality of RNA loading and transfer was verified with a
cDNA probe of chicken GAPDH. Expression of ZPD was equal in the four
largest hierarchical follicles, and equal between the genetic lines of turkey hens.
ZPB2 mRNA expression could not be detected by Northern blot analysis; how-
ever, using RT-PCR methodology, a partial cDNA clone for turkey ZPB2 was
obtained and sequenced. PCR primers were designed based on this sequence
and subsequently used to detect ZPB2 expression by RT-PCR in both granulosa
and theca samples from hierarchical follicles. The abundant mRNA expression
of ZPD in the largest preovularoty follicles suggests that it may be an important
constituent of the IPVL and thus play a role in successful fertilization.

Key Words: Zona pellucida proteins, Turkeys, mRNA expression

    58    The effects of semen diluent and rate of dilution on the Sperm Quality
Index and on ATP utilization, gas exchange, and ionic balance of broiler
breeder sperm immediately following dilution.  H. Parker* and C. McDaniel,
Mississippi State University, Mississippi State.

The Sperm Quality Index (SQI) is a method used to predict overall rooster se-
men quality, fertility, and hatchability at lower semen dilutions. Therefore the
present study was undertaken to determine why the SQI is not as predictive of
fertility at higher semen dilutions and whether semen diluent type alters the
SQI, ATP utilization, gas exchange, and ionic balance of broiler breeder sperm.
The diluent types used were saline, seminal plasma (SP), and minimum essen-
tial medium (MEM). Pooled semen was diluted 0- (neat), 2-, 4-, 8-, 10-, 12-,
25-, 50-, 75-, 100-, 150-, and 200-fold. The following parameters were mea-
sured for each diluent type at each dilution: SQI, ATP, Na+, Ca2+, K+, Cl-, CO2,
and O2. To examine motility of individual sperm cells, the SQI was expressed as
SQI/million sperm/mL (SQI/sperm). There was an interaction between diluent
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type and dilution for the SQI, SQI/sperm, CO2 generated, O2 utilized, as well as
Na+, Ca2+, and K+ internalization. For sperm diluted with saline, the SQI de-
clined rapidly with increasing dilution. However, the SQI/sperm increased rap-
idly when semen was diluted with MEM or SP. Sperm diluted in SP utilized
ATP with increasing dilution whereas sperm diluted with saline and MEM gen-
erated ATP. Neat semen contained no free O2, however each diluent type con-
tained abundant O2 resulting in more O2 available as semen was diluted. Sperm
diluted in SP produced more CO2 and utilized more O2 as compared to saline
and MEM. For SQI/sperm, ATP and CO2 generated, as well as Na+ and Ca2+

internalization, differences between diluent types occurred when semen was
diluted 50-fold and greater. In conclusion, it appears that sperm motility, ATP
utilization, gas exchange, and ionic balance are altered by diluent type and rate
of dilution. These alterations are exacerbated at semen dilutions of 50-fold and
greater yielding an SQI that is not indicative of sperm motility or fertility.

Key Words: Sperm Quality Index, Sperm Motility, Sperm Metabolism

    59    Molecular cloning and tissue expression of chicken adiponectin
cDNA: Food deprivation influences adiponectin mRNA expression in adi-
pose tissue.  S. Maddineni*, S. Metzger, O. Ocon, G. Hendricks, III, and R.
Ramachandran, The Pennsylvania State Univeristy, University Park.

Adiponectin is a cytokine hormone secreted exclusively by the adipose tissue in
mammalian species. We have characterized the sequence of chicken adiponectin
cDNA and analyzed the expression of adiponectin mRNA in various tissues.
We also investigated the effect of food deprivation on adiponectin gene expres-
sion in chicken adipose tissue. The open reading frame of chicken adiponectin
cDNA consists of 735 nucleotides that was 65-68% homologous to mammalian
adiponectin cDNA. The deduced amino acid sequence of chicken adiponectin
contains 22 Glycine-X-Y repeats (where X and Y represent any amino acid) at
the N terminal end as found in the mammalian adiponectin. By RT-PCR and
northern analysis, we detected chicken adiponectin mRNA transcript in the
adipose tissue, liver, anterior pituitary gland, diencephalon, skeletal muscle,
liver, kidney, ovary, and spleen but not in the blood. Adiponectin mRNA ex-
pression in various tissues was quantitated using real-time quantitative PCR
and found to be the highest in adipose tissue followed by liver, anterior pitu-
itary, diencephalon, kidney and skeletal muscles. We also found that adiponectin
mRNA quantity in chicken adipose tissue was significantly decreased follow-
ing a 48 hr food deprivation (P< 0.05). Our results provide novel evidence that,
unlike mammals, adiponectin gene is expressed in multiple tissues in the chicken
and that its expression in the adipose tissue is influenced by food deprivation.

Key Words: Adiponectin, Adipose Tissue, Liver

    60    Effect of feed withdrawal on mucus and morphology of the small
intestine of broilers.  K. L. Thompson* and T. J. Applegate, Purdue Univer-
sity, West Lafayette, Indiana.

In an effort to reduce carcass contamination and consequent reprocessing, mar-
ket-age broilers are often subjected to feed withdrawal (FW) prior to processing
in order to reduce intestinal content and intestinal ruptures during processing.
However, little is known regarding the effects of FW on the mucus layer and the
intestinal morphology. Therefore, an experiment was conducted to determine
the effects of FW on intestinal characteristics. Twenty male broilers were raised
in floor pens on standard industry diets. At 42d of age, feed was removed from
the individual pens at 24, 12, 8, and 0 hr prior to sampling, respectively (n=5
birds per FW period). Birds remained on litter with access to water for the first
4 hr of the FW period and were then placed in crates. Distal ileal and jejunal
segments were collected, fixed in neutral buffered formalin, and processed, sec-
tioned, and stained with hemotoxylin and eosin for determination of morpho-
logical characteristics. One centimeter distal ileal segments were collected for
mucus quantification at 0, 12, and 24 hr. Jejunal villi heights were greater prior
to FW (1080.1µm) versus 1371.3, 1415.6, and 1483.3 µm for 8, 12, and 24 hr,
respectively (P<0.05), though villi widths were unaffected. Jejunal crypt depths
were greater at 12 hr of FW (190. 9 µm) than at 0 (137.1µm), 8 (160. 7µm), or
24 hr (141.67µm; P<0.05). Ileal villi heights were unaffected by FW but villi
width decreased with increasing FW time (175.8, 141.0, 139.8, and 121.8µm at
0, 8, 12, and 24 hr, respectively). Ileal crypt depth was greater prior to FW (162.
7µm) than at 8 (137. 5µm), 12 (139.0µm), and 24 hr (105. 7µm; P<0.05).

Mucus content of the ileum decreased at 0 and 12 hr from 88. 55 and 93.63µg/
g alcian blue/g ileum, respectively, versus 24 hr (63.06µg/g; P<0.05). The in-
testinal morphology alterations and the depletion of intestinal mucus that occur
during FW may reduce the integrity of the intestine at processing, which may
contribute to pathogen proliferation and shedding, though additional research
is necessary to elucidate these roles.

Key Words: Broiler, Feed withdrawal, Intestine

    61    Spontaneously occurring fibroid tumors of the laying hen oviduct.
A. Doernte*, L. Stevenson, S. Oates, and W. Berry, Auburn University, Auburn,
Alabama.

Spontaneously occurring benign fibroid tumors of the uterus are the most com-
mon tumors of women of reproductive age. More than 30% of all women have
uterine fibroids and the presence of these tumors is a primary cause of hysterec-
tomies. Research into the causes and treatment of uterine fibroids is hampered
by a lack of reliable animal models of the disease. Tumors (leiomyomas) that
appear to be essentially identical to human uterine fibroid tumors are known to
occur in the oviducts of laying hens. In the course of studies using the aged
laying hen as a model for development of ovarian cancer, the authors noticed
that fibroid tumors of the oviduct were common in hens over 2 years of age. It
was decided to characterize and compare these tumors to human uterine fi-
broids for the purpose of determining their suitability as a model system for the
study of the disease. Fifty five-year-old hens were examined for the presence of
oviduct associated fibroid tumors. Fibroids were identified in 100% of these
hens. These tumors were attached to the internal surface of the oviduct, embed-
ded in the oviduct wall, or attached to the exterior of the oviduct. Tumor samples
were taken and frozen or fixed in formalin for histological analysis and immu-
nohistochemistry for estrogen and progesterone receptor. (Supported by the
Alabama Agricultural experiment Station).

Key Words: Oviduct, Liomyoma, Tumor

    62    Nitric oxide measurement in avian blood: Evaluation of two com-
monly used assays and the impact of aminoguanidine on plasma nitric ox-
ide after injection of lipopolysaccharide.  M. E. Chapman* and R. F. Wideman,
University of Arkansas, Fayetteville.

Previous studies demonstrated that bacterial LPS triggers pulmonary vasocon-
striction leading to pulmonary hypertension (PHS) in broilers. Among broilers
from a single genetic line, some individuals respond to LPS with large increases
in pulmonary arterial pressure (PAP), whereas others fail to exhibit a response
to the same supra-maximal dose of lipopolysaccharide (LPS). It is our hypoth-
esis that the pulmonary hypertensive response to LPS in broilers is minimal
when more vasodilators, such as nitric oxide (NO), than vasoconstrictors, such
as thromboxane A2 (TXA2) and serotonin (5HT), are generated during an LPS
challenge. The activation of macrophages by (LPS) and the subsequent expres-
sion of inducible nitric oxide synthase (iNOS) is a well-established model of
inflammation. In the present study we evaluated two methods for the ability to
measure plasma levels of i. v. infused NO2- (a stable metabolite of NO) in male
broilers. The first Griess reaction assay employed copper coated cadmium as a
catalyst for the reduction of NO3- to NO2-, while the second employed nitrate
reductase. Secondly we evaluated the two methods for their ability to measure
endogenously produced NO2- in response to an LPS (S. typhimurium) challenge.
Thirdly, we measured plasma NO2-, using the nitrate reductase assay, in re-
sponse to the nitric oxide donor sodium nitroprusside (SNP) infused i. v. at
levels demonstrated to cause pulmonary vasodilation. Finally, we evaluated the
impact of the selective iNOS inhibitor aminoguanidine (AG) on plasma NO2-

levels in broilers challenged with LPS. Both assays were successful in detecting
an increase in NO2- as NO2- was infused at increasing concentrations, and at 5
hrs post LPS injection. An increase in NO2- could not be detected in plasma
from male broilers infused with SNP, indicating that endothelial NOS (eNOS)
may be present in amounts too low to be detected in vivo. Finally AG reduces
the 5 hr response to LPS indicating inhibition of iNOS.

Key Words: Nitric oxide, Hypertension, Lipopolysaccharide
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    63    Effects of egg size and eggshell conductance on poult livability and
body weight gain.  S. Funderbunk*1, V. Christensen1, J. Grimes1, M. Wineland1,
M. Mann1, R. Neely1, D. Ort1, D. Rives2, and G. Campbell2, 1North Carolina
State University, Raleigh, 2Prestage Farms Inc., Clinton, North Carolina.

A high rate of poult mortality can occur within 10 days of placement. A better
understanding of how egg size and eggshell conductance (G) affect the livabil-
ity of a poult is needed. The objective of this study was to determine the effects
of egg size and G on the livability of commercial turkey poults. An equal num-
ber of eggs from an induced molted flock (large eggs) and from a first cycle
flock (small eggs) were weighed, numbered, set and incubated under standard
operating procedures in a commercial turkey hatchery. All eggs were reweighed
at d25 (transfer) and G (or moisture loss) was calculated. The eggs were then
divided and sorted into 3 groups: high, average, and low G. At hatch poults were
marked for identification according to G group and flock. The poults were then

processed and sexed. Thirty poults from each group and sex were then ran-
domly selected and individually weighed on the day of hatch (d1) and again at
d4 of the brooding period. Poult mortality for each group and sex were also
monitored through d8 of brooding. Data were analyzed using the GLM proce-
dure of SAS. Percent mortality was calculated. There was a flock by G interac-
tion for d1 body weights and flock by sex interaction for d4 body weights. The
best quality poult came from a large egg with a low G and conversely poor
quality poults came from small eggs with low G. The percent mortality was
lower for the better quality poults. At d4 tom poults weighed more than hen
poults. Within the two flocks each of the low G groups weighed more at hatch
than the other G groups. This could be due to the amount of residual yolk that is
present in the poult and therefore could have affected the livability of that poult.
It is concluded that poult quality may be a function of both egg weight and G.

Key Words: Incubation, Poult, Egg size

    64    The effect of holding time without water on broiler performance,
yolk sac retention and gut integrity.  B. D. Fairchild*1, J. M. Mauldin1, J. K.
Northcutt2, M. B. Cole3, M. D. Darby3, and R. J. Buhr2, 1University of Georgia,
Athens, 2USDA Russell Research Center, Athens, Georgia, 3Cole Services,
Stockbridge, Georgia.

Providing nutrients to chicks as soon as possible after hatching can influence
chick growth and development. Using a device designed to deliver water to
chicks in baskets at the hatchery, after removal from the hatcher, the effect of
duration of holding time without water was evaluated on broiler performance,
unabsorbed yolk sacs and intestine tension strength. Two trials were conducted
utilizing 1,200 Cobb 500 male broilers. In Trial 1, chicks were divided into two
treatment groups: water or no water, and both held for 24 h before being placed
into floor pens. Each treatment group was distributed into eight pens. Body
weights and feed consumption, and daily mortality were recorded weekly. At 6-
wk-of-age broilers were processed through defeathering but prior to eviscera-
tion, the New York dressed carcasses were opened and the presence or absence
of an unabsorbed yolk sac was determined. Intestinal strength (maximum load)
in the region of the yolk stalk was evaluated on three intestines with and with-
out unabsorbed yolk sac per pen (6 per treatment). In Trial 2, chicks were held
for either 24 or 48 h with or without water prior to placement. At placement,
each treatment group was distributed in 6 pens and measurements taken were
the same as in Trial 1. In both trials, body weights at placement were greater for
chicks provided water during the holding period. However, do differences were
observed in final body weight, feed consuption, or mortality due to treatment.
In Trial 1, the incidence of unabsorbed yolk sacs was 15% for chicks that were
provided water and 19% in control chicks. In Trial 2, the incidence of unab-
sorbed yolk sacs was 28% for chicks that were provided water and 23% in
control chicks. No differences were detected in intestine strength. The provi-
sion of water during the holding period prior to chick placement did not influ-
ence broiler performance, intestinal strength, or the incidence of unabsorbed
yolk sacs. These data suggest that the presence of unbsorbed yolk sacs at pro-
cessing age does not affect intestine strength and therefore would not have a
greater tendency to tear during evisceration.

Key Words: Broilers, Water, Unabsorbed yolk

    65    Evaluation of lactose on clinical intestinal lesions in poultry with
Necrotic Enteritis.  J. McReynolds*, J. Byrd, L. Kubena, and D. Nisbet, USDA-
ARS-SPARC, College Station, Texas.

In the commercial poultry industry there are many management tools used to
control enteric pathogens including antibiotics, vaccines, and competitive ex-
clusion cultures. Growth promoting antibiotics (GPA) have been used in the
poultry industry, to target Gram-positive organisms which are associated with
lower levels of performance and health. One target organism controlled with
GPA is Clostridium perfringens (CP), the etiologic agent of Necrotic Enteritis
(NE). Due to increasing consumer demands to remove GPA from the market,

our laboratory is currently evaluating the effects of dietary lactose on the dis-
ease condition of NE. Birds were administered CP (107 cfu / mL) daily via oral
gavage for three consecutive days starting on day seventeen. In Exp. 1, broilers
were fed a control, 2. 5% lactose, or 5% lactose diet from day-of-hatch until
termination of the experiment. When evaluating the intestinal lesions associ-
ated with NE, birds fed 2. 5% lactose had significantly lower (P < 0.05) lesion
scores of . 70 compared to the control with a mean lesion score of 1. 55 on a
scale of 0-4. In Exp. 2, day-of-hatch broilers were fed a control, or 2. 5 %
lactose diet. Broilers in the 2. 5% lactose treatment group had a significant
reduction (P < 0.05) in intestinal lesion scores with a mean of 1.26 compared to
the control with a mean lesion score of 1.80. These experiments suggest that
lactose could be used as a potential alternative to GPA to help control this costly
disease.

Key Words: Necrotic enteritis, Clostridium perfringens, Lactose

    66    Evaluation of lactose on the gastrointestinal microbial ecology in
poultry with necrotic enteritis.  J. A. Byrd*, J. L. McReynolds, L. F. Kubena,
and D. J. Nisbet, USDA/ARS/SPARC, College Station, Texas.

Clostridium perfringens is the etiologic agent of Necrotic enteritis and is nor-
mally found in the soil and the intestines of healthy poultry. The incidence of
Necrotic enteritis has increased in countries that have stopped using antibiotic
growth promoters. The mechanisms of colonization of Clostridium spp. and the
factors involved in onset of Necrotic enteritis are not fully understood. Previ-
ously, our laboratory has demonstrated that lactose could reduce Salmonella
and Clostridium spp. in ceca of poultry. In the present investigation our work-
ing hypothesis is that dietary lactose will reduce the clinical signs of Necrotic
enteritis and could be used as an alternative to antibiotics. In the present experi-
ment, we evaluated the microbial ecology associated with Necrotic enteritis in
the gastrointestinal system of birds being fed dietary lactose. Day-of-hatch broil-
ers were assigned to one of the following groups: negative control, 2. 5%, 4.0%,
dietary lactose; dietary lactose was fed from day one until termination of the
experiment. Experimental animals were euthanized and the gastrointestinal con-
tents were evaluated at 7, 14, and 21 d of age for Clostridium, E. coli, Entero-
coccus and Lactobacilli. By d 14, broilers demonstrating clinical signs for Ne-
crotic enteritis had significant decreases (P< 0.05) in Eenterococcus popula-
tions 3. 77 and 4.15 Log10 at both concentrations of lactose 2. 5%,and 4.0%
respectivley as compared to the controls 5. 93 Log10. At day 21, broilers fed 2.
5% lactose had significant increases in Lactobacillus populations (8.31 Log10)
as compared to the control (6.82 Log10). Although there were no significant
bacterial predictors in this model, lactose in the diet did significantly reduce the
clinical infection of birds. The results of the present study suggest that the in-
corporation of lactose into the broiler diet may reduce the signs associated with
Necrotic enteritis.

Key Words: Clostridium perfringens, Necrotic enteritis, Lactobacillus
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    67    The effect of ascorbic acid on the intestinal microflora of stressed
broilers.  M. Putsakum*, Y. Vizzier Thaxton, J. P. Thaxton, and S. Anderson,
Mississippi State Unviersity, Mississippi State.

This study evaluated the effects of feeding ascorbic acid (AA) on the intestinal
population of bacteria in stressed broilers. Two hundred and forty day old chicks
were randomly assigned to 6 different treatments and placed in 24 pens (10
birds per pen). There were 3 feeding regimes, 1) basal diet, 2) basal diet with
250 ppm AA from day 0 to the end, and 3) basal diet with 250 ppm AA begin-
ning at day 29. At 30 days of age, birds in one set of pens were implanted with
a mini osmotic pump administering 8 IU ACTH/day for 7 days. At day 7 and
day 21 after pump insertion, birds were euthanized and intestines collected for
analysis. The samples were immediately placed in an ice bath for transportation
to the lab. They were then stored at -20C until analysis. For analysis, samples
were thawed in a cool water bath and cut into 3 parts to separate the small
intestine, large intestine and cecal pouches for analysis. Each section was chopped
and mixed with sterile tryptic soy broth. Serial dilutions were made for enu-
meration via standard plate counting techniques. Counts for total aerobic, anaero-
bic, coliform and mold CFUs were determined. In the small intestine, the mi-
crobial populations were not significantly different between non-stressed birds
(no ACTH) and stressed birds (ACTH) in all feeding regimes, and for both
days. In the large intestine, the mold and yeast count was significantly different
(P<.05) between day 7 and day 21 in stressed birds fed basal diet whereas the
microbial populations of the other groups were not significantly different (P<.05)
both in day 7 and day 21. In cecal pouches, the microbial populations were not
significantly different between non stressed birds and stressed birds in all feed-
ing regimes while the microbial populations between day 7 and day 21 were
significantly different (P<.05) in all feeding regimes. From this study, ascorbic
acid had no effect on the intestinal microbial population of stressed birds.

Key Words: Ascorbic acid, Intestinal microflora, Stress

    68    Effect of glutamine supplementation on intestinal levels of Salmo-
nella in broiler chicks.  J. W. J. Bowers*, Y. O. Fasina, and S. R. McKee,
Auburn University, Auburn, Alabama.

Consumption of Salmonella-contaminated poultry products (meat and eggs) is
the second leading cause of food-borne illness in United States. In young poul-
try, attachment of Salmonella to intestinal epithelial cells results in inflamma-
tion of intestinal mucosa and development of intestinal lesions. Glutamine is an
amino acid that maintains intestinal mucosa structure and function, and stimu-
lates intestinal immune activities that culminate in increasing host resistance to
pathogens. Therefore, we hypothesized that inclusion of glutamine at a 1% level
of broiler starter diet will reduce Salmonella colonization in the intestine of
broiler chicks. An experiment was conducted to examine the efficacy of glutamine
in reducing intestinal Salmonella typhimurium (ST) colonization in broiler
chicks. Day-old Salmonella-free chicks (126) were obtained from a commer-
cial hatchery and randomly allocated to 3 treatments; treatment 1 (control, CN)
with no glutamine and no ST challenge for chicks; treatment 2 (ST) with no
glutamine and with ST challenge; treatment 3 (GST) with 1 % glutamine addi-
tion to diet and ST challenge for chicks. Each treatment consisted of 3 replicate
pens, with each pen containing 14 chicks. On day 3 of the experiment, chicks
in ST and GST were challenged by oral gavage with Salmonella typhimurium
(Nalidixic acid resistant) inoculum containing 106 CFU/mL. On days 7 (36
chicks) and 14 (36 chicks) of experiment, performance parameters of chicks
(weight gain, feed intake, and feed conversion (FC)) were evaluated and the
intestine of chicks were cultured to enumerate Salmonella levels. At the end of
experiment (day 14), chicks in the GST treatment had the poorest FC (P <
0.05). In addition, intestinal Salmonella levels were highest (P < 0.05) for GST
on day 7 and at least similar to Salmonella levels in the ST treatment on day 14.
We concluded that glutamine supplementation at 1% was not effective in re-
ducing intestinal Salmonella levels in young chicks.
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    69    Genotypes, serotypes and antibiotic resistance profiles of Salmo-
nella isolated from commercial North Carolina turkey farms.  F. Santos*,
D. D’Souza, L. Jaykus, P. Ferket, and B. Sheldon, North Carolina State Uni-
versity, Raleigh.

Bacterial typing methods such as serotyping, pulsed-field gel electrophoresis
(PFGE), and antibiotic resistance patterns (AbR) have been used in epidemio-
logical investigations to elucidate the origin and mode of transmission of patho-
gens. Once the route of transmission is identified, control measures are imple-
mented to avoid future outbreaks. The objective of this study was to determine
the serotypes, genotypes and AbR patterns of 42 Salmonella isolates recovered
from either fecal or litter samples of 12 commercial turkey farms across two
seasons (summer, winter) and two ages (3, 19 wk). Isolates were serotyped based
on the Kauffmann-White Scheme. Genotyping was done by restriction diges-
tion of chromosomal DNA (XbaI) and subsequent PFGE, and AbR was deter-
mined by Sensititre susceptibility plates. Serotype Kentucky was the most preva-
lent serotype (26%), followed by Senftenberg (19%), Muenster (17%), Mbandaka
(10%), Javiana (7%), Hadar (5%), Heidelberg (5%), 8,(20):nonmotile (5%),
Agona (2%), Infantis (2%) and 4,12:r:- (2%). Serovar Kentucky, Heidelberg,
Hadar and 8,(20):nonmotile were only isolated from the 19-wk bird samples,
whereas Senftenberg and Muenster were only isolated from young birds. Iso-
lates within any one serotype showed minor PFGE banding pattern differences,
but dendogram analysis indicated that sequence variability between serotypes
was more significant than within serotypes. Isolates were resistant to tetracy-
cline (86%), sulfisoxazole (71%), streptomycin (64%), gentamicin (41%), ampi-
cillin (36%), kanamycin (26%), sulfamethoxazole trimethoprim (7%), nalid-
ixic acid (5%), cefoxitin (2%) and ceftiofur (2%). One isolate (Muenster) was
resistant to 9 antibiotics, the others were resistant to 6 (17%), 5 (12%), 4 (10%),
3 (21%), 2 (24%) and 1 (10%) antibiotics. Only 2 isolates (5%) were suscep-
tible to all drugs tested. AbR patterns were affected by age. On average, strains
recovered from young birds were resistant to >4 drugs compared to <3 in older
birds (P<.05). This study showed that Salmonella serotypes, genotypes and
AbR patterns were affected by bird age but not by season or farm.

Key Words: Salmonella, Turkey, Typing methods

    70    Impact of alternative broiler genotype and production system on
growth performance and carcass yield.  A. Fanatico*, P. Pillai, C. Owens,
and J. Emmert, University of Arkansas, Fayetteville.

Consumer interest in natural and organic poultry is growing. An experiment
was conducted to assess the impact of alternative genotype and production sys-
tem on growth performance and carcass yield. A slow-growing genotype (S)
and a commercial fast-growing genotype (F) (all females) were raised for 91
and 63 days, respectively. The placement dates were staggered in order to achieve
a similar final body weight and each genotype was processed on the same day.
Each genotype was assigned to four pens of 20 birds each and raised in indoor
floor pens in a naturally ventilated facility. Each genotype was also assigned to
four floor pens in a small portable facility with outdoor access (during daylight
hours). The F birds were provided with a 3-phase diet and the S birds were
provided with a 4-phase diet. The feeds were formulated to be low in energy
and protein for a slower rate of production as in the French Label Rouge pro-
gram. Birds were commercially processed. The F birds gained more weight
than the S birds (P < 0.05) even though they were placed 4 weeks later. The
outdoor birds had a higher feed intake than indoor (P < 0.05), and consequently
a poorer feed efficiency (P < 0.05). The F birds had a higher breast yield (P <
0.05), while the S birds had a higher wing and leg yield (P < 0.05) as a percent
of body weight. Production system had less of an effect, although the indoor
birds had a higher wing yield than birds with outdoor access (P < 0.05). These
data indicate differences among genotypes and provide information about the
efficiency for alternative poultry systems.

Key Words: Broiler, Organic, Free-range
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    71    Essential oil blends and Eimeria spp. vaccination and/or infection
over microbial uricase activity in ileal and cecal contents of broilers.  J.
Edwards1, E. O. Oviedo-Rondón*1,2, S. Clemente-Hernández1,3, and B. A. Clack1,
1Stephen F. Austin State University, Nacogdoches, Texas, 2North Carolina State
University, Raleigh, 3Universidad Autónoma de Chihuahua, Chihuahua,
México, Chihuahua, México.

Methods to reduce microbial uricase in poultry manure are important to de-
crease NH3 volatilization. The objectives of this trial were to evaluate the poten-
tial effects of one specific essential oil (EO) blend to reduce microbial uricase
activity (MUA) in digesta contents of coccidia vaccinated and non-vaccinated
broilers, measure the impact of coccidia challenge, and observe possible differ-
ences in MUA between ileal and cecal contents. One trial was conducted in
Petersime brooding units with 288 Cobb chickens distributed in 48 cages. Six
treatments were evaluated. All chickens were fed with a starter diet until 13 d of
age, and a grower diet from 13 to 26 d of age. The non cocci-vaccinated treat-
ments correspond to two control treatments, Uninfected-Unmedicated (UU) and
Unmedicated-Infected, and treatments with the following feed additives (FA)
combinations: BMD®+Coban® and Crina® POULTRY, Cocci-vaccinated groups
received Advent® at 1 d of age, and were fed diets that contained no-FA or
Crina® POULTRY. All chickens but those in UU were challenged at 19 d of age.
Ileal and cecal contents were collected from 12 birds per treatment just before
and 7 d after mixed oocyst Eimeria spp. challenge. Samples were analyzed with
Amplex® Red/Uric Acid/Uricase assay kit and data measured in Uricase mU/
mL. Data was analyzed as a completely randomized design with orthogonal
contrasts, and Tukey′s test used for mean separation. Significant (P<0.01) ef-
fects of treatments were observed in the MUA. No significant (P>0.05) differ-
ences in MUA were observed between samples obtained from ileal or cecal
contents. A significant two-fold increment was observed in MUA (4.16 vs 9.03)
between UU and UI. In the same way, samples after challenge had significantly
(P<0.05) higher (7.28) MUA than the pre-challenge samples (5. 77). EO or
cocci-vaccination did not cause significant changes in MUA compare to con-
trol treatments. We concluded that mixed Eimeria challenge can increase intes-
tinal MUA, this specific EO blend does not affect MUA, and either ileal or
cecal samples can be used to evaluate MUA in broilers.

Key Words: Microbial uricase activity, Essential oils, Coccidia

    72    Incorporation of antibiotic residues within different sections of
breast muscle tissues of broiler chickens.  I. Reyes-Herrera*, K. Cole, P. J.
Blore, and D. J. Donoghue, University of Arkansas, Fayetteville.

The United States Department of Agriculture (USDA) monitors edible poultry
tissues for veterinary drug residues to ensure the safety of our food supply. The
USDA follows the requirements of the Code of Federal Regulations, which does
not specify which type of muscle tissue to test. This may cause a problem be-
cause some muscle tissues may incorporate different residue concentrations
and not accurately represent any safety concerns. In previous studies, we re-
ported that breast muscle had higher residue concentrations of the antibiotic
enrofloxacin when compared to thigh muscle. As an extension of that finding,
this pharmacokinetic study was conducted to determine any differences in anti-
biotic residues concentrations in different sections of breast muscle from broiler
chickens. One hundred and sixty five, 5 wk-old chickens were dosed with the
FDA approved dose of enrofloxacin (Baytril®) in drinking water. The 4 treat-
ment groups were: 25 ppm/3d, 25 ppm/7d, 50 ppm/3d or 50 ppm/7d. Five
chickens from each treatment group were randomly selected and breast fillets
were collected prior to dosing (controls n=5), during dosing (n=5/group/d) and
for a 3-d withdrawal period (n=5/group/d). Each breast fillet was measured and
divided in four sections (upper right UR, upper left UL, lower right LR and
lower left LL). Each section was individually prepared and evaluated with a
quantitative antibiotic bioassay. Results indicated no significant differences in
the distribution of the enrofloxacin residues between breast sections within treat-
ment groups (P>.05). The overall concentrations detected during the dosing
period for all 4 treatment groups were: UL=332 ±145 ppb, UR=328±128 ppb,
LL=324±133 ppb and LR=321±126 ppb. Based on these results, we concluded
that, at least in the case of enrofloxacin, antibiotic residues are evenly distrib-
uted in all four breast sections, and evaluations for monitoring procedures can
be performed in any section of the breast.

Key Words: Antibiotic residues, Muscle, Chicken

    73    Recovery of Campylobacter jejuni from broiler house samples dur-
ing four consecutive flocks: Isolate distribution.  B. McCrea*, K. Macklin,
R. Norton, J. Hess, and S. Bilgili, Auburn University, Auburn, Alabama.

Campylobacter jejuni is frequently found in broilers yet research into reser-
voirs in the house environment has yet to elucidate a consistent source. Pro-
cessing plants often produce product that carries the bacteria despite control
measures. In the interest of identifying environmental reservoirs for this bacte-
rium on the farm, this study was undertaken to follow Campylobacter from
chick placement day through the processing plant. Two commercial broiler farms,
each with four houses, were monitored for four successive flocks. Samples on
the farm were taken on chick placement day, at 3. 5 weeks of age, and on pro-
cessing day. On the day of processing, in addition to the environmental samples,
birds were followed through the processing plant. At the plant, transport crates
were swabbed and carcass rinses were taken before the chiller, immediately
after the chiller, and after the antimicrobial dip.

Those samples that yielded characteristic results via traditional biochemical
tests were then placed in an automated ribotyping system for subtyping.
Campylobacter was never recovered from samples taken on chick placement
day for the duration of the study. There was 55.8% genetic similarity between
all C. jejuni isolates (n=105). The majority of identifiable isolates were from
one farm with the second farm yielding only two unique isolates. A total of 9
different C. jejuni strains and were recovered with 88.6% of isolates hailing
from just 3 strains. Over 55% of isolates were dominated by a single strain,
which was recovered in cecal droppings, drag swabs, surgical shoe covers, trans-
port crates, and pre-chiller carcass rinses. Cecal droppings yielded the largest
variety of strains while surgical shoe covers yielded the same strains as drag
swabs. If a sample yielded C. jejuni, the majority (50.0%) carried two different
strains.

Key Words: Campylobacter spp., Broiler house, Processing plant

    74    Effects of nitrocompounds on uric acid-utilizing microorganisms
isolated from poultry manure.  W. K. Kim*1, A. L. Ratliff1, R. C. Anderson2,
D. J. Nisbet2, and S. C. Ricke1, 1Texas A & M University, College Station, 2USDA-
ARS, Southern Plains Agricultural Research Center, College Station, Texas.

Ammonia emissions from poultry facilities are an important environmental is-
sue. Uric acid-utilizing microorganisms in poultry manure are key microorgan-
isms influencing ammonia production. Because these microorganisms break
down uric acid excreted in poultry manure, they contribute to an increase in
ammonia volatilization. A study was conducted to evaluate effects of different
nitrocompounds: nitroethane, nitroethanol, nitropropanol, and nitropropionic
acid on inhibiting the growth of uric acid-utilizing microorganisms isolated
from poultry manure. In Experiment I, there were 5 treatments: Control, 50mM
nitroethane, 50mM nitroethanol, 50mM nitropropanol, and 50mM nitropropionic
acid. Uric acid-utilizing microorganisms were incubated in uric acid medium
with or without nitrocompounds at 37C for 6hr. Optical density (OD) values
were measured at 2, 4, and 6hr, and plate counting was performed at 6hr in
order to evaluate inhibitory effects of these nitrocompounds on growth of these
microorganisms. All nitrocompound treatments significantly reduced growth
of uric acid-utilizing microorganisms compared to the control. Nitropropanol
and nitropropionic acid treatments exhibited greater inhibitory effects than
nitroethane and nitroethanol treatments. In Experiment II, inhibitory effects of
nitrocompounds on uric acid-utilizing microorganisms were evaluated com-
pared to their alcohol counterparts ethanol, propanol, and propionic acid. There
were 7 treatments: Control, 50mM nitroethanol, 50mM ethanol, 50mM
nitropropanol, 50mM propanol, 50mM propionic acid, and 50mM nitropropionic
acid. Uric acid-utilizing microorganisms were incubated in uric acid medium
with treatments at 37 C for 24hr. OD values were measured at 2, 4, 6, and 24hr,
and plate counting was performed at 24hr incubation. Nitrocompound treat-
ments showed significant inhibitory effects on growth of uric acid-microorgan-
isms compared to ethanol, propanol, and propionic acid. This study suggest
that nitrocompounds have potential to reduce ammonia emission by inhibiting
the activity of uric acid-utilizing microorganisms in poultry manure.

Key Words: Ammonia emission, Uric acid-utilizing microorganisms,
Nitrocompounds
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    75    Weights of yolk reserves and carcass traits of broiler chicks from
selected parent stock and pure lines.  N. Wolanski*1, F. Robinson1, R. Renema1,
V. Carney2, and B. Fancher3, 1University of Alberta, Edmonton, AB, Canada,
2Alberta Agriculture, Food and Rural Development, Edmonton, AB, Canada,
3Aviagen, North America, Huntsville, Alabama.

This trial investigated chick yolk utilization across ten strains of broiler chicks.
All eggs were collected in Alabama on one day and shipped to Alberta. Upon
arrival, eggs were re-weighed and then randomly assigned to one of three ex-
perimental fates; 150 eggs per strain were incubated, 52 eggs per strain were
broken for determination of egg characteristics, and 8 eggs per strain were placed
in desiccators to measure moisture loss. Egg characteristics included specific
gravity, yolk wt, albumen height, albumen wt, eggshell thickness, and eggshell
wt. Following 21d of incubation chicks were weighed and individually neck
tagged. Each chick underwent manual palpation of the abdomen (range of 1-5;
where 1 = emaciated abdomen 5 = grossly distended abdomen), and chick length
and shank length measurements. On day 0, half of the birds per strain were
dissected to assess yolk sac wt, heart wt, liver wt, and breast muscle wt. All
other chicks were randomly distributed into 4 pens and reared to 14 d of age, as
part of a parallel experiment.

Eggs from strain 8 had the most yolk (22.6 g) ranging to a low of 20. 9 g in
strains 7 and 10. In terms of chick wt, strains 1, 2, and 3 had the highest hatch
wt (46.3 g, 46. 5 g, and 45.4 g) while strains 4 and 7 had the lowest hatch wt
(43.1 g and 43.0 g). The residual yolk wt at hatch ranged from 5. 50 g (Strain 1)
to 3. 70 g in strains 5, 6, and 7. This experiment demonstrated that residual yolk
can account for as much as 10-12% of a chick’s BW at hatch. The abdominal
score correlated well with actual day 0 residual yolk sac wts (r=0. 50; P<0.0001).
At hatch, differences in breast muscle and internal organ wt were apparent among
the strains examined. Shank length at day 0 and hatch wt both were correlated
with 14 day BW(r=0.39; P<0.0001 and r=0.35; P<0.0001 respectively). This
trial demonstrated differences in internal organ wt, residual yolk sac mass, and
chick carcass which together result in observable differences in chick weights
across strains.

Key Words: Residual yolk, Chick quality, Hatch weight

    76    Effects of organic selenium (Sel-Plex) on oxidative stress induced
by an in-feed toxin.  R. Davis*1, V. Stanley1, V. McWhinney1, and A. Sefton2,
1Prairie View A&M University, Prairie View, Texas, 2Alltech, Guelph, Canada.

A study was conducted to examine the effects of organic selenium (Se) on oxi-
dative stress reduction induced by gossypol in cottonseed meal (CSM) in broil-
ers. One hundred and eighty day-old unvaccinated male broiler chicks were
separated into 1) control group (without CSM or Se), 2) 25% CSM diet (with-
out Se), and 3) 25% CSM (with Se). The diets, containing 23% crude protein
(CP) and 3300 Kcal/kg of metabolizable energy (ME), were isocaloric and iso-
nitrogenous. The crude protein levels in the diets were maintained with the
addition of soybean meal. Results showed that 25% CSM significantly decreased
BW (742 vs 463 g) which was partially restored with Se (463 vs 492 g). Rela-
tive weights of the pancreas (0.49 g/100g BW) and liver (3.42 g/100g BW)
increased significantly (P<.05) with CSM, but decreased to the control level
(0.37 and 2.47 g/100 gBW, respectively) with SE (0.36 and 3.25 g/100 gBW,
respectively). Compared to the control (0.27 mg/dL) CSM at 25% significantly
(P<.05) elevated BUN level (6.38 mg dL) which was reversed to 2.47 mg/dL
with Se. Serum triglycerides and creatinine levels (32.8 and 0.13 mg/dL, re-
spectively) that were significantly decreased with CSM were further lowered
(P<.05) (19.2 and 0.07 mg/dL, respectively) with the addition of Se. Liver GSH-
Px and TBARS concentrations, the indicators of oxidative stress, were signifi-
cantly (P<.05) reduced (1595.6 IU/L and 3.48 µmole/mL, respectively), com-
pared to controls (3527.1 IU/L and 6.25 µmole/mL, respectively). Addition of
Se reversed GSH-Px and TBARS levels (3440.4 IU/L and 8. 79 µmole/mL,
respectively). In conclusion, the dietary inclusion of Sel-Plex significantly sup-
pressed the oxidative stress induced by gossypol.

Key Words: Gossypol, Selenium, Oxidative stress

    77    Ciprofloxacin resistance of Campylobacter isolated from broiler
gastrointestinal tracts.  M. Farnell*1, A. Donoghue1, K. Cole2, I. Reyes-Herrera2,
P. Blore2, K. Pandya2, and D Donoghue2, 1Agricultural Research Service, USDA,
Fayetteville, Arkansas, 2University of Arkansas, Fayetteville.

The agricultural use of antibiotics may increase antibiotic resistance of foodborne
pathogens and make these diseases more difficult to treat in humans. However,
there has been little research on the kinetics of antibiotic and foodborne patho-
gen susceptibility in various locations of the avian gut. The objective of this
study was to evaluate the relationship between gut fluoroquinolone concentra-
tions and changes in Campylobacter susceptibility to ciprofloxacin. Chickens
(n=139) were given a combined challenge of seven fluoroquinolone sensitive
Campylobacter jejuni at two weeks post hatch and treated at 26 d with 0 (n =
29 birds, controls), 25 (n = 45 birds) or 50 (n = 65 birds) ppm of the
fluoroquinolone, enrofloxacin (Baytril®) in the drinking water for 3 or 7 d, re-
spectively. The crop, upper ileum, lower ileum, ceca and colon were aseptically
collected from five birds per enrofloxacin treatment per day during the dosing
and 14 d withdrawal period. Campylobacter susceptibility and the correspond-
ing antibiotic concentrations within the gut locations were determined on each
collection day. The ciprofloxacin minimum inhibitory concentration (MIC) for
Campylobacter isolated from both enrofloxacin treatments increased within
the first day of dosing compared with controls and the average ranged from 1.6
to 6. 5 µg/mL (n=5 birds/day/dosing group) during the treatment and with-
drawal period. Gut location did not affect fluoroquinolone concentrations or
Campylobacter susceptibility within either treatment group. These data indi-
cate, for the doses used, differences in gut fluoroquinolone concentrations do
not produce differences in Campylobacter susceptibility to ciprofloxacin.

Key Words: Campylobacter, Enrofloxacin, Antimicrobial resistance

    78    Effect of bismuth citrate on Campylobacter colonization in broil-
ers.  M. Farnell*1, A. Donoghue1, K. Cole2, I. Reyes-Herrera2, F. Solis de los
Santos2, M. Dirain2, P. Blore2, K. Pandya2, and D. Donoghue2, 1Agricultural
Research Service, USDA, Fayetteville, Arkansas, 2University of Arkansas,
Fayetteville.

Bismuth compounds have been used since the 16th century to treat gastrointes-
tinal ailments in man. Colloidal bismuth subcitrate (De-Nol®) is currently used
to reduce enteric Helicobacter pylori colonization as a treatment for stomach
ulcers. We evaluated if bismuth citrate or its parent compound, colloidal bis-
muth subcitrate, would reduce colonization of the closely related poultry food
borne pathogen, Campylobacter jejuni. In the first study, we fed bismuth cit-
rate (50 or 200 ppm in feed) before, during and after an oral challenge with
seven combined strains of C. jejuni (n= 66 birds). We observed a 2 log reduc-
tion in cecal Campylobacter colonization with a treatment of 200 ppm of bis-
muth citrate for 9 d when compared with controls (P<.05). In a follow up study,
additional doses of bismuth citrate were administered at 50, 100, 200 or 500
ppm for 9 d to determine the efficacy against Campylobacter (n= 80 birds). We
found no significant reduction of Campylobacter cecal colonization in any of
the treatments when compared to the control group. Due to the inconsistent
effect of bismuth citrate on Campylobacter colonization, we tested the ability
of the parent compound, colloidal bismuth subcitrate (De-Nol®) to reduce en-
teric Campylobacter concentrations. Similar to the first study, chickens were
fed colloidal bismuth subcitrate (50 or 200 ppm) before, during and after an
oral challenge with C. jejuni (n= 110 birds). A two log reduction (P<.05) was
observed in the treatment group which received a 200 ppm treatment for 9 d
compared with controls. Replicate studies are needed to determine if colloidal
bismuth subcitrate will consistently reduce enteric Campylobacter concentra-
tions.

Key Words: Campylobacter, Bismuth citrate, De-Nol
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    79    The effect of genotype on internal egg temperature and embryo
growth in turkeys.  M. S. Lilburn* and J. Anderson, Ohio State University/
OARDC, Wooster.

Within the broiler industry, there has been considerable interest in the interac-
tions between genotype and incubation environment, particularly the airflow
and temperature relationships with embryo temperature, hatch, and immediate
post-hatch condition of the chick. These relationships have not been as com-
pletely explored in turkeys. The objective of the current experiment was to
monitor internal temperatures in eggs differing greatly in size due to genotype.
The four genotypes used in the this study were as follows: E line, long term
selection for egg production; R1, a randombred control line from which E was
selected; RBC2, a randombred control line representative of the commercial
turkey of the 1960â•™s; F line, originated from the RBC2 and selected for 16
wk body weight. On day 8 of incubation, egg weight and internal egg tempera-
ture were measured on 15 fertile eggs from each line. Four eggs were removed
from the incubator at a time (one per line) and the genotypic order of internal
egg temperature measurements was altered for each group. On day 23 of incu-
bation, the same measurements were taken and yolk-free embryo weight was
determined together with internal egg temperature. The same procedure as de-
scribed for day 8 was followed. The following egg wt and internal temperature
measurements (F) were recorded at day 8: E line, 65 g, 96 F; R1, 88 g, 96.4 F;
RBC2, 85 g, 97.2 F; F line, 96. 7 g, 97. 5 F. On day 23, average internal egg
temperature had increased to 98.4 F in all lines and the following yolk-free
embryo wt were recorded by line: E line, 31.4 g; R1, 36.1 g; RBC2, 38.1 g; F
line, 43.6 g. The data suggest that between 8 and 23 calendar days of incuba-
tion, there is an approximate 1-2 F increase in internal egg temperature in all
four lines but the absolute temperature is consistent despite big differences in
egg size and embryo yolk-free weight.

Key Words: Turkeys, Incubation, Temperature

    80    Evaluation of embryonic turkey myogenic cells in two divergent
lines.  M. Malone*, J. Reddish, M. Wick, and M. Lilburn, The Ohio State Uni-
versity, Columbus.

Data from previous studies in the literature suggest that differences exist in the
proliferation rates of breast muscle myogenic cells cultured post-hatch from
two divergent turkey lines. The two lines are a randombred control line (RBC2)
and a line developed from the RBC2 selected for body weight at 16-wk of age
(F-line). To date, all the data supporting differences in myogenic cell activity
have used tissue from post-hatch poults originating from the RBC2 and F-lines.
The objective of the current study was to evaluate potential genetic differences
in myogenic cells harvested from embryos from the two lines. Egg weights
(91.3 vs. 79.8 g) and embryo weights (24. 9 vs. 21.1 g) were increased in the F-
line vs. RBC2 line at ED 20. Myogenic cell counts were evaluated in ED 14 and
ED 20 embryos. Primary cultures of myogenic cells were isolated from equal
amounts of pectoralis major breast muscle from embryos in both lines. Follow-
ing a 2-h pre-plating period to minimize the proportion of non-myogenic cells,
equal numbers of myogenic cells were plated and cultured at 37°C for up to 7 d.
During this time, cell counts were determined in five random fields within each
culture plate using a light microscope. The cell counts were made at various
time points from d 1 up to d 2. Digital photographs were taken to establish a
visual time line of cell proliferation over a period of up to 7 d. Cell counts
conducted in ED 14 embryos showed greater numbers of cells for the F-line vs.
RBC2 line on d 1 (80 vs. 68 cells; mean of five fields per plate, four plates per
line) and d 2 of culture (161 vs. 95 cells). Similar trends were observed in
muscle cells from F-line and RBC2 embryos at ED 20 on d 1 (95 vs. 80 cells)
and d 2 (102 vs. 74 cells) of culture. These results suggest that genetic differ-
ences exist in embryonic breast muscle myogenic cell proliferation. The results,
however, may not be a direct effect of selection but could be simply due to
selection associated increases in egg weight and embryo weight.

Key Words: Embryonic, Turkey, Myogenic cell

    81    Broiler growth and development as influenced by divergent selec-
tion for ascites.  H. O. Pavlidis*, L. K. Stamps, J. M. Balog, and N. B. An-
thony, University of Arkansas, Fayetteville.

Ascites syndrome is an often fatal condition that affects rapidly growing meat-
type poultry and results in tremendous economic losses for the poultry producer
through on-farm mortality and processing condemnations. Current broiler man-
agement practices address this issue through programs designed to slow early
growth. These include, but are not limited to, feed restriction, lighting pro-
grams and watering systems. A long term selection study using hypobaric hy-
poxia has yielded research lines that have very different susceptibilities to as-
cites. In fact, the Susceptible (SUS) line had a reported incidence of ascites of
98. 5% while line Resistant (RES) was only 26% when reared under simulated
high altitude conditions. Exploration of these lines has revealed that after only
8 generations of selection significant differences in growth pattern were ob-
served. Significant line differences were observed for hatch weight with line
RES being higher than SUS. Interestingly, by Day 3 the line differences in BW
are gone and by Day 7 a complete reversal in line ranking is apparent with Line
SUS being heavier than RES. It appeared that the selection against ascites in-
duced by hypobaric hypoxia has favored a broiler that self-restricts growth.
Selection for increased ascites has emphasized a bird that grows very rapidly
immediately post hatch. These observed growth differences continue to Day 42
where SUS remains heavier then RES. These differences in BW and growth at
Day 42 have translated into both absolute and relative differences in Pectoralis
Major with Line SUS being greater than RES. By Day 56, however, there was
no absolute difference in Pectoralis Major, but Line SUS maintained a higher
relative breast weight and a smaller relative WOG than Line RES. Selection for
ascites resistance has resulted in an alteration of early growth that appears to
carry over to economically important traits such as body weight and breast
yield when measured at processing ages. Concurrent selection for ascites and
respective production traits may counteract these losses.

Key Words: Ascites selection, Growth pattern, Breast yield

    82    Broiler lines differing in a major dominant gene for resistance to
the ascites syndrome.  S. Druyan*1, A. Ben-David2, S. Yahav3, and A. Cahaner1,
1The Hebrew University, Rehovot, Israel, 2Be’er Tuvia Poultry Disease Labo-
ratory, Be’er Tuvia, Israel, 3Agricultural Research Organization, Bet Dagan,
Israel.

Genetic control of the tendency of broilers to develop ascites syndrome (AS)
was suggested, but research is hindered by low incidence of AS in commercial
populations. Therefore divergent selection aimed at developing AS-resistant and
AS-susceptible lines was initiated. Progeny of 85 sires (So generation) from a
commercial dam-line were evaluated under AS-inducing conditions. Incidence
of AS (%AS) per family ranged from 0 to 50%; and was highly heritable (about
0.6).

Additional chicks (generation S1) were produced from the So parents of fami-
lies with lowest %AS and highest %AS, and were tested under experimental
AS-inducing condition. Significant genetic divergence was established between
AS-susceptible and AS-resistant lines already by a single cycle of selection.
Among S1 progeny of high-%AS families, 70% of the chicks exhibited AS, in
contrast to only 20% among progeny of the low-%AS families. This divergence
further increased in the following generations: among the S2 and S3 progeny,
%AS was over 90% in the AS-susceptible line, and lower than 20% in the AS-
resistant line.

Pedigree analysis suggested that a major dominant gene is responsible for AS
resistance, with the majority of AS-resistant birds being homozygous for domi-
nant allele, while AS-susceptible chicks are homozygous for the recessive allele
for susceptibility. Broilers of these two lines facilitate a more reliable and sensi-
tive research on various aspects of AS: 1. Determining the genetic basis of AS,
using the divergent lines and crosses between them. 2. Developing more reli-
able physiological criteria for early phenotypic identification AS-resistant and
AS-susceptible individuals. 3. Examining the correlated responses to selection

Genetics: Genetics I
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against AS-susceptibility, by comparing the divergent lines under normal envi-
ronmental conditions.

Key Words: Ascites syndrome, Selection, Heritability

    83    Statistical comparison of nonlinear breast yield curves.  M. Zuidhof*,
Alberta Agriculture, Food and Rural Development, Edmonton, AB, Canada.

Statistical comparison of nonlinear relationships is difficult since estimation
procedures are not a standard part of most statistical packages. A methodology
described by Motulsky and Ransnas (1987) was used to compare breast yield
curves of two commercial broiler strain crosses. Single males (M) and females
(F) of Ross x Ross 308 (R308) and Ross x Ross 708 (R708) strains were dis-
sected twice per week from 0 to 56 d of age. Additionally, two and ten birds per
group were dissected at 53 and 56 d of age, respectively. Huxley’s allometric
relationship (y=axb) was employed to relate breast weight to BW, using the
NLIN procedure of SAS. Yield curves for M and F were compared within strain,
and within strain comparisons were made for both M and F. The following
describes the methodology used to compare M and F within a strain. Optimal
parameter estimates were obtained separately for M and F. Sums of squares
were determined for each sex. Next, optimal parameter estimates were deter-
mined for the combined data, and the sum of squares was determined for the
pooled data set. To determine whether the separate estimates were better than
the pooled estimate, an F ratio was calculated, and a corresponding P value was
determined. For each group, nonlinear breast yield curve comparisons showed
significant differences (see table).

Reference:

Motulsky, H. J. and L. A. Ransnas. 1987. Fitting curves to data using nonlinear
regression: a practical and nonmathematical review. FASEB J. 1:365-374.

Table. Significance of breast meat yield curve comparisons.

Group 1 Group 2 F value P > F

F R308 M R308 4.086 0.0222
F R708 M R708 5.157 0.0088
F R708 F R308 6.409 0.0032
M R708 M R308 8.162 0.0008

Key Words: Nonlinear model, Breast meat yield, Statistical methodology

    84    Developmental profiling of telomerase genes by quantitative real-
time pcr in the chicken embryo.  T. H. O’Hare* and M. E. Delany, University
of California, Davis.

Telomerase activity is essential for maintaining telomere size which has a major
impact on genome stability and thus cellular lifespan. Telomerase consists of an
RNA template (telomerase RNA, TR) and a reverse transcriptase (telomerase
reverse transcriptase, TERT), which catalyzes the addition of telomeric repeats
to the chromosome ends. In the chicken, telomerase activity is high during early
differentiation and organogenesis, with activity decreasing in many somatic
tissues (e. g., brain, heart, liver) and disappearing before hatch. Whereas, stem
cells, highly proliferative tissue layers (e. g., intestinal epithelium), and the ga-
mete lineage maintain strong activity at all ages. TR and TERT expression pat-
terns and their correlation with telomerase activity are unknown in the chicken;
therefore, the objective of this study was to evaluate developmental expression
of TR and TERT. Quantitative real-time RT-PCR (q-PCR) was used to assay
mRNA levels by the comparative Ct method. Here we present data from four
organs (brain, heart, liver, and intestine) at two ages, 7 and 14 days of incuba-
tion (DI) which correspond to when initial changes in telomerase activity occur.
TERT levels did not change between the two ages. However, TR levels increased
18-fold in intestine and 3-fold in liver between 7 and 14 DI; these organs main-
tain high and moderate telomerase activity, respectively. Brain TR levels de-
creased 5-fold and heart TR levels stayed the same between the two ages. The

latter two organs demonstrate a decrease in telomerase activity between 7 and
14 DI. These results suggest that changes in TR expression rather than TERT
are the basis for ontological shifts in telomerase activity in the chicken.

Key Words: Telomerase, Development, q-PCR

    85    Association of polymorphisms in MC3R/4R and UCP genes with
ascites resistance.  P. Sharma*, W. Bottje, and R. Okimoto, University of Ar-
kansas, Fayetteville.

Sequence analysis of MC3R, MC4R and avUCP genes revealed novel missense
mutations in each gene segregating in a commercial broiler line. Of the two
missense mutations found in MC3R, Gly104Ser heterozygote was associated
with higher feed efficiency and higher body weight. UCP Ala118Val allele was
associated with higher feed efficiency in a male population and MC4R Ser76Leu
heterozygote was found to be associated with higher body weight in a male
population. We decided to screen these alleles across three ascites lines: the
control (unselected), ascites resistant, and susceptible lines. Allele frequency
differences were observed between lines. Two SNPs in MC3R gene Met54Leu
and Gly104Ser were found to segregate in the population as three MC3R
haplotypes Leu-Gly, Leu-Ser, Met-Gly. The MC3R Leu-Ser haplotype was found
to be lost by the resistant line, and it was found to be present at low frequency in
the control and susceptible lines. The frequency of avUCP Val118, MC3R Met-
Gly haplotype, and MC4R Ser76 was higher in the susceptible line. The resis-
tant and susceptible lines are under selection and maintained using 24 males
and 3 females mated to each male. Although allele frequency differences have
been observed between lines, the possibility of genetic drift cannot be ruled out.
Given the frequencies of these alleles, they may not be the major contributors to
ascites susceptibility.

Key Words: Ascites, Allele, Polymorphism

    86    Myosin isoform transitions in genetically distinct turkey lines.  F.
Cihla*, S. Graham, J. M. Reddish, M. Wick, and M. S. Lilburn, The Ohio State
University, Columbus.

Over the past 20 years, there have been significant increases in body weight
and breast muscle proportion in commercial broiler and turkey strains. The
genetic increases in breast muscle proportion have been accompanied by an
increased incidence of muscle quality anomalies, similar to but not the same as
the pale, soft, exudative (PSE) genetic muscle defect in swine. Myosin makes
up approximately 40% of total breast muscle protein and there are distinct
isoforms of myosin corresponding to specific stages of development (i. e. em-
bryonic, post-hatch or neonatal, adult). The objective of this study was to com-
pare the myosin isoform transition pattern in three genetic lines of turkeys. A
randombred control turkey line (RBC2) has been maintained at Ohio State for
approximately 35 years and this line corresponds to the commercial turkey of
the late 1960s. A line was developed from the RBC2 based solely on selection
for body weight at 16 wk (F line) and selection now stands at over 35 genera-
tions. This line has significantly larger breast muscles than the RBC2 but pro-
portional breast muscle wt is similar in the two lines. The third line studied was
a commercial line which is similar in weight to the F line but with a significant
increase in the proportion of breast muscle. The hypothesis to be tested was that
concomitant with genetic increases in absolute and proportional muscle wt, the
transition to the adult myosin isoform would be accelerated in the two heavy
turkey lines compared with the RBC2 line. The adult isoform was detected by
14 d of age in all three lines and this is similar to what was reported by Maruyama
and Kanemaki (1991). From 14 to 21 d, there appeared to be a rapid increase in
the concentration of the adult isoform in the F line compared with the other two
lines. In the F line compared with its randombred control (RBC2), selection for
body weight is associated with a rapid transition to the adult myosin isoform
but this transition pattern does not appear to be affected by selection for both
body weight and relative breast muscle weight, as would be the case in modern
commercial turkeys.

Key Words: Turkeys, Breast muscle, Myosin



39ABSTRACTS OF PAPERS

    87    A retrovirus insertion causes abnormal expression of the tyrosinase
gene in recessive white chickens.  C. M. Chang*1, J. L. Coville1, J. P. Furet2, A.
Oulmouden4, G. Coquerelle1, D. Gourichon3, and M. Tixier-Boichard1, 1National
Institute for Agronomic Research, UMR INRA/INA P-G, Jouy-en-Josas, France,
2National Institute for Agronomic Research, UEPSD, INRA, Jouy-en-Josas,
France, 3National Institute for Agronomic Research, INRA, Nouzilly, France,
4INRA/University of Limoges, Limoges, France.

The purpose of this study was to identify the causal mutation in the tyrosinase
(TYR) gene, which could explain the recessive white phenotype in chickens. A
restriction fragment length polymorphism (RFLP) was first observed with 3
different enzymes in all chickens carrying the recessive white mutation at C
locus, by using a total chicken TYR cDNA probe. Several partial probes were
then used to confirm and localize the rearrangement region within intron 4.
After amplifying intron 4 by long PCR, a major size difference was observed

between the mutant (14kb) and the normal genotype (around 7kb). The ampli-
fied fragment was digested by HindIII, then the intronic fragments obtained for
the mutant and for the normal were cloned and sequenced. A complete retrovirus
insertion was found in intron 4 of TYR gene of recessive white chickens. RT-
PCR and quantitative RT-PCR tests were performed in order to compare and
measure the gene expression level in both recessive white and wild type geno-
types. The RT-PCR study showed that the TYR gene was transcribed in skin
samples for both recessive white and the wild-type chickens, but with an appar-
ently lower intensity in the recessive white genotype than in the wild type. The
quantitative RT-PCR study showed that the expression level of TYR gene is at
least 1000 times decreased in recessive white chickens. It is strongly suggested
that the retrovirus insertion affects the splicing procedure and induces the ab-
normal expression of TYR gene in the recessive white chickens.

Key Words: Tyrosinase gene, Retrovirus, Recessive white

    88    Digestible sulfur amino acid requirement variation in broilers due
to sex, rearing environment, and performance parameters.  B. Lumpkins*
and A. Batal, University of Georgia, Athens.

Two experiments were conducted to evaluate variations in the estimated digest-
ible sulfur amino acid requirement (DSAAR) for body weight gain (BWG) and
gain to feed ratio (GF) due to sex and rearing environment from 7 to 21 d of age.
Chicks were sexed immediately after hatch, and placed in either starter batter-
ies or floor pens. A standard corn-soybean meal diet with 23% CP and 3,200
Kcal ME/kg was fed from 0 to 7d of age, after which the chicks were sorted and
allocated to the experimental diets. The experimental diets were formulated to
be isocaloric and isonitrogenous, and varied only in the level of digestible sul-
fur amino acid. The digestible sulfur amino acid levels were 0.54, 0.64, 0.74,
0.84, and 0.94% for Experiment 1, and 0.61, 0.71, 0.81, 0.91, and 1.01% for
Experiment 2. The true sulfur amino acid digestibility was determined using
the total fecal collection precision-fed rooster assay with adult cecectomized
roosters. The DSAAR was estimated using one slope broken-line methodology.
In Experiment 1, when chicks were reared in starter batteries, the estimated
DSAAR based on BWG was higher for females (0.81%) than males (0.76%).
However, the estimated DSAAR was higher for males (0.78%) than females
(0.68%) based on GF. There was only a slight difference in the estimate DSAAR
for males based on either BWG or GF. In females, the estimated DSAAR was
higher based on BWG than GF. In Experiment 2, for chicks reared in starter
batteries, the estimated DSAAR for males (0.73%, 0.75%) and females (0.73%,
0.74%) was very similar based on both BWG and GF, respectively. However,
when the chicks were reared on the floor, the estimated DSAAR was higher for
females (0.76%, 0.87%) than males (0.73%, 0.81%) based on BWG and GF,
respectively. The estimated DSAAR, based on GF, was higher for chicks reared
on the floor compared to chicks reared in the batteries. The inconsistent results
suggest no real difference in the estimated DSAAR due to sex. The estimated
DSAAR for maximal efficiency may be higher for both males and females when
chicks are reared on the floor.

Key Words: Sulfur amino acids, Sex, Rearing environment

    89    Standardized ileal amino acid digestibility of crystalline amino ac-
ids is close to 100% regardless of the standardization method.  D. Hoehler*1,
A. Lemme1, C. O. Brito2, and H. S. Rostagno2, 1Degussa Corporation, Kennesaw,
Georgia, 2University of Vicosa, Vicosa, Minas Gerais, Brazil.

The use of methionine, lysine, threonine, and tryptophan supplements is com-
mon practice in animal nutrition. In the future, potentially some more amino
acids might be commercially available for feed production. Amino acids from
supplemental amino acid sources were often found to be 100% digestible based
on the determination by total tract or excreta amino acid digestibility. This ap-
proach has some methodological drawbacks which can be overcome by deter-
mination of ileal amino acid digestibility. In the present experiment, 84 male
ROSS 308 birds were distributed to 2 treatments with 6 replicates of 7 birds

each at 17 d of age. Birds were housed in metabolism crates. Experimental diets
and water were offered for ad libitum consumption from day 17 to 22. Two
experimental diets were formulated: a protein-free diet consisting mainly of
starch but containing also oil, fiber, mineral and vitamin sources; and a test diet
in which 9.1% of the starch of the protein-free diet (PFD) was replaced by a
mixture of crystalline amino acids. At d 22 birds were slaughtered by cervical
dislocation and ileal digesta from the terminal ileum was collected for digest-
ibility determination. Ileal digestibility figures were corrected for basal endog-
enous amino acid losses determined firstly by feeding the PFD and secondly by
using figures obtained by feeding enzymatically hydrolyzed casein (EHC, based
on literature data). Basal amino acid losses at the terminal ileum were between
80 (Met, Trp) and 500 (Thr) mg/kg dry matter intake for individual amino ac-
ids. Standardized ileal amino acid digestibilities of crystalline amino acids were:
Lys 100.3%, Met 99.6%, Met+Cys 98.7%, Thr 97.0%, Trp 101.6%, Arg 100.5%,
Ile 99.9%, Leu 100.3%, and Val 99.9% when corrected for basal endogenous
losses based on feeding the PFD diet. The digestibility figures are very close to
100% regardless of the way of standardization methodology (PFD or EHC),
suggesting a complete absorption of crystalline amino acids until the terminal
ileum in growing broiler chickens.

Key Words: Amino acids, Ileal digestibility, Broiler

    90    Effects of age on amino acid digestibility in turkeys.  O. Aimiuwu*
and M. Lilburn, The Ohio State University/OARDC, Wooster.

In turkeys, there is not much documented research on the relationship between
age and amino acid digestibility. Since the protein and amino acid require-
ments for poults are the highest of all commercial poultry species, it is impor-
tant to ascertain the digestibility coefficients of common feedstuffs at different
ages so as to formulate diets as accurately and as economically feasible as pos-
sible. Three ileal amino acid digestibility trials were conducted to study the
effects of age on the ability of poults to digest protein from common protein
sources. Poults were fed semi-purified diets containing meat and bone meal
(MBM), soybean meal (SBM), fishmeal and a commercial 60% CP blend (blend)
as the sole sources of protein. Two complete diets formulated to commercial
specifications were also tested. One diet contained corn with a high level of
SBM (CS) and the other contained corn, fish meal and a lower level of SBM
(CSF). There was an overall diet effect on digestibility (P<0.05). At 5 d of age,
poults fed the diets containing MBM and fishmeal had significantly lower di-
gestibility coefficients (P<0.05) compared with 3 and 6 week-old poults. There
were no significant age effects on essential amino acid digestibility in poults
fed the commercial protein blend, CS and CSF complete diets except for threo-
nine in the protein blend, histidine, methionine and valine for the complete
diets, including lysine for the CS diet. It is therefore concluded that the effects
of age on feed ingredient digestibility is influenced by the type of feed ingredi-
ent.

Nutrition: Amino Acids
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    91    Digestible lysine levels in the pre-laying and pre-peak periods for
laying hens.  R. M. Jardim Filho*, J. H. Stringhini, F. B. Carvalho, M. S. Matos,
M. B. Cafe, and L. F. Reis, Universidade Federal de Goias, Goiania, Goias,
Brasil.

Lysine has been used in laying hen diets to improve egg weight, albumen weight
and performance. This experiment was carried out to evaluate the effects of
different lysine levels in pre-laying diets for pullets. One hundred and sixty 16
weeks-old Lohmann LSL pullets were housed in poultry house and evaluated
during 61 days, until 25 weeks of age. All diets were corn-soybean based and
were isocaloric and isonutritive (protein, calcium, phosphorus, digestible amino
acids, methionine+cystine, threonine, triptophan). The diets were provided in
two phases: from 16 - 20 weeks (first egg) and 21-25 weeks, and were formu-
lated according to Lohmann LSL manual requirements. Starting at 16 weeks,
the photoperiod was increased 10 per week from 13 hours light per day was
reached 16. The minimum and maximum temperatures observed were 10.6 C
and 37.8 C, respectively, during the experimental period. A randomized block
experimental design was used (two 16-week weight range: 1.000 - 1.116 and
1.117 - 1.226 kg) with four treatments (four levels of digestible lysine: 0.6, 0.7,
0.8 and 0.9%) and four replicates of ten chickens per experimental unit. Day at
first egg, egg production, egg weight, feed intake, feed: gain ratio (kg/dz, and
kg/kg), lysine intake, and live weight gain were evaluated. Data were submitted
to polynomial regression (5%) analysis using the statistical software SAEG
(2004). No significant differences were found in day at first egg, egg weight,
feed intake (during the pre-laying or pre-peak phase), feed gain ratio (kg/kg)
and weight gain. Significant linear responses (P<0.05) were observed for feed-
to-gain ratio expressed as kg/dozen eggs (Y= 1.63159 - 0.000449606 X; R2=
0.92), egg production (Y=60.75 + 0.0280 X; R2= 0.68) and lysine intake (Y= -
8.73786 + 0.894044 X; R2= 0.98). In this study, the highest level of digestible
lysine (0.9%) fed to pullets from 16 weeks the greatest lysine intake and best
production performance to 25 weeks led.

Key Words: Diet, Lysine, Pre-laying

    92    The effect of supplemental glutamine on growth performance and
immune response of broilers vaccinated and challenged with Eimeria
acerulina and Eimeria maxima.  S. Bartell* and A. Batal, University of Geor-
gia, Athens.

An experiment was conducted to evaluate the effect of supplemental (supp)
glutamine (Gln) on growth performance and immune response of broilers vac-
cinated and challenged with Eimeria. There were 12 experimental treatments in
a 3 x 2 x 2 factorial design. Immediately after hatch, four replicate pens of
thirty-five chicks were randomly assigned to one of three dietary treatments.
The birds were fed either a corn-SBM control diet, a diet supp with 1% Gln for
the starter period then fed the corn-SBM diet for the rest of the experimental
period, or 1% Gln supp for the entire experimental period (0-42 d). All diets
were formulated to be isocaloric and isonitrogenous. Immediately posthatch,
half of the birds were vaccinated with E. acervulina and E. maxima. On d 0, 32
and 40 twelve chicks per treatment were sacrificed for duodenum, jejunum,
bile, and blood sample collections. On d 19, half of the vaccinated and half of
the non-vaccinated birds were challenged orally with E. maxima and E.
acervulina. On d 25, five birds per pen were sacrificed for small intestine lesion
scores. Weight gain and feed efficiency were significantly (P<0.001) improved
in vaccinated, non-vaccinated, challenged, or non-challenged birds when the
chicks were fed diets with 1% Gln as compared to non-challenged, non-vacci-
nated chicks fed the control. Birds that were vaccinated and fed the diet supp
with 1% Gln performed better than the vaccinated control birds (P<0.05). Birds
that were challenged and fed the diet supp with 1% Gln performed better than
the challenged control birds (P<0.05). The chicks fed diets supp with 1% Gln
had lower lesion scores and less incidences of secondary infections than the
control birds (P<0.05). Concentrations of bile, intestinal and serum IgA and
serum IgG and IgM were increased in the chicks fed diets with 1% Gln for 40 d
(P<0.05). The results indicate that the addition of Gln to the diet of broiler
chicks improves growth performance and may stimulate development of the
immune system when presented with a disease or vaccination challenge.

Key Words: Glutamine, Eimeria, Immune response

    93    The effects of sex and rearing environments on the digestible threo-
nine requirement of broilers.  B. Lumpkins* and A. Batal, University of Geor-
gia, Athens.

Two experiments were conducted to evaluate variations in the estimated digest-
ible threonine requirement (DTR) for body weight gain (BWG) and gain to feed
ratio (GF) due to sex and rearing environment from 7 to 21 d of age. Chicks
were sexed immediately after hatch, placed in either starter batteries or floor
pens, and fed a standard corn-soybean meal diet with 23% CP and 3,200 Kcal
ME/kg to 7d of age. The chicks were then sorted and allocated to the experi-
mental diets. The experimental diets were formulated to be isocaloric and
isonitrogenous, varying only in the level of digestible threonine. The digestible
threonine levels used were 0.50, 0.60, 0.70, 0.80, and 0.90% in Experiment 1,
and 0.48, 0.58, 0.68, 0.78, and 0.88% in Experiment 2. The true threonine
digestibility of the diets was determined using the total fecal collection preci-
sion-fed rooster assay with adult cecectomized roosters. The requirements were
estimated using one slope broken-line methodology. In Experiment 1, when the
chicks were reared in batteries, there was no difference in the estimated DTR
between males and females based on BWG (0.75%, 0.73%) and GF (0.74%,
0.74%), respectively. In Experiment 2, when chicks were reared in batteries,
there was no difference in the estimated DTR between males and females based
on BWG (0.69%, 0.69%) and GF (0.68%, 0.69%), respectively. The estimated
DTR for BWG and GF was also not different within sexes. However, the DTR
for chicks reared on the floor, based on BWG, was slightly higher for males
(0.65%) than females (0.63%), but the estimated DTR, based on GF, was slightly
higher for females (0.71%) than males (0.69%). The estimated DTR, based on
BWG, was lower for males and females reared on the floor compared to the
starter battery. The estimated DTR was not consistent between Experiments 1
and 2 for either males or females that were reared in batteries. However, there
was no variation in the estimated DTR between sex within experiment or rear-
ing environment. The results suggest that there is no difference in the estimated
DTR when either based on BWG or GF due to sex or rearing environment.

Key Words: Threonine, Sex, Rearing environment

    94    Amino acid density and L-threonine response in Ross broilers.  W.
S. Virden*1, A. Corzo1, W. A. Dozier, III2, D. J. Burnham3, and M. T. Kidd1,
1Mississippi State University, Mississippi State, 2USDA-ARS, Poultry Research
Unit, Mississippi State, Mississippi, 3Ajinomoto Heartland, Chicago, Illinois.

An experiment was conducted to examine the effect of feeding broilers diets
containing high (H) or low (L) amino acid density during the finisher period.
Also, the impact of L-Thr addition to diets differing in amino acid density was
measured. Ross x 708 male broilers were placed in floor pens and fed common
diets from d 1 to 34 that met or exceeded NRC (1994) recommendations. From
d 35 to 55, dietary treatments consisting of H amino acid density (digestible
Lys = 0.88%, TSAA = 0.69%, and Thr = 0.59%) or L amino acid density (di-
gestible Lys = 0.82%, TSAA = 0.64%, and Thr = 0.55%), with or without the
addition of dietary L-Thr were fed (9 replications/treatment). The average in-
clusion of L-Thr was 286 g/ton. On d 55, BW gain, feed conversion, feed in-
take, and mortality were measured. Also, on d 55, six birds per pen were se-
lected, weighed, and processed so that carcass characteristics could be mea-
sured. This experiment was a factorial arrangement of treatments in a random-
ized complete block design. Pen was the experimental unit. There were no in-
teractions between amino acid density and dietary L-Thr inclusion. No signifi-
cant effects due to feeding dietary L-Thr occurred. BW gain, feed intake, car-
cass yield, and breast meat yield relative to live BW did not differ due to amino
acid density. Birds fed diets containing H amino acid density had higher (P <
0.05) breast meat yield relative to carcass containing abdominal fat, lower (P <
0.05) feed conversion, and abdominal fat than birds fed diets with L amino acid
density. Increasing amino acid density improved some aspects of broiler live
performance and carcass traits, but the marginal reduction of the less limiting
amino acids (i. e., Ile, Val, Arg, and Trp), as a result of dietary L-Thr inclusion,
did not adversely affect any parameter measured.

Key Words: Broiler, Amino acid density, L-threonine
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    95    The effects of in ovo feeding of beta-hydroxy-beta-methylbutyrate
(HMB) and arginine on jejunal expression and function in turkeys.  O.
Foye*1, P. Ferket1, and Z. Uni2, 1North Carolina State University, Raleigh, 2The
Hebrew University of Jerusalem, Rehovot, Israel.

In ovo feeding (IOF), administration of nutrients into the amnion prior to pip-
ping, may enhance growth performance by enhancing intestinal development
and function. We studied the effects of IOF arginine (ARG) and HMB on brush
boarder enzyme activity and nutrient absorption. Jejunal expression of ami-
nopeptidase (AP) and sucrase-isomaltase (SI), Na+ glucose transporter (SGLT-
1), peptide transporter (Pept-1) and jejunal activity of leucine AP, sucrase (S)
and maltase (M) were evaluated in Hybrid poults. At 23 d of incubation, 4 IOF
treatment groups of 100 eggs were subjected to a factorial arrangement of 2
levels ARG (0% or 0.7%) and 2 levels HMB (0% and .1%) in 1.5 ml of .4%
saline. Poults were provided feed and water ad libitum within 24 hours after
hatch. Samples from the mid-jejuna were taken at 25 days of incubation (25E),
hatch, 3, 7, and 14 d. IOF of HMB + ARG greatly enhanced S and M activity at
the 25E and at 14-d, over the non-injected controls (C) (p<0.05). Jejunal S and
M activities were 3-fold greater in poults in ovo fed ARG + HMB than all other
treatments at 14-d (p<0.05). Jejunal S activity was enhanced at hatch and 7-d
in poults IOF ARG over all other treatments with independent and main effects
of HMB and ARG (p<0.05); while jejunal M activity was enhanced at hatch by
IOF ARG and HMB + ARG over C and HMB with a significant main effect of
HMB (p<0.05). Jejunal LAP activity was improved by IOF of HMB + ARG
over C at 25E, hatch, 3-d and 14-d with a significant HMB X ARG interaction
effect (p<0.05). There was an HMB X ARG interaction effect on jejunal Pept-1,
SGLT-1 and SI expression levels at hatch, 3d, and 7 d (p<0.05). At 25E, IOF of
HMB enhanced jejunal Pept-1 expression over the (C) (p<0.05). At hatch, Pept-
1, SGLT-1 and SI jejunal expression was enhanced by IOF of HMB in compari-
son to C (p<0.05). In ovo feeding may enhance early growth by improving
intestinal function and development, which may provide the nutrients and en-
ergy needed for more rapid growth during the post-hatch period.

Key Words: In Ovo Feeding, Nutrient transporters, Brush border enzymes

    96    The effect of glutamine manufacturing on growth performance and
the development of the immune system of broilers.  S. Bartell* and A. Batal,
University of Georgia, Athens.

An experiment was conducted to evaluate the effect of supplemental (supp)
glutamine (Gln) as compared to similar amino acids (AA) on growth perfor-
mance development of the immune system of broiler chickens. Immediately
after hatch six replicate pens of ten chicks were randomly assigned to one of
eight dietary treatments for 21 d. All diets were formulated to be isocaloric and
isonitrogenous. The birds were fed either a corn-soybean meal control diet or a
diet supp with bacitracin dimethylene salicylate (BMD), 1 or 2 % Gln, 1% Gln
(China source), 1% His, 1% Glu, or 1% Asp. Various AA were used to deter-
mine if the benefits of Gln supp observed in previous studies were due to the
manufacturing of Gln. His was evaluated because it is processed via a similar
fermentation method as Gln, Glu is the acid form of Gln, and Asp is the most
similar to Gln in chemical structure. Gln from a source in China was used to
determine if there are differences due to sources. On Day 0, 7, and 21 two
chicks per pen were sacrificed for duodenum, jejunum, bile, and blood sample
collections and weights. On d 14, five birds per pen were injected I. V. with a
0.05% solution of SRBC. On d 21, blood was collected to determine SRBC
antibody titers. Weight gain and feed efficiency were significantly (P<0.001)
improved when chicks were fed diets supp with 1% Gln as compared to chicks
fed the control diet and all the other dietary treatments. Supplementing the diet
with 2% Gln, 1% His, and 1% Gln (China) significantly depressed weight gain
(P<0.05) and 1% His and 2% Gln appeared to be toxic. Concentrations of bile,
intestinal and serum IgA, serum IgG, serum IgM, and the antibody titer in re-
sponse to SRBC were significantly higher at 21 d in the chicks fed diets supp
with Gln (P<0.05) when compared to the other dietary treatments. The immune
benefits observed in the birds fed diets supp with 1% Gln and not for the 1%
Glu indicate that the amine form and not the acid form needs to be supp in the
diet. The results indicate that the addition of Gln to the diet of broiler chicks
improves growth performance and may enhance the development of the im-
mune system.

Key Words: Glutamine, Immune system, SRBC

    97    Effect of methionine level on broilers submitted to immunological
stimulus.  L. Rubin1, A. Ribeiro*1, C. Canal1, A. Kessler1, L. Kratz1, A. Santos1,
J. Barbi2, R. Gonzalez-Esquerra2, and M. Vazquez-Anon2, 1UFRGS, Porto Alegre,
RS, Brazil, 2Novus International, St Louis, Missouri.

A variety of nutrients has been suggested to have immunoregulatory actions;
however, their interactions in broilers fed practical diets are limited to a few
published studies. Methionine (Met) is the first limiting amino acid for poultry
and due to its widespread functions, beyond muscle accretion; it could play an
important role in challenged broilers. The present trial aimed to test if there was
an optimum level of digestible sulfur amino acids (DSAA) interacting with
immunological stimulus. The stimulus was based in a strong vaccination pro-
gram, in order to simulate field challenge. Three levels of DSAA (0.72; 0.82;
0.92% from 1 to 21-d and 0.65; 0.75; 0.85% from 22 to 42-d of age) and two
vaccination schedules (VSA or VSB) were used. Alimet feed supplement (an 88
% aqueous solution of 2-hydroxy-4-methylthio butanoic acid) was used as source
of Met. One-d-old Cobb males broilers, submitted to VSA were vaccinated
against infectious bronchitis, Marek and Fowl Pox and at 14-d against Gumboro.
The VSB was a positive control without vaccination. Freund´s Adjuvant was
injected at 28 d of age, in a 0.5ml dose, intramuscularly, in all treatments. At
40-d of age 0.1 ml of avian tuberculin was injected in one wattle and 24 h latter
a qualitative analysis was done measuring its diameter. The experiment was
statistically analyzed as a 3x2 factorial with 6 treatments and 6 replicates. No
interactions between DSAA and VS were observed. Birds receiving the highest
dietary DSAA had greater weight gain (WG) at 42-d. Poorest feed conversion
was seen for the lowest dietary DSAA. Vaccinated birds showed lower WG and
feed intake until 21-d of age. At 28-d of age, no more differences in perfor-
mance were observed between VS groups. No differences in wattle diameter
were observed across DSAA levels or VS. The results show that commercial
levels of DSAA could be underestimated for modern broiler strains.

Key Words: 2-hydroxy-4-methylthio butanoic acid, Broilers, Immunological
stimulus

    98    Effect of dietary methionine on breast muscle accretion and pro-
tein expression.  A. Corzo*, M. T. Kidd, A. Shack, and S. C. Burgess, Missis-
sippi State University, Mississippi State.

Certain nutrients have a profound effect on breast meat yield, particularly Met
and Lys. A study evaluated the effect that dietary Met has on growth, carcass
traits, and protein expression in breast muscle of broilers. A common diet was
fed to 1-d-old Ross 708 male broilers from placement until 21 d of age. Birds
were then fed either Met deficient (0.33% Met, 0.37% Cys; MD) or Met ad-
equate (0.48% Met, 037% Cys; MA) mash diets, ad libitum, from 21 to 42 d of
age (3 pens/trt; 12 broilers/pen). At 42 d of age, live performance parameters
were measured. Also, a section of muscle tissue was dissected from the cranial
region of the left side pectoralis major (3 birds/trt). Sections were prepared by
solubilization and in-solution tryptic digestion, and analyzed by tandem mass
spectrometry. All remaining birds were processed and their carcass characteris-
tics determined.

Broilers fed the MA diet had higher (P < 0.01) carcass weight and yield, and
lower (P < 0.01) abdominal fat percentage that those fed the MD diet. Weight
and yield of pectoralis major and minor muscles were higher (P < 0.01) in
broilers fed the MA diet. Furthermore, broilers fed MD had increased (P < 0.01)
breast meat yield variability; thus, MA fed birds resulted in improved breast
meat yield uniformity. After mass spectrometry analyses, the six pectoralis muscle
samples resulted in a combined identification of one hundred and ninety pro-
teins identified using a Turbo-SEQUEST algorithm. Similar number of pro-
teins were observed for both treatments. Certain proteins appeared to be ex-
pressed in muscle of chickens fed MD diets. However, while some these pro-
teins may represent potential markers for breast meat yield status as affected by
dietary Met supply, explanation for their presence is elusive and requires fur-
ther research.

Key Words: Breast meat, Methionine, Proteomics
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    99    Methionine sources and sodium levels impact broilers performance
under Brazilian summer conditions.  A. Ribeiro*1, A. Kessler1, T. Viola1, J.
Barbi2, R. Gonzales-Esquerra2, and M. Vazques-Anon2, 1DZ-UFRGS, Porto
Alegre, RS, Brazil, 2Novus International, St Louis, Missouri.

Methionine (Met) is the first limiting amino acid for poultry and has an impor-
tant role in other livestock and companion animal feed formulations. The two
main sources of synthetic Met available to the animal feed industry are Alimet
feed supplement (an 88% aqueous solution of 2-hydroxy-4-methylthio butanoic
acid; HMTBA) or as dl-methionine (DLM). Sodium (Na) is a mineral that plays
a role in amino acid nutrition, active transport absorption, and feed and water
intake. The present trial aimed to study the effect of three Na levels
(0.15;0.20;0.25/0.12;0.17;0.22% fed from 7 to 21 and 21 to 49 days, respec-
tively) and two Met sources (HTMBA and DLM) added on an equal molar
basis to a corn-soybean meal based vegetable diets deficient in Met on perfor-
mance of broilers subjected to tropical summer conditions in Brazil. The ex-
periment was statistically analyzed as a 3x2 factorial with 6 treatments and 7
replicates. No significant interactions between Met source and Na levels were
found. At the end of the study, HMTBA birds showed significantly higher weight
gain (WG: P<0.05) and feed conversion (FC; P<0.02) than DLM birds across
Na levels. The coefficient of variation for WG or FC was below 3%. There was
no Na response for WG and feed intake, but birds fed the higher level had the
best FC (P<0.03). The idea that vegetable diets can lead to feathering problems,
because of lower total sulfur amino acid levels in feed was not evidenced in this
trial. Cannibalism or feather pecking was not observed among birds and Met
sources did not influence feathering differently. From this study it can be con-
cluded that birds fed vegetable diets and reared under tropical Brazilian condi-
tions may have better performance when fed high dietary Na levels and supple-
mented with HMTBA rather than DLM.

Key Words: Methionine, 2-hydroxy-4-methyolthio butanoic acid, Heat stress

    100    Response to lysine levels over dynamic development of broilers.
S. Clemente-Hernández1, F. Salvador2, and E. O. Oviedo-Rondón*1, 1Stephen
F. Austin State University, Nacogdoches, Texas, 2Universidad Autónoma de
Chihuahua, Chihuahua, Chihuahua, México.

Optimum lysine (Lys) levels have been estimated for maximum breast develop-
ment for each dietary period. Recent reports indicate improved breast meat
yield when dietary Lys levels are increased over current recommended levels.
This project evaluated the effects on live performance and carcass traits when
increasing or decreasing by 10% the optimum (O) Lys levels during three di-
etary phases in broiler raised to 42 d of age. Basal corn-soybean meal diets were
formulated to achieve recommended O total amino acid (AA) contents for each
period. The O digestible Lys levels used in each period were 1.20, 1.09 and
0.98, respectively. Higher (H) or lower (L) Lys diets were obtained by addition
of Lys HCl or replacement with sand. Diets were analyzed for crude protein and
total AA. A total of 3,360 male Cobb-500 chickens were placed under simu-
lated commercial conditions in 96 floor pens. Chickens were fed with one of
these three diets (L, O, and H) during starter (0-17d), grower (17-35d), and
finisher (35-42d) phases, for a final factorial combination of 27 feeding treat-
ments, with 3 or 4 replicates per treatment. Carcass and parts yield were deter-
mined at 30 and 42 d of age. Data was analyzed by Mixed Model Proc for
repetitive measurements, and GLM Proc of SAS. Tukey′s test and orthogonal
contrasts were used for mean separation. Results indicated a significant (P<0.05)
effect of Lys levels for BWG, FI and FCR for every dietary period. However, no
significant (P>0.05) differences were observed in live performance from 1 to
42 d of age. Low starter Lys level had significant (P<0.05) carryover effects
over BWG and FI during grower and finisher periods. Dressing and breast meat
yield percentages were affected (P<0.05) by Lys levels at 30 and 42 d. These
results confirm that Lys levels required for maximum live performance at 42 d
of age are lower than those for maximum breast development. No consistent
benefits of altering the optimum Lys levels across dietary phases were observed.

Key Words: Broilers, Lysine, Breast development

    101    Growth responses, plasma metabolites, nitrogen excretion, and
ammonia production of male broilers provided diets varying in amino acid
density.  W. A. Dozier, III*1, M. T. Kidd2, A. Corzo2, D. Miles3, and S. L. Branton1,
1USDA-ARS Poultry Research Unit, Mississippi State, Mississippi, 2Mississippi
State University, Mississippi State, 3USDA-ARS Forage and Waste Manage-
ment, Mississippi State, Mississippi.

Increasing amino acid density early in life has shown to increase subsequent
growth performance and breast meat yield. However, reducing nutrient density
as birds reach market weight will decrease nitrogen content of excreta and may
reduce ammonia production as well as allow for growth comparable to a higher
CP regimen. This study examined growth performance, plasma metabolites,
nitrogen excretion, and ammonia production of male broilers during a 35 d
production period. Two-hundred and forty Ross x Ross 708 male broilers were
randomly assigned into Petersime batteries having raised wire floors (5 birds/
cage) at one d of age. Dietary treatments consisted of four feeding regimens
formulated to moderate (M) or high (H) amino acid density based on an ideal
amino acid pattern. Diets were fed from 1 to 7, 8 to 19, and 20 to 35 d. Feeding
regimen treatments were 1) HHH; 2) HHM; 3) HMM; 4) MMM. Each treat-
ment was represented by 12 replicate pens. At d 26, blood was collected from
one bird/pen for the determination of plasma total protein and uric acid concen-
trations. A 48 h total excreta collection period (33 to 35 d) was conducted to
assess nitrogen excretion and ammonia production.

Feeding the H amino acid density diet until 19 d of age improved (P=0.02) BW
gain. Broilers fed the HHH regimen had improved (P=0.03) cumulative BW
gain and feed conversion, but feed consumption and mortality were unaffected.
Plasma total protein and uric acid were similar among the treatments. From 33
to 35 d, increasing amino acid density increased (P=0.04) nitrogen excretion
and ammonia production. We conclude that reducing amino acid density dur-
ing the final phase of growth decreased nitrogen excretion and ammonia pro-
duction but cumulative feed conversion was compromised.

Key Words: Ammonia, Amino acid, Broiler

    102    Influence of dietary peptide levels on endogenous amino acid flow
in broiler chickens.  V. Ravindran*, S. M. Rutherfurd, D. V. Thomas, P. C. H.
Morel, and P. J. Moughan, Massey University, Palmerston North, New Zealand.

The traditional approach of determining endogenous nitrogen and amino acid
flows is to feed the bird a diet devoid of protein. This method has been criticised
since lack of protein may result in reduced digestive enzyme secretion and rate
of protein turnover in the gut. Recent reports suggest that dietary protein and
peptides exert a positive influence on endogenous amino acid flows, but lim-
ited data is available on the effects of dietary concentrations of protein or pep-
tides. In the present study, the enzyme-hydrolysed casein (EHC) method was
used to determine the effect of dietary peptide level on ileal nitrogen flows in
broiler chickens. Five experimental diets containing EHC at 0, 5, 10, 15 and
20% were formulated. All diets contained 0.3% titanium oxide as an indigest-
ible marker. Each diet was fed ad libitum to four pens (6 birds/pen) of male
broilers from 28 to 35 days of age. On day 35, terminal ileal contents were
collected and endogenous nitrogen flows were determined using the ratio of
titanium in the diet and ileal digesta. The endogenous flow of nitrogen and
most amino acids was similar (P > 0.05) between birds fed the protein-free diet
and those fed the 5% EHC diet. Increasing dietary EHC levels from 5 to 20%
significantly (P < 0.05) increased the endogenous flow of amino acids. The
only exception was the flow of proline, which decreased (P < 0.05) with in-
creasing EHC levels. The amino acid composition of endogenous protein dif-
fered (P < 0.05) between the protein-free diet and the EHC diets. The concen-
trations of glutamic acid, glycine, leucine and histidine were greater (P < 0.05)
and those of proline, arginine and cystine were lower (P < 0.05) with the EHC
method compared to the protein-free diet method. These results demonstrate
that the magnitude of losses of endogenous amino acids from the small intes-
tine of broiler chickens are influenced by the dietary levels of peptides.

Key Words: Enzyme hydrolyzed casein, Endogenous amino acid flow, Broiler
chicks
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    103    Effect of microgravity on mammillary cones of Japanese Quail
eggs.  S. Westmoreland*1, T. Halupnik1, J. Walker1, and P. Hester2, 1The Univer-
sity of Texas, Arlington, 2Purdue University, West Lafayette, Indiana.

A study was conducted in cooperation with NASA, National Aeronautics and
Space Administration, to determine if normal incubation of fertile eggs of Japa-
nese quail could occur in microgravity. Our role was to examine the eggshells
using scanning electron microscopy (SEM) to establish whether normal cal-
cium loss had occurred. Based on a previous baseline study with Japanese quail,
we predicted that the earliest calcium loss from mammillary cones of shells
would be at 12 d of incubation. There were 5 experimental groups in the NASA
study. The eggs of all groups were incubated at 37 to 37.5° C and turned hourly.
Eggs in groups 1 and 2 were incubated in space in an Avian Development Facil-
ity (ADF) unit aboard the Orbiter Endeavour flight STS-108 for 12 days. Group
1 was in 0 g; group 2 was spun in a centrifuge at 1 g. Groups 3 and 4 were
incubated in the ground control laboratory in an ADF unit. Group 3 was station-
ary at 1 g, while group 4 was spun vertically in a centrifuge, resulting in vari-
able force from 0 to 2 g. Group 5 was incubated on Earth in a standard labora-
tory incubator. The incubation was interrupted at days 4, 7, and 12 in each of
the test groups. The day 4 and 7 shells were injected with 4% paraformaldehyde
in 50 Mm Cacodylate buffer, pH 7.4 to terminate incubation. Incubation of day
12 eggs was terminated by opening the shells; no preservative was used. Egg-
shell samples from each group were treated with 6% sodium hypochlorite for
removal of shell membranes. The SEM examination revealed that calcium loss
had occurred in some mammillary cones from each group, regardless of treat-
ment or length of incubation. Fixative most likely played a role in the dissolu-
tion of Ca from the mammillary cones of shells from embryos incubated for 4
and 7 d. An ash analysis of the Ca content of the day 12 shells obtained from
live embryos showed no significant difference among treatment groups. These
results indicate that embryos incubated in microgravity for 12 d utilized Ca
from the shell during development.

Key Words: Microgravity, Calcium, Embryogenesis

    104    Use of a vascular access port for the measurement of pulsatile lutein-
izing hormone secretion in old broiler breeders.  C. Senthilkumaran*1, S.
Peterson1, M. Taylor2, and G. Bédécarrats1, 1University of Guelph, Guelph, ON,
Canada, 2Ontario Veterinary College, Guelph, ON, Canada.

Techniques used to measure pulsatile hormone release over extended periods of
time routinely involve cannulation or physical restraint, resulting in sepsis and
stress. We thus adapted a method for serial blood sampling in chickens using a
vascular access port (VAP) surgically implanted under the skin of the neck, and
connected to a catheter inserted in the right jugular vein. The system was used
to measure luteinizing hormone (LH) profiles in six 21-month-old broiler breeders
at the end of their laying period (laying rate ranging from 0 to 60 %). VAPs
were implanted under general anaesthesia and, after a period of recovery, serial
blood samples (every 10 min for 6 h) were collected using an extension line
connected to a push pull system. Birds were unrestrained and had free access to
food and water. Every hour, blood cells were recovered by centrifugation, re-
constituted in saline solution, and returned to each donor of origin through the
VAP. LH levels were subsequently measured in plasma by radioimmunoassay.
With the exception of one hen that developed valvular endocarditis, no sign of
disease or infection was observed throughout the course of the study, and VAPs
remained functional in all birds for at least 3 months. Radioimmunoassay re-
sults revealed that LH was released in a pulsatile manner with pulse amplitudes
ranging from 0.5 to 2.5 ng/ml at a frequency of 1 pulse every 30 min. Interest-
ingly, in out-of-lay hens, LH pulses were less defined, with reduced amplitude
compared to laying hens. Our results suggest that VAPs are a safe, reliable, and
non-stressful technique for serial blood sampling and long-term studies. Fur-
thermore, in broiler breeders at the end of their laying period, LH secretion is
pulsatile.

Key Words: LH, Blood sampling, Broiler breeder

    105    Soy phytoestrogen effects on progesterone receptor and ovalbu-
min synthesis in chick oviduct.  L. Stevenson*, A. Doernte, S. Oates, A.
Peterson, and W. Berry, Auburn University, Auburn, Alabama.

Chickens are continually exposed to the estrogenic soy isoflavone genistein
through the diet. Inappropriate exposure to environmental estrogens, such as
genistein, is known to alter morphology and function of the mammalian repro-
ductive tract. Previous experiments in this laboratory have demonstrated that
genistein can induce growth of the chick oviduct. However, information is lack-
ing as to specific reproductive tract morphological and functional effects of
genistein exposure in chicks. To begin to address this lack of information, ex-
periments were done to characterize the effects of genistein exposure on ovi-
duct morphology and function. Day old female chicks were assigned to treat-
ments: soy based chick diet with daily subcutaneous injection of sesame oil
vehicle (SV); soy-free diet/ vehicle injection (V); daily oral gavage of 0.5 mg
diethylstilbestrol (DES); 1.0 mg genistein (G1); or 10.0 mg genistein (G10). At
10 days of age, a subset of chicks from each treatment received a single injec-
tion of progesterone to induce ovalbumin synthesis in the oviduct. At 12 days
of age, DES treatment increased oviduct and liver weight compared to vehicle-
injected control. Oviduct weights of G10 chicks were significantly increased
compared to SV. Immunohistochemistry of formalin fixed oviduct samples re-
vealed that the DES and G10 treatments significantly increased specific stain-
ing for progesterone receptor and ovalbumin in the chick oviduct as compared
to SV, V, and G1 treatments. (Supported by the Alabama Agricultural experi-
ment Station and USDA AD-421 project S-289).

Key Words: Oviduct, Phytoestrogen, Development

    106    Interconversion of corticosterone and dehydrocorticosterone in
liver, kidney and intestine of the chicken.  A. Katz*, R. Meidan, and B.
Robinzon, The Hebrew University of Jerusalem, Jerusalem, Israel.

Activation and deactivation of glucocorticoids (GC) by their interconversion
between 11-hydroxy-GC and 11-keto-GC is executed by 11β-hydroxysteroid
dehydrogenases (11βHSDs). Hitherto, in mammals, three 11βHSDs were iden-
tified: (a) 11βHSD1 that in presence of NADPH, reduces 11-keto-GC to their
active 11-hydroxy-GC form. In some tissues 11βHSD1 lacks NADPH supply
and is presented with NADP+. Under these circumstances 11βHSD1 oxidizes
the 11-hydroxy-GC. (b) 11βHSD2 that serves as unidirectional oxidase that in
the presence of NAD+ oxidizes C11. (c) 11βHSD3 that is NADP+-dependent
unidirectional oxidase.

Our current research is aimed to a) characterize the reduction/oxidation of C11
in GC by various chicken tissues and their subcelullar fractions and to find the
role of 11βHSDs in this conversion. b) document their involvement in stress
responses. c) examine the mRNA expression of 11βHSD isoforms in these tis-
sues using RT-PCR.

Our data show that: (1) Reduction of dehydrocorticosterone (DHC) to corticos-
terone (CS) occurs in duodenum and liver. (2) This reduction occurs in the
cytosol and was NADH-dependent in duodenum but in liver occurs in the pres-
ence of either NADH or NADPH. (3) Oxidation of CS in kidney membranous
organelles in the presence of either NAD+ or NADP+.

Chickens 11βHSD1, 2 and 3 sequences were deduced from the genebank and
PCR products of all the three were found in liver and kidney.

The NADH-dependent activity profile found in the cytosol of liver and duode-
num does not coincide with any of the 11βHSDs reported for mammals, which
are all membrane-bound, losing their activity upon truncation of trans-mem-
brane domain and reduce GC only in NADPH-dependent manner. Therefore,
chickens may use different iso-enzyme for activation of GC

Key Words: Chicken, Glucocorticoids, 11βHSDs

Physiology: Physiology II



44 ABSTRACTS OF PAPERS

    107    The efficacy of intracerebroventricular injections of arginine va-
sotocin on plasma corticosterone levels in undisturbed male and female
broilers (Gallus gallus).  F. Madison*, A. Jurkevich, and W. Kuenzel, Univer-
sity of Arkansas, Fayetteville.

Stress is a common factor faced by the poultry industry and it has been demon-
strated that male birds seem more susceptible to stress than females. Little,
however, is known about sex-related differences in the neuroendocrine control
of the hypothalamo-pituitary-adrenal axis (HPA) during the stress response in
broilers. There is evidence showing that the hypothalamic neuropeptide, argin-
ine vasotocin (AVT) stimulates the HPA. The purpose of this study was to deter-
mine the efficacy of AVT administered intracerebrally for releasing corticoster-
one (CORT) in vivo in undisturbed male and female birds. Broiler chickens
were fitted with a chronic cannula placed in the lateral ventricle. Birds were
housed individually in cages behind a one-way glass partition and noise was
avoided during the sampling. Each bird in the study received a single 5.0 µl
intracerebroventricular (ICV) injection of either saline (SAL) or 10 ng AVT.
Blood was sampled remotely every fifteen minutes for two hours beginning
from time of injection from a catheter implanted in the jugular vein and plasma
CORT was determined by radioimmunoassay. There was no difference between
male and female birds injected with saline (control). AVT injected into females
did not induce any changes in CORT levels as compared with saline injected
controls. In males, AVT induced a significant increase in plasma CORT at 15
min post injection. CORT levels remained elevated during 2 hrs of sampling.
Plasma CORT levels in males injected with AVT were significantly higher than
females injected with the same dose beginning 30 min post injection until 2 hr.
Of interest is that CORT levels in AVT injected birds peaked initially, decreased,
and peaked again before the end of the 2 hr sampling period, resulting in a
rhythmic fluctuation of CORT. In this study it appears that the pituitary-adrenal
axis of males is more responsive to low doses of AVT than females when in-
jected ICV. Supported in part by NSF grant #IBN 01111006 and Arkansas Agri-
cultural Experiment Station.

Key Words: Stress, Hypothalamo-pituitary-adrenal axis, Sex differences

    108    Regulation of transforming growth factor beta on decorin expres-
sion during myogenesis in poultry.  X. Li* and S. Velleman, The Ohio State
University, Ohio Agricultural Research and Development Center, Wooster.

Transforming growth factor β (TGF-β) is an inhibitor of both skeletal muscle
myoblast proliferation and differentiation. In addition, myoblast proliferation
and differentiation are influenced by cell interactions with the extracellular
matrix. Decorin, a member of small leucine-rich proteoglycans in the extracel-
lular matrix, interacts with TGF-β, regulating myoblast responsiveness to TGF-
β. The chicken genetic muscle weakness, Low Score Normal (LSN), has lower
proliferation and differentiation rates, and altered expression of TGF-β and
decorin during myogenesis, compared to the normal birds. The LSN has been
used as a model to investigate the roles of TGF-β and the extracellular matrix in
myogenic satellite cell proliferation and differentiation. Elevated mRNA ex-
pression of both TGF-β and decorin were detected in LSN satellite cells during
myoblast proliferation and differentiation using a real-time quantitative poly-
merase chain reaction, compared to that of normal satellite cells. To investigate
the relationship of TGF-β and decorin during myogenesis, the concentration of
TGF-β in cell culture was altered by the addition of exogenous TGF-β1 or anti-
TGF-β2 antibody during satellite cell differentiation. The expression of decorin
was reduced with TGF-β1 treatment. In contrast, the inhibition of TGF-β by
anti-TGF-β2 antibody induced decorin expression, as well as that of LSN satel-
lite cells. Since decorin binds to TGF-β and regulates cellular responsiveness to
TGF-β, the effect of TGF-β on decorin expression may play an important role
in TGF-β-dependent regulation of skeletal muscle differentiation.

Key Words: Decorin, Transforming growth factor beta, Muscle

    109    Effect of Melengestrol Acetate (MGA) on the production of yolk
proteins by the liver.  J. M. Koch*1, J. S. Moritz1, D. C. Lay Jr.2, and M. E.
Wilson1, 1West Virginia University, Morgantown, 2USDA-ARS-LBRU, West
Lafayette, Indiana.

Inducing hens to molt increases egg quality, egg production and extends the
productive life of hens. Recently, we have demonstrated that MGA, an orally

active progestin, decreased gonadotropic support for the ovary, which decreased
the steroidogenic support for the oviduct and resulted in the cessation of lay.
Estrogen produced by the large yellow follicles stimulates the production of the
yolk proteins vitellogenin II and apolipoprotein II. The objective of this experi-
ment was do determine the expression of yolk proteins in response to a MGA
induced molt. Hy-Line W-36 laying hens (n=48) at 40 weeks of age were fed
either 0 or 8 mg MGA per day for 28 days in a balanced diet and then returned
to a normal diet until day 44. Four birds per treatment on days 1, 8, 16, 28, 36
and 44 were euthanized and the liver was removed and snap frozen in liquid
nitrogen until RNA was extracted. Expression of vitellogenin II and
apolipoprotein II, relative to actin, was determined using real-time RT-PCR.
Data for relative expression of the two genes were analyzed by defining regres-
sion models with day as a continuous variable and treatment as a categorical
variable. Following the regression analysis, T-tests were used to make pair-wise
comparisons of the resultant slope coefficients. Vitellogenin II expression was
reduced (P < 0.05) in hens fed 8 mg of MGA compared to those fed 0 mg of
MGA. Expression of vitellogenin increased after removal of MGA from the
diet. There was no difference (P > 0.10) in the expression of apolipoprotein II
between the two groups throughout the experiment. One potential reason for
the lack of similarity in the pattern of expression of these two yolk proteins may
be that vitellogenin II is used only as a yolk protein and therefore depends on
the follicular estrogen; however, apolipoprotein II is a component of the very-
low-density lipoprotein particle and its synthesis may not be as dependent on
follicular estrogen. Therefore, utilizing MGA as an alternative method to in-
duce molt results in the similar changes in liver function that result from a feed
withdrawal induced molt.

Key Words: Molting, MGA, Vitellogenin

    110    Expression profiles of prolactin receptors during chicken embry-
onic development.  C. Y. Wang*, Y-J Wang, and F. C. Leung, The University of
Hong Kong, Hong Kong, HK-SAR, China.

Prolactin (PRL) interacts with prolactin receptor (PRLR) in a broad variety of
target tissues to exert diverse physiological functions in vertebrates. In order to
elucidate the physiological roles of prolactin in chicken embryonic develop-
ment, we have examined the expression profiles of prolactin receptor by semi-
quantitative reverse transcription-polymerase chain reaction (semi-quantitative
RT-PCR). On day 8 of chicken embryos, the prolactin receptor mRNA could be
easily detected in allantoic membrane, intestine, kidney, liver, lung, heart, brain,
and anterior pituitary. Interestingly, during embryonic development (from day
8 to day 20 of incubation), the expression levels of prolactin receptor mRNA in
all tissues examined were maintained at a high level, which is comparable to
those in adult chicken tissues. By contrast, the levels of prolactin mRNA ex-
pression on day 8 in the anterior pituitary were very low and the maximal ex-
pression was detected on day 20. The differential expression patterns of prolac-
tin and prolactin receptor mRNA during chicken embryonic development dem-
onstrate that pituitary prolactin plays roles in the late development of chicken
embryos and further suggest that prolactin receptor may be involved in early
embryonic development.

Key Words: PRL, PRLR, Embryo

    111    Regulation of chicken Heparin-binding EGF-like Growth Factor
(HB-EGF) Expression by EGF and TGFααααα in the cultured ovarian granu-
losa cells.  Y-J. Wang*, J. Li, and F. C. Leung, The University of Hong Kong,
Hong Kong, HK-SAR, China.

Our previous study demonstrated that both epidermal growth factor (EGF) and
its receptor (EGFR) are expressed in the chicken ovary, suggesting that EGF
might play a paracrine/autocrine role in controlling ovarian functions. To fur-
ther examine whether other EGF family members were involved in vertebrate
ovarian development, we investigated the expression of heparin-binding EGF-
like Growth factor (HB-EGF), a member of EGF family, in the chicken ovary.
Interestingly, like EGF, HB-EGF was also expressed in all of the developing
follicles from the adult chicken ovary and its highest expression was noticed in
the smallest follicles (<1mm). The co-expression of EGF and HB-EGF pro-
motes us to elucidate their possible interactions in the chicken ovary. Using
semi-quantitative RT-PCR, we noticed that mouse epidermal growth factor
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(mEGF) strongly increased the expression of HB-EGF in the cultured ovarian
granulose cells in clear time- and dose-dependant manners. The effect of EGF
(150 nM) reached the maximal level at 2 h of treatment. In consistent with this
finding, recombinant human transforming growth factor Î± (rhTGFα) (10 nM)
also strongly induced HB-EGF expression and its action was much more potent
than EGF. Interestingly, phorbol-12-myristate-13-acetate (PMA, 100 nM), a
protein kinase C (PKC) activator, could mimic the stimulatory effects of EGF
and TGFα on HB-EGF expression. However, the stimulatory effect of EGF on
HB-EGF expression was substantially reduced by an MEK inhibitor (PD98059,
50 uM), but not by a PKC inhibitor, suggesting that the regulation of HB-EGF
expression by EGF is primarily mediated by MEK-MAPK signaling pathway.
In summary, the expression of HB-EGF in the chicken ovary, together with the
up-regulation of HB-EGF expression by EGF and TGFÎ±, suggests that ovarian
HB-EGF, like EGF, might play an important role in ovarian development and
its expression level is tightly controlled by intra-ovarian EGF and other EGF
family members, probably, including HB-EGF itself.

Key Words: EGF, HB-EGF, Ovarian granulosa cells

    112    Effects of injected gluconeogenic supplements on the physiology
of broilers from young breeders.  E. Peebles1, W. Berry2, R. Keirs*1, L. Bennett1,
S. Park1, and P. Gerard1, 1Mississippi State University, Mississippi State, 2Au-
burn University, Auburn, Alabama.

The potential for the use of various practical nutrient sources as gluconeogenic
supplements in broilers from young breeder flocks was explored. Injections (0.2
mL) containing physiological saline or a gluconeogenic energy source (casein
hydrolysate, ovalbumin hydrolysate, or crude ovalbumin ) were given subcuta-
neously (in the back of the neck) to 320 broiler chicks at hatch. Concentrations
of gluconeogenic substances in solution were approximately 200 g / L. Biotin
was added to injected crude ovalbumin solutions. Chicks were hatched from
eggs that were obtained from a single young breeder flock at 27 wk of age. At
hatch, chicks were divided into 16 floor pens with 20 chicks in each of four
replicate pens per treatment group, and were brooded under commercial condi-
tions. Tissue condition at the site of injection, BW, relative liver weight, rectal
temperature, hematocrit, plasma refractive index, and liver glycogen content
were determined at 16 d post hatch. Treatment injection caused no local histo-
logical reaction. In addition to the absence of any treatment effects on perfor-
mance through 16 d, as previously reported, none of the injected supplements
affected any of the parameters examined on d 16. In this study, the use of in-
jected casein hydrolysate, ovalbumin hydrolysate, or crude ovalbumin for

gluconeogenic supplementation did not affect the BW, liver weight, body tem-
perature, hydration status, or liver glycogen content of chicks from young par-
ents that were provided adequate brooding conditions.

Key Words: Broiler, Gluconeogenesis, Supplement

    113    Serotonin receptor subtypes influence prolactin secretion in the
turkey.  M. El Halawani*1, O. Youngren1, J. Proudman2, and Y. Chaiseha3,
1University of Minnesota, St. Paul, 2United States Department of Agriculture,
Beltsville, Maryland, 3Suranaree University of Technology, Thailand.

Serotonin (5-HT) stimulation of prolactin (PRL) secretion is mediated through
the dopaminergic (DAergic) system, with 5-HT ligands having no direct effect
on pituitary PRL release. Infusion of 5-HT into the third ventricle (ICV) or
electrical stimulation (ES) of the medial preoptic area (MPOA) or the ventro-
medial nucleus (VMN) induces an increase in circulating PRL in female tur-
keys. These increases in PRL do not occur when a selective antagonist blocks
the D1 dopamine (DA) receptors in the infundibular area (INF). In the current
study utilizing Nicholas large white laying female turkeys, the ICV infusion of
DOI, a selective 5-HT2 agonist, caused PRL to rise. Pretreatment with ketanserin,
a selective 5-HT2 receptor antagonist, blocked DOI-induced PRL secretion, at-
testing to the specificity of the response. DOI-induced PRL secretion was pre-
vented when the D1 DA receptors in the INF were blocked, suggesting that the
DAergic activation of the VIP/PRL system is mediated by a stimulatory 5-HT2

receptor subtype. The DOI-induced PRL rise did not occur when DPAT was
concurrently infused. DPAT is a 5-HT1 agonist with a high affinity for the 5-
HT1A receptor subtype. This subtype appears to mediate the inhibitory influ-
ence of 5-HT on PRL secretion. When DPAT was microinjected directly into
the VMN, it blocked the PRL release effected by ES in the POA. These data
suggest that when 5-HT2 receptors are activated, they influence the release of
DA to the INF. When 5-HT1A receptors are stimulated, they somehow inhibit the
PRL-releasing actions of 5-HT2 receptors. This inhibition could take place cen-
trally, or it could occur postsynaptically at the pituitary level. It is known that
D2 DA receptors in the pituitary antagonize PRL release. A release of DA to the
pituitary, initiated by 5-HT1A receptors, could effectively inhibit PRL secretion.
In conclusion, ES may stimulate 5-HT fibers and/or 5-HT2 receptors in POA or
VMN, leading to activation of the DAergic system and subsequent PRL secre-
tion. Stimulation of the 5-HT1A receptors definitely prevents ES- or DOI-in-
duced PRL secretion, but the site of action is as yet unknown. USDA grant #04-
35203-14771

Key Words: Serotonin, Prolactin, Turkey
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    T1    Effect of naked neck and frizzle genes on immunocompetence of
chickens.  M. M. Fathi, A. Galal*, S. A. El-Safty, and S. A. Abdel-Fattah, Ain
Shams University, Cairo, Egypt.

An experiment was conducted on naked neck and frizzled genotypes compared
to normally feathered ones to determine the immunocompetence measurements
under winter season of Egypt.

-With respect to CBH response, the results showed that the naked neck chick-
ens had a greater dermal swelling response to PHA-P followed by frizzled ones
when compared to normally feathered sibs.

-Frizzle genotype exhibited greater bursa and thymus (as a percentage of body
weight) compared to the remaining genotypes.

-Introducing naked neck or frizzled gene into normally feathered birds signifi-
cantly increased the plasma globulin.

-H/L ratio significantly higher in naked neck and frizzled genotypes compared
to normally feathered ones.

-Negative relationship between the percent bursa weight and the swelling of toe
web was observed at all times for normally feathered genotypes. Opposite trend
was observed for naked neck and frizzled genotypes.

-These findings show that the naked neck or frizzled chickens are hyper re-
sponder compared to normally plumage even though their lymphoid organs
growth lagged behind normal counterparts in some organs.

Key Words: Naked neck gene, Frizzle gene, Immunocompetence

    T2    Innate immune functional comparison of wild-type turkeys to com-
mercial turkey lines.  K. Genovese*1, H. He1, V. Lowry2, C. Swaggerty1, D.
Nisbet1, and M. Kogut1, 1USDA-ARS, SPARC, College Station, Texas, 2Texas
A&M University, College Station.

The innate immune system is essential for host defense and the acquisition of
an acquired immune response to microbial pathogens. Previous work in our
laboratory found that the function of heterophils, a major contributor to the

innate immune response, from neonatal commercial turkeys was reduced as
compared to heterophils from older birds until approximately 21 days-of-age.
The purpose of the present study was to observe any differences in the innate
immune response of neonatal turkeys from commercial lines to neonatal wild-
type Rio Grande turkeys. Heterophils from Rio Grande turkeys and heterophils
from three commercial turkey lines (lines A, B, and C) were compared in func-
tional assays. Two mechanisms of microbial killing used by the heterophil, the
oxidative burst (OXB) and degranulation (DGR), were examined. Blood was
collected and heterophils isolated from turkeys at days 4 and 14 post-hatch. In
the OXB assay, heterophils were exposed to lipopolysaccharide (LPS) for 1
hour. Heterophils in the DGR assay were exposed to opsonized Salmonella en-
teritidis (OPSE). Subsequent to stimulation with LPS or OPSE, heterophil OXB
and DGR were measured. On day 4 post-hatch, heterophils from Rio Grande
turkeys responded to LPS with greater OXB activity than commercial lines.
OXB activity in lines A, B, and C was considerably less, 55%, 43%, and 71%
respectively, than the activity observed in Rio Grande heterophils. Results from
the DGR assay also showed a greater level of activity in Rio Grande heterophils
when compared to heterophils from commercial lines of turkeys: A (<31%), B
(<41%), C (<28%). On day 14 post-hatch, heterophils from commercial turkey
lines responded at similar or greater levels than Rio Grande heterophils in both
OXB and DGR assays. These results indicate that commercial lines of turkeys
may be at an immunological disadvantage during the first days post-hatch when
compared to their wild-type predecessors.

Key Words: Innate immunity, Heterophil, Turkey

    T3    Effect of laying hen age on antibody deposition in egg yolk.  D.
Trott*, M. Yang, and M. Cook, University of Wisconsin, Madison.

Unlike mammals, chickens transfer immunoglobulins from serum to egg yolk
to confer passive immunity to its progeny; hence, the avian egg yolk serves as a
repository of antibodies for commercial use. The limiting factor for commercial
applications of egg yolk antibodies is the cost of production determined by the
efficiency and quantity of antibody deposition in egg yolk. The objective of the
experiment was to determine the effect of hen age on egg yolk antibody titer.
Hens (24-month or 7-month of age) were injected intramuscularly over 4 sites
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with 1 ml of emulsion of Complete Freunds Adjuvant containing 3mg/ml of
phospholipase-A2 (PLA2) antigen. Booster injections were administered 7 days
after initial injections (ii) and consisted of 1 ml of emulsion injected over 4
sites of Incomplete Freunds Adjuvant containing 3 mg/ml PLA2. Eggs were
collected weekly from day 21 to day 98 (ii), and yolk antibody was extracted in
a 1:10 dilution of yolk to acidified PBS for 12 hours. Antibody titer was deter-
mined by ELISA for detection of anti-PLA2 antibody. 24-month old hens pro-
duced yolks with titers 2.3 Xs higher than 7-month old hens on days 21-35 (ii)
(p<0.001), but titers did not differ on days 42-98 (ii). These data suggests that it
may be advantageous to use spent laying hens to produce high titer egg yolk
antibodies over a short period of time as compared to younger hens.

Key Words: Yolk antibody, Laying hen, ELISA

    T4    With betaine and exogenous enzymes towards improved intestinal
health and immunity, and better performance of broiler chicks.  H. Kettunen*
and N. Rautonen, Danisco Sugar Ltd., Kantvik, Finland.

Conventional broiler chicks, raised with feeds containing antibiotic growth pro-
moters (AGPs), showed better performance and less microbes and immunoglo-
bulin A (IgA) in the small intestine than chicks in AGP free organic production.
Although energy-demanding, early maturation of the intestinal immune system
is necessary for the health of poultry fed with AGP free diets. A number of
nutritional strategies are being considered to deal with the changes in bird per-
formance associated with AGP free nutrition. A study was conducted to evalu-
ate the effect of natural betaine (1 kg/t Betafin®, Danisco Animal Nutrition)
and multi-enzyme feed system (0.5 kg/t Avizyme® 1502, Danisco Animal Nu-
trition) on intestinal morphology, immunity, and bacterial fermentation during
a mild Eimeria maxima -infection. By protecting intestinal epithelial cells and
immune cells against dehydration, betaine stabilizes the intestinal tissue struc-
ture and function, and reduces tissue-damaging inflammatory processes during
coccidiosis. The enzyme improves the digestibility of feed and could ensure a
better nutrient uptake also for the intestinal immune cells. In the present study,
betaine stabilized both gut water balance and the morphological structure of
small intestinal villi. The combination of betaine and enzyme increased bird
performance, up-regulated ileal IgA production, and decreased microbial pro-
duction of some biogenic amines, indicating that the two products acted in
synergy to counteract the harmful effects of Eimeria maxima -infection. In con-
clusion, the study suggests that the combination of both products may aid in the
immune maturation, partly reverse the negative effects of coccidiosis, and at
the same time improve bird performance.

Key Words: Intestinal immunity, Betaine, Enzymes

    T5    Behavioral response of broilers to competition with different feeder
sizes and locations.  E. H. Leone*1, I. Estevez1, and M. C. Christman2, 1Uni-
versity of Maryland, College Park, 2University of Florida, Gainesville.

Use of space in groups of broilers (Gallus gallus domesticus) was investigated
in experimental testing arenas differing in feeder location and size as well as in
the degree of competition. Birds were tested in three experimental group sizes
of either 5, 10, or 20 individuals with three different feeder arrangements: a
single large feeder, two medium-sized feeders or four small feeders. In all situ-
ations the total amount of food per bird was identical. During experimental
phase one, broilers had free access to all feeders, while in phase two feeder
access was restricted to only a single individual. We found that restricting ac-
cess to feeders increased aggression according to group size (P<0. 05). Use of
space (individual and total core areas) was affected by group size, feeder loca-
tion, and feeder accessibility (P<0. 05). Mathematical simulations allowed us
to model random movement patterns and compare these expected values to our
observed values for all inter-individual distances. Each inter-individual dis-
tance measured (maximum, minimum, and nearest neighbor) as well as their
deviations from expected values were significantly impacted and showed con-
sistent patterns according to group size, feeder location, and feeder accessibil-
ity (P< 0. 05). As expected, maximum inter-bird distances and total core areas
increased with GS, as did their deviation scores. Birds, in all group sizes, did
not space themselves randomly with respect to their group-mates. Spacing pat-
terns suggested that birds balanced the greater degree of food competition en-
countered at larger group sizes, with the potentially higher predation pressure

in smaller groups. Because the three experimental group sizes were temporarily
created from a larger home group housed together, the results of this experi-
ment demonstrate the capability of broilers to immediately adapt their use of
space and inter-individual distances according to feeder size and location, as
well as group size.

Key Words: Broilers, Behavior, Feeding strategy

    T6    Natural “anti-Gal” and salmonella specific antibodies in bile from
diet efficient hens.  P. Cotter* and E. Van Eerden, Wageningen University,
Wageningen, Netherlands.

Hens may be differentiated phenotypically by their residual food consumption.
Efficient hens (R-) reach the same BW needing less feed than non-efficient
hens (R+). Dietary efficiency might occur at the expense of other physiological
processes, possibly immunity.

Plasma antibody responses to KLH, M. butyricum, and Salmonella LPS anti-
gens were examined earlier and efficiency types were not found to differ. S.
enteritidis protein antigen, however, gave rise to significantly higher titers in
R+ birds vs. R- birds.

Data on bile was not obtained and the plasma samples of the earlier study were
not examined by agglutination methods designed to detect salmonella surface
(O) and flagella (H) antibody. We are also interested in determining if either
efficiency or salmonella challenge affects the naturally occurring rabbit hemag-
glutinin “anti-Gal”. Since this antibody represents the singularly most abun-
dant type and is thus a good barometer of innate immunity.

Bile obtained at necropsy from 59 commercial hens comprising 4 treatments
was studied by application of classical “Widal” procedures developed for the
detection of typhoid agglutinins. Flagella (H) antibody was detected by “floc”
production using a tube test. Somatic agglutinins (O) were detected by microtiter
agglutination.

Efficient hens differed from non efficient hens in both flagella and somatic
titers. H antigen scores of efficient hens reached 3.4 compared with 2.9 in non-
efficient hens, F = 5. 3, P = . 025. Somatic (O) titers were also higher in salmo-
nella challenged efficient hens reaching 2. 3 vs. 1.9 for non-efficient hens, F =
4. 5, P = 0. 38. High anti-Gal titers (~ 1:12.800) were found in bile from each
efficiency type and salmonella challenge status but treatment differences were
not significant. The results suggest that dietary efficiency may also be accom-
panied by immune efficiency and causes no detectable negative consequences
in specific immune function. Moreover salmonella antibody levels of bile can
be raised without resulting in a decline in anti-Gal titers.

Key Words: Bile, Dietary efficiency, Salmonella

    T7    The use of polymerase chain reaction to detect different Salmo-
nella serotypes.  P. N. Anderson*1, M. E. Hume2, J. A. Byrd2, and D. J. Caldwell1,
1Texas A&M University, College Station, 2USDA/ARS/SPARC, College Station,
Texas.

The objective of this experiment was to use polymerase chain reaction (PCR) as
a tool to identify Salmonella serotypes. Ninety-three Salmonella isolates total-
ing thirty-six serotypes were streaked on BGA plates and grown overnight at 37
C. Colony growth from each plate was placed in 10 mM Tris/1 mM EDTA
buffer (pH 8), boiled for 15 minutes, centrifuged for 1 min at 8,000 x g, and
placed on ice. The primers (Bakshi et al., 2002) used for amplification of DNA
were to a highly variable spacer region located between the 16S and 23S rRNA
genes: Forward G1 (5′-GAA GTC GTA ACA AGG-3′) and reverse L1 (5′-CAA
GGC ATC CAC AGT-3′). The thermal cycler program was as follow; initial
denaturing at 94 C for 1 minute, followed by 30 cycles of 94 C for 1 minute
(denaturing); 55 C for 2 minutes (annealing); 72 C for 2 minutes (extension),
72 C for 7 minutes (final extension), and a final temperature of 4 C. Gel electro-
phoresis was carried out using 4% agarose gels (E-Gels) and PCR products
were run for 70 minutes at 60 volts. The analysis of the Salmonella serotypes
was expressed as a dendrogram to compare the percentage similarity coeffi-
cient. Band patterns were grouped into two main clusters. Although distinct
band patterns were determined for isolates in most serotypes, some isolates did
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not exhibit band patterns consistent with the identified serotype, but revealed
band patterns similar to those of alternate serotypes. These data suggest errors
in the initial serotype identifications or similarities in band patterns across some
serotypes. Results indicate an application for PCR identification of Salmonella
serotypes. However, further research is needed to determine the extent of PCR
as a reliable serotyping tool.

Key Words: Salmonella, Serotype, PCR

    T8    Acquisition of immunity to Eimeria maxima in newly hatched chick-
ens given 100 oocysts.  H. D. Chapman, V. K. Muthavarapu*, P. L. Matsler,
and M. E. Chapman, University of Arkansas, Fayetteville.

The acquisition of immunity to E. maxima by chicks infected at 12-18 hours
post-hatch with a single dose of 100 oocysts was investigated. Birds were moved
each day to clean cages in order to prevent the possibility of secondary infec-
tion resulting from ingestion of oocysts passed in their feces. At 4 weeks of age,
oocyst production and weight gain were measured following challenge of the
birds with 500 or 100,000 oocysts respectively. Large numbers of oocysts were
produced by infected birds following challenge although numbers were signifi-
cantly less than that of birds that had been reared in the absence of infection
(susceptible controls). The weight gain of infected birds following challenge
was significantly greater than that of the susceptible controls but less than that
of nonchallenged controls. Thus only partial protection had been acquired,
whether parasite replication or bodyweight gain was used to assess the extent of
immunity development. The results suggest that if birds are vaccinated at less
than one day of age with Eimeria species, a secondary infection, whether by
vaccinal oocysts produced in the feces or wild type oocysts present in the envi-
ronment, is necessary for the establishment of complete protective immunity.

Key Words: Immunity, Eimeria maxima, Chicken

    T9    Oral administration of egg yolk antibodies in layer chicks to limit
an experimental infection by Salmonella Typhimurium.  P. Herrera1, S.
Ricke1, L. Fang2, R. Marquardt2, J. McReynolds3, L. Kubena*3, D. Nisbet3, and
J. Byrd3, 1Texas A&M University, College Station, 2University of Manitoba,
Winnipeg, MB, Canada, 3USDA-ARS, College Station, Texas.

Salmonella Typhimurium (ST) continues to be a avian and human pathogen of
major importance. Due to the rise of antibiotic resistance, other strategies of
control are needed. Pre-formed antibodies have been used clinically to confer
passive immunization to various diseases. Egg yolks from inoculated hens are a
source of polyclonal antibodies. can be readily collected and the immunoglobu-
lins purified by simple chemical methods. It is the objective of this research to
determine if egg yolk antibodies (EYA) administered orally could exert a pro-
tective effect in chicks experimentally infected with ST. Antibodies to the fim-
brial, flagellar, and lipopolysaccharides (LPS) of ST were prepared by the labo-
ratory of Dr. Marquardt (University of Manitoba, Canada). It was previously
determined by ELISA, that the three antibody preparations had high titers of
antibodies that exhibited significant cross reactivity to 12 serovars of ST. The
anti- flagellar and fimbrial antibodies exhibited more specificity to ST. In the in
vivo trial, day old broiler chicks were randomly placed in three experimental
groups: positive and negative controls, and treatment group. The chicks were
placed in floor pens and given food and water ad libitum. From day 2 of the trial
and until the end, the chicks in the treatment group received a dose of 100 mg
of a 1:1:1 mixture of the three antibodies in 0. 5 ml of PBS. The controls re-
ceived 0. 5 ml of PBS. On day 3, the chicks in the positive control and treat-
ment groups were challenged with a dose of 104 colony forming units (CFU) of
a poultry isolate of ST that is resistant to naladixic acid and novobiocin. On day
8 of the trial, the chicks were euthanized and the liver, spleen and ceca asepti-
cally harvested. It was determined that 30% of the ceca samples and 12. 5% of
the liver and spleen samples of the positive controls were positive for ST. In
comparison, nearly 6-10 fold ST reductions were observed with the EYA treat-
ment group, with 5% of the ceca samples and 2. 5% of the liver and spleen
samples being ST positive.

Key Words: Salmonella Typhimurium, Egg Yolk Antibodies, in vivo

    T10    Effects of continuous or intermittent drinking water application
of a Lactobacillus-based probiotic on broiler performance.  N. Eckert*, J.
Lee, S. Stevens, K. Ameiss, S. Anderson, P. Anderson, A. Barri, D. Hyatt, and
D. Caldwell, Texas A&M University, College Station.

Two floor pen trials were conducted to evaluate the effects of a Lactobacillus-
based probiotic on broiler performance during 42 day grow-out. Trial 1 con-
sisted of placing 900 straight-run broilers on fresh pine shavings litter in a 2 X
3 factorial base design with six replicate pens per group. Groups consisted of a
control and a probiotic group reared on one of three distinct diets, basal, basal
containing BMD® 50 (50 g/ton inclusion rate), and basal + Coban® 60 (90 g/ton
inclusion rate). Probiotic was provided continually in the drinking water from
the time of placement through 42 days. Improvements in body weights or feed
conversion, while suggestive at certain time points, were not associated with
probiotic administration in Trial 1. Probiotic administration was associated with
improved livability (P<0. 05) during heat stress during grow-out. Trial 2 con-
sisted of placing 900 straight-run broilers on built-up pine shavings litter in a 3
X 3 factorial base design with 4 replicate pens per group. Groups consisted of a
control, a continuous administration probiotic group, and an intermittent ad-
ministration probiotic group, where probiotic was administered in the drinking
water once weekly during grow-out. Experimental diets consisted of basal, basal
+ Coban® 60 (90 g/ton inclusion rate), and basal + Coban® 60 (90 g/ton inclu-
sion rate) + BMD® 50 (50 g/ton inclusion rate). Similar to Trial 1, effects of
probiotic administration on body weight gain were not seen in Trial 2. Feed
conversion ratios for control birds reared on the basal diet were significantly
higher (P<0. 05) than all medicated diets. Intermittent application of probiotic
reduced feed conversion ratios to a level consistent with (P>0. 05) medicated
diets. These observations suggest that drinking water administration of this
Lactobacillus-based probiotic improved feed conversion and livability of broilers
during 42 day grow-out.

Key Words: Probiotic, Broilers, Drinking water

    T11    Effects of over feeding on sexual maturation and egg production
in 8 strains of broiler breeder hens.  M. E. Rustad*1, F. E. Robinson1, R. A.
Renema1, M. J. Zuidhof2, and V. L. Carney2, 1University of Alberta, Edmonton,
AB, Canada, 2Alberta Agriculture, Food and Rural Development, Edmonton,
AB, Canada, 3Aviagen, Hunstville, Alabama.

Because there is a negative correlation between growth traits and reproductive
traits in poultry, broiler breeder producers and primary breeders struggle to pro-
duce birds with genetics for fast growth as well as high fertility and egg produc-
tion. This can result in an increase in metabolic and ovarian disorders when
hens are placed in a positive energy balance. This study determines the effects
of over-feeding on the age at sexual maturity and egg production traits of 8
strains of broiler breeder hens. 8 strains of broiler breeder pullets (18 birds/
strain) were reared in floor pens according to the breeder’s guidelines. Birds
were weighed twice weekly and kept to a specific body target body weight via
weekly feed allocations. All birds were feed restricted from 3 to 18 wks, when
birds were individually caged. Birds were photostimulated at 22 wks, at which
time 9 birds per strain were fed 20% above the recommended feed allocation.

Strain 6 was the first to reach sexual maturity (23.7wk), had the longest prime
sequence (22. 5d), highest total eggs (163) and settable eggs (151), however
this strain had the highest amount of double yolk eggs (1.9%). This could em-
phasize the fine line between feeding for high egg production and an excess
causing multiple hierarchies of follicles. Strain 1, selected for increased growth
rate and meat yield, had the shortest prime sequence (7. 5d) as well as the
lowest total (105) and settable (95) eggs. This supports the negative correlation
between growth and reproduction. Strain 4, selected for increased breast muscle
yield but not BW, had the highest number of pauses (46.2) and sequences (47.2).
This could show that selection for breast muscle traits may be responsible for
erratic laying behaviour in broiler breeder hens. Restricted hens produced more
total eggs (154 vs 133), and settable eggs (148 vs 123) than did the overfed
hens. The overfed hens had more membranous eggs than did restricted hens
(2.9% vs 1.4%) due to the increase in multiple ovulations. This is supported in
that overfed hens produced more double yolked eggs (1. 3%) than did the re-
stricted hens (0.69%).

Key Words: Broiler breeder, Egg production, Sexual maturity
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    T12    Dynamics of duodenal and ileal microbial ecology in chickens fed
diets supplemented with essential oils and challenged with mixed Eimeria
spp.  S. Clemente-Hernández*1,2, M. E. Hume3, F. Salvador2, and E. O. Oviedo-
Rondón1,4, 1Stephen F. Austin State University, Nacogdoches, Texas,
2Universidad Autónoma de Chihuahua, Chihuahua, Chihuahua, México,
3USDA, ARS, Southern Plains Agricultural Research Center, College Station,
Texas, 4North Carolina State University, Raleigh.

Every gut section harbors different microbial communities (MC), and they might
respond differently to feed additives and stress. This study measured the changes
in duodenal and ileal MC of broiler chickens fed diets supplemented with two
specific essential oil (EO) blends Crina® POULTRY (CP) and Crina® ALTER-
NATE (CA) during pre- and post-challenge with mixed Eimeria spp. Five treat-
ments were analyzed: Three controls - Unifected-Unmedicated (UU),
Unmedicated-Infected (UI), and feed additives (FA) BMD®+Coban®; and two
treatments with the EO blends at 100 ppm. Cobb-500 male chickens were raised
up to 13 d of age on used litter top-dressed with fresh wood shavings and were
latter moved to battery cages. Gavage challenge with E. acervulina, E. maxima,
and E. tenella was done at 19 d of age. Duodenal and ileal samples were taken
from 12 birds per treatment just before and 7 d after challenge, pooled in 6
samples, and frozen. Denaturing gradient gel electrophoresis was used to exam-
ine PCR-amplified fragments of a 16S ribosomal DNA variable region of duode-
nal and ileal bacteria. Results are presented as % similarity coefficient (SC).
Dendrograms of amplicon patterns indicated clear effects of feed additives on
MC. In the pre-challenge period, two main clusters were observed in duodenum
with 79. 0% SC. FA and UU had 85.9% SC, and the two EO had 93.2% SC. The
UU control had only 59.4% SC with the other treatments. In the ileum, 2 main
clusters were observed with 71. 5% SC. CA and UU had 96. 3%, UI and CP had
79. 5%, and FA only 66. 0% SC with the other groups. Challenge caused shifts
in both gut sections (55.4 and 40. 5% SC). CA had higher SC between pre- and
post-challenge samples in duodenum (81.8) and ileum (83.8), than the FA (78.4
and 61. 7). Post-challenge MC from CP was 91.2% similar to FA samples in the
duodenal section, and 86. 5% similar to the UU in the ileal section. FA ileal MC
was very different from the other treatments 64.4% SC. These two specific EO
blends affect and modulate duodenal and ileal MC under pre- and post-Eimeria
spp. challenge periods.

Key Words: Essential oils, Microbial ecology, Coccidia

    T13    Effect of group size and housing density on behavior and stress
responses in broilers.  T. Han*, E. H. Leone, I. Estevez, and B. D. Humphrey,
University of Maryland, College Park.

The effect of group size and housing density on behavior and stress responses
was determined in broilers. At 3 d of age, male broilers were assigned to one of
four treatments (T1-T4) differing in group size and/or housing density. T1 con-
tained four birds per pen while T2-T4 contained 12 birds per pen. Housing
density of T3 was double (31. 5 in2/bird) that of T1, T2 & T4 (63 in2/bird).
Housing density in T2 & T3 was kept constant by adjusting pen sizes as birds
were removed for sampling, while T4 pen sizes were not adjusted. A behavioral
time budget of four birds per pen was recorded by scan sampling from d 3 to 9
(period 1) and d 11 to 23 (period 2). On d 10 and 24, three birds per pen were
either non-injected or injected s. c. with lipopolysaccharide (LPS; 1 mg/kg BW).
Spleen weights were recorded 4 h later. During period 1, T1-T4 differed in their
feeding behavior (P<0. 05) and T2 birds spent 27% more time resting than T4
birds (P<0. 05). T1-T4 differed in feed intake (P=0. 05) and rate of gain (P=0.
05) with T3 birds consuming less feed and growing slower than T1 birds (P<0.
05). Spleen weights were smallest in T3 birds (P<0. 05) and LPS increased
spleen weights by 40% (P<0. 05). During period 2, T3 birds spent 80% more
time drinking than those in T4 (P<0. 05). T3 birds BW were lower than T1 &
T2 birds BW (P<0. 05). T1-T4 differed in their feed intake (P=0. 05), however
T1-T4 rate of gain and feed efficiency were similar (P>0. 05). Differences in
T1-T4 spleen weights in period 2 were dependent upon treatment with LPS
(P<0. 05). In non-injected birds, T3 birds had the smallest spleen weights (P<0.
05), however spleen weights in LPS-injected T1-T4 birds were similar (P>0.
05). Housing birds at high densities had a greater effect on drinking behavior
and stress response indicators (reduced feed intake, growth, BW, & spleen
weights) than housing birds in large group sizes. These results suggest that
housing density may elicit a greater stress response in broilers than that of group
size.

Key Words: Behavior, Housing density, Stress

    T14    Additional loci for endogenous retroviral elements in the guinea
fowl.  S. Nahashon, I. Patterson-Brooks*, A. Amenyenu, and N. Adefope, Ten-
nessee State University, Nashville.

More than 20 endogenous viral elements have been identified in most avian
species, including chickens and geese. However, until recently, the occurrence
of ev genes had not been reported in the guinea fowl. The ev-1 locus was de-
tected in both Royal Purple (RP) and French varieties of the guinea fowl (GF)
while ev-15 was detected only in the RP variety. The objective of this study was
to evaluate further the guinea fowl genome for additional loci of the ev genes.
Nine GF varieties, Pearl grey (PG), French (Fr), White, RP, Brown, Bronze,
Pewter, Buff and Coral blue (CB) were evaluated. Blood was collected in EDTA
by brachial venipuncture and DNA was extracted using Dr. GenTLE DNA iso-
lation kit (Takara, Japan). The Polymerase Chain Reaction (PCR) was employed
in amplification of DNA using oligonucleotide primers specific for chicken ev-
3, ev-4, ev-7, ev-6, ev-B6 and ev-9. With the exception of the PG and Brown
varieties, all guinea fowl varieties evaluated were heterozygous for ev-3. Most
GF varieties were positive for ev-6 and ev-7 with the exception of PG and White
varieties. A single locus depicting the absence of ev-4 was observed in all GF
varieties except the French and Brown varieties. None of the GF varieties evalu-
ated revealed either the occupied or the unoccupied regions of the ev-B6 and
ev-9 loci. The ev genes 3, 4, 6 and 7 will be utilized for future studies to assess
their association with production traits, and ultimately as a tool for improving
GF production performance.

Key Words: Endogenous retroviral elements, Guinea fowl, Polymerase chain
reaction

    T15    Effect of selection for four-week body weight on egg production
and incidence of thin-shelled eggs in Japanese Quail.  S. Saini*, G. S. Brah,
and M. L. Chaudhary, Punjab Agricultural University, Ludhiana, Punjab, In-
dia.

The study was conducted on a four-week body weight selected strain of Japa-
nese quail and a contemporarily reared unselected control line. The selected
strain, having undergone 26 generations of selection, had 70 % higher 4-week
body weight than the control line. The control line had significantly earlier age
at 50 % production than the selected strain (59 vs. 67 days). Control strain
achieved higher peak egg production (92%) than the selected strain (76%). The
rate of increase from the onset of sexual maturity to peak egg production was
also significantly higher for the control (14.4 % /week) than the selected strain
(10.9%/week). The control line maintained high level of egg production for
longer duration (10 weeks) and also exhibited lower decline in egg production
from peak production (-2.18% week) than the selected strain. Egg production
during the different periods of production viz; 8-12; 13-18; 19-26 and 27-32
week of age in the selected strain was 45.4, 72.4, 51.8, and 44.5 % as compared
to the corresponding values of 62. 3, 88. 3, 81.4 and 65.2 % respectively. The
incidence of thin-shelled and shell-less eggs during 8-11,12-21 and 22-32 week
of age was 1.9, 1.1 and 6. 0% in the selected strain and 1. 3, 0.5 and 2.4% in
control strain. The results of the present study indicated that continuous selec-
tion for body weight has led to decline in egg production and increase in the
incidence of thin-shelled eggs.

Key Words: Selection, Egg production, Japanese quail

    T16    Egg quality and composition of a selected and control line of Japa-
nese Quail.  S. Saini*, G. S. Brah, and M. L. Chaudhary, Punjab Agricultural
University, Ludhiana, Punjab, India.

Egg-quality and composition of a 4-week body weight selected and a contem-
porarily reared control strain of Japanese quail were studied at 10, 16 and 24
weeks of age. Egg weight increased from 11. 0g at 10 weeks to 12.6g at 24
weeks. The increase in egg weight over time was associated with increase in
length and width of eggs also. Egg specific gravity did not show a consistent
pattern. Haugh Unit Score values at 10, 16 and 24 weeks of age were 66.1, 61.1
and 63.2. Albumen weight, yolk weight and shell weight increased with age of
the birds. Percent albumen weight decreased while percent yolk weight increased
with age of birds. Percent shell weight did not depict a definite pattern. Growth
selected strain had higher weight (12.4 vs. 10. 3g), length (3. 30 vs. 3.11 cm. )
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and width (2.58 vs., 2.47 cm. ) of eggs than the control line. Selected strain had
lower egg specific gravity but higher albumen quality than the unselected line.
Selected strain had higher percent albumen weight but lower percent yolk and
shell weight. The results suggested that selection for 4-week body weight re-
sulted in improvement of egg weight and albumen quality but a decline in egg
shell quality.

Key Words: Selection, Egg-quality and composition, Japanese quail

    T17    Variation in residual feed intake and its association with other
production traits in meat-type birds.  S. Aggrey*, University of Georgia,
Athens.

Variation in residual feed intake (RFI), that is, variation in feed intake in rela-
tionship to initial BW and BWG was investigated at 35-42 d using a broiler
control population. Residual feed intake was calculated as the difference be-
tween the actual feed intake and expected feed intake predicted from a multiple
regression of feed intake on initial BW and BWG. The other traits studied were
relative growth (RG), feed consumption (FC), feed conversion ration (FCR),
carcass yield (CY), breast meat yield (BMY), and abdominal fat yield (AFY).
Feed conversion ratio was positively correlated with AFY and RFI, negatively
correlated with BWG and RG, but has no relationship with CY. Residual feed
consumption was positively correlated with FC, FCR and AFY, negatively cor-
related with BMY, but had no correlation with BW, BWG, RG and CY. Relative
growth was positively correlated with BWG and FC, negatively correlated with
FCR and BY, and had no correlation with RFI. Selection against RFI has been
suggested as a means of reducing FI and AFY without changing BWG.

Key Words: Residual feed intake, Feed conversion ratio, Growth

    T18    Identification of candidate genes at quantitative trait loci on
chicken Chromosome Z using orthologous comparison of chicken, mouse,
and human genomes.  G. Ankra-Badu* and S. Aggrey, University of Georgia,
Athens.

This study was undertaken to identify novel candidate genes at quantitative
trait loci (QTL) on chicken chromosome (Chr) Z by comparing orthologous
regions of chicken, human and mouse genomes. Primers from marker flanking
QTL positions (https://acedb. asg. wur. nl/) were obtained from www. iastate.
edu/chickmap and blasted against the chicken genome (www. ensembl. org)
using BLASTN. The best matches were those with the highest score, lowest E-
values and highest percentage identity. Orthologous regions in mice and hu-
mans, together with genes located on or around those loci were identified using
the same website. Forty six chicken genes, 91 mouse genes and 60 human genes
associated with QTL on Chr Z were identified from the current study. Among
the promising candidate genes for egg shell quality and production are Annexin
A1, osteoclast stimulating factor, thrombospondin-4, programmed cell death
proteins, follistatin, growth hormone receptor and interferon alpha and beta.
The chicken interferon alpha and beta could be located around position
13,000,000 bp on the draft chicken sequence map. The neuronal nicotinic ace-
tylcholine receptor (nAChR) gene is located at the QTL region for abdominal
fat. Nicotine is a full agonist at the nAChRs and has been shown to decrease
lipolysis and triglyceride uptake thereby reducing net storage in adipose tissue.
Therefore, the nAchRs may be used as therapeutic agents for regulating feed
intake and obesity. Fine mapping should be performed to confirm that the loca-
tion of candidate genes is within the confidence interval of the suggested QTL
location before markers are developed in these genes for further use.

Key Words: Quantitative trait loci, Comparative map, Candidate genes

    T19    Influences of dietary energy and protein levelson performance of
Hyline W-36 hens in phase I.  G. Wu*, M. M. Bryant, and D. A. Roland,
Auburn University, Auburn, Alabama.

A 4 × 3 factorial experiment with four added dietary energy (fat) levels (0 (0.
00), 79 (1.67), 158 (3. 35), and 237 (5. 04) kcal ME/kg (% fat)) and three
protein levels (18.9, 17.4, and 16.1%) was conducted to determine the influ-
ence of dietary energy on performance and profits of Hyline W-36 hens at dif-

ferent protein levels. The basal diets of the 18.9, 17.4, and 16.1% protein con-
tained 2718, 2754, 2787 kcal ME/kg. This experiment lasted 16 weeks. Hyline
W-36 hens (n = 1440) in Phase I (21 weeks of age) were randomly divided into
12 treatments (8 replicates of 15 birds per treatment). There were no significant
interactions between protein and dietary energy. Protein had significant effects
on egg weight, egg mass, and feed conversion. Egg weight and egg mass of
hens fed the diets containing 18.86% protein were similar to those of hens fed
the diets containing 17. 38% protein, and both were significantly higher than
those of hens fed the diets containing 16. 06% protein. When protein level
increased, feed conversion linearly decreased. Increasing dietary energy by the
addition of poultry oil had significant effects on feed intake and feed conver-
sion. As dietary energy increased, feed intake and feed conversion linearly de-
creased. Increasing dietary energy by the addition of poultry oil had no signifi-
cant effect on egg production, egg weight, egg mass, egg specific gravity, body
weight and mortality. Hens linearly decreased feed intake as dietary energy level
increased so that similar quantities of dietary energy (5.5-5.6 kcal/kg) was con-
sumed to produce one gram egg. In conclusion, increasing dietary energy by the
addition of poultry oil had a positive influence on feed conversion of laying
hens at three protein levels in Phase I. The dietary energy level for optimal
profits varies with changing egg price and feed ingredient prices.

Key Words: Hens, Energy, Protein

    T20    Influences of dietary energy and Tylan®on performance, egg com-
position, and egg quality in Bovans White and Dekalb White in phase II.
G. Wu*, M. M. Bryant, R. A. Voitle, and D. A. Roland, Auburn University,
Auburn, Alabama.

A 4 × 2 × 2 factorial experiment with four dietary energy levels (2776, 2820,
2864, and 2908 kcal/kg), two levels of Tylan® (0 and 33 g/ton of feed), and two
strains (Bovans White and Dekalb White) was conducted to determine the in-
fluence of dietary energy and Tylan® on reproductive performance, egg compo-
sition, and egg quality of two strains of commercial Leghorns. This experiment
lasted 12 weeks. Bovans White hens (n = 768) and Dekalb White hens (n =
768) in Phase 2 (40 weeks of age) were randomly divided into 16 treatments (8
replicates of 12 birds per treatment). Increasing dietary energy by the addition
of poultry oil linearly decreased feed intake and improved feed conversion.
When dietary energy linearly increased from 2544 to 2664 kcal/kg, hens ad-
justed feed intake from 105. 0 to 101. 7 g/hen/day so that the same amount of
dietary energy (5.2 kcal) was used to produce one gram egg. There was a linear
response of egg weight to increasing dietary energy. Increasing dietary energy
by the addition of poultry oil had significant effects on percent yolk, percent
albumen, Yolk/Albumen ratio, and dirty eggs. Bovans White had significant
higher egg production, percent egg yolk, Yolk/Albumen ratio, whole egg solid,
and crack eggs than Dekalb White. Bovans White had significantly lower egg
weight, feed conversion, egg specific gravity, percentage shell weight, Haugh
unit, and yolk color than Dekalb White. Tylan® supplementation significantly
increased yolk color. Egg production of hens fed the diets supplemented with
Tylan® was consistently numerically higher (P < 0. 09) than that of hens fed the
diets without Tylan® from wk 1 to wk 12. Therefore, both increasing dietary
energy and Tylan®supplementation had positive effects on performance in lay-
ing hens in Phase II.

Key Words: Tylan®, Energy, Hens

    T21    Evaluation of mung bean seeds (phaseolus aureus) as a promising
legume in quail diets.  A. Abouzeid*1, N. Isshak2, N. Badway2, and Y. Mariey2,
1Tanta University, Tanta, Egypt, 2College of Kafr-EL-Sheikh, Tanta, Egypt.

The current investigation aimed to evaluate mung bean as a promising protein
source in quail diets. Different chemical and biological procedures had been
done. These include: proximate analysis, amino acid determination, chemical
score, essential amino acid index as well as determination of minerals and en-
ergy. Digestibility trial was conducted to assess the apparent and true amino
acids availability, in addition to detect the apparent and true nitrogen corrected
metabolizable energy (AMEn and TMEn). The results revealed that mung bean
contains 8. 70% moisture, 25% crude protein, 0.56% ether extract, 5.24% crude
fiber, 3.85%ash and 56.65% nitrogen free extract. Mung bean contains also
appreciable amounts of mineral: magnesium, sodium, copper, iron, manganese
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and zinc. Mung bean contained appreciable amounts of amino acids (AA g. /
100g protein); arginine (5.84%), histidine (2. 72%), isoleucine (3.80), leucine
(7. 72%), lysine (8.68%), methionine (10.12%), phenylalanine (5.96%), threo-
nine (2.68%), valine (4.56%), alanine (4.52%), asparatic acid (13.12%), cys-
tine (0.24%), glycine (3.80%), glutamic acid (19.80), proline (3.68%), serine
(5.40%)and tyrosine (2.80%). The result of chemical score proved that me-
thionine was the first limiting amino acid followed by threonine while the third
limiting amino acid was methionine + cystine. Essential amino acid index val-
ues of mung bean seed were 74. 75% and 86.56 % based on whole egg or cow
milk comparison, respectively.

Lysine recorded the highest apparent (95.5%) and true (98.6%) amino acid
digestibility followed by threonine,apparent (71. 7%) and true (85.8%). Gross
energy (GE), apparent (AME) and true (TME) metabolizable energy were 3674,
2712. 0 and 3249.6 kcal /kg, respectively. Correction of TME for nitrogen re-
sulted in a 1% reduction in TME values of mung bean. Furthermore, TMEn
value (3218. 3) was higher than AMEn by 16. 3% . The observed data ascer-
tained that mung bean can be considered as a promising legume in poultry
diets.

    T22    In ovo feeding of linoleic acid to chicks.  A. A. Pedroso*, J. H.
Stringhini, N. M. Leandro, M. B. Café, F. G. Lima, V. T. Barbosa, and C. E.
Barbosa, University of Goiás, Goiânia, Goiás, Brasil.

Chick yolk sac is rapidly absorbed in post-hatch phase. Yolk sac is primarily
composed by fat, which is used by chicks to produce energy. This experiment
was carried out to evaluate linoleic acid supplemented in ovo to improve per-
formance and digestive organ development of chicks until 10 days of age of
chicks. At sixteenth day of incubation, 96 eggs were inoculated in allantoid
cavity with 0.2, 0.4 or 0.6 mL of linoleic acid. Eggs inoculated with 0.6 mL of
deionized water represented the control group. Eggs shells were perforated with
a portable drill and sterile syringes were used in manual inoculation of the ma-
terial. After inoculation the orifices were closed with paraffin. Additionally was
constituted a treatment where the eggs remained intact to evaluate if the
inoculatory process damages the chick embryos. Feed-to-gain ratio, weight gain
and live weight until 10 days were not affected by treatments. There were no
differences on digestive organ development and yolk absorbed rate related in
ovo feeding. The inoculation of linoleic acid or water improved the embryo
mortality in relation to no inoculated group. The linoleic acid levels inoculated
in ovo at sixteenth day of incubation were not satisfactory to broiler develop-
ment.

Key Words: Free fat acid, Embryos

    T23    Effective use of shochu distillery by-product as a feed additive in
broilers.  K. Kitahara*1, K. Hayashi1, A. Ohtsuka1, and R. Yoshizaki2,
1Kagoshima University, Kagoshima, Japan, 2Nosan Corporation, Yokohama,
Japan.

Shochu is a Japanese traditional liquor made from rice and sweet potato. A
Shochu Distillery By-Product (SDBP) made from sweet potato contains many
nutrients such as protein, citric acid, α-tocopherol (0.43mg/100ml) and polyphe-
nols (113µg/ml). However, huge amount of the SDBP, especially the superna-
tant of the SDBP, is discarded into the ocean. Thus the purpose of the present
study is to evaluate the value of the SDBP supernatant as a feed additive. The
SDBP was centrifuged and the supernatant was concentrated to ten folds and
used in the present experiment. The experimental diet containing SDBP at the
level of 5. 0% was given to 15-day-old broiler chicks. The basal diet (23%
crude protein and 3,130 kcal ME per kg) was made mainly of corn and isolated
soybean protein. The basal diet and the experimental diet were given ad libitum
during the period from day 15 to day 27. The experiment was undertaken in a
temperature-controlled (25±1°C) room with a 12-h light and 12-h dark cycle.
The body weight gain and feed intake tended to be increased by SDBP, but feed
conversion ratio was not affected. α-tocopherol content of the breast muscle
was significantly increased and the drip loss of the breast muscle was signifi-
cantly decreased by SDBP. Furthermore, the meat showed a high score in sen-
sory evaluation when SDBP was given.

Key Words: Liquor by-product, Feed additive, Antioxidative substance

    T24    Dietary L-carnitine responses in broiler diets.  J. M. Gilbert*1, A.
Corzo1, C. M. Page1, J. C. Woodworth2, and M. T. Kidd1, 1Mississippi State
University, Mississippi State, 2Lonza Incorporated, Allendale, New Jersey.

L-carnitine (Car) supports mitochondrial β-oxidation of long chain fatty acids.
Although the former role of Car has been investigated through fatty acid me-
tabolism research, Car role in live performance and carcass responses of com-
mercial broilers is less understood. Two floor pen experiments were conducted
to assess the effect of dietary Car in grower diets on broiler live performance
and carcass yields. In Experiment 1, Ross x Hubbard Ultra broilers were placed
in 48 floor pens (12 birds/pen) and fed common diets to d 14. A two (0 or 50
ppm Car) by three (17. 3, 18. 7, and 20.2% CP) factorial arrangement of treat-
ments was employed from 15 to 35 d of age (8 replications/treatment). An inter-
action (P < 0. 05) in carcass yield occurred indicating that increasing CP (18.
7%) resulted in improved yield in the presence of Car. Increasing CP from 17. 3
to 20.2% improved (P < 0. 05) BW gain and feed conversion, and increased (P
< 0. 05) carcass, drumstick, thigh, and wing weights. Each increase in CP,
however, decreased (P < 0. 05) percentage abdominal fat. Feeding dietary Car
increased backhalf carcass yield, which was attributable to an increase (P < 0.
05) in thigh, but not drumstick, yield relative to carcass. In Experiment 2, Ross
x 708 broilers were fed common diets until 29 d. From 30 to 42 d of age, birds
were fed one of seven diets: 1) 20% CP, 0 ppm Car; 2) 20% CP, 40 ppm Car; 3)
18% CP, 0 ppm Car; 4) 18% CP, 10 ppm Car; 5) 18% CP, 20 ppm Car; 6) 18%
CP, 30 ppm Car; and 7) 18% CP, 40 ppm Car (6 replications of 12 birds each).
BW gain, feed conversion, mortality (30 to 42 d), and carcass traits (42 d) were
measured on all birds by pen. Treatment differences (P < 0. 05) did not occur.
However, the addition of Car (2) increased (P = 0. 06) thigh yields relative to
BW in comparison to birds fed diets without Car (1), which was further con-
firmed via a contrast analysis (1 vs 2; P < 0. 05). These results indicate that
dietary Car may heighten metabolism in dark meat of commercial broilers re-
sulting in increased relative thigh tissue accretion without compromising breast
meat yield.

Key Words: Broiler, Carnitine, Thigh yield

    T25    Microbial phytase and citric acid increase P availability in corn
distillers dried grains with solubles (DDGS) for chicks.  C. Martinez*, C. M.
Parsons, and D. H. Baker, University of Illinois, Urbana.

Two experiments were conducted to evaluate the effectiveness of Opti-phos
phytase (United Feeds, Inc., Sheridan, IN) and citric acid for releasing the P
that is not available in DDGS. The effect of Opti-phos on AMEn and amino
acid digestibility was also determined in the first experiment. New Hampshire
X Columbian chicks were fed experimental diets from 8 to 21 d of age. For
Experiment 1, a basal or P deficient diet was formulated to contain 40% DDGS
as the only source of P (Treatment 1). The basal diet was supplemented with
1,000 or 10,000 FTU/kg of Opti-phos phytase or 0.2% of P from KH2PO4
(Treatments 2, 3 and 4, respectively). For Experiment 2, a P deficient basal diet
with 30% DDGS as the only source of P (Treatment 1), was supplemented with
0. 05 and 0.1% available P from KH2PO4 (Treatments 2 and 3), 3% of citric
acid (Treatment 4), and 1,000 or 10,000 FTU/kg of Opti-phos phytase (Treat-
ments 5 and 6). In Experiment 1 a quadratic increase (P<0. 05) in tibia ash was
observed from Opti-phos phytase. In contrast, Opti-phos phytase had no effect
on AMEn and no consistent effect on amino acid digestibility. In Experiment 2,
both levels of Opti-phos phytase and 3% citric acid increased tibia ash (mg/
tibia). Based on the tibia ash responses from Opti-phos and citric acid relative
to those from KH2PO4 in these experiments, it was estimated that Opti-phos
phytase and citric acid released from 0. 04 to 0. 07% P from DDGS. The results
of this study indicate that Opti-phos phytase and citric acid increase the avail-
ability of P in DDGS.

Key Words: Distillers dry grains with solubles, Phosphorus availability, Phytase
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    T26    Nutrient reductions in broiler diets supplemented with phytase.
F. Santos*1, N. K. Sakomura1, M. Hruby2, E. E. M. Pierson3, J. C. Remus3, and
J. S. Sands2, 1Universidade Estadual Paulista, Jaboticabal, São Paulo, Brazil,
2Danisco Animal Nutrition, Marlborough, Wiltshire, United Kingdom, 3Danisco
Animal Nutrition, St. Louis, Missouri.

The objective of this study was to evaluate the efficacy of phytase in diets for-
mulated with reduced nutrient levels on performance and bone mineralization
in broilers. A total of 1960 male broiler chicks (Cobb) were allocated to 49 pens
with 40 chicks each. The experiment was a completely randomized design,
with a 3 X 2 factorial arrangement of dietary treatments (three levels of nutrient
reduction - Negative Controls (NC1, NC2, NC3), with or without enzyme supple-
mentation). Additionally, a nutrient adequate diet served as a positive control
(PC). A novel 6-phytase (Phyzyme® XP 5000 G, Danisco Animal Nutrition) was
supplemented at 500, 750 and 1000 FTU/kg to NC1, NC2 and NC3, respec-
tively. The NC diets were formulated with progressively reduced levels of ME,
CP, amino acids, Ca and P. At 42 days four birds from each pen were slaugh-
tered and the tibias were removed to analyze bone breaking strength and ash.
Broilers fed diets with progressively reduced nutrient levels (NC1, NC2, NC3)
showed significantly (P<0. 05) lower feed intake and body weight gain than
those fed PC. However, adding phytase to NC1 and NC2 promoted similar feed
intake and body weight gain to PC. The NC diets caused significant reductions
in tibia ash and bone breaking strength, while addition of phytase increased
these parameters. Results suggested that commercially used phytase nutrient
replacement values could be potentially increased with a specific dose of this
novel 6-phytase.

Key Words: Phytase, Nutrient reductions, Broilers

    T27    Effect of commercial White Leghorn strain on hen performance
parameters and egg yield.  X. Sun* and C. Novak, Virginia Tech, Blacksburg.

The effect of strain on performance parameters and egg component yield was
investigated with a 3×4 factorial study. Four strains of commercial white leg-
horn hens (n=768) at twenty-four weeks of age were randomly assigned to three
dietary feeding regimens (low, medium or high dietary protein) with 12 pens
per treatment (4 birds/pen) until sixty-two weeks of age. The four strains used
were Bovan (B), Hy-Line 36 (H36), Hy-Line 98 (H98), and Lohman (L). Three
phases of feeding were used with changes at 43 and 53 weeks of age. Perfor-
mance parameters recorded were egg production (EP), egg weight (EW), spe-
cific gravity and egg component (wet/dry - albumen, yolk, and shell percent),
feed intake, and body weight, while feed efficiency, egg mass, and albumen and
yolk solid percent were calculated. There was no interaction of feeding regimen
and strain. Effect (P < 0. 05) of strain on all production parameters was ob-
served throughout the three phases. Lohman consumed more (P < 0. 05) feed
compared to B and H36 (108.5 vs. 104.6 and 98.1g). Lohamn′s EP was higher
(P < 0. 05) compared to H36 and H98 (89.4 vs. 82.4 and 84.5%), resulting in
greater (P< 0. 05) egg mass in L compared to H36 (55. 05 vs. 49.87 g). Higher
(P < 0. 05) dry shell percentage was observed in eggs from L (10. 09%) com-
pared to H36 (9. 75%) and H98 (9. 71%). Hy-Line 98 hens were heavier (P < 0.
05) compared to B and H36 (1726 vs. 1599 and 1539 g), resulting in greater (P
< 0. 05) EW from H98 compared to B, H36, and L (63.8 vs. 60. 0, 60.3 and
61.4g). Dry albumin percentage of eggs from H36 was greater (P < 0. 05) com-
pared to B, H98, and L (7.92 vs. 6.57, 7.23, and 6.54%), while dry yolk per-
centage of eggs from B was higher compared to H36, H98, and L (14. 79 vs.
14.36, 13. 76, and 14.49%). Effects of dietary feeding regimens on production
parameters were previously reported. These results indicate that strain has a
major role on egg production parameters and egg yield.

Key Words: Leghorn, Strain, Egg production

    T28    Evaluation of Xtract™ on broiler performance and carcass yields
when used in corn/soybean meal diets.  O. Gutierrez*1, A. Haq1, J. Corley2, C.
Kamel3, and C. Bailey1, 1Texas A&M University, College Station, 2Prince Agri
Products, Inc., Quincy, Illinois, 3AXISS France SAS, Bellegarde-sur-Valserine,
France.

With the recent ban on the use of antibiotic growth promoters in animal feeds in
Europe, alternative methods of maintaining current levels of animal production
and performance are being actively pursued. Xtract™ is a standardized formu-

lation of oil plant extracts, including carvacrol, capsicum, and cinnamaldehyde,
whose use as an alternative to in-feed antibiotics was evaluated. Day old, straight-
run, commercial Cobb/Ross broilers were placed in floor pens and fed industry-
type corn/soy pelleted diets for 42 days. Birds were randomly assigned to 24
pens containing 35 birds per pen, with six replications of four dietary treat-
ments. Treatments consisted of: 1) no-additive control; 2) Xtract™ 75g/ton; 3)
Xtract™ 150g/ton; 4) Bacitracin Methylene Disalicylate (BMD™) 50 g/ton.
Three feeding phases were employed from 0-21, 21-35, and 35-42 days. Feed
and water were provided ad libitum for the duration of the trial. Birds were
weighed on days 1 and 42, and feed was weighed at initiation and termination
of each respective feeding period in order to assess pen body weight gain (BWG)
and pen feed conversion ratio (FCR). Pens fed Xtract™ 150 g/ton (6. 06 lb
BWG; 1. 74 FCR), were comparable to BMD™ 50 g/ton pens (6. 06 lb BWG;
1. 76 FCR), but were not significantly different from Control pens (6. 02 lb
BWG; 1. 77 FCR). Birds receiving Xtract™ 75 g/ton were intermediate to Con-
trol and BMD™ groups with an average weight of 6. 04 lb BWG and an FCR of
1. 77. On day 42, 10 randomly selected birds from each pen were individually
weighed, slaughtered, and processed. Breast meat and parts yield was deter-
mined as % of carcass weight. Although no significant differences were de-
tected, Xtract™ 150 g/ton carcasses yielded similar quantities compared to
BMD™ 50 g/ton carcasses (68. 78% and 68.52%, respectively). Water uptake
averaged 0.5% less for Xtract™ 150 g/ton carcasses compared to Control car-
casses.

Key Words: Growth promoters, Performance, Broilers

    T29    Glycogen status of turkeys in ovo fed solutions containing beta-
hydroxy-beta-methylbutyrate (HMB), protein and carbohydrates.  J. de
Oliveira*1, P. Ferket1, Z. Uni2, and J. Warner2, 1North Carolina State Univer-
sity, Raleigh, 2Hebrew University of Jerusalem, Israel.

Hatching is energetically demanding for turkey poults. When incubation condi-
tions are not ideal, energy reserved as glycogen may be depleted, compromising
hatchability and post-hatch viability and vigor. In ovo feeding (IOF) allows the
late-term embryo to consume external nutrients injected into the amnion, pro-
viding supplemental substrates to increase glycogen reserves. Two experiments
were conducted to test if IOF enhances glycogen reserves of hatchling poults. In
each experiment (EXP), a group of 600 eggs was divided in three treatment
groups: 1) non-injected negative controls (NC); 2) injected positive controls in
ovo fed with .4% saline solution (PC); and 3) IOF solution containing .4%
saline, .1% HMB, 8% hydrolyzed soy protein, and 6% dextrin (IOF). PC and
IOF groups were injected with 1.5 ml (EXP 1) or 1. 0 ml (EXP 2) of solution at
23 days of incubation. At hatch, 15 poults of each treatment were sampled for
liver, breast muscle and pipping muscle glycogen analysis. There were no dif-
ferences in the amount of glycogen stored in the breast muscle in EXP 1, but in
EXP 2 the PC poults had greater muscle glycogen concentration than NC and
IOF (29. 72 versus 18. 75 and 20.50 mg/g, P=. 0002). Liver glycogen content
was higher for PC and IOF than NC in EXP 1 (69. 71 and 72.54 versus 59. 70
mg/g, P=. 013). In EXP 2, there were no treatment effects on the amount of
glycogen stored in the liver. Pipping muscle in EXP 1 had similar glycogen
content for PC and IOF, but greater than NC (27.42 and 29.66 versus 17.94 mg/
g, P<. 0001). In EXP 2, glycogen content of pipping muscle was statistically
distinguishable among all treatments (9. 02, 15.55 and 21.87 mg/g, for NC, PC
and IOF, respectively, P<. 0001), which corresponded in the same order to im-
provements in hatchability (86.5, 89.4 and 90.47% for NIC, IFS and IFN re-
spectively). In ovo feeding increases glycogen energy reserves of turkey poults,
especially if the IOF solution contains gluconeogenic precoursors.

Key Words: Turkeys, In ovo feeding, Glycogen

    T30    The effect of feed restriction programs on body weight, frame
size, flock uniformity and in vitro lipogenesis of broiler breeder hens.  M.
de Beer* and C. N. Coon, University of Arkansas, Fayetteville.

Feed restriction programs are used to control body weight and improve repro-
ductive performance in breeder pullets. Everyday, skip-a-day, 4-3 and 5-2 re-
striction programs were evaluated for their effects on body weight, frame size,
flock uniformity, heterophil:lymphocyte (H:L) ratio and in vitro lipogenesis in
broiler breeder hens. 840 Cobb 500 pullets were randomly assigned to 24, 8ft
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x7ft floor pens. There were 6 replicate pens of 35 birds/treatment. All pullets
were fed ad lib until 10 days and then control fed everyday till 28 days. Restric-
tion programs were implemented at 28 days. Diet composition and caloric in-
takes were identical among treatments. Pullets were weighed weekly in groups,
and individually at 1, 4, 6, 10, 15 and 20 weeks, to evaluate flock uniformity.
Shank and keel lengths were used to gauge frame size. In vitro lipogenesis was
measured at 6, 8 and 16 weeks. H:L ratio was determined at 20 weeks to mea-
sure stress, using cell counts from a hemocytometer. Body weights at 20 weeks
were greater (p<0. 05) in pullets fed everyday than other treatments but there
was more variation in individual hen weight in the everyday fed group. Higher
body weights at 20 weeks indicated better efficiency of feed utilization in ev-
eryday fed pullets. Keels were longer (p<0. 05) at 20 weeks in everyday and 5-
2 hens than skip-a-day and 4-3 hens. In vitro lipogenesis at week 6, 8 and 16
was greater (p<0. 05) in skip-a-day, 4-3 and 5-2 birds than everyday fed hens.
Livers were heavier (p<0. 05) in skip-a-day (46. 7g), 4-3 (49.6g) and 5-2 (43.4g)
birds than in everyday (33.5g) fed hens at 20 weeks. H:L ratio for the everyday
fed group was lower than for the other 3 groups. The periods of feed restriction
associated with skip-a-day, 5-2, and 4-3 programs appear to increase stress,
while also causing hypertrophy of the liver and increasing lipogenesis. This
may explain the tendency for pullets to accumulate body fat when caloric in-
take is increased during the production period.

Key Words: Broiler breeders, Feed restriction, Frame size

    T31    The impact of adding wheat middlings and citric acid to a tradi-
tional corn-soybean meal diet on growth performance.  T. O’Connor-Dennie*
and J. Emmert, University of Arkansas, Fayetteville.

The use of phytase to release phosphorus (P) that is bound to phytate found in
cereal grains and oilseeds has been a major focus of nutritional research. But
while it has received most of the attention, researchers have also been investi-
gating alternative methods of increasing P utilization through the use of citric
acid (CA) and analogs of vitamin D in chickens and pigs, and wheat middlings
(WM) in pigs. These alternative methods have been proven very effective under
some circumstances and the success of these recent research findings has cre-
ated several questions about the impact of CA and WM supplementation on
growth performance, and the possible additive effect of CA and WM supple-
mentation in broiler diets. The experiment was conducted in stainless steel brood-
ers in a climate-controlled room, with stainless-steel pan feeders and nipple
drinkers. Chicks were obtained from a commercial hatchery and were placed
on a common chick starter diet for 7 d. On day 8 the birds were wing-banded,
weighed, and placed on experimental diets. Dietary treatments consisted of a
corn-soybean meal diet with two levels of non-phytate P (nPP) (0.35 and 0.45%),
three levels of WM (0, 10, and 15%), and three levels of CA (0, 3, and 5%).
Reducing dietary nPP by 0.10% had no effect on growth performance variables
(P > 0. 05). The addition of WM, regardless of level, had no effect on daily gain
and feed efficiency (P > 0. 05), while the addition of 15% WM increased daily
feed intake (P < 0. 05). The addition of 5% CA decreased daily gain and feed
intake (P < 0. 05). These results indicate that the level of nPP needs to be de-
creased by more than 0.10% to see the potential benefits of supplementing WM
or CA to a corn-soybean meal diet, and the addition of CA above 3% appears to
decrease some growth response variables.

Key Words: Phosphorus, Citric acid, Wheat middlings

    T32    Production of nuclear transferred gonadal germ cells (GGCs) af-
ter cryopreservation.  Y. Kohara*, A. Tajima, and Y. Kanai, University of
Tsukuba, Tsukuba, Ibaraki, Japan.

Introduction
Somatic nuclear transfer technique in avian is considered to be an effective
means for conserving avian genetic resources. However, it is difficult to use
avian embryo as a somatic nuclear recipient due to its physiological and ana-
tomical characteristics. In the present study, therefore, the possibility of using
cryopreserved gonadal germ cells (GGCs) as somatic nuclear recipients was
investigated.

Materials and Methods
White Leghorn embryos were used in the present study. Gonadal germ cells
collected from the gonad of 7-day-old embryo were used as nuclear recipients.

Embryonic blood cells (EBCs), collected from 4-day-old embryo, were used as
nuclear donors.

Experiment 1: GGC sample was subjected to fast cooling (Vitrification), slow
cooling (Bicell) or unfrozen control. After thawing, GGCs were labeled with
PKH-26 fluorescent dye. 50 GGCs were suspended into 0.25M sucrose solu-
tion containing 20,000 EBCs and fused by electorfusion. After electrofusion,
cells were stained by Hoechst 33342, and observed under the fluorescent mi-
croscope. The number of fused GGCs was counted and the fusion rate was
calculated for each treatment group. The experiment was repeated 5 times.

Experiment 2: Both GGC and EBC sample were subjected to Vitrification, Bicell
or unfrozen control. Cell labeling, electrofusion and observation of fused cells
were carried out as described in Experiment 1.

Results and Discussion
Experiment 1: The fusion rate of GGCs for Vitrification, Bicell and Control was
2. 0±0.6%, 2.8±0.8 and 5.5±1.2, respectively. The fusion rate of Vitrification
and Bicell were both significantly lower compared with Control (p<0. 05).

Experiment 2: The fusion rate of GGCs for Vitrification, Bicell and Control was
1.2± 0. 7%, 5.6 ±0. 7 and 5.5±0. 7, respectively. The fusion rate of Vitrification
was significantly lower compared with Bicell and Control (p<0. 05).

From these results, it was shown that the nuclear transferred GGCs could be
produced after cryopreservation of GGCs and/or EBCs. Future study should
examine the migratory ability of nuclear transferred GGCs after cryopreservation.

Key Words: Gonadal germ cells, Cryopreservation, Nuclear transfer

    T33    Differential expression of proteins in lymphocytes of low and high
feed efficient male broilers.  K. Lassiter*1, N. Pumford1, C. Ojano-Dirain1, J.
Lay1, W. Bottje1, T. Wing2, and M. Cooper2, 1University of Arkansas, Fayetteville,
2Cobb-Vantress Inc., Siloam Springs, Arkansas.

The objective of this study was to determine expression of proteins in lympho-
cytes of male broilers with High and Low feed efficiency (FE). Lymphocytes
were isolated from a single line of male broilers with Low (0.48 ± 0. 02, n=6)
and High (0.68 ± 0. 01, n=5) FE and resuspended in PBS. To verify the isola-
tion of lymphocytes, blood smears were made with Wright stain and the slides
examined under a light microscope. The lymphocyte homogenate was frozen
and thawed five times in liquid nitrogen to disrupt cellular membranes. Lym-
phocyte homogenate proteomes where prepared from each group with two-di-
mensional electrophoresis (2-DE) and visualized using silver stain. In the first
dimension, proteins were separated by isoelectric point using Immobiline
DryStrips (pH 3-10 NL, 24cm) that were run on the Multiphor II isoelectric
focusing system. Proteins were then separated by molecular weight in the sec-
ond dimension on 12% polyacrylamide gels. The intensity of each spot was
quantitated using Image Master 2D software. Two-DE analysis revealed several
differentially expressed proteins between the High and Low FE groups. Differ-
entially expressed proteins will be identified using mass spectrophotometry
(MALDI-TOF). These results extend our reports in other tissues (muscle, liver,
heart, plasma) that differences in protein expression may be involved in the
phenotypic expression of feed efficiency. Lymphocytes may prove advantageous
in developing a biomarker system for detecting feed efficiency which is a long
term goal of our studies as they are easily obtained, readily available, contain all
cellular components (unlike plasma), and do not require killing the animal (such
as other tissues).

Key Words: Feed efficiency, Lymphocytes, Proteomics

    T34    The influence of copper concentration and source on Lactobacilli
and E. coli populations in batch cultures inoculated with chicken ileal con-
tents.  Y. Pang*, J. Patterson, and T. Applegate, Purdue University, West
Lafayette, Indiana.

Copper is supplemented in poultry diets as a growth promotant and antimicro-
bial. However, there is no information about how copper affects the microbiota
in the gastrointestinal tract of poultry. This study addressed the influence of
copper on growth of lactobacilli and E. coli in medium inoculated with ileal
contents. There were five treatments: control (no copper addition), 125 ppm
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copper sulfate pentahydrate (CuSO4.5H2O), 250 ppm CuSO4.5H2O, 125 ppm
tribasic copper chloride (TBCC) (Cu2[OH]3Cl) and 250 ppm TBCC. Chicken
ileal contents were collected anaerobically, diluted 10 fold and 1 ml was inocu-
lated into 40 ml of growth medium in triplicate in two separate experiments.
Cultures were incubated at 37°C for 24 hr. Samples were serially diluted and
plated anaerobically on Rogosa plates for enumerating lactobacilli and aerobi-
cally on EMB plates for E. coli. Lactobacilli and E. coli populations increased
in the growth medium, compared to the inoculum. In both Exp. 1 and 2, addi-
tion of either Cu source had no significant effects on lactobacilli populations,
compared to the control. Addition of 250 ppm CuSO4.5H2O significantly in-
hibited E. coli compared to the control in Exp. 1 (P<0. 03) (7.67 versus 7.99
log10 CFU/ml, respectively) and Exp. 2 (P<0. 02) (7.37 versus 7.81 log10 CFU/
ml, respectively). Thus, higher concentration of CuSO4.5H2O inhibited growth
of E. coli, but not of lactobacilli in vitro. Further studies are being conducted to
determine the effects of copper on microbial populations in vivo.

Key Words: Copper, Lactobacilli, E. coli

    T35    Hepatic betaine-homocysteine methyltransferase and serine
hydroxymethyltransferase activities in chick embryos and hatched chicks.
J. Lu* and C. N. Coon, University of Arkansas, Fayetteville.

Developmental changes in hepatic betaine-homocysteine methyltransferase (EC
2.1.1.5, BHMT) and hepatic serine hydroxymethyltransferase (EC 2.1.2.1,
SHMT) were determined daily from day 10 (10E) of embryogenesis through
the first day after hatch (1H) and also on day 3H, 7H, 21H, 35H and 49H after
hatch. High hepatic BHMT activities, methionine conserving enzyme, were
observed from 10E to 16E prior to a significant decrease in BHMT activities
from 17E through 20E suggesting methionine synthesis from homocysteine was
restricted during the middle of embryogenesis. Chicks had a higher BHMT
activity at hatch than from 17E to 20E. The first day post-hatch (1H) after
24hrs of feed consumption significantly decreased the BHMT activity to ap-
proximately 50% of activity of newly hatched chicks indicating that dietary
methionine may decrease BHMT activity. A significant increase in BHMT ac-
tivity was observed for 3H and reached a maximum at 7H suggesting the bio-
logically available methionine was not adequate for broiler chicks during the
first week after hatch. The 5-methyltetrahydrofolate-homocysteine S-
methyltransferase (EC.2.1.1.13) activities also tripled during this period. A de-
crease in hepatic BHMT activity from 21H to 49H was observed which is con-
sistent with increasing hepatic cystathionine β-synthase (EC 4.2.1.22) activi-
ties during this same period reported in previous study. Hepatic SHMT activity
in the chick embryo remained constant during embryogenesis except for a sig-
nificantly reduction on 13E. The maximum activity of SHMT was found the
first day after hatch (1H) and then remained significantly lower in growing
chicks than found in embryos during the 49 feeding period. These data indicate
that both BHMT and SHMT enzymes play important roles in methionine and
one-carbon metabolism during chick embryo development and posthatch growth.

Key Words: Chick embryo, Enzyme activities, Methionine and one carbon
metabolism

    T36    Activity of 3βββββ-HSD in granulosa cells treated in vitro with LH,
FSH, PRL or a combination.  H. Taira* and M. M. Beck, University of Ne-
braska, Lincoln.

The enzyme 3β-hydroxysteroid-dehydrogenase (3β-HSD) is one of the key en-
zymes in the steroidogenic pathway that is responsible for producing progester-
one in the female and testosterone in the male. In this study, three strains of Hy-
Line laying hens were used (W36, W98 and Brown; n=4), and granulosa cell
responses to hormone treatments were observed. Granulosa cells, obtained from
the four largest follicles (F1 to F4) from each hen, were isolated and enzymati-
cally dispersed. Aliquots of approximately 500,000 viable cells were incubated
in the presence of LH, FSH, prolactin (PRL), a combination of these hormones,
or the absence of any hormone (control) for 4h at 39C. After the incubation
with hormones, granulosa cells were incubated in the presence of the steroid
precursor, pregnenolone, and a dye, nitro blue tetrazolium. The cells in which
3β-HSD is active accumulate blue formazan deposits. The activity of 3β-HSD
was determined by counting a total of 100 cells and the percentage of 3β-HSD
active cells was calculated. No strain differences were observed. Treating with

FSH or PRL decreased the 3β-HSD activity in the granulosa cells compared to
control (P=0. 0003 and P=0. 0008, respectively). When LH or LH+FSH was
added, the activity of 3β-HSD was significantly increased compared to control
(P=0. 011 and P<0. 0001, respectively), and LH+FSH increased the 3β-HSD
activity to a greater extent than LH alone (P=0. 0012), suggesting a synergistic
effect of LH and FSH on enzyme activity. In contrast, neither LH +PRL nor
LH+FSH+PRL had an effect on enzyme activity compared to control. This sug-
gests that prolactin’s inhibitory effect apparently cancels the stimulatory effects
of both LH alone and LH+FSH; these results are consistent with results in other
animals. In hens, earlier studies have shown that heat stress reduces both circu-
lating LH and granulosa cell progesterone and 3β-HSD activity and also results
in increases in circulating PRL. The results of this study suggest a mechanism
by which reduced activity of 3β-HSD and progesterone by granulosa cells dur-
ing heat stress might be explained.

Key Words: 3β-HSD, Steroidogenesis, Granulosa cells

    T37    Reactivity of commercial anti-Campylobacter antibodies measured
by enzyme-linked immunoabsorbent assay.  D. Wei*, T. S. Huang, A. L.
Simonian, S. Sista, and O. A. Oyarzabal, Auburn University, Auburn, Alabama.

Antibody-antigen reactions are effective capturing mechanisms for the devel-
opment of biosensor for rapid detection and enumeration of Campylobacter in
food samples. The purpose of this study was to examine the sensitivity and
specificity of commercial antibodies against C. jejuni. A panel of 10
Campylobacter strains and a panel of other bacterial species, including
Arcobacter spp., Salmonella spp. and Escherichia coli, were tested for cross-
reactivity with the antibodies. In preliminary experiments, an enzyme-linked
immunoabsorbent assay (ELISA) was performed on four commercial antibod-
ies using live and dead Campylobacter cells. ELISA testing of Campylobacter
cells in phosphate buffer saline (PBS) solution was conducted over time to
determine the reactivity of the antibodies against old Campylobacter cultures.
The antibody titer with the best reactivity was 1:200. The antigen titer with an
adequate reactivity value was 107 CFU/ml. There is no significant difference of
reactivity between live and dead cells with tested commercial antibodies. The
reactivity of Campylobacter cells kept at 4oC in PBS using ELISA is similar for
up to 10 days.

Key Words: Campylobacter, Antibodies, ELISA

    T38    Effects of carbon dioxide and carbonate on lysozyme activity in
chicken eggs.  K. E. McCormick, K. H. Sauer*, and K. M. Keener, North Caro-
lina State University, Raleigh.

Previous research has shown that cryogenic carbon dioxide cooling of shell
eggs slows bacterial growth compared to traditional cooling. It is suspected that
carbon dioxide cooling enhances egg albumen (white) antimicrobial activity. In
this study, the effect of carbon dioxide on purified egg white lysozyme activity
was investigated. Lysozyme activity was varied over a pH range of 4.5 to 8. 0
with carbonate and non-carbonate buffers at temperatures of 5°C and 24°C. A
standard microbial cell assay consisting of micrococcus luteus was used. Solu-
tion absorbance was measured at 450 nm in a spectrophotometer and recorded
every 30 seconds for a time period of nine minutes. The spectral absorbance
linearly decreased with the time. The spectral absorbance rate (slope) was nor-
malized to the standard assay conditions of pH 6.5 in a phosphate buffer at
24°C.

Results from these experiments found that lysozyme activity at 24°C in a phos-
phate buffer assay (pH 6.5) had 38% greater antimicrobial activity than a phos-
phate buffer assay enhanced with carbonate. At 5°C, the phosphate buffer assay
had 18% of the lysozyme activity of the standard assay (pH 6.5, 24°C), but the
carbonate enhanced phosphate buffer had 51% of the lysozyme activity of the
standard assay. This suggests that carbonate (carbon dioxide) enhancement at
5°C and pH 6.5 increases lysozyme activity. Additional results found that
lysozyme activity was also enhanced with carbonate addition at pH’s of 4.5 and
8. 0. These results suggest that carbonate (carbon dioxide) addition to shell
eggs during rapid cooling may increase lysozyme activity, which in turn may
improve the egg safety.

Key Words: Carbon dioxide cooling, Egg white lysozyme, Shell eggs
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    T39    The role of poultry meat export in dynamics of the developing
countries: Iran’s status in the Middle East region.  F. Mirzaei*1, S. Yazdani1,2,
and M. Mostafavi1, 1Animal Science Research Institute, Karaj, Tehran, Iran,
2Tehran University, Karaj, Tehran, Iran.

The source of data from 1993-2002 are supplied by F. A. O, Deputy of livestock
affairs of Iran Ministry of Jihad-e-Agriculture and trade yearbooks of Iran cus-
toms. We used the RCA method as follows:

RCA= (Xij/Xtj)/(Xin/Xtn) (1). The concept of revealed comparative advantage
(RCA) is grounded on conventional trade theory. The origional RCA index is
formulated by Balassa (1965), can be written as: Where X represents exports
value ($1,000), i is a country(Iran), j is a commodity (poultry meat), t is a set of
commodities (agricltural products), and n is a set of countries (Middle East
countries). RCA is based on observed trade patterns, it measures a country ex-
port of a commodity in relation to its total exports and to the corresponding
export performance of a set of countries. If RCA>1, then a comparative advan-
tage is revealed. A problem with the Balassa index is that its value is asymmet-
ric; it varies from one to infinity for products in which a country has a revealed
comparative advantage, but only from zero to one for commodities with a com-
parative disadvantage. Dalum (1998) proposed a revealed symmetric compara-
tive advantage (RSCA) index to alleviate the skewness problem as
follows:RSCA= RCA-1/RCA+1(2). The RSCA ranges is from minus one to
plus one and avoids the problem of zero values. We focused on poultry meat
and agricultural sectors and investigate the stability in the pattern of the RCA
indices for Iran. The distribution of the RCA indices indicated non uniformity
and was confirmed with the indices of RSCA. The contribution of poultry meat
production has been increasing but the country’s total poultry meat production
in the Middle East is not stable due to problems in coordination of production
policies and elasticity of the region’s market.

 

    T40    Influence of dietary seaweeds and sardine oil on egg lipid content,
cholesterol content and fatty acid composition.  D. S. Carrillo*1, R. E. López1,
V. M. Casas2, D. R. M. Castillo1, G. E. Avila3, and R. F. Pérez-Gil1, 1Instituto
Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, México, D. F.
Mexico, 2Centro Interdisciplinario de Ciencias Marinas, La Paz,Baja Califor-
nia Sur, Mexico, 3Facultad de Medicina Veterinaria y Zootecnia, UNAM, México
D. F., Mexico.

Seaweeds have the ability to reduce the cholesterol content in blood, while the
fish oil is an important source of omega three fatty acids, primarily EPA and
DHA, which have shown to prevent cardiovascular diseases. The objective of
this study was to produce eggs with high amount of omega three fatty acids and
low cholesterol content. 144 Leghorn hens of 35 weeks of age were randomly
distributed into four treatments: control (C), Macrocystis pyrifera+Sardine oil
(Mp+SO), Sargassum spp. +SO (Ss+SO), and Enteromorpha spp. +SO
(Espp+SO). The seaweed and sardine oil material were included in the diets at
levels of 10% and 2%, respectively. Feed and water were provided ad libitum,
during the 8 week feeding period. At the end of the feeding period 15 eggs of
each treatment were collected and pooled to analyze for lipid, cholesterol and
fatty acid content. The results showed that the lipid content differed signifi-
cantly (P>0. 05) among the treatment Mp+SO (11.5%) compared to C (10.6%),
Ss+SO (10.3%), and Espp+SO (10.3%) treatments. The cholesterol content was
reduced with Espp+SO (361 mg/100g) compared to C (381 mg), Mp+SO (391
mg), and Ss+SO (384 mg). The fatty acid composition showed higher concen-
tration of C20:5 n3 (EPA) (C 3, Mp+SO 108, Ss+SO 101, Espp+SO 80 mg/100
g sample) and C22:6 n6 (DHA) (C 190, Mp+SO 679, Ss+SO 631, Espp+SO
611 mg/100g sample) in all treatments with seaweeds+SO. It is concluded that
Enteromorpha spp + sardine oil are an alternative for reducing cholesterol and
increasing omega three fatty acid content in eggs.

Key Words: Marine algae, Fatty acids and cholesterol, Eggs

    T41    The effect of molting and pre- and post-molt diets high in omega-
3 fatty acids on the skeletal integrity of White Leghorns.  H. Mazzuco*1,3

and P. Hester1, 1Purdue University, West Lafayette, Indiana, 2CNPQ, Brasilia,
DF, Brazil, 3EMBRAPA Swine and Poultry, Concordia, SC, Brazil.

This study investigated changes in bone integrity of hens subjected to two dis-
tinct molting regimens and fed pre- and post-molt diets either high or low in

omega-3 fatty acids (FA). A dual energy X-ray absorptiometer determined bone
mineral density (BMD) of the tibia and humerus of 45 live White Leghorns (9
hens/treatment) from 62 to 76 wk of age. The molting treatments consisted of
10 d fasting + cracked corn for 7 d + pullet developer diet for 10 d or a non-
fasting molt (wheat-middlings based diet for 27 d). Five wk prior to and after
either molt treatment, birds were fed one of two diets containing dietary omega-
6/omega-3 FA ratios of 0.6 or 8. 0. A non-molted control group of birds was fed
a laying hen diet containing a dietary omega-6/omega-3 ratio of 8. 0. Using
treatment as the whole plot with repeated measurements (62 to 76 wk of age)
and type of bone as subplot, an analysis of covariance (62 wk BMD as covariate)
was conducted. By 71 wk of age, tibial BMD drop 30% and 11% in fasted and
non-fasted molt regimens, respectively, regardless of the pre-molt dietary inter-
ventions. A short but unsustained period of recovery was noted in tibial BMD
between 73 and 74 wk of age in non-fasted hens fed omega-3 FA. The BMD of
the humerus also decreased during molt with the exception of hens subjected to
a non-fasted molt and fed omega-3 FA diets in which their BMD values were
similar to or greater (at 73 wk of age) than controls during the entire experimen-
tal period (treatment by bone by age, P < 0. 0001). In conclusion, BMD of the
tibia and humerus monitored in live hens decreased during molt with the fast-
ing program more adversely affecting bone mineralization than the non-fasting
molt. Feeding hens diets high in omega-3 FA prior to and after an induced molt
did little to prevent the decline in their BMD during molt and had only small
beneficial effects during recovery.

Key Words: Non-feed removal molting, Omega-3 fatty acids, Bone integrity

    T42    N-Nitro-L-Arginine Methyl Ester (L-NAME) amplifies the pul-
monary hypertensive response to micro-particle injections in broilers.  R.
Wideman*, G. Erf, and M. Chapman, University of Arkansas, Fayetteville.

We tested the hypothesis that micro-particles entrapped within the pulmonary
vasculature elicit the production of nitric oxide (NO) in quantities sufficient to
modulate the combined impact of physical occlusion plus contemporaneously
released vasoconstrictors. In Experiment 1, male broilers were given an injec-
tion of the nitric oxide synthase (NOS) inhibitor N?-nitro-L-arginine methyl
ester (L-NAME), followed by an intravenous injection of cellulose micro-par-
ticles while the pulmonary arterial pressure (PAP) and cardiac output (CO) were
recorded. When L-NAME was used to block NO synthesis induced by the mi-
cro-particles, an early peak of pulmonary hypertension was revealed that rarely
developed in the absence of L-NAME. The subsequent more prolonged increases
in PAP and pulmonary vascular resistance (PVR) were greater in amplitude and
duration in broilers pre-treated with L-NAME than in broilers in the control
group. These amplified responses occurred in spite of a simultaneous reduction
in CO, thereby conclusively demonstrating that inhibiting NOS permitted the
development of a much more profound increase in the PVR. In Experiment 2
the mortality triggered within 48 h after injecting micro-particles was evaluated
in the presence and absence of L-NAME. The 48 h post-injection mortality
more than doubled when L-NAME was combined with micro-particle injection
doses that otherwise caused relatively low mortality in the absence of L-NAME.
These observations indicate that NO modulates the responses to vasoconstric-
tors released when micro-particles become entrapped in the pulmonary vascu-
lature. Inhibition of NOS by L-NAME exposed a more dramatic increase in
pulmonary vascular resistance and pulmonary hypertension leading to enhanced
mortality in response to micro-particle injections.

Key Words: Broilers, Nitric oxide, Pulmonary hypertension

    T43    Expression of the proglucagon and companion receptor genes in
chickens.  M. Richards*, S. Poch, and J. McMurtry, USDA, ARS, Growth Biol-
ogy Laboratory, Beltsville, Maryland.

Expression of the proglucagon (PG) gene in mammals produces a single mRNA
transcript that encodes glucagon and two glucagon-like peptide hormones (GLP-
1 and GLP-2). Glucagon, GLP-1 and GLP-2 bind to specific receptors that are
expressed in different tissues. These peptide hormones in conjunction with their
receptors regulate various aspects of carbohydrate, lipid and amino acid me-
tabolism. Additionally, the GLPs affect pancreatic insulin secretion, gastro-in-
testinal (GI) growth and function, and food intake. Our objectives were to in-
vestigate the structure and expression of the chicken PG gene and its compan-
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ion receptor genes. We identified two distinct classes of PG mRNA (A and B)
that were co-expressed in pancreas, proventriculus, duodenum, brain and liver.
Both classes of PG mRNA share common sequence including a portion of the
coding region (CDS) that contains glucagon and GLP-1. Class A mRNA lack
the portion of the CDS that includes GLP-2, whereas class B mRNA have a
larger CDS that includes GLP-2. Alternative splicing at the 3′ end of PG mRNA
transcripts determines the class of mRNA produced. Both mRNA classes have
unique 3′ untranslated regions that differ in size and sequence. Furthermore,
each class of mRNA contains two variant forms arising from the incorporation
of an alternate first exon. We also identified glucagon, GLP-1 and GLP-2 recep-
tor gene transcripts. Specific RT-PCR assays were developed to determine indi-
vidual mRNA levels in different tissues relative to 18S rRNA. In pancreas and
proventriculus, class A mRNA was more highly expressed than class B. Gluca-
gon receptor was most highly expressed in liver and abdominal fat; whereas,
GLP-1 and GLP-2 receptor genes were highly expressed in GI tract, brain and
pancreas. The chicken PG gene was sequenced and the mechanisms for produc-
ing multiple mRNA transcripts have been identified. We conclude that class A
and B mRNA transcripts are produced from the chicken PG gene by alternative
splicing that gives rise to unique 3′- and 5′- ends.

Key Words: Glucagon, GLP-1, GLP-2

    T44    Identification and characterization of the AMP-activated protein
kinase pathway in chickens.  M. Proszkowiec-Weglarz* and M. Richards,
USDA, ARS, Growth Biology Laboratory, Beltsville, Maryland.

In mammals, AMP-activated protein kinase (AMPK) is an enzyme complex
that plays a key role in sensing cellular energy (AMP/ATP) levels and maintain-
ing intracellular energy balance. The AMPK protein complex is hetero-trimeric
consisting of one catalytic (alpha) subunit and two regulatory (beta and gamma)
subunits. AMPK is activated through phosphorylation by an upstream kinase
(LKB1). Activated AMPK phosphorylates a variety of protein targets that affect
carbohydrate, lipid and protein metabolism. In general, AMPK acts to increase
cellular energy levels by reducing the activity of ATP-utilizing metabolic path-
ways and increasing those that generate ATP. Since there have been no prior
studies of AMPK in birds, the objective of this work was to identify and charac-
terize the AMPK pathway in chickens. Total RNA was isolated from 3-wk-old
male broiler chicken tissues and used to identify specific transcripts for and to
determine the level of expression of AMPK subunit and LKB1 genes by RT-
PCR. An LKB1 gene homologue was expressed in all tissues examined, with
the highest levels in duodenum and skeletal muscle and the lowest levels in
pancreas and liver. Gene transcripts corresponding to AMPK alpha-1 and -2
and beta-1 and -2 subunits were identified. Although 3 different subunit genes
for gamma exist in mammals, we found only 2 in chickens. One was located on
chromosome 2 corresponding to gamma-1&2 in mammals and the other on
chromosome 7 corresponding to gamma-3. All tissues, except for heart and
skeletal muscle, expressed alpha-1, beta-2 and gamma 1&2 preferentially. Heart
preferentially expressed alpha-2, beta-2 and gamma-1&2, whereas skeletal
muscle expressed alpha-2, beta-2 and gamma-3. The gamma-3 gene was only
expressed in heart and skeletal muscle. This is the first report to identify avian
LKB1 and AMPK subunit gene homologues and to determine tissue-specific
expression of AMPK subunit genes. Our data indicates the existence of the
AMPK pathway in chickens which presumably functions in maintaining cellu-
lar energy balance.

Key Words: AMPK, Energy balance, Chicken

    T45    Heat production of broiler embryos varies by hen age and line.  V.
Christensen*1, M. J. Wineland1, W. J. Croom1, K. Milholand2, N. French2, L.
Daniel1, and D. Ort1, 1North Carolina State University, Raleigh, 2Hubbard Breed-
ers, Statesville.

Selection of the new “high-yield” lines of broilers may increase endothermic
reactions in embryos at late stages of development consequently altering incu-
bator performance. Eggs from two lines of broilers (Classic = Cl and High Yield
= HY) were set in two cabinets standardized to operate at different tempera-
tures. The controls (C) and high temperature (H) treatments were incubated at
37.5°C and 39. 0°C, respectively. At the completion of 16, 18 and 20 d of
development and at hatching (21 d), randomly selected eggs (or chicks) were

measured for O2 consumed and CO2 output/egg as well as compute respiratory
quotients (RQ) and heat production. Breeder flock ages of 30, 45 and 60 wk
were examined for effects of egg size. Significant (P < 0. 05) three-way interac-
tions among line, hen age and temperature were noted for O2 consumed at all of
the stages of development except at d 20 when the embryos were pipping. At
that stage the three-way interactions approached significance (P = 0. 07). Em-
bryos from flocks in their 45th week of lay increased their O2 consumption in
response to H whereas embryos from flocks in their 30th or 60th wk of produc-
tion decreased O2 consumed when exposed to H. Embryos from hens in their
45th wk of egg laying increased CO2 output in response to higher temperatures
whereas embryos from either the 30th or 60th wk of lay decreased CO2 output
in response to higher temperatures. H embryos from the HY line decreased their
O2 consumed and CO2 output more than did those from the Cl line. Eggs from
flocks at 45 wk of age produced greater amounts of heat than did those at 30 or
60 wk of age, and the heat produced varied between the two strains depending
upon the age of the flock. Heat production of Cl embryos increased when incu-
bated at H, but that of HY declined. This suggests that the basal metabolic heat
production has changed within HY line embryos which limits their ability to
tolerate increased temperature within the egg environment.

Key Words: Embryo, Heat production, Line

    T46    Chelated calcium supplementation to commercial turkey breeder
flock improves eggshell quality and embryo survival.  V. Christensen*1, L.
G. Bagley2, D. T. Ort1, J. L. Grimes1, and R. W. Rowland3, 1North Carolina
State University, Raleigh, 2Moroni Turkey Hatchery, Moroni, Utah, 3Chelated
Minerals Corporation, Salt Lake City, Utah.

A proteinated form of dietary calcium (CalKey®) was recently shown to im-
prove eggshell quality and embryo survival as turkey hens age. The objective of
the current study was to test the effects of feeding CalKey® to a commercial
flock of turkey breeders. A commercial farm was selected for the test that has
four houses of 5,000 hens each. Two of the houses were selected with similar
hens. One house was fed the standard company diet containing 3.15% calcium
supplemented as calcite (Control). The second house was fed 3.1% calcium
supplemented with 0. 05% CalKey®. Egg production, abnormal eggs, eggshell
thickness, fertility and embryo survival were measured in both flocks for 17
weeks of egg laying during summer egg production. Egg production did not
differ between the two flocks, but the number of abnormal eggs from the Con-
trols was greater than that of the CalKey® flock. Because of the greater number
of abnormal eggs, more settable eggs were set from the CalKey® than the Con-
trol flock. Eggshells displayed a diet by hen age interaction as shells in the
CalKey® flock remained at about 44 mm throughout the trial whereas those of
the Control thinned as the hens aged. Embryo survival was tested on three set-
tings of approximately 20,000 eggs each. Embryo survival rates were improved
2.1% in the CalKey® compared to the Control flock. Embryo physiology indi-
cated decreased heart rates at d26 and a longer incubation period for embryos
from the CalKey® flock compared to Controls. Cardiac physiology indicated
changes in the cardiac muscle glycogen and lactate concentrations indicating
cardiac muscle fatigue in Control embryos. Poults were followed for 14 days
following placement to monitor their mortality, but no differences were noted
between Control and CalKey® poults. It is concluded that CalKey® can improve
shell thickness of turkey breeder flocks as they age, and that better shell quality
results in improved embryo survival.

Key Words: Dietary calcium, Chelated calcium, Embryo survival

    T47    Tissue accumulation and metabolism of gossypol isomers in hens.
M. Lordelo*1, A. Davis1, M. Calhoun2, and N. Dale1, 1University of Georgia,
Athens, 2Texas A&M University, San Angelo.

Gossypol is a polyphenolic compound that exists in cottonseed meal as either a
positive (+) or negative (-) isomer. Our laboratory previously reported that it is
the (+) isomer of gossypol that is responsible for the egg yolk discoloration and
the decrease in egg production that is usually associated with feeding cotton-
seed meal to hens. In order to determine the tissue accumulation and metabo-
lism of each gossypol isomer, 25 Hy-Line W36 43 wk-old laying hens were fed
a corn/soy diet supplemented with 0, 200 (+), 400 (+), 200(-) or 400 (-) mg/kg
of pure gossypol isomer for 20 d (5 pens / trt). In a second experiment, 15 Cobb
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500 fast-feathering 44 wk-old broiler breeder hens were fed a corn/soy diet
supplemented with 0, 400 (+), or 400 (-) mg/kg of pure gossypol isomer for 18
d (5 pens / trt). All eggs were individually opened and the yolks and albumens
were separated for gossypol analysis. At the end of the experiment, samples
from several organs, tissues and excreta were collected for determination of
gossypol isomer levels. In laying hens, as in broiler breeder hens, the liver had
the highest (P < 0. 05) concentration of the individual gossypol isomers, fol-
lowed by the kidney, plasma, spleen, bile and heart. Egg yolks also contained
high levels of the gossypol isomers but neither isomer was detected in albumen.
Since lipid synthesis occurs in the liver of birds, it is interesting that neither
gossypol isomer was detected in abdominal fat, while the yolk contained very
high levels. This suggests that yolk lipids were used as an excretion route for
gossypol. Furthermore, accumulation of (+) isomer was always more than twice
that of (-) isomer in the liver, spleen, kidney and heart. However, the concentra-
tion of (-) isomer in the bile from hens fed (-) isomer was similar to the levels of
(+) isomer found in the bile from hens fed (+) isomer. In addition, gossypol
concentration in excreta was found to be much higher in hens consuming (-)
isomer than in those fed a diet containing (+) isomer. These results indicate that
the (-) isomer of gossypol may be cleared from the body more quickly or ab-
sorbed from the intestine at a lower rate than (+) isomer.

Key Words: Gossypol, Cottonseed meal, Toxicity

    T48    Comparison of the ability of the three gonadotropin releasing
hormones (GnRH) to stimulate release of follicle stimulating hormone (FSH)
and luteinizing hormone (LH) in chickens.  J. Proudman*1, C. Scanes2,5, S.
Johannsen2, L. Berghman3, M. Camp1, W. H. Yu4, and S. McCann4, 1USDA-
ARS, Beltsville, Maryland, 2Iowa State University, Ames, 3Texas A&M Univer-
sity, College Station, 4Louisiana State University, Baton Rouge, 5Mississippi
State University, Mississippi State.

It is well established that GnRH can stimulate the release of LH and FSH in
mammals. Two decapeptide releasing hormones for LH have been found in the
chicken hypothalamus, chicken (c) GnRH I and cGnRH II. There is controversy
as to whether either peptide can stimulate release of FSH in birds. The present
studies compared the ability of cGnRH I and II to stimulate the release of FSH
and LH in intact chickens. Lamprey (l) GnRH III may be a specific releasing
factor for FSH, as it selectively stimulates FSH release in rodents and cattle,
and has been detected in the hypothalamus of the rodent, the chicken, and the
sparrow. Therefore, the ability of lGnRH III to stimulate LH and FSH release in
chickens was also examined. In our first experiment, the effects of cGnRH I and
II on FSH and LH release were studied using 17-wk White Leghorn pullets.
Injection of cGnRH II at 1 and 10 µg/kg b. w. significantly increased LH secre-
tion more than the same doses of cGnRH I. Neither peptide caused a significant
change in plasma FSH levels. In our second study, we administered cGnRH I,
cGnRH II or lGnRH III to mature roosters maintained on a short photoperiod.
Again, cGnRH II was more potent than cGnRH I in stimulating LH release,
while lGnRH III had no effect on LH. FSH secretion was significantly stimu-
lated by the highest dose of cGnRH II, but neither cGnRH I nor lGnRH III
elicited any significant FSH response. We conclude that none of the GnRH
peptides studied provided a potent stimulus to FSH secretion, although a high
dose of cGnRH II modestly enhanced FSH levels in adult male broiler breeders.
There was no significant in vivo release of either LH or FSH in response to
lGnRH III challenge in these birds. This result is not consistent with the view
that lGnRH III is the FSH releasing hormone across multiple classes of verte-
brates.

Key Words: Gonadotropin releasing hormone, Luteinizing hormone, Follicle
stimulating hormone

    T49    Developmental changes of hepatic free amino acid concentrations
involved in methionine metabolism in chick embryos and hatched chicks.
J. Lu* and C. N. Coon, University of Arkansas, Fayetteville.

Developmental changes in hepatic free methionine, cysteine, serine and gly-
cine were determined daily from day 10 of embryogenesis (10E) through hatch-
ing (21E) and on day 3, 7, 21, 35 and 49 after hatch (H) using an AccQ-tag
system for amino acid analysis. High hepatic free serine (1120nmole/g) and
glycine (1323nmole/g) were found at 10 E and the amino acids increased to a

maximum of 1646 and 1771ngmole/g on 14E. The hepatic serine and glycine
concentrations significantly decreased to the lowest level of 1310 and 797nmole/
g on 1H. Significantly greater levels of hepatic serine (1900-2500nmole/g) were
found at 3H, 7H and 21H. Hepatic glycine was significantly increased on 3H
and 7H (1600-2000nmole/g). The large increase for glycine and serine after
hatching may have been due to initial feed intake following hatch but the high
hepatic levels dropped back to lower levels of 1200 nmole/g for both glycine
and serine in older broilers (35H and 49H). Higher levels of hepatic glycine
compared to serine were found in the present study from 10E to 13E which
closely correlated to peak activity of serine hydroxymethyltransferase in chick
embryos. Free hepatic cysteine was about one half the methionine levels during
embryogenesis. The cysteine level increased 5 fold on 3H compared to 21E and
1H which correlates with increased cystathionine β-synthase and cystathionase
activities found in chick embryos during that time. Hepatic cysteine was actu-
ally higher than methionine on 3H but then returned to approximately one half
of methionine for the remaining time during the 49 day feeding period. The
hepatic free amino acids in chick embryos and hatched chicks may provide
information showing the correlation of enzyme activities and amino acids needed
for one carbon metabolism.

Key Words: Chick embryo, Hepatic free amino acids, Methoinine and one
carbon metabolism

    T50    Broiler carcass bacterial counts after immersion chilling using
either a low or high volume of water.  J. K. Northcutt*1, D. P. Smith1, J. A.
Cason1, R. J. Buhr1, and D. L. Fletcher2, 1USDA-ARS, Russell Research Center,
Athens, Georgia, 2University of Georgia, Athens.

This study was conducted to determine if the volume of water used for immer-
sion chilling of broiler carcasses could be reduced without compromising the
bacteriological condition of the carcasses. Market-aged broilers were processed
using simulated commercial conditions. Before chilling, carcasses were cut into
left and right halves. Each half was tagged and weighed. One half of each pair
was individually chilled in a sealed bag containing either 2.1 L/kg (low) or 16.8
L/kg (high) of distilled water (4°C). Bags containing halves were submersed in
a secondary tank containing 150 L of an ice-water mix (0.6°C) with air agita-
tion in the bottom of the tank. After chilling for 45 min, carcass halves were
removed from the bags using sterile gloves, allowed to drip for 5 min, and then
subjected to a half-carcass rinse (100 mL sterile water) for 1 min. Rinses were
sampled for aerobic bacteria, E. coli, Enterobacteriaceae and Campylobacter.
Bacterial counts in rinses of halves chilled in the low volume of water were 5. 7,
4.5, 4.6 and 4.1 log CFU per half for aerobic bacteria, E. coli, Enterobacteri-
aceae and Campylobacter, respectively. Bacterial counts in rinses of halves
chilled in the high volume of water were 5.2, 3. 7, 3.6 and 3.8 log CFU per half
for aerobic bacteria, E. coli, Enterobacteriaceae and Campylobacter, respec-
tively. Increasing the volume of water used to chill carcasses resulted in lower
incidence of Enterobacteriaceae (17/24 versus 22/24) and Campylobacter (15/
24 versus 21/24). When bacteria counts in the chiller water were analyzed on a
per mL basis, a paired comparison showed that there were no differences in
aerobic bacteria, E. coli, Enterobacteriaceae and Campylobacter counts. Data
gathered during the present study shows that using a higher volume of water
during immersion chilling will remove more bacteria from the carcasses; how-
ever, bacterial reductions were not proportional to the volume of water used.

Key Words: Broiler carcasses, Immersion chilling, Microbiology

    T51    The occurrence of deep pectoral myopathy in roaster chickens.
M. Bianchi, M. Petracci, C. Cavani, and A. Franchini*, University of Bologna,
Bologna, Italy.

A field study was conducted to determine the incidence of Deep Pectoral My-
opathy (DPM) in male roaster chickens reared under intensive conditions, pro-
cessed at different ages (from 47 to 65d), and belonging to two commercial
genotypes (Ross508; Cobb500). The study was carried out in a major Italian
processing plant on a total of 120,700 roaster chickens chosen at random from
151 flocks during a 6 months period. The evaluation of DPM was performed on
Pectoralis minor muscles and consisted in a visual assessment of the presence/
absence of the myopathy as well as the determination of muscle damage level
as being in an early (hemorrhagic appearance) or old (grey/green discoloration)
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developing stage. The incidence of carcasses affected by DPM was found to be
0.84% (0.62 and 0.22% in early and old stages, respectively). The range in the
incidence of total DPM was fairly large and varied from 0. 0 to 16. 7%. Consid-
erable variations were also observed for early (range: 0. 0 to 12,0%) and old
(range: 0. 0 to 5.6%) developing stages. Considering the effect of genotype,
Ross508 exhibited a higher incidence of DPM in respect with Cobb500 roast-
ers (1.27 vs. 0.35%; P < 0. 01). This result was due to the higher incidence of
carcasses affected by both early (0.94 vs. 0.26%; P < 0. 01) and old (0.33 vs. 0.
09%; P < 0. 01) developing stages of DPM in Ross508 birds. In conclusions,
this study has shown that the occurrence of Deep Pectoral Myopathy in male
roaster chickens may be economically significant to the industry as a whole.

Key Words: Roasters, Pectoralis minor, Deep pectoral myopathy

    T52    Ultraviolet-filtered lighting and film oxygen barrier property ef-
fects on color stability of vacuum-packaged turkey pepperoni.  S. Kartika,
P. L. Dawson, and J. C. Acton*, Clemson University, Clemson, South Carolina.

Slices of turkey pepperoni were vacuum-packaged in films with oxygen trans-
mission rates (OTRs) of 2 and 17 cc/m2/24h and displayed at 4C under 840 lux
of continuous fluorescent lighting. A transparent UV barrier film was placed
between the light source and one-half of the displayed packages. Film OTR
affected (P<0. 05) surface lightness (CIE L*) but not chroma (CIE C*) or hue
(CIE h*). Time was a factor for all color attributes. Rates of change for L* and
h* increases, and C* decrease, were higher (P<0. 05) for product displayed
under non-UV filtered lighting than under lighting with the UV barrier. Reflec-
tance spectra at 14 weeks of display showed higher reflectance below 600 nm
indicating a change in surface yellowness, irrespective of film OTR or lighting
condition. UV-filtered lighting had no effect on surface reflectance ratio (R570/
R650) that was indicative of cured color stability although film OTR was a
factor (P<0. 05). Color stability was best for pepperoni packaged in film with
an OTR of 2.

Key Words: Turkey pepperoni, Packaging, Color

    T53    Sensory acceptability of eggs high in omega-3 polyunsaturated
fatty acids resulting from feeding flax and canola oils.  N. P. Johnston*, O.
A. Pike, L. Jeffries, J. Campos, and G. Aduviri, Brigham Young University,
Provo, Utah.

Eggs from laying chickens fed a conventional corn-soybean meal ration were
compared by sensory analysis to those resulting from diets containing either
4% corn oil, 4% canola oil or 4% flax oil. It was hypothesized that eggs con-
taining high levels of omega-3 PUFA would be equally as acceptable at those
coming from conventional diets,. The eggs by treatment contained the follow-
ing levels per egg of omega-3 fatty acids - 60 mg, 59 mg. 132 mg, and 438 mg.
The first test evaluated the acceptability of scrambled eggs the second, yolks of
boiled eggs. Using a 9 point Hedonic scale participants were asked to evaluate
the eggs on appearance, aroma, flavor, texture, aftertaste and overall accep-
tance. Fifty participants were included in each panel. For scrambled eggs the
results in order of treatment (control, corn oil, canola oil and flax oil) were for
appearance (7.37, 7.43, 7. 0, 7.3), aroma (7. 07, 6.46, 6.5, 7.19), flavor (7.26,
6.96, 6.94, 7), aftertaste (6. 72, 6.63, 6.57, 6. 74), and overall acceptance (7.28.
7. 07, 6.83 and 7.17). Canola-oil eggs were judged significantly (P<0. 05) lower
in appearance than corn-oil eggs, in flavor than control- or flax oil-eggs and
overall acceptance compared to control-eggs. Results for hard boiled yolks in
order of treatment (control, corn oil, canola oil and flax oil) were appearance
(7.38, 7.33, 7.15, 7.25), aroma (6.84, 6.84, 6.67, 6. 75), flavor (7. 09, 7. 09,
6.93, 7. 02), texture (7.11, 6.95, 6.89, 6.93), aftertaste (6.89, 6.82, 6.60, 6. 78)
and overall acceptance (7.27, 7.15, 7. 09, 7.13). None of the means from the
boiled-yolk trial were significantly different. Eggs produced from flax supple-
mentation (438 mg omega-3 PUFA) were similar in all sensory categories for
scrambled eggs and boiled yolks compared to conventional eggs (60 mg omega-
3 PUFA). However, scrambled eggs from canola supplementation (132 mg
omega-3 PUFA) were significantly (P<. 05) less acceptable in flavor and over-
all acceptance than conventional eggs.

Key Words: Omega-3, Flax, Canola

    T54    A comparison of broiler and egg prices to other foods and com-
modities between 1947 and 2004.  D. L. Fletcher*, University of Georgia,
Athens.

Consumer prices for various food products and commodities were obtained
from retail grocery store advertisements, actual grocery store surveys (on site
visits) as well as USDA and US Bureau of Labor Statistics to compare retail
prices in 1947 to those in 2004. Only specific food products, identified by
brand name, or commodities that were available in comparable market forms
were used. On the whole, broiler and egg prices increased 1.4 and 1.5 times,
respectively, since 1947, although in 2004 broilers were actually purchased at
or below the 1947 advertised price of $0.69 per pound. As a group, fresh red
meat increased 5.2, canned meat 4.1, and shrimp and oysters 14.5 times. Dairy
products increased 5.8, oil and lard 3.4, frozen vegetables 3.9, coffee 4.8, and
toilet paper 10. 7 times. Fresh fruits and vegetables increased 21.1 times. Some
specific food items such as potato chips increased 3. 0 times, peanut butter 5.6,
saltines and Graham crackers 10 times, tomato soup 7.9 times, and boxed gela-
tin and pudding deserts 9.6 times. In contrast to these food items, major non-
food expenditures increased at a much greater rate: automobiles 18.1 times,
houses 19.6, salaries 8.8, gasoline 7.2, and minimum wage 12.9 times. During
this same period the consumer price index for all consumer products increased
7.8 times. It is clear that compared to most other foods and commodities as well
as the consumer price index, poultry has the lowest increase in consumer costs
over the 57 year period examined. It is also interesting that most food groups
were in the range of the consumer price index except for fresh fruits and veg-
etables.

Key Words: Consumer prices, Product cost comparisons, Retail grocery

    T55    Effects of antemortem wing flapping on the quality of broiler Pec-
toralis major (fillet) and Pectoralis minor (tender) muscles.  D. L. Fletcher*1

and R. J. Buhr2, 1University of Georgia, Athens, 2USDA- ARS, Russell Research
Center, Athens, Georgia.

Experiments were conducted to compare the effects of antemortem wing flap-
ping on the Pectoralis major (fillet) and minor (tender) breast muscles of pro-
cessed broiler carcasses. In each experiment, birds were hung on a shackle line
by their feet and either stunned and killed immediately or were allowed to struggle
and flap their wings for 2 minutes prior to stunning and slaughter. In Experi-
ment 1, 6 week old commercial broilers were compared to 14 week old Athens
Canadian Random Bred (ACRB) birds. Following slaughter, the carcasses were
eviscerated, chilled, frozen, and sliced transversely to enable evaluation of breast
muscle quality in the sliced sections. The difference between fillet and tender
color, the appearance of the fillet-tender interface, and defects (blood spots)
were scored and the muscle pH and color measured objectively. In Experiment
2, three replicate trials were conducted only on commercially obtained broilers.
Following treatment, slaughter, and evisceration the birds were chilled packed
in ice for 24 hours and the fillet and tender removed for determination of pH
and color. In Experiment 1, the only significant score was for the color differ-
ence between fillet and tender muscles in the commercial broiler carcasses.
Wing flapping resulted in a significantly higher tender pH value but had no
effect on the fillet. In Experiment 2, wing flapping of commercial broilers re-
sulted in a significantly higher pH in the tender with no effect on the fillet.
Color values were inconsistent between the experiments and broiler types, but
wing flapping consistently resulted in a significantly more red tender. These
results indicate that antemortem wing flapping on the slaughter line may have a
comparatively greater negative impact on the Pectoralis minor (tender) than on
the Pectoralis major (fillet) breast muscle.

Key Words: Breast meat quality, Antemortem wing flapping, Breast meat color

    T56    Effect of supplemented head shrimp meal (10-25%) on produc-
tive parameters of laying hens and physical quality of fresh and stored
eggs.  M. E. Carranco*1, S. Carrillo1, L. Sanginés1, E. Morales2, E. Avila1, B.
Fuente1, and F. Pérez-Gil1, 1Instituto Nacional de Ciencias Médicas y Nutrición
Salvador Zubirán, México, D. F. Mexico, 2Universidad Autonóma
Metropolitana-X, México, D. F. Mexico.

The objective of this study was to evaluate the effects of head shrimp meal
(HSM) (Penaeus spp. ) on the productive parameters and physical quality of
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fresh and stored eggs. 120 Leghorn laying hens of 42 weeks of age were ran-
domly assigned to 5 treatments: 0, 10, 15, 20, and 25% HSM inclusion in the
diet, with 4 repetitions each. At 28 days of feeding, 300 eggs were collected and
stored (0, 15, and 30 days) in refrigeration conditions (4°C and 20°C) to be
evaluated for physical quality; a factorial design 5x3x2 was used. No differ-
ences were observed in the productive parameter among treatments (P> 0. 05).
However, egg weight was higher with 15% of HSM (64. 08 g), without finding
effect of storage time. No treatment effect was observed on Haugh Units (HU),
but as the time and temperature of storage increased, they were negatively af-
fected 80.96, 63.57, 74.42 at 4°C; and 80.96, 57.9, 42.84 at 20°C. Egg yolk
color was lower for the HSM treatments compared to the control and as well
with the eggs stored at 20°C. Neither the weight and thickness of the egg shell,
nor the sensory evaluation of flavor and color of the egg yolk showed differ-
ences among the treatments (P> 0. 05). It is concluded that the inclusion of up
to 25% of HSM in laying hen diets does not negatively affect the productive
parameters or the physical quality of the eggs.

Key Words: Head shrimp meal, Laying hens, Egg quality

    T57    Effect of different varieties of corn on endogenous energy losses
in roosters.  S. Zhai*1,2, G. Qi1, and F. Liu2, 1Chinese Academy of Agriculture
Science, Beijing, China, 2University of Agriculture and Forestry, Yangling
Shaanxi, China.

This study was conducted to compare the endogenous energy losses (EEL) in
intact roosters tube-fed Normal Corn(NC) and Quality Protein Maize(QPM).
The levels of CP and Lys in NC and QPM were 8. 70 % and 8. 76 %, 0.25 % and
0.36 %, respectively, as-fed basis. Twenty adult roosters (2.9±0.2kg, Body
Weight) were allotted to two treatment groups, each of which included five
replicates of 2 birds and kept in individual cages under a daily light period of
16 h. Following a 48 h period without feed, birds were given 50 g of one of
experimental feedstuffs via a crop intubation and their endogenous excreta were
collected from 48 h to 96 h after intubation. The average EEL and nitrogen
losses of per bird fed NC and QPM were found to be 84.68±3.61KJ and 1.80±0.
06g, 78.54±2.93KJ and 1.21±0.08g, respectively. EEL and nitrogen losses of
QPM group were lower than that of NC group (P<0.1). The EEL corrected to
zero-nitrogen balance (EELn) for the NC group and QPM group were
20.05±1.63KJ, and 20.11±1.21KJ, there were no difference between two groups
(P>0.1). Crude protein levels in QPM and NC were similar, but the amino acid
model of NC and QPM was different. Amino acid models may affect the EEL.
The result of this study indicated that type of the tube-fed feedstuffs may affect
EEL, but the EELn was independent of feedstuffs.

Key Words: Rooster, Endogenous energy losses, Endogenous energy losses
corrected to zero-nitrogen balance

    T58    Changes in nitrogen and soluble reactive phosphorus contents of
broiler litter due to applying two different litter additives.  K. Nahm*, Taegu
University, Gyong San, South Korea.

This study was conducted to determine the effects of two chemical additives on
nitrogen (N) and soluble reactive phosphorus (SRP) contents in litter (rice hull)
after broiler chicks were raised for 42 days. Two different additives were ap-
plied as a top dressing to the litter at a rate of 200 g ferrous sulfate (FeSO4) or
200 g aluminum sulfate [Al2(SO4)3 • 14H2O, Alum] per kg litter, while the

control group did not have the two chemicals added to the litter. A total of 64
broiler chicks (4 treatments X 4 replicates X 4 birds) were fed the experimental
diets for 6 weeks. There was no difference in pH between the two chemical
treatments and the control group, but the SRP was significatly affected by the
treatments (P<0.01). The SRP content for the ferrous sulfate and alum treated
litter at 6 weeks were reduced by 79% and 60%, respectively. In the ferrous
sulfate treated litter, EC, TC, NH4-N, NO3-N and IN contents did not show any
difference between the FeSO4 treatment and the control. However, the differ-
ences between the FeSO4 treatment and the control were in moisture, TN, ON,
AN, PAN, C:N and C:ON contents (P<0.01). In the alum treated litter, there
were differences in moisture, TC, TN, NH4-N, IN, AN, PAN, and C:N contents
between the alum treatment and the control (P<0.05 and 0.01) but no differ-
ences in EC, NO3-N, ON and C:ON. In conclusion, the results of this research
show that ferrous sulfate and alum-treatment of poultry litter has the potential
to increase N and reduce SRP content.

Key Words: Litter, Ferrous sulfate, Aluminum sulfate

    T59    Incubation period of White Leghorn eggs as influenced by line,
sex and storage period.  G. Brah* and M. L. Chaudhary, Punjab Agricultural
University, Ludhiana, India.

Hatching time of a strain selected for high egg production and egg weight over
28 generations and of an unselected control line of White leghorns were studied
under pre-incubation storage period of 10 days. Chicks of selected strain had
significantly delayed hatching time than the control line by 4 to 5 h. Hatching
commenced at 468 h and was completed by 516 h of incubation. Distribution
of hatching time was essentially normal. The effect of sex on hatching time was
non-significant. Pre-incubation storage length of more than 6 days significantly
affected hatching time with regression coefficients of hatching time on storage
length varying between 2.31 to 2.70 h/d. Linear component of regression of
hatching time on a storage length explained 88.0 to 95% of the variability. The
contribution of quadratic terms was small and non-significant. Interactions
among the line, sex and storage length were non-significant.

Key Words: Hatching time, Storage period, Selection

    T60    Incubation period of White Leghorn eggs as influenced by line,
sex and storage period.  G. S. Brah* and M. L. Chaudhary, Punjab Agricul-
tural University, Ludhiana, Punjab, India.

Hatching time of a strain selected for high egg production and egg weight over
28 generations and of an unselected control line of White leghorns were studied
under pre-incubation storage period of 10 days. Chicks of selected strain had
significantly delayed hatching time than the control line by 4 to 5 h. Hatching
commenced at 468 h and was completed by 516 h of incubation. Distribution
of hatching time was essentially normal. The effect of sex on hatching time was
non-significant. Pre-incubation storage length of more than 6 days significantly
affected hatching time with regression coefficients of hatching time on storage
length varying between 2.31 to 2.70 h/d. Linear component of regression of
hatching time on a storage length explained 88.0 to 95% of the variability. The
contribution of quadratic terms was small and non-significant. Interactions
among the line, sex and storage length were non-significant.

Key Words: Hatching time, Storage period, Selection
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    114    Fire fighting foam as an alternative method of mass euthanasia
for meat-type poultry flocks.  E. Benson1, R. Alphin1, G. Malone*1, M. Dawson1,
G. Van Wicklen1, and I. Estevez2, 1University of Delaware, Newark, 2University
of Maryland, College Park.

Current methods of control for quick spreading, highly contagious poultry dis-
eases such as Avian Influenza (AI) or Exotic Newcastle, require large numbers
of poultry to be rapidly and humanly killed to prevent further spread. On-farm
euthanasia, rather than conventional slaughter at the processing plant, is often
required to avoid the spread of the infectious agents. Therefore, it is essential to
have options for rapid, on-site mass euthanasia. The techniques for mass eutha-
nasia must be humane, minimize human and animal health risks, and be com-
patible with the carcass disposal method. The options for mass euthanasia are
limited, as reported by the 2000 Report of the AVMA Panel on Euthanasia
(AVMA, 2001). A pilot study was initiated to test a new emergency euthanasia
concept. An experimental method for emergency mass euthanasia of infected
poultry is being developed using fire fighting foam. This method covers birds
in a protective blanket of high expansion foam enriched with carbon dioxide. In
three experimental trials, the method has been shown to provide effective eu-
thanasia. The foam with varying concentrations of carbon dioxide was directly
compared to a currently used industry technique of overlapping layers of poly-
ethylene to cover birds and gassing with carbon dioxide. The foam and polyeth-
ylene methods resulted in euthanasia in less than three minutes (CO2 polyeth-
ylene 2:08 minutes, foam with CO2 2:09 minutes, foam without CO2 2:54
minute). On-going research is designed to evaluate the humane aspects of this
procedure and develop the equipment for commercial application. Additional
technical details of this patent-pending process will be reported in subsequent
presentations.

Key Words: Poultry, Mass euthanasia, Avian epidemic

    115    Litter bacterial levels associated with broilers fed mannan oligosac-
charides.  K. S. Macklin*1, J. P. Blake1, B. A. McCrea1, R. A. Norton1, J. B.
Hess1, S. F. Bilgili1, T. Sefton2, and A. Kocher2, 1Auburn University, Auburn,
2Alltech, Nicholasville, Kentucky.

Two successive trials were performed in which litter bacterial levels were mea-
sured in birds fed one of three corn-wheat based diets: one supplemented with
Bacitracin Methyline Disalcylate (BMD), one containing mannan oligosaccha-
ride (MO) (Bio-mos, Alltech, Nicholasville, KY) and a control diet that had no
additional supplementation (CON). Each diet was replicated in 10 pens con-
taining 50 birds/pen. Birds for both trials were raised on used litter to 6 weeks
of age under standard management conditions. Litter samples were collected
before chick placement and immediately after bird removal from three loca-
tions within each pen and mixed in a sterile bag. Samples were than serially
diluted and plated on the following media: plate count agar (PCA) for deter-
mining total aerobic bacteria, reduced tryptic soy agar with 5% sheep red blood
cells (RBA) to determine anaerobic bacterial numbers, and MacConkey agar
(MA) for total enteric bacterial numbers. Media was than incubated at 37C
under appropriate conditions for 24 hours than counted. CFU/g counts were
transformed using log10 and analyzed using General Linear Model with P<0.10.

Trial 1 showed no statistically significant differences (P>0.10) for the bacterial
counts between the three diets. Counts at the end of Trial 2 showed signifi-
cantly lower bacterial counts with MO on PCA (11.25) and RBA (9.93) than the
CON (11.72 and 10.22) group, with BMD (11.41 and 10.15) producing inter-
mediate results. MA produced no statistically significant differences between
the three groups. In these two successive trials it was observed that MO reduced
the total aerobic and anaerobic litter bacterial counts, especially on built up
litter.

Key Words: Mannan oligosaccharides, Litter, Bacteria

    116    Impact of daylength and light intensity on live performance and
an indicator of long-term stress in broilers.  J. C. Townsend*, R. J. Lien, J. B.
Hess, S. R. McKee, and S. F. Bilgili, Auburn University, Auburn.

Broilers were reared to 49 d on either primarily long or short daylengths and
bright or dim light intensities in a 2X2 factorial design to assess effects on
growth and stress level as measured by heterophil/lymphocyte (H/L) ratios. Fifty
male and 50 female broilers (Ross 708) were co-mingled in each of 12 light-
tight environmentally controlled rooms. Six rooms were subjected to either long
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(23L:1D, 1-49 d) or short (23L:1D, 1-8 d; 18L:6D, 8-42 d; 23L:1D, 42-49 d)
daylengths. Intensities in 6 rooms were bright (3.0 foot candles [fc], 1-8 d; 1.0
fc, 8-49 d) and in 6 rooms were dim (3.0 fc, 1-8 d; 0.1 fc, 8-49 d). At 40 d, blood
samples were drawn from 3 birds per room. Two smears from each sample were
prepared, stained, counted, and H/L ratios determined. Data were analyzed for
main effects of daylength and intensity, and their interaction with rooms as
experimental units.

Decreasing daylength or intensity caused a decrease in BW through 43 d, which
was minimized in the short-dim treatment. At 49 d, BW of long-bright and
short-dim treatments were equal, while short-bright and long-dim treatments
were decreased. Consumption was decreased by short and dim treatments through
29 and 22 d, respectively. At 49 d, daylength and intensity weakly affected
consumption; however, consumption was 0.16 lb/bird less in the short-dim treat-
ment than the long-bright treatment. FC did not differ between treatments. De-
creasing from 3.0 to 0.1 fc at 8 d in the dim treatment caused a decrease in
uniformity at 15 d. Uniformity at 49 d was slightly reduced in the bright treat-
ment. Mortality did not differ between treatments. H/L ratios averaged 0.45 and
were not affected by treatments. Decreasing both daylength and intensity may
improve overall live performance when long daylengths are resumed during the
final wk of grow-out. Daylength and intensity differences tested did not affect
stress levels.

Key Words: Broilers, Lighting programs, Live performance

    117    Effects of season on nitrogen mass balance of broilers.  C. Coufal*,
P. Niemeyer, and J. Carey, Texas A&M University, College Station.

Emission of nitrogen (ammonia) from commercial broiler facilities has become
a topic of increased concern, debate and research efforts worldwide. Most stud-
ies to date have been performed in commercial facilities by measuring ammo-
nia concentrations and ventilation rates, resulting in large variation and uncer-
tainty in reported results. Recent studies by our laboratory have employed the
mass balance technique to quantify nitrogen loss from pens of commercial broil-
ers raised under simulated commercial conditions on recycled litter. Eighteen
consecutive flocks were reared to 42 days of age with an average ending body
weight of 2.2 kg. All birds and feeds were obtained from a commercial broiler
integrator. Feed and day-old chicks were calculated to be 99 and 1% of nitrogen
inputs, respectively. Average nitrogen loss for all eighteen flocks was 11.05 g
N/kg of marketed live broiler or 0.603 g N/d/bd or 21% of N inputs. Season
(summer vs. winter) significantly influenced nitrogen loss from the facility as
well as the nitrogen content of broiler carcasses. N loss as a percent of inputs
ranged from 7.9% in cool weather (Flock 10) to 36.6% in hot weather (Flock 7).
Broiler carcass nitrogen (percent of dry matter) ranged from 7.8 to 8.8%. Broiler
carcasses in winter contained significantly more N than carcasses from broilers
reared in the summer (8.5 vs. 8.1%). Regression analysis revealed that broiler
body weight and N content were not related (r2=0.10). The combination of
litter age and season also effected nitrogen loss from the facility. Flock 1 oc-
curred during summer months and had an 18.2% loss of N inputs. Nitrogen loss
from 3 of 4 subsequent summer flocks was significantly greater than Flock 1, as
might be expected with older litter. However, this trend was not observed in
winter flocks. Flocks 4, 11 and 18 (winter flocks) had N losses of 17.7, 13.8 and
9.1%, respectively. These results suggest that older litter may not result in greater
ammonia loss during cooler weather. In summary, this study demonstrated that
season is an important factor affecting nitrogen volatilization from broiler fa-
cilities.

Key Words: Nitrogen, Broilers, Mass Balance

    118    Effects of recycling on nutrient composition of loose and caked
broiler litter.  C. Coufal*, P. Niemeyer, and J. Carey, Texas A&M University,
College Station.

Large amounts of broiler litter must be disposed of from broiler facilities each
year. The nutrient content of that material is of concern due to potential nega-
tive environmental impacts. Large variation exists between published data re-
garding the nutrient content of litter from many areas of the United States.
Additionally, little data has been published to differentiate the moisture and
nutrient content of caked litter. Therefore, a study was conducted under simu-

lated commercial broiler rearing conditions to more accurately characterize the
production and nutrient content of loose and caked litter. Broiler chicks and
feed were obtained from a commercial integrator, and 8 consecutive flocks were
raised on recycled rice hull litter. Broilers were reared in 4 large experimental
pens utilizing a total of 562 birds per flock. Grow-out period was 42 days with
an ending bird weight averaging 2.2 kg. Caked litter was removed from each
pen after the removal of each flock. Management practices were followed to
closely simulate commercial conditions. Samples of loose and caked litter were
collected and analyzed for moisture, total nitrogen (N), phosphorus (P) and
potassium (K) and organic carbon (OC). Beginning moisture content for new
litter in Flock 1 was 9.44%. Loose and caked litter moisture content ranged
from 23.4 to 27.4% and 38.4 to 55.6%, respectively. Loose litter N, P and K
content significantly increased between each consecutive flock between Flocks
1 and 4. Flock 8 ending litter N, P and K values were 3.6, 2.3 and 3.9% of dry
matter, respectively. In comparison, caked litter N increased significantly be-
tween Flocks 1 and 2, but then leveled off. Caked litter P significantly increased
in Flocks 3 and 4 and again in Flocks 7 and 8. No significant differences were
observed between consecutive flocks for caked litter K. Flock 8 ending caked
litter N, P and K values were 5.2, 2.6 and 4.6% of dry matter, respectively.
Litter OC varied little and ranged from 30.7 to 32.3%. The C to N ratio (C:N)
was 68:1 in new litter, but dropped to 15:1 after Flock 1. C:N significantly
decreased until Flock 4 and then leveled off at approximately 8.5:1.

Key Words: Litter, Nutrients, Broilers

    119    Modeling the growth and death of Salmonella in poultry litter.  J.
B. Payne* and B. W. Sheldon, North Carolina State University, Raleigh, NC.

Contaminated poultry litter, serving as a reservoir for Salmonella, can be linked
to both food safety concerns when contaminated birds enter processing plants
and environmental concerns when used as a fertilizer. Predictive modeling al-
lows for the estimation of microbial growth or inactivation while controlling
environmental growth factors. A study was conducted to observe the combined
effects of pH and water activity (Aw) at a constant temperature on Salmonella
populations in turkey litter for the purpose of predicting microbial behavior
over time. Litter, pH adjusted and then inoculated with a 3-strain Salmonella
serovar cocktail to an initial concentration of ~106 CFU/g, was placed into indi-
vidual sealed plastic containers with saturated salt solutions for controlling Aw.
A balanced design including 3 Aw values (0.85, 0.91, 0.97), 3 pH values (4, 7,
9) and a constant temperature of 30°C was employed with litter samples peri-
odically removed and analyzed for Salmonella populations, pH and Aw. At each
combination of environmental factors, the Churchill model was employed to
describe the growth and death of Salmonella as a function of the experimental
model. Salmonella populations exhibited growth (~2 log) with little decline up
to 42 days in litter environments of pH 7 and 9 and a Aw value of 0.97. As litter
Aw levels were reduced, populations further declined with the largest reductions
(~6 log) occurring in low pH (4) and low Aw (0.85) environments. These find-
ings suggest that best management practices and litter treatments that lower
litter Aw and pH are effective at reducing Salmonella populations. The use of a
single equation to predict the growth and decline of Salmonella populations as
a function of pH, Aw and temperature has potential application for the develop-
ment of effective pathogen control strategies at the farm level.

Key Words: Salmonella, Litter, Predictive modeling

    120    Broiler barn surface type and presence of organic material influ-
ences the ability of disinfectants to reduce bacterial populations.  P. Ward*,
M. LaForge, S. Gibson, L. McMullen, and G. Fasenko, University of Alberta,
Edmonton, AB, Canada.

The objectives of this research were to determine the efficacy of 2 commercial
disinfectants on the viability of bacteria: 1) on 3 surfaces commonly found in
commercial poultry barns (Exp 1); and 2) in the presence of organic material
(Exp 2). In Exp 1, cement, galvanized steel & wood were inoculated with Sal-
monella enterica serovar Typhimurium & broiler manure. After inoculation,
disinfectants [1% Virkon®(V), 470 ppm ProQuat®(P)] were applied to the sur-
faces, air dried, & counts enumerated on PCA & VRBG agar. The data were
analysed using the GLM procedure of SAS® & probability assessed at P=0.05.
Salmonella were inoculated at 105 to 106 CFU/cm2. In Exp 2 eight broiler floor
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pens were swabbed for bacterial cultures prior to bird shipment. Four pens were
washed with cold water, swabbed, then disinfected with either P or V, & swabbed
again. The remaining 4 pens were sampled in the same manner except the wash-
ing step was eliminated. In Exp 1, on wood & steel surfaces, both disinfectants
reduced the Salmonella population by approximately 2 or 3 logs, respectively,
but there was no difference in the log reductions between P & V. Cement had an
immediate inhibitory effect on Salmonella & no differences between P & V
were detected. Manure resulted in an inoculum level of 106 CFU/cm2. Both P &
V reduced microbial populations inoculated from manure, but the reduction
was dependent on the surface type. On cement, V was more effective than P in
reducing microbial load, but P was more effective on wood. In Exp 2 washing
the pens resulted in a 2-log reduction in microbial populations. Disinfection
with V or P resulted in an additional 1-log decrease in microbial load. Disinfec-
tion of unwashed pens resulted in a 2-log decrease in microbial load regardless
of disinfectant type. This research demonstrates that both V and P are effective
when used at recommended concentrations, however the surface type to be dis-
infected should be considered in the choice of disinfectant. The presence of
organic material reduced the efficacy of both disinfectants.

Key Words: Bacterial load, Broiler barn, Disinfectant

    121    Effects of slaughter plant and time on gross composition of poul-
try processing wastewater particulate matter.  B. Kiepper*, W. Merka, and
D. Fletcher, University of Georgia, Athens.

An experiment was conducted to compare the effects of slaughter plant and
time on the gross composition of particulate matter recovered from poultry pro-
cessing wastewater. Independent 24-hour composite samples of post-secondary
screened wastewater from three poultry slaughter plants were collected over
eight consecutive weeks. Composite samples were collected using an automatic
sampler programmed to collect 1 L of wastewater every 20 minutes. A total of
72 liters of wastewater was collected from each plant each week. The 72 L
sample was thoroughly mixed and 60 liters was passed through a series of labo-
ratory screens of 1000 um, 500 um and 53 um. The solids recovered on the 53
um screen, representing particulate matter between 53 um and 500 um, were
subjected to proximate analysis to determine moisture, protein, fat, crude fiber,
and ash. Protein, fat, fiber, and ash were converted to a dry weight basis for
treatment comparisons. The average results for dry protein, fat, fiber, and ash
were 26.3, 54.0, 4.0, and 6.6 %, respectively. There was a significant difference
in protein and ash between the three plants. When analyzed by week, only ash
was affected over time. The gross composition of poultry processing wastewa-
ter solids, between 50 and 500 um, was more influenced by plant source than
the 8 week sampling time. These results indicate that poultry plant wastewater
solids vary more between plants than within a plant over time.

Key Words: Poultry processing, Wastewater solids, Wastewater screening

    122    Performance of broiler males through 8 weeks production in re-
sponse to supplemental corn-soybean enzymes after exposure to
Campylobacter jejuni.  E. Moran* and O. Oyarzabal, Auburn University, Au-
burn University, Alabama.

Avizyme 1502® (A) is a commercial enzyme designed for corn-soybean feeds
that has been shown to enhance ceca fermentation and improve ME recovery.
Present experimentation examined A’s effect on broiler live performance and
the extent of cecal Campylobacter colonization after water exposure at 7 days
of age. Broilers were fed corn-soybean meal feeds from 0-3 wk (22.0 %CP-
3.07 kcal ME/g), 3-6 wk (19.3%CP-3.14 kcal ME), and 6-8 wk (17.4%CP-
3.20 kcal ME) in fresh pine shaving litter floor pens. No antimicrobials had
been included other than salinomycin used as a coccidiostat from 0 to 6 wk. At
the end of the first week, all birds received five Campylobacter jejuni strains
each at 107 CFU/ml in water for 8 h ad libitum access. No adverse effects on
broilers in their activity, mortality, and live performance from consumption of
these bacteria were obvious throughout experimentation. Although body weight
and mortality were similar between males receiving either treatment at 3, 6, and
8 weeks of age, feed conversion was significantly improved with broilers re-
ceiving A compared to the control. Ceca weight and its proportion of the body
was reduced at 3, 6 and 8 weeks of age with birds receiving A; however,
Campylobacter colonization of ceca and litter contamination was high at high

levels throughout the experiment. Ceca from broilers cooped for 16 hours to
simulate pre-slaughter conditions were lighter than those full-fed but
Campylobacter incidence was not affected by feed withdrawal. Chilled car-
casses from broilers receiving A had additional abdominal fat to further support
an increased recovery dietary ME.

Key Words: Campylobacter, Enzyme supplementation, Ceca

    123    Effect of midnight feeding on egg production and quality of white-
and brown- egg-laying hens.  C. M. Riczu*, K. L. Nadeau, and D. R. Korver,
University of Alberta, Edmonton, AB, Canada.

The effects of midnight feeding (MF) on BW, feed intake, egg production and
quality traits were determined using Lohmann White and Lohmann Brown (n=64/
strain) laying hens. At 18 wk of age, hens were individually caged in 1 of 4
light-tight rooms (n=16/strain per room). In 2 of the rooms, 1 h of additional
light from 0000 h to 0100 h was provided to allow the hens to consume a meal
during the night (MF). The hens in the remaining 2 rooms had access to feed,
but not light during the night (control, C). All birds were photostimulated at 20
wk according the Lohmann management guide; by 25 wk the C hens received
15L:9D. Daily egg production and weekly feed intake were recorded. At 2-
week intervals from 18 to 34 wk, and at 4-week intervals to 54 wk of age,
individual BW, daytime feed intake (0500 h to 2000 h), night-time feed intake
(2000 h to 0500 h), and egg traits were measured.

The brown hens were heavier at all ages, and had higher daytime, night-time,
and total daily feed intake to 42 wk. Strain differences in feed intake disap-
peared from 45 to 52 wk, however, the brown hens consumed more feed from
53 to 54 wk. At several time points, the C hens had greater weekly feed intake
than the MF hens; this occurred only sporadically through the trial. Total daily
feed intake was not affected by feeding program; C hens consumed more feed
during the daytime, whereas MF hens had higher night-time intake. MF re-
sulted in an earlier age at first egg, however neither total nor saleable egg pro-
duction to 54 wk was affected by any treatment. The C birds had a longer aver-
age sequence length, but a longer average pause between sequences than the
MF hens. The brown hens had larger eggs throughout the trial, with thinner
shells but greater overall shell weights to 34 wk; eggs from the white hens had
higher egg specific gravity. After 34 wk, differences in shell quality measures
were minimal, although the brown eggs had thicker shells than the white eggs
from 50 to 54 wk. MF did not improve egg production or egg traits to 54 wk
under the conditions of the current experiment.

Key Words: Midnight feeding, Laying hens, Feed intake

    124    Stocking density effects on male broilers destined for fast-food
markets.  W. A. Dozier, III*1, J. P. Thaxton2, S. L. Branton1, and W. B. Roush1,
1USDA-ARS Poultry Research Unit, Mississippi State, 2Mississippi State Uni-
versity, Mississippi State.

Animal welfare concerns are influencing sales of poultry products to the food
service industry. In growout, stocking density is viewed as a welfare concern
when broilers approach market weight. This study examined the effects of stock-
ing density on live performance and processing yields of male broilers grown to
1.8 kg. A total of 3,120 Ross x Ross 708 male chicks was placed into 32 floor
pens of a solid-side wall facility at 1 d of age. Each pen (5.57 m2/pen) was
equipped with fresh pine shavings, one nipple waterer line having 15 nipples,
and two tube feeders. The lighting schedule consisted of continuous lighting
with an intensity of 20 lux from placement to 7 d, 19L:5D and an intensity of 20
lux from 8 to 14 d, 20L:4D with an intensity of 5 lux from 15 to 22 d, and
continuous lighting with an intensity of 3 lux from 23 to 35 d. Stocking density
treatments were 25, (75 birds/pen), 30 (90 birds/pen), 35 (105 birds/pen), and
40 (120 birds/pen) kg BW/m2. The four stocking density treatments were repre-
sented by eight replicate pens.

From 1 to 35 d, BW gain, feed consumption, and feed conversion were ad-
versely (P≤0.0001) affected with increasing stocking densities. The incidence
of mortality was unaffected. Litter moisture increased (P≤0.0001) as stocking
density increased, which led to a higher occurrence (P≤0.0001) of foot pad
lesions. Carcass weight was oppressed (P≤0.0001) by increasing stocking den-
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sity, but carcass yield, absolute and relative amounts of abdominal fat, and
carcass skin defects were not affected. Increasing the stocking density decreased
(P≤0.006) breast fillet weight and its relative yield and breast tender weight,
but not breast tender yield. For each 5 kg BW/m2 unit increase of stocking
density beyond 25 kg BW/m2, final BW and breast fillet weight were decreased
by 41 and 12 g, respectively. We conclude that increasing stocking density be-
yond 30 kg BW/m2 adversely affects growth responses and meat yield of broil-
ers grown to 1.8 kg.

Key Words: Broiler, Stocking density

    125    Effects of density on movement and use of space in broilers.  I.
Estevez*, M. S. Freed, and M. C. Christman, University of Maryland, College
Park.

Increments in stocking density have been argued to restrict movement and use
of space in broilers due to social factors (associated with concurrent increments
in group size (GS)) and/or a reduction of space availability). The aim of this
experiment was first, to quantify the effect of increasing stocking density on
movement and use of space in broilers and second, to isolate the contribution of
social factors from the impact of the reduction of space available. Artificial
chicken-sized models, added to pens with 30 and 60 broilers, simulated the
spatial availability of 90 birds while theoretically controlling for social factors
associated with increasing GS. Model size was increased bi-weekly to mimic
broiler growth. Group size/stocking density treatments (GSD) were as follows:
90/0, 60/0, 60/30, 30/0, 30/60 (# birds/# models). In the absence of social fac-
tors, broilers in the 30/60, 60/30, and 90/0 GSD were predicted to show similar
use of space patterns. Walking, steps taken, and path linearity (# of changes in
direction of movement) were recorded. Core areas were calculated using spatial
data obtained from focal birds. Data were analyzed by Mixed Model ANOVA
with age as the repeated measure. Walking frequency and duration and number
of steps taken were similar across all GSD (P>0.05). GSD groups differed in the
level of path linearity (P<0.05), with trajectories being more linear in the 90/0,
60/0, and 30/0 GSD. GSD with equal density (90/0, 60/30, 30/60) had core
areas of similar size (P>0.05), all of them surprisingly larger than those of 30/0
and 60/0 GSD. Aggressive interactions were affected by GSD (P<0.05) with
lowest levels of aggression observed in the 30/0 and 90/0 GSD. These results
suggest that at relative low ranges of density, walking behavior and steps taken
are not affected by density. In contrast, the analysis of core areas suggest that
birds at higher densities use a wider range of space, possibly as result of the
presence of other birds in their path of movement. In this study social factors
associated with increments in density do not appear to have a relevant impact
on the patterns of movement and use of space.

Key Words: Density, Behavior, Use of space

    126    Nutritional value of poultry litter ash fed to broiler chickens.  J. P.
Blake* and J. B. Hess, Auburn University, Auburn, Alabama.

Practical alternatives to land application of poultry litter are needed because of
concerns about phosphorus runoff into surface waters. Poultry litter ash (PLA)
resulting from combustion of broiler litter offers potential as a phosphorus supple-
ment. A total of 1600 commercial broiler chicks (Cobb X Ross) were random-
ized with 25 birds assigned to each of 64 pens. Birds were fed starter (1.8 lbs/
bird; 21.5% CP, 3142 kcal/kg), grower (3.5 lbs/bird; 19.5% CP, 3153 kcal/kg),
and finisher (c. a. 6.7 lbs/bird; 16.5% CP, 3175 kcal/kg). For diet formulation,
PLA (16.70% Ca, 10.00% P) was substituted for dicalcium phosphate (dical-P)
(24.1% Ca, 18.5% P). The eight dietary treatments were 0, 25, 50, 75, or 100%
PLA in the starter, grower, and finisher diets or 25, 50, or 75% in the starter diet
followed by 100% supplementation with PLA in the grower and finisher diets.
Diets and water were available ad libitum. Birds and feed were weighed at 14,
28 and 41 d to determine growth and feed performance. Carcass yield (front
and rear halves) was evaluated at 42 days of age for ten broilers from each pen.
Results indicate no significant effects (P>0.05) on bodyweight, bodyweight
gain, feed consumption, or feed efficiency due to level of dietary PLA. Also,
there were no differences (P>0.05) in the processing performance of broilers at
42 days of age that received graded levels of PLA as a substitute for dietary
dical-P. Results indicate that the complete substitution of dical-P with PLA ash

failed to compromise growth and processing performance in market age broil-
ers. In the 100% supplemented starter, grower and finisher diet, substitution of
dical-P with PLA was 0.864 vs. 1.610 kg, 0.800 vs. 1.480 kg, and 0.690 vs.
1.280 kg/tonne, respectively. As a result, there is a requirement to use almost
twice as much (ca. 46% more) PLA to meet phosphorus requirements of the
broiler. The breakeven value for PLA used in this experiment can be estimated
at approximately 54% the value of dical-P, based on phosphorus composition.

Key Words: Poultry litter ash, Phosphorus, Dicalcium phosphate

    127    Direct substitution of dicalcium phosphate with poultry litter ash
in broiler diets.  J. P. Blake* and J. B. Hess, Auburn University, Auburn, Ala-
bama.

Poultry litter ash (PLA) that results from the combustion of broiler litter has
potential for use as a dietary phosphorus supplement. The direct substitution of
PLA (16.70% Ca, 10.00% P) for dicalcium phosphate (24.1% Ca, 18.5% P) on
a weight:weight basis was accomplished at dietary levels of 0, 25, 50, 75, and
100%. A starter was fed from 0-21 d (22.0% CP, 3087 kcal/kg) and grower from
21-41 d (20.0 CP, 3153 kcal/kg). For each of the five dietary treatments, nine
replicates of eight birds were used. Birds were weighed at 21 and 41 days of
age. On day 41, femur bones were obtained from three birds per pen and pooled
for ash analysis. A significant growth decrease (P<0.05) occurred for the 100%
substitution rate during the starting period, but effect on growth rate disap-
peared by day 41. Results indicate that complete substitution of dicalcium phos-
phate with PLA failed to compromise performance in market age broilers. Bone
ash results indicate that integrity of bones should not be compromised by the
use of PLA. With increasing level of ash there was a linear increase (P<0.001)
in excreta moisture from 72.93 to 81.72% for the 0 and 100% substitution,
respectively. A 24-hr balance study was also completed utilizing 45 pens and
the grower diet from 22-23 d of age to calculate mineral bioavailability deter-
mined as a percentage of the difference between amount consumed versus amount
excreted on a dry matter basis. Following a 24-hr period, feed weights were
obtained and excreta were quantitatively collected from all 45 pens. Excreta
from each pen was freeze-dried, ground and analyzed for nitrogen, calcium,
phosphorus, and potassium. The dry matter digestibility of calcium and phos-
phorus tended to increase (P<0.05) with increasing level of PLA. Such a rela-
tionship infers that the calcium and phosphorus component of the diet was
more efficiently utilized as the level of PLA increased.

Key Words: Poultry litter ash, Phosphorus, Availability

    128    Pennsylvania research/extension programs on vegetative shelter
belts for poultry farms.  A. Adrizal*, P. Patterson, M. Hulet, and R. Bates,
Pennsylvania State University, University Park.

Emissions from poultry production are being scrutinized by environmental
groups, EPA, and the commercial industry. Planting trees around farm sites as
windbreaks and shade has been practiced for many years. Recent studies indi-
cate additional benefits for the environment including better air quality,
biosecurity, and beautification of the farm. However, further studies are needed
to elucidate appropriate plant species, orientation, density and management for
airborne poultry emissions. To these ends an NRI Air Quality grant to study
vegetative shelter belt (VSB) to mitigate emissions from poultry was submitted
by Penn State, University of DE, and IA State. The grant (2003-05) is to quan-
tify the efficacy of VSB for NH3 mitigation, species hardiness, biochemical
and physical tree interaction with NH3 and particulate matter (PM), manage-
ment practices and costs. The PSU team has initiated both environmental cham-
ber and pot-in-pot studies to measure the impact of poultry NH3 and PM emis-
sions on plant parameters. In 2004, 7 rows of fir, hackberry, juniper, lilac, and
willow were planted as a pot-in-pot study next to a PSU hen barn with four
61cm fans exhausting into the VSB. The chamber study is monitoring NH3
tolerance of cedar, poplar, locust, and grass and plant biomass, architecture,
tissue nutrients and damage. The PSU team has been also working with NRCS
and extension agents on field studies in PA. In the period from 2003-04, more
than 2000 spruce, poplar, and willow trees were planted in 2 and 3 row arrange-
ments on 9 poultry farms (3 broilers, 3 layers, 1 pullet, and 1 turkey). The
results showed that some species planted 10m in front of the fans were injured
or dead, but not those planted in the second or third rows. Winter ambient
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temperature around chicken houses were not different between control and ar-
eas in front of fans (32.4 vs 32.2F) while control areas around turkey and pullet
houses were higher than near the fans (34.49 vs 33.69 and 31.54 to 28.98F)
indicating plant dormancy would not be interrupted by exhaust heat. No plants
were injured in the pot-in-pot study, and air speed was reduced more than 80%
9m away from the fans. Further outreach including field days and extension
publications are planned for 2005 to demonstrate the potential, limitations and
management of VSB for poultry farms.

Key Words: Vegetative shelter belt, NH3, Particulate matter

    129    Effect of feed withdrawal on total antioxidant, antioxidant enzyme
activities, H/L ratio, and carcass characteristics in male broiler chicks sub-
jected to acute heat stress.  K. Mahmoud* and O. Al Marashdeh, Jordan Uni-
versity of Science & Technology, Irbid, Jordan.

One hundred forty-four day-old Lohman broiler chicks were randomly assigned
into four regimens of feed withdrawal through the first three weeks of age to
evaluate their effect on bird’s antioxidant status, heterophil/lymphocyte ratio
(H/L), and carcass characteristics. One group of chicks was fed ad libitum (FW-
0; control) and the other three groups were subjected to feed withdrawal for six
hours one (FW-1), two (FW-2), or three (FW-3) times a week. Carcass weight
(Cwt), breast weight (Brwt), and abdominal fat weight (Afwt) were evaluated
by the end of the fourth and sixth weeks of age. At six weeks of age, twelve
randomly selected chicks were sampled from each group before and after heat
stress challenge (HS; 35 oC; 3 hr) to assess the response of H/L and plasma
levels of total antioxidant (TAO), glutathione peroxidase (GPx), superoxide
dismutase (SOD). Carcass weight was comparable among all treatments at four
weeks of age, however FW-1 and FW-3 chicks registered lower (P<0.05) car-
cass weight compared to control group at six weeks of age. Breast weight at
four and six weeks of age was not affected by feed withdrawal regimens. Com-
pared to control group, Afwt was higher in FW-3 at four weeks of age however
it was numerically lower at six weeks of age. Heat stress elevated (P<0.001) H/
L ratio and TAO with no sign of feed regimen effect. Plasma activities of SOD
and GPx of FW-3 chicks were not affected by HS; to the contrary, chicks of all
other groups experienced an increase (P<0.05) in plasma SOD activities when
challenged with HS. The FW-3 chicks recorded the least increase in H/L ratio

with minimal deviations of plasma activities of both SOD and GPx as they were
challenged to HS. These results may insinuate that chicks subjected to three
times of feed withdrawal could be more tolerant to heat stress.

Key Words: Feed withdrawal, Broiler, Heat stress

    130    Maximizing efficiency: Feeding strategies of broilers.  E. H. Leone*
and I. Estevez, University of Maryland, College Park.

The feeding behavior of broilers (Gallus gallus domesticus) was investigated in
a novel environment to test the immediate feeding strategy of birds when effort
is required to obtain a food reward. Broilers were tested at 9 weeks of age in
groups of 5, 10 and 20 birds, to examine the mediating effects of group size on
feeding behavior. Each group was tested once in an arena with three small feed-
ers that contained equal total amounts of food, but varied in the ratio of food
resources to non-edible ‘filler’ material. The feeders were of high quality (HQ),
containing 75% food and 25% filler, medium quality (MQ), with 50% food and
50% filler, and lastly low quality (LQ), with 25% food and 75% filler. Measure-
ments were extracted from a video recording of each trial. All analyses were
conducted using a Mixed Model ANOVA in SAS statistical analysis software
(v. 8.1, SAS Institute, Cary, NC). All significant results are reported at the P<0.05
level. Every group size consumed significantly more food from HQ feeders
than MQ or LQ feeders. The number of feeding bouts and their average dura-
tion, total residence time at the feeder, the number of individuals feeding, and
the frequency of aggressive interactions all increased with feeder quality. Re-
garding group size effects, total residence time at the feeder and the number of
individuals feeding increased, while average feeding duration decreased with
increasing group size. As group size increased, more individuals accessed the
feeders, suggesting that resource monopolization did not occur. Our results dem-
onstrate that despite generations of intense artificial genetic selection for height-
ened performance, broilers are immediately able to distinguish feeder quality
based upon the effort required to obtain a food reward. These results demon-
strate that broilers adjust their feeding strategy according not only to the quality
of the food resources but also to the number of competitors present. From an
applied standpoint, our results suggest that broilers will favor clean feeders and
may avoid feeders filled with wood-shavings from the litter.

Key Words: Broiler, Feeding strategy, Behavior

    131    Effect of two protein regimens and two lighting intensities on per-
formance of Hungarian partridge (Perdix perdix).  J. P. Blake*, J. B. Hess,
and W. D. Berry, Auburn University, Auburn, Alabama.

Limited information exists concerning dietary protein requirements of the Hun-
garian or gray partridge (Perdix perdix) when reared for sporting purposes and
producers could benefit from such information. In this experiment, 560 Hun-
garian partridge hatchlings were randomized into 16 environmental chambers
with 35 birds/rep. Two protein regimens, high (H) or low (L) and two lighting
intensities, 20 Lux or 10 Lux were evaluated. The H and L protein regimens
were 30-26-22 and 26-22-18% CP diets, respectively, that were fed from 0-4,
4-8, and 8-13 wks, respectively. All diets were corn-soybean meal-rice mill feed
based and contained 2,811 kcal/kg ME. Protein and light intensity were as-
signed to each of four chambers in a 2x2 design. In addition, 2 reps/set were
offered a top-dressed feed supplement (Oasis) for three days post-hatch. Brood-
ing temperature was 35 C (95 F) for the first week and reduced 2.8 C (5 F)
weekly through 4 wks of age. Birds and feed were weighed at 4, 8, and 13 wks.
Results indicate that there were no distinct patterns in bodyweight or bodyweight
gain of birds due to protein level. However, during the 4-8 and 8-13 wk periods,
feed consumption was greater (c. a. 11.8% and 21.6%, respectively) (P<0.0001)
in the H regimen. However during the 4-8 and 8-13 wk periods feed efficiency
was lower (P< 0.05) for the L as compared to the H regimen where 13 wk feed
efficiencies were 5.021 and 5.961 g feed/g BWG, respectively. Light intensity
had little if any effect on performance characteristics. Mortality was not influ-
enced by treatment, but averaged 20% overall. Using a feed scattered additive

Extension and Instruction: Scientific Session

had no impact on reducing early mortality or improving performance character-
istics from 0-4 wk. Qualitative feather scores (5=excellent; 1=poor) obtained at
13-wk of age indicated that the L regimen had a significantly higher (P<0.03)
score, 2.275 vs. 1.963 for the H regimen. The 10 Lux intensity had a better
feather score (P<.0001) than the 20 Lux intensity (2.438 vs. 1.800, respec-
tively).

Key Words: Partridge, Protein, Light

    132    Overview of management practices of small flock owners in Min-
nesota.  J. Griggs*1, J. Bender2, and J. Jacob1, 1University of Minnesota,, St.
Paul, 2University of Minnesota, St. Paul.

A study of Minnesota farms that produce small flocks of broiler chickens was
conducted to learn about the different management practices being used to raise
these flocks. Information about management practices was obtained either
through an on-farm interview or a telephone interview with the owner of each
farm. The questionnaire used for the telephone interviews was an abbreviated
version of the one used for the on-farm interviews. Participants of the on-farm
interviews were individuals identified by state inspectors at small processing
facilities as those who raise broilers without antibiotics. Candidates for the phone
interviews were broiler growers listed in ‘Minnesota Grown’, a listing of farms
published by the Minnesota Department of Agriculture. There were a wide range
of housing systems and broiler management practices being utilized by the farms
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surveyed. Some flocks were raised entirely indoors, while others were raised
exclusively outside once they were old enough to handle nighttime tempera-
tures. The quality of pasture provided to broilers that have access to the out-
doors was found to vary greatly. Some flocks had access to thick pastures of
mixed grasses, while the outdoor areas used on other farms consisted of dirt or,
in one case, woodchips.

Key Words: Broilers, Management, Free-range

    133    California’s poultry health inspection program.  F. Bradley* and
C. Cardona, University of California, Davis.

As California’s 2003 Exotic Newcastle Disease outbreak was brought under
control and the statewide poultry show ban lifted, University of California Co-
operative Extension (UCCE) worked with the California Department of Food
and Agriculture (CDFA) to develop a Poultry Health Inspection Program. The
73 fairs hosting poultry shows come under the jurisdiction of the State Veteri-
narian, who in turn can mandate an inspection program. Veteran fanciers, 4-H
leaders, judges and veterinary students were all viewed as potential Poultry
Health Inspectors (PHIs). A curriculum was developed to train PHIs in conduct-
ing visual poultry health checks. Problematic birds were divided into 3 catego-
ries: those showing symptoms of exotic diseases, those unsuitbale for display,
and those needing attention post-show. In the event of a category 1 entry, PHIs
were instructed to shut down check-in, quarantine the area, and call the CDFA
field veterinarian. Category 2 entries included birds showing signs of non-ex-
otic diseases and maladies. Those birds were to be excused and their owners
supplied with educational materials (diagnostic laboratory locations and hand-
outs on ectoparasite control). Included in category 3 were birds with slightly
overgrown spurs and those with razor keels. While allowing those birds into the
show, PHIs were instructed to concentrate on the need for post-show attention.
Materials were provided on spur/beak care and internal parasite control. Six
training sessions were held and 148 PHIs certified. Most counties had 1 or more
resident PHIs. Program coordinators worked with fair managers to insure that
appropriate inspection sites and controls were in place. Fairs were supplied
with all the printed materials. Every fair was able to easily contract with one or
more PHIs for the 2004 season. The State Veterinarian is continuing this effort
as a mandated program in 2005. As in its initial year, funding is provided by
CDFA and no costs are incurred by local fairs. The program is an important
collaboration between UCCE, CDFA, and poultry fanciers and should enhance
biosecurity in California.

Key Words: Poultry, Show, Inspection

    134    Survey of California’s poultry health inspectors.  A. Robinson*
and F. Bradley, University of California, Davis.

A telephone survey was conducted of California’s newly trained Poultry Health
Inspectors (PHIs). At the time of the survey in late 2004, 147 PHIs had been
certified. Up to 4 attempts were made to reach each PHI. Successful contacts
were made with 98 individuals (67%). Less than half (42) of those surveyed
had served as a PHI during the 2004 fair season. Those PHIs who had worked at
least one fair were asked a series of 11 questions. The majority of PHIs (62%)
worked a single fair. A small number had inspected birds at 3 or more fairs. The
manner in which fairs selected a PHI did not seem to be weighted towards local
individuals, as 67% of the PHIs had no previous relationship with the contract-
ing fair. Several survey questions dealt with on-fairgounds arrangements for the
inspection. Fair management in general did a good job of complying with re-
quirements that the inspection site was shaded, secure, and remote from the
poultry building. In most cases, they provided adequate staffing to handle the
paper work. Less than half the fair managers followed through in terms of pro-
viding the PHI with an identification badge and hand sanitizer supplies. While
management had been sent laminated inspection process posters and masters
for the educational hand-outs, fewer than 50% had those available at the time
of inspection. At the conclusion of the formal survey, PHIs were asked for their
thoughts and suggestions. Many comments indicated improved quality of birds
that were on exhibit, resulting from PHI involvement and inspection proce-
dures. Concerns were raised about payment from fairs and requests were made
for additional educational material to share with exhibitors. Survey results have
been used to correct problems at specific fairs. In addition, issues raised during

the survey were addressed at PHI refresher courses held in early 2005. Continu-
ing communication between program coordinators, PHIs, fair management, and
exhibitors will contribute to program improvement.

Key Words: Poultry, Inspector, Survey

    135    A tool for training 4-H poultry judging teams - An interactive CD-
ROM.  J. Jacob*, University of Minnesota, St. Paul.

Poultry judging is a tool used in youth development in that it helps youth learn
to make and defend decisions. Poultry judging also teaches 4-H members about
live production chickens and the basis of grade and quality of poultry products.
With the reduction in the number of state poultry or 4-H specialists with expe-
rience in 4-H poultry judging, team coaches are in need of easy-to-use resources
to help them teach themselves as well as the 4-Hers about the poultry judging
classes (past egg production, egg quality, and ready-to-cook poultry). This in-
teractive, multimedia CD-ROM was designed as a ‘virtual’ contest to help poultry
judging coaches and participants develop their poultry judging skills.

Key Words: Youth, 4-H, Poultry judging

    136    Percentage of undergraduate students involved in youth poultry
programs in Texas.  J. Butler* and J. Carey, Texas A&M University, College
Station.

Direct contact with youth involved in Junior Market Poultry shows is consid-
ered by the Department of Poultry Science at Texas A&M to be an important
recruiting tool for the undergraduate program. The Houston Livestock Show
and Rodeo and the San Antonio Stock Show and Rodeo are the two largest such
events in Texas. A review of the 1996-2004 records was conducted to determine
the percentage of incoming freshmen, graduating seniors, Poultry Science Club
officers and poultry judging team members that were participants in the Hous-
ton or San Antonio shows as youth. Average broiler show participation over the
time frame of the study was 861 and 327 for Houston and San Antonio, respec-
tively. Turkey show participation over this time frame was 463 youth. Over the
time frame of the study 137 freshmen entered the department 31.4% having
participated in these youth programs. Of 48 Poultry Science club officers, 46.5%
were Houston or San Antonio participants. Out of a total of 68 judging team
members, 62.2% were involved in these programs. The total graduating seniors
over the time frame of the study was 211, of which 19.7% had participated in at
least one of the shows as a youth. These data demonstrate that involvement in
poultry activities as youth is an effective recruitment tool for the department,
student leadership positions are largely held by youth program participants and
a substantial percentage of graduating seniors were participants in these poultry
shows as youth.

Key Words: Youth programs, Recruiting, Livestock shows

    137    Youth turkey show in North Carolina.  G. S. Davis*, C. R. Parkhurst,
and J. L. Grimes, North Carolina State University, Raleigh.

A youth turkey show was initiated in North Carolina 5 years ago. The objec-
tives of the turkey show were to teach youth how to raise turkeys, to learn more
about the turkey industry, and to learn more about the academic and career
opportunities that are available at North Carolina State Univeristy and within
the turkey industry. This is a program whereby each participating youth was
provided 1 to 4 one day old tom poults during the second week in June. The
poults were donated by commercial turkey hatcheries in North Carolina. Each
participant brought one tom to the NC State Fair during mid October to be
judged. The age categories were 8 years of age and younger, 9 to 13, and 14 to
18 years of age. Each youth was required to walk or carry their tom from a cage
to a judging score ring. Judging allowed 45 points for the breast 15 for the legs,
5 for the wings, 5 for the back, 10 for finished product, 5 for feather score, 8 for
market defects, and 2 for questions. A grand champion and reserve champion
was chosen from the age groups 9 to 18 years of age. The next day these cham-
pions were auctioned at the fair, and during the past 5 years the average price
for the grand champion was $3,000 and $2,500 for the reserve champion. There
were 35 participants in 1999, 58 in 2000, 85 in 2001, 101 in 2002, 126 in 2003,
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and 180 in 2004. To date, 10 students who participated have entered North
Carolina State Univeristy.

Key Words: Youth, Turkey show, Judging

    138    The virtual chicken: Part 1 - The female reproductive tract.  P.
Curtis*, W. Berry, R. Lien, M. Kloepper, and B. Kuerten, Auburn University,
Auburn, Alabama.

Motion picture animation technique and “state of the art” anatomical rendering
combine to create an interactive, science-based learning experience. This project,
a pilot for a larger study, explores the reproductive system of a hen, showing the
anatomy of the system and the formation of an egg as it passes through the
oviduct. The student can see the egg in the context of the larger anatomy, ex-
plore the oviduct both internally and externally, and, via time lapse and anima-
tion, follow the creation of an egg from beginning to end.

This unique approach has the potential to excite the curiosity of students who
may not have had a previous interest in science, and to enhance student com-
prehension of system processes and anatomical structures. The pilot project,
which will ultimately result in a complete virtual chicken, is an example of how
a collaborative investment in a teaching tool can be used for a variety of classes,
students and outreach programs.

A sample of the animation will be demonstrated during the presentation.

Key Words: Education, Egg formation, Computer aided instruction

    139    Experiences in inquiry-based learning in an introductory animal
science class: Science answers to questions you didn’t know you had about
animal agriculture.  F. Robinson*, B. Wuetherick, C. Strawson, S. Green-
wood, N. Wolanski, and K. Schmid, University of Alberta, Edmonton, AB,
Canada.

The University of Alberta is actively promoting the integration of teaching and
research at the undergraduate level. In 2004, Animal Science 200 (An Introduc-
tion to Animal Agriculture) was reworked to meet the following objectives: 1:
To develop problem solving skills early in university education to aid in life
long learning; 2. To create an awareness in all students of issues facing live-
stock and poultry producers; 3. To provide a forum to develop skills in team-
work, public speaking and electronic media presentation; 4. To establish link-
ages between student, faculty and industry groups; 5. To boost student confi-
dence through positive research-based experiences; 6. To introduce non-ag stu-
dents to agriculture issues to encourage them to think of ag education and ca-
reer paths; and 7. To provide consumers with science-based answers to ques-
tions relating to animal agriculture.

A list of 40 questions about animal agriculture were prepared, dealing with all
agricultural species and a wide range of current issues. A total of 23 groups of 2
students randomly selected a question. Example questions included: If your car
burned methane how far down the road could one cow get you, If a hen lays an
egg and defecates out the same opening, why are most eggs laid sparkling clean.
Student were instructed to provide an answer to the question, and as many other
interesting facts about the answer, or the question as they could, in a 3.5 minute
Powerpoint presentation. Students were allowed only 6 mouse clicks in the pre-
sentation and they were given one opportunity for a practice presentation in
class. A public forum entitled There’s a Heifer in Your Tank was held with 300
people from the university, city and agricultural communities present. A panel
of 6 media personalities, educators and agricultural leaders quizzed the stu-
dents in an American Idol format. Student and instructor satisfaction with this
learning experience were very high. Research results comparing the traditional
format to the new inquiry-based formats will be presented.

Key Words: Instruction, Undergraduate teaching, Undergraduate research

    140    Recruiting animal and poultry science students on campus: Pro-
viding experiential opportunities to benefit both urban and rural students.
F. Robinson*, B. Wuetherick, C. Strawson, N. Wolanski, S. Greenwood, and K.
Schmid, University of Alberta, Edmonton, AB, Canada.

Minimal growth, or a decline in undergraduate student enrollment has become
an issue in many universities. At the University of Alberta, the introductory
Animal Science class has become an avenue for students from other faculties to
enter the Agriculture Program. While many of these students are academically
very strong, and many are registered in a pre-veterinary medicine program, a
majority of these out-of-faculty students have little or no agricultural experi-
ence. Retention of these students in further animal and poultry courses is de-
sired. Strategies used to equalize the background of students have undergone
refinement over the past 10 years.

All students are required to spend at least 3 hours in a hands on laboratory at the
U of A Poultry Research Unit, and the Dairy Unit. Each student must spend one
shift at the Dairy Unit in cow milking with modern milking equipment. Tours
are taken to commercial beef cattle, dairy and poultry operations, in addition to
a feed mill, a premix plant, a poultry slaughter plant and a further processing
plant. To provide a foundation for effective integration of lecture material, each
student is assigned an object used in animal agriculture (eg. finger from chicken
plucker, laying hen environment enrichment toy, Roche color fan). Students
present a PowerPoint poster to the class and discuss the item’s purpose, alterna-
tives to use of the object and consequences for not using it. Urban students are
brought close to the level of rural students through these experiences.

Key Words: Recruitment, Experiential learning, Teaching

    141    Recruiting poultry science majors through the high school FFA
Poultry Career Development Event program.  R. Lien*, F. Dillman, J. Hess,
and R. Voitle, Auburn University, Auburn, Alabama.

The FFA is well connected to high school agribusiness programs throughout
Alabama. They conduct a broad range of practical agricultural skill and career
related events for students. FFA Poultry Career Development Events (PCDEs)
are conducted in the majority of the United States. They also publish an exten-
sive manual on poultry judging, general poultry science, and the poultry indus-
try. Until 1996, no PCDEs were conducted in Alabama. In that year, a group of
ag teachers approached the Auburn University Poultry Science Department
(AUPSD) about conducting a PCDE. Through that event, it became clear that
the FFAs goal of attracting students to ag careers fit well with the more specifi-
cally poultry related goals of AUPSDs recruiting program. The FFA was also
supportive of students receiving information on educational opportunities in
the AUPSD and career opportunities in the poultry and allied industries. Par-
ticipation in the Alabama PCDE program has grown from 50 students from a
dozen schools in 1996, to about 200 students from 50 schools in 2004. The
AUPSD has focused on the recruiting aspect of this program. At each PCDE,
faculty and students of the AUPSD speak to the high school students about
scholarships, internships, work study, curricula, and extracurricular activities
in the AUPSD, and career opportunities in the industry. Recruiting brochures,
scholarship information, T-shirts, magnets, decals and pins are handed out. In
support of the PCDE program Poultry Inservice Shortcourses are conducted
biennially. About 70 ag teachers have participated in them. They provide infor-
mation on preparing students for the PCDEs, the structure and functioning of
the poultry industry, and teaching poultry science in ag classes. Information
and materials provided at the PCDEs are also shared more extensively at the
shortcourses. While direct contact with the high school students in the PCDE
program has had a positive effect on enrollment in the AUPSD, the relation-
ships developed with the ag teachers has likely had a greater effect.

Key Words: Recruiting, Undergraduate, FFA

    142    Maximizing recruiting results through a prospective student da-
tabase and strategic personal contacts.  F. Dillman* and R. Lien, Auburn
University, Auburn, Alabama.

Historically, many prospective students failed to complete enrollment in the
Auburn Univ. Poultry Sci. Dept. (AUPSD) and communication with them did
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not occur in a systematic manner. Now, prospects and their admission process
is monitored continuously to maximize successful enrollment. All information
from prospect contacts made through recruiting efforts is entered in a Microsoft
Access database. Prospects are then sent letters and materials leading up to a
personal telephone contact by a current poultry student usually from their home-
town or a nearby town. In this manner, when a prospect personally contacts or
visits the AUPSD it can easily be determined what information they have been
provided and when they should enroll. Once a prospect initiates the admission
process and indicates Poultry Science as their major we access their admission
data using a filtered on-line university report. Among other useful data this
report provides the prospect’s ACT, GPA, progress in the admission process,
and contact information. From this report each existing prospect’s data in the
database is updated and data for “new” prospects is entered. New prospects are
immediately sent a letter and materials to inform them of current educational
opportunities in the AUPSD. Database queries and reports reveal prospects in
need of a personal contact to make sure they complete each step in the admis-
sion process in a timely manner. This contact may be from a current student,
staff, or faculty member and by either telephone or E-mail, depending on the
situation. Prospects may benefit from advice to retake the ACT, apply for schol-
arships, consider a different major, get their tuition deposit paid, or have their
transcripts or ACT scores sent in or updated. This process has allowed the AUPSD
to offer scholarships to outstanding applicants at a much earlier date. Although
it was initiated with its focus on increasing the percentage of prospects enroll-
ing, it appears that a more marked effect may be an increase in the number of
prospects.

Key Words: Recruiting, Undergraduate, Database

    143    Understanding and recruiting the high school student.  W. Krueger*,
A. Sams, C. Creger, J. Daniels, and J. Lee, Texas A&M University, College
Station.

A former Dean of the TAMU College of Agriculture once said, “One can love a
horse or cow, but it is difficult to love a chicken. “ He was thinking about what
attracts students to a department, and what attracts high school counselors and
science teachers to fields of study. Their list does not include Poultry Science.
Poultry Science is not an attractive and exciting field to high school students.
About 50% of the students who major in an agricultural curriculum ultimately
work in that field, and some of those become disillusioned and change fields.
Add to this a lack of faculty interest in the concerns of students, and the pool of
poultry science students can become limited. To develop a core group of fresh-
man in Poultry Science one must turn to people who understand youth and
agriculture - - the Agricultural Science Teacher and County Extension Agent.
Neither has training in Poultry Science. They must to be taught the “new poul-
try industry and its opportunities. “ This takes time. Once there is a core of
students; these students, if encouraged, will recruit more students. The Agricul-
ture Teachers and Extension Agents who provide the core students must be
continually cultured.

Key Words: Student recruitment

    144    Undergraduate recruiting at Texas A&M University.  J. T. Lee*
and A. R. Sams, Texas A&M Univeristy, College Station.

Recruiting at Texas A&M University is a multi-tiered system of student pro-
grams and activities to engage the adults that mentor those students and keep
them involved in our system. Potential poultry students are targeted and cul-
tured by the department even before they enter high school through livestock
shows. Several faculty members travel around the state judging poultry shows,
giving presentations on raising show poultry, and engaging FFA and 4-H mem-

bers. Once a year, the department sponsors a Market Poultry Workshop where
faculty and staff members give presentations on every aspect of raising show
poultry that parents and students from across the state attend. The department
also enlists current undergraduate students in the recruiting process with a group
called Aggie REPS. At live stock shows and departmental events, the REPS
visit with perspective students and parents about the opportunities in the de-
partment. The REPS are also instrumental in planning and conducting the Poultry
Science Institute for high school junior and seniors. The Poultry Science Insti-
tute gives these students the opportunity to attend a three-day workshop touring
industry facilities, receiving lectures by professors, and living as college stu-
dents. The FFA and 4-H poultry judging contests are also a major recruiting tool
that the department uses to gain access to hundreds of high schools students
every year. Texas A&M University hosts three poultry judging contests a year
as well as sets up a dozen other contests around the state allowing interaction
with prospective students. Last year, the department started conducting sum-
mer judging workshops for agriscience teachers around the state. The purpose
of these workshops are three fold: 1) increase the knowledge of Texas agriscience
teachers about the poultry industry and coaching poultry teams, 2) build rela-
tionships with agriscience teachers in order to gain access to their students, and
3) maintain the number of participants in our programs as potential students.
Student recruiting in the Poultry Science Department at Texas A&M University
is a complex system requiring the participation of faculty, staff, and students.

Key Words: Recruiting, Undergraduate students

    145    Recruiting poultry science students through on-campus experien-
tial learning events.  G. Davis*, J. Emmert, K. Eskew, and C. Owens, Univer-
sity of Arkansas, Fayetteville.

Recruitment activities are essential to maintaining an undergraduate enrollment
in Poultry Science. Increased tuition cost and admission standards, and student
perception of agriculture have created an environment where aggressive stu-
dent recruitment is necessary. There is still a significant demand for poultry
science graduates, who have a variety of career choices of which students, high
school teachers, parents and counselors are often unaware. Thus, communicat-
ing opportunities is a major recruiting objective of the Poultry Science Depart-
ment at the University of Arkansas. Earlier findings have shown that students
are likely to attend universities where they have developed a direct contact while
in high school. Historically, these have been through science fairs, band and
cheerleading camps, or other on-campus experiences. We address this need
through a Poultry Science Youth Conference, the purpose of which is to attract
students from diverse backgrounds and interest areas to our campus so that they
can establish a direct contact and experience college life in northwest Arkansas.
Promotional brochures are distributed to science teachers, agricultural science
teachers, county Extension faculty, and high school counselors. The four-day,
three-night event is sponsored and participants are charged a modest registra-
tion fee. A typical conference includes group exercises, subject matter work-
shops, interaction with the poultry industry, college orientation events, and rec-
reation activities on and off campus. In 2004, students were divided into groups
and given the task of developing a poultry product. Students participated in
workshops and activities that provided background about product development.
Each group was provided a description of the audience and the dietary specifi-
cations for the product. Students conducted market analysis, a store audit, nu-
tritional profiles and preparation processes. Students prepared the product for
taste evaluation, designed packaging and conducted a marketing presentation.
Evaluations were positive with most students indicating a strong interest in
poultry science.

Key Words: Recruiting, Experiential learning, Youth conference
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    146    Evaluation of limit feeding low-energy diets for a non-feed with-
drawal laying hen molt program.  P. Utterback*, P. Biggs, C. Martinez, E.
Kim, K. Koelkebeck, and C. Parsons, University of Illinois, Urbana.

An experiment was conducted using 504 Hy-Line W-36 hens (69 wk of age) to
evaluate two low-energy non-feed withdrawal molt diets, each fed at three dif-
ferent rates. Treatment 1 consisted of feed withdrawal for 10 d (10-d fast) fol-
lowed by feeding a 16% CP corn-soybean meal diet for 18 d. Treatment 2 con-
sumed a 47% corn and 47% wheat middlings (C:WM) diet fed ad libitum for
28 d. Treatment 3 received the C:WM diet but was limit fed 54.5 grams/hen/
day (g/h/d). Treatment 4 also consumed the C:WM diet but received ad libitum
access to the feed for 7 d and was limited to 54.5 g/h/d from 8 d to 28 d.
Treatments 5, 6, and 7 were fed a 47% corn and 47% soy hulls diet (C:SH)
using the same 3 feeding schemes used with the C:WM diet. At 28 d, all hens
were fed a 16% corn-soybean meal layer diet and production performance was
measured for the next 20 weeks. Hens on the feed withdrawal treatment ceased
egg production by Day 8. Treatments receiving the C:SH diet did reach 0% egg
production by Day 10 but laid sporadically for the remaining 18 days of the
molt period. However, treatments receiving the C:WM diet never reached 0%
production. Body weight loss for hens on the feed withdrawal treatment was
25.2% on Day 10 of the molt period. Hens fed the C:WM diet lost 10-15% of
their original body weight, while hens fed the C:SH diet had body weight losses
of 20-24% on Day 28. Hen-day egg production was different (P < 0.05) for
Weeks 5 to 24, with Treatment 2 being statistically lower than the 10-d fast
treatment and all treatments receiving the C:SH diet. All hens receiving the
C:WM diet were lower than other treatments. No consistent differences were
observed among treatments for mortality, egg weight, egg specific gravity, feed
efficiency, and feed consumption during the 20-wk post-molt production pe-
riod. When compared to a 10-d fast, this research indicates that a diet contain-
ing a combination of corn and soy hulls fed at varying rates is an effective non-
feed withdrawal method for molting laying hens.

Key Words: Molt, Laying hens, Limit feeding

    147    Dietary metabolizable energy needs of heavy broilers.  W. A. Dozier,
III*1, C. J. Price2, M. T. Kidd3, A. Corzo3, and S. L. Branton1, 1USDA-ARS Poul-
try Research Unit, Mississippi State, Mississippi, 2Sanderson Farms, Laurel,
Mississippi, 3Mississippi State University, Mississippi State.

Feedstuffs used as sources for dietary energy constitute approximately 65-85%
of the diet for broiler chickens. Therefore, determining the dietary energy need
has significant economic ramifications in broiler production, particular when
broilers are marketed at heavy BW. This study examined responses of growth
performance and meat yield of broilers provided gradient concentrations of ap-
parent metabolizable energy (AME) from 31 to 59 d of age. Nineteen-hundred
and twenty Ross x Ross 308 broilers were randomly distributed to 32 floor pens
(30 males and 30 females/pen; 0.09 m2/bird) at 31 d of age. The dietary treat-
ments consisted of four AME concentrations: 3,175, 3,220, 3,265, and 3,310
kcal ME/kg of diet (8 replications each). Progressive additions of AME de-
creased (P≤0.001) feed consumption and feed conversion linearly during 31 to
47 and 31 to 59 d of age, but growth rate and the incidence of mortality were
similar among the treatments. With the trend analysis, feed conversion was
decreased by 4 points for each unit increase of 45 kcal ME/kg. As dietary AME
was increased to 3,310 kcal ME/kg, feed conversion was improved (P≤0.05)
compared with the other dietary treatments from 31 to 59 d of age. The linear
trend effect was not different (P≥0.10) for the absolute and relative amounts of
the carcass, abdominal fat, breast fillet, breast tender, and total breast meat.
However, increasing dietary AME to 3,265 and 3,310 kcal ME/kg decreased
(P≤0.05) fillet yield and total breast meat yield compared with birds that were
provided diets formulated to contain 3,220 kcal ME/kg. AME consumption/
BW gain decreased (P≤0.04) linearly, but AME consumption/total breast meat
was not affected. In conclusion, increasing AME may improve feed conversion,
but profitability must be evaluated first and considered in practice.

Key Words: Broiler, Dietary energy, Nutrient density

    148    Determination of the metabolisable energy of sweet potato tuber
meal and its utilization by growing pullets.  O. Ladokun*1, F. Aderemi2, and
O. Tewe1, 1University of Ibadan, Ibadan, Oyo State, Nigeria, 2Bowen Univer-
sity, Iwo, Osun State, Nigeria, 3University of Ibadan, Ibadan, Oyo State, Nige-
ria.

A preliminary 10-day study was conducted with thirty pullet chicks to deter-
mine the metabolisable energy (ME) of sweet potato tuber meal (SPM). The
result revealed that SPM has an ME of 3.50kcal/g. Ninety, Yaffa growing pul-
lets were used in the 70 day experiment to determine the utilization of SPM as
a replacement for maize in growers diet. The SPM was incorporated at levels of
0,50 and 100% to replace maize. The dietary treatments significantly (P<0.05)
reduced the feed intake. Birds on the diet with the partial replacement of maize
had the highest body weight gain. Birds on the complete replacement of maize
diet recorded the least weight gain. Dry matter, crude protein, crude fibre and
ether extract digestibility of the growers were all significantly (P<0.05) affected
by the dietary treatments. Cost analysis revealed that SPM was a valuable in-
gredient in the diet of growing pullets with an economic advantage, as growers
on these diets were the cheapest at the end of the feeding trial. Sexual maturity
was however delayed by two weeks in growers fed the sweet potato based diets.
Mortality on the completely replaced maize diet was highest.

Key Words: Sweet potato tuber meal, Growing pullets, Metabolisable energy

    149    Phosphorus availability of distiller’s dried grains with solubles:
Variation in color.  J. L. Kalbfleisch* and K. D. Roberson, Michigan State
University, East Lansing.

A slope-ratio assay was used to estimate the P availability of two samples of
distiller’s dried grains with solubles (DDGS) that differed in color (brown vs.
light golden); both samples were from a commercial ethanol plant. Experiment
1 (EXP 1) evaluated the P availability of brown DDGS and Experiment 2 (EXP
2) evaluated light golden DDGS. In each EXP, dicalcium phosphate dibasic
dihydrate (DP) was used as the standard. Diets were formulated on a total P
(TP) basis and calcium was kept constant at 1.2%. In each study, 340 day-old
male turkey poults were randomly sorted into 42 battery pens (~8 poults/pen)
and fed a marginal P starter diet for 5 days (0.5% non-phytate P), respectively.
On day 6, poults were sorted, so that average pen starting weight was similar,
and fed 1 of 7 dietary treatments (TRT) from 6 to 14 days of age. Growth per-
formance, tibia ash, and rickets incidence and severity were measured. EXP 1
dietary treatments were: 1) Corn-soybean meal basal (0.58% TP), 2) Basal +
0.05% P from DP, 3) Basal + 0.10% P from DP, 4) Basal + 0.15% P from DP, 5)
Basal + 13% DDGS (0.63% TP), 6) Basal + 26% DDGS (0.68% TP), and 7)
Basal + 40% DDGS (0.73% TP). DDGS diets had greater percent tibia ash
compared to the DP diets (P<0.0001). Based on supplemental P intake, regres-
sion analysis showed P availability from brown DDGS was greater than DP.
EXP 2 dietary treatments were: 1) Corn-soybean meal basal (0.58% TP), 2)
Basal + 0.04% P from DP, 3) Basal + 0.08% P from DP, 4) Basal + 0.12% P
from DP, 5) Basal + 10% DDGS (0.62% TP), 6) Basal + 20% DDGS (0.66%
TP), and 7) Basal + 30% DDGS (0.70% TP). TRT 3 and 4 had greater feed
intake and gain compared to TRT 6 and 7 (P<0.01). However, percent tibia ash
was greater for TRT 7 than TRT 4 (P<0.0001). P availability of golden DDGS,
estimated by the slope-ratio assay, was 90%. Reduction of rickets incidence
and severity was similar between P sources in both trials.

Key Words: DDGS, P availability, Turkeys

    150    Nutritional characteristics of corn distillers dried grain with
solubles produced by different processing techniques.  C. Martinez*, C. M.
Parsons, and V. Singh, University of Illinois, Urbana.

In this study, several new processing technologies were evaluated to produce
corn distillers dried grain with solubles (DDGS) with increased nutritional value
for poultry. Corn was processed under laboratory conditions to produce ethanol
and DDGS using the conventional dry grind method and compared with two

Nutrition: Energy and Feed Ingredients
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modified dry grind methods in which corn was fractioned to remove the germ
and pericarp fiber prior to fermentation. One of the modified processes, called
the quick germ quick fiber process (QGQF), recovers germ and pericarp fiber
by soaking corn in water for a short period (6 to 12 h) of time, with the inclu-
sion of alpha-amylase, followed by milling. The other modified dry grind pro-
cess was a dry milling (DM) process (no soaking of corn) to recover germ and
pericarp fiber. In another process, a commercial DDGS sample was subjected
to sieving to remove fiber and increase protein content. The QGQF and DM
processes increased the protein in DDGS and reduced the fat and total dietary
fiber. The DM process, however, reduced the total lysine level and the lysine as
% of the protein. Total P was increased markedly by the QGQF process, but was
reduced greatly by the DM process. The TMEn of the DDGS was increased by
the DM process but was not affected by the QGQF process. The digestibility of
amino acids was generally similar for the conventional dry grind, the DM pro-
cess and QGQF process. Sieving the commercial DDGS increased the protein,
amino acids, fat and TMEn and decreased the total dietary fiber content from
34.5 to 19.7% on a DM basis. In contrast, sieving had no significant effect on
amino acid digestibility coefficients in DDGS although the concentration of
digestible amino acids was increased (due to the increased protein and amino
acid content). The results of this study indicated that nutrient composition can
be affected and modified dramatically depending on the technology implemented
to produce DDGS.

Key Words: Distillers dry grains with solubles, New technologies

    151    The effect of oligosaccharides on growth performance, nutrient
utilization, and cecal microbes in young chicks.  P. Biggs* and C. Parsons,
University of Illinois, Urbana.

Two experiments were conducted with New Hampshire X Columbian chicks
fed a corn-soybean meal diet to examine the effects of inulin, oligofructose
(OF), mannanoligosaccharide (MOS), short-chain fructooligosaccharide
(SCFOS), and transgalactooligosaccharide (TOS) on growth performance, MEn,
digestibility of amino acids (AA), and cecal microbial populations. The first
experiment tested the oligosaccharides (OS) at 8 g/kg, and the second experi-
ment evaluated each OS at 4 g/kg. Each diet was fed to chicks from 0 to 21 d of
age, and body weight and feed intakes were measured at d 7 and 21. Excreta
were collected at 3-4, 7, 14, and 21 d of age, and nutrient digestibility was
determined using acid insoluble ash as a marker. Neither level of OS had a
significant effect on weight gain, feed intake, and gain/feed ratio in the experi-
ments. The MEn and AA digestibility increased with increasing age in both
experiments. In the first experiment where the OS were fed at 8 g/kg, MOS and
TOS had a negative effect (P<0.05) on MEn at most ages. In addition, most of
the OS significantly reduced (P<0.05) digestibility of AA at various ages. In
contrast, when the OS were fed at 4 g/kg in the second experiment, they had no
negative effect on MEn values, and these values were often increased (P<0.05)
by MOS and TOS. The effects of OS (4 g/kg) on AA digestibility in the second
experiment were generally small and inconsistent except for MOS, which showed
a consistent improvement (P<0.05) in AA digestibility at 7, 14, and 21 d. Diets
containing 4 g/kg of an OS had no effect on cecal bifidobacteria, lactobacillus,
clostridia perfringens, or escherichia coli populations in 21-d old chicks. These
results indicate that low levels of indigestible, prebiotic OS (4 g/kg) can be fed
with no deleterious effects on MEn and AA digestibility. Feeding higher levels
of an OS (8 g/kg), however, may depress MEn and AA digestibility.

Key Words: Oligosaccharide, Prebiotic, Aino acid digestibility

    152    Microbial community analysis of the turkey duodenum by poly-
merase chain reaction and denaturing gradient gel electrophoresis.  K.
Huffman*, Z. Yu, M. Morrison, and M. S. Lilburn, The MAPLE Research Ini-
tiative, The Ohio State University, Columbus.

Microbes play an important role in the gastrointestinal tracts of animals and
contribute to digestive processes and overall health of the animal. The duodenal
microbial communities of turkeys at the age of 4 and 14 weeks fed two different
diets (corn-soy vs. corn-soy-fishmeal) were analyzed by molecular-based tech-
niques. Community DNA was extracted from samples of digesta collected from
the duodenum. The V3 hypervariable region of the 16s rRNA (rrs) gene was
amplified by polymerase chain reaction (PCR), and the resultant amplicons

were resolved by denaturing gradient gel electrophoresis (DGGE) to profile the
microbial communities in these samples. Distinct DGGE bands were excised,
re-amplified and sequenced. Comparisons with BLAST to database sequences
identified the bacteria represented by these bands. Analysis of the DGGE pro-
files did not show any significant differences between the two diets. However,
considerable community successions were evident between the younger and
the older birds. Most of the rrs sequences retrieved from the DGGE bands
matched that of Lactobacillus spp., with an identity ranging from 95% to 100%.
The Lactobacillus spp. identified includes L. aviarius, L. salivarius, L. acido-
philus, L. vaginalis, L. colehominis, and L. rhamnosus. Lactobacillus acido-
philus appeared more frequently in the older birds than in the younger birds.

Key Words: Denaturing gradient gel electrophoresis, Turkey

    153    Effects of fat and inclusion of fiber on nutrient utilization and
digestive traits of broilers.  J. M. González-Alvarado, A. González-Serrano,
E. Jiménez-Moreno, R. Lázaro*, and G. G. Mateos, Universidad Politécnica de
Madrid, Madrid, Spain.

We studied the influence of type of fat [vegetable oil (VO) or yellow grease
(YG)] and source of fiber [none, oat hulls (OH) and sugar beet pulp (SBP)] on
digestive traits and apparent nutrient digestibility (TTAD) of broilers at 5 d of
age. Each treatment was replicated six times (a cage with 18 birds). The control
diets were formulated to contain 1.5% of crude fiber (CF) and were based on
rice (58%), soybean protein concentrate (22%), fish meal (7%), fat (5%), and
an inert material (3%). The experimental diets included 3% of the correspond-
ing fiber source at expenses of the inert material. At 5 d of age TTAD of dry
matter (DM), ether extract (EE), and AME of the diets were measured using
acid insoluble ash (2% celite) as indigestible marker. Neither digestive organ
size nor digesta pH were affected by type of fat. The inclusion of OH increased
the relative weight of the gizzard (4.17 vs 3.21%; P < 0.001) but not of the
proventriculus. However, SBP inclusion increased the weight of both organs (P
< 0.001). Digesta content of the gizzard was increased by both OH and SBP (P
< 0.001). Gizzard pH decreased when fiber was included in the diet (2.90 vs
3.59; P < 0.001) but proventriculus pH was not affected. TTAD and AME were
higher for VO than for YG diets (P < 0.001). The inclusion of fiber increased
digestibility of DM (78.6 vs 75.8%; P < 0.001) and AME of the diets (3385 vs
3255 kcal/kg; P < 0.001). An interaction type of fat x fiber inclusion was ob-
served; EE digestibility was higher for the high- than for the low-CF diets (89.6
vs 86.0%; P < 0.001) but the beneficial effects of CF were more pronounced for
the YG than for the VO diets (87.0 vs 82.1%, and 92.2 vs 89.9%, respectively;
P < 0.05). The data indicates that chicks have a minimum requirement for CF
and that 1.5% CF in the diet is not sufficient for the first week of life. Therefore,
the use of very low level of CF might not to be a sound nutritional strategy in
prestarter feeds for broilers.

Key Words: Crude fiber, Fat digestibility, Broilers

    154    Influence of type of cereal, heat processing of the cereal, and in-
clusion of fiber in the diet on digestibility of nutrients in broilers.  E. Jiménez-
Moreno, J. M. González-Alvarado, R. Lázaro, and G. G. Mateos*, Universidad
Politécnica de Madrid, Madrid, Spain.

We studied the effects of type of cereal, heat processing (HP) of the cereal, and
inclusion of fiber in the diet on pH of digestive organs at 7, 15, and 22 d of age,
and the apparent fecal digestibility of nutrients (TTAD) and AMEn of the diets
at 18 d of age in broilers. The experimental design was completely randomized
with twelve treatments arranged factorially [two cereals; corn and rice, two HP;
raw and cooked at 90 ºC during 50 min, and three fiber sources; none, 3% oat
hulls (OH), and 3% soybean hulls (SH)]. Each treatment was replicated three
times (a cage with 16 chicks). The control diets were formulated to be low in
crude fiber (1.5% for the rice- and 2.4% for the corn-based diet) and were based
on soy protein concentrate, soy oil, and 60% of either corn or rice. The TTAD
was determined using insoluble acid ash as an indigestible marker (1% celite).
The inclusion of hulls reduced gizzard pH (3.12 vs 3.39; P < 0.01). The TTAD
of nutrients was higher for the rice- than for the corn-based diets (P < 0.05). HP
did not affect TTAD of any nutrient except ether extract (87.6 vs 86.5%; P <
0.01). The inclusion of fiber improved TTAD of nutrients but the beneficial
effects were more evident for OH than for SH. The AMEn of the diets was
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higher for rice- than for corn-based diets (3144 vs 3001 kcal/kg; P < 0.001) and
increased with both HP of the cereal (3084 vs 3060; P < 0.01) and fiber addi-
tion (3017 vs 3134 vs 3065 kcal/kg for none, 3% OH, and 3% SH, respectively;
P < 0.001). An interaction cereal*HP was observed; HP improved TTAD of
nutrients in the corn- but not in the rice-based diets. Also, the inclusion of 3%
hulls had greater effect in the rice- than in the corn-based diets. We concluded
that rice is a cereal of choice in prestarter feeds for broilers and that the inclu-
sion of fiber to low CF diets improved the TTAD of nutrients and AMEn of the
diet. Therefore, broiler chicks might have a minimum requirement of fiber in
the diet.

Key Words: Crude fiber, Nutrient digestibility, Broilers

    155    Field observation: Trypsin inhibitors in soybean meal are corre-
lated with outbreaks of feed passage in broilers.  N. Ruiz*1 and F. de
Belalcázar2, 1ContiGroup Companies, Inc., New York, New York, 2Nutrianálisis,
Bogotá, Colombia, South America.

Feed passage (FP; “tránsito rápido” in Spanish) is defined for the purpose of
this presentation as the condition observed in commercial flocks of broiler chick-
ens in which droppings lose their normal shape, do not display the characteris-
tic uric acid cover, contain undigested feed visible to the naked eye, have a
yellowish-orange color, and frequently are watery, containing intestinal tissue.
As a consequence of a FP outbreak the litter becomes wet and slippery. Birds
lack uniformity, pigmentation is poor, and although mortality is not increased,
and birds do not look sick, feed conversion ratio and body weights are consid-
erably affected with the subsequent economic loss. In at least seven outbreaks
occurring between 1998 and 2004 in four countries in north of South America
the soybean meal used during those episodes were analyzed for antinutritional
factors including lectins, glycinin, β-conglycinin, oligosaccharides, mycotox-
ins, biogenic amines, urease activity, and trypsin inhibitors (TI). TI [ISO method
14902:2001 (E)] values near 4 (and above) mg TI/g of SBM were consistently
present in lots of SBM in use when FP occurred. SBMs with TI values in the
range of less than 2 and 3 mg TI/g were associated with no FP in the field.
Urease activity values below 0.10 pH units are necessary to be in the range of 2-
3 mg TI/g of SBM.

Key Words: Trypsin inhibitors, Soybean meal, Feed passage

    156    A comparison of TAAD for soybean meal and meat meal samples
determined in two laboratories using the adult rooster assay and estimated
using the IDEA in-vitro technique.  L. Campbell*1, C. Parsons2, S. Peak3, A.
Golian1, C. Schasteen3, and M. Nyachoti1, 1The University of Manitoba,
Winnipeg, MB, Canada, 2The University of Illinois, Urbana, 3Novus Interna-
tional Inc., St. Charles, Missouri.

Three samples of soybean meal (SBM) and three samples of meat meal (MM)
were distributed in duplicate to two different laboratories, University of Manitoba
(UM) and University of Illinois (UI). True amino acid digestibilities (TAAD)
were determined in each of the laboratories using the precision-fed adult rooster
assay and estimated by Novus International using the Immobilized Digestive
Enzyme Assay (IDEA) in-vitro technique. Amino acid analyses of feed and
excreta samples were determined in the same laboratory. TAAD values for indi-
vidual amino acids in SBM samples were similar except for aspartic acid while
significant (P<0.05) differences were noted for several amino acids among the
three MM samples. TAAD values for UM and UI were similar among SBM
samples except for significant (P<.05) differences in cystine (78 vs 86), argin-
ine (94 vs 90) and threonine (85 vs 89). In MM samples, similar TAAD values
were noted for methionine, cystine, lysine, arginine, tryptophan and histidine
while significant (P<0.05) differences were evident for all other amino acids
with UM values generally higher (1.8 - 5.8 percentage units) than UI values.
For both SBM and MM samples, generally, there was good agreement between
the in-vitro IDEA predicted TAAD values and the in-vivo UM / UI determina-
tions. However, relatively high variability was noted for some amino acids (cys-
tine, tryptophan, aspartic acid, tyrosine and proline) and with the data for these
amino acids removed the overall deviation between IDEA and UM / UI TAAD
values was ± 1.55 percentage units (n = 48). The data indicate good agreement
between laboratories for in-vivo determination of TAAD and demonstrate reli-
able prediction of these values using the IDEA in-vitro technique.

Key Words: Poultry, TAAD/IDEA, Soybean meal / meat meal

    157    Performance of broilers fed diets formulated in a corn-soybean
meal all vegetable basis added with carbohydrases or having animal by-
products, with or without antibiotic growth promoter.  R. Ott, S. Vieira*,
and O. Conde, Universidade Federal do Rio Grande do Sul, Porto Alegre, RS,
Brazil.

Soybean meal has practically no starch. Instead, it is rich in low digestible car-
bohydrates such as pectins, hemicelluloses and oligosaccharides. Broilers raised
on all vegetable feeds, as required by the European Community and Saudi Arabia,
are generally fed increased amounts of soybean meal when compared to those
on diets having animal by-products. A study was conducted with broilers fed
regular diets containing 10% poultry by-product meal (Regular) or corn-soy-
bean meal all vegetable diets (All-Veg). Both diets were formulated with or
without antibiotic growth promotant (BMD, 33 ppm). The All-Veg antibiotic
free diets were supplemented with enzymes targeting the carbohydrate fraction
of soybean meal. Pectinase, xylanase and alpha galactosidase were added to the
feeds in the amount of 100 g/Ton. Enzymes were included over the top of the
feeds individually, on a two by two basis, or the three altogether. One-d-old
Ross X Ross 308 broiler chicks were placed in 2.3 X 1.75 m floor pens, with 7
replicates of 40 broilers per feed treatment. In parallel, diet digestibility was
evaluated with Cobb X Cobb 500 28-d-old broilers, individually housed in cages
to 35 days of age, and fed the same treatments with 6 replicates each. Broilers
fed antibiotic growth promoter had an improvement in live performance when
compared to those fed antibiotic free diets, which was not extended to the yield
of carcass and breast fillets. This effect was similarly observed with the Regular
and the All-Veg diets. Enzyme supplementation did not ameliorate any response
of broilers fed the All-Veg diets. Digestibility of diets having poultry by-prod-
uct was higher than the All-Veg ones, but it was not affected by antibiotic growth
promoter inclusion. Enzyme supplementation did not improve feed digestibil-
ity, in fact the supplementation of the three enzymes altogether led to an im-
paired response. Enzymes added to the feeds failed to demonstrate improve-
ments when fed to broilers at the concentrations present in this study.

Key Words: All-veg diet, Enzymes, Soybean meal carbohydrases

    158    Organic and inorganic acids added to feed and water affect live
performance and water intake of broilers fed without antibiotic growth
promoters or anticoccidials.  S. Vieira*, E. Viola, O. Conde, and J. Berres,
Universidade Federal do Rio Grande do Sul, Porto Alegre, RS, Brazil.

Organic acids have been utilized as antimicrobials in stored grains and feeds
for several species of animals and have been proposed as alternative to growth
promoter antibiotics in broiler feeds. Theoretically, organic acid blends have
advantages over single supplementations. Blends provide combinations of pKa´s
but also a larger range of minimum inhibitory concentrations against microor-
ganisms. In this study, 1,980 Ross X Ross 308 broiler chicks were placed in 48
floor pens using second crop pine shavings litter. All birds in the study were fed
corn-soybean meal all vegetable diets without antibiotic growth promoters or
anticoccidials. Birds were allocated to 6 different treatments: 1- Control feed
without organic acids; 2- Inclusion of lactic, formic, acetic and orthophospho-
ric acids in feed; 3- Inclusion of lactic, formic and acetic acid in feed; 4- Inclu-
sion of lactic, formic and orthophosphoric acid in feed; 5- Inclusion of formic
acid in feed; and 6- as Control but having lactic, acetic and orthophosphoric
acid in water. Feeds were formulated considering energy and phosphorus from
organic and orthophosphoric acids. Acids were added to pre-starters, starters,
growers and finishers in the amount of 8, 4.5, 2.5 and 2.5 kg per Ton in treat-
ments 2, 3, and 4, whereas treatment 5 were added with 2.5, 2.5, 2.0, and 2.0 kg
per Ton. Water of birds from treatment 6 was added with 3, 2, 1, and 1 kg per
1,000 L of water in the same feeding phases of the other treatments. Birds of
treatments 4 and 5 responded with higher body weight gain to the end of the
study but slightly reduced water intake in comparison to the other feeding treat-
ments. Acids added to water led to reduced body weight gain and water intake.
No apparent effects were observed for feed conversion or mortality. Organic
acids led to increased intestinal weight at 7 days of age, but not at 20 days.
Results obtained indicate benefits of the inclusion of blends having lactic, for-
mic and orthophosphoric acids but also of the single inclusion of formic acid in
broiler feeds.

Key Words: Broiler, Organic acids, Water intake
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    159    Analysis of mucosa-associated and luminal bacteria in chicken
intestine following feeding dietary additives.  Z. Uni*, A. Smirnov, and R.
Perez, Hebrew University, Rehovot, Israel.

A diverse bacterial community exist throughout the chicken small intestine and
have an important metabolic and protective function in the gastrointestinal tract.
Most of the knowledge about bacterial diversity in the chicken intestine has
been obtained by analysis of the luminal content, either by culture methods or
by ribosomal DNA and PCR based molecular techniques. However, the mu-
cosa-associated bacteria (MAB) was not considered although its presence and
composition might be critical in determining epithelial health through their
ability to exclude pathogens.

In this study, a PCR-based method was used for quantifying the selective bacte-
rial species in MAB fraction and in the luminal content. For the experiment
Cobb hatchlings were fed commercial diet containing either probiotic (Pro)
supplement (PrimaLac 2 g/kg) or antibiotic growth promoter (AGP)
(Virginiamycin, 2 mg/kg). Control group was fed diet with no additives. Je-
junum was taken at 7 and 28 days and the intestinal content was collected for
analysis of luminal bacteria. MAB was removed from the everted intestine by
incubation in citrate buffer containing 0.5 mM DTT. Bacterial DNA was iso-
lated and relative amounts of the bacteria species was analyzed in luminal and
MAB samples by PCR amplification of the 16S ribosomal DNA targets. Uni-
versal primers were used to determine total bacterial DNA and specific primers
were directed to the Lactobacillus and Bifidobacterium species. Results showed
that feeding dietary probiotic led to 32% increase in relative amount of mu-
cosa-associated Lactobacillus at day 7 in comparison to the control group
(P<0.05). Mucosa-associated Bifidobacterium was undetectable at day 7,
whereas at day 28 only Pro and control groups showed Bifidobacterium pres-
ence. The relative amount of the Lactobacillus species in luminal content was
unaffected by the treatments while Bifidobacterium was detected only in lumi-
nal content of Pro and Control groups.

The later demonstrated the importance of analysis both luminal and mucosa-
associated bacteria.

Key Words: Intestine, Bacteria, Feed additives

    160    Maternal dietary fatty acids alter the retention of long chain n-3
fatty acids in the cardiac and hepatic tssue of growing chickens.  G. Cherian*
and M. P. Goeger, Oregon State University, Corvallis.

The effect that egg yolk or maternal n-6 and n-3 fatty acids have on cardiac and
hepatic tissue long chain (>20C) n-6 and n-3 polyunsaturated fatty acids (PUFA)
of chicks during growth was investigated. Long chain PUFA of n-6 and n-3
series are the precursors of eicosanoids that are lipid mediators of inflamma-
tion. Eicosanoids derived from n-3 PUFA are less proinflammatory than those
derived from n-6 PUFA. Fertile eggs with diverse n-6 and n-3 PUFA were ob-
tained by feeding New Hampshire hens a corn-soybean meal-based diet con-
taining 3.0% sunflower oil (Low n-3), 1.5% sunflower oil and 1.5% fish oil
(Medium n-3), or 3.0% fish oil (High n-3). The hatched chicks were fed a com-
mercial diet containing 3.4% alpha- linolenic acid (LNA 18:3 n-3), but was
devoid of long chain n-6 or n-3 PUFA. The fatty acid composition of cardiac
and hepatic tissues at days 7, 14 and 21 of chick growth were determined. At
days 7, 14 and 21 the cardiac and hepatic tissue of chicks hatched from hens
fed High n-3 diet retained higher levels of docosahexaenoic acid (DHA, 22:6 n-
3) and eicosapentaenoic acid (EPA, 20:5 n-3) than Low n-3 diets (P<0.05).
With time, the levels of EPA and DHA declined significantly in all treatments
and, after day 14, dietary LNA did not sustain the content of long chain n-3
PUFA in chick heart and liver (P<0.05). No difference due to maternal diet on
cardiac and hepatic arachidonic acid (20:4n-6) was observed after day 7 of
growth (P>0.05). No effect of maternal diet on chick cardiac tissue saturated or
monounsaturated fatty acids was observed (P>0.05). However, monounsaturated
fatty acids were higher at day 7 in chicks from hens fed High n-3 diets. The
alteration in n-3 PUFA in cardiac and hepatic tissue may affect the synthesis of
eicosanoids derived from n-3 PUFA and may lead to increased health to chick-
ens.

Key Words: n-3 Polyunsaturated fatty acid, Chicken, Heart

    161    Ionophore toxicosis in White Leghorn pullets.  R. Porter*1,2, D.
Zoromski1, and J. Brown3, 1Wisconsin Veterinary Diagnostic Laboratory, Madi-
son, Wisconsin, 2University of Wisconsin School of Veterinary Medicine, De-
partment of Pathobiological Sciences, Madison, 3Centurion Poultry, Inc., Lex-
ington, Georgia.

A flock of 213,000 white leghorn pullets were raised in three-tier, drop-through
cages with nipple drinkers. Livability was normal until the birds were diag-
nosed with coccidiosis at four weeks of age. At five weeks, shortly after deliv-
ery of feed containing an ionophore, many of the birds were depressed, laterally
recumbent and unable to walk when manually positioned upright. Many of the
affected pullets were thought to be dead, lying motionless in the cage and flat-
tened laterally by the weight of other cagemates, but when examined were actu-
ally alive. Recumbent pullets, when removed from cages and separated from
other birds, were often alert and walking in several hours or less. At this time a
preliminary diagnosis of ionophore toxicosis was made and 20 tons of replace-
ment feed were delivered to the farm, but mortality continued for four days.
Necropsy of affected birds revealed bruising on the ventral aspect of the wings
and mild subcutaneous edema over the thigh and tibiotarsus. There was multi-
focal intramuscular hemorrhage of varying degrees in the caudal aspect of the
thigh, digital flexor muscles of the tibiotarsus, and lumbosacral muscle (gluteal
muscles). Histologic examination of affected muscles revealed attenuation, hy-
alinization and myocytolysis of muscle fibers with loss of cross-striations, varying
infiltrates of mononuclear cells, mostly macrophages, and proliferation of satel-
lite and fibroblast nuclei. Total mortality directly resulting from ionophore toxi-
cosis was 3.9% and an additional 2.2% of the flock was culled over the next
thirteen weeks for lack of uniformity and poor growth. A pre-mix error resulted

in pullets consuming ionophore at five times the recommended concentration
of 110 grams/ton. When replacement feed was delivered to the farm, the new
feed was not mixed with the remaining 10,000 pounds of toxic feed, and pullets
continued to consume toxic levels of ionophore for four days.

Key Words: Ionophore, Toxicosis, Pullets

    162    Myopathy in turkeys: Are the mechanisms similar to those in broil-
ers and pigs? Effects of halothane.  M. Mitchell*1, L. Gatcliffe2, and D.
Sandercock1, 1Roslin Institute, Roslin, Midlothian, United Kingdom, 2BUT,
Broughton, Chester, United Kingdom.

Previous studies in this laboratory described the induction of myopathy in rap-
idly growing modern broiler chickens by exposure to halothane anaesthesia. It
was proposed that the mechanism of this pathology might involve elevation of
intracellular calcium through activation of the intracellular sarcoplasmic reticu-
lum (SR) calcium channel or ryanodine receptor (Ryr). Further studies demon-
strated that acute heat stress induced myopathy in broiler chickens was amelio-
rated by treatment with the specific Ryr antagonist dantrolene sodium. These
findings further implicated the SR calcium channel in the etiology in spontane-
ous and stress-induced myopathy in broiler birds. A defective halothane sensi-
tive Ryr in pigs and humans is responsible for malignant hyperthermia syn-
drome and porcine stress syndrome. Other workers have attempted to establish
a link between halothane sensitivity, myopathy and meat quality problems (e. g.
a PSE like condition) in both broilers and turkeys but the findings remain equivo-
cal. The present study therefore examined the effects of halothane upon muscle

Pathology: Pathology I
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membrane integrity (plasma creatine kinase or CK activity) in a commercial
turkey line and related these measures to other physiological responses to the
anaesthesia. Groups of 8 turkeys (17kg body weight) were allocated to control,
halothane anaesthesia or anaesthesia plus dantrolene treatments. Anaesthesia
was of 15 minutes duration. Blood samples and body temperatures were ob-
tained immediately before and after anaesthesia and after 4 hours recovery.
Samples were analysed for pH, pCO2, sodium, potassium and CK. There was
no evidence of malignant hyperthermia or acid base disturbance in these birds
or of a halothane-induced myopathy. Plasma potassium was elevated by anaes-
thesia an effect apparently reversed by dantrolene. The findings differ markedly
from those in broilers and do not support the hypothesis that the similarities in
muscle pathology and meat quality problems in pigs, broilers and turkeys are
attributable to the same mechanisms.

Key Words: Turkeys, Myopathy, Halothane

    163    Bacteriology of ascites in broilers.  Y. Vizzier Thaxton*, M. Putsakum,
and S. Anderson, Mississippi State University, Mississippi State.

Previous work in our laboratory demonstrated the ability of E. faecalis to pro-
duce pulmonary hypertension syndrome in broilers. No work was done to deter-
mine whether or not the organism was present in ascitic fluid subsequent to the
disease. Other researchers have produced ascitic fluid in birds with a variety of
methods of infectivity as well as bacterial toxin. However, none of these exam-
ined the fluid itself. As a result, we decided to determine whether or not ascitic
fluid contained bacterial cells. Using broilers with naturally occurring ascites,
samples of the fluid were aseptically removed from the pericardial sac. Smears
were made and stained with Gram stain and Wright’s stain. Additionally, the
fluid was plated on tryptic soy agar plates and incubated for 48 hours at 37C.
Representative colonies were picked from the plates for identification. Bacteria
were present in the fluid as were blood cells. The majority of the birds had fluid
containing members of the facultatively anaerobic genus Staphylococcus.

Key Words: Ascites, Bacteria, Ascitic fluid

    164    Dynamics of duodenal and ileal microbial ecology in chickens vac-
cinated and challenged with mixed Eimeria spp. .  E. O. Oviedo-Rondón1,2,
M. E. Hume*3, and S. Clemente-Hernández1,4, 1Stephen F. Austin State Univer-
sity, Nacogdoches, Texas, 2North Carolina State University, Raleigh, 3USDA,
ARS, Southern Plains Agricultural Research Center, College Station, Texas,
4Universidad Autónoma de Chihuahua, Chihuahua, Chihuahua, México.

Intestinal microflora ecology plays an important role in responses against coc-
cidia infection. This research determined the dynamics of duodenal (D) and
ileal (I) microbial communities (MC) of broilers vaccinated with viable attenu-
ated oocysts (Advent®), challenged with field mixed Eimeria spp., and fed diets
supplemented with specific essential oil (EO) blends (Crina POULTRY® (CP)
or Crina ALTERNATE®(CA)). Five treatments were compared: Two controls,
Uninfected-Unmedicated (UU), Unmedicated-Infected (UI), and three vacci-
nated treatments. Cocci-vaccinated treatments included one group without feed
additives (no-FA), and two with either of the EO blends at 100 ppm. Cobb-500
male chickens were raised up to 13 d of age on used litter top-dressed and latter
moved to battery cages. Challenge with E. acervulina, E. maxima, and E. tenella
was done when broilers were 19 d old. Digesta samples were taken from 12
birds per treatment just before and 7 d after the challenge, pooled in 6 samples,
and frozen. DNA was isolated, and denaturing gradient gel electrophoresis was
used to examine PCR-amplified fragments of a 16S ribosomal DNA variable
region from bacteria. Data is presented as % similarity coefficients (SC). Den-
drograms of amplicon patterns indicated that vaccination with attenuated oo-
cysts of Eimeria spp. had a small effect on MC in the D and I compared with
UU (86.5% - 94.5% SC, respectively). EO blends CP and CA do affect (65.3 to
86.9% SC) MC of vaccinated birds in both gut sections. Both EO had similar
effects in the I (93.3% SC), but were different in the D (65.3%). Coccidia chal-
lenge changed MC in D (36.7%), and I (55.4%). After the challenge, cocci-
vaccinated broilers fed CP had similar D- MC (89.8%) to chickens fed no-FA
diets, and all vaccinated treatments had similar MC to UU (80.9%), but differ-
ent from UI (48.4%). Treatments fed EO had I- MC similar (89.8-83.2%) to
UU, but different (66.5%) from the vaccinated no-FA and UI groups. We con-
cluded that cocci-vaccination causes small changes in D and I MC. EO supple-

mentation to cocci-vaccinated birds modulates MC avoiding drastic shifts after
a mixed challenge.

Key Words: Coccidia vaccine, Microbial ecology, DGGE

    165    Prophylactic effects of orally administered CpG-ODNs during clini-
cal challenge with Eimeria acervulina and E. tenella.  K. Ameiss*1, J. El-
Attrache1, H. Danforth2, A. McElroy3, and D. Caldwell1, 1Texas A&M Univer-
sity, College Station, 2USDA/ARS, Beltsville, Maryland, 3Virginia Polytechnic
Institute and State University, Blacksburg.

Recent studies in chickens using synthetic oligodeoxynucleotides containing
CpG-motifs(CpG-ODNs) have demonstrated that CpG-ODNs can improve the
immune response to protein antigens and reduce pathogenicity of bacterial patho-
gens and protozoan parasites. The goal of this study was to determine whether a
single oral administration of CpG-ODNs could provide protection from a clini-
cal challenge dose of either Eimeria acervulina or E. tenella. In the first model,
co-administration, chicks were given 50 µg of CpG-ODN or a control non-CpG
ODN simultaneously with a clinical challenge dose of 1.25 X 105 oocysts of E.
acervulina or 1.0 X 105 oocysts of E. tenella. In the second model, pre-admin-
istration, chicks were administered 50 µg of CpG-ODN or the control non-
CpG-ODN one day before clinical challenge with 1.25 X 105 oocysts of E.
acervulina or 1.0 X 105 oocysts of E. tenella. Body weights were taken for each
bird on days 15 and 21 post-hatch. Individual weight gains were calculated and
lesions were scored on day 25. Mean weight gain and lesion scores among the
challenged groups in the co-administration model for both E. acervulina and E.
tenella revealed no differences among the challenged groups. Mean weight gain
in the pre-administration model for both species also revealed no differences
among challenged groups. No differences in mean lesion score were observed
among the E. acervulina challenged birds either. However, over two replicates,
significantly lower (P<0.001) mean lesion scores were observed in E. tenella
challenged birds pre-administered CpG-ODNs (1.5 ± 0.2 and 1.1 ± 0.2) as com-
pared to those pre-administered non-CpG-ODNs (2.3 ± 0.2 and 1.9 ± 0.2) or
those given the challenge only (2.1 ± 0.2 and 2.3 ± 0.2). These findings indicate
that a single oral administration of CpG-ODNs given one day before clinical
challenge can decrease lesions associated with E. tenella.

Key Words: Eimeria, CpG-ODNs, Oral

    166    Effects of F-strain Mycoplasma gallisepticum inoculation at twelve
or twenty two weeks of age and diet supplementation on blood character-
istics of commercial layers.  S. Park1, E. Peebles*1, S. Branton2, M. Kidd1, S.
Whitmarsh1, and P. Gerard1, 1Mississippi State University, Mississippi State,
2USDA-ARS, Poultry Research Unit, Mississippi State, Mississippi.

The effects of 12 or 22 wk F-strain Mycoplasma gallisepticum (FMG) inocula-
tions and various dietary supplementation regimens on blood characteristics in
Hy-Line W36 hens between 24 and 58 wk were investigated. At 12 and 22 wk
of age, 120 sham- (control) and 120 FMG- (treated) inoculated birds were ran-
domly assigned to individual cages in one of two enclosed and isolated ends of
a caged layer facility according to inoculation treatment. One of four isocaloric
diets was randomly provided to birds in each end at 20 wk of age. Diets in-
cluded: 1) normal basal diet (NB); 2) NB with 1.25 % additional poultry fat
(PF); 3) NB with 2.00 % additional PF; and 4) NB with 2.00 % additional PF
and supplemental phytase (600 FTU/kg) and 25-hydroxyvitamin D3 (0.025 %).
Inoculation type, inoculation time, and diet treatment combinations were thrice
replicated, with ten hens in each replicate group. Parameters investigated were
plasma total protein, serum cholesterol, serum triglycerides (TRIG), serum cal-
cium (CA), and hematocrit. Only age effects were noted for serum cholesterol
and hematocrit. Plasma total protein was higher in FMG-inoculated birds com-
pared to sham-inoculated controls. In FMG-treated birds, TRIG was lower at 44
wk of age in birds fed the 2.00 % PF, phytase, and vitamin D3 combination diet
compared to birds fed one of the other 3 diets. Furthermore, the 1.25 % PF diet
had variable influences on CA in sham-inoculated control birds, whereas diet
had no influence on CA in FMG-inoculated birds. Added dietary phytase and
vitamin D3 may suppress TRIG levels in layers inoculated with FMG at 12 or 22
wk of age.

Key Words: Blood, Layers, Mycoplasma gallisepticum
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    167    Effects of F-strain Mycoplasma gallisepticum inoculation at twelve
or twenty two weeks of age and diet supplementation on egg yolk charac-
teristics of commercial layers.  S. Park1, E. Peebles*1, S. Branton2, M. Kidd1,
S. Whitmarsh1, and P. Gerard1, 1Mississippi State University, Mississippi State,
2USDA, ARS, Poultry Research Unit, Mississippi State, Mississippi.

The effects of 12 or 22 wk F-strain Mycoplasma gallisepticum (FMG) inocula-
tions and various dietary supplementation regimens on egg yolk characteristics
in Hy-Line W36 hens between 24 and 58 wk were investigated. At 12 and 22
wk of age, 120 sham (control) and 120 FMG- (treated) inoculated birds were
randomly assigned to individual cages in one of two enclosed and isolated ends
of a caged layer facility according to inoculation treatment. One of four isoca-
loric diets was randomly provided to birds in each end at 20 wk of age. Diets
included: 1) normal basal diet (NB); 2) NB with 1.25 % additional poultry fat
(PF); 3) NB with 2.00 % additional PF; and 4) NB with 2.00 % additional PF
and supplemental phytase (600 FTU/kg) and 25-hydroxyvitamin D3 (0.025 %).
Inoculation type, inoculation time, and diet treatment combinations were thrice
replicated, with ten hens in each replicate group. Determinations were made on
wk 24, 34, 44, 50, and 58 for yolk lipid (YL) and yolk moisture (YM), on wk 24
and 50 for yolk cholesterol, and on wk 58 for yolk fatty acids. Only an age
effect was noted for yolk cholesterol. YL was higher from birds fed the phytase,
vitamin D3, and 2.00 % PF combination diet compared to those fed the control
diet at 24, 34, and 50 wk. Also, in birds sham-inoculated at 12 wk, YL was
higher from birds fed the combination diet compared to the control diet. Com-
pared to sham-inoculated controls, YM was higher at 44 wk but was lower at 58
wk in FMG-inoculated birds. Yolk palmitic acid was decreased and yolk li-
noleic acid was increased from birds fed the 2.00 % added PF diet compared to
the control diet. Yolk characteristics were altered by diet but not by FMG-in-
oculation and its timing. Furthermore, supplemental phytase and vitamin D3

may elevate yolk lipid content.

Key Words: Egg yolk, Layers, Mycoplasma gallisepticum

    168    Molecular dating of the epidemiological events in relation to the
emergence of very virulent infectious Bursal Disease Virus.  C. -C. Hon*1,
Y. -F. Lee2, W. -K. Ching2, K. -P. Ng2, T. -W. Ng2, and F. C. Leung1, 1The Univer-
sity of Hong Kong, Hong Kong, HK-SAR, China, 2The University of Hong Kong,
Hong Kong, HK-SAR, China.

The Very Virulent (vv) strains of Infectious Bursal Disease Virus (IBDV) were
isolated first in Europe during the late 80s and soon after causing worldwide
pandemic outbreaks in the early 90s. The enhanced virulence of vvIBDV was
later proposed to be related to the unique mutations on both genome segments
A and B. Using sequence data of both genome segments collected locally dur-
ing 2001-04 and available database sequences with known sampling dates, here
we estimate the time of divergence of the most recent common ancestor
(TMRCA) of all vvIBDV pandemic strains and its demographic history in a
Bayesian framework using Markov Chain Monte Carlo sampling (BMCMC)
under both strict and relaxed molecular clock methods. Based on the VP2 se-
quences, the TMRCA of all vvIBDV strains was estimated to be at around 1965
(1956-1975), more than 20 years before the onset of its worldwide pandemic
outbreaks. The VP1 sequence of all vvIBDVs formed a mono-phylogenetic group
that excludes all the other serotype I and II IBDVs, indicating that VP1 of vvIBDV
may be reassorted from an unidentified reservoir and this reassortment event
was estimated to be at around 1977 (1966-1979) coincided with the TMRCA of
most of the vvIBDV pandemic strains at 1979 (1975-1983). Moreover, our es-
timates on the demographic behavior of vvIBDVs showed a transition from a
constant population size to rapid exponential population growth at around 1982
(1978-1985) coincided with the early reported outbreaks and its explosive trans-
mission manner in the late 80s. Based on these findings, we conclude that vvVP2
may have been emerged more than 20 years before the observed vvIBDV out-
breaks in Europe. The rapidly worldwide spread of vvIBDV in the late 80s is
likely to be related to a single epidemiological event, which is proposed to be
the reassortment of the vvVP1

Key Words: IBDV, Very virulent, TMRCA

    169    Effect of dietary protein level on broiler performance and lesion
development during vaccination and following field strain Eimeria chal-
lenge.  J. T. Lee*1, N. Eckert1, K. Ameiss1, S. Stevens1, P. Anderson1, A. P.
McElroy2, H. D. Danforth3, and D. J. Caldwell1, 1Texas A&M University, Col-
lege Station, 2Virginia Tech, Blacksburg, 3USDA-ARS, Beltsville, Maryland.

Two floor pen studies were conducted to evaluate dietary protein level on broiler
performance and intestinal lesion development following vaccination with
Coccivac®-B and subsequent clinical Eimeria challenge. Experiment 1 mea-
sured intestinal lesion scores, body weight gain, and feed conversion of non-
vaccinated and vaccinated broilers fed three corn-soy rations varying by dietary
protein level (20, 22, and 24%). Three weeks post-placement, broilers were
challenged with a three species inoculum of Eimeria. Intestinal lesions were
significantly higher (P<0.05) in non-vaccinated/challenged broilers compared
to vaccinated/challenged broilers. Body weight gains of broilers were signifi-
cantly higher (P<0.05) and feed conversion ratios lower (P<0.05) during the
challenge period in vaccinated/challenged broilers compared to non-vaccinated/
challenged broilers. Feed conversion ratios of vaccination/challenged broilers
were similar to all non-challenged broilers. Intestinal lesions associated with E.
maxima in vaccinated/challenged broilers were significantly greater at the 20%
protein level compared to the 24% level. Lesions associated with E. tenella
challenge were significantly higher in the 24% protein level as compared to the
20 and 22% levels. Similar results in growth characteristics were observed in
Experiment 2. Intestinal lesions were higher (P<0.05) in non-vaccinated/chal-
lenged broilers compared to vaccinated/challenged broilers, with the exception
of the mid-intestinal lesions in the 20% vaccinated/challenged broilers. Lesions
from E. maxima challenge in vaccinated/challenged broilers were again greater
(P<0.05) in broilers fed 20% protein as compared to the 22 and 24% protein
diets. These data suggest live oocyst vaccination is influenced by dietary pro-
tein level and is effective in reducing lesion development, improving weight
gain, and reducing feed conversion following Eimeria challenge.

Key Words: Eimeria, Vaccination, Protein

    170    Novel staining method to enhance visualization of the chicken
Peyer’s patch in situ.  L. Vaughn*, P. Holt, and R. Moore, USDA, ARS, ESQ,
Athens, Georgia.

The chicken ileal Peyer’s patches (Pp) are classified as secondary gut-associ-
ated lymphoid tissue of the mucosal immune system. Young birds may possess
multiple Peyer’s patches, yet as the bird ages these Pp sites tend to regress in
number. Also, Peyer’s patches of aging chickens are often difficult to observe
grossly. There is one Pp located anterior to the ileocecal junction which appears
to be consistently present in various age groups. This single Pp may serve as an
important tissue site for monitoring inflammatory & immunological responses
of the host against enteric pathogens. However, a simple technique to enhance
visualization of the Pp is lacking. Therefore, we designed a novel staining method
that is quick, easy & accurate to aid in gross identification & recovery of the
chicken Pp.

Segments of lower GI tract, jejunoileal junction extending distally to colon,
were excised from SPF white leghorn spent hens & commercial broilers 4-6
wks of age. GI segments were flushed with phosphate buffered saline (PBS) to
remove ingesta & cellular debris. Eosin-Y & a modified-Crystal Violet were
then infused into the GI tract segments in a sequential fashion. First, Eosin-Y
diluted in PBS was infused into the GI segment via 30cc syringe with 16 gauge,
1 inch needle until the GI segment was fully distended. The Eosin-Y stain was
allowed to permeate for 1 minute then gently extruded. Second, modified-Crys-
tal Violet diluted in PBS was infused into the GI segment. Upon addition of
Crystal Violet, the lymphoid tissue area became apparent at the GI serosal sur-
face. The distal ileal Peyer’s patch appeared as a pale whitish-pink ovoid area
with surrounding gut tissue stained light purple. The exact site of the Pp lym-
phoid tissue could be delineated with the unaided eye from both serosal & mu-
cosal surfaces and then properly excised. Tissue was verified by histology.

The novel Eosin-Y + Crystal Violet staining technique promotes rapid identifi-
cation of & accurate recovery of chicken Pp lymphoid tissue from fresh tissue
specimens. The method renders specific Pp lymphoid tissue suitable for use in
various research applications.

Key Words: Peyer’s patch, Eosin-Y, Crystal Violet
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    171    Distribution of serotonergic neurons and fibers and interaction
with dopaminergic neurons in the turkey hypothalamus and brainstem.  S.
Kang*, O. Youngren, T. Bakken, and M. El Halawani, University of Minnesota,
St. Paul.

Serotonin (5-HT) is involved in avain prolactin (PRL) secretion through the
dopaminergic system. However, little is known about the neuroanatomical as-
sociation of 5-HT with dopamine (DA) neurons in the hypothalamus and
brainstem. To investigate the relationship of DA and 5-HT in the avian repro-
ductive neural system, the distribution of 5-HT-synthesizing neurons and fi-
bers, and the interaction of 5-HT with DA neurons were examined in the adult
female turkey brain. The localization and the association of 5-HT and DA neu-
rons and fibers were studied using double immunocytochemistry with 5-HT
and tyrosine hydroxylase (TH) antibodies. 5-HT-immunoreactive (ir) neurons
and fibers were located in the hypothalamic paraventricular organ (PVO), and
in the brainstem, where there were three separate cell groups: the ventro-rostral
mesencephalon group, the dorsal mesencephalo-pontine group, and ventro-pon-
tine group. 5-HT-ir fibers were widely distributed throughout the turkey hypo-
thalamus, and were particularly abundant in the septum lateralis (SL), nucleus
preopticus medialis (POM), nucleus anterior medialis hypothalami (AM),
nucleus suprachiasmaticus pars medialis (SCNm), nucleus commissurae pallii
(nCPa), nucleus mamillaris medialis (MM), nucleus mamillaris lateralis (ML)
and the external zone of the median eminence (ME). TH-ir cell bodies in the
SL, POM, SCNm, AM, MM, ML, and the area ventralis of Tsai (AVT) were
intermingled with 5-HT fibers. The distribution of 5-HT ir neurons and fibers
observed in this study confirm and extend results previously reported in the
brain of other avian species. These data suggest that the serotonergic neural
system in the turkey hypothalamus has close neuroanatomical association with
the DA neurons which may be involved in PRL secretion. USDA grant No.
2004-35203-14771

Key Words: Serotonin (5-HT) neuron, Turkey hypothalamus and brainstem,
Dopamine

    172    The role of retinal and extra-retinal photoreceptors in reproduc-
tive activities of broiler breeder hens.  I. Rozenboim*, N. Mobarkey, O. Oshpiz,
N. Avital, and R. Heiblum, Hebrew University of Jerusalem, Rehovot, Israel.

Photostimulation plays an important role in reproductive activities of birds.
Light quality can be determined by: 1. Photoperiod, 2. Intensity and 3. Spectral
energy distribution. Photostimulation in birds can be received by retinal and
extra retinal photoreceptors which are located in the pineal gland, hypothala-
mus, pituitary and olfactory bulbs. Long wave length radiation (red wave) can
be characterized by deep tissue penetration affecting hypothalamic function. In
contrast, activation of retinal photoreceptors by green-yellow waves appears to
be inhibitory to reproduction.

The purpose of this study was to investigate the interaction of retinal and extra
retinal photoreceptors on reproductive activities of broiler breeder hens.

Animals: 130 broiler breeder hens at 23 weeks of age were divided into nine
environmental and light controlled rooms. Hens were reared in battery. Three
rooms were photostimulated (14L:10D) with full light spectrum (white light;
29 lux), and served as control. Six rooms were equipped with two lighting sys-
tems; red (0.16 Watt) and green (27.5 lux). Upon photostimulation three rooms
were photostimulated by increasing red light to 14 hours of light (green light
remained of six hour) and the last three rooms were photostimulated by increas-
ing green light to 14 hours of light (red light remained of 6 hours). Monochro-
matic lights were provided by LED laps located at the top of the cage. Egg
production, as well as ovarian steroid levels were measured. Photostimulation
with green light caused a significant delay in the reproductive activities mani-
fested by low egg production and plasma gonadal steroid levels during the 12
weeks post photostimulation. Green photostimulated birds had lower cumula-
tive egg production during all experimental period. Hens photostimulated with
red light had higher egg production compared to the rest of the groups. It seems
that retinal photostimulation delays, whereas extra-retinal photostimulation ac-
celerates reproductive activities of broiler breeder hens.

Key Words: Retinal, Broiler hens, Photoreceptors

    173    Cloning of Smad 1, Smad5 and Smad8 from the chicken ovary
and characterization of their expression during chicken ovarian develop-
ment.  J. Li*, Y-J. Wang, C-C. Hon, and F. C. Leung, The University of Hong
Kong, Hong Kong, HK-SAR, China.

We have previously demonstrated that the oocyte-secreted bone morphogenetic
protein 15 (BMP15) and its cognate receptors are abundantly expressed in the
ovaries from both sexual immature and mature chickens, strongly suggesting
that it plays an important role in controlling ovarian development. To test this
hypothesis, in the present study, we have further examined the expression of the
downstream signaling molecules (Smad1, Smad5 and Smad8) responsible for
BMP15 signaling in the chicken ovary. We first cloned the full-length cDNAs
encoding Smad1, Smad5 and Smad8 from the chicken ovary. The cloned Smad1
(465 a. a. ), Smad5 (465 a. a. ) and Smad8 (476 a. a. ) share high homologies
with their mammalian counterparts (Smad1: ~96%, Smad5: ~95%, Smad8:
~80%). Using semi-quantitative RT-PCR, we demonstrated that Smad1, Smad5
and Smad8 were expressed not only in all of the developing follicles from adult
chickens, but also in the developing ovaries of all stages examined (3-week, 6-
week, 10-week, 13-week and 16-week). Moreover, the expression of Smad1,
Smad5 and Smad8 could also be detected in the cultured ovarian granulosa
cells from F4+5 and F1 follicles, suggesting that the ovarian granulosa cell is
one of the action sites of oocyte-derived BMP15. Taken together, the co-expres-
sion of BMP15, BMP15 receptor and its downstream signaling molecules
(Smad1, 5 and Smad8) in the chicken ovary provides convincing evidence that
BMP15 is actively involved in controlling ovarian development in chicken.

Key Words: Smad, BMP15, Ovarian Development

    174    Cloning of chicken pre-B-cell colony-enhancing factor 1 (PBEF1)
and characterization of its spatial expression.  J. Li*, Y-J Wang, and F. C.
Leung, The University of Hong Kong, Hong Kong, HK-SAR, China.

The pre-B-cell colony-enhancing factor 1 (PBEF1) was originally identified
from lymphocytes in human as a cytokine to enhance the pre-B-cell colony
formation. However, most recent studies demonstrated that it could also mimic
effects of insulin and lower plasma glucose level in mice. Using chicken as the
experiment model to explore its potential physiological roles in lower verte-
brates, we cloned the full-length cDNA coding for PBEF1 from chicken ovary.
It encodes for a 493 amino acid peptide and shares extremely high homology
(~94%) with that of mouse, rat and human. Interestingly, unlike most of the
cytokines identified, the putative chicken PBEF1 lacks a typical signal peptide
sequence at its N-terminus, thereby raising an interesting issue whether Chicken
PBEF1 represents a secreted cytokine or a cytosolic enzyme as reported in rats
and mice. Using RT-PCR and Northern blot analysis, we noticed that chicken
PBEF1 was abundantly expressed in all of the examined tissues including brain,
heart, lung, liver, intestine, kidney, muscle, ovary, pancreas, testis, pituitary and
spleen. The ubiquitous expression of chicken PBEF1, together with its con-
served amino acid sequence, clearly implies that PBEF1 might play critical role
in a variety of tissues besides lymphoid tissue and fatty tissues found in verte-
brates.

Key Words: PBEF1, Chicken, Cytokine

    175    Development of the small intestinal epithelial barrier function in
broiler chicks.  S. Roberts*, M. Perez-Garcia, M. Neal, and K. Bregendahl,
Iowa State University, Ames.

The small intestines (SI) of broiler chicks are not fully developed at hatch, tak-
ing 10-14 days before nutrient digestibility is maximized. During this time,
marked changes in small intestinal morphology are observed as well, suggest-
ing that small intestinal epithelial barrier function also develops after hatching.
Male 1-d-old Ross-308 broiler chicks were housed in batteries with free access
to a common diet and water. On each of d 2, 3, 4, 5, 6, 7, 10, 13, and 14 of age,
8 chicks were randomly selected and euthanized. The jejunum and ileum were
removed and mid-sections mounted in Ussing chambers containing oxygen-
ated Ringer’s solution. Voltage and current electrodes were connected to a cur-

Physiology: Physiology III
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rent clamp, and a 40-µA current was applied after 20 min. The resultant change
in voltage across the tissue was recorded and the transepithelial electrical resis-
tance (TER) calculated according to Ohm’s law. The TER measures paracellular
permeability through tight junctions and indicates the SI’s ability to exclude
luminal antigens. Another 3 chicks were euthanized each day for measurement
of jejunal and ileal mRNA levels of the tight-junction proteins, occludin and
zonula occludens-2, using real-time PCR. Data were analyzed by broken-line
and linear regressions using JMP. The jejunal TER increased from 65±12 Ω
cm2 (mean±SEM, n=8) at d 2 of age and reached a plateau of 288±15 Ω cm2 at
d 11 of age (P<0.05). The ileal TER increased linearly from 42±5 Ω cm2 at d 2
to 95±9 Ω cm2 at d 14 of age (P<0.01), but did not reach a plateau (P>0.05).
Jejunal occludin expression increased linearly with age (P<0.01), but did not
reach a plateau (P>0.05). No effects of age on ileal occludin or on zonula
occludens-2 expression were observed (P>0.05). The results show that the epi-
thelial barrier function of the SI is not fully developed in broiler chicks until d
11 of age for the jejunum and later than d 14 of age for the ileum. Further
experiments are warranted to investigate the correlation between the change in
small intestinal TER with age and the expression, subcellular location, and
amount of tight-junction proteins.

Key Words: Intestinal development, Transepithelial electrical resistance, Tight
junction mRNA expression

    176    Role of glutamate receptor in food intake regulation in chickens.
D. M. Denbow* and J. Showalter, Virginia Tech, Blacksburg.
Previous research has shown that intracerebroventricular (ICV) injections of
glutamate decreased food intake in broilers and Leghorns. This effect
appeared to be mediated by both 1,2-amino-4-phosphonobutyrate (AMPA)
and N-methyl-D-aspartate (NMDA) glutamate receptors. The present study
was designed to further investigate the role of the NMDA receptor in food
intake regulation in chickens. Glycine and D-cycloserine can modify the
action of the NMDA receptor. Cycloserine acts as a partial agonist of the
NMDA receptor. While under sodium pentobarbital anesthesia, a 23-gauge
thin-walled stainless steel cannula was stereotaxically implanted into the right
lateral ventricle of 3 or 8 week old male broilers and Leghorns, respectively.
The ICV injection of cycloserine caused a dose-dependent decrease in food
intake of male broilers and Leghorns. The ICV injectioni of glycine also
caused a dose-dependent decrease in food intake of broilers, but not
Leghorns. Additional experiments were conducted to determine the affect of
oral administration of these compounds on food intake. Oral glycine
decreased food intake in both male and female broilers whereas oral glycine
decreased food intake in female, but not male, Leghorns. These results further

support a role for the NMDA receptor in food intake regulation in chickens.

Key Words: Food intake, NMDA receptor, Chickens
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    177    Impact of strain on environmental and fecal microbial load and
Salmonella prevalence during a single production cycle.  K. E. Anderson*1,
L. K. Kerth2, V. Kretzschmar-McCluskey2, and P. A. Curtis2, 1North Carolina
State University, Raleigh, 2Auburn University, Auburn, Alabama.

Salmonella species have been recognized as major food borne pathogens that
appear to be closely related to the consumption of contaminated egg products
that were improperly handled and prepared. It has been documented that com-
mercial laying strains have different production characteristics and respond to
stressors in the laying house differently due to the genetic selection. The objec-
tive of this study was to determine whether the strain of the hen or age influ-
enced the total microbial load or the prevalence of Salmonella in the environ-
ment or feces. In this study, 2 white egg strains the Hy-Line W-98 and Bovans
White were sampled every 4 weeks throughout the production period from 17
to 66 wk of age. Each strain was equally represented and housed at a density of
413 cm2. Husbandry practices were the same for each strain and identical to
those used in the 35th North Carolina Layer Performance and Management
Test. Environmental samples were taken from egg contact surfaces within the
cage with a sterile swab from a 25 cm2 area located at the center of the cage 10
cm from the feed trough. Composite fecal samples of approximately 75 g were
collected from sanitized dropping boards placed under the replicate cages 24 hr
prior to collection. Samples were placed in a sterile whirl pack bag and immedi-
ately placed in a cooler on ice for transport to the laboratory. The environmental
and fecal samples were diluted to 10-1 and 10-5, respectively then spiral plated
on Standard media. A Salmonella prevalence procedure selective growth of
Salmonellas was used. The strain of the laying hen did not affect the environ-
mental (log 2.96 and 2.85) or the fecal microbial load (Log 8.00 and 8.07) for
the W-98 and Bovans White, respectively. There were 144 total fecal samples
taken and of these there were three suspect positive Salmonella samples 2.1%.
This indicates that although strain had no impact on total microbial shedding
there appears to be an impact on Salmonella shedding in the production envi-
ronment. Within the first production cycle Salmonella was present at times in
the feces but not on a consistent basis.

Key Words: Chicken, Microbial shedding, Salmonella

    178    Influence of hen age on shell egg exterior, interior, and contents
microflora and Salmonella prevalence during a single production cycle.  V.
Kretzschmar-McCluskey*1, K. E. Anderson2, P. A. Curtis1, and L. K. Kerth1,
1Auburn Univeristy, Auburn, Alabama, 2North Carolina State University, Ra-
leigh.

Salmonella Enteritidis (SE), one of the foremost causes of foodborne illness,
has been chiefly attributed to the consumption of raw or undercooked eggs or
egg products. Research has shown that SE prevalence in the United States is
approximately 1 in 20,000 eggs. The objective of this study was to determine if
increasing hen age influenced the total microflora counts or the prevalence of
Salmonella spp. on the egg shell surface, within the shell, or in the contents.
Eggs from Hy-Line W-36 and W-98 egg layer strains were sampled approxi-
mately every 28 days from 17 to 66 wk of age from the 35th North Carolina
Layer Performance and Management Test. The layers were managed under iden-
tical husbandry practices. This study utilized 45 eggs per hen population for a
total of 90 eggs per period. Pooled sets of 9 eggs were used for each strain. The
exterior, interior shell, and contents were spiral plated on PCA to calculate total
aerobic counts. After a 24 hour enrichment, 0.01 mL of sample was added to
RV broth. After an additional 24 hour enrichment, 1mL of the RV enrichment
was plated on BGS agar and evaluated for the presence of Salmonella spp.

Hen age significantly (P<0.05) affected the microbial loads on each of the egg
components tested. Exterior counts increased in period 4, possibly due to birds
being diagnosed with Osteomalacia. However, the birds were treated and re-
turned to normal production by the 5th period. Interior counts were erratic
(P<0.05), increasing as much as 2 log units over the 12-month cycle. Contents
data was not significantly different (P>0.05) until period 12, when microbial
loads increased from 0 to 1 log unit. There were 120 total eggs taken, and of
these there were two suspect positive Salmonella samples. Exterior and interior
shell each had one suspect positive.

Key Words: Laying hen, Salmonella, Shell eggs
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    179    Recovery of Salmonella from nest run egg cart shelves.  M. T.
Musgrove* and D. R. Jones, USDA-ARS, Russell Research Center, Athens,
Georgia.

A study was conducted to determine if Salmonella could be recovered from the
shelves of nest run egg carts at commercial shell egg processing facilities. Eggs
that are produced by hens not housed in buildings connected to the processing
plant are referred to as nest run eggs. Nest run eggs to be processed are trans-
ported to the plant on these carts. In a previous survey conducted in our labora-
tory, data indicated high numbers of Enterobacteriaceae could be recovered by
swabbing shelves from the nest run egg carts. In the present study, shelves were
swabbed by two methods. A 10 cm x 10 cm sterile gauze pad was moistened
with 10 mL phosphate buffered saline (PBS) and used to wipe a 12 x 12 cm
section of shelf. An adjacent section of shelf of equal size was then swabbed
using a sampling sponge that was moistened with 10 mL of PBS. After swab-
bing, the gauze (G) or sponge (S) was transferred to a Whirl-pak bag, placed on
ice, and transported back to the laboratory. Individual samples were pre-en-
riched in buffered peptone water, selectively enriched in TT and Rappaport-
Vassiliadis broths, and selectively plated onto BGS and XLT-4 agar plates. Pre-
sumptive colonies from these plates were used to inoculate LIA and TSI agar
slants. Typical reactions were confirmed using Salmonella sero-grouping anti-
sera. There were 73.3% (11/15) G and 66.7% (10/15) S Salmonella positives
from nest run cart shelves at the first plant. At the second plant only 4.0% (1/
25) of G and 4.0% (1/25) of S samples were confirmed as Salmonella. All
Salmonella isolates were confirmed as serogroup B or C. None of the isolates
were identified as being from serogroup D, which includes S. Enteritidis. Each
of the methods was equally effective at recovering Salmonella but gauze pads
were easier to prepare and less expensive to use.

Key Words: Salmonella, Nest run eggs, Sampling

    180    Effects of cool water washing of shell eggs on interior quality.  A.
B. Caudill*1, P. A. Curtis1, D. R. Jones2, M. T. Musgrove2, K. E. Anderson3, and
O. A. Oyarzabal1, 1Auburn University, Auburn, Alabama, 2USDA-ARS Russell
Research Center, Athens, Georgia, 3North Carolina State University, Raleigh.

Recent identification of several emerging pathogens in the United States has
contributed to increased consumer awareness of food safety issues. Salmonella
Enteritidis (SE) is the most common human pathogen associated with shell
eggs and egg products. Reduction of SE in eggs has been a focus of the egg
industry, consumer groups, and the federal government for the last decade.
Current regulations state that wash water temperature must be at least 90°F or
20°F warmer than the warmest egg. Today’s egg washing process increases the
internal temperature of the egg 12-14°F. Washing eggs at a cooler temperature
could aid in reducing the internal egg temperature, and in turn, possibly reduce
potential SE growth and preserve quality factors such as vitelline membrane
strength. A pilot study was conducted to determine the feasibility of using cold
water to wash eggs. The objective of the pilot study was to rapidly cool eggs to
refrigerated temperatures in an effort to decrease SE growth in contaminated
eggs by increasing vitelline membrane strength, which would decrease nutri-
ents available for SE growth. Eggs were washed using six different wash water
temperature combinations, which included a single warm water temperature
(120°F) and two cool water temperatures (60 and 75°F). A ten week storage
study followed in which the vitelline membrane strength and microbial levels
were monitored weekly. Microbial results will be reported in a separate paper.
The force required to break the vitelline membrane was measured using a Tex-
ture Technologies TA-XT2i Texture Analyzer. No difference was found between
wash water temperature configurations. There was, however, a significant dif-
ference (P<0.05) in the force required to break the vitelline membrane as stor-
age time progressed. As expected, the vitelline membrane became weaker over
time.

Key Words: Eggs, Egg quality, Egg processing

    181    Effect of egg refrigeration on the in vitro penetration of Salmo-
nella enteritidis through the yolk membrane.  R. K. Gast* and P. S. Holt,
USDA-ARS, Russell Research Center, Athens, Georgia.

Internally contaminated eggs have been implicated as leading sources of trans-
mission of Salmonella enteritidis to humans. Although S. enteritidis is not of-

ten deposited inside the nutrient-rich yolks of naturally contaminated eggs, pen-
etration through the vitelline membrane to reach the yolk contents could result
in rapid bacterial multiplication. Previous studies have observed such penetra-
tion to occur at a low frequency at warm temperatures using in vitro egg con-
tamination models. The present study determined whether egg refrigeration af-
fects the frequency of in vitro penetration of S. enteritidis across the yolk mem-
brane. After inoculation of approximately 100 cfu of S. enteritidis onto the
outside of the vitelline membranes of intact yolks in plastic tubes, the albumen
was added back into each tube and the samples were either immediately refrig-
erated at 7° C, held for 2 or 6 hours at 30° C and then refrigerated, or held at 30°
C. Twenty-four hours after inoculation of the samples, the numbers of S. enter-
itidis inside the yolks were determined. Refrigeration, especially when applied
immediately to contaminated yolk samples, significantly reduced the penetra-
tion of S. enteritidis into the contents of egg yolks in the in vitro contamination
model. These results highlight the value of prompt refrigeration for restricting
the opportunities for S. enteritidis to multiply to high levels inside the yolks of
contaminated eggs.

Key Words: Salmonella enteritidis, Refrigeration, Vitelline membrane pen-
etration

    182    The correlation of eggshell strength and Salmonella Enteritidis
growth in commercial shell eggs.  D. R. Jones* and M. T. Musgrove, USDA-
ARS, Russell Research Center, Athens, Georgia.

Shell quality has been identified as a heritable trait which can be manipulated
by genetic selection. Previous research has concluded that many methods of
determining shell quality produce variable results. With the development of
newer, more precise measuring technologies, shell strength can now be assessed
in a consistent, objective fashion. A research project was conducted to deter-
mine what role shell strength might play in affecting external Salmonella En-
teritidis (SE) contamination of egg contents. Visibly clean eggs were collected
from an in-line shell egg processing facility at the accumulator. Eggs were in-
oculated by dipping in a concentrated suspension of nalidixic acid resistant SE.
After storage, eggs were assessed for shell strength and both external and inter-
nal SE contamination. Shell strength was subjectively determined utilizing a
Texture Analyzer. In the first study, there was a significant difference (P < 0.05)
in shell strength amongst the three replicates. No differences between treat-
ments were found for shell strength or SE contamination of contents. In the
second study, there were no replicate differences for any of the monitored fac-
tors. When rinsate and content samples were enriched, 100 % of the rinsates
were positive for SE. No content samples were shown to be SE contaminated
during direct plating, but 3-5 % of the samples from each replicate were posi-
tive after enrichment. Correlation analysis of the results from each study found
only weak correlations between shell strength and eggshell surface or contents
SE contamination. Within the range of shell strengths recorded in this study,
the correlation analysis suggests that shell strength does not play a major role in
SE contamination.

Key Words: Shell strength, Salmonella Enteritidis, Shell eggs

    183    The effect of cooking temperatures on the destruction of Salmo-
nella in eggs.  A. L. Davis*, P. A. Curtis, and D. E. Conner, Auburn University,
Auburn, Alabama.

While the numbers of Salmonella Enteritidis (SE) outbreaks have declined in
the past years, undercooked eggs still remain as a primary source of SE infec-
tions in the US. This study is based on previous research which looked at con-
sumer preference and cooking temperatures that would aid in the destruction of
Salmonella. Based on the previous cooking study, those who find hard-cooked
eggs distasteful can minimize their risk by cooking the egg until the white has
completely formed and the yolk begins to thicken, but has not hardened. The
Food and Drug Administration recommends cooking all parts of the egg to 63°C
(145°F) for 15 seconds. However, consumer preferences do not always agree
with the recommendation of cooking eggs to complete firmness. This study
reassessed the safety of various cooking methods by actually inoculating Sal-
monella into the egg and cooking as recommended. For the most part the re-
sults of the study on the eggs which were inoculated and then cooked followed
the same pattern as the cooking study.

Key Words: Eggs, Salmonella, Egg cooking temperature
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    184    Impact of white and brown-egg layer strains on egg quality, and
size distribution during a single production cycle.  K. E. Anderson*1, L. K.
Kerth2, V. Kretzschmar-McCluskey2, and P. A. Curtis2, 1North Carolina State
University, Raleigh, 2Auburn University, Auburn, Alabama.

The production characteristics of commercially available layer strains are dif-
ferent from one another due to the genetic selection of laying hens. In addition,
production, quality and egg sizes vary with respect to the specific strain exam-
ined, yet few studies continuously document these differences. In this study,
there were 9 white egg and 3 brown egg strains represented. Each strain was
equally represented and housed at a density of 413 cm2. The white and brown
egg strains were segregated by the phase feeding program in order to meet the
nutritional needs of the two different groups. The remaining husbandry prac-
tices were the same for each group and identical to those used in the 35th North
Carolina Layer Performance and Management Test. Every 28 day period pro-
duction, feed intake, and egg samples were collected. The eggs were weighed
and graded in accordance with USDA standards for shell eggs. Haugh units and
other internal quality measurements were taken on egg samples collected every
other period. The percentage of Grade B and Loss eggs differed (p<0.05) be-
tween the white egg strains. These differences ranged from 1.80 to 0.93% Grade
B for the Bovans White and Hy-Line, W-36, respectively. The range percentage
of loss eggs was 0.30 to 0.07 for the Dekalb and Bovans White, respectively.
Egg weights and each of the USDA egg sizes were affected by strain. Within the
Brown egg strain group there was no effect on the USDA grades, however, the
egg size distribution was impacted. The percentage of Medium and Extra Large
eggs was different between selected strains. The Hy-Line Brown had the high-
est percentage of Mediums and the lowest percentage of Extra Large. Strain
selection within the production operation can significantly affect the size of the
egg produced and the quality of the eggs, which may influence the use of these
eggs for further processing in the breakermarket.

Key Words: Chicken, Egg quality, Egg size distribution

    185    Effect of layer hen strain on egg weights and solids during a single
production cycle.  L. K. Kerth*1, P. A. Curtis1, and K. E. Anderson2, 1Auburn
University, Auburn, Alabama, 2North Carolina State University, Raleigh.

In the modern laying industry, breeding layer strains for production of large egg
sizes to enhance yield is ongoing. However, the effects of such breeding efforts
on egg solids properties have not been studied. Eggs from layer strains bred for
optimal albumen production may produce solids percentages that detrimentally
affect the yield of albumen. In addition, eggs may be more susceptible to break-
age of the yolk membrane and contamination of albumen by yolk lipid. To
evaluate those breeding effects on solids, five layer strains were selected based
upon their egg weight, availability, and market share and were monitored for a
single laying cycle from 17 to 66 wk. Every 28 days eggs from these 5 strains
were collected from the 35th North Carolina Layer Performance and Manage-
ment Test in which the strains were maintained under identical husbandry and
environmental conditions throughout the study. The hens were provided nutri-
ents to meet the needs of all the hens based upon compilation of the breeder
recommendations. After collection the solids content of the fresh eggs were
determined. Hy-Line W-36 had the lowest (P<0.05) whole egg weight, while
Hy-Line W-98 and ISA White were higher than Hy-Line CV-20 and Bovans
White. This contrasts what was expected from whole egg solids. Hy-Line W-36
and CV-20 had a higher percentage of (P<0.05) whole egg solids compared to
all other strains. Bovans White and ISA White had lower (P<0.05) albumen
solids compared to other strains. Additionally, percentage of albumen solids in
Hy-Line CV-20 was higher than Hy-Line W-36 (P<0.05). On the other hand the
percentage of yolk solids were not affected (P>0.05) by layer strain. Yolk solids
ranged from 50.30 to 50.85%.

Key Words: Laying hen, Eggs, Egg solids

    186    Layer strain impact on functional properties of eggs during a single
production cycle.  L. K. Kerth*1, P. A. Curtis1, and K. E. Anderson2, 1Auburn
University, Aubrn, Alabama, 2Norh Carolina State University, Raleigh.

Over the years, genetic selection programs have developed laying hen strains
that produce large eggs to enhance yield. However, the effect of such selection

programs on the functional properties of eggs has not been studied. As the se-
lection programs progressed, the egg breaking industry has reported variable
whipping performance of egg whites. These problems could be attributed to
many factors, including nutrition of the hen, pH, additives, physical treatments,
viscosity, and temperature as they all affect the foaming properties of egg whites.
In this study, five egg strains (Hy-Line W-36, Hy-Line, W-98, Hy-Line CV-20,
Bovans White, and ISA White) selected for their egg weight, availability, and
market share. Their eggs were sampled for a single laying cycle 17 to 66 wk.
Eggs from these 5 strains were collected every 28 days from the 35th North
Carolina Layer Performance and Management Test in which the strains were
maintained under identical husbandry and environmental conditions through-
out the study. The hens were provided nutrients to meet the needs of all the hens
based upon compilation of the breeder recommendations. Once collected, the
functional properties of the egg, such as foaming and emulsification, were tested
by measuring albumen pH, albumen whipping height, angel food and sponge
cake volume, and mayonnaise emulsion strength. Bovans White eggs had higher
(P<0.05) albumen whipping heights than all other strains which varied from
74.25 mm to 69.44 mm in height however, albumen pH and angel food cakes
were not affected by layer hen strain (P>0.05). Sponge cake volume of Hy-Line
W-36 eggs were lower (P<0.05) when compared to all of the other strains. The
compression force required to penetrate the mayonnaise was significantly higher
(P<0.05) for Hy-Line W-98 than the other strains and Hy-Line W-36 and Hy-
Line CV-20 required the least amount of compression force overall. The vari-
ability of the functional properties of eggs that were seen in this study was
similar to those reported by egg breakers.

Key Words: Laying hen, Eggs, Functionality

    187    Impact of strain on egg quality and composition during a single
production cycle.  P. A. Curtis*1, L. K. Kerth1, and K. E. Anderson2, 1Auburn
University, Auburn, Alabama, 2North Carolina State University, Raleigh.

Egg quality and composition has been inevitably changed due to genetic selec-
tion over the years. However, no comprehensive study has been conducted that
evaluates breaker eggs from current commercial stock over a complete laying
cycle including a molt. The studies that have been conducted only evaluated a
few characteristics. Five layer strains were selected based upon egg weight,
market share, and egg size distribution. These stains were monitored from 17 to
66 wk. Eggs from these strains were gathered on a 28 d basis from the 35th
North Carolina Layer Performance and Management Test in which strains were
managed under identical husbandry practices and environmental conditions.
Hens were fed a diet to meet the needs of all the hens based upon collection of
the breeder recommendations. Haugh units, vitelline membrane strength, and
percentage of component parts of the eggs were measured monthly. Strain sig-
nificantly (P<0.05) impacted all of the quality measurements taken. Whole egg
weights varied (P<0.05) for all strains from 56.56 to 61.13 g. When evaluating
the percentage of the components of the egg: shell differed (P<0.05) from 8.85
to 9.8%, albumen differed (P<0.05) from 63.99 to 65.69%, and yolk differed
(P<0.05) from 25.12 to 26.63%. Both vitelline membrane and Haugh unit qual-
ity measurements varied significantly (P<0.05). It took 1.88 to 1.95 g of force
to rupture the vitelline membrane. Haugh units varied (P<0.05) from 74.99 to
83.47. In some cases these differences did affect the functionality of the egg.
Specific details about functionality can be found in a companion paper pre-
sented at this meeting.

Key Words: Laying hen, Egg quality, Egg composition

    188    The impact of layer dietary threonine levels on egg yield, compo-
sition, and functionality.  P. L. Niemeyer*, C. D. Coufal, and J. B. Carey,
Texas A&M University, College Station.

Ninety 61 week old commercial laying hens were housed in individual cages in
an open sided laying facility with groups of 5 hens sharing access to a common
feed trough. A typical layer diet, containing 0.56% threonine (Thr) served as
control. Two experimental diets containing 0.76% and 0.96% Thr were fed to
the hens for sixteen weeks. Egg samples were analyzed for egg weight, shell
strength, shell thickness, vitelline membrane strength, and yolk and albumen
yield and functionality. Yolk and albumen were separated, pooled by nutritional
treatment, homogenized, and analyzed for solids every 14 days throughout the
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experiment. Yolk and albumen were separated and pooled by nutritional treat-
ment at weeks 2, 6, 10, 15 to make three replicates each of sponge and angel
food cakes. Cake samples were cored, five cores per cake and subjected to
double compression on an Instron Universal Testing machine for texture profile
analysis. Cakes were measured for hardness and springiness. Yolk and albumen
gels for each egg were boiled in 30ml beakers every fourteen days during the
duration of the experiment and subjected to the same measures as the cake
cores. During weeks 2, 10, 12, 14, 16 egg albumen gels from each egg were
subjected to torsion, deriving peak stress and peak strain at fracture for each
sample. Whole egg weight was found to be significantly (p<0.05) higher in the
diet containing 0.76% Thr compared to all other diets. Significantly stronger
and thicker egg shells were found among hens fed the diet containing 0.96%
Thr compared to the control diet. Albumen torsion strain at fracture was found
to be highest among the diet containing 0.76% Thr. Angel food cakes from the
diet containing 0.96% Thr were found to be statistically harder than cakes made
from the other diets. Sponge cakes were found to be statistically harder baked
from eggs of hens that were fed the control diet. These data clearly indicate a
potentially important impact of threonine nutrition of laying hens on egg com-
ponent functionality and shell characteristics.

Key Words: Threonine, Egg functionality, Shell strength

    189    Presence of antibiotic resistant Salmonella in commercially raised
organic chicken.  J. A. deGraft-Hanson*, T. A. Littler, A. Bhumbla, and A.
Nakamura, West Virginia University, Morgantown.

Over a period of three months fresh organic chicken parts from a commercial
integrator were purchased on a weekly basis and analyzed for Salmonella.
Samples were stomached 1:10 using buffered peptone water as a pre-enrich-
ment at 37 C, and then selectively enriched in tetrathionate Hajna and Rappaport-
Vassiliadis broths at 42 C and 37 C respectively. Samples were plated on to
XLT-4 and BGN agar plates at 37 C overnight and characteristic colonies
screened on TSI agar slants. Presumptive positive isolates were biochemically
screened and grouped with individual somatic antisera. For the majority of sam-
pling days, samples were negative for Salmonella, but out of a total of 484
samples collected and analyzed, 24 were positive for Salmonella with an aver-
age of 4.95% and ranges from zero percent to 27.77%. The majority of the
isolates belonged to group B and the rest were C2 and D1. All confirmed iso-
lates were tested for sensitivity to a group of 12 antibiotics using the disk diffu-
sion assay of Kirby-Bauer. Twenty-five percent (6 out of 24) of the isolates
were resistant only to streptomycin, with one being resistant to both streptomy-
cin and ofloxacin.

Key Words: Salmonella, Organic chicken, Antibiotic resistance

    190    Prevalence and antibiotic resistant profiles of Salmonella from fresh
retail chicken.  J. A. deGraft-Hanson*, T. A. Littler, A. Bhumbla, and A.
Nakamura, West Virginia University, Morgantown.

Over a period of one year 1842 samples of fresh retail cut-up chicken from 5
commercial integrators and one generic company were purchased from area
grocery stores and analyzed for the presence of Salmonella. Ten gram samples
were taken from each tray pack and were pre-enriched 1:10 by blending in
buffered peptone water and selectively enriched in tetrathionate Hajna and
Rappaport-Vassiliadis broths at 42 C and 37 C respectively. Samples were plated
unto XLT-4 and BGN agar plates overnight at 37 C and screened on TSI agar
slants. Presumptive positive samples were biochemically characterized and
serogrouped with individual somatic antisera. All confirmed isolates were tested
against 12 antibiotics using the disk diffusion assay of Kirby-Bauer. Overall
there were 6.89% (127 samples) positive for Salmonella with 2 samples having
multiple serogroups. Fifty-four percent of the isolates were periodically resis-
tant to 4 antibiotics, tetracycline, ampicillin, chloramphenicol, and streptomy-
cin. About 60% of the resistant isolates were resistant to more than one antibi-
otic. Only one isolate was resistant to a fluoroquinolone, ofloxacin. None of the

other isolates showed any resistance to ciprofloxacin, enrofloxacin, or nalidixic
acid.

Key Words: Salmonella, Fresh chicken, Antibiotic resistance

    191    Antibiotic-resistant bacteria on broiler carcasses raised in small
flock production systems without routine antibiotics.  J. P. Griggs*1, J. B.
Bender2, and J. P. Jacob1, 1University of Minnesota, St. Paul, 2University of
Minnesota, St. Paul.

A study was conducted to determine the incidence of food-borne pathogens on
broiler carcasses from small flocks raised without antibiotics on Minnesota farms.
Carcass rinse samples were collected by Minnesota Department of Agriculture
inspectors at small processing plants across Minnesota. The sampling was con-
ducted just prior to carcasses being placed into the chill tank. A carcass rinse
sampling technique was employed. The two pathogens with which we were
primarily concerned were Salmonella and Campylobacter. Broiler flocks from
11 of the 20 farms (55%) represented in the samples were contaminated with
bacteria from the genus Salmonella at least once in the course of our sampling.
The most common Salmonella serotype was Kentucky. Only one flock from
one farm was free of Campylobacter. The majority of carcasses sampled in
other flocks from the other farms were contaminated with Campylobacter. An-
timicrobial susceptibility tests were conducted on most of the isolates.

Key Words: Salmonella, Campylobacter, Broilers

    192    Integrating food safety and food security into highly effective op-
erating system; theory and practice from poultry operations and mass feed-
ing systems.  G. Zeidler*, University of California, Riverside.

HACCP system is currently used around the world as the food safety standard.
However, HACCP is not fully safe nor user friendly. It is a laborious reactive
system, thus responding to failures but not preventing them. Most causes for
HACCP failures are equipment breakdown, human errors and force major which
are not monitored by the current HACCP system. To overcome these problems
a proactive second generation HACCP system was developed where food safety
parameters, equipment and accessories operational parameters and possible
human error data were automatically monitored and the data was wirelessly
transmitted into the facility computer, stored and processed into needed reports
by specifically developed software.

A hardware which is composed from various units (Microgates and Picogates)
was also develop. These units can connect with the electronic box of every
processing equipment or accessory such as refrigeration unit, air condition and
analytical instruments. The connecting units can retrieve the food safety and
the equipment operation data and wirelessly transmit it to a central unit (Gate-
way Interface) which wirelessly transmit all the facility data into a near-by com-
puter.

If data starts to deviate from the specifications a warning or alarm are sent
inside or outside the plant. Among the recipients are equipment and computer
repair services who can rapidly access the system, identifying the problem and
repair or help to repair it before it turns into a HACCP or equipment failures. As
a result food safety failures, recalls, equipment breakdown, plant downtime,
food spoilage and food deterioration are drastically reduced.

As food security is also proactive in nature, desired preventive parameters are
easily being integrated and monitored by this system.

The system can be easily expanded by integrating cold storage, transportation,
processing and production into one operating mega-system.

The newer system was designed and tested in poultry operations (eggs) and in
foodservice. The later was fully commercialized.

Key Words: HACCP, Food safety, Food security
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    193    Acclimation of laying hens to new environments.  J. Thaxton* and
J. Odhiambo-Mumma, Mississippi State University, Mississippi State.

One hundred and fifty Single Comb White Leghorn hens that were approxi-
mately 52 wk of age and had been laying intensely for 28 wk were housed in
single-bird laying cages (35L x 25W x 30H cm). Fifty hens were relocated to
different single bird cages, 50 hens to battery cages (60L x 60W x 30H cm) in
an environmentally regulated room, and the last 50 hens to floor pens in a cur-
tain-sided pullet grower house. The photoperiod in all three locations was 16L:8D.
Hens were allowed to acclimate to the new environments for 30d. Then BW and
plasma corticosterone (CS) were assessed in all hens and 10 hens from each
environment were killed and relative weights of liver, spleen, and oviduct were
determined. Results suggest that hens in the three different environments accli-
mated similarly. Of the remaining 40 hens in each environment, 20 received
implantations of osmotic pumps that were calibrated to continuously infuse
8IU ACTH/kg BW/d for 7d and the other 20 hens in each environment received
pumps that infused an equivalent volume of saline. On d6 after implantation of
pumps, all hens were weighed, bled, and relative organs were determined. Re-
sults suggest that hens in commercial-type cages and those in floor pens exhib-
ited very similar stress responses, while hens in battery cages exhibited a degree
of stress that surpassed that of hens in the other two environments.

Key Words: Laying hen, Welfare, Acclimation

    194    Determining protein and energy levels needed for full fed molting
procedures.  P. Ruszler* and C. Novak, Virginia Polytechnic Institute and State
University, Blacksburg.

To determine the energy and protein levels needed for optimum results when
molting without feed withdrawal, 1152 hens were housed 3 per cage at 464 sq
cm. Four strains; Bovans, Hyline W-98, Hyline W-36 and Lohmanns were com-
pared. The following molt diets, A=9.5% CP/1100 Kcal, B=9.5% CP/1430 Kcal,
C=11.75% CP/2090 Kcal and D=14% CP/2750 Kcal of energy were used. The
layer diet used was 17% CP/2794 Kcal of energy. The 4 strains were equally
assigned to diets A & B for the first two weeks. The first one-third of the A & B
diets was changed to the C diet for weeks 3 & 4. The second one-third of the A
& B diets was changed to the D diet during the fourth week while the last third
remained on the A & B diets. All hens were placed on the D diet during week 5.
The original third of the hens remained on the D diet during week 6 while the
other two thirds went on the layer diet. All hens were fed the layer diet starting
the seventh week through the end of the trial at 24 weeks. Water was given ad
libitum. Body weight loss of 20 to 23% occurred in the third week. Egg produc-
tion reached zero during the second week and started up during the fourth week.
It returned to 50% during the eighth week and achieved peak production rang-
ing from 85 to 93% during the eleventh week. Feed intake ranged from 36 to 41
g/hen in the first week to a high of 126-129 g/hen during the 9 to 12 wk period
and subsequently dropped to 110-112 g/hen. Body weight ranged from 1856g
to 1893g at the end of the trial. The total eggs per hen housed ranged from 99 to
105 and was not significantly different even though the higher nutrient treat-
ments laid the most eggs. Significant strain differences which follow those in
the management guides were observed in all parameters. This study confirms
that layers molted without feed withdrawal can achieve optimum productive
performance post molt as long as the nutrient level is properly controlled during
the first four weeks.

Key Words: Molting, Nutrient levels, Egg production

    195    Effects of feeding grains naturally contaminated with Fusarium
mycotoxins on hepatic fractional protein synthesis rates of laying hens.  S.
Chowdhury* and T. Smith, University of Guelph, Guelph, ON, Canada.

Experiments were conducted to evaluate the effects of feeding grains naturally
contaminated with a combination of Fusarium mycotoxins on hepatic frac-
tional protein synthesis rates (FSR) of laying hens. Thirty-six, 32-week-old lay-
ing hens were fed diets formulated with (1) uncontaminated grains, (2) con-

taminated grains, or (3) contaminated grains + 0.2% polymeric glucomannan
mycotoxin adsorbent (GMA) for a period of 4 weeks. Hepatic FSR were mea-
sured in vivo by the flooding-dose method. The feeding of contaminated grains
decreased hepatic FSR in laying hens compared to controls after 4 weeks. Supple-
mentation of contaminated diets with GMA did not prevent the reduction in
FSR compared to unsupplemented contaminated grains. It was concluded that
hepatic in vivo FSR of laying hens were sensitive to the feeding of grains natu-
rally contaminated with Fusarium mycotoxins. The magnitude of inhibition of
FSR caused by Fusarium mycotoxins was minor, therefore, the scope of GMA
to prevent the adverse effect was limited.

Key Words: Fusarium, Laying hen, Protein synthesis

    196    Effect of dietary phosphorus concentration on nutrient mass bal-
ance of laying hens.  T. Applegate*1, W. Powers2, P. Jaynes1, A. Storm1, and M.
Jeffrey2, 1Purdue University, West Lafayette, Indiana, 2Iowa State University,
Ames.

An experiment was conducted to determine the fate of fed nutrients through
egg, excreta, and feed analysis when four concentrations of dietary phosphorus
were ad libitum fed (0.16, 0.24, 0.32, and 0.40% non-phytate phosphorus; NPP)
from 28 to 75 wk of age. The experiment was conducted with W-36 Hyline hens
(average 28 wk BW=1.62 kg) in individual cages (15 hens/ diet). Feed intake
was determined and excreta and eggs were quantitatively collected during a 3 d
total collection at 28, 44, 60, and 75 wk of age, lyophilized, and analyzed for
DM, N, Ca, P, K, Cu, Mn, Zn, S, Fe, Al, Na, and Mg. Egg production, weight,
and nutrient composition were unaffected by dietary NPP. Similarly, feed DM
intake was unaffected by dietary NPP (average=83.8 g DM/hen/d and 96.74 g
DM/hen/d; 28 and 75 wk of age, respectively). Excreta DM was 16.45 and
21.71 g/hen/d at 28 and 75 wk of age, respectively. Excreta N was 887 and
1240 mg/hen/d at 28 and 75 wk of age, respectively. Dietary P intake, however,
increased with increasing dietary NPP. At 28 wk of age, hens fed 0.16 % NPP
ate 0.277 g/hen/d vs. hens fed 0.40% NPP at 0.482 g/hen/d, resulting in 0.187
and 0.408 g P being excreted/hen/d (P < 0.05). By 75 wk of age, hens fed 0.16
% NPP ate 0.34 g/hen/d versus that of hens fed 0.40% NPP at 0.589 g/hen/d,
thereby resulting in 0.277 and 0.406 g P excreted/hen/d (P < 0.05). Excretion of
Ca was unaffected by dietary NPP and averaged 1.35 and 1.85 g/hen/d at 28
and 75 wk, respectively. Excretion of K was unaffected by dietary NPP and
averaged 0.533 and 0.61 g/hen/d at 28 and 75 wk, respectively. Excretion of S,
Fe, Al, and Cu were the most notable minerals affected by dietary NPP and
increased from 72.6, 14.1, 4.56, 0.87 mg/hen/d when fed 0.16 % NPP to 88.3,
20.8, 11.62, and 0.97 mg/hen/d when fed 0.40 % NPP, respectively (P < 0.05).
In conclusion, hens fed increasing NPP concentrations from 0.16 to 0.40 %
excreted 32 to 54 percent more P over the first cycle of egg production.

Key Words: Laying hen, Manure, Nutrient excretion

    197    Effects of chronic social stress on immune function, production
and feather condition of three genetic strains of leghorn hens at 45 weeks
of age.  A. G. Fahey*1,2, R. M. Marchant-Forde1, H. W. Cheng1, and W. M.
Muir2, 1USDA-ARS, West Lafayette, Indiana, 2Purdue University, West Lafayette,
Indiana.

Social stress in hens is a common problem impacting welfare. To examine
whether there are genetic differences in response to chronic social stress, three
genetic strains of White Leghorn hens (docile (KGB), aggressive (DXL), and
control (MBB) strains) were housed in low (L) (4 birds/cage, 175cm2/bird) or
high (H) (10 birds/cage, 213cm2/bird) density cage systems from 17 wks of age
to form 6 treatments. At 45 wks of age blood samples were collected for immu-
nological analysis from 12 birds per treatment. Following euthanasia, body
weight and organ weights were measured and feather condition was assessed
on a 0 to 5 scale with 0 indicating smooth, intact plumage and 5 indicating bare
skin with injury. Results showed that DXL (H and L) had significantly heavier
body weights than other treatments (P<0.05). High density DXL had lower spleen
weights than birds from all other treatments (P<0.05) and L MBB had larger

Environment and Management: Layers, Turkeys, Waterfowl
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spleens than H MBB birds (P<0.05). Low density DXL had smaller livers than
birds from all other treatments (P<0.05) and L MBB was found to have reduced
liver size relative to H MBB (P<0.05). No other significant treatment differ-
ences were found for body, heart or adrenal weights. Likewise there were no
differences in birds’ T- or B- lymphocytes among treatments. In general, H and
L DXL birds had the worst feather condition with H MBB birds exhibiting the
best feather condition (P<0.05). Overall, chronic social stress was shown to
have little effect on the immune parameters measured in the three genotypes.
While some body and organ weights differed across genotype, there was no
notable impact of stress on these parameters. Feather condition was affected by
treatment indicating a possible difference in feather pecking among strains. In
conclusion, hens exhibit some genetic differences in response to chronic social
stress, however more research is needed to evaluate the extent of these differ-
ences.

Key Words: Stress, Genotype, Hens

    198    Behavioral assessment of efficiency of hens housed at different
stocking densities.  S. J. Shields*, S. E. Scheideler, E. E. Blankenship, L.
Robeson, and M. M. Beck, University of Nebraska, Lincoln.

Efficiency of hens decreases with increased stocking density; we hypothesized
that changes in behavior divert dietary energy from productivity. Thirty cages
(41.15 x 50.8cm) were stocked with Bovan hens at 5 densities (D) (1,3,4,5, or 6
hens), with 6 replicates per D. Hens in each cage were videotaped for 1h, 3x/
day (early (ED), 0600h to 1300h; late (LD),1400h to 2100h; night (N), 2200h
to 0500h), for ~2 wk. Behaviors were scored by a trained observer at 5-min
intervals during each h using scan and zero-one sampling. Feed intake and egg
production (EP) were recorded daily. Data were analyzed by ANOVA. There
was no effect of density on EP, but hens at higher D ate more (p=0.0007),
resulting in lower feed efficiency. There was an effect of D (p=0.0003) on out of
view behaviors. In feeding behavior, there were differences between ED and
LD (p=0.0048) and between ED and N (p=0.0038) in D1; between ED and N in
D3 (p=0.0066), D4 (p=0.0727), D5 (p=0.0001) and D6 (p=0.0029); and be-
tween LD and N in D3 (p=0.0151), D4 (p=0.0130), D5 (p=0.0001), and D6
(p=0.0037). For “stand active,” there were differences between D1 and both D4
(p=0.0061) and D5 (p=0.0028); between ED and N in D3 (0.0048), D5
(p=0.0001), and D6 (p=0.0003); between ED and LD in D4 (p=0.0461) and D5
(p=0.0876); and between LD and N in D3 (p=0.0019) and D6 (p=0.0150).
There were time effects for sleeping (P<0.0001) and drinking (P<0.0001). For
drinking, all times (ED, LD and N) were different (p < 0.0004); for sleeping, N
was different from both ED and LD (p<0.0001) but ED and LD were not differ-
ent. There was an interaction between time and D (p<0.0001) for stretch and
wing flap behaviors, with differences between ED and LD (p=0.0001) and be-
tween LD and N (p=0.0026) in D1. Behavior is thus substantially affected by
D; it may be easier to conserve energy in single hen cages by reducing activity.
Conversely, competing for food and vying for space in more crowded cages
may contribute to reduced efficiency.

Key Words: Stocking density, Laying hen behavior, Production efficiency

    199    Effects of fluoride fed during growth on bone strength of caged
laying hens.  A. B. Webster*1, R. J. Buhr2, N. M. Dale1, and R. M. Jardim3,
1University of Georgia, Athens, 2USDA ARS Russell Research Center, Athens,
Georgia, 3Federal University of Goias, Goias, Brazil.

500 Hy-Line W-36 pullets were raised on the floor and fed one of five diets
containing 0, 50, 100, 200, or 400 ppm fluoride (F), as sodium fluoride (NaF),
from day 1 to 16 weeks of age. At 16 weeks, 20 pullets per treatment were
sacrificed. The left humerus, femur, and tibiotarsus of each bird were excised
and cleaned of soft tissue by dissection. After measuring weight and length,
each bone was broken in an Instron machine to determine maximum breaking
load. The free thoracic vertebra (FTV) and the proximal section of the tarsometa-
tarsus (PTM) were fixed in formalin for subsequent histomorphometric assess-
ment of bone components. The remaining pullets were housed 2 per cage,
photostimulated and fed a layer ration, without NaF. At 30 and 45 weeks of age,
additional 20 pullets per treatment were sacrificed and data collected as above.
Live-bird palpation scoring of deformity at the costochondral junctions of the
ribs was conducted at 20, 28, 36, and 45 weeks. A six-point scale (0-5) was

used with 0 indicating no deformity and 5 denoting gross deformation of the rib
cage. Egg production was recorded from 19-30 weeks and 41-43 weeks. Di-
etary fluoride resulted in statistically significant increases in bone strength at
all ages (P<.05). The improvement was most pronounced in birds fed 400 ppm
F. At 45 weeks, the maximum breaking loads for the humerus, femur, and
tibiotarsus of these birds averaged 37, 24, and 22% greater, respectively, than
those for control hens, although the bones were significantly shorter by 2.1, 2.0,
and 2.9 mm, respectively.400 ppm F significantly increased humerus weight
but not femur or tibiotarsus weight. Palpation scores were low until 36 weeks
and increased considerably by 45 wks, at which time the birds in the 50 ppm F
treatment had the best scores. Birds fed 400 ppm F were significantly lighter
than control birds (e. g. 1136 vs. 1162 g at 16 wks, and 1612 vs. 1768 g at 45
wks). Egg production was not significantly affected by F level in the diets of
growing pullets. Histomorphometric evaluation of the FTV and PTM remains
to be completed.

Key Words: Caged laying hen, Bone strength, Fluoride

    200    Performance of turkey toms and hens fed diets supplemented with
mannan oligosaccharides.  R. M. Hulet* and T. L. Cravener, The Pennsylva-
nia State University, University Park.

A feeding trial with 486 turkey toms (0.202m2/bird) and 587 hens (0.167m2/
bird) was conducted over 13 wks to study the effect of gender and mannan
oligosaccharides (BM, Bio-Mos, Alltech) supplementation on performance.
Poults (Hybrids) were raised in 24 floor pens (sex-separate), with 6 replicate
pens per diet gender combination. The control (CON) feeding program (calcu-
lated analysis) included a pre-starter (0-3 week; 26.5% CP; 5.25% CF; BMD,
50 g/ton; Coban,90 g/ton), starter (3-6 week; 27.0% CP; 7.0% CF; Coban,78 g/
ton; Flavomycin, 2 g/ton), grower-I (6-9 wk; 23.0% CP, 3.0% CF; Coban,60g/
ton; BMD, 50g/ton), grower-II (9-12 wk; 17.0% CP; 5.0% CF; BMD, 50g/ton).
The BM diets were supplemented with BM at 3lb/ton (pre-starter), 2 lb/ton
(starter) and 1 lb/ton (grower-I and I) and all but the grower-II also included
Coban (at above levels). No significant differences (SD) in BW, BW Gain
(BWG), or feed intake (FI) from 0 to 13 wks were observed due to BM treat-
ment. Feed conversion (FC) was significantly higher due to BM supplementa-
tion during wks 0-3, but was not affected by diet otherwise. No SD in Feed cost
per bird or in mortality rate was observed due to BM supplementation. Toms, as
expected, consistently obtained higher BW, BWG, and FI over all age phases vs
hens. Tom FC was significantly better than hens for 0-3, and 9-13 wks. No SD
was noted between FC of toms and hens during wks 3-9. A SD (higher) mortal-
ity rate was observed for toms in wk 3-9 vs hens. Hens exhibited a SD (lower)
Feed cost/bird through all ages, than toms. No SD was found between CON and
BM treatments for any growth parameter.

Key Words: Turkey, Mannan oligosaccharides, Bio-Mos

    201    Turkey toms fed low calcium and phosphorus diets supplemented
with phytase 1. Growth performance and carcass yield.  R. M. Hulet*1, P.
H. Patterson1, R. J. Mitchell2, and T. L. Cravener1, 1The Pennsylvania State
University, University Park, 2Mitchell Consulting Service, Tega Cay, South
Carolina.

A turkey study was conducted to measure the affects of feeding diets formu-
lated to contain lower levels of calcium (Ca) and total phosphorus (tP) (15 and
15%, respectively) than controls (CON) from 6-9 wk, 29 and 23% lower from
9-12 wk and 45 and 33% lower from 12-13 wk with and without phytase supple-
mentation. Toms (BUTA-T2) were raised in 24 floor pens (0.212 m2/bird) with
8 replicate pens per diet treatment (CON, Low Ca and tP (LCP), Low Ca, and tP
with phytase (LCPPH)). The CON feeding program (calculated analysis) in-
cluded a pre-starter (0-3 wk: 28.4% crude protein (CP), 1.45% Ca, 1.03% tP),
starter (3-6 wk: 27.4% CP, 1.41% Ca, 1.01% tP) grower-I (6-9 wk: 24.5% CP,
1.48% Ca, 1.00% tP) grower-II (9-12 wk: 22.5% CP, 1.37% Ca, 0.92% tP) and
finisher (12-13 wk: 18.9% CP, 1.18% Ca, 0.79% tP). All birds were fed the
same commercial diets from 0-6 wk which contained 0.06% phytase. The CON
diets did not include phytase after 6 wk. Dietary treatment did not significantly
affect BW, BW Gain (BWG), or feed intake (FI) from 0 to 12 wks. At 13 wk, the
BW of LCP and LCPPH birds were significantly lower than the CON birds. The
BWG from wk 12 to 13 was significantly higher in CON compared to LCP
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treatments and were intermediate for the LCPPH. From 12 to 13 wk FI was
significantly higher for CON and LCPPH, compared to LCP pens. Feed conver-
sion and mortality were not affected by treatment. Processing and cut-up of
toms at 13 wks resulted in no treatment differences in the weight of the breast,
legs, neck, skin, wings, thighs, back, abdominal fat pad or yield as a percent of
the last BW, due to treatment. LCP diets did result in poor performance during
wk 12-13, indicating phytase supplementation benefited the LCPPH birds with
similar and intermediate BWG to the CON (P=0.05).

Key Words: Turkey, Phytase, Growth efficiency

    202    Turkey toms fed low calcium, phosphorus diets supplemented with
phytase 2. Impact on litter mass, phosphorus, bone mineral density and
feed costs.  P. H. Patterson*1, R. M. Hulet1, R. J. Mitchell2, and T. L. Cravener1,
1The Pennsylvania State University, University Park, 2Mitchell Consulting Ser-
vice, Tega Cay, South Carolina.

A turkey study was conducted to measure the affects of feeding diets formu-
lated to contain lower levels of calcium (Ca) and total phosphorus (tP) (15 and
15%, respectively) than controls (CON) from 6-9 wk, 29 and 23% lower from
9-12 wk and 45 and 33% lower from 12-13 wk with and without phytase supple-
mentation. Toms (BUTA-T2) were raised in 24 floor pens (0.212 m2/bird) with
8 replicate pens per diet treatment (CON, Low Ca and tP (LCP), Low Ca, and tP
with phytase (LCPPH)). The CON feeding program (calculated analysis) in-
cluded a pre-starter (0-3 wk: 28.4% crude protein (CP), 1.45% Ca, 1.03% tP),
starter (3-6 wk: 27.4% CP, 1.41% Ca, 1.01% tP) grower-I (6-9 wk: 24.5% CP,
1.48% Ca, 1.00% tP) grower-II (9-12 wk: 22.5% CP, 1.37% Ca, 0.92% tP) and
finisher (12-13 wk: 18.9% CP, 1.18% Ca, 0.79% tP). All birds were fed the
same commercial diet from 0-6 wk, which contained 0.06% phytase. The CON
diets did not include phytase after 6 wk. Bone mineral density measurements of
humerus and femur from LCP or LCPPH birds were the same as the CON at 6,
9, 12, or 13 wk (P=0.05). Dietary treatments did not influence wing or thigh
mass when birds were processed at 13 wk (P=0.05). Litter mass was not signifi-
cantly impacted by dietary treatments at the conclusion of the study (P=0.05).
However, litter phosphorus (LP) was 26 and 24% less on a dry matter and as is
basis, respectively for the LCPPH treatment at 9 wk compared to the CON
(P=0.05). The LCP treatment LP was intermediate and not different from the
others. At the end of 13 wk LP on an as is basis was 17% less for the LCPPH
and LCP treatments compared to the CON (45.7b, 44.8b, 54.7ag/kg, respectively,
P<0.05). Feed costs for the LCP and LCPPH diets during the grower-I, II and
finisher phases averaged $2.56, $3.76 and $4.82/ton savings compared to the
CON. Total feed costs per bird were similarly less for the LCP and LCPPH
compared to the CON ($5.57b, $5.62b and $5.74a, respectively, P=0.05). These
findings suggest the negative effects of LCP diets can be averted with greater
dietary phosphorus levels in the 12-13 wk finisher phase.

Key Words: Turkey, Phosphorus, Bone mineral density

    203    Effect of feeding time on the reproductive performance of Pha-
raoh quail and Pekin duck.  M. Petek*, University of Uludag, Bursa, Turkey.

Whether feeding early or late during the day can be used as a means to improve
the fertility, hatchability, and embryonic mortality in quail and duck is unknown.
Therefore, three feeding periods were used to measure the impact of feeding

time on reproductive performance of Pharaoh quail (Coturnix coturnix Pha-
raoh) and Pekin Duck (Anas platyrhynchos). Male and female quail and duck
breeders were housed in colony cages and free-range housing systems, respec-
tively. They were fed ad libitum between 0900 to 1300 h or 1300 to 1700 h or
24 h (control) daily. Eggs (736 quail and 272 duck) were used to determine
reproductive performance. Eggs were incubated in a commercial setter and
hatcher. The setter was operated at 38.0±1.0ºC dry bulb and 29.0±0.5ºC wet
bulb temperatures. The hatcher was operated at 37.0 ±1.0ºC dry bulb and
31.0±0.5ºC wet bulb temperatures. Eggs in the setter were turned 15 times per
day. Three days after removing the chicks from the hatcher all unhatched eggs
were classified as infertile, early dead, late dead, or dead pipped. Hatchability
was calculated as the number of chicks hatched per fertile or total eggs. The
fertility results were reported as apparent fertility on clear egg basis. All traits
were analysed with Chi-square test using SPSS® computer software (version
10.00). Hatchability of total eggs was significantly increased in duck and sig-
nificantly decreased in quail due to limited time of feeding. Results indicated
that feeding between 1300 to 1700 h reduced apparent fertility when compared
with the effects of feeding between 1300 to 1700 h. Different feeding times
affected the total embryonic mortality. Further investigations are needed to de-
termine the optimum length of feeding time for each bird species.

Key Words: Feeding time, Hatchability, Quail

    204    Comparative histology of duck bills following different bill trim-
ming practices.  H. W. Cheng*1, L. Gustafson2, E. A. Pajor3, and J. A. Mench2,
1USDA-ARS, West Lafayette, Indiana, 2University of California, Davis, 3Purdue
University, West Lafayette, Indiana.

Various histological staining methods have been developed to examine trauma-
induced pathological changes. Each method is chosen in a tissue-dependent
manner. The aims of this study were to investigate trimming-induced bill mor-
phological changes and to test suitable staining methods for detecting trau-
matic neuromas. One hundred ninety-two day old Pekin ducklings were ran-
domly assigned into 12 floor pens (3.66 X 0.91 m). The pens were divided into
three groups, i. e., control, hot blade trimmed with cautery (HT), and tip-seared
(TS). Six bills were randomly collected from each group when the ducks were 3
and 6 wk of age, respectively. Following fixation and decalcification, the bills
were embedded in paraffin wax, and sectioned longitudinally. Alternate sec-
tions were stained with haematoxylin and eosin and Masson’s trichrome for
connective tissues, and for the nerve fibers, Bielschowsky’s silver impregna-
tion, Bodlan’s and Holm’s staining were used. Compared to the controls, al-
though both bill trims caused connective tissue proliferation in the bill stumps,
HT caused more thickness of tissue scars than those induced by TS. There were
nerve fibers in the bill stumps trimmed by TS but not in the bills trimmed by
HT. No neuromas were found in the bill stumps following either practice. These
characteristics of neuronal reactions were more clearly seen following Holm’s
staining than others. These results indicate 1) trauma-induced pathological
changes are dependent on the type of lesion; 2) in Pekin ducks, TS caused less
morphological changes than HT, which suggests that TS may be more humane
than HT; and 3) different histological methods should be used to examine dif-
ferent tissues, such as connective tissue vs. neuronal tissue. A further study is
needed to examine the correlations between these morphological changes and
pain sensations (acute and chronic) following the different bill trimming prac-
tices.

    205    Effect of ß-Mannanase (Hemicell®) on performance and body
weight uniformity in broiler chickens provided with corn-soybean meal
diets and economic ramifications.  M. Jackson*1, D. Anderson1, H. Hsiao1, F.
Jin1, and G. Mathis2, 1ChemGen Corp, Gaithersburg, Maryland, 2Southern Poul-
try Research, Athens, Georgia.

The enzyme B-mannanase has been shown to improve growth, feed conversion
and body weight uniformity in broilers. The value of uniformity is difficult to

quantify and is dependent on carcass value within various weight categories as
well as other factors. A 42-day trial was conducted in floor pens with male
Cobb X Cobb broilers provided with corn-soybean meal based diets in the ab-
sence of antibiotics. Treatments consisted of a control, control + B-mannanase
0-42 days, and control + B-mannanase 0-17 days of age. There were 45 birds/
pen and 8 replications per treatment. At 0, 17, and 42 days of age, all birds were
individually weighed to determine body weight uniformity (%CV) on a pen

Nutrition: Enzymes
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basis. Addition of B-mannanase from 0-42 days and 0-17 days increased final
weights by 4.7% (P<0.05) and 1.0 % (NS), and improved weight adjusted feed
conversion by 6 points (P<0.05) and 1.4 points (NS) respectively. Enzyme ad-
dition from 0-42 days significantly decreased 42 day body weight CV from
9.77% to 8.20%, while addition to 17d decreased CV to 9.31% (NS). A practi-
cal economic analysis was performed using individual body weights from this
experiment. The following dressed carcass values were used: 1. weights falling
within +/- 8% of the population mean, $0.88/kg 2. below this range, $0.66/kg
3. above this range, $1.00/kg. An $8.50/ton value of enzyme addition was cal-
culated not accounting for improvements in growth or feed conversion. Results
of this study suggest that ß-mannanase improves broiler uniformity which can
result in substantial economic benefits.

Key Words: B-mannanase, Uniformity, Economics

    206    Use of vegpro to improve soybean meal digestibility in layers.  A.
E. Sefton*1 and S. Leeson2, 1Alltech, Inc., Guelph, ON, Canada, 2University of
Guelph, Guelph, ON, Canada.

Plant protein supplements, particularly soybean meal, have low energy digest-
ibility when fed to poultry as compared to when fed to swine and so there should
be potential for increased digestibility. Vegpro® (Nicholasville, KY) is an en-
zyme combination specifically designed to enhance the digestibility of plant
protein supplements, and has been found to improve the digestibility of plant
protein supplements by 7% for energy, protein and amino acids. This long-term
layer trial was undertaken to test the efficacy of Vegpro when fed to layers. Four
treatment groups with 80, individually housed, 19 week old Shaver Whites were
used. The test rations were formulated the same nutrient specifications as the
control (C) treatment except that the ingredient profile of the soybean meal was
raised by 7% (L), 10.5% (M) and 14% (H) for metabolizable energy, crude
protein, and amino acids. The rations followed the Shaver White recommenda-
tions. This report covers the first 9, 28 day periods. There were no differences
among treatments until the 8th period when feed consumption of treatment H
was less than treatment L (P<0.05), there were no other differences in feed
intake. This difference mirrored the lower egg production of treatment H in the
9th period then it was lower than treatment C and M. There were no other differ-
ences in egg production, mortality, feed intake, egg weight, shell deformation
or albumen height. These results support the ability of Vegpro to improve di-
gestibility of soybean energy, protein and amino acids by at least 7% in layers.

Key Words: Enzymes, Digestibility, Layers

    207    Broiler responses to a feed enzyme in diets differing in amino acid
levels.  M. L. West*1, A. Corzo1, W. A. Dozier2, M. E. Blair3, and M. T. Kidd1,
1Mississippi State University, Mississippi State, 2USDA-ARS, Poultry Research
Unit, Mississippi State, Mississippi, 3Adisseo USA, Inc., Alpharetta, Georgia.

Diets varying in amino acid density, with and without a feed enzyme (Rovabio™),
were fed to 576 Ross x Hubbard male broilers (12 chicks/pen randomly allotted
to 48 pens) from 1 to 41 d of age. Diets were based on corn, soybean meal, and
poultry meal, and were fed from 1 to 14, 15 to 32, and 33 to 41 d. A control diet
(100%) exceeding NRC (1994) amino acid recommendations and mimicking
industry amino acid levels was increased to 105% and 110% in terms of amino
acid density. The combination of three amino acid density diets (100, 105, and
110%) with and without the feed enzyme (0 and 0.022%) resulted in a 3 x 2
factorial design (8 replications/treatment). The floor pens contained built-up
litter, nipple drinkers, and a tube feeder in a tunnel ventilated house. Pen BW
gain, feed conversion, and mortality were obtained in all periods. At 41 d, eight
broilers per pen were randomly selected for processing. The enzyme treatment
did not affect (P > 0.05) BW gain or feed conversion. However, 41 d mortality
was reduced (P < 0.05) when the feed enzyme was added. Increasing amino
acid density to 110% decreased feed conversion at 41 d compared to birds fed
100 and 105% amino acid density. Although each increase in amino acid den-
sity decreased (P < 0.05) abdominal fat, other differences (P < 0.05) in carcass
parameters were not observed. In conclusion, increasing amino acid density
resulted in lower feed conversion and abdominal fat, and the dietary addition of
Rovabio™ reduced overall mortality.

Key Words: Amino acid, Enzyme, Growth

    208    The effect of Avizyme 1502® on turkey poult performance from 0-
56 days.  C. Troche*1, X. Sun1, A. McElroy1, J. Remus2, and C. Novak1, 1Vir-
ginia Tech, Blacksburg, 2Danisco Animal Nutrition, Carol Stream, Illinois.

Enzyme supplementation has been shown to improve production parameters
and nutrient availability in wheat/barley based diets. However, due to the high
accessibility of high quality feedstuffs in the USA, these enzyme additives have
not been utilized thus the push to look at alternatives. A study was designed to
determine the effects of enzyme supplementation on turkey poults fed a com-
mercially based diet which included; corn, soybean meal, meat and bone meal
and ground wheat as protein sources. Day old BUTA turkey poults (n=3850)
were randomly divided into 35 pens and fed one of 5 dietary treatments for 56
days. Performance parameters (feed intake (FI), body weight (BW), body wt.
gain (BWG), feed conversion (FCR) and mortality) were evaluated along with
determination ileal digestibility of protein and energy on 21, 42 and 56d. Di-
etary treatments consisted of: a positive control (PC), a negative control (NC)
(corn matrix adjustment of 140 kcals - increase), and NC diets containing graded
levels of Avizyme 1502® (250g/MT, 500g/MT or 750g/MT). Significant differ-
ences in mortality were not observed during the trial. Effect of enzyme supple-
mentation on BWG and FI remained significant through 21 (P=0.031 and
P=0.0058, respectively) and 42d (P=0.0004 and P=0.0003, respectively), but
became negligible on 56d. FCR was significantly affected by diet on 42d
(P=0.0158). Day 21 FI (0.768, 0.7753 and 0.7428 kg/bird) showed a quadratic
effect (P=0.0118) with increase of enzyme supplementation. Enzyme supple-
mentation had a significant (P<0.05) age by treatment interaction on both en-
ergy and protein digestibilities. A quadratic response on both energy and pro-
tein digestibility was determined for 42d (P=0.003), with absence of a similar
response at 21d and 56d. Ultimately, Avizyme 1502® has a positive impact on
performance to 42 days of age, but the reason for this improvement is not re-
flected in an increase in digestibility of feedstuffs when turkey poults are feed a
commercially based starter program.

Key Words: Avizyme 1502®, Turkey poults, Ileal digestibility

    209    The effects of non-starch polysaccharide enzyme inclusion and
dietary energy restriction on performance of organically-reared broiler
chickens.  N. P. Buchanan*, L. B. Merritt, G. E. Seidel, and J. S. Moritz, West
Virginia University, Morgantown.

Feed constitutes a substantial cost in organic production. Organic poultry have
access to pasture; a nutrient source that has potential to curtail feed costs. Incor-
porating a non-starch polysaccharide (NSP) enzyme may enable broilers to bet-
ter utilize nutrients found in pasture. Past research has demonstrated that feed
restriction encourages broilers to forage. The objective of the current study was
to evaluate the extent that broilers may utilize pasture to meet energy needs for
growth. Seven hundred and five day-old Ross 308x344 broilers were reared
from 0-to-3-weeks in floor pens and fed a corn/soybean based diet that was
certified organic and met NRC recommendations. On day 21, 300 broilers were
randomly selected and moved into houses with access to pasture for 5 weeks.
Experimental grower diets were corn/soybean based, certified organic, and con-
sisted of two different energy levels (3200 or 2976 kcal/kg) arranged in a facto-
rial structure with two different enzyme inclusions (including or excluding NSP
enzyme). In addition, 300 broilers were fed similar diets and not given pasture
access. The study was repeated in spring and summer months. A split-plot de-
sign was utilized. Access was designated as the main plot with enzyme, energy,
and season representing subplots. An energy x enzyme x access effect (P=0.0064)
was observed for live weight gain (LWG). Broilers not given pasture access had
higher LWG compared to broilers given pasture access. In addition, consump-
tion of normal energy diets improved LWG compared to low energy diets, re-
gardless of pasture access. However, enzyme inclusion increased gain only when
broilers were given access to pasture. An enzyme x season effect was also ob-
served with broilers given the enzyme in spring exhibiting a higher LWG
(P=0.001). Feed efficiency improved (P=0.0009) for broilers reared in spring
months compared to summer months. These results demonstrate that diet incor-
poration of a NSP enzyme may allow organically-reared broilers to better utilize
pasture to meet nutrient needs, especially in spring months.

Key Words: Enzyme utilization, Organic production, Broilers



84 ABSTRACTS OF PAPERS

    210    0-to-6 week broiler performance effects of 3-nitro replacement in
the diet.  A. Parsons*1, A. McElroy1, T. Sefton2, and C. Novak1, 1Virginia Tech,
Blacksburg, 2Alltech, Inc., Guelph, ON, Canada.

The use of arsenic as an ingredient in 3-Nitro has increased consumer concern.
The objective of the current study was to assess the ability of Bio-MOS® to
replace 3-Nitro in a conventional broiler diet as determined by performance
parameters. Treatments consisted of a corn-soybean meal basal diet supple-
mented with AGP+3-Nitro+Coban (3-Nitro) or AGP+ Bio-MOS®+Coban (Bio-
MOS®). Each of the diets were fed to fourteen replicate pens of 45 straight-run
Cobb broilers (0.8sq ft/chick) during the (1-14d) starter period, (14-28d) grower
period, (28-35d) finisher period and (35-49d) withdrawal period. All diets were
formulated to meet or exceed NRC recommendations for each respective growth
period and fed in a mash form. There were no significant differences in live
weight gain (LWG) (p=0.39), feed intake (FI) (p=0.07) or feed conversion (FC)
(p=0.34) for broilers fed either the 3-Nitro or Bio-MOS® diets during the starter
period. Broilers fed the Bio-MOS® containing diet had higher (p=0.0001) LWG
during the grower, 0.917 and 0.856 kg respectively, and 1-49 d periods (p=0.003),
3.093 and 3.001 kg, respectively, compared to broilers fed diets containing 3-
Nitro. Broilers fed the Bio-MOS® containing diet also had greater FI for the
grower (p=0.002), finisher (p=0.04) and overall 1-49d (p=0.005) periods. Feed
conversion of Bio-MOS® fed birds improved significantly when compared to
3-Nitro fed broilers during the grower, 1.457 and 1.848 kg/kg (p=0.0008) and
1-28 d, 1.426 and 1.445 kg/kg (p=0.049). There was no significant difference
in mortality between diets. These findings conclude that replacing 3-Nitro with
Bio-MOS® in a commercial corn-soybean meal broiler diet is not only feasible
but beneficial to overall performance, most notably during the grower period
(14-28d).

Key Words: Broiler performance, 3-Nitro, Bio-MOS

    211    Evaluation of corn nutrient profile, starch digestibility and exog-
enous enzyme responsiveness for samples harvested during 2003 and 2004.
S. Dalsgaard*1, J. C. Remus2, M. Hruby3, and E. E. M. Pierson2, 1Danisco Inno-
vations, Brabrand, Denmark, 2Danisco Animal Nutrition, St. Louis, Missouri,
3Danisco Animal Nutrition, Marlborough, Wiltshire, United Kingdom.

Globally, corn is the most frequently used cereal grain in poultry feeds. This
relatively economical source of energy and other nutrients is assumed to be also
highly digestible and uniform ingredient. However, both scientific and com-
mercial experience suggests that corn can be less uniform source of nutrients
for poultry due to the nutrient level variations but also due to differences in
nutrient digestibility, namely starch digestibility.

Five-hundred fifty-eight corn samples, 221 harvested in 2003 and 337 in 2004,
were collected from 31 countries to evaluate nutrient characteristics including
dry matter, starch, crude protein, oil and starch in vitro digestibility (dry matter
basis). Additionally, the responsiveness of corn to the multi-enzyme (Xylanase,
Amylase and Protease) feed system (Avizyme® 1500, 0.1% inclusion, Danisco
Animal Nutrition) was determined as part of the Avicheck™Corn service to
predict energy improvement value (EIV) of a specific corn sample when supple-
mented poultry feeds. There were no differences in average nutrient levels, av-
erage starch digestibility or the average enzyme response between two harvest
years. However, nutrient levels varied between: 77.8 - 92% (dry matter), 64 -
75% (starch), 6.7 - 12% (crude protein), 2.4 - 7.9% (oil) and starch digestibility
(56.7 - 84%). Average EIV for both harvest years combined was 145 kcal/kg
corn (65.8 kcal/lb). Globally, corn samples from Canada and Brazil showed the
highest energy improvement values (~150 - 155 kcal/kg or 68 - 70.3 kcal/lb)
while samples from Thailand and Indonesia had the lowest average EIV (~130
- 135 kcal/kg, 59 - 61 kcal/lb) due to the enzyme supplementation. Samples
from Brazil, France and Thailand had the most variable EIV results. The results
on this large dataset of corn samples confirm a wide variability in nutrient con-
tent and starch digestibility. The results also justify a need for a customer spe-
cific approach when incorporating feed enzymes in corn-based poultry feeds to
achieve maximal profit.

Key Words: Corn, nutrient levels, Starch digestibility, Avizyme 1500

    212    Effects of simultaneous supplementation of alpha-galactosidase and
citric acid on nutrient digestibility and growth performance of broiler
chicks.  T. Ao*, A. Cantor, A. Pescatore, M. Ford, and J. Pierce, Alltech-Univer-
sity of Kentucky Nutrition Research Alliance, Lexington.

A study was conducted to investigate the effects of dietary supplementation of
alpha-galactosidase and citric acid on nutrient digestibility and growth perfor-
mance of broilers fed corn-soybean meal based diets with different energy lev-
els. Treatments consisted of feeding diets with two energy levels (2,740 or 3,100
kcal AME/kg), two levels of alpha-galactosidase (0 or 1724 units/kg) and two
levels of citric acid (0 or 1.5%) in a 2 x 2 x 2 factorial arrangement of treat-
ments. A total of 576 male broiler chicks, 1 day of age, were uniformly distrib-
uted by weight to provide six replicate groups of twelve caged chicks for each
of the eight treatments. Excreta samples were collected from each replicate for
24 hours on Day 18 to measure nutrient digestibility and AMEn of the diets.
Alpha-galactosidase significantly (P < 0.05) increased reducing sugar concen-
tration in the crop content and improved the AMEn of the diets. Citric acid
significantly decreased the pH of the crop content, increased the activity of a-
galactosidase and decreased the AMEn of the diets. The reduction of AMEn due
to the supplementation of citric acid occurred only when citric acid was added
to the diets without alpha-galactosidase, but not to the diets supplemented with
the enzyme. Chicks fed citric acid had significantly lower gain to feed ratio
than did chicks fed both alpha-galactosidase and citric acid. Alpha-galactosi-
dase significantly improved the AMEn of the lower energy basal diets by 12%,
while citric acid significantly reduced the AMEn of the lower energy basal diets
by 6.9%. The AMEn of the higher energy basal diets were unaffected by either
enzyme or acid supplementation. These results suggest that alpha-galactosidase
can be used to correct the depression in nutrient digestibility and growth perfor-
mance of broiler chicks caused by citric acid supplementation of low energy
diets.

Key Words: α-galactosidase, Citric acid, Broilers

    213    Phytase, carbohydrase and protease have an additive effect on the
performance of broilers fed on nutritionally marginal diets.  A. Cowieson1,
E. Pierson*2, T. D’Alfonso2, and O. Adeola3, 1Danisco Animal Nutrition,
Marlborough, Wiltshire, United Kingdom, 2Danisco Animal Nutrition, St Louis,
Missouri, 3Purdue University, West Lafayette, Indiana.

The effects of carbohydrases, proteases, and phytases in the diets of broiler
chickens has been studied and reviewed over the last several decades and it is
clear that the use of these enzymes, under appropriate conditions, can be an
effective nutritional strategy to improve the profitability of poultry production.
However, the suggested modes of action of these enzymes may overlap and so it
is not clear whether they can be used in combination for a fully additive re-
sponse. A 28-d trial was conducted with 1,152 broiler chickens (8 treatments
with 12 replicate pens of 12 chicks). The birds were fed on a corn/soy-based
negative control (NC) diet that was formulated to be 220kcal/kg, 0.16% and
0.15% lower in metabolizable energy, available P and Ca respectively than the
positive control diet (PC), which was fed for comparison. The NC diet was
supplemented with phytase (Phyzyme® XP, Danisco Animal Nutrition), a cock-
tail of xylanase, amylase and protease (XAP; Avizyme® 1505, Danisco Animal
Nutrition) or a combination of phytase and XAP at two concentrations of each
enzyme (100 and 200 ppm). Growth performance, ileal digestible energy (IDE),
and the digestibility coefficients of N, Ca, P and DM were calculated. Individu-
ally and in combination, both phytase and XAP improved (P<0.05) gain-to-
feed ratio compared with NC particularly at the highest inclusion concentra-
tion. Bodyweight gain followed a similar trend, with an improvement of ap-
proximately 6% with either enzyme individually and 12% improvement with a
combination of phytase and XAP. A 165 kcal/kg reduction in IDE was noted
between the NC and PC diets and a combination of phytase and XAP improved
IDE by over 100 kcal/kg. It can be concluded that the use of phytase and XAP
individually in a corn/soybean meal-based diet is effective in improving nutri-
ent digestibility and performance of broilers. Furthermore, there may be an ad-
ditive effect of phytase and XAP on broiler performance, giving a cost-effective
nutritional strategy for the profitable production of poultry products.

Key Words: Enzyme, Combination, Broiler
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    214    Influence of phyzyme XP™ on commercial leghorns fed corn-soy
diets.  G. Wu*, Z. Liu, M. M. Bryant, and D. A. Roland, Auburn University,
Auburn, Alabama.

The objective of this experiment was to determine the influence of Phyzyme®

on performance and profits of commercial Leghorns fed con-soy diets. Seven
diets were fed to Hy-line W-36 hens (n = 840, 8 replicates of 15 hens per treat-
ment) during Phase 1 (from wk 21 to 33). The treatments consisted of a control
diet containing 0.38% nonphytate phosphorus (NPP) and a 2 × 3 factorial ar-
rangement with two dietary NPP levels (0.11 and 0.26%) and three phytase
sources (no phytase, Natuphos®, Phyzyme®) . Results showed that dietary NPP
levels had significant effects on feed intake, egg production, egg weight, egg
mass, egg specific gravity, and NPP intake. The addition of Phyzyme® signifi-
cantly increased egg production and egg mass of hens fed the deficient-phos-
phorus diet (0.11% NPP) to levels that were similar to hens fed the control diet
(0.38% NPP). Although feed intake of hens fed the diets supplemented with
Phyzyme® or Natuphos® was significantly less than that of hens fed the control
diet, there were no significant differences in egg mass and egg production be-
tween the control diet and the diets supplemented with Phyzyme® or Natuphos®

. Feed conversion and egg specific gravity of hens fed the diets supplemented
with Phyzyme® were significantly better than those of hens fed the control diet.
Phyzyme® supplementation had no effect on egg weight, egg specific gravity,
body weight, and mortality. There were no significant differences in feed in-
take, egg production, egg weight, egg mass, feed conversion, egg specific grav-
ity, mortality, and body weight between the diets supplemented with Natuphos®

and the diets supplemented with Phyzyme® . In conclusion, the addition of
Phyzyme® had positive influences on performance and profits of commercial
Leghorns fed corn-soy diets.

Key Words: Phyzyme®, Hens, Phytase

    215    Effect of microbial phytase supplementation on nutrient digest-
ibility of corn and soybean meal-based broiler diets.  N. K. Sakomura1, F.
Santos1, M. Hruby2, E. M. Pierson3, J. C. Remus3, and J. S. Sands*2,
1Universidade Estadual Paulista, Jaboticabal, São Paulo, Brazil, 2Danisco
Animal Nutrition, Marlborough, Wiltshire, United Kingdom, 3Danisco Animal
Nutrition, St. Louis, Missouri.

A study was conducted to evaluate the effect of variable phytase levels in corn-
based diets reduced progressively in nutrients (P, Ca, ME, crude protein (CP),
amino acids (AA) on ileal digestibility of energy and nutrients in broilers. Us-
ing a CRD, a total of 630 male broiler chicks (Cobb) were assigned to seven
treatments with six replicates of 15 chicks each. Diets treatments consisted of a
Positive control (PC), 3 negative control diets with progressive reduction of
nutrients (NC1, NC2 and NC3) and 3 levels of phytase (500, 750, and 1000
FTU/kg of Phyzyme® XP 5000G, Danisco Animal Nutrition) for each NC treat-
ment. Diets were fed between 14 and 21 days of age. Digestibility of nutrients
was determined by ileal digesta collection. A source of acid-insoluble ash (AIA)
was added at 1% to the diets as an indigestible marker. At 21 days all birds were
humanely slaughtered and the contents of the terminal ileum collected. The
nutrient reductions in the NC diets resulted in significantly (P<0.05) lower ileal
digestible energy (IDE) compared to the PC diet. Phytase supplementation (500
and 750 FTU/ kg) of the NC diets improved (P<0.05) IDE by 8% on average.
CP digestibility was not influenced by the reduction in nutrient levels in the NC
diets. However, phytase supplementation increased the digestibility of CP (avg.
5%) and most AA (2-5%). For minerals, the digestibility coefficients of NC1
were inferior to the PC and phytase supplemented diets. Ileal digestibility of P,
Zn, Cu, Mg and Na were improved (P<0.05) with 500 or 750 FTU/ kg of supple-
mental phytase. These results confirm previously published reports on improved
energy and nutrient digestibility in broilers fed diets containing microbial
phytase.

Key Words: Phytase, Ileal digestibility, Broiler

    216    Influence of dietary supplementation of organic minerals and
phytase on mineral concentration in manure of replacement pullets.  A.
Mañón, A. Cantor*, A. Pescatore, M. Ford, H. Gillespie, and M. Daley, Alltech-
University of Kentucky Nutrition Research Alliance, Lexington.

The effect of dietary supplementation of organic minerals (proteinates) and
phytase on manure mineral concentration and growth performance was evalu-
ated in a study using 1152 Hy-Line W-36 pullets, 2 wk of age. Corn-soybean
meal starter, grower and finisher basal diets were fed with 1) no trace mineral
supplement, 2) an inorganic trace mineral supplement or 3) an organic trace
mineral supplement and with or without phytase in a 3 X 2 factorial arrange-
ment of treatments. The levels of minerals (mg/kg diet) provided by the inor-
ganic trace mineral supplement were: Cu (5), I (0.35), Fe (80), Mn (60) and Se
(0.3) in the starter diets and Cu (4), I (0.35), Fe (60), Mn (30), Zn (35) and Se
(0.3) in the grower and finisher diets. Mineral levels (mg/kg diet) provided by
the organic trace mineral supplement were: Cu (1.8), I (3), Fe (9.6), Mn (16),
and Se (0.2) in the starter diets and only half of these levels in the grower and
finisher diets. Calcium and available phosphorus were both decreased by 0.1%
in phytase supplemented diets. Twelve replicate groups of 16 pullets were as-
signed to each of the six treatments. The pullets were housed in cages in an
environmental control building and experimental diets were fed from Weeks 3
through 18. Excreta samples were collected for 48 hr during Week14 from eight
replicates per treatment and analyzed for minerals content using induced coupled
plasma spectrophotometry. Feeding the diets with organic minerals compared
with those containing the inorganic trace mineral supplement significantly (P <
0.05) reduced manure concentrations of Cu (27 vs. 35 mg/kg dry matter), Fe
(694 vs. 1068 mg/kg) and Zn (154 vs. 279 mg/kg). Compared with diets with-
out enzyme supplementation, phytase decreased the levels of total P (28 vs. 33
g/kg), Ca (43 vs. 47 g/kg) and Fe (694 vs. 1068 mg/kg) in the dried manure.
Growth performance was not affected by dietary treatments. The results indi-
cate that both organic minerals and phytase can be used to significantly lower
mineral concentrations in pullet manure.

Key Words: Trace minerals, Organic, Manure

    217    Holo-analysis of the effects of genetic, managemental, chronologi-
cal and dietary variables on the efficacy of a pronutrient
mannanoligosaccharide in turkeys.  G. Rosen*, Pronutrient Services Ltd.,
London, England.

All available negatively-controlled turkey test data sets from 16 publications on
a yeast mannanoligosaccharide, Bio-Mos® (BM) Alltech Inc., have been holo-
analysed by multiple regression of start-to-finish feed intake (FDIeff), liveweight
gain (LWGeff), feed conversion ratio (FCReff) and mortality (MORTeff) ef-
fects on 13 independent variables, control performance, year, duration, dosage,
discontinuous dosage, hen, cage, pellet, antibiotic, anticoccidial, disease, high
(>10%) control mortality and non-USA. Average responses are FDIeff = -243g
(-1.45%), LWGeff = 57.0g (0.85%) and FCReff = -.0156 (-0.75%), using 0.5 -
4.0gBM/kg feed (mean 1.06) in 21 - 140 (74.2) day tests on 12,723 turkeys in
33 tests in France (4), Poland (3) and USA (26), in which 24/33 tests manifest
mean MORTeff = 1.29% (14.9%). Respective coefficients of variation of these
effects are 451, 451, 705 and 426% with beneficial response frequencies of
52% for LWGeff and FCReff (jointly 33%) and 52% for MORTeff. Outlier-free
(2.5 x RMSE) models (p in .05/p out .10) gave no significant BM dosage terms;
significant negative FDI, FCR and MORT control performance terms; enhanced
FDIeff with duration; reduced LWGeff and FCReff with year; and better
MORTeff with disease and antibiotic. Less stringent models (p in .25/p out .34)
for 30 FDI, 27 LWG, 30 FCR and 22 MORT outlier-free (1.5 x RMSE) tests
indicate reduced FDIeff with control FDI, hen, cage, pellet and high mortality;
increased FDIeff with duration; better FCReff with less efficient birds and
anticoccidial; reduced FCReff with antibiotic; reduced MORTeff in cage, pel-
let, USA test and control mortality; increased MORTeff with disease and antibi-
otic; and reduced LWGeff and FCReff and increased MORTeff with year. Top-
ics for future research when further data suffice include dose-response func-
tions; discontinuous dosage effects; specific disease influences; BM interac-
tions with other pronutrients (e. g. exogenous enzymes, microbials, etc. ) and/or
limiting nutrients; and comparisons with other oligosaccharides.

Key Words: Holo-analysis, Mannanoligosaccharide, Turkeys
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    218    Adsorption in comparison to enzymatic degradation - which is the
best method for deactivating mycotoxins in animal feed?  G. Schatzmayr*1,
D. Schatzmayr1, S. Nitsch1, and E. Binder2, 1Biomin GmbH, Herzogenburg,
Austria, 2Erber AG, Herzogenburg, Austria.

In spite of all efforts to prevent formation of mycotoxins significant contamina-
tions still occur. Contaminated grain or feed ingredients may encounter live-
stock health problems or poor animal performance because they can have chronic
and acute effects on animals. By now, the worldwide most applied method to
protect animals against mycotoxin-related diseases and to avoid carryover of
mycotoxins into animal products is the use of non-nutritive sorbents in the diet
which are supposed to tightly bind and immobilize mycotoxins in the gastro-
intestinal tract, resulting in a major reduction of toxin bio-availability. HSCAS,
the most extensively studied adsorbent, was demonstrated to be very effective
with regard to preventing aflatoxicosis, however, its efficacy against zearalenone
and ochratoxin A was limited and in the case of trichothecenes it was practi-
cally zero. The objective of this study was to evaluate binder and a microbio-

logical for detoxification in vitro and in vivo. The in vitro experiments showed
that natural binders bound ochratoxin up to 80% at pH 3 whereas the binding at
pH 6.5 was very poor. In contrast to that many of the processed binders could
deactivate OTA to a very high extend independently from the pH-value. Two of
these organoclays were tested separately in experiments with broiler chickens.
The addition of ochratoxin A to the diet of broilers led to impaired performance
parameters. Surprisingly the application of organoclays further decreased the
production efficiency factor (EEF). In contrast to that the use of a OTA-cleav-
ing yeast (Biomin®MTV) resulted in an improvement of EEF. The experiments
revealed that adsorbents are not useful for deactivating ochratoxin A in animal
feed. Organoclays which showed very good binding capabilities in vitro did not
work in in vivo experiments. The reason for this might be the binding of vita-
mins and other essential nutrients due to an alteration of the binding properties
of processed minerals from specific to unspecific binding. In contrast to bind-
ers the addition of a new yeast strain (Biomin®MTV) to the diet led to a detoxi-
fication of ochratoxin A.

Key Words: Mycotoxins, Detoxification, (Biomin®MTV)

    219    Factors affecting bone mineral density of brown and white laying
hens.  K. L. Nadeau*, C. M. Riczu, and D. R Korver, University of Alberta,
Edmonton, AB, Canada.

Lohman Brown (LB) and White (LW) pullets were grown according to breeder
guidelines. The birds were housed in individual cages at 18 wk of age, and daily
egg production and weekly feed intake were recorded. Bone mineral density
(BMD) of the shank was measured by quantitative computed tomography (QTC)
at 39, 43, 47, 51, 56, and 59 wk of age. The QCT procedure had no impact on
any production trait measured (P>0.05). From 39 to 59 wk, the LB birds had a
smaller total BMD, but larger total and trabecular cross-sectional areas. At 59
wk the LB also had a larger cortical area. The LW had a larger cortical BMD
from 47 to 59 wk. At all ages, BW was related to total, trabecular, and cortical
area (P<0.0001, r= 0.66 to 0.82). Larger birds had greater bone cross-sectional
area in order to support a larger body weight. All relationships of feed intake
and BMD could be explained by differences in BW; larger birds had greater
area and feed intake. At 39 wk, total and cortical area, and trabecular density
were correlated with feed intake (P=0.006 to 0.05, r=0.26 to 0.35). At 43 wk,
total area and feed intake were related (P=0.01, r=0.32), as well, cortical area
was correlated with feed intake (P=0.0002, r=0.46). At 47 wk, cortical area was
correlated with feed intake (P=0.007, r=0.34). Much of the variability in BMD
of laying hens was due to factors other than feed intake. Between 39 and 51 wk,
trabecular area was correlated with total egg production (P=0.005 to 0.02, r=0.30
to 0.36). At 43 and 47 wk, total area was correlated with shell weight (P=0.008
to 0.04, r=0.27 to 0.33). Shell weight was also correlated with trabecular area at
43 wk (P=0.03, r=0.27), and cortical area at 43 and 47 wk of age (P=0.0006 to
0.003, r=0.39 to 0.42). Hens with greater bone areas, and therefore Ca reserves,
are more likely to produce large numbers of well-calcified eggs. This study
showed the pattern of changes in the relationship among body weight, feed
intake, and BMD over time in laying hens. Most differences in the various
relationships identified could be explained in terms of the body weight of the
birds.

Key Words: Bone mineral density, Laying hens, Egg traits

    220    Effect of vitamins A, D and vitamin D metabolites on experimen-
tally-induced tibial dyschondroplasia.  N. C. Rath*1, G. R. Huff1, W. E. Huff1,
R. L. Horst2, P. B. Pillai3, and J. L. Emmert3, 1USDA, ARS, PPPSR, Fayetteville,
Arkansas, 2USDA, ARS, NADC, Ames, Iowa, 3University of Arkansas,
Fayetteville.

Tibial dyschondroplasia (TD) is a disease of growth plate cartilage in fast grow-
ing broilers and turkeys where parts of the growth plate fail to form bone lead-
ing to bone fragility and lameness. The etiology of naturally occurring TD is not
known; therefore, it has not been possible to identify remedies that can prevent

TD. Because experimentally-induced disease models are often useful to screen
for the factors with preventive and therapeutic efficacies, we have been inter-
ested in employing such a strategy to determine the factors that may protect
against TD or reduce its incidence and severity. Vitamin A, D, and vitamin D
metabolites are important in skeletogenesis including cartilage morphogenesis,
calcification, and eventually bone formation. A study was conducted to deter-
mine if broilers maintained with some of these factors may be protected against
TD induced by thiram. Two sets of birds (twenty five per group) were fed diets
supplemented with or without vitamin A (16,000 IU/kg), vitamin D3 (4,000 IU/
kg), 25(OH)2 D3 (HYD, 63µg/ kg), or 1, 25(OH)2 vitamin D3 (low 1µg/kg,
high 5µg/kg) from day of hatch until age d7 when feed was withdrawn for 12h.
For each treatment group one set of birds were given the diets containing either
100ppm thiram (experimental) or no thiram (control) for 48h after which the
chickens were returned to their respective diets without thiram until the day of
necropsy on d15. Blood profiles, including differential counts and selective
blood chemistry parameters, were measured and scored for TD index (inci-
dence X severity). There were selective changes in blood parameters due to
vitamin A or D treatment but thiram increased most stress indices including
blood heterophil, triglyceride, and iron levels. However, none of the treatments
were able to reduce the TD indices as determined by morphological and histo-
logical scoring. It was concluded that supplementation of these feed factors
may not protect the birds against the occurrence of TD at least when induced by
thiram.

Key Words: Thiram, Tibial dyschondroplasia, Vitamin

    221    Effect of 25-OH vitamin D3 on broiler breeder production, hatch-
ability and chick innate immune function.  J. L. Saunders-Blades* and D. R.
Korver, University of Alberta, Edmonton, AB, Canada.

The effect of maternal dietary 25-OH vitamin D3 (25-OH-D3) on broiler breeder
egg production, hatchability and early innate immune function of chicks was
studied. In Experiment 1, eggs (n=3,199) from commercial hens were assessed
for hatchability and initial chick quality. All hens were fed 3,000 IU vitamin D3

(D3), half of the hens also received 34.5 µg/L 25-OH-D3 in the drinking water.
Eggs from the 25-OH-D3-fed hens had reduced early embryo mortality (4.37 vs
6.22 %, 25-OH-D3 and D3, respectively). A larger egg size resulted in greater
chick BW for the D3 chicks (38.2 vs 37.7 g, D3 and 25-OH-D3, respectively). In
Experiment 2, 98 Ross 308 broiler breeder hens were placed in 4 floor pens and
fed diets supplemented with either 69 µg of 25-OH-D3 or 2,760 IU D3 per kg
feed (2 pens/treatment) starting at 23 wk. Hens were assessed for BW, egg pro-
duction and quality. From 29 to 31 wk, hens were artificially inseminated and
fertile eggs were incubated and hatched. Chick peripheral immune cell phago-
cytosis of E. coli and heterophil oxidative burst over 20 minutes were measured
by flow cytometry at d 1 and 4 post-hatch. Total whole blood killing of E. coli

Nutrition: Vitamins and Minerals
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was assessed at d 4 post-hatch by growth of non-killed E. coli. Egg production
(25 to 36 wk), hen BW and chick hatch BW were not affected by diet. Eggs
from 25-OH-D3-fed hens had thicker shells at 29 wk and greater albumen height,
specific gravity and shell weight as a % of egg weight at 36 wk. The 25-OH-D3

chicks had a greater average fluorescence/phagocytosing cell, suggesting a greater
number of E. coli were ingested. Total killing of E. coli was greater in the 25-
OH-D3 chicks (88.3 vs 80.8 %, 25-OH-D3 and D3, respectively). Heterophil
oxidative burst from 0 to 15 minutes was not different at 1 or 4 d post-hatch. At
1 d post-hatch, heterophils from the D3 chicks had a stronger oxidative burst
after 20 minutes than the 25-OH-D3 chicks. Overall, broiler breeder 25-OH-D3

supplementation improved egg quality, hatchability and in vitro chick innate
immune response toward E. coli.

Key Words: 25-hydroxy vitamin D3, Broiler breeders, Innate immunity

    222    Inorganic versus organic mineral premix comparison in broilers.
J. H. Skaggs*1, M. E. Persia1, A. E. Sefton2, and W. W. Saylor1, 1University of
Delaware, Newark, 2Alltech, Inc., Nicholasville, Kentucky.

An experiment was conducted to determine the relative availability of inor-
ganic and organic premix sources of Cu, Fe, Mn, and Zn in a corn-SBM diet fed
to male broilers chicks from 0-28d. Diets were formulated to provide 23% CP
and 3,200 kcal MEn/kg diet. Dietary basal levels of Cu, Fe, Mn, and Zn were
determined by analysis of individual ingredients yielding 13.1, 314.1, 33.9,
and 42.0 mg/kg diet, respectively. The basal (B) diet was supplemented with
the NRC (1994) requirement of each mineral from either inorganic (IN) or or-
ganic (OR) sources (Bioplex™ Minerals). Two hundred eighty-eight day old
chicks (Ross 308) were assigned to one of the three diets (16 replicate pens of
six chicks per diet). Plasma, pancreas, liver, and tibia samples were collected
on d 14 and 28 for mineral analysis, along with performance and hematocrit
data. Excreta were collected on d 25-27 for total and water soluble mineral
analysis. Performance and hematocrit data were not different (P>0.05) for any
treatment on either sample day. Pancreatic Mn at 14d was different (P<0.01)
between all treatments, pancreatic Zn was lower (P<0.01) for the B compared
to supplemented diets, and pancreatic Cu was 22% higher (P<0.05) for chicks
fed OR compared to B. Pancreatic Mn and Zn at 28d were higher (P<0.01) for
supplemented diets, and pancreatic Fe was lower for chicks fed supplemented
diets compared to B. Hepatic Mn at 14d was higher (P<0.01) for OR than B
diets and hepatic Zn was higher (P<0.05) for both supplemented diets. Tibia
Mn at 14d was higher (P<0.05) for OR than B diet and tibia Zn was higher for
supplemented diets. The soluble mineral levels in excreta were higher (P<0.01)
in supplemented diets demonstrating a level but not source effect. These data
suggest that organic Mn has a tendency to be better utilized during early devel-
opment as indicated by higher hepatic (13%), pancreatic (17%), and tibia (9%)
Mn in broilers fed the OR diet compared to IN. However, supplemental Fe
seems to reduce concentration of Fe in pancreas and bone regardless of source.

Key Words: Broiler, Organic minerals, Tissue content

    223    Effects of vitamin E and arginine on cardiopulmonary function in
broilers.  A. Lorenzoni* and C. Ruiz-Feria, McGill University, Montreal, QC,
Canada.

Pulmonary hypertension (PH) is characterized by elevated production of free
radicals and reductions in pulmonary artery relaxation. Supplemental Vitamin
E (VE) reduces oxidative stress and Arginine (Arg) supplementation improves
pulmonary capacitance, but its effects on reducing PH have not been consis-
tent. This experiment′s goal was to evaluate the effect of Arg, VE, and its com-
bination on cardiopulmonary response to an Epinephrine challenge (Epi). 100
one d-old male broilers were fed a commercial corn-soybean meal based diet
(1.2% Arg and 40 IU VE/kg). Birds were provided tap water (CTL), water with
0.3% Arg (HArg), water with 400 IU VE/L (HVE), or a combination of both
compounds (AR-VE). At d 18, temperature was reduced to 16°C to amplify the
incidence of PH. BW and hematocrit were recorded weekly throughout the ex-
periment. From d 28 to d 42, pulmonary arterial pressure (PAP), mean arterial
pressure, and heart rate were measured in clinically healthy anesthetized birds
(n= 6 / treatment). After canulation birds were allowed to recover for 10 min
(basal), an i. v. injection of Epi was applied (1 mg/kg BW), and a second dose
was applied 20 min later. These parameters were continually recorded and ana-

lyzed by a repeated measures ANOVA. Right/Total ventricular weight ratio (RV/
TV) was recorded at the end of the experiment. BW in AR-VE birds (2156±89
g) was lower than in VE birds (2337±46.7 g) at wk 5. HVE birds had lower
hematocrit (40±2.4%) values than CTL birds (46.37±2.8%) at wk 6. RV/TV
was higher in AR-VE (0.22±0.01) than in VE birds (0.22 ±0.01). PAP peaked
(P < 0.01) within 30 s after Epi in all treatments (23.9±1.1, 31.0±1.4 mmHg,
basal and peak, respectively), and returned to basal levels within 60 s and 90 s
after peak in the CTL, HArg and HVE groups, but it took more than 5 min for
the AR-VE group to return to basal levels. In the second challenge, PAP peaked
within 30 s for all treatments, HArg group returned to basal values within 90 s
but it took 150 s for the other groups to return to basal levels. These results
suggest that VE may not improve the effects of Arg on pulmonary arterial relax-
ing capacity.

Key Words: Vitamin E, Arginine, Pulmonary hypertension

    224    Maternal selenium nutrition: Effects on egg and chick selenium
status.  P. F. Surai*1, A. C. Pappas2, F. Karadas3, B. K. Speake2, and N. H. C.
Sparks2, 1Alltech (UK) Ltd, Stamford, United Kingdom, 2Avian Science Research
Centre, Edinburgh, United Kingdom, 3University of Yüzüncü Yil, Van, Turkey.

Selenium (Se) is an integral part of more than 20 selenoproteins in the animal
body, which play important roles in regulation of various physiological pro-
cesses. Growth, development, reproduction and immunity all require optimal
Se status for maximal efficiency. In poultry, Se is transferred from feed to the
egg, and can affect embryonic and postnatal development of chicks. The aim of
the present work was to study effect of breeder dietary supplementation with
Sel-Plex® selenised yeast (Alltech Inc., USA), on Se level in tissues of chicks
during postnatal development. Domestic chickens of the Hubbard-ISA broiler
breeder strain were maintained from 39 weeks of age on either a control diet
containing 0.027 ppm Se, or supplemented with an additional 0.4 ppm Se in
the form of Sel-Plex®. After 7 weeks on these diets, eggs were collected for
analysis of the Se contents of the yolk and albumen and were placed in a com-
mercial incubator. Six chicks from each parental diet group were taken at 1, 7,
14 and 21 days post-hatch for tissue Se analyses. Growing chickens were fed a
commercial low Se diet. Eggs from breeders receiving the high Se diet had
increased Se concentration in egg yolk (from 85.3±5.1 to 515.6±14.7 ng/g,
P<0.01) and albumin (from 29.8±3.1 to 248.7±15.1 ng/g, P<0.01). At hatch,
the concentrations of Se in the liver, breast muscle and whole blood of the
chicks of the high-Se parents were 672.5±39.4; 241.3±11.4 and 259.2±12.3
ng/g respectively, 5.4-, 4.3- and 7.7-fold higher (P<0.01) than the values in the
chicks of the low-Se parents. The post-hatch changes in Se concentrations fol-
lowed a similar pattern in all three tissues analysed. Se concentration in the
chicken liver was significantly (P<0.05) elevated at 3 wks post-hatch as a result
of maternal Se nutrition. This maternal effect was also significant (P<0.05) 4
wks post-hatch in the breast muscle and plasma.

Key Words: Selenium, Chick, Egg

    225    Selenium-enriched eggs as a source of dietary selenium for hu-
mans.  P. F. Surai*1, M. Mezes2, and J. Dvorska3, 1Alltech (UK) Ltd., Stamford,
United Kingdom, 2Szent Istvan University, Godollo, Hungary, 3Sumy National
Agrarian University, Sumy, Ukraine.

Selenium (Se) deficiency is widespread across the globe. Production of animal-
derived products enriched with Se is one means of improving human Se status.
In particular Se-enriched egg production has been of great interest for the last
few years. The aim of the present work was to evaluate Se-enriched eggs as a
source of Se for human consumption. Student volunteers were stratified by age
and sex and then randomly allocated to groups designated to consume either
two Se-enriched or two commercial table eggs per day for eight weeks in a
double-blind trial. Sixty volunteers successfully finished the trial. Eggs con-
sumed in the control group contained 7-9 mg Se/egg and experimental eggs
were enriched with selenium (28-32 mg Se/egg) by adding Sel-Plex® (Alltech
Inc., Nicholasville, KY) to diets fed to the hens at 0.5 mg/kg. Blood was col-
lected before the beginning and at the end of experimental period and Se was
determined in plasma. The level of Se in plasma of volunteers living in the Kiev
area of Ukraine (0.055-0.081 mg/ml) was on the low side of the physiological
range. Consumption of commercially available eggs for 8 weeks only slightly
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increased Se in plasma, which reached physiological level (0.075-0.085 mg/
ml). In contrast, consumption of two Se-enriched eggs daily, which together
delivered the daily requirement of 55-65 mg Se, for 8 weeks was associated
with an increase in Se concentration in plasma (P<0.05). Plasma Se reached
0.09-0.14 mg/ml, indicating improved Se status of volunteers. Total cholesterol
level did not differ either between the treatments or from the beginning to the
end of the study. It is possible to produce eggs simultaneously enriched with
several antioxidants including selenium, vitamin E and carotenoids. Indeed Se-
enriched eggs are on the supermarket shelves in more than 25 countries world-
wide and could substantially improve Se status of people.

Key Words: Selenium, Egg, Nutrition

    226    The available phosphorus and calcium requirements of chicks fed
corn and peanut meal based diets with and without added phytase.  G.
Pesti*, R. Bakalli, and J. Driver, The University of Georgia, Athens.

Two experiments were conducted with 368 Cobb x Cobb d-old starting broiler
chicks each in battery brooders to determine the requirements for available Phos-
phorus (aP, Experiment 1) and Calcium (Ca, Experiment 2) when corn and
peanut meal based diets were fed with and without added Phytase. In each
experiment there were 4 replicates of 8 birds each per treatment in battery brood-
ers for 18 days. Body Gain (BG), Feed Intake (FI), Feed Conversion Ratio (FCR),
P Rickets (PR) incidence and score, Ca Rickets (CaR) incidence and score,
Tibial Dyschondroplasia (TD) incidence and score, TD3 incidence, and Tibia
Ash (TA) were measured.

Experiment 1 (6 x 2 factorial) had six aP levels (0.20, 0.27, 0.34, 0.41, 0.48 and
0.55%) and two added Phytase levels (0, and 1000 FTU). Requirements for BG
were 0.306±0.009 and 0.267±0.001% aP with 0 and 1000 FTR Phytase, re-
spectively. Requirements for TA were 0.354±0.008 and 0.291±0.004% aP with
0 and 1000 FTR Phytase, respectively. Requirements for PR incidence were
0.301±0.001 and 0.263±0.001% aP with 0 and 1000 FTR Phytase, respectively.
There were no FCR responses to added aP or Phytase.

Experiment 2 (6 x 2 factorial) had six levels of Ca (0.60, 0.66, 0.72, 0.78, 0.84
and 0.90%) without and with added Phytase (1000 FTU). Levels of aP were
0.45% (treatments without Phytase) and 0.41% (treatments with added Phytase).
Requirements for maximum BG were 0.761±0.029 and 0.757±0.390 % Ca with
0 and 1000 FTU Phytase, respectively. Requirements for maximum tibia ash
were 0.928±0.018 and 0.927±0.022 % Ca with 0 and 1000 FTR Phytase, re-
spectively. Requirements for minimum TD incidence were 1.031±0.196 and
0.854±0.097 % Ca with 0 and 1000 FTR Phytase, respectively. There were no
FCR responses to added Ca or Phytase. Supplemental phytase lowered aP re-
quirements about 0.05% based on tibia ash, the most sensitive indicator, but
did not affect dietary Ca requirements.

Key Words: Calcium phosphorus, Peanut meal, Broilers

    227    Effects of dietary calcium on the egg production, feed intake and
egg quality of laying hens fed corn and peanut meal based diets.  G. Pesti*,
R. Bakalli, and J. Driver, University of Georgia, Athens.

A 16 week experiment was conducted to determine the effects of different Cal-
cium (Ca) levels and protein sources (corn and peanut meal, PNM vs. corn and
soybean meal, SBM) on the egg production (HDEP), feed efficiency (FE, kg/
doz. ), egg weight (EW, g) and egg specific gravity (ESG, g/cm3) in Hyline W-
36 laying hens. Hens were housed 2 per cage with 4 cages per replicate and 5
replicates per treatment. The experiment had three phases: 20-24, 25-29 and
30-36 weeks. Five constant levels of Ca (2.5, 3.0, 3.5, 4.0, or 4.5% during all 3
phases) and one series of increasing Ca levels (2.5, 3.0, 3.5% Ca in Phases 1, 2
& 3 respectively) were fed with 0.40% available phosphorus (aP). One PNM
and one SBM based series of diets was fed based in breeder recommendations
of Ca & aP (4.6% Ca + 0.52% aP, 4.15% Ca + 0.46% aP, and 3.75% Ca +
0.42% aP in Phases 1, 2, and 3).

There were no significant differences in egg production due to Ca or protein
source. PNM-fed hens peaked higher (95.7 vs 95.0%), and SBM-fed hens aver-
aged higher (89.2 vs 88.5%). There was a significant age by protein source
effect on egg weight. PNM-fed hens laid larger eggs in Phase 1 (48.5 vs 48.1 g)

but SBM-fed hens laid larger eggs in Phase 3 (59.4 vs 58.3g). FE was improved
by the highest Ca level, particularly during Phase 3 (1.47±0.04ab, for 4.0% Ca
vs 1.37±0.04c for 4.5% Ca). The diet with the highest Ca level also had the most
added fat, to keep the diets iso-caloric. FE was not affected by protein source.
ESG was sensitive to Ca level, especially during Phase 1, accounting for a sig-
nificant age by Ca level interaction. Increases from 3 to 4.5 % Ca were 1.082 to
1.090 in Phase 1 and 1.083 to 1.086 in Phase 3.

Requirements for Ca in corn-peanut meal based diets are 3.5% for HDEP and
EW and 4.5% for ESG. There were no significant differences between corn-
peanut and corn-soybean meal in HDEP (P>0.8317), EW (P>0.7135), feed in-
take (P>0.4215), FE (P>0.6236), or ESG (P>0.2194).

Key Words: Leghorn, Peanut meal, Calcium

    228    Caged laying hen trials using dietary Bacillus subtilis C-3102 spores
(Calsporin®) demonstrate improvements in egg shell thickness.  D. M.
Hooge*1, M. Kato2, and K. Nishimura3, 1Hooge Consulting Service, Inc., Eagle
Mountain, Utah, 2Calpis Company Ltd, Tokyo, Japan, 3Quality Technology
International, Inc., Elgin, Illinois.

Supplementing poultry diets with Bacillus subtilis C-3102 spores (Bs) in di-
rect-fed microbial Calsporin® helps to maintain normal intestinal microflora
and support live performance. The proposed mode of action is that Bs spores
vegetate and use oxygen, creating a more anaerobic condition which promotes
proliferation of lactic acid producing bacteria (e. g., Lactobacilli). Besides in-
hibiting certain pathogens (E. coli, Salmonella), this condition appears to in-
crease utilization of calcium. U. S. Patent 6,660,294 (Dec. 9, 2003) was awarded
to this “Poultry Eggshell Strengthening Composition”, and trials cited in the
patent application showed +5.2% average shell thickness improvement. In
present Exp. 1, 30 Hy-Line W-36 hens (59 wk) in each of 2 treatment groups
were fed diets with either 0% (CON) or 0.003% Bs spores (Calsporin®, 0.05%
level), and microbes in fresh feces and shell thickness (ShT; 3 values/egg) were
determined. Based on 4 samplings over 1 month, after 1-wk adjustment period,
shell thickness was 0.297 mm in CON vs 0.306 mm in Bs group (+3.0%; P =
0.027). Lactobacilli / total anaerobes (cfu Log10/g feces) increased from 44.4%
in CON to 56.4% in Bs group. In Exp. 2, Hy-Line W-36 hens (43 wk) in a
commercial flock were fed diets containing flax and soy oils (CON vs Bs) for
omega-3 eggs. Based on 4 weekly egg samplings “before” and 5 samplings
“during” Bs feeding (60 eggs/sampling), ShT was 0.317 mm “before” and 0.323
mm “during” treatment (+1.9%; P = 0.034) despite advancing age of hens. In
Exp. 3, Lohmann hens (49 wk) in a commercial flock were fed diets “before” (3
wk) and “during” Bs addition (8 wk) resulting in respective ShT values of 0.339
mm vs 0.345 mm (+1.8%; P = 0.098; 60 eggs/sampling), in spite of age pro-
gression, and fecal lactobacilli / total anaerobes increased from 34.7% to 69.3%
(50% was desired threshold level). The Bs increased ShT of eggs.

Key Words: Bacillus subtilis, Calsporin, Shell thickness

    229    Phosphorus bioavailability of two phosphorus sources for broiler
prestarter diets.  A. Garcia*, A. Batal, and N. Dale, University of Georgia,
Athens.

Defluorinated tricalcium phosphate (TP) and dicalcium phosphate (DP) are two
of the main sources of inorganic phosphate used by the poultry feed industry. It
is commonly believed that defluorinated phosphate is slightly less biologically
available than either dicalcium or monocalcium phosphate. The objective of
this study was to determine whether this effect might be more pronounced in
very young chicks, and if so, might preclude the use of TP in broiler pre-starter
diets. To this end, an experiment was conducted to determine whether the
bioavailability of TP (relative to that of DP) was markedly lower for broiler
chickens during the first 15 d of life. Test diets based on corn-soybean meal
were formulated to be isocaloric and isonitrogenous, and contained 0.13% non-
phytin phosphorus (NPP). Six treatments were used, employing inorganic phos-
phorus from different sources. In the first three treatments, potassium phos-
phate (PP) was used as a standard, and was added to the diet to meet 0.24, 0.32,
and 0.40% NPP. For treatments 4 and 5, TP and DP, respectively, were added to
the diet to achieve 0.32% NPP, and in treatment 6 the same amount of NPP
from raw rock phosphate (RP) was added as a negative control. Measurements
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taken were body weight gain (BWG), gain to feed ratio (GF) and percent of foot
ash (FA) at 4, 8, and 15 d of age. A significant linear response (P<0.05) was
observed in growth performance and FA in birds receiving graded levels of PP
at all ages, confirming the sensitivity of the procedure. No significant differ-
ences were found in FA percent between groups receiving TP or DP at all ages
(13.5 vs 13.3% at 4 and 8 d, and 14.5 vs 14.3% at 15 d, respectively). As
expected, the group receiving the RP had significantly reduced BWG, GF and
FA percent (11.5, 10.5 and 12.9% at 4, 8 and 15 d, respectively), confirming the
ability of the assay to detect low phosphorus availability. Results of this re-
search did not demonstrate evidence of a reduced bioavailability of TP for chicks
at 4, 8 or 15 d of age, suggesting this ingredient can successfully be employed
in pre-starter diets for broilers.

Key Words: Phosphorus availability, Defluorinated phosphate, Dicalcium phos-
phate

    230    Effects of dietary nonphytate phosphorus level on roaster perfor-
mance and phosphorus excretion.  M. E. Persia*1, R. Angel2, and W. W. Saylor1,
1University of Delaware, Newark, 2University of Maryland, College Park.

Reducing supplemental nonphytate phosphorus (nPP) fed to growing poultry
can reduce environmental impact and diet costs in concentrated poultry re-
gions. An experiment was performed to determine the effects of reduced dietary
nPP on leg bone mineralization and associated losses during commercial pro-
cessing, as well as bird performance and P excretion, which will be presented
here. Five levels of dietary Ca and P were fed to 12 replicate pens of 47 male
commercial broiler chicks from hatch until d 57. Calcium and P levels were
formulated to result in differences in leg bone mineralization without affecting
final body weight to avoid confounding effects during processing. Roasters were
fed the same diets for the pre-starter and starter phases after which Ca and P
levels were reduced in grower, finisher and two withdrawal phases resulting in
a control treatment and four treatments of varying but moderate Ca and P. Total
P and Ca intakes for the five treatments were as follows: control, 46 and 65;
moderate high, 38 and 48; moderate low, 35 and 44; low high, 37 and 46 and
low low, 34 and 39 g/bird, respectively. Unfortunately, ventilation failure in one
wing of the house resulted in increased mortality so performance and litter data
from only six replicate groups will be discussed. No differences were noted in
bird weight gain, feed efficiency or dry litter weight for any dietary treatment.
The reductions of dietary Ca and P resulted in 28 to 48% reductions in litter P

between the control-fed birds and the groups fed moderate levels of Ca and P.
There were 12 to 28% reductions in litter P resulting from reductions in dietary
Ca and P among the moderate treatments. Percent P retention was increased
with decreasing dietary Ca and P. Feeding reduced amounts of Ca and P, espe-
cially in later phases, reduces Ca and P intake and P excretion, without reduc-
ing roaster performance.

Key Words: Roaster, Litter phosphorus, Performance

    231    Mintrex™ Zn organic trace mineral (zinc bis[-2-hydroxy-4-
methylthiobutyrate]) can travel intact to the small intestine, and is equiva-
lent to Alimet® feed supplement as a methionine source.  J. Richards*, C.
Atwell, J. Hume, and J. Dibner, Novus International, Inc., St. Louis, Missouri.

Organic trace minerals should travel intact through the upper gastrointestinal
tract (GIT) and deliver their minerals in protected form to the small intestine for
absorption. Mintrex™ Zn Organic Trace Mineral is a chelate of two 2-hydroxy-
4(methylthio) butanoic acid (HMTBa) ligands per atom of zinc. We tested
whether Mintrex Zn can pass intact through the upper GIT and whether the
HMTBa in Mintrex Zn is a source of methionine activity. Broilers were gavaged
with equimolar amounts of 14C-HMTBa in the form of Mintrex Zn (zinc bis(-
2-hydroxy-4-methylthiobutyrate)) or Alimet® (HMTBa) and rested 1-4 hours.
Tissues (duodenum, jejunum, liver, leg muscle and pancreas) were collected,
homogenized, and the protein fraction was precipitated and pelleted. Pellet and
supernatant fractions were scintillation counted and corrected by 14C-Mintrex
and 14C-HMTBa standards. Pellet counts represent HMTBa that was absorbed,
converted to l-methionine and incorporated into protein. Total (pellet + super-
natant) counts represent total tissue uptake of HMTBa. Previous work has shown
that free HMTBa is absorbed mainly in the upper GIT. Total duodenal counts
were greater for Mintrex than for HMTBa at all time points, indicating that
Mintrex can travel intact through the acidic upper GIT to the small intestine for
absorption. Total counts in other tissues were not different between sources.
Likewise, Mintrex provided more methionine activity to the duodenum than
did HMTBa; but when compared in the other tissues and across all tissues there
was no difference in the methionine activity provided by the two sources. Fur-
thermore, the kinetics of incorporation into protein were generally similar be-
tween sources. Thus, Mintrex Zn and Alimet are equivalent sources of methion-
ine activity.

Key Words: Mintrex, Zinc, Methionine

    232    Reviewing our course: Development of the modern broiler.  J. H.
van Middelkoop*, Spelderholt Institute, The Netherlands.

In the older days selection for growth rate was mass selection without any pedi-
gree. Hatching egg production was obtained by using a good producing strain
or cross. Since selection circumstances were not uniform and breeders were
used its entire lifetime natural selection was included in breeding for the next
generation. Pretty soon primary breeders did improve both uniformity of selec-
tion circumstances and selection procedure. This allowed breeders to increase
progress of the selected traits. However the better the geneticist can distinguish
the best birds for the selection traits the more they need to watch for unwanted
genetic drift. Genetic changes in breeding are a cumulating effect of each selec-
tion per generation. This is valid for both wanted and unwanted traits. Primary
breeders tend to standardize and to minimize phenotypic variation in the flock
to be selected due to the environment as much as possible. However the lesser
variation in selection environment the larger the risk that selected birds cannot
adapt in other environments. This reality refers to the risk of shifts in unnoticed
traits, or even worse in unnoticed shifts. Changes in traits can remain unnoticed
or deviate from anticipation when the environment in commercial operations
differ from the selection environment â•“ a potential result of executing selec-
tion in pure line while crosses are sold as final product. Examples are sensitiv-
ity to ascites and leg problems.

The high selection pressure executed for a few highly heritable broiler traits
implies a big risk of loosing genetic variation needed for genetic driven egg
performance in commercial environments. Selection environment of broiler
breeder hens is total different from commercial rearing practice. Primary broiler
breeders try to set the best rearing conditions for selection of broiler traits. In
contrary the opposite is done with regard to create the best environment for
hatching egg selection. This increased the risk of ending up with breeder hens
with poor reproductive traits or difficult to manage. Special attention will be
paid to the reason why and when restricting broiler breeders started in commer-
cial operations and how this in turn unconsciously made primary breeders se-
lecting broiler breeders which has to be restricted. It was not a decision but it
just happened.

    233    Is chick quality a price we have to pay for yield?  M. J. Wineland*,
North Carolina State University, Raleigh.

The broiler of 2005 is vastly different from that what many of us knew when we
were youngsters. The improvements due to nutrition and genetics have devel-
oped a broiler that attains a heavier weight, at a younger market age, and con-
verts feed much more efficiently. Twenty years ago breeder managers had the
responsibility of producing hatching eggs, today their goal is still the same but
they must attempt to reach their goal with the high yielding bird that is known

Reproduction Symposium: Optimizing Reproductive Output From Female Broiler
Breeders
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for considerably fewer eggs. The breeder manager has placed much greater
emphasis on the small details of breeder management to coax eggs from the
hens The management of parent breeders of higher yielding breeds had received
more immediate attention while the performance of chicks from these breeds
received lesser attention. The determination of chick quality has been exam-
ined for some years. Poor quality chicks could simply be defined as chicks not
performing as expected. Todayâ•™s industry is looking for fractions of im-
proved performance in production to increase their competitiveness. What are
the indicators that you can use, beyond the chicks general appearance. The
most thorough technique was that reported by Cervantes. This evaluation was a
invasive and time consuming technique. Hill and others have been promoting a
much quicker evaluation tool using chick length. However the evaluation tools
for determining chick quality are just that, only tools. If chick quality is truly an
effect of the genetic and nutritional improvements, then people must be able to
understand how quality is influenced by the physiological processes of these
embryos and chicks that are altered by the management practices imposed. This
presentation will examine how breeder chicks and broiler chicks differ from the
chicks produced when we were youngsters and how the management techniques
of yesterday need to be altered to manage the physiological processes of the
high yield chicks in today’s poultry industry.

    234    Reproductive strategies of breeder hens.  R. A. Renema*, Univer-
sity of Alberta, Edmonton, AB, Canada.

The introduction of new genotypes to meet consumer demands has improved
the growth potential of the bird, but has also created difficulty in the manage-
ment of the broiler breeder hens. Broiler breeders must have the genetic poten-
tial for efficient growth as well as the ability to effectively reproduce. Overfeed-
ing can accelerate the sexual maturation process and elevate ovarian large yel-
low follicle numbers in birds of similar body weight. Likewise, females given
lower than usual or higher than usual feed allocation divert more energy to
carcass growth and less to reproductive processes. The primary influence on
how many large, yolky follicles form on the ovary is body weight. But when
you compare birds of the same size, the one consuming more feed will have
more large follicles. Refinements in feeding programs are becoming increas-
ingly important with the development of high breast-yield strains, and with
continued increases in the growth potential at the expense of reproductive po-
tential.

Most current strains are capable of early maturing if a mature physical state has
been achieved. This means that the biggest impact of altering the growth profile
to achieve a body weight target at early or typical ages may be on frame size,

which subsequently has a role in determining egg size. Feed allocation, particu-
larly early in the pullet phase, can have a permanent effect on bone length and
overall frame size. On a daily basis, the broiler breeder hen must compile the
demands of growth and reproduction with actual feed intake. Each hen appears
to have a different balance between the pull to lay eggs or to grow. Most have a
specific balance between these two pulls on their individual nutrient allocation.
In general, breeder hens either lay very well but donâ•™t grow, or grow very
well while laying poorly. However, in every population there are also sub-groups
that do not fit the model. The hens we may value the most in the barn are the
highly efficient â•˜superhensâ•™ that can lay eggs well while continuing to
grow well relative to the population.

By thinking about what is driving the reproductive effectiveness of different
groups of hens within the flock, hopefully we can work towards making better
flock management decisions. Breeding companies have put a lot of emphasis
on achieving early body weight targets in pullets because of the long-term im-
plications for frame size. While genetic selection programs tend to be similar, it
is important to know if there is a wide range of responses to specific manage-
ment methods, or if our new breeder varieties act similarly. Sensitivity to over-
feeding, altered growth profiles, or photostimulation ages are key components
of this type of analysis. Identification of differences would underscore the need
to move towards strain-specific management.

    235    Tying it all together: Final comments.  M. J. Zuidhof*, Alberta Ag-
riculture, Edmonton, AB, Canada.

The study of poultry genetics has followed its own evolutionary path. Until
humans discovered that we could manipulate poultry characteristics through
breeding, natural selection governed the survival of specific traits. Eventually,
“standards of perfection” were developed that referred to specific visual char-
acteristics. In the past century, performance traits have received huge emphasis,
then cost, now profit, and we are launching into an age where traits relevant for
socioeconomic reasons are becoming paramount. The challenge of “Optimiz-
ing Reproductive Output from Female Broiler Breeders” is certainly complex.
We understand some of the biological basis of reproductive challenges imposed
by non-natural selection pressure for growth, but enormous challenges remain
that will be exacerbated by moving biological and socioeconomic targets. What
role should poultry resarch play in the continued relationship between poultry
and society in the future? Time will demonstrate the value of nonlinear think-
ing, systems-level approaches, and collaborative synergies.
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Reproductive success, 23
Requirement, S15
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Tripotassium phosphate, S157
Trypsin inhibitor, 155, S178
Tumor, 37, 61
Turkey, 6, 17, 48, 57, 79, 69, 80, 86,

113, 149, 152, 162, 200, 201, 202,
217, M23, M36, S1, S11, S18,
S19, S29, S36, S38, S58, S83,
S88, S110, S111, S113, S176,
S216, S219, T2, T29

Turkey Astrovirus, S88
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