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    S1    Microbial intervention strategies for Salmonella and Campylobacter
reduction in commercial turkey processing. S. M. Stevens*1, A. J. Byrd2, D.
J. Nisbet2, A. P. McElroy3, S. M. Anderson1, and D. J. Caldwell1, 1Texas A&M
University, 2USDA, Agriculture Research Service, 3Virginia Tech.

To date, compared to similar studies in broiler plants, very few large-scale stud-
ies have been conducted in commercial turkey processing plants to investigate
the effectiveness of microbial intervention strategies.  The objective of the present
investigation was to compare Salmonella and Campylobacter recovery inci-
dence from commercially processed turkeys immediately prior to, and follow-
ing pre-chill and immersion chiller  intervention strategies being used in three
distinct turkey processing  facilities. In each plant, on a single day of process-
ing, 100 carcass rinse  samples prior to and following each post-evisceration,
pre-chill intervention  and immersion chilling were obtained for Salmonella
and  Campylobacter recovery. The most common pre-chill intervention used
among these plants was an inside-outside bird wash (IOBW). Two of three  plants
demonstrated a trend of decreased Salmonella on carcasses  following the IOBW,
with reductions of 13%, and 11% being observed for Plants  1 and 2, respec-
tively. Results for reductions of Campylobacter  contamination were not as
straightforward, with only Plant 3 demonstrating  decreased levels (11% reduc-
tion) following the IOBW. Plant 2 used an  additional pre-chill intervention, a
low pressure, acetic acid final wash,  which was not shown to be effective in
causing an additional reduction in  either Salmonella or Campylobacter on
carcasses. In all three  plants, properly managed immersion chilling systems
were the most effective  microbial intervention for achieving Salmonella and
Campylobacter reduction on processed turkey carcasses. While not as  effec-
tive, the IOBW present in each plant likely contributed to the  effectiveness of
immersion chiller interventions.

Key Words: Turkey, Pathogen reduction, Chiller, Campylobacter, Salmonella

    S2    Carcass defects attributable to carrying from catch to cooping with
preslaughter handling. E. T. Moran, Jr.*, J. Galobart Cots, and N. S. Joseph,
Dept. of Poultry Science, Auburn University.

Broken bones, bruising, and other defects with the chilled carcass  indicate
adverse animal welfare and loss in product yield. Broilers encounter  many
sources of pre-slaughter trauma. Present experimentation measured the  nature
and incidence of defects contributing to the total. Two commercial  strains of
broiler males known to differ in body weight were grown in pens  having pine
shaving litter to 7 weeks of age (32 total pens each starting  with 25 chicks).
Three broilers were carried by one leg in each hand after  catching over a dis-
tance of 75 m before cooping and used as the standard  procedure. An optimal
situation that represented the control involved  broilers that were cooped imme-

diately after catching. Carrying was imposed at  6 weeks with each strain then
birds were returned to the pen. Carry was again  conducted at 7 weeks in a
factorial relationship to the 6 week treatments and  strains. All broilers were
held in coops after carrying at 7 weeks a total of  16 hours before on-line pro-
cessing. Chilled carcasses were evaluated by one  and the same person for the
incidence of a common array of defects at  predetermined locations. Imposing
carrying prior to slaughter led to a loss  in chilled carcass weight and a 30%
decrease in the percentage not having  defects. Employing the standard of car-
rying was associated with increased  incidence of wings that were bruised and
having red tips, as well as bruised  and broken drumsticks, breast bruising, and
the thigh-back area with bruises  and scratches. If carrying had been performed
at 6 weeks of age and one week  ensued before processing, then increased red
wing tips was the only  persistent effect. Although distinct differences in live
and carcass weights  existed between strains, their response to carrying was
indistinguishable.  Bruising at all levels was the defect most extensively in-
creased by the  standard of carrying. Extent of expression with each defect can
be expected  to change with terms used to represent the carrying treatment in
present  experimentation.

Key Words: Broiler, Pre-slaughter handling, Processing, Carcass defects

    S3    Bacteria recovery from genetically feathered and featherless broiler
carcasses after immersion chilling. R. J. Buhr*1, D. V. Bourassa2, J. K.
Northcutt1, A. Hinton, Jr.1, K. D. Ingram1, J. A. Cason1, 1USDA-ARS, Russell
Research Center, Poultry Processing and Meat Quality Research Unit, 2The
University of Georgia, Department of Poultry Science.

Feathered and featherless sibling broilers were reared and  processed together
to determine the influence of feather follicles on carcass  bacteria recovery fol-
lowing chilling. In each trial, 24 broilers were  inoculated one week prior to
processing by oral gavage with a suspension of  106 cfu/mL salmonellae or
Campylobacter. Broilers were  stunned and bled, and carcasses were either
triple-tank scalded at 46, 53,  and 58 C (115, 128, and 136 F) or single-tank
scalded at 55 C (132 F), a  total immersion time of 2 min, and then defeathered.
The feet and heads were  removed prior to evisceration and the neck was re-
moved prior to mechanical  washing at 689 kPa (100 psi). Carcasses were chilled
for 45 min in ice and  water immersion paddle chillers with or without 20 ppm
chlorine added.  Carcass rinses were evaluated for E. coli, coliforms, total aer-
obes,  salmonellae and Campylobacter. Following processing and immersion
chilling, genetically featherless carcasses had significantly higher counts  (by
log10 0.35 cfu / 100 mL of carcass rinse) for E. coli,  coliforms, and total
aerobes than the genetically feathered carcasses.  However, there were no sig-
nificant differences in the recovery of salmonellae  and Campylobacter be-
tween feathered and featherless carcasses.  Recovery of bacteria (total aerobes,
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E. coli, coliform, or direct  plated salmonellae and Campylobacter counts) was
not different for  carcasses that were single or triple-tank scalded. However,
following  enrichment, salmonellae were recovered from more carcasses sub-
jected to the  triple-tank (86%) than single-tank (71%) scalding. Chlorinated
chiller water  significantly decreased carcass recovery (by log10 0.43 cfu / 100
mL carcass rinse) for E. coli, coliforms, total aerobes, and  Campylobacter, but
had no effect on salmonellae recovery. The  presence of feathers and feather
follicles during grow-out, transport,  processing, and immersion chilling does
not appear to influence the recovery  of salmonellae or Campylobacter from
carcasses sampled after immersion  chilling.

Key Words: Scaleless, Scalding, Chilling, Salmonellae, Campylobacter

    S4    Plant-cell-produced vaccines for animal health. C. Mihaliak, S. Webb*,
Dow AgroSciences LLC.

Researchers have pursued plant-made vaccines as a method to deliver  safer,
convenient and efficacious vaccines for well over a decade.  Plant-cell-pro-
duced vaccines represent a significant advancement toward  realizing these ben-
efits by combining features of a plant-production system  with the ability to
produce biologics in a conventional biocontained  production facility. Plant-
cell-produced vaccines offer numerous benefits  including unparalleled safety,
ease of administration and exceptional antigen  stability. In addition, research
to date has demonstrated that the plant  cell line used is capable of expressing
multiple classes of biologically  active proteins. Since biocontained plant-cell-
produced vaccines are  manufactured under conditions similar to conventional
vaccines, the  regulatory path to licensure closely follows current 9 CFR guide-
lines and  procedures. This presentation will describe the characteristics of the
plant-cell-produced vaccine technology with several poultry vaccine antigens
as examples of near term product candidates.

Key Words: Plant-cell-made, Vaccine, Production, Poultry

    S5    Spray washing and sanitizer immersion to lower Campylobacter.
numbers on broiler transport cage flooring. M. E. Berrang*, J. K. Northcutt,
USDA-ARS-Russell Research Center.

Broiler transport cages become soiled with feces during  transportation and
holding. Feces may contain high numbers of  Campylobacter which can cross
contaminate the next flock of broilers  placed into the cages. The objective of
this study was to examine the effect  of spray washing and immersion in chemi-
cal sanitizer on Campylobacter  contamination in feces left on the floor surface
of broiler transport cages.  Fiberglass floor material was cut into squares (25
cm2). One gram  of Campylobacter contaminated feces was placed onto each of
ten  sterile floor squares per treatment and allowed to dry for 60 min.  Treat-
ments included: i) untreated control, ii) 15 s water spray, iii) water  spray fol-
lowed by a 15s, 1 min or 5 min dip in 200 ppm chlorine, and iv)  water spray
followed by a 15 s, 1 min or 5 min dip in 200 ppm quaternary  ammonium
chloride based sanitizer. Following treatment, each flooring square  was sampled
by means of a sterile cotton tipped applicator pre-moistened with  neutralizing
broth. Serial dilutions were plated onto the surface of  Campy-cefex agar. A 15
s tap water spray at 10 psi caused significant  reduction in Campylobacter
numbers recovered from fiberglass flooring  material. This decrease ranged from
2 to 4 log cfu / 25cm2.  Immersing spray washed flooring in either sanitizing
chemical for 15 s did  not further reduce the numbers of Campylobacter recov-
ered. Longer dip  times in sanitizer solutions actually resulted in higher num-
bers of  Campylobacter recovered. This improved recovery was likely due to an
increased hydration effect during immersion which softened remaining fecal
material thereby making surviving Campylobacter more readily available  for
surface sampling. Removal of visible feces by a water spray can lower  the
numbers of Campylobacter recovered from broiler transport cage  flooring;
however, the organism is not entirely eliminated. Subsequent  wetting may al-
low injured cells to recover or become more available thus  regaining the poten-
tial for cross contamination.

Key Words: Campylobacter, Transport cage, Sanitization, Sanitation, Wash-
ing

    S6    Effects of a commercial transport cage washing system on wastewa-
ter  characteristics and surface bacteria recovery. J. K. Northcutt*, M. E.
Berrang, USDA-ARS.

A study was conducted to determine the effects of a commercial  transport cage
washing system on wastewater characteristics and surface  bacteria recovery.
During each of three sampling times, fiberglass flooring  of three commercial
transport cages from the same farm (5 high, 3 door) was  sampled before wash-
ing (left side of flooring), after washing (middle of  flooring) and after sanitiz-
ing with quaternary ammonium chloride (right side  of flooring). Three com-
partments (top, middle, bottom) were sampled from the  center section on each
cage. Water samples were collected from spray nozzles  before contacting cages
(tap), and from two run-off drains after washing  (initial and final wastewater).
Water was analyzed for pH, chlorine,  chemical oxygen demand (COD), total
Kjeldahl nitrogen (TKN), total dissolved  solids (TDS), total suspended solids
(TSS), and total solid (TS). Water and  surface swabs were sampled for total
aerobic bacteria, coliforms, E. coli,  Salmonella and Campylobacter. Water
used to wash cages contained  40 to 200 PPM chlorine and had a pH of approxi-
mately 8.5. Chlorine and pH of  initial and final wastewater (0.4 and 7.1, re-
spectively) were not  significantly different (P < 0.05). Initial wastewater samples
(first stage  of cage washing) contained higher levels of TSS and TDS than final
wastewater  samples (second stage of cage washing), but the final wastewater
sample had  higher levels of TKN and COD. Spray washing reduced counts of
coliforms,  E. coli and total aerobic bacteria on the fiberglass flooring by 1.5,
1.5 and 1.2 log10 cfu per 36 in2 respectively. After  sanitation, counts of coliforms,
E. coli and total aerobic bacteria  on the fiberglass flooring decreased further by
0.7, 0.7 and 0.9  log10 cfu per 36 in2. Incidence of Salmonellaand
Campylobacter on the cages was low and neither bacterium was detected  after
sanitizer application. The present study demonstrates that washing  chicken
transport cages may lower surface bacterial contamination.

Key Words: Transport cage, Sanitation, Cage washing, Microbiology

    S7    Microbiological impact of spray washing broiler carcasses with
acidified electrolyzed water J. K. Northcutt*, D. P. Smith, K. D. Ingram, A.
Hinton, Jr., M. T. Musgrove, USDA-ARS.

A study was conducted to investigate the microbiological impact of  spray wash-
ing broiler carcasses with acidified electrolyzed water for 5, 10  or 15 sec. Com-
mercial broiler carcasses were obtained from a local  processing facility prior to
the inside-outside bird washer. Carcasses were  subjected to a whole carcass
rinse (WCR) before treatment (pre-treatment).  Broiler ceca were also obtained
from the processing facility. Broiler cecal  contents (4.95 g) were inoculated
with a co-suspension (0.1 mL) containing  107 cells of Campylobacter and
nalidixic acid resistant  Salmonella, and 0.1 grams were applied to each carcass
after the  pre-treatment WCR. Inoculated carcasses were held at room tempera-
ture for 12  min before washing in a cabinet washer with either 50 PPM chlo-
rine (HOCl) or  50 PPM acidified electrolyzed water (EO). Carcasses were
washed for 5, 10 or  15 sec at 80 psi. Immediately after washing, carcasses were
subjected to  another WCR (post-treatment). Bacterial counts were determined
on both the  pre- and post-treatment rinses, as well as on the WCR of inoculated
unwashed  control carcasses. After 5 sec of washing, treatment (HOCl or EO)
had no  effect on the total aerobic bacteria, E. coli, Campylobacter, or  nalidixic
acid resistant Salmonella counts. After 10 sec of washing,  carcasses treated
with HOCl had bacterial counts that were 0.5, 0.8 and 0.4  log10 higher than
the carcasses treated with EO for E. coli,  Campylobacter and Salmonella,
respectively. Counts for E.  coli, Campylobacter and Salmonella were similar
for carcasses  treated with both EO and HOCl after 15 sec of washing. Total
aerobic  bacteria varied by only 0.4 log10after 15 sec of washing, with the
lower counts on the EO treated carcasses. Applying EO water in a cabinet  washer
for 10 sec reduced the level of E. coli, Campylobacter and  Salmonella to a
level below that obtained with HOCl, but these  reductions were all less than 1
log10.

Key Words: Inside-outside bird washer, Fecal contamination, Microbiology
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    S8    The effect of an experimental chlorate product (ECP) during simu-
lated chill immersion conditions on the recovery of foodborne pathogens.
J. A. Byrd*1, J. L. McReynolds1, D. J. Caldwell2, D. J. Nisbet1, 1USDA, ARS,
Southern Plains Agricultural Research Center, 2Texas A&M University.

Previous investigations in our laboratory have shown that chlorate  compounds
reduce E. coli and Salmonella infections in  preharvest food animals. The ob-
jectives of this study were to evaluate an  experimental chlorate product (ECP)
on the reduction of Salmonella  and Campylobacter in broiler carcasses during
a simulated chill  immersion system. Pre-chill immersion broiler carcasses were
submerged in a   Salmonella (104 CFU/mL) and Campylobacter  (104 CFU/mL)
mixture and allowed to drain for 15 min.  Salmonella and Campylobacter ex-
posed carcasses were placed in a  tub containing equal parts of distilled ice and
water with 20 ppm sodium  hydrochloride, 1.59 ppm ECP, 15.9 ppm ECP, 159
ppm ECP, or 1590 ppm ECP (1x  ECP is equivalent to a 15 mM chlorate ion
concentration). Carcasses were  agitated in the appropriate solution for 1 h.
Chill immersion water was  monitored for pH, temperature and chlorine con-
centrations pre and post chill  immersion. At the termination of the experiment,
standard carcass rinses were  preformed with buffered peptone water and evalu-
ated for Salmonella,   Campylobacter, total aerobes, and E. coli. In the present
investigation, carcasses immersed in 159 ppm ECP or greater had significantly
lower numbers of Salmonella (log10 0.83 cfu) and  Campylobacter(log 10 0.15
cfu) when compared to the controls  (log10 0.96 cfu and log10 1.46 cfu, respec-
tively).  When evaluating the effects on total aerobes (log10 3.5 cfu) and   E.
coli(log10 2.4 cfu)no significant difference were  evaluated when compared to
the controls (log10 3.75 cfu &  (log10 2.70 cfu, respectively). This experiment
suggests that the  experimental chlorate product significantly reduces Salmo-
nella and   Campylobacter recovery from broiler carcasses under a simulated
chill immersion.

Key Words: Broiler Carcass, Chlorate, Immersion Chilling, Salmonella,
Campylobacter

    S9    Inhibition of biofilm formation using HabaGUARD® conveyor belt-
ing materials. L. Cediel1, B. Sandel*2, 1Habasit AG, 2ST Associates.

To reduce the risk of cross contamination, processing plant  surfaces are main-
tained as sanitary as possible. One potential support for  this is the use of anti-
microbial surfaces, making cleaned surfaces less  likely to support microbial
growth. The objective of this study was to  examine the relative attachment and
growth of bacterial cells on commercial  belting materials with and without
added antimicrobial. Three types of  experiments are described. In qualitative
laboratory simulations, belting  materials were exposed to bacterial cultures for
72 hours, rinsed under  controlled pressure and volume conditions, stained with
acridine orange and  viewed with fluorescence microscopy. Fluorescence asso-
ciated with attached  cells indicated that attachment to the standard belting
materials was greater  than to the belt containing antimicrobial. In quantitative
experiments,  samples of belting materials were suspended in an annular biofilm
reactor  through which was circulated a dilute inoculum for 24 hours. The me-
dium was  then sampled and withdrawn and attached cells allowed to grow for
up to 24  hours with periodic sampling of surfaces. Relative to the standard
belt, the  belting containing antimicrobial reduced growth in the medium by 4.6
logs.  Final populations on the belts with antimicrobial were at the limit of
detection for the belt, a log reduction of at least 4.7 relative to the  control.
Finally in plants processing ready-to-eat and raw meat, conveyor  belts fabri-
cated from segments with and without an antimicrobial additive  were sampled
during the first six months of use. Besides routine QA testing,  removed samples
were exposed to buffered peptone solution overnight in  plastic bags. Loosely
attached cells were enumerated by plating duplicate 1  mL portions. Samples
were then rinsed, placed in a fresh aliquot of buffered  peptone solution and
sonicated with glass beads to remove adhered cells.  Relative numbers of free
and adhered cells for the two belt types depended on  the nature of the belt use,
length of service, and sanitation practices.

Key Words: Biofilm, Conveyor belt, Inhibition, Food safety

    S10    Penetration of Salmonella enteritidis and S. heidelberg through the
vitelline membrane in an in vitro egg contamination model. R. Gast*1, P.
Holt1, T. Murase2, 1USDA-ARS, Southeast Poultry Research Laboratory, 2Tottori
University.

Eggs containing Salmonella in their edible contents pose a  significant threat to
transmit disease to consumers. Although  Salmonella deposition inside yolks is
a highly infrequent event in  naturally contaminated eggs, bacterial penetration
through the vitelline  membrane could result in rapid and extensive multiplica-
tion in the  nutrient-rich contents of the yolk. The present study used an in vitro
egg contamination model to assess the ability of Salmonella strains to  pen-
etrate through the vitelline membrane and multiply inside yolks. After  inocula-
tion onto the outside of vitelline membranes, an S. enteritidis  strain and two S.
heidelberg strains were all able to enter the yolk  contents (at frequencies rang-
ing from 10 to 25% of experimentally  contaminated eggs) during 24 hours of
incubation at 30° C. Variants of these parent strains, obtained by in vivo pas-
sage into eggs laid by infected  hens, penetrated through the yolk membrane at
significantly higher  frequencies. These results emphasize the importance of
prompt refrigeration  for minimizing the opportunities for pathogens such as S.
enteritidis  and S. heidelberg to multiply and attain more dangerous levels after
penetration into the yolks of contaminated eggs.

Key Words: Salmonella enteritidis, Salmonella heidelberg, Yolk, Vitelline
membrane, Penetration

    S11    Predictive model for growth of Clostridium perfringens. in cured
and uncured injected turkey during exponential cooling. M. Sanchez-
Plata*1,2, A. Amezquita3,2, H. Thippareddi2, 1Texas A&M University, 2University
of Nebraska-Lincoln, 3Unilever Research Colworth.

Spores of foodborne pathogens can survive traditional  thermal-processing sched-
ules used in the manufacturing of processed meat and  poultry products. Heat
activated spores can germinate and grow to hazardous  levels if these products
are improperly chilled. Germination and outgrowth of  Clostridium perfringens
spores in injected turkey chilled under  simulated, commercial processing sched-
ules was studied. Turkey breasts were  injected 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. Isothermal growth of C. perfringens was de-
termined at  10, 15, 17, 25, 30, 35, 40, 43 and 47ºC for primary modeling with
the Baranyi  s non-autonomous differential equation. Two forms of the square-
root  Ratkowsky equation were evaluated for secondary modeling to describe
C.  perfringens growth as a function of temperature change. The first order
differential equations obtained were solved using the fourth-order  Runge-Kutta
method. Models were validated under simulated exponential  chilling from 54.5
to 7.2ºC. C. perfringens spores were able to  germinate 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. Predictive models
to describe germination and  outgrowth of C. perfringens spores during expo-
nential cooling of cured  and non-cured injected turkey were developed. 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 validation trials.

Key Words: C. perfringens, Turkey, Modeling, Chilling, Ready-to-eat
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    S12    Dietary protein concentration regulates the mRNA expression of
chicken  hepatic spot 14 protein. M. Hidalgo*, A. Davis, The University of
Georgia.

Based on a series of four experiments, in which broiler chicks were  allowed
free access for 1.5, 3, 6 or 24 h to a low (13 g/100 g diet) basal  (22 g/100 g diet)
or high (40 g/100 g diet) protein diet, we previously  reported that hepatic malic
enzyme activity and lipid content varied with  dietary protein concentrations.
Furthermore, the changes in malic enzyme  activity were correlated with corre-
sponding changes in the mRNA expression of  this enzyme. By 3 h, malic en-
zyme mRNA expression was significantly greater  in chicks fed the low protein
diet and significantly lower in chicks fed the  high protein diet compared with
chicks fed the basal diet. Spot 14 is a  protein transcriptional factor that regu-
lates the expression of several  lipogenic enzymes such as malic enzyme. To
determine if spot 14 could be  regulating the previously observed changes in
malic enzyme mRNA expression,  the mRNA expression of spot 14 was exam-
ined by Northern Analysis using total  RNA previously isolated from the series
of four experiments. There were no  differences in the hepatic expression of the
mRNA for spot 14 at 1.5 h  between the chicks fed any of the dietary treat-
ments. At 3 h spot 14 mRNA  expression was significantly (P < 0.05) reduced in
chicks fed the high  protein diet compared with the chicks fed the low and basal
diets. At 6 and  24 h, spot 14 mRNA expression was significantly reduced in
chicks fed the  high protein diet and significantly enhanced in chicks fed the
low protein  diet compared with chicks fed the basal diet. The results indicate
that the  hepatic mRNA expression of spot 14 is regulated by dietary protein
intake in  broiler chicks. In addition, the results suggest that the initial increase
in the expression of malic enzyme mRNA in broiler chicks fed a low protein
diet may not be associated with changes in spot 14 mRNA expression.

Key Words: Spot 14, Lipogenesis, Dietary protein

    S13    The relative toxicity of gossypol isomers in broiler breeder hens.
M. Lordelo*1, M. Calhoun2, N. Dale1, A. Davis1, 1University of Georgia, 2Texas
A&M University.

Gossypol is a polyphenolic compound found in cottonseed meal. It  occurs natu-
rally in either a positive (+) or negative (-) isomeric form. The  majority of the
negative effects caused by feeding broilers diets containing  gossypol have now
been linked to the ingestion of the (-) isomer. In laying  hens, however, the
consumption of the (+) isomer of gossypol is responsible  for decreased feed
intake, egg production and egg weight. More importantly,  the degree of egg
yolk discoloration associated with the presence of gossypol  was only objec-
tionable when the (+) isomer was fed to layers. Thus, there is  a clear indication
that the (+) isomer of gossypol is toxic to laying hens  and the (-) isomer of
gossypol is toxic to broilers. To establish if these  previously observed differ-
ences in gossypol toxicity were related to age or  genetic differences between
the birds, 15 individually caged Cobb 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 / treatment). Egg production
and egg weight were monitored daily.  All eggs were individually opened and
the yolks were scored for  discoloration. Total feed intake was lower (P < 0.05)
in breeder hens  consuming the (-) isomer when compared to the birds fed the
other two diets.  Birds fed the (+) isomer had lower total egg production than
birds fed the  control diet, and after d 15, birds ingesting the (+) isomer of
gossypol  ceased egg production. No differences were noted in egg production
and egg  weight between birds consuming the (-) isomer and those fed the
control diet.  Eggs produced by broiler breeder hens fed the (+) and (-) isomer
had severe  and mild yolk discoloration, respectively. The results from the cur-
rent and  previous experiments indicate that the (-) isomer of gossypol is detri-
mental  to feed intake in broilers of any age, but does not affect feed intake in
laying hens. In addition, the (+) isomer of gossypol is responsible for egg  dis-
coloration in both laying and broiler breeder hens. Thus, gossypol  toxicity does
appear to be influenced by bird genetics, but not by bird age.

Key Words: Broiler breeders, Cottonseed meal, Gossypol isomers

    S14    Effect of dietary glycine on intestinal Clostridium perfringens popu-
lations and a-toxin production in broiler chickens. J. P. Dahiya*1, D. Hoehler2,
D. C. Wilkie1, A. G. Van Kessel1, M. D. Drew1, 1University of Saskatchewan,
Saskatoon SK, Canada, 2Degussa Corporation, Kennesaw GA, USA.

The amino acid content of broiler diets has a significant impact on  gut bacterial
populations and disease. Previous studies reported that  intestinal populations
of C. perfringens, the causative agent of  necrotic enteritis, are correlated with
diets high in glycine. To establish a  direct causative link, two trials were con-
ducted to examine the effect of  dietary glycine levels on gut C. perfringens
populations and  a-toxin production. In each trial, 12 cages of 4 birds were
provided  with a medicated, ideal protein-balanced starter diet for first 2 weeks
after  hatch. From d 14 onwards, 3 cages of 4 birds each were randomly as-
signed to  one of 4 different ideal protein-balanced diets containing 0.75, 1.58,
3.04  or 4.21% glycine. Diets were isoenergetic (3.20 Mcal/kg ME) and met
NRC  nutrient requirements. All birds were orally gavaged with a C.  perfringens
type A broth culture from d 14 to 20 and euthanized on d 28.  Approximately
80% of the birds became dull, depressed and diarrheic for first  5-10 days after
gavaging with 8.33% and 6.25% mortality in trials 1 and 2  respectively. Lesion
scores were significantly higher in the birds fed the  3.04% glycine diets com-
pared to those fed diets containing 0.75% glycine in  both experiments (P <
0.05). C. perfringens populations in the cecum  varied quadratically with in-
creasing dietary glycine with the maximal  response seen at 2.98 and 3.11%
glycine in experiments 1 and 2 respectively.  Lactobacillus spp. counts in cecum
declined significantly with  increasing levels of glycine in both experiments.
The a-toxin  concentration in ileal contents was significantly higher in birds fed
the  1.58% glycine diet compared to rest of the diets (P < 0.05). It is concluded
that dietary glycine level has a significant effect on C. perfringens  populations
in broiler chickens and should be considered a predisposing  factor for necrotic
enteritis in broiler chickens.

Key Words: Broilers, Glycine, C. perfringens, Necrotic enteritis, Alpha toxin

    S15    Effects of dietary crude protein and amino acid balance on the
early body weight gain response of broilers to dietary lysine. P. Plumstead*1,
N. Paton2, H. Romero-Sanchez1, N. Leksrisompong1, J. Brake1, 1Department of
Poultry Science, North Carolina State University, 2Akey.

A study was conducted to test effects of crude protein (CP) and  amino acid
balance on the body weight gain (BWG) of broilers in response to  dietary
lysine. Two lysine deficient basal diets were formulated to contain  either 22.3%
CP (Low CP) or 27.2% CP (High CP). The basal diets were each  supplemented
with Lysine-HCl to create eight diets containing 0.85%, 1.08%,  1.19%, and
1.30%, or 1.12%, 1.22%, 1.32%, and 1.45% digestible lysine for the  Low CP
and High CP diet series, respectively. A third series of diets  (Balanced CP) was
created by proportionately blending one intermediate diet  from each of the
High CP and Low CP diet series to form diets containing  graded CP levels of
22.3%, 23.9%, 25.6% and 27.2% with the same lysine to CP  ratio and a fixed
ideal ratio of indispensable amino acids to lysine. The  study utilized 800 Ross
308 male broiler chicks distributed across 80 floor  pens with eight replicate
pens per treatment. Data were subjected to multiple  regression analyses and
means separation using orthogonal contrasts was  performed to characterize the
nature of the response to incremental  digestible lysine within each diet series.
The 21 d BWG of birds on the Low  CP diet series was best described by a
quadratic function (P<0.001) with the  digestible lysine requirement for BWG
estimated to be 1.12%. By contrast, the  response in BWG to digestible lysine
on both the High CP and Balanced CP diet  series was only linear in nature
(P<0.001). The absence of a response plateau  for BWG to dietary lysine pre-
cluded the determination of the digestible  lysine requirement at the higher
levels of CP evaluated. These data confirm  that broilers are able to respond
linearly to incremental dietary protein  containing an ideal balance of amino
acids. Further, the response of broilers  to L-lysine supplementation of low pro-
tein diets may be limited due to  inadequate quantities of dispensable and indis-
pensable amino acids.

Key Words: Broiler, Protein, Lysine, Amino acid, Requirement
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    S16    Influence of the D3 supplementation in the maternal diet on the
performance and bone abnormalities of the progeny. A. Atencio*, H. M.
Edwards, G. M. Pesti, J. P. Driver, Poultry Science Department, University of
Georgia.

Six experiments (Exps) were conducted using Ross x Ross chicks  hatched
from broiler breeder hens fed various levels of D3 to  determine the effect of the
maternal diet on the performance and general  health of the progeny. Six levels
of D3 (0, 125, 250, 500, 1,000  and 2,000 IU/kg of diet) were fed to the hens
from 25 to 66 weeks of age,  however at 36 weeks of age hens that were receiv-
ing the 0 level of  D3 were switched to a diet containing 4,000 IU/kg. Chicks
hatched  from these hens at 27, 41, 29, 36, 45 and 52 weeks of age were kept
separate  according to the maternal diet and used in Exps 1, 2, 3, 4, 5 and 6,
respectively. All Exps were conducted in a UV-light free environment. A corn
and soybean meal based vitamin D3 deficient diet was used in all  Exps. Exps 1
and 2 were conducted with complete randomize designs with the  maternal
diets as the treatments and Exps 3, 4, 5 and 6 were conducted with  split plot
designs, with D3 in the chicks’ diet as the  whole plot and D3 in the maternal diet
as a subplot. Chicks in  Exps 1 and 2 were fed the vitamin D3 deficient basal
diet while in  Exps 3 and 4 chicks were fed the basal diet supplemented with
four levels of  D3 (0, 100, 200 and 400 IU/kg of diet) and chicks in Exps 5 and
6  were fed six levels of D3 (0, 200, 400, 800, 1600 and 3200 IU/kg  of diet).
The highest body weight gains were observed in chicks hatched from  hens fed
the highest levels of D3; however in Exps 1 and 3 differences were  not signifi-
cant at P < 0.05. Higher levels of D3 in the maternal  diet reduced the incidence
of Ca rickets in Exps 3 and 6 and increased tibia  ash in Exps 2 and 6. Body
weight gain and tibia ash, increased and Ca rickets  incidence, decreased as the
D3 level in the chick diets increased.  Chicks hatched from hens fed the highest
D3 levels had the highest body  weight gains and chicks fed the highest D3

levels (3,200 IU/kg)  had the highest body weight and tibia ash and the lowest
TD and Ca rickets  incidence. Higher levels of D3 in the maternal diet reduced
the  incidence of rickets and improved tibia ash, but the effects were somewhat
inconsistent.

Key Words: Broiler breeders, Progeny, Vitamin D3

    S17    Dietary Yarrow (Achillea millefolium) for broiler chickens fed
diets using different fat sources. M. R. Lewis*1, S. P. Rose1, A. M. Mackenzie1,
S. Eskinazi2, 1Harper Adams University College, 2BFI Innovations.

Limitations concerning the use of antibiotics as growth promoters  have stimu-
lated the search for alternatives in order to remain competitive.  Herbs contain
many components with a wide range of active principles.  However, as yet
limited data have been presented to support their efficacy or  elucidate mode of
action in practical poultry diets. As with traditional  AGPs, it is thought that
response to herbs is greater when birds are offered  diets containing poorer raw
ingredients. The aim of this study was to  therefore to evaluate the effect of
yarrow supplementation (1800mg/kg) on the  growth performance and nutrient
digestibility of growing broiler chickens fed  starter diets containing 50g/kg of
different fat sources (no added fat, NAF;  soya bean oil, SO; crude palm oil,
CPO; palm oil fatty distillate, POFD).  Mash diets were offered to caged male
broilers between 10-21 days of age.  Each treatment diet comprised 9 replicate
cages of 3 birds. At 21 days of  age, birds were killed by cervical dislocation,
gizzard and small intestinal  contents were removed, and bile acid concentra-
tions (an indicator of  gastrointestinal reflux) were determined. There were in-
teractions between fat  source and yarrow supplementation in daily weight gain
(P=0.002) feed  intake (P=0.036) and FCE (P=0.002) where yarrow fed birds
performed better than unsupplemented controls when diets containing poor fat
sources were offered (CPO and POFD), but not when NAF or SO diets were
fed.  Bile acid concentrations in the small intestine were not affected by yarrow
supplementation. However, bile acid concentrations in the gizzard were  el-
evated in yarrow fed birds (0.215 and 0.303U/g wet weight for control and
yarrow fed birds respectively, P<0.001). In addition, there was a  yarrow x fat
source interaction (P=0.004) where the increased gizzard  bile acid concentra-
tions seen in yarrow fed birds were seen mainly when poor  fat diets were fed (-
7% NAF; +26% SO; +43% CPO; +212% POFD for yarrow  relative to con-
trols). The effect of yarrow on fat digestion explains the  beneficial effect on
broiler growth performance when poor quality fats are  fed.

Key Words: Achillea millefolium, Yarrow, Fat

    S18    Reduction of intestinal Salmonella. spp. colonization in turkeys by
dietary wheat, triticale and enzyme supplementation. A. A. Santos, Jr.*, P.
R. Ferket, J. L. Grimes, F. B. O. Santos, North Carolina State University.

Salmonella colonization in poultry may be influenced by the  degree of com-
petitive exclusion from enteric microflora affected by diet  formulation. Two
experiments were conducted to study the effects of  grain-base formulation and
dietary enzyme supplementation on intestinal  Salmonella spp. colonization
and performance of turkeys. In experiment  1 (EXP1), turkeys raised on litter
floor were fed wheat/SBM- and  corn/SBM-based diets with and without xylanase
blends (XY1 & XY2,  respectively) from 0-126 d. In experiment 2 (EXP2),
turkeys raised in battery  cages were fed corn-, wheat-, or triticale-based diets
with and without XY1  from 0-28 d. In EXP1, 2500 EXU of XY1/kg or 325
EXU of XY2/kg feed was used,  but 5500 EXU of XY1/kg was used in EXP2.
In addition to growth performance,  prevalence of Salmonella spp. in excreta
(EXP1), and cecal  Salmonella population (EXP2) was determined. In EXP1,
XY2  supplementation improved 16-wk BW (14.6 vs 14.2 kg, P<.05), and FCR
(2.6 vs  2.8 g/g, P<.01) as compared to corn-control treatment. XY1 supple-
mentation  did not affect growth performance. In EXP2, however, XY1 im-
proved (P<.01)  14-d BW (300 vs 273 g), and 1-14 d FCR (1.29 vs 1.40). There
was no enzyme  supplementation effect on Salmonella spp. prevalence at 3, 9,
16, or  18 wk. Salmonella spp. were not recovered from pens receiving  wheat-
based diets, but 38% of the pens receiving corn-based diets were  positive at 15
wk. In EXP2, Salmonella (>5.8 Log/g ceca) was detected  in all pens at 7 d.
Salmonella levels were higher (p<.05) in birds fed  corn than other grains at 14
(8 vs 6 Log/g), 21 (6 vs 5 Log/g) and 28 (7 vs 4  Log/g) d. Among the wheat and
triticale diets, enzyme supplementation  reduced (p<.05) Salmonella levels at
14 (6 vs 7 Log/g), 21 (4 vs 6  Log/g), and 28 (4 vs 5 Log/g) d. Evidently,
Salmonella colonization  was discouraged by diets containing high non-starch
polysacharide content  from wheat or triticale. Enzyme supplementation re-
duced Salmonella  colonization in addition to improving growth performance
in turkeys.

Key Words: Wheat, Enzyme, Growth Performance, Salmonella, Turkeys

    S19    The Effects of in ovo feeding of protein and beta-methyl-beta
hydroxybutyrate (HMB) on nutrient digestion and absorption in neonatal
turkey poults. O. Foye*1, P. Ferket1, Z. Uni2, 1North Carolina State University,
2Hebrew University of Jerusalem.

Early development of the food digestion and nutrient absorption is  imperative
for optimal growth and development of young poultry. Poults hatch  with lim-
ited digestive capacity, which limit the availability of nutrients  for eary growth
and development. Administering exogenous nutrients into the  amnion of a
developing embryo prior to internal pipping may alleviate  post-hatch malab-
sorption problems. With this in ovo feeding technique,  critical nutrients are
orally consumed and presented to enteric tissues and  may stimulate the activity
of brush border enzymes and nutrient transporters  before hatch. Two experi-
ments were conducted in turkeys to determine the  effects of in ovo feeding of
protein and HMB on brush border uptake of the  amino acid alanine and the
brush border activity of leucine aminopeptidase  (LAP) and maltase at 23 and
25 days of incubation and at hatch. At 21 days  of incubation, 400 eggs were
divided into four treatments: 1) non-injected  control; 2) injected control of
0.4% saline; 3) 0.4% saline solution  containing 18% egg white protein; and 4)
0.4% saline solution containing 18%  egg white protein and 0.1% HMB. All
poults were fed a typical starter diet  ad libitum within 24 hours of hatch. On the
day of hatch, in ovo feeding  treatments 3 and 4 caused a 56% and 86% in-
crease in brush border LAP  activity, respectively, in comparison to the controls
(P<0.05). Maltase  activity on the day of hatch was enhanced by in ovo feeding
of treatments 3  and 4. Brush boarder uptake of the amino acid alanine was the
same for all  treatments at days 23 and 25 of incubation, but was depressed by
approximately 21% on the day of hatch in poults subjected to treatment 4
(P<0.05). Evidently, in ovo feeding of protein and/or HMB improved the  di-
gestive and absorptive capacity of poults at time of hatch, and this may  indi-
cate that they are more capable of assimilating nutrients needed for more  rapid
growth and development during the first few days after hatch.

Key Words: Turkeys, In ovo feeding, Brush boarder enzymes, Amino acid trans-
porters, Digestion
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    S20    Impact of methionine source and excess choline or betaine on
hepatic homocysteine remethylation in broilers from 21 to 35 d. P. B. Pillai*1,
A. C. Fanatico1, M. E. Blair2, J. L. Emmert1, 1University of Arkansas, 2Adisseo.

Experiments were conducted to assess the impact of excess choline  (CHO) or
betaine (BET) on hepatic homocysteine (HCY) remethylation in  broilers fed
graded levels of DL-methionine (DLM) or  2-hydroxy-4-methylthiobutanoic
acid (HMB) from 21 to 35 d. In experiment 1 a  corn-peanut meal diet deficient
in methionine (MET; 0.21% digestible) and  cysteine (CYS; 0.24% digestible)
was fed; graded levels (0, 0.03, or 0.06%)  of MET from DLM or HMB were
fed in the presence or absence of excess CHO  (0.25%) or BET (0.28%). In
experiment 2 identical treatments were used, but  the basal diet was CYS-ad-
equate (0.35% digestible). There was no overall  impact of CHO or BET on
growth in experiment 1 or 2 (P>0.05), but weight gain  and feed efficiency
increased linearly (P<0.05) with increasing DLM or HMB.  Stable isotope meth-
odology revealed that in experiment 1 type or level of MET  supplementation
did not impact the quantity of HCY remethylated. However, HCY  remethylation
was increased (P<0.05) by addition of CHO and further increased  by BET.
Remethylation through the BET-dependent pathway was not impacted  (P>0.05)
by type or level of MET. Regardless of level or type of MET, CHO  and BET
reduced (P<0.05)HCY remethylation through the BET-dependent pathway.  In
experiment 2, when diets were adequate in CYS, the highest level of DLM or
HMB reduced overall HCY remethylation. Similar to experiment 1, addition of
CHO or BET increased (P<0.05) overall HCY remethylation, but the response
was  much higher in experiment 2 (adequate in CYS). Here also, suppression of
BET-dependent remethylation occurred with addition of CHO and BET. Con-
trary  to reports from other species, BET-dependent remethylation was well
below 50%  under all conditions. During this period, hepatic HCY remethylation
was  primarily affected by CYS level and excess CHO or BET, and did not
differ  with MET source, which correlates well with the absence of significant
growth  differences among birds fed DLM or HMB.

Key Words: Broiler, Choline, Betaine, Sulfur amino acids, HMB

    S21    Impact of dietary methionine source and excess choline or betaine
on hepatic homocysteine remethylation in broilers from 35 to 49 d. P. B.
Pillai*1, A. C. Fanatico1, M. E. Blair2, J. L. Emmert1, 1University of Arkansas,
2Adisseo.

Experiments were conducted to assess the impact of excess choline  (CHO) or
betaine (BET) on hepatic homocysteine (HCY) remethylation in  broilers fed
graded levels of DL-methionine (DLM) or  2-hydroxy-4-methylthiobutanoic
acid (HMB) from 35 to 49 d. In experiment 1,  a corn-peanut meal diet deficient
in methionine (MET; 0.20% digestible) and  cysteine (CYS; 0.22% digestible)
was fed; treatments consisted of graded  levels (0, 0.03, or 0.06%) of MET from
DLM or HMB (additions adjusted for 88%  purity) fed in the presence or ab-
sence of excess CHO (0.25%) or BET (0.28%).  In experiment 2, identical
treatments were used, but the basal diet was  adequate in CYS (0.30% digest-
ible). In both experiments weight gain  increased linearly (P<0.05) with the
addition of DLM or HMB. Overall, CHO and  BET did not (P>0.05) impact
growth. Hepatic HCY remethylation studies using  stable isotope technology
revealed that in both experiment 1 and 2 type or  level of MET supplementation
did not impact overall HCY remethylation, but  quantity of HCY remethylated
was increased (P<0.05) by addition of CHO and  especially BET. Cysteine
adequacy in the diet did not result in increased  remethylation in any of the
treatment groups in experiment 2. The magnitude  of CHO and BET response
was much lower than what was observed in other growth  periods, except in the
0.03 % HMB treatment. Supplementing the various MET  treatments with ei-
ther CHO or BET reduced BET-dependent remethylation. In all  the treatment
groups in both experiments, BET-dependent remethylation was  below 50 % as
opposed to reports from rat and human studies. Source or level  of addition of
MET or level of CYS in the diet did not (P>0.05) significantly  affect HCY
remethylation, whereas CHO and BET had a large impact on hepatic  HCY
remethylation in broilers during the finisher period.

Key Words: Broiler, Choline, Betaine, Sulfur amino acids, HMB

    S22    The effect of alpha-galactosidase enzyme on performance of broil-
ers fed corn-soybean meal diets. C. A. Keen*, C. A. Fritts, F. Yan, P. W.
Waldroup, University of Arkansas.

In addition to its protein component soybean meal contains a  significant amount
of carbohydrate, much of which is in the form of  oligosaccharides that are
poorly digested by monogastrics who lack alpha -1,6  galactosidase enzyme in
the intestinal mucosa. Energy values for SBM for the  pig are approximately
30% greater than for the chick. Improvements in ME of  SBM for chicks of
approximately 20% have been demonstrated by removal of  oligosaccharides
by ethanol extraction or by breeding. Addition of alpha  galactosidase enzymes
demonstrated approximately 10% improvement in ME in one  study but others
have failed to show any improvement. Three studies were  conducted in the
present experiment to evaluate the use of alpha  galactosidase enzymes in corn-
soy diets. Diets were formulated to meet  current industry nutritional standards.
Soybean meal was assigned ME values  that were 10, 20, or 30% greater than
the 2440 kcal/kg suggested by NRC. In  two studies, poultry oil was kept con-
stant at 2% so diets increased in ME as  the assigned energy values increased. In
the third study diets were kept  isocaloric with modifications in level of poultry
oil. Each diet was fed  with or without a galactosidase enzyme at the rate of 1.5
kg enzyme per 1000  kg of soybean meal as suggested by the manufacturer.
Trial one was conducted  in battery pens while trials two and three were con-
ducted in floor pens. In none of the studies did the addition of the alpha galac-
tosidase enzyme  result in improved performance of broilers as measured by
body weight, feed  conversion, caloric efficiency, or mortality. Response to ga-
lactosidase  enzymes and other enzymes suggest that quality of the dietary in-
gredients  used may be critical to the response. It is also possible that dosage
levels  may not have been sufficient to elicit a response.

Key Words: Soybean meal, Galactosidase enzyme, Oligosaccharides, Broilers

    S23    The effect of alpha-galactosidase enzymes on performance of broil-
ers fed corn-soybean meal diets. 2. Dose response studies. C. A. Keen*, F.
Yan, K. Y. Zhang, P. W. Waldroup, University of Arkansas.

Soybean meal contains a significant amount of oligosaccharide  carbohydrates
that are poorly digested by monogastrics who lack alpha -1,6  galactosidase
enzyme in the intestinal mucosa. Studies on response to  exogenous alpha ga-
lactosidase enzymes have been conflicting. Level of usage  may be a critical
factor in response to the enzyme. Two studies were  conducted to evaluate re-
sponse to different levels of enzyme. In the first  study, diets were formulated
with an assumed 20% increase in ME of soybean  meal and fortified with 0,
1.5, 3.0, 4.5, or 6.0 kg enzyme/1000 kg of SBM.  The manufacturer suggests
the use of 1.5 kg/1000 kg SBM. Diets were fed in  pelleted form. In the second
study, diets were formulated with assumed 10%  increase in ME of SBM and
fortified with the same enzyme levels in mash  diets. In the first study birds in
floor pens were fed to 42 d; in the  second study birds in battery pens were fed
to 35 d.  In no instance did the addition of the galactosidase enzyme appear to
improve  the utilization of metabolizable energy when added to the corn-soy-
bean meal  based diet. Energy utilization, expressed as ME kcal/kg gain, was
basically  the same across all levels of supplementation with the enzyme. Due to
the  low amount of energy provided by soybean meal in the diet, it may be
difficult to actually detect improvements of only 10 to 20% in metabolizable
energy of soybean meal when incorporated into the final diet.

Key Words: Soybean meal, Oligosaccharides, Galactosidase, Broilers

    S24    Evaluation of pearl millet as a grain source for prestarter and
starter broiler diets. A. R. García*, A. B. Batal, N. M. Dale, M. B. Café,
Department of Poultry Science, University of Georgia.

Pearl millet is attracting increased interest as a feed ingredient  for poultry.
Simultaneously, greater attention is being given to the  nutrition of broiler chicks
during the first week of life. The objective of  the present research was to evalu-
ate pearl millet as a grain for prestarter  (from 1 to 4 or 1 to 7 days) and starter
(from 1 to 14 days) broiler diets  and compare it to two other commonly used
grains. Three experiments were  conducted in which isocaloric, isonitrogenous,
low-energy diets were  formulated based on corn, sorghum or pearl millet (PM)
with soybean meal  (SBM) common to all. A dextrose (D)/SBM diet served as a
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highly absorbable  carbohydrate control. Body weight gain and feed efficiency
were determined at  4, 7, and 14 days. Intestinal viscosity and cecal aerobe,
enterobacteria and  lactic acid bacteria counts were measured once in each pe-
riod (prestarter and  starter). In all experiments, mortality was low and not af-
fected by dietary  treatment. Body weight gain and feed efficiency were gener-
ally greater but  not always significantly for chickens fed the PM diet through 4,
7 and 14  days posthatch (P<0.05). Intestinal viscosity and cecal bacteria were
not  significantly affected by diet. As a general trend, a positive dietary effect  of
PM on performance was maintained through both the prestarter and the  starter
period. The effect of PM was consistent throughout the experiments  and proved
highly satisfactory for both prestarter and starter periods.  Results showed that
PM appears to be as good and possibly better than the  sorghum and corn em-
ployed in these studies for early chick performance. The  reason for the im-
provements noted is not clear, but apparently is not related  to intestinal viscos-
ity or increased populations of beneficial bacteria.

Key Words: Prestarter diet, Grains, Pearl millet, Growth performance

    S25    Effects of ß-Mannanase in corn-soy diets on commercial Leghorns
in phase III of the second cycle. G. Wu*, M. Bryant, R. Voitle, D. Roland,
Auburn University.

ß-Mannanase (Hemicell®) is a unique enzyme-based feed  ingredient, which
can hydrolyze ß-mannan, an anti-nutritional fiber in  feed. Because soybean
meal contains ß-mannan and its derivative,  addition of ß-mannanase may im-
prove soybean-meal utilization. The  purpose of this study was to evaluate the
effect of ß-mannanase on  performance and profits of ß-mannanase in commer-
cial Leghorns fed  corn-soybean meal based diets. In this experiment, three
diets were  formulated. The metabolizable energy content for Diet 1 (high-en-
ergy diet)  was 2951 kcal/kg, which was 120 kcal/kg higher than Diet 2 (low-
energy diet  supplemented with ß-mannanase) and Diet 3 (low-energy diet with-
out  ß-mannanase). Hy-Line W-36 hens (n = 720, 98 wk old) were randomly
divided into three dietary treatments (8 replicates of 15 hens per  treatment).
The trial lasted for 12 weeks. Overall average feed conversion in  hens fed the
low-energy diet supplemented with ß-mannanase was similar  to that of the
high-energy diet, and both were significantly lower than the  low-energy diet
without ß-mannanase (P < 0.01).  ß-Mannanase had positive influences on egg
production and egg mass of  hens fed the low-energy diet. No significant differ-
ences in feed intake, egg  specific gravity, egg weight, mortality, body weight,

and body weight  variability (CV) were observed among three dietary treat-
ments (P > 0.05).  ß-Mannanase supplementation improved energy utilization
of  corn-soybean layer diets, and has the potential to reduce the cost of  practical
laying hen diets containing ß-mannan.

Key Words: ß-Mannanase, Energy, Hens

    S26    Microbial ecology shifts in the small intestine of broilers during
feed withdrawal. K. L. Thompson*, K. M. Burkholder, J. Patterson, T. J.
Applegate, Purdue University.

Broilers are withheld from feed for 8 to 24 hr prior to processing  to empty the
gastrointestinal tract (GIT) and reduce potential carcass  contamination from
GIT contents. Intestinal microbial changes during feed  withdrawal (FW) have
not been thoroughly defined. Two experiments (Exp) were  conducted to exam-
ine the effects of increasing periods of FW on the microbial  ecology in the
small intestine. In two Exp, male broilers were fed corn-soy  diets in floor pens.
In Exp 1, 62d-old broilers were subjected to FW for 0,  8, 12, and 24hr. Eight
birds were euthanized at each time point and ileal  mucosa was collected. Mi-
crobial communities were determined by isolating  bacterial DNA, amplifying
the V3 region of 16S ribosomal DNA, and performing  denaturing gradient gel
electrophoresis. The microbial profiles from birds at  0hr FW had higher simi-
larity values than those at 8 or 24hr FW (P<0.05),  indicating that as FW time
increased, uniformity of intestinal microbial  populations decreased. Numbers
of bands (an indicator of numbers of bacterial  species present) at 0hr (9.13)
were greater than those at 24hr (3.75;  P<0.05), suggesting a reduction in mi-
crobial species and diversity as FW time  increased. In Exp 2, 28d-old birds
were randomly assigned to one of 3 diets  containing no additive (control), 30g/
ton bacitracin (Ab), or 1 lb/ton  CuSO4 (Cu). At 42d of age, birds (n=24) were
subjected to 0, 10,  and 24 hr FW. Ileal tissue and digesta (at 0hr FW) were
collected and  analyzed as in Exp. 1. Diet did not significantly alter mucosa
microbiota  similarities (0, 10, and 24hr of FW were 63, 37, and 52%; 50, 18,
and 86%;  and 32, 32, and 48% similar for the control, Ab, and Cu diets, re-
spectively)  or digesta similarities (16% for each diet). Neither FW or diet had
an effect  on mucosal and digesta similarities or band numbers. Data from these
studies  suggest that FW alters the microbial community of the intestine by
decreasing  similarity of the communities as FW increases, but that individual
differences between birds preclude treatment differences.

Key Words: Antibiotic, Broiler, Feed withdrawal, Intestine, Microflora

    S27    Annual broiler litter production using recycled litter with and
without top-dressing. C. D. Coufal*, P. R. Niemeyer, J. B. Carey, Texas A&M
University.

Broiler producers are required to develop nutrient management plans  for the
disposal of litter materials from broiler grow-out facilities.  Therefore, a key
component of a nutrient management plan for a broiler  production facility is to
be able to accurately predict the amount of litter  that will be produced on an
annual basis. However, this type of data can be  difficult to collect under large-
scale commercial conditions. A long-term  experiment was conducted in a con-
trolled facility under conditions simulating  commercial production to accu-
rately access broiler litter production rates.  Eighteen consecutive flocks were
reared in an experimental broiler house  managed as closely as possible to a
commercial house. Rice hulls were used  as the bedding material, and chicks
and feeds were obtained from a commercial  broiler integrator. In flocks 1-9,
562 broilers were reared in 4 large pens.   Caked litter was removed between
flocks, and the remaining litter recycled  for the next flock. In flocks 10-18, the

recycled litter was split evenly  into six pens. Three of these pens (420 birds)
remained untreated, and three  (420 birds) were top-dress with a thin layer (1-2
cm) of new litter between  flocks following caked litter removal . Top-dressing
of litter is used to  reduce litter moisture, reduce caking and extend the useful
life of litter  without a complete clean-out. Cumulative litter production per kg
of live  marketed broiler (g/kg) was 170 g litter/kg, 79 g caked litter/kg and 249
g  total litter/kg for untreated pens over all eighteen flocks. Top-dressing of
litter significantly (P<0.05) significantly reduced caked litter production  in
flocks 12-18. Less caked litter resulted in significantly increased  litter produc-
tion in flocks 14-18. As a result, no significant difference in  total litter produc-
tion was observed between the untreated and top-dressed  pens for flocks 11
and 13-18 on a cumulative basis. This data can easily be  used by broiler pro-
ducers to predict the amount of litter and caked litter  that will be produced on
an annual basis under these types of management  practices.

Key Words: Broilers, Litter production, Top-dressing
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highly absorbable  carbohydrate control. Body weight gain and feed efficiency
were determined at  4, 7, and 14 days. Intestinal viscosity and cecal aerobe,
enterobacteria and  lactic acid bacteria counts were measured once in each pe-
riod (prestarter and  starter). In all experiments, mortality was low and not af-
fected by dietary  treatment. Body weight gain and feed efficiency were gener-
ally greater but  not always significantly for chickens fed the PM diet through 4,
7 and 14  days posthatch (P<0.05). Intestinal viscosity and cecal bacteria were
not  significantly affected by diet. As a general trend, a positive dietary effect  of
PM on performance was maintained through both the prestarter and the  starter
period. The effect of PM was consistent throughout the experiments  and proved
highly satisfactory for both prestarter and starter periods.  Results showed that
PM appears to be as good and possibly better than the  sorghum and corn em-
ployed in these studies for early chick performance. The  reason for the im-
provements noted is not clear, but apparently is not related  to intestinal viscos-
ity or increased populations of beneficial bacteria.

Key Words: Prestarter diet, Grains, Pearl millet, Growth performance

    S25    Effects of ß-Mannanase in corn-soy diets on commercial Leghorns
in phase III of the second cycle. G. Wu*, M. Bryant, R. Voitle, D. Roland,
Auburn University.

ß-Mannanase (Hemicell®) is a unique enzyme-based feed  ingredient, which
can hydrolyze ß-mannan, an anti-nutritional fiber in  feed. Because soybean
meal contains ß-mannan and its derivative,  addition of ß-mannanase may im-
prove soybean-meal utilization. The  purpose of this study was to evaluate the
effect of ß-mannanase on  performance and profits of ß-mannanase in commer-
cial Leghorns fed  corn-soybean meal based diets. In this experiment, three
diets were  formulated. The metabolizable energy content for Diet 1 (high-en-
ergy diet)  was 2951 kcal/kg, which was 120 kcal/kg higher than Diet 2 (low-
energy diet  supplemented with ß-mannanase) and Diet 3 (low-energy diet with-
out  ß-mannanase). Hy-Line W-36 hens (n = 720, 98 wk old) were randomly
divided into three dietary treatments (8 replicates of 15 hens per  treatment).
The trial lasted for 12 weeks. Overall average feed conversion in  hens fed the
low-energy diet supplemented with ß-mannanase was similar  to that of the
high-energy diet, and both were significantly lower than the  low-energy diet
without ß-mannanase (P < 0.01).  ß-Mannanase had positive influences on egg
production and egg mass of  hens fed the low-energy diet. No significant differ-
ences in feed intake, egg  specific gravity, egg weight, mortality, body weight,

and body weight  variability (CV) were observed among three dietary treat-
ments (P > 0.05).  ß-Mannanase supplementation improved energy utilization
of  corn-soybean layer diets, and has the potential to reduce the cost of  practical
laying hen diets containing ß-mannan.

Key Words: ß-Mannanase, Energy, Hens

    S26    Microbial ecology shifts in the small intestine of broilers during
feed withdrawal. K. L. Thompson*, K. M. Burkholder, J. Patterson, T. J.
Applegate, Purdue University.

Broilers are withheld from feed for 8 to 24 hr prior to processing  to empty the
gastrointestinal tract (GIT) and reduce potential carcass  contamination from
GIT contents. Intestinal microbial changes during feed  withdrawal (FW) have
not been thoroughly defined. Two experiments (Exp) were  conducted to exam-
ine the effects of increasing periods of FW on the microbial  ecology in the
small intestine. In two Exp, male broilers were fed corn-soy  diets in floor pens.
In Exp 1, 62d-old broilers were subjected to FW for 0,  8, 12, and 24hr. Eight
birds were euthanized at each time point and ileal  mucosa was collected. Mi-
crobial communities were determined by isolating  bacterial DNA, amplifying
the V3 region of 16S ribosomal DNA, and performing  denaturing gradient gel
electrophoresis. The microbial profiles from birds at  0hr FW had higher simi-
larity values than those at 8 or 24hr FW (P<0.05),  indicating that as FW time
increased, uniformity of intestinal microbial  populations decreased. Numbers
of bands (an indicator of numbers of bacterial  species present) at 0hr (9.13)
were greater than those at 24hr (3.75;  P<0.05), suggesting a reduction in mi-
crobial species and diversity as FW time  increased. In Exp 2, 28d-old birds
were randomly assigned to one of 3 diets  containing no additive (control), 30g/
ton bacitracin (Ab), or 1 lb/ton  CuSO4 (Cu). At 42d of age, birds (n=24) were
subjected to 0, 10,  and 24 hr FW. Ileal tissue and digesta (at 0hr FW) were
collected and  analyzed as in Exp. 1. Diet did not significantly alter mucosa
microbiota  similarities (0, 10, and 24hr of FW were 63, 37, and 52%; 50, 18,
and 86%;  and 32, 32, and 48% similar for the control, Ab, and Cu diets, re-
spectively)  or digesta similarities (16% for each diet). Neither FW or diet had
an effect  on mucosal and digesta similarities or band numbers. Data from these
studies  suggest that FW alters the microbial community of the intestine by
decreasing  similarity of the communities as FW increases, but that individual
differences between birds preclude treatment differences.

Key Words: Antibiotic, Broiler, Feed withdrawal, Intestine, Microflora

    S27    Annual broiler litter production using recycled litter with and
without top-dressing. C. D. Coufal*, P. R. Niemeyer, J. B. Carey, Texas A&M
University.

Broiler producers are required to develop nutrient management plans  for the
disposal of litter materials from broiler grow-out facilities.  Therefore, a key
component of a nutrient management plan for a broiler  production facility is to
be able to accurately predict the amount of litter  that will be produced on an
annual basis. However, this type of data can be  difficult to collect under large-
scale commercial conditions. A long-term  experiment was conducted in a con-
trolled facility under conditions simulating  commercial production to accu-
rately access broiler litter production rates.  Eighteen consecutive flocks were
reared in an experimental broiler house  managed as closely as possible to a
commercial house. Rice hulls were used  as the bedding material, and chicks
and feeds were obtained from a commercial  broiler integrator. In flocks 1-9,
562 broilers were reared in 4 large pens.   Caked litter was removed between
flocks, and the remaining litter recycled  for the next flock. In flocks 10-18, the

recycled litter was split evenly  into six pens. Three of these pens (420 birds)
remained untreated, and three  (420 birds) were top-dress with a thin layer (1-2
cm) of new litter between  flocks following caked litter removal . Top-dressing
of litter is used to  reduce litter moisture, reduce caking and extend the useful
life of litter  without a complete clean-out. Cumulative litter production per kg
of live  marketed broiler (g/kg) was 170 g litter/kg, 79 g caked litter/kg and 249
g  total litter/kg for untreated pens over all eighteen flocks. Top-dressing of
litter significantly (P<0.05) significantly reduced caked litter production  in
flocks 12-18. Less caked litter resulted in significantly increased  litter produc-
tion in flocks 14-18. As a result, no significant difference in  total litter produc-
tion was observed between the untreated and top-dressed  pens for flocks 11
and 13-18 on a cumulative basis. This data can easily be  used by broiler pro-
ducers to predict the amount of litter and caked litter  that will be produced on
an annual basis under these types of management  practices.

Key Words: Broilers, Litter production, Top-dressing
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    S28    Annual ammonia production from broilers measured by nitrogen
mass balance. C. D. Coufal*, P. R. Niemeyer, J. B. Carey, Texas A&M Univer-
sity.

Many factors, such as season of the year, ambient temperature and  humidity,
bird health and management practices, can influence ammonia  volatilization
from broiler rearing facilities. Precise results are often  difficult to attain from
commercial facilities, particularly over long  periods of time. Therefore, an ex-
periment was conducted over a two and  one-half year period to accurately
access ammonia production from broilers in  a controlled facility under condi-
tions simulating commercial production.  Eighteen consecutive flocks were
reared in an experimental broiler house  managed as closely as possible to a
commercial house. Rice hulls were used  as the bedding material, and chicks
and feeds were obtained from a commercial  broiler integrator. In flocks 1-9,
562 broilers were reared in 4 large pens.   Caked litter was removed between
flocks, and the remaining litter recycled  for the next flock. In flocks 10-18, the
recycled litter was split evenly  into six pens. Three of these pens (420 birds)
remained untreated, and three  (420 birds) were top-dress with a thin layer of
new litter between flocks  following caked litter removal . Ammonia loss was
calculated by the mass  balance method, in which nitrogen loss was calculated
as the difference  between the nitrogen inputs and the nitrogen outputs. Ammo-
nia loss can be  expressed as g NH3/kg of live marketed broiler (g NH3/kg), g
NH3/h-AU (1 AU=500 kg live weight) or a percentage of total nitrogen inputs.
Ammonia loss in untreated pens for flocks 1-18 ranged from 4.1 to 19.7 g NH3/
kg, and averaged 11.1 g NH3/kg. This corresponds to a range of 2.1 to 10.0 g
NH3/h-AU, with an average of 5.6 g NH3/h-AU. Nitrogen partitioning as a per-
centage of inputs for untreated pens in flocks 1-18 was 15.1, 7.1, 55.4, 13.5,
and 21.0% for litter, caked litter, broiler carcasses, mortalities and nitrogen
loss, respectively. In flocks 10-18, ammonia loss was 10.6 g NH3/kg for un-
treated pens vs. 11.8 g NH3/kg for top-dressed pens when averaged for all nine
flocks. Ammonia loss was significantly (P<0.05) greater for flocks reared in
summertime vs. wintertime.

Key Words: Broilers, Ammonia, Nitrogen mass balance

    S29    Effects of drinking water acidification on turkey perfornance. J.
Cornelison*, M. Wilson, C. Sartor, O. Antillion, S. Watkins, University of Ar-
kansas.

A trial was conducted to explore the exact effects of water  acidification in
regards to weight gains, feed conversion efficiency and  livability for turkey
production. The treatments were a continuous pH  adjustment beginning at
poult placement. There were seven treatments compared  to a control, Fayetteville
city water, which has an average pH of 8.08. The  treatments included were
Poultry Water Treatment® (PWT) and Russell Citric  Acid® both of which were
tested at a pH of 4 and pH of 6, Dry Vin® and  Acid-Sol® added to adjust the
water to a pH of 6 and Ema-Sol® initially added  to adjust the pH to 4. Birds
received a commercial diet regime. The birds  were group weighed at day 1 and
then individually weighed at days 14, 28, 42,  56, 70 and 84. The feed con-
sumption and mortality per pen were measured by  phase for the determination
of an adjusted feed conversion rate. At week six  and twelve, six birds per
treatment were sacrificed to determine the pH of  the crop and gizzard. At day14,
the Acid-Sol® treated birds weighed  significantly heavier and the Ema-Sol®

birds weighed significantly lower than  the other treatments, which were all
similar including the control. When 14  day weights confirmed the Ema-Sol®

treated birds were behind in production  the pH of the water was adjusted to 6.
Results after day 14 indicated that  birds performed similarly on all treatments.

Key Words: Drinking water, Acidification, Turkeys

    S30    Effect of temperature during incubation and brooding on broiler
chick development and growth. N. Leksrisompong*, P. Plumstead, H. Romero-
Sanchez, J. Brake, North Carolina State University, Department of Poultry
Science.

Two experiments were conducted to study the effects of incubation  and brood-
ing 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 incubation temperature was  maintained between 37.5 and

37.7 C. After 14 d, one incubator was assigned  to the HIGH (39.4-40.6 C) and
one incubator to the NORMAL (37.5-38.3 C)  temperature treatments. Relative
humidity was maintained at 53% at all  times. Egg temperatures were moni-
tored from 15 d of incubation with a Braun  Thermoscan infrared thermometer.
At 18 d eggs were transferred to hatcher  baskets in the same machine. Un-
hatched eggs were examined macroscopically at  21.5 d to determine fertility
and/or stage of embryonic mortality. In both  experiments, 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 1, chicks were necropsied at
hatching and 14 d to study organ  development, while BW, FCR, and livability
were determined at 7 and 14 d of  age in both experiments. There was no inter-
action between brooding and  incubation observed in either experiment. In Ex-
periment 1, HIGH incubation  decreased relative weights of heart, gizzard,
proventriculus, and small  intestine at 0 d and relative weight of the liver at 14
d. There were  significant main effects for both incubation and brooding tem-
perature with  respect to broiler performance. In Experiments 1 and 2, HIGH
incubation  decreased BW at 0, 7, and 14 d. This effect was not affected by the
brooding  temperatures used. However, adjusted FCR was significantly increased
by HOT  brooding temperature up to 7 d in Experiment 1. Elevated incubation
temperatures appear to negatively affect embryo development and early broiler
performance.

Key Words: Incubation, Brooding, Temperature, Broiler, Organs

    S31    On farm hatching egg holding temperature for commercial broiler
breeder flocks of varying ages. S. Henderson*1, A. Swaffer1, K. Bramwell1, S.
Martin2, 1Department of Poultry Science, The University of Arkansas, 2Cobb-
Vantress, Inc.

Hatching egg storage conditions have been evaluated in the past and  recom-
mendations presented to receive optimum hatchability. However, since  most
commercial hatcheries only have one egg storage room, it is not  practical to
alter storage condition for each specific flock at the hatchery.   Therefore, this
study was designed to determine the optimum egg storage  conditions at the
farm level for commercial broiler breeder flocks from four  different age groups.
Four commercial flocks were selected representing four  age groups (25-30, 35-
40, 45-50, and 55-60 wks of age). Hatching eggs were  obtained from breeder
farms the day of lay and prior to their placement in  the existing on farm egg
storage facilities. Hatching eggs were then  randomly divided into five groups
of 288 eggs per group and placed into egg  storage chambers maintained at
either 60, 65, 70, 75 or 80° F.  Eggs were stored for three days and then returned
to the breeder farm and  placed directly on the egg transportation truck and sent
to a commercial  hatchery and subjected to the normal incubation and hatching
process. Each  treatment group for each age was replicated four times. Follow-
ing egg  storage and prior to their transportation, internal egg temperature, egg-
shell  thickness and sperm penetration values were determined for each flock.
Following completion of the commercial incubation process, eggs from each
group were subjected to a hatch residue breakout to evaluate hatchability,  hatch
of fertile and complete embryo diagnosis for each treatment group  within every
replicate. All data was analyzed by egg storage treatment group  for each breeder
age previously described. In summary, based upon this  research, flock age was
more of a factor affecting hatchability than the  various egg storage tempera-
tures previously described.

Key Words: Hatching egg storage, Hatchability, Embryo diagnosis, Broiler
breeders

    S32    The impact of layer dietary threonine levels on egg yield, compo-
sition, and functionality. P. Niemeyer*, C. Coufal, J. Carey, Texas A&M Uni-
versity.

One hundred 42 week old Single Comb White Leghorn laying hens were  housed
in individual cages in an open sided laying facility with groups of 5  hens shar-
ing access to a common feed trough. A typical layer diet containing  0.56%
threonine (Thr) served as control. Three experimental diets containing  0.76%,
0.96%, and 1.16% Thr were fed to the hens for eighteen weeks. Egg  samples
were analyzed for egg weight, shell strength, and yolk and albumen  yield, pro-
tein, and functionality. Yolk and albumen were separated, pooled  by nutritional
treatment, homogenized, and analyzed for protein and solids  every 14 days

Poult. Sci. 84 (Suppl. 1)



99ABSTRACTS OF PAPERS

throughout the experiment. Yolk and albumen were separated and  pooled by
nutritional treatment at weeks 2, 6, 10, 14, and 18 to make three  replicates each
of sponge and angel food cakes. Cakes were evaluated for  rapeseed displace-
ment. Cake samples were cored, five cores per cake and  subjected to double
compression on an Instron Universal Testing machine for  texture profile analy-
sis. Cakes were measured for hardness, springiness,  gumminess, chewiness,
and cohesiveness. Whole egg weight was found to be  significantly (p<0.05)
higher in the control diet compared to the diet  containing 0.96% Thr. Yolk
protein was found to be significantly higher in  the diet containing 1.16% Thr
compared to all other diets. Sponge cake was  found to be significantly harder
in the diets containing 1.16% and 0.56% Thr  compared to other diets. Sponge
cakes containing 0.56% and 0.76% Thr were  found to be springier than cakes
baked from other diets. Albumen protein and  angel food cake springiness were
not significantly different among dietary  treatments. Angel food cake from the
diet containing 1.16% Thr was found to  be significantly harder than all other
dietary treatments. Significantly  stronger shells were found among hens fed the
diet containing 1.16% Thr  compared to other diets. These data clearly indicate
a potentially important  impact of threonine nutrition of laying hens on egg
component protein,  functionality, and shell strength.

Key Words: Threonine, Egg composition, Egg functionality, Shell strength

    S33    The effect of stress on the intestinal microflora of broilers and
layers. M. Putsakum*, J. Odhiambo, Y. Vizzier-Thaxton, J. P. Thaxton, S. Ander-
son, Mississippi State University.

There is little published research relating to the environmental  factors that
control the intestinal microflora of broilers and layers. This  study evaluated the
effects of stress on the bacterial population of the  intestine. For laying hens, a
total of 108 laying hens weighing 1700 - 1800  grams were randomly assigned
to 3 locations: laying cages, battery cages, or  floor pen. Eighteen birds from
each location were randomly selected for  implantation, on the back between
the wings, of a mini osmotic pump  administering 10 IU ACTH/day for 7 days.
For control, the remaining 18 birds  had pumps implanted which released ster-
ile saline. After 7 and 14 days, bird  weight and feed intake were determined. At
day 14, the birds were euthanized  and the entire intestine aseptically collected
for analysis. A similar  experiment was carried out with 184 broilers housed in
research pens and  implanted with mini-osmotic pumps to administer 8 IU ACTH/
day for 7days. At  day 7, birds were euthanized and intestines collected for
analysis. In both  experiments, the samples were immediately placed in an ice
bath for  transportation to the lab. They were then stored at -20°C until  analy-
sis. For analysis, samples were thawed in a cool water bath and cut  into 2 parts
to separate the small and large intestine 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 CFU’s were determined.   The 7 day bacterial counts in
the small intestine of the stressed layers  were significantly higher than at 14
days and significantly higher than the  controls at both times. In the large intes-
tine the stressed birds had  significantly higher counts than the controls, but not
between sampling  dates. In the broiler study, there was a numerical increase in
the both the  large and small intestine.

Key Words: Broiler, Layer, Intestinal microflora, Microflora

    S34    Application of acidified sodium chlorite in drinking water to con-
trol  Salmonella. spp. and Campylobacter. spp. in commercial broilers. P. G.
H. Mohyla*1, O. A. Oyarzabal1, S. F. Bilgili1, C. C. Warf2, G. K. Kemp2, 1De-
partment of Poultry Science, Auburn University, 2Alcide Corporation.

The effect of acidified sodium chlorite (ASC), produced by the  combination of
sodium chlorite and different levels of citric acid (CA) or  sodium acid sulfate
(SAS), on the efficacy to reduce Salmonella and  Campylobacter in market age
broilers was studied. Eight-day old chicks  were orally challenged with 105

CFU/ml of Salmonella spp.  and 105 CFU/ml of Campylobacter spp. On the
29th  day of age, chickens were divided in nine treatments: three concentrations
of  SC (0, 300, 600 ppm) with regular water or water acidified to pH 2.6  ± 0.1
with either CA or SAS. Treatment solutions were freshly mixed  and replaced
every six hours during the 12-hour light period of each day, and  throughout the
experiment. Treatments were applied for five consecutive days.  At the end of

the experiment, body weight, water consumption, weight  gain/loss and appear-
ance of excreta were measured, and birds euthanized to  collect their digestive
tracts (DT). Each DT was split into 3 segments, upper  (crop to gizzard), middle
(duodenum to cecal junction) and lower (ceca to  cloaca), and analyzed for
Salmonella and Campylobacter. No  significant changes were found in body
weight, weight gain and appearance of  excreta. Administering ASC at levels of
600 ppm significantly suppressed  water intake. There was no significant dif-
ference between the acidifiers for  water consumption, Salmonella or
Campylobacter counts. However,  ASC at 600 ppm significantly reduced Sal-
monella in the upper  gastrointestinal tract. Campylobacter counts were not
affected by ASC  treatments.

Key Words: Acidified sodium chlorite, Campylobacter, Salmonella

    S35    Scheduled delivery of commercial broiler flocks to reduce cross-
contamination with Campylobacter. during processing. L. P. V. Potturi*, O.
A. Oyarzabal, Department of Poultry Science, Auburn University.

The objective of our study was to determine the  Campylobacter colonization
status of flocks before slaughter to  develop a scheduling system where cleaner
flocks would be processed earlier  on the sampling day to avoid cross-contami-
nation. One week before processing,  three flocks scheduled to be processed on
the same day at the same commercial  processing plant were tested for the level
of Campylobacter  colonization. Fecal samples from 10 birds per flock were
collected in 9-ml  Preston broth tubes. Samples were subjected to serial dilu-
tions, plated onto  modified Campy-Cefex (mCC) and modified charcoal
cefoperazone deoxycholate  agar (mCCDA). Plates were incubated at 42°C for
48 h and  Campylobacter colonies enumerated. On the processing day, each
flock  was sampled for Campylobacter spp. with the carcass rinse technique.
Fifteen carcass rinse samples were collected from each flock, five before the
chiller and 10 after the chiller, and plated onto mCC and mCCDA agars for
direct enumeration of Campylobacter colonies. Samples were also  enriched in
Bolton broth. The first two experiments showed that processing  flocks with the
highest Campylobacter incidence first  cross-contaminated cleaner flocks. The
third experiment showed that cleaner  flocks processed first were negative for
Campylobacter throughout  processing. These studies suggest that processing
Campylobacter-free  flocks first helps maintain a low level of Campylobacter
contamination  in the final food product.

Key Words: Campylobacter, Cross-contamination, Poultry, Processing

    S36    Effect of nipple drinkers and a dietary probiotic on the perfor-
mance of commercial large white turkeys. S. M. Russell*1, J. L. Grimes1, A.
G. Gernat2, J. L. Godwin1, 1NC State University, 2Escuela Agricola
Panamericana, El Zamorano.

The use of nipple drinkers is of interest to the turkey industry.  There is public
concern about the use of antibiotics for poultry creating an  interest in alterna-
tives such as probiotics. PrimaLac® (Star Labs,  Clarksdale, MO) is a direct-fed
microbial that contains viable  Lactobacillus/Streptococcus sp. Our objective
was to test the efficacy of  nipple drinkers & PrimaLac® on turkey performance.
A 2 by 6 factorial  was used (6 drinker types & 2 feed treatments): 1) Plasson
Minibell  (T1), 2) Plasson Easy Start (T2), 3) Lubing Traditional (T3), 4) Lubing
Easy Line (T4), 5) ValCo Turkey (T5), & 6) Ziggity, BigZ Activator (T6). Typical
turkey  diets were formulated with/without PrimaLac®. BUTA Large White male
poults (18/pen) were placed in 48 pens (8 pens/treatment) on d of hatch &
reared to 15 wk. Feed consumption (by pen) & BW were determined at 3, 5-8,
10, 12, & 15 wk. Feed conversion (FC) was calculated. Data were analyzed
using the GLM procedure of SAS. LS Means was used to separate treatment
means (P<0.05). There were no feed by drinker interactions. At 6 wk, BW of
the birds on 2-T6 were less than those on T1. T1 & T3 drinkers were changed to
the Plasson Turkey Drinker at 6 wk, T6 drinkers at 7 wk, & T2 drinkers at 8 wk.
T5 & T4 drinkers were used until market age. Differences in BW due to drinker
type remained through 10 wk. At 12 wk, BW of T2, T4, & T6 birds were not
significantly different from those reared on T1. At 15 wk, BW of birds reared on
T3 was less than BW of birds reared on T1 with BW for T5 intermediate. At 15
wk, there were no differences in FC among drinker treatments. At 6 wk, litter
moisture beneath the drinkers was significantly less for T2, T3, T4, & T6 com-
pared to T1. FC was significantly improved for birds fed PrimaLac® compared
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to birds fed control feed from 3 to 15 wk. BW was significantly greater for birds
fed PrimaLac® through 12 wk but not at 15 wk. We conclude that some nipple
drinker systems are effective & that some probiotics can be viable alternative
candidates to dietary antibiotics for rearing turkeys.

Key Words: Nipple drinkers, Probiotic, Turkey, Growth, Feed conversion

    S37    Acid resistance properties of fluoroquinolone-resistant
Campylobacter jejuni. . B. W. Shaheen*1, T. Barrett2, O. A. Oyarzabal1, 1Au-
burn University, 2Centers for Disease Control and Prevention.

The acid resistance of early exponential and stationary phase cells  of
Campylobacter was evaluated. Ten fluoroquinolone-resistant C.  jejuni, two C.
jejuni (ATCC 33560 and a chicken isolate), and two  C. coli (ATCC 43473 and
a chicken isolate) strains were grown at  42°C under microaerophilia on modi-
fied Campy-Cefex agar.  Campylobacter colonies were transferred to tryptic
soy broth (TSB, pH  7), grown to the appropriate phase growth under microaero-
philic conditions,  and transferred to TSB pH 5 for 4 h before transferring to
TSB pH 4 for the  final challenge. Survivals were determined at 2 h after final
challenge by  using viable cell count on modified charcoal cefoperazone deoxy-
cholate agar  (mCCDA). Results confirm that Campylobacter is sensitive to
low pH,  with no strain surviving at pH 4 for 4 h. At pH 5, a quick decline in the
cell population was observed with no cell surviving at 24 h. In fact, cells  ex-
posed to TSB pH 5 exhibited a lower survival at pH 4 than non-adapted  con-
trols exposed to pH 7. Although stationary phase cells exposed to pH 5 had  an
increased survival compared to control cells, the results showed no  significant
differences between the two groups. Exponential and stationary  phase cells of
C. coli were extremely sensitive to pH changes, with  all cells dying quickly at
TBS pH 4. These results suggest that the  fluoroquinolone-resistant C. jejuni
strains do not exhibit any acid  adaptation to mild acidic conditions in early
exponential or stationary phase  cells.

Key Words: Campylobacter, Acid, Adaptation, Stress

    S38    Evaluation of a Lactobacillus-based probiotic and a prebiotic on
turkey performance under field conditions. A. Torres-Rodriguez*1, S. E.
Higgins1, J. L. S. Vicente1, A. D. Wolfenden1, L. R. Bielke1, C. M. Pixley1, N.
Neighbor1, G. Gaona2, X. Hernandez1, G. Tellez1, B. M. Hargis1, 1Poultry Sci-
ence Department, University of Arkansas, 2Depto. Producción Animal: Aves,
UNAM.

The effect of a commercially available Lactobacillus-based  probiotic (FM-
B11, IVS/Wynco), with or without dietary lactose (0.1% from  whey permeate;
WP), was evaluated for effects on turkey performance under  commercial con-
ditions. Two field trials were conducted on separate farms.  Treatments con-
sisted on the probiotic administered either in drinking water  (DW) or in feed,
along with WP. In experiments 1 and 2, 100 poults of 10- or  7-days of age
respectively, were weighted to calculate descriptive  statistics. Twenty poults
with body weight within the mean ± 1 stddev of the  samples were randomly
assigned to wire-panel pens (1.46 m2, four  replicates per trt) with individual
drinkers and feeders. Treatments in the  DW were administered for three con-
secutive days at initiation of experiment.  In experiment 1, treatments were: 1.
control; 2. FM-B11 in DW; 3. WP in feed  + FM-B11 in DW; and 4. WP + FM-
B11 in feed. In experiment two, treatments  were: 1. control; 2. WP; 3. FM-B11
in DW + WP for two weeks; 4. FM-B11 in DW  + WP, or 5. FM-B11 in feed +
WP. Poults were leg-banded and released to the  rest of the flock at the end of
the experiment (26 and 28 days for Exp. 1 and  2, respectively). The groups
treated with the combination of FM-B11 and WP,  and WP alone were heavier
(p<0.05) by 15.5 and 17.5 % as compared to the  control groups for experiment
1 and 2 respectively. Market body weight of  turkeys from experiment 1 was
higher (p<0.05) with the combination of FM-B11  and WP (p<0.05) than the
control group by up to 436 g. Turkeys given only  FM-B11 tended to be signifi-
cantly heavier than the controls (p=0.08). The  combination of FM-B11 and
WP increased body weight of poults during the  experiment and the advantage
was further increased during the grow-out period  when WP was discontinued
at 26 or 28 days.

Key Words: Probiotics, Prebiotics, Turkey, Performance

    S39    Effect of dietary protein level on performance during live oocyst
coccidial vaccination and subsequent clinical coccidial challenge in broil-
ers. J. T. Lee*1, N. Eckert1, K. A. Ameiss1, A. Barri1, S. M. Stevens1, H. D.
Danforth2, A. P. McElroy3, D. Hyatt1, D. J. Caldwell1, 1Texas A&M University,
2USDA-ARS, 3Virginia Tech.

Two pen studies were conducted to evaluate the effect of dietary  protein level
on broiler performance during vaccination with  Coccivac®-B and subsequent
field strain Eimeria  challenge. Experiment 1 evaluated body weight gain and
feed conversion of  vaccinated broilers fed one of five corn-soy rations varying
specifically for  dietary protein level (20, 21, 22, 23, and 24%) during a 21 day
grow-out in  floor pens. Collected data revealed incremental increases (P<0.05)
in body  weights for broilers at 21 days relative to increased dietary protein
level.  Feed conversion during the 21 day period followed a similar trend, with
20%  and 24% dietary protein levels resulting in the highest and lowest (P<0.05)
calculated feed conversion values, respectively. Experiment 2 consisted of  feed-
ing three dietary protein levels (20, 22, and 24%) to vaccinated or  non-vacci-
nated broilers, with or without clinical field strain Eimeria  challenge at three
weeks post-vaccination. Body weights to day 21 followed  the trend of increase
(P<0.05) observed in Experiment 1 relative to increased  protein level. Non-
vaccinated broilers were heavier (P<0.05) than vaccinated  broilers. Dietary
protein affected feed conversion similar to Experiment 1,  as feed conversion in
animals fed 24% protein were the lowest (P<0.05)  calculated. Vaccinated broilers
had an increased (P<0.05) feed conversion  value when compared to non-vacci-
nated broilers, except at the 22% protein  level (P>0.05). An effect of dietary
protein on vaccination was also related  to enhanced performance during chal-
lenge, as experimental animals fed a 22%  or 24% dietary protein level per-
formed better as compared to animals fed a  20% protein level. Interestingly,
many observations from Experiment 2  suggest feeding a 22% dietary protein
level was as effective as feeding 24%  dietary protein in improving perfor-
mance during coccidial vaccination and  challenge.

Key Words: Vaccination, Broiler, Protein, Eimeria, Feed conversion

    S40    Evaluation of stocking density on eating and drinking behavior of
broilers. T. Beilmann*1, J. Thaxton1, W. Dozier, III2, W. Roush2, D. Miles3, B.
Lott1, Y. Vizzier-Thaxton1, 1Department of Poultry Science, Mississippi State
University, 2USDA, ARS, South Central Poultry Research Laboratory, 3USDA,
ARS, Forage and Waste Management Unit.

Stocking density is reported to adversely affect several behaviors  of broilers.
However, the relationship of density to eating and drinking  behavior in broilers
is not totally understood. Thus, the purpose of this  study was to determine if
stocking density affects the number of eating and  drinking events per bird per
day. Also, number of eating and drinking events  in the morning, afternoon and
evening were determined. Cameras were mounted  over each of two pens which
possessed stocking densities of 19.5, 24.4, 29.3,  34.2, 39.0, 43.9, 48.8, and
53.7 kg/m2 based on a projected final  BW of 3.27kg at 49d. Cameras were
concealed and birds were not aware of the  presence of these cameras. Cameras
were operated by a computer and in-time  recordings were made from 0600 to
0615, 1400 to 1415 and 2200 to2215 daily  from d35 through d49. Data were
pooled over days, since a main effect for  days was not found. Correlation coef-
ficients (r2) of -0.26  (P<0.00) and -0.22 (P<0.00) were found, respectively, for
increasing density and number of eating and drinking events per bird.  Addi-
tionally, r2 of -0.26 (P<0.00) and -0.20  (P<0.00) were found for time of day and
number of eating and drinking  events per bird. As the day progressed, the
number of both eating and  drinking events per bird decreased.

Key Words: Animal behavior, Broiler, Feed consumption, Stocking density,
Water consumption
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    S41    Effects of F-strain Mycoplasma gallisepticum. inoculation at twelve
weeks of age and diet supplementation on the performance and egg  char-
acteristics of commercial layers. S. Park*1, E. Peebles1, S. Branton2, M. Kidd1,
S. Whitmarsh1, P. Gerard1, 1Mississippi State University, 2USDA-ARS, SCPRL.

The effects of a 12 wk F-strain Mycoplasma gallisepticum  (FMG) inoculation
and various dietary supplementation regimens on performance  and egg charac-
teristics in Hy-Line W36 hens between 22 and 52 wk were  investigated. At 12
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 and 25-hydroxyvitamin  D3. Inoculation type and
diet treatment combinations were thrice replicated,  with ten hens in each repli-
cate group. Parameters investigated were BW,  mortality, feed consumption,
egg production (EP), egg weight (EW), percentage  eggshell (PSW), yolk (PYW),
and albumen (PAW) weights, eggshell weight per  unit of surface area (SWUSA),
and yolk/albumen ration (YAR). Only age  effects were noted for all egg charac-
teristic parameters. Supplemental  phytase and D3 slowed the increase in BW
in FMG-treated birds, and EP  decreased more rapidly in sham inoculated con-
trols when fed either 1.25 or  2.00% supplemental PF. FMG-inoculation accel-
erated the decrease in EP in  birds fed the unsupplemented NB diet; however,
1.25 % added PF helped to  reverse this effect. Supplemental PF at the 1.25%
level may improve EP in  commercial layers inoculated with FMG at 12 wk of
age.

Key Words: Commercial layers, Egg characteristics, Mycoplasma gallisepticum,
Performance, Poultry fat

    S42    Maternal antibody transfer from dams to their egg-yolk, egg-
white and offspring in two meat lines of chickens.. K. R. Hamal*1, I. Y.
Pevzner2, G. F. Erf1, 1University of Arkansas, 2Cobb-Vantress, Inc..

The amount of maternal antibody transferred to the egg and the  amount taken
up by the developing chicks are important parameters that may  greatly influ-
ence the health and survival of the chicks. Therefore the study  of these param-
eters will be very important in improving the livability of  chicks. Considering
the short life span of broiler chicks from hatch to  slaughter, the importance of
maternal antibodies is highly relevant. Total  IgY and IgA levels were deter-
mined in dams from 2 meat lines of chickens  (Line A and B, 20 dams/line), in
five eggs/dam, and in 5 offspring/dam.  Plasma samples were taken from dams
prior to collection of fertile eggs and  in chicks at 3, 7, 14, and 21d of age. Egg-
yolk and egg-white extracts were  prepared from each egg. All samples were
kept at -20 C until analysis for  total IgY and IgA levels by ELISA. All samples
were analyzed in triplicate  and each plate included its own standard curve.
Total plasma IgY levels were  higher in dams from Line B compared to Line A
(6.02 vs. 3.26 mg/mL,  respectively; P<0.001). The same trend was observed
for total IgY levels in  egg-yolk (P=0.030), egg white (P<0.001), and offspring
at all ages (P<0.001).  Plasma IgY levels in chicks were highest at 3d and de-
creased by 14d to the  lowest level. By 21d, plasma IgY levels in chicks started
to increase again.  Total IgA levels were similar in plasma from Line B dams
compared to Line A  dams (0.35 vs. 0.30 mg/mL, respectively; P=0.305). Total
IgA levels in  egg-yolk and egg-white were higher in Line B compared to Line A
(P<0.001 for  both comparisons). Line B offspring had higher plasma IgA lev-
els than Line A  at 3 and 7d of age. At 14 and 21d, plasma IgA levels were
similar in chicks  from both lines. The total plasma IgA levels in offspring were
lowest at 3d  of age and increased thereafter. The results indicate that levels of
maternal  antibodies in eggs and chicks appear to be associated with antibody
levels in  the dams. Differences between lines in maternal antibodies may be
correlated  with broiler livability.

Key Words: Maternal antibody, Egg-yolk and egg-white, IgY and IgA, Chick-
ens, ELISA

    S43    Evaluation of Advent® for induction of intestinal immuno-respon-
siveness to a mixed Eimeria. challenge. C. L. Wazlak*1, L. A. Carvalho1, C. L.
Novak1, H. D. Danforth2, M. A. Quiroz3, D. J. Caldwell4, A. P. McElroy1, 1Vir-
ginia Polytechnic Institute and State University, 2USDA/ARSL/LPSI/PBEL,
3Novus International, Inc., 4Texas A&M University.

Coccidiosis is a prevalent disease in broilers resulting in  decreased body weight
gain and increased feed conversion. With Eimeria  resistance to anticoccidials
alternative methods for preventing  Eimeria infections need to be explored.
Coccidia vaccines are widely  being used in layer and breeder operations, but
are still not common place in  broiler operations. This study compared vacci-
nated (VAC) to non-vaccinated  (NV) broilers and the response to a mixed
heterologous Eimeria  challenge. Day of age chicks were divided into NV and
VAC groups  (n=350/treatment). The VAC birds were administered Advent®

with a spray  cabinet on day of age. On d28 of age, broilers in the NV and VAC
groups were  divided into control (non-challenged) and challenge groups (n=125/
treatment).  Broilers in the NV challenge and VAC challenge groups were ad-
ministered a  mixed challenge of Eimeria acervulina (EA), Eimeria maxima
(EM), and Eimeria tenella (ET). Body weight gain and feed conversion  (d0-14,
0-21, 0-28, and 0-6 d post-challenge (PC)), lesion scores (d6  post-vaccination
(PV) and 6PC), and intestinal morphology were evaluated.  Significant differ-
ences were observed in body weight gain on d0-21 between NV  and VAC
groups with NV broilers gaining more. On d0-6PC NV challenged birds  gained
less body weight when compared to all other groups. Feed conversion  showed
differences on d0-14 with NV broilers having a lower feed conversion  as com-
pared to VAC broilers. On day0-34 NV challenged birds had higher feed  con-
version when compared to all other groups. NV challenged broilers had  higher
lesion scores for EA and ET when compared to all other groups on d6PC.  There
was also a difference in EA lesion scores on d6PC with NV control birds  hav-
ing more severe lesions than VAC challenge or VAC control. Additionally,  NV
control broilers had less severe lesions for EM on d6PC as compared to VAC
control broilers. These data provide evidence that this live coccidia vaccine
could be used in broilers to prevent infection and not severely effect the  perfor-
mance of the broilers.

Key Words: Eimeria, Broilers, Vaccine, Body weight, Coccidia

    S44    Effect of a probiotic culture on horizontal transmission of Salmo-
nella enteritidis. in turkey poults. J. L. Vicente*, A. Torres-Rodriguez, S. E.
Higgins, C. Pixley, G. Tellez, B. M. Hargis, Department of Poultry Science,
University of Arkansas.

To evaluate the effect of a commercially available probiotic  (FM-B11; IVS/
Wynco) on horizontal transmission of S. enteritidis in  day-of-hatch turkey poults,
two experiments were conducted. In the first  experiment, three treatments (con-
trol, probiotic at low dose [PLD=  106cfu/ml], and probiotic at high dose
[PHD=108  cfu/ml]) were evaluated. The probiotic was administered in the drink-
ing d1-3.  Poults (240) were obtained from a commercial hatchery and ran-
domly placed in  six pens holding 32 contact poults per pen. The remaining 48
(seeders) were  challenged with a high dose (5.0 x 107 cfu/bird) of S.  enteritidis
in a separated pen. Following challenge (24h), 8 (20%)  seeders were placed to
each pen. All seeders and 50% contact birds were  removed for culture at 7d.
The remaining poults were humanely killed at day  14. Cecal tonsils were asep-
tically removed and placed in selective  enrichment medium, incubated for 18-
24h, and then plated on XLD agar with  novobiocin and naladixic acid to which
the challenge was resistant. All  seeders were positive for S. enteritidis. At day
7, a significant  reduction (P<0.05) of S. enteritidis colonization was observed
in the  PHD (15/30; 50%) group whereas no difference was detected in the PLD
(25/30;  83%) group compared to the control groups (24/26; 92%). At 14d the
recovery  of S. enteritidis was significantly reduced (P<0.05) in both treated
groups (PHD=24/30; 80% and PLD=24/29; 83%) while the controls were 100%
(30/30) positive for S. enteritidis. The second experiment was  similar except S.
enteritidis challenge was reduced (5.7 x  105cfu/bird). At day 7, there was no
difference in Salmonella  recovery between PHD (27/32; 84%) and control (31/
32; 97%), but a significant  reduction (P<0.05) was observed in the PLD (25/
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32; 78%). S.  enteritidis recovery decreased significantly in both treated (PHD=
26/32;  81% and PLD=25/32; 78%) groups compared with the control (30/31;
97%) 14d  after challenge in the second experiment. These results suggest that
the  administration of this probiotic culture may reduce the horizontal  trans-
mission of Salmonella in turkey poults.

Key Words: Probiotic, S. enteritidis, Turkey poults

    S45    Effects of Cytosine-phosphate-Guanosine oligodeoxynucleotides
(CpG-ODN) on Salmonella. vaccination or BSA immunization of neonatal
chickens. A. Barri*1, K. Ameiss1, J. El-Attrache1, A. McElroy2, D. Caldwell1,
1Texas A&M University, 2Virginia Tech. University.

The objective of this investigation was to evaluate  cytosine-phosphate-gua-
nosine oligodeoxynucleotides (CpG-ODN), or appropriate  non CpG-ODN con-
trols, as potential oral adjuvants when co-administered with a  commercially
available Salmonella typhimurium vaccine in  single-comb-white-Leghorn
(SCWL) chickens (Experiment 1). Additionally,  CpG-ODN were evaluated for
adjuvant properties when co-administered with BSA  by a drinking water route
of immunization in both SCWL and broiler chickens  (Experiment 2). While
Salmonella specific IgG levels were not elevated  (P>0.05) in ODN adminis-
tered animals when compared to vaccine alone  experimental groups in Experi-
ment 1, elevated protection against field strain  Salmonella typhimurium chal-
lenge was associated with non  CpG-ODN administration. As compared to vac-
cine alone experimental animals,  non CpG-ODN and a one time administra-
tion of ST vaccine on day of hatch was  shown to be as effective as vaccine
administration alone with a day 14 boost  when evaluating ST internal organ
invasion following day 28 challenge.  Experiment 2 evaluated anti-BSA IgG
levels in broiler and SCWL chickens  immunized against BSA by a drinking
water route of administration alone, or  in combination with two different con-
centrations (50µg/chicken or  75µg/chicken) of CpG-ODN or Non CpG-ODN.
Nineteen days following the  final day of immunization, serum samples ob-
tained from experimental animals  demonstrated that the administration of CpG-
ODN (75µg/chick) with BSA  resulted in anti-BSA IgG levels that were el-
evated (p<0.05) above BSA alone  immunized broiler chickens. The results
from this investigation confirm and  extend previous reports from our labora-
tory on the potential  immunostimulatory properties associated with CpG-ODN
administration in  commercial strain chickens.

Key Words: CpG-ODN, Salmonella typhimirium, Adjuvant, BSA

    S46    Anomalies and egg small end head orientation increase incremen-
tally with late broiler embryo loss. R. Keirs*, P. Gerard, E. Peebles, Missis-
sippi State University.

Field studies on broiler hatching efficiency were conducted from  January 2003
through October 2004 to test the premise that as late embryo  losses (16-21 d of
incubation) increase there is an associated increase in  embryonic anomalies as
well as head orientation toward the small end of the  egg. These studies in-
cluded 94 breeder flocks, 27 through 61 wk of age, of  five different breed
crosses. Eggs from each flock were set and hatched in  two different incuba-
tional units on the same day. Flocks were sampled during  28 hatch dates in 11
hatcheries located in seven different states. This  included five incubational
machine types, for a total of 188 machines.  Results showed that incremental
increases in late embryonic loss (16-21 d of  incubation) were very highly sig-
nificantly correlated with increases in  embryonic anomalies and with increases
in egg small end orientation of embryo  heads.

Key Words: Anomalies, Broiler, Embryo, Hatchability, Late embryo loss

    S47    Essential oils to enhance gut immunity against a challenge of Eime-
ria spp.. and replace growth-promotant antibiotics and ionophores. E. O.
Oviedo-Rondón*1,2, S. Clemente-Hernández1,3, D. Caldwell4, K. Ameiss4, P.
Williams5, R. Losa5, 1Stephen F. Austin State University, 2Facultad de Medicina
Veterinaria y Zootecnia, Universidad del Tolima, Colombia, 3Universidad
Autonoma de Chihuahua, 4Department of Poultry Science, Texas A&M Uni-
versity, 5Akzonobel/Crina S.A..

One trial was conducted to evaluate the effects of two specific  blends of essen-
tial oil (EO) compounds (Crina ® POULTRY and  Crina® ALTERNATE). Cocci-

vaccinated or non-vaccinated  chickens were challenged with mixed Eimeria
spp. The eight treatments  consisted of three controls, Uninfected-Unmedicated
(UU),  Unmedicated-Infected (UI), and BMD®  +Coban®; two treatments with
the EO blends at 100 ppm, plus  three treatments vaccinated at 1 d of age with
Advent®  cocci-vaccine. Cocci-vaccinated treatments included one group with-
out feed  additives and two with the EO products. Cobb-500 male chickens
were raised up  to 13 d of age in used litter top-dressed with fresh wood shav-
ings and were  later moved to battery cages. Challenge with E. acervulina, E.
maxima, and E. tenella was done at 19 d of age. Lesion scores (LS)  and oocyst
counts (OC) were performed 7 d post-challenge and anticoccidial  indexes were
calculated. Results after challenge indicated that  non-cocci-vaccinated chick-
ens fed Crina® ALTERNATE and  vaccinated chickens fed diets without feed
additives had equal FCR to the UU.  The relative BWG of these two groups was
better than that of the group fed  diets with antibiotic and ionophore. However
cocci-vaccinated chickens fed  diets containing EO had lower relative BWG,
without being statistically  different. The lowest OC was observed in vacci-
nated birds without feed  additives. Both vaccinated and non-vaccinated chick-
ens fed diets with EO had  lower LS and OC than chickens fed diets with
antiobiotic and ionophore. EO  blends can help in mixed Eimeria spp infection
and could be used to  replace antibiotics and ionophores. However, the effect
over mucosal immunity  should be clarified.

Key Words: Essential oils, Eimeria spp, Coccidia vaccination, Broiler chick-
ens, Antibiotics and ionophores

    S48    Dynamics of cecal microbial ecology in chickens fed diets supple-
mented  with essential oils and challenge with mixed Eimeria spp. . E. O.
Oviedo-Rondón1,2, M. E. Hume*3, S. Clemente-Hernández1,4, 1Stephen F. Aus-
tin State University, Texas, 2de Medicina Veterinaria y Zootecnia, Universidad
del Tolima, Colombia, 3USDA, ARS, Southern Plains Agricultural Research
Center, Food and Feed Safety Research Unit, 4Universidad Autónoma de Chi-
huahua, México.

Populations of digesta microflora in chickens change with age and  are affected
by diet, stressors, coccidia, and feed additives. This study  measured the changes
in cecal microbial communities (MC) of broiler chickens  fed diets supple-
mented with two specific essential oil (EO) blends, Crina  POULTRY® and
Crina ALTERNATE®, during pre- and post-challenge with mixed Eimeria spp.
Five treatments were randomly distributed: three controls (Unifected-
Unmedicated (UU), Unmedicated-Infected (UI), and BMD®+Coban®), and two
treatments with the EO blends at 100 ppm. Cobb-500 male chickens were raised
to 13 d of age on used litter top-dressed with fresh wood shavings and latter
move to battery cages. Challenge with E. acervulina, E. maxima, and E.  tenella
when chickens were 19 d-old. Cecal samples were taken from 6  birds per treat-
ment immediately before and 7 d after the challenge and frozen  at -70°$C.
Denaturing gradient gel electrophoresis was used to  examine PCR-amplified
fragments of a 16S ribosomal DNA variable region from  cecal bacteria. Den-
drograms of amplicon patterns indicated clear effects of  feed additives over
cecal MC. In pre-challenge period, two main clusters were  observed with 79.6%
similarity coefficient (SC). Crina POULTRY was in the  smaller cluster and
shifted MC when compared with the other treatments. The  larger cluster con-
tained the control treatments, BMD+Monensin, and treatment  supplemented
with Crina ALTERNATE. BMD+Monensin had 87.6% SC with control  groups,
indicating little change over cecal MC pre-challenge. BMD+Monensin  and
Crina ALTERNATE had the same effect over MC with a 92% SC. Challenge
causes changes in MC (69.7% SC). UU control treatment was in one cluster
and  all treatments that were challenged in another with a 84.4% SC. The SC
between pre- and post- challenge samples, within each treatment, were between
36.2 and 86.4%. Crina POULTRY and UI treatments had similar effect in MC
(91.5% SC). These two specific essential oil (EO) blends had measurable  ef-
fects over cecal MC, which differ in pre- and post- Eimeria spp.  challenge
periods.

Key Words: Broilers, Essential Oils, Cecal Microbial Ecology, DGGE, Coc-
cidia
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    S49    Dynamics of cecal microbial ecology in chickens vaccinated and
challenge with mixed Eimeria spp.. E. O. Oviedo-Rondón1,2, M. E. Hume*3,
S. Clemente-Hernández1,4, 1Stephen F. Austin State University, Texas, 2Facultad
de Medicina Veterinaria y Zootecnia, Universidad del Tolima, Colombia,
3USDA, ARS, Southern Plains Agricultural Research Center, Food and Feed
Safety Research Unit, 4Universidad Autónoma de Chihuahua, México.

Intestinal microbial communities (MC) influence local mucosal  physiology
and immunity responses. This study determined the dynamics of  cecal MC of
broilers vaccinated at 1 d of age with viable attenuated  Eimeria spp. oocysts
(Advent®), challenged with field  mixed Eimeria spp., and fed diets supple-
mented or not with specific  essential oil (EO) blends (Crina POULTRY® or
Crina  ALTERNATE®). Six treatments were randomly distributed: three  con-
trols (Uninfected-Unmedicated (UU), Unmedicated-Infected (UI), and
BMD®+Coban®) and three vaccinated  treatments. Coccidia vaccinated treat-
ments included one group without feed  additives (FA), and two 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 latter move to battery
cages. Chickens were challenged with  E. acervulina, E. maxima, and E. tenella
at 19 d of age.  Cecal samples were collected from 6 birds in each group imme-
diately before  and 7 d after the challenge, 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 cecal bacteria. Den-
drograms of  amplicon patterns indicated that vaccination with live oocysts of
mixed  Eimeria spp. do not affect MC compared with control treatments (87.8%
- 92.9% SC). Feed additives Crina POULTRY and Crina ALTERNATE do af-
fect  (85.7% SC vs controls) MC of vaccinated birds and their effect is similar
(88.4% SC). Cocci-challenge influenced cecal MC, with 65.6% SC between
UU and  the other treatments. Crina POULTRY and the UI treatment had simi-
lar cecal MC  (91% SC). Cocci-vaccinated treatments fed diets without FA and
UI chickens  had the highest SC % between pre and post-challenge periods.
Chickens fed  diets with EO products had SC values of 67.9 and 60.4%, indi-
cating changes in  this treatments due to challenge. Cecal MC of broilers have
very small  changes when broilers are coccidia vaccinated. FA supplementation
of  cocci-vaccinated birds changes the cecal MC. Challenge with mixed Eime-
ria  spp. inevitably shifts cecal microflora.

Key Words: Broilers, Cecal Microbial Ecology, Coccidiosis Vaccination, Es-
sential Oils, DGGE

    S50    Modulation of intestinal microbial communities and luminal IgA
secretion by an amylase, xylanase and protease-based feed enzyme system
in broiler chickens vaccinated and challenged with mixed Eimeria spp . E.
O. Oviedo-Rondón*1,2, J. Apajalahti4, J. Parker1, J. Remus3, E. Pierson3, 1Stephen
F. Austin State University, 2Facultad de Medicina Veterinaria y Zootecnia,
Universidad del Tolima, Colombia, 3Danisco Animal Nutrition, 4Danisco In-
novations.

Modulation of gut microflora, crude protein levels (CPl) and  vaccination have
been linked to immunity against coccidia. This trial  measured the modulatory
effects of a combination of amylase, xylanase and  protease (Avizyme® 1502)
designed for corn-soybean meal  diets over microbial communities in the ileum
and caeca of broilers  vaccinated and challenged with mixed Eimeria spp. This
trial was  conducted in Petersime brooding units with 504 day-old male Cobb-
500 chickens  distributed in 72 cages. There were twelve treatments in a 3 x 3
factorial,  plus 3 negative controls (No additives-No challenge) within each CP
level  were distributed. CP levels (19, 21, 23%) and anticoccidial control pro-
grams  (Cocci-Vaccine=CV, Antibiotic + Ionophore, and Cocci-
vaccine+Enzyme=CV+E)  were evaluated as main effects. All chickens, but
those in the control  treatments were cocci-vaccinated at 1 d with Advent®. All
chickens, except those in negative control treatments were gavaged at 17 d
with E. acervulina, E. maxima, and E. tenella. Seven d  post-challenge, ileal
digesta were collected and frozen. Microbial cells were  isolated from the digesta.
Isolated DNA was subjected to cesium  chloride-bisbenzimidazole density gra-
dient centrifugation to obtain %G+C  profiles microbial communities. IgA con-
centrations were measured with ELISA.  Coccidial challenge alone had very
small effect on microbial numbers in the  ileum, but suppressed IgA production.
CV+E increased ileal microbial numbers  at the lower CPl. In the caecum, coc-
cidial challenge reduced microbial  numbers when compared with the non-

challenged controls. CV+E resulted in  microbial numbers and %G+C profiles
similar to the control; especially at 19  and 21% CP. Coccidial challenge had
the greatest effect on the %G+C profiles  when the diet had either 21 or 23%
CP. Results indicate a correlation between  changes in the microbial numbers,
%G+C profile, and improved performance in  CV+E birds. Microbial responses
were dependent on dietary CP level.

Key Words: Feed enzyme system, Gut microbial communities, Coccidiosis,
Coccidia immunity, Live vaccine

    S51    High throughput viral RNA isolation for molecular diagnosis and
surveillance. X. Fang*, R. Willis, W. Xu, Q. Hoang, M. Bounpheng, Ambion,
Inc.

There are many challenges to develop a versatile high throughput  method of
RNA isolation from various specimens for molecular diagnosis of  viral. Our
bead technology has been successfully used for high throughput  Exotic
Newcastle disease viral RNA isolation during the 2002/2003 END  outbreak in
California, which yielded 99.7% sensitivity and 100% specificity  based on
1360 virus isolation confirmed samples.
We have further developed this technology into a standard high throughput
viral RNA isolation kit. The protocol is thoroughly examined to ensure  highest
sensitivity and easy to use. We have successful cut down the process  while
increasing the sensitivity. And the method can be used for many types  of speci-
mens, such as oral swab, nasal swab, colacal swab, milk, plasma,  serum, and
whole blood. The optimized procedure takes about 40 min to process  96 samples
in a microtiter plate. Every step is in process is under room  temperature, and no
special instrument is required.
 Armored RNA and an RNA transcript were used to monitor RNA isolation
efficiency. As quantified by real-time RT-PCR, RNA recovery was more than
50%  from all type of specimens tested with high consistency (standard devia-
tion  of Ct values from RRT-PCR is less than 3%). We successfully isolated and
detected END virus from as little as 50uL negative swab media where 1 pfu/mL
END virus was spiked. This technology has been widely tested for many viral
RNA isolation from various specimens, such as avian leukosis viral RNA from
plasma; BVDV viral RNA from serum and plasma samples; FMDV viral RNA
from  oral swab, milk and epithelium; CSF viral RNA from nasal swab. All the
tests  done showed that our high throughput method has equivalent or better
performance than the gold standard Trizol method.
In conclusion, the magnetic bead-based viral RNA isolation method is very
robust, easy to use, and cost-effective. It can be widely used for high  through-
put viral RNA isolation for molecular diagnosis and surveillance from  various
specimens.

Key Words: High throughput, RRT-PCR, RNA isolation, Molecular diagnosis,
Surveillance

    S52    An assessment of echocardiography as a diagnostic tool for dilated
cardiomyopathy in turkey (Meleagris gallopavo). K. Gyenai*, H. Hammade,
D. Kamara, R. Pyle, W. Pearson, P. Sponenberg, C. Larson, E. Smith, Virginia
Polytechnic Institute and State University.

The turkey, Meleagris gallopavo, is a consensus animal model for dilated  car-
diomyopathy (DCM), an abnormality that is a significant cause of mortality  in
animals including poultry and humans. Existing methods of identifying  tur-
keys have been limited thus making it difficulty for a large-scale study  of the
genetic factors that underlie this abnormality which is a concern both  to the
agricultural and biomedical industries. Here, we investigated the use  of
echocardiography (ECH) as a non-invasive and non-destructive technique for
identifying DCM-affected turkeys. To induce DCM, 700 ppm of Furazolidone
(Fz)  was fed to turkey poults from day-old until four weeks of age. Among the
several ECH parameters evaluated, the left ventricular end diastolic  dimension
(LVEDD) and left ventricular end systolic diastolic (LVESD) were  the most
consistent indicators of DCM affected birds. Over the four-week  period in
which the FZ-containing feed was fed, the ECH measurement of LVEDD  showed
an increase over the control group birds of 25%, 32%, 47%, and 80% in  week
1, 2, 3 and 4, respectively. A similar though larger difference between  control
and FZ-treated birds in LVESD measurements was also observed over the  4-
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week study period. Necropsy of birds alive at the end of the 4-week study  con-
firmed the ECH measurements that identified birds as DCM. Our data suggest
that ECH maybe a reliable and consistent tool for identifying birds suffering

from DCM. This will help us and others now begin to investigate the genetic
factors that influence DCM.

Key Words: Echocardiography, Dilated cardiomyopathy, Furazolidone,
Meleagris gallopavo

    S53    Effects of probiotics on the development on the ileal bacterial
community of the broiler chicken. M. Lee*, J. Lu, The University of Georgia.

The intestinal microbiota is part of a complex ecosystem that  affects a bird’s
resistance to colonization with enteropathogens. Probiotic  bacterial formula-
tions are commonly fed to animals to augment formation of a  mature intestine.
In order to study the effects of probiotic administration  on the development of
the small intestinal bacterial community, we used two  16S ribosomal DNA
community analysis protocols to profile the changes in  composition of the ileal
microbiota over the growout. Significant differences  were found between the
control and probiotic-treated groups by  pairwise-analysis of the abundance of
certain bacteria and diversity profiles  of the bacterial communities. Enterococ-
cus and Clostridium species were more  likely to be detected as dominant bac-
teria in the ileum of young birds fed  the probiotic while Streptococcus species
were prevalent in the control  group. The ilea of both groups contained an abun-
dance of Lactobacillus  although the dominant species varied between the groups.
Probiotics were  found to stabilize the development of the bacterial community
although the  composition of the community was different from that of the
control birds.

Key Words: Probiotic, Intestine, Microflora

    S54    The microbial composition of poultry litter and potential as a
reservoir of antibiotic resistance. J. Maurer*, G. Avellaneda, J. Lu, M. Lee, C.
Hofacre, The University of Georgia.

As the US population has grown, so has our food production system  grown and
evolved to mass-produce meats, eggs, and produce. Food animal  production
systems have become more consolidated and integrated, producing  large, con-
centrated animal populations and their unwanted waste by-product.  However,
animal wastes, cattle manure and poultry litter in particular, serve  as an inex-
pensive means to supplement soils of pasture and crop lands with  nitrogen. At
issue is the impact animal waste has on the environment,  especially with re-
gards to water quality and safety. Using a molecular  approach, we set out to
define microbial composition of poultry litter,  stability of this population in
response to antibiotic usage, and diversity  of antibiotic resistance genes present
within this microbial community. The  microbial community of litter consisted
primarily of gram-positive bacteria,  some of whom were representative of fecal
microflora present in litter as  well as group that appeared to be unique to this
environment. PCR screens  failed to detect specific veterinary and foodborne
pathogens. If these  pathogens were present, they were at cell density far below
the limit of PCR  detection. Usage of growth-promoting antibiotics did seem to
have a  significant affect on microbial community structure. Streptogramin,
macrolide and other antibiotic resistance genes and associate, mobile genetic
elements were present within microbial community of poultry litter,  regardless
antibiotic usage. What remains to be determined is the fate of  these microor-
ganisms and their resident, antibiotic resistance genes once  applied to soils.

Key Words: Litter, Microflora, Antibiotic, Resistance, Environment
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    S55    Novel clostridia that colonize the small intestine of young broilers.
M. Lee*, J. Lu, X. Qin, C. Hofacre, The University of Georgia.

The intestinal microbiota is part of a complex ecosystem that is  involved in the
health of animals. Our microbial ecology studies, using the  chicken intestine as
a model of intestinal ecology, indicate that some diets  result in small intestinal
communities rich with clostridia of unknown  virulence. While the cytotoxic
activities of pathogenic clostridia have been  well studied, similar activity asso-
ciated with commensal isolates has not  been investigated. The toxins of patho-
genic clostridia often exhibit  enzymatic activity on host macromolecules as
substrates. However, some of the  mucinase activities of clostridia, including
neuraminidase,  glycosylhydrolase, protease, and sulfatase, are very similar to
those  produced beneficial commensal organisms. Therefore, some bacterial
enzymatic  activities are involved in promoting normal host intestinal develop-
ment while  others produce damage to host cells. In order to study the effects of
these  novel clostridia on the host, we produced a metagenomic library of intes-
tinal  bacterial community DNA and screened it for hydrolytic enzymatic clones.
We  did not detect phospholipase-producing clones indicating that these bacte-
ria  were unlikely to produce a-toxin activity. However, we have identified two
novel neuraminidase genes among the genomes of the intestinal bacterial  com-
munity. The findings of these studies and their implications for broiler  intesti-
nal health will be discussed.

Key Words: Clostridium, Toxin, Intestine

    S56    Detection of specific antibody responses to Salmonella enteritidis
in lung wash samples from infected hens. P. Holt*, H. Stone, R. Gast, R.
Moore, USDA/ARS Southeast Poultry Research Laboratory.

We have developed a simplified method for collecting lung lavage  samples
from adult chickens. Adult white leghorn hens previously infected  with Salmo-
nella enteritidis (SE) were euthanized using carbon dioxide  inhalation and the
tracheas were exteriorized. Narrow gauge tygon tubing  (6/32 inch) was in-
serted down the trachea near the bronchi. Using a 30 ml  syringe, containing 10
ml of glycine buffer and attached to the tubing, a  vacuum was applied to re-
move all air from the lung through the buffer. The  buffer was slowly introduced
into and then slowly aspirated from the lung.  Samples contaminated with blood
were discarded. Antibody responses in the  lung were determined via an ELISA
using SE lipopolysaccharide as the solid  phase antigen. A detectable IgA anti-
SE response was observed in the lung  lavage fluids one week post infection
and these increased substantially over  the next several weeks. These results
indicate that a detectable immune  response will develop in the lung of indi-
viduals intestinally infected with  an enteric pathogen.

Key Words: Mucosal immunity, Food safety, Lung antibody, Salmonella enter-
itidis, Enteric pathogen

    S57    Distribution of Fimbrial, Phage and Plasmid Associated Virulence
Genes  among Poultry Salmonella enterica. Serovars. R. Whitaker*, C.
Hofacre, M. Lee, M. Maier, J. Maurer, The University of Georgia.

Taxonomic relatedness does not define the pathogenicity of a  microbe, biologi-
cal properties do. Microbes that are designated “pathogens”  possess virulence
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week study period. Necropsy of birds alive at the end of the 4-week study  con-
firmed the ECH measurements that identified birds as DCM. Our data suggest
that ECH maybe a reliable and consistent tool for identifying birds suffering

from DCM. This will help us and others now begin to investigate the genetic
factors that influence DCM.

Key Words: Echocardiography, Dilated cardiomyopathy, Furazolidone,
Meleagris gallopavo

    S53    Effects of probiotics on the development on the ileal bacterial
community of the broiler chicken. M. Lee*, J. Lu, The University of Georgia.

The intestinal microbiota is part of a complex ecosystem that  affects a bird’s
resistance to colonization with enteropathogens. Probiotic  bacterial formula-
tions are commonly fed to animals to augment formation of a  mature intestine.
In order to study the effects of probiotic administration  on the development of
the small intestinal bacterial community, we used two  16S ribosomal DNA
community analysis protocols to profile the changes in  composition of the ileal
microbiota over the growout. Significant differences  were found between the
control and probiotic-treated groups by  pairwise-analysis of the abundance of
certain bacteria and diversity profiles  of the bacterial communities. Enterococ-
cus and Clostridium species were more  likely to be detected as dominant bac-
teria in the ileum of young birds fed  the probiotic while Streptococcus species
were prevalent in the control  group. The ilea of both groups contained an abun-
dance of Lactobacillus  although the dominant species varied between the groups.
Probiotics were  found to stabilize the development of the bacterial community
although the  composition of the community was different from that of the
control birds.

Key Words: Probiotic, Intestine, Microflora

    S54    The microbial composition of poultry litter and potential as a
reservoir of antibiotic resistance. J. Maurer*, G. Avellaneda, J. Lu, M. Lee, C.
Hofacre, The University of Georgia.

As the US population has grown, so has our food production system  grown and
evolved to mass-produce meats, eggs, and produce. Food animal  production
systems have become more consolidated and integrated, producing  large, con-
centrated animal populations and their unwanted waste by-product.  However,
animal wastes, cattle manure and poultry litter in particular, serve  as an inex-
pensive means to supplement soils of pasture and crop lands with  nitrogen. At
issue is the impact animal waste has on the environment,  especially with re-
gards to water quality and safety. Using a molecular  approach, we set out to
define microbial composition of poultry litter,  stability of this population in
response to antibiotic usage, and diversity  of antibiotic resistance genes present
within this microbial community. The  microbial community of litter consisted
primarily of gram-positive bacteria,  some of whom were representative of fecal
microflora present in litter as  well as group that appeared to be unique to this
environment. PCR screens  failed to detect specific veterinary and foodborne
pathogens. If these  pathogens were present, they were at cell density far below
the limit of PCR  detection. Usage of growth-promoting antibiotics did seem to
have a  significant affect on microbial community structure. Streptogramin,
macrolide and other antibiotic resistance genes and associate, mobile genetic
elements were present within microbial community of poultry litter,  regardless
antibiotic usage. What remains to be determined is the fate of  these microor-
ganisms and their resident, antibiotic resistance genes once  applied to soils.
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    S55    Novel clostridia that colonize the small intestine of young broilers.
M. Lee*, J. Lu, X. Qin, C. Hofacre, The University of Georgia.

The intestinal microbiota is part of a complex ecosystem that is  involved in the
health of animals. Our microbial ecology studies, using the  chicken intestine as
a model of intestinal ecology, indicate that some diets  result in small intestinal
communities rich with clostridia of unknown  virulence. While the cytotoxic
activities of pathogenic clostridia have been  well studied, similar activity asso-
ciated with commensal isolates has not  been investigated. The toxins of patho-
genic clostridia often exhibit  enzymatic activity on host macromolecules as
substrates. However, some of the  mucinase activities of clostridia, including
neuraminidase,  glycosylhydrolase, protease, and sulfatase, are very similar to
those  produced beneficial commensal organisms. Therefore, some bacterial
enzymatic  activities are involved in promoting normal host intestinal develop-
ment while  others produce damage to host cells. In order to study the effects of
these  novel clostridia on the host, we produced a metagenomic library of intes-
tinal  bacterial community DNA and screened it for hydrolytic enzymatic clones.
We  did not detect phospholipase-producing clones indicating that these bacte-
ria  were unlikely to produce a-toxin activity. However, we have identified two
novel neuraminidase genes among the genomes of the intestinal bacterial  com-
munity. The findings of these studies and their implications for broiler  intesti-
nal health will be discussed.

Key Words: Clostridium, Toxin, Intestine

    S56    Detection of specific antibody responses to Salmonella enteritidis
in lung wash samples from infected hens. P. Holt*, H. Stone, R. Gast, R.
Moore, USDA/ARS Southeast Poultry Research Laboratory.

We have developed a simplified method for collecting lung lavage  samples
from adult chickens. Adult white leghorn hens previously infected  with Salmo-
nella enteritidis (SE) were euthanized using carbon dioxide  inhalation and the
tracheas were exteriorized. Narrow gauge tygon tubing  (6/32 inch) was in-
serted down the trachea near the bronchi. Using a 30 ml  syringe, containing 10
ml of glycine buffer and attached to the tubing, a  vacuum was applied to re-
move all air from the lung through the buffer. The  buffer was slowly introduced
into and then slowly aspirated from the lung.  Samples contaminated with blood
were discarded. Antibody responses in the  lung were determined via an ELISA
using SE lipopolysaccharide as the solid  phase antigen. A detectable IgA anti-
SE response was observed in the lung  lavage fluids one week post infection
and these increased substantially over  the next several weeks. These results
indicate that a detectable immune  response will develop in the lung of indi-
viduals intestinally infected with  an enteric pathogen.

Key Words: Mucosal immunity, Food safety, Lung antibody, Salmonella enter-
itidis, Enteric pathogen

    S57    Distribution of Fimbrial, Phage and Plasmid Associated Virulence
Genes  among Poultry Salmonella enterica. Serovars. R. Whitaker*, C.
Hofacre, M. Lee, M. Maier, J. Maurer, The University of Georgia.

Taxonomic relatedness does not define the pathogenicity of a  microbe, biologi-
cal properties do. Microbes that are designated “pathogens”  possess virulence
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factors, which enable them to cause disease. Virulence  genes are frequently
found on large “pathogenicity islands” or they are part  of mobile genetic ele-
ments, such as bacteriophages or plasmids. A species  can be pathogenic or non
pathogenic depending on the virulence gene(s) it  harbors. Salmonella is of
interest given its ability to colonize and  cause disease in a variety of animal
species including man. There is  considerable genetic variability among S.
enterica as evident with its  multitude of serovars, and yet only a handful cause
disease in man. Several  of Salmonella serovars prevalent in poultry, ex. Ken-
tucky, are minor  serovars associated with foodborne outbreaks in the US, com-
pared to the other  serovars like Enteritidis and Typhimurium. Are these differ-
ences attributed  to variability in virulence gene distribution among serovars?
In this study,  we examined the distribution of several virulence genes among
470 S.  enterica isolates representing 15 serovars, from poultry isolated in the
southeastern US. Salmonella isolates were screened by DNA: DNA  hybridiza-
tion using DNA probes to several virulence genes associated with  prophages.
(sopE, sseI, sodC1 and grvA), pathogenicity islands  (avrA, sugR, and pagJ, K),
virulence plasmid (spv, pef)  and fimbrial operons (sef, stf,and stj). One of the
major  genetic differences among poultry Salmonella serovars was in the  dis-
tribution of the virulence plasmids, with serovars most commonly  associated
with foodborne outbreaks, possessing this 90 kb plasmid. While it  is important
for the poultry industry to reduce Salmonella  contamination, aggressive eradi-
cation/control programs might be better  directed towards pathogenic serovars
Typhimurium and Enteritidis.

Key Words: Salmonella, Phages, Plasmid, Virulence, Serovar

    S58    Hematological changes reflect stress response differences and dis-
ease susceptibility in lines of turkeys selected for increased body weight. G.
R. Huff*1, W. E Huff*1, J. M. Balog1, N. C. Rath1, N. B. Anthony2, K. E. Nestor3,
1USDA/ARS/PPPSRU, 2Dept. of Poultry Science, University of Arkansas, 3Dept.
of Animal Sciences, The Ohio State University.

Three genetic lines of turkeys were compared for their  hematological responses
to Escherichia coli challenge following  dexamethasone injection (Dex) or E.
coli challenge preceeding  transport stress (Stress). The turkey lines were a slow
growing line selected  for egg production (Egg), a fast growing line selected for
increased 16 wk BW  (F-line), and a commercial line (Comm). At 14 wks of
age, the Dex group was  treated with 3 injections of 2mg Dex/kg BW followed
by airsac challenge with  100 cfu of E. coli. The Stress group was given the
same E. coli   challenge without Dex treatment, and was subjected to transport
stress,  which included 12 hours of holding time in a transport vehicle, eight
days  after the challenge. All treated birds and untreated control birds were bled
at the same time, which was 1 day after transport and 9 days after challenge
with E. coli. The overall average total leukocyte counts (WBC) and  the per-
centages of eosinophils (Eos) and basophils (Baso) were the same for  all 3
lines, however the percentages of heterophils (Het) and monocytes  (Mono) and
the heterophil/lymphocyte ratio (H/L) were lower and the  percentage of lym-
phocytes (Lym) was higher in the Egg line as compared to the  two fast-growing
lines. Both DEX and Stress increased WBC, Het, and H/L and  decreased Lym
in all three lines, however these effects were significantly  greater in both fast
growing lines as compared to the Egg line and were  greater in the Comm line
as compared to the F-line. Mortality was  significantly higher in the Comm line
as compared to the Egg line and was  intermediate in the F-line. Sixteen week
BW was unaffected by either  treatment in the Egg line and was decreased by
both treatments in the Comm  line and by the Dex treatment in the F-line. The
differences between these  lines in their physiological response to stress in two
stress models suggests  that increasing selection for body weight of turkeys is
accompanied by  changes in the stress response resulting in increased suscepti-
bility to  opportunistic bacterial infection.

Key Words: Turkeys, Transport stress, Genetics, Heterophil/lymphocyte ratio,
Escherichia coli

    S59    The performance and anticoccidial efficacy of clopidol fed to broiler
chickens. G. Mathis*1, M. Cope2, 1Southern Poultry Research, Inc., 2Merial
Select, Inc.

A floor pen study was conducted with broiler chickens to compare  perfor-
mance and the anticoccidial efficacy of Clopidol to various commercial  in feed
anticoccidials. The study consisted of 72 pens starting with 50  broiler chick-
ens. The treatments were replicated in eight blocks, randomized  within blocks.
The treatments were: Unmedicated, noninfected, Unmedicated,  infected,
Clopidol 125 ppm starter to Monensin 99 ppm grower, infected,  Clopidol 125
ppm starter to Salinomycin 55 ppm grower, infected, Nicarb 125  ppm starter to
Monensin 99 ppm grower, infected, Nicarb 125 ppm starter to  Salinomycin 55
ppm grower, infected, Diclazuril 1 ppm starter to Monensin 99  ppm grower,
infected, Diclazuril 1 ppm starter to Salinomycin 55 ppm  grower, infected, and
Salinomycin 44 ppm starter to Salinomycin 55 ppm  grower, infected. On Day
15 all birds, except Treatment 1, were exposed to  field strains of E. acervulina,
E. maxima, and E. tenella. Bird weights kg by  pen were recorded at Day 0, Day
15, Day 21, Day 35 and 42. On Days 21 and  42, five pre-selected birds from
each pen were examined for the degree of  coccidial lesions. A significant weight
reduction and increased feed  conversion was observed on Days 21, 35, and 42,
with an average of 2.4  coccidial lesion score in the Unmedicated, infected
birds. As observed by  the average lesion score of 1.4, the coccidial field iso-
lates were slightly  resistant to Diclazuril. Performance and coccidiosis control
were  significantly improved by feeding Clopidol, Nicarbazine, or Diclazuril in
the  starter feed versus a straight Salinomycin program. The Clopidol and
Nicarbazine shuttle programs had very similar results and had equal  perfor-
mance compared to the Noninfected birds. No significant difference in  perfor-
mance was observed feeding either Salinomycin or Monensin in the grower
feeds. This study shows that Clopidol is a highly effective anticoccidial. A
Clopidol starter feed shuttle program should provide equal anticoccidial  pro-
tection and similar performance to a Nicarb shuttle program.

Key Words: Clopidol, Monensin, Salinomycin, Nicarb, Coccidiosis

    S60    Commercial field trials testing a live coccidiosis vaccine adminis-
tered in ovo. . R. M. Poston*, A. P. Avakian, J. L. Schaeffer, J. E. Hutchins, A.
G. Martin, V. W. Doelling, Embrex, Inc.

Paired house field trials were conducted at a commercial broiler  rearing facility
to evaluate the safety and efficacy of an in ovo  administered live coccidiosis
vaccine consisting of Eimeria acervulina, E.  maxima, E. tenella and E. mitis.
All broiler embryos were  vaccinated in ovo with Marek’s disease vaccine HVT/
SB1 and  infectious bursal disease vaccine on day 18 of incubation. Control
house feed  had 60 g/ton salinomycin and 35-45 g/ton 3-nitro-4-
hydroxyphenylarsonic acid  in both the starter and grower feeds. Anticoccidial
drugs were not present in  withdrawal feeds. Bacitracin methylene disalicylate
at 25-50 g/ton was in the  starter and grower feeds in coccidiosis vaccinated and
control house. Within  each paired house trial, flocks were matched, placement
in control and  coccidiosis vaccinated houses occurred at the same time, house
conditions  were equal and processing occurred on the same day. At approxi-
mately three  weeks of age, a sample of birds from each treatment house was
removed and  tested for vaccine efficacy at an animal research laboratory. Intes-
tinal  lesion scores and body weight gains were determined 6 days after a  multi-
species challenge by oral gavage with Eimeria acervulina, E. maxima,  E.
tenellaand E. mitis. The vaccine was found to be efficacious  for both body
weight gain and a reduction in intestinal lesion scores post  challenge. Four
necropsies were conducted in the field during each trial and  intestinal lesions
assessed. Necropsies, including intestinal lesion and  microscopic mucosal scrap-
ing evaluations, indicated that a successful uniform  vaccination occurred in
each trial. Standard production measurements  including percent hatch, percent
mortality, feed conversion, average body  weight, and settlement costs were
collected for each trial. Overall,  coccidiosis vaccinated birds performed simi-
larly to medicated controls for  all performance parameters. Additionally, the in
ovo administered  coccidiosis vaccine was shown to be both safe and effective
in commercial  broiler chickens.

Key Words: Coccidiosis, Vaccine, Performance, In ovo, Broilers
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    S61    Responses of broilers to low crude protein diets formulated based
on current nutritional knowledge. S. Clemente-Hernández*1,4, D. Burnham2,
C. Wiernusz3, F. Salvador1, E. O. Oviedo-Rondón4,5, 1Universidad Autónoma
de Chihuahua, México, 2Ajinomoto Heartland LLC, 3Cobb-Vantress Inc.,
4Stephen F. Austin State University, 5Facultad de Medicina Veterinaria y
Zootecnia, Universidad del Tolima, Colombia.

Low crude protein diets (LCPd) can support average broiler  performance as
long as attention in formulation is paid to all amino acid  (AA) levels. LCPd
supplemented with synthetic AA has been previously tested  within different
dietary periods separately, or fed to the same treatments  during the whole grow-
out. This project is an academic exercise to evaluate  the dynamic effects in live
performance and final carcass characteristics of  offering either commercial
standard CP diets (StCPd) or LCPd during each one  of the four dietary phases
of a 49 d growth out. LCPd were formulated to be 3  percentage points lower
than StCPd, but supplemented with synthetic Lys, Met,  Thr, Try, Arg, Ile, Val,
and Gly to keep all essential AA levels constant, or  under minimum recom-
mended levels for digestible ideal protein profiles, for  each period. Possible
interactions and covariances among CP levels in the  different dietary phases
and the significance of each phase over final  performance were evaluated.
Cobb-500 chickens were placed under simulated  commercial conditions and
fed with one of two diets (StCPd or LCPd) in  starter (0-15d), grower (15-35d),
finisher(35-42d) and withdraw (42-49d)  dietary periods, for a final factorial
combination of 16 feeding treatments.  Diets were analyzed for total CP and
AA. Data was analyzed by Mixed Model  Proc of SAS for repetitive measure-
ments. No significant differences were  observed for final BW and FCR at 49 d
of age. Feed Intake was significantly  affected by feeding treatments. Treat-
ments fed LCPd in finisher and withdraw  periods had higher FI. Carcass dress-
ing and breast meat yield percentage were  affected significantly by treatments.
The highest breast meat yield  percentages were observed in chickens fed LCPd
in starter and grower and  StCPd in finisher and withdraw periods. Breast meat
yield was reduced  significantly when LCPd where fed in withdraw period. It is
concluded that  LCPd can support average live performance however carcass
composition is  influenced by reduction in CP level.

Key Words: Low crude protein diets, Synthetic amino acids, Broilers, Live
performance, Carcass traits

    S62    Enhancement of immunocompetance in salmonella-challenged and
non-challenged broilers fed egg immunoglobulins from hyperimmunized
laying hens. R. Plunske*, P. Ferket, M. Koci, North Carolina State University.

Immunocompetance against food-borne pathogens in chicks may depend  on
the transfer of specific antibodies (Ab) from hens. Chicks fed  immunoglobu-
lins from hens immunized with salmonella may have superior  resistance to
immunological stress. We studied the effect of dietary  supplementation of egg
immunoglobulins on the growth and immune response of  both salmonella-
challenged and unchallenged broiler chicks. Ross-308 male  chicks were as-
signed to 2 rooms containing 240 chicks each. One room was  challenged with
108 CFU S. banana per bird at 7 days of  age, and the other room was unchal-
lenged. Birds were then fed one of 3  isocaloric and isonitrogenous corn/SBM
diets supplemented with either:  nothing (C); .3% dried egg (American Dehy-
drated Foods, MO) (E); or .3%  Protimax (Trouw Nutrition, USA) (P). Protimax
is a spray-dried egg product  from hens immunized to yield endpoint titers
<100,000 against S.  typhimurium, dublin, choleraesuis, and <50,000 against
S.  heidleberg and enteriditis. Each diet was fed to 8 replicate  cages of 10
chicks. Body weight (BW) of chicks was determined at 7, 14, and  21 d of age
and proportional weights of pectoralis muscle (%PM) were  determined at 14,
21, and 28 d of age. Immunocompetence was evaluated by  measuring Ab titer
to sheep erythrocytes (SE), lymphoblastogensis (ConA) and  carbon clearance
(CC) from 14 to 28 d of age. There were no consistent diet  effects on BW
among unchallenged chicks, but P and C increased 21-d BW in the  challenged
birds relative to E (816, 792 and 783 g, p<.05). %PW was higher  in P and E
than in C in unchallenged birds at 28 d (15.2, 13.3 vs 12.6%,  P<.05) and
higher in challenged birds at 21 d. SE Ab titers were increases  by P and C in

unchallenged and by P and E in challenged chicks. P reduced  ConA response in
unchallenged but not in challenged chicks (p<.05). There  were no differences
between C, E and P observed in CC. Evidently, P enhanced  growth perfor-
mance and appears to augment the immune response of  salmonella-challenged
chicks.

Key Words: Chicks, Dietary Immunoglobulins, Immunology, Growth, Salmo-
nella

    S63    Withdrawn.

    S64    The effect of phytase and glucanase supplementation to corn soy
diets on AME. M. A. Leslie*1, E. T. Moran1, M. R. Bedford2, 1Auburn Univer-
sity, 2Zymetrics.

Phytases are known to improve phytate phosphorous availability for  the broiler,
however, even in their presence only 70% of total phosphorous is  typically
digested and absorbed from supplemented diets. Much of the phytate  phospho-
rous in plants is separated from digestive enzymes by a fibrous cell  wall. An
experiment was conducted to determine the effect of supplementing  glucanase
and phytase, alone and in combination on live performance and feed  AME.
The experiment was designed as a 2x2x2 factorial arrangement of 0 or  500 ptu
of phytase, 0 or 50 units of glucanase, and 0.45% or 0.26% aP that  employed 6
replicates of 10 birds per treatment. Birds were reared on a  common starter
(0.45% aP) from 0 to 5 d, then experimental diets were  provided from 5 to 10
d. Birds were fed ad libitum and allowed free access  to water for the duration of
the trial, except on day 5 when feed was changed  and day 10 when feed was
withdrawn, when birds were fasted for 4h and 8h  respectively. Total fecal col-
lection and carcass composition were used to  measure AME and retained (pro-
ductive energy), respectively. Phytase  supplementation increased feed intake,
BW gain and DM digestibility  (P<0.05) but had no effect on either feed con-
version, AME or retained  energy. Glucanase supplementation also increased
feed intake, but had no  effect on gain, AME, nor retained energy. The effect of
glucanase on feed  conversion approached significance (P=0.06). Birds fed the
low aP diets  consumed less feed and grew slower than their high aP counter-
parts. AME was  also reduced in low aP diets, while feed conversion and DM
digestibility were  not affected. A glucanase by aP interaction indicated that
glucanase would  improved AME of the feed in diets with adequate aP but not
when aP was  deficient. Phytase supplementation improved feed intake more in
birds fed a  diet deficient in aP than when adequate. There were no significant
interactions between phytase and glucanase for any of the parameters  mea-
sured. Overall results suggest that supplemental phytase and/or glucanase  had
minimal effect on energy recovery but can influence feed intake and its  conver-
sion to live weight gain.

Key Words: Phytase, Glucanase, Broiler, AME, Productive Energy

    S65    Effects of low protein feeding regimens on commercial White Leg-
horn hen performance and egg yield. X. Sun*, C. Novak, Virginia Tech.

A 3×4 factorial study was carried out to investigate the  effects of feeding low
protein diets to 4 Commercial White Leghorn strains  (B, H36, H98, and L) on
performance parameters and egg component yield. Five  hundred and seventy
six Commercial White Leghorn hens at twenty-four weeks of  age were ran-
domly assigned one of three dietary step down feeding regimens  (high, me-
dium, or low CP) with 12 pens per treatment (4 birds/pen) until  sixty-two
weeks of age. Feed changes during the trial occurred at 43 and 53  weeks of age
based on egg production. Performance parameters recorded were  egg produc-
tion (EP), egg weight (EW), specific gravity (SG) and egg  composition (albu-
men, yolk, and shell percent), feed intake (FI), and body  weight (BW), while
feed efficiency (FE), egg mass (EM), and albumen and yolk  solid percent were
calculated. Effects (P < 0.05) of dietary regimens on FI,  BW, EP, EW, EM, FE,
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dry albumen (DA) and shell (DS) percent were observed  throughout the three
phases of the trial. Overall, hens consuming high and  medium CP regimen had
increased FI (107, 106 vs. 101 g/bird, for high,  medium, and low CP, respec-
tively), BW (1708, 1671 vs. 1537 g/bird), EP (88.3,  88.0 vs. 82.4 %), EW
(62.6, 61.9 vs. 59.6 g), EM (55.4, 54.5 vs. 49.2 g),  improved FE (1.950, 1.957
vs. 2.083), DA (7.00, 6.86 vs. 6.60 % of egg  weight), and reduced DS (9.90,
9.81 vs. 10.09%) compared to low CP regimen  hens (P < 0.005), while hens
fed medium CP had similar performance and egg  yields compared to hens
consuming a high CP regimen. Strain had a significant  effect (P < 0.05) on all
production parameters measured with the exception of  FE. The aforementioned
results indicated that feeding a high or medium CP  regimen enhanced egg
production, egg weight, and feed efficiency of White  Leghorn hens compared
to low CP regimen. Performance differences between  strains was expected dur-
ing the trial, but interestingly, were not affected  differently by CP feeding regi-
mens implemented as indicated by the lack of  interactions in this experiment.

vCrude protein, Feeding regimen, Strain, Performance, Egg yield

    S66    Effect of dietary phytase level and source on second cycle commer-
cial laying hens. I. Effects on hen body weight, carcass composition and
intestinal histology. E. A. Koutsos*1, C. L. Wyatt2, P. D. Bass1, 1California
Polytechnic State University, 2Zymetrics.

Two sources of phytase (Zymetrics Quantum and BASF Natuphos) were  exam-
ined in second cycle laying hens (Hyline W36) for effects on body weight,
femur mass and breaking strength, breast muscle mass and intestinal  histology.
A completely randomized design was utilized in which hens were  fed 1 of 6
diets. Diets were based on a basal diet containing 3.75% Ca and  0.1% non-
phytate (nPP) with no additional phosphorus (Neg Cont), or with  150U/kg
Quantum Phytase (150 Q), 300U/kg Quantum (300 Q), 600U/kg Quantum  (600
Q), 300U/kg Natuphos Phytase (300 N), or 0.15% additional nPP (Pos  Cont).
Birds were housed in a Turbo style commercial two story house in  standard
size battery cages at 5 birds/cage, 3 cages/rep, 6 reps/diet. Hens  were fed for a
15 week period on experimental diets. There was no effect of  diet on body
weight maintenance, mortality, carcass weight or breast muscle  mass (P>0.10).
Femur mass and femur breaking strength were not affected by  diet, although
distance to break femur was greater for hens fed 600 Q versus  Neg Cont (P<0.05).
Intestinal histology was significantly affected by dietary  treatment. In the duode-
num, villi width was increased by 600 Q versus Neg  Cont (P<0.05) and lamina
propria width was increased by 600 Q versus Neg or  Pos Cont (P<0.05). In the
jejunum, the number of intraepithelial leukocytes  was reduced by 150 Q versus
Neg Cont (P<0.05). These data demonstrate that  150 to 600 U Q/kg diet or 300
U Natuphos/kg diet are sufficient to maintain  second cycle hen performance
when birds are fed 0.1% nPP. Additionally,  intestinal histology suggests that
there are beneficial effects of adding  phytase to hen diets, in terms of duode-
num surface area and reduced numbers  of intestinal leukocytes.

Key Words: Phytase, Laying hen, Intestine, Histology, Body composition

    S67    Effect of dietary phytase level and source on second cycle commer-
cial laying hens. II. Effects on egg production and egg quality. P. D. Bass*1,
C. L. Wyatt2, E. A. Koutsos1, 1California Polytechnic State University,
2Zymetrics.

Two sources of phytase (Zymetrics Quantum and BASF Natuphos) were  exam-
ined in second cycle laying hens (Hyline W36) for effects on feed intake,  egg
production, egg shell quality and composition, total egg weight, and yolk  +

albumen weight. A completely randomized design was utilized in which hens
were fed 1 of 6 diets. Diets were based on a basal diet containing 3.75% Ca  and
0.1% non-phytate (nPP) with no additional phosphorus (Neg Cont), or with
150U/kg Quantum Phytase (150 Q), 300U/kg Quantum (300 Q), 600U/kg Quan-
tum  (600 Q), 300U/kg Natuphos Phytase (300 N), or 0.15% additional nPP
(Pos  Cont). Birds were housed in a Turbo style commercial two story house in
standard size battery cages at 5 birds/cage, 3 cages/rep, 6 reps/diet. Hens  were
fed for a 15 week period on experimental diets. Egg production and feed  intake
were monitored and recorded daily. Egg analysis was conducted 4 times  during
the trial. In general, feed intake was not affected by dietary  treatment (P>0.67).
After 12 wks of feeding, and for the remainder of the  trial, egg production, in
terms of eggs produced/bird*week, % egg production  or egg mass (g of egg/
bird*week) was significantly greater for birds fed 300  Q, 600 Q, 300 N or Pos
Cont diets as compared to Neg Cont (P<0.02). However,  total egg wt, yolk +
albumen weight and egg grade were not affected by diet  (P>0.10). Egg shell
composition was generally affected by time on trial  (P<0.01), but not by diet
(P>0.20). These data demonstrate that phytase  addition to the diets of second
cycle laying hens resulted in increased egg  production, but did not affect egg
shell composition, egg grade, or absolute  egg weight.

Key Words: Phytase, Laying hen, Egg production, Egg mass

    S68    Comparison of methionine sources in broiler chickens under com-
mercial  conditions in Argentina and Brazil. L. Morao*1, H. S. Rostagno2,
1Degussa Argentina SA, 2Federal University of Vicosa, Brasil.

A recent independent literature survey revealed a substantial  difference in bio-
logical efficiency of liquid MHA-FA relative to DL-Met. Two  large-scale ex-
periments carried out under commercial conditions in Latin  America are pre-
sented in order to validate these data. In Trial 1 at the  largest broiler integrator
in Argentina, 3,500 male and female day-old Cobb  broilers were assigned to 5
dietary treatments for 43 days. Treatments  comprised basal corn-soy pre starter/
starter/grower/finisher diets and 2 series each containing 2 graded  levels of
either DL-Met (65 parts) or liquid MHA-FA (100 parts). Trial 2 was  conducted
in cooperation with a Brazilian broiler integrator at the Federal  University of
Vicosa. A total of 1,232 male day-old ROSS 308 broilers were  assigned to 7
dietary treatments comprising a basal treatment and 3  treatments with graded
levels of either DL-Met or liquid MHA-FA. Three liquid  MHA-FA supplemen-
tation levels were chosen: according to current practice, 50%  lower and 50%
higher than current feeding practice. Basal diets for both  trials were adequate
in all nutrients except Met + Cys. Data were analyzed  using analysis of vari-
ance (ANOVA), means in Trial 1 were compared by Tukey´s  test, and multi-
exponential regression analysis was applied in Trial 2. In  Trial 1, final body
weights for treatments I to V were 2.763, 2.785, 2.755,  2.919, 2.873 kg, and
overall feed conversion was 2.02, 1.67, 1.65, 1.62,  1.61, respectively. There
was a significant performance response to both  supplemented methionine
sources over the basal diet. No significant  differences could be detected among
the birds fed either with DL-Met (III and  V) or liquid MHA-FA (II and IV) at a
65:100 ratio. In Trial 2, exponential  regression revealed a relative effectiveness
for weight gain of liquid MHA-FA  of about 68% on a weight/weight basis
relative to DL-Met. The present data  agree with numerous data as well as with
an extensive recent literature  survey for broilers, which resulted in a recom-
mended relative bioefficacy  figure of 67.8% on a weight/weight basis for liq-
uid MHA-FA for performance  criteria in broilers.

Key Words: Broiler, Amino acids, Methionine sources, Exponential regression
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     S69    Evaluation of stocking density on live performance and process-
ing yield of broilers. W. Dozier, III*1, J. Thaxton2, S. Branton1, G. Morgan2, D.
Miles3, W. Roush1, B. Lott2, Y. Vizzier-Thaxton2, 1USDA, ARS, South Central
Poultry Research Laboratory, 2Department of Poultry Science, Mississippi State
University, 3USDA, ARS, Forage and Waste Management Unit.

Animal welfare has generated concerns from both domestic and global  market
sectors. In growout, stocking density has been regarded as an area of  interest
for food retailers and wholesalers with welfare audits. This study  examined
four stocking densities on responses of male broilers during a 49d  production
cycle. Two trials were conducted and results were pooled. In  each trial, 1,488
male chicks were randomized across 32 floor pens to  simulate a final density of
30, 35, 40, and 45 kg/m2 based on a  projected final BW of 3.29 kg. Growth rate
and nutrient utilization were  similar from 1 to 35 d of age. From 33 to 49d, BW
gain (P=0.005), feed  consumption (P=0.009), feed conversion (P=0.014), and
the incidence of  mortality (P=0.029) were adversely affected by increasing
density from 30 to  45 kg/m2. Collectively, these differences were also apparent
for  BW (P=0.011), BW gain (P=0.011), and feed consumption (P=0.029) from
1 to  49d. The reduction in cumulative BW gain due to density can be largely
explained by feed consumption. Litter moisture content (P=0.025) and foot  pad
lesion score (P=0.001) increased linearly with increasing density.  Upon pro-
cessing, weights of the whole carcass (P=0.070) and pectoralis  major breast
muscle (P=0.079) were decreased as density increased from 30  to 45 kg/m2,
but their yields, relative to BW, were not affected.  The proportion of birds with
scratches on the back and thighs (P=0.021) of  the whole carcass increased as
density increased. These results indicate  that increasing density beyond 40 kg/
m2 adversely affects BW gain,  feed conversion, and meat recovery of broilers
approximating 3.2 kg.

Key Words: Animal welfare, Broiler, Stocking density

    S70    Evaluation of stocking density on physiological adaptive responses
of broilers. J. Thaxton*1, W. Dozier, III2, S. Branton2, G. Morgan1, D. Miles3,
W. Roush2, B. Lott1, Y. Vizzier-Thaxton1, 1Department of Poultry Science, Mis-
sissippi State University, 2USDA, ARS, South Central Poultry Research Labo-
ratory, 3USDA, ARS, Forage and Waste Management Unit.

Physiological adaptive responses are integral to well being when  animals are
subjected to environmental alterations. The purpose of this study  was to assess
major adaptive responses of broilers reared at different  stocking densities. Three
trials were conducted. In Trial 1, 2057 males  broilers were reared for 35d at a
density of 0.065M2/bird. These  birds were reassigned to the pens at densities of
19.5, 24.4, 29.3, 34.2,  39.0, 43.9, 48.8, and 53.7 kg/m2 based upon a projected
final BW  of 3.27kg at 49d. At 35 and 49 d, 8 birds from each pen were selected
at  random and a plasma sample was collected. The following parameters were
determined corticosterone (CS), glucose (GLU), cholesterol (CHOL), nitric  oxide
(NO), and heterophil/lymphocyte (H/L) ratio. In Trials 2 and 3, 1,488  male
broilers were randomized across 32 floor pens to simulate a density of  30, 35,
40, and 45 kg/m2 based on a projected final BW of 3.29 kg.  Birds were bled at
49 d of age and the same parameters as in Trial 1 were  determined. Stocking
density did not affect adaptive responses of broilers in  these three trials.

Key Words: animal welfare, broiler, corticosterone, stocking density

    S71    Evaluation of stocking density on intestinal microflora of broilers.
M. Putskam1, Y. Vizzier-Thaxton*1, W. Dozier, III2, J. Thaxton1, W. Roush2, S.
Branton2, G. Morgan1, D. Miles3, B. Lott1, 1Department of Poultry Science,
Mississippi State University, 2USDA, ARS, South Central Poultry Research
Laboratory, 3USDA, ARS, Forage and Waste Management.

Product quality in broilers, as indicated by microbial numbers on  meat, is
indirectly related to the microbial flora of the total intestine.  The question of
whether stocking density impinges on microbial related  product quality has
not been investigated previously. The purpose of this  study was to evaluate the

microbial flora of the entire intestine in broilers  as influenced by stocking
density. Two trials were conducted and in each  trial 1,488 male chicks were
randomized across 32 floor pens to simulate a  final density of 30, 35, 40, and
45 kg/m2 based on a projected  final BW of 3.29 kg. At 49d, 2 birds were
selected at random from each of  the 32 pens. Each bird was killed by cervical
dislocation and within 10min  both the small and large intestines were removed
aseptically. Small and  large intestines were each deposited into a sterile zip-
lock bag and placed  in an ice bath. Immediately after collection of intestines,
the sealed  intestinal samples were frozen at -20C for later microbial analysis.
Samples  were removed from the freezer, thawed in a cool water bath and asep-
tically  cut into pieces for analysis. Serial dilutions were made for enumeration
using standard plate counting techniques for anerobic, anaerobic, coliform  and
mold counts. Results show that density had no effect on microbial counts  in
either segment of the intestine. Apparently, stocking density does not  affect
microbial numbers in the intestines of broilers.

Key Words: Broiler, Food safety, Microflora, Stocking density

    S72    Performance and intestinal characteristics of broilers fed
salinomycin, fructooligosaccharides, probiotics and synbiotics. K. M.
Burkholder, T. J. Applegagte, J. A. Patterson*, Purdue University.

The objectives of this study were to determine the influence of  dietary treat-
ments on broiler performance, intestinal morphology, intestinal  microbial com-
munity structure and attachment of Salmonella Enteritidis to  ileal tissues. A
total of 750 day old male Ross 308 broilers were assigned  to the following 5
diets (6 pens/diet): control (CON), salinomycin (SAL),  probiotic (PRO, a mix-
ture of lactobacilli and bifidobacterial strains),  fructooligosaccharides (FOS)
and synbiotic (SYN). Birds had ad libitum  access to food and water and room
temperature was reduced from 37.2°C  initially to 30°C by day 14 and remained
at 30°C for the  remainder of the 4 week study. At 4 wk, broiler fed the CON,
FOS and SYN  diets (1.01a, 1.00a, 1.00a kg, respectively)  were heavier (P<
0.03) than those fed SAL (0.91b kg), with  broilers fed the PRO diet being
intermediate (0.97ab kg). There  were no significant differences in overall feed/
gain. Villus height at 4 wk  was greatest for the SYN diet, followed by CON,
PRO, FOS and SAL  (600a, 528b, 517b,512b and  482c µm, respectively). Crypt
depth was greatest for the SYN  diet, followed by SAL, CON, FOS and PRO
(210a, 161b,  149c, 135d, and 126d µm, respectively.  Microbial community struc-
ture was analyzed by DGGE and dietary treatment  altered the microbiota as
measured by differences in number of bands and  similarity coefficients. Al-
though in vitro attachment of salmonella to ileal  tissues was numerically greater
for the control treatment, there were no  significant effects of diet on attach-
ment. Diet had no effect on in vitro  attachment of salmonella to ileal tissue.
Supplementation with PRO, FOS or  SYN improved apparent ileal phospho-
rous digestibility by at least 11% versus  birds fed the CON or SAL diets. Nitro-
gen digestibility, however, was not  affected. The SAL treatment had a negative
effect on broiler performance.  Diet had significant effects on intestinal mor-
phology and microbial community  structure.

Key Words: Broiler, Microbiota, Performance, FOS, Probiotic

    S73    Evaluation of Salmonella enteritidis. in molting hens following
administration of an experimental chlorate product (9 days) in the drink-
ing water. J. McReynolds*1, L. Kubena1, J. Bryd1, R. Anderson1, S. Ricke2, D.
Nisbet1, 1Southern Plains Agricultural Research Center, USDA, 2Texas A&M
University, Department of Poultry Science.

Currently in the U.S. feed deprivation is used to induce molting  and stimulate
multiple egg-laying cycles in laying hens for commercial egg  production. The
current methodology has been shown to increase the risk of  some enteric patho-
gens such as Salmonella. New strategies are needed to  stimulate multiple egg-
laying cycles without increasing the risk of SE. In  the present investigation
hens over 50 wk of age were divided into 12 groups  of 11 hens each and placed
in individual laying cages. Two wk prior to  dietary changes, hens were placed

Monday, January 24
Environment/Management

Room: B314

Poult. Sci. 84 (Suppl. 1)



109ABSTRACTS OF PAPERS

on an 8-h light and 16 h-dark photoperiod  that continued for the 9-day experi-
ment. All hens were challenged orally with  106 cfu of SE on the fourth day.
Treatments were non-fed hens with distilled  water (NFD), non-fed hens with
the experimental chlorate product (ECP which  provided 15mM chlorate ion
concentration) water (NFECP), alfalfa diets with  distilled water (ALD), and
alfalfa diets with ECP water (ALECP). In the NFD  hens, 67% (Log10 2.74) of
the crops and 94% (Log10 5.62) of the ceca were  colonized; whereas, for the
NFECP hens a significant reduction to 22% (Log10  1.05) of the crops and 61%
(Log10 2.44) of the ceca was observed. In the  ALD hens, 61% (Log10 2.52) of
the crops and 94% (Log10 4.06) of the ceca were  colonized. In the ALECP
hens, a highly significant reduction to 11% (Log10  1.26) of the crops and 39%
(Log10 1.12) of the ceca was observed. When  compared with the NFD hens, a
significant reduction in SE invasion of the  ovary, liver, and spleen occurred in
all other treatments, except the ovary  in the ALD hens. In previous reports our
laboratory has shown reductions in  enteric pathogens in birds consuming 15-
20 g/day of alfalfa. In the present  investigation alfalfa intake was lower than
previous experiments, and this  may have resulted in the decreased protection
against SE. This data shows  the ECP added to the drinking water during an
induced molt either alone or in  combination with an alfalfa diet significantly
reduced SE. This  developmental product should be considered as a potential
management tool to  control SE.

Key Words: Laying Hens, Molting, Alfalfa, Chlorate, Salmonella

    S74    Broiler response to post-placement exposure with Salmonella and
Campylobacter while receiving dietary 2-Hydroxy-4-(Methylthio) Butanoic
acid (HMB). E. T. Moran, Jr.*, O. Oyarzabal, N. S. Joseph, Dept. of Poultry
Science, Auburn University.

Organic acids are known to diffuse through cell walls in their  nondissociated
form to impair viability of many micro-organisms. HMB would be  non-disso-
ciated while passing through the gastric system and capable of a  broad-based
microbial suppression at this time. Chicks given feeds  supplemented with ei-
ther HMB or methionine (M) were compared in  experimentation that mea-
sured live performance and extent of infection  through to 12 weeks of age.
Ross X Ross 308 male chicks (1600) were  distributed into 32 floor pens having
fresh pine shaving litter. Corn and  soybean meal feeds given 0-3, 3-6, and 6-12
weeks of age contained 0.28 vs  0.25 (0.98), 0.28 vs 0.25 (0.91), and 0.23 vs
0.20 (0.82) % of supplemental  HMB vs DL-methionine to exceed M plus cys-
tine (TSAA) requirements,  respectively. Water containing 10 log 7/ ml each of
S. typhimurium,  montevideo, enteriditis, mbandaka, and thompson together
with five genotypes  of Campylobacter jejuni was accessible to birds in each
pen for 8 hours on  day 6. These organisms had been isolated from Auburn
Research Farm and passed  through chicks to establish infectivity without ad-
verse response.  Repercussion on live performance and mortality immediate to
exposure or  anytime thereafter was not apparent. Both SAA supplements at the
levels  provided were similar in supporting body weight gain and occurrence of
mortality, however, feed conversion was at significant advantage with birds
receiving HMB through the first 6 weeks. Ceca and litter were extensively  con-
taminated throughout experimentation, and no differences occurred between
the two SAA treatments. Early improvement in feed conversion is a typical
response to organic acids and suggests that complications from luminal  mi-
crobes were mitigated by HMB while the mucosa endured broad-based  Salmo-
nella and Campylobacter infections.

Key Words: Broiler, Organic acids, Salmonella, Campylobacter jejuni

    S75    Gut microflora of organically grown broiler chickens differs sig-
nificantly from that of conventional birds. A. Kettunen*1, R. Buresh2, E.
Pierson3, J. Apajalahti1, 1Alimetrics, 2Tyson Foods, 3Danisco Animal Nutrition.

Organic birds receive increased interest among consumers today,  and, there-
fore, their production gets much attention. Feed and production  constraints
may cause difficulties in production, and increase the costs.  This work was
carried out to study the relationship between broiler  performance and gut mi-
croflora. Organically grown and conventional broilers  were analyzed for gut
microflora (culture independent methods, total  microbial numbers and micro-
bial community profiles) and immunological status  (intestinal IgA) at 9, 18-
23, and 34-37, days of age, respectively.  Performance data were obtained at the
age of 50-54 days. Market age  performance of conventional broilers was supe-
rior to that of organic  broilers. Measured variables were combined in a multi-
variate analysis to  capture significant system effects and interactions. A con-
nection between  microbial community variables and bird performance was
obtained which  suggested that the measured microbial variables were valid
and contributed to  performance. Compared to organic birds, ileal bacterial
densities in  conventional birds tended to be lower, whilst cecal bacterial densi-
ties were  higher. Bacterial density in the cecum was positively related to  per-
formance. Bacterial community composition also significantly correlated  with
bird age and performance. The abundance of bacteria with DNA of high  gua-
nine + cytosine (G+C) content increased with age in organic, but not in  con-
ventional birds. A group of bacteria with lower G+C content correlated  posi-
tively with animal performance. IgA levels in organic birds tended to be  higher
than in conventional birds possibly due to increased enteric pathogen  chal-
lenge. These data augment our understanding of how microbial communities
may be modified to obtain a healthier microbial environment, better  perfor-
mance, and, consequently, positive economical impact. These techniques  can
be applied in the design of high throughput screening programs for diet  optimi-
zation.

Key Words: Organic, Microbial communities, Immunity, Broiler, Field data

    S76    Impact of sanitizers and line cleaners on aerobic bacteria levels in
nipple drinker lines. S. Watkins*, J. Cornelison, M. Wilson, University of Ar-
kansas.

The impact of drinking water cleaning strategies was evaluated on  4-foot min-
iature nipple drinker lines. The products tested were TR  100®, Citric acid and
Poultry Water  Treatment® at the rates recommended for drinking and line  clean-
ing, a 6.5% and 12.5% sodium hypochlorite solutions mixed at 4  ounces/gal-
lon stock solution and then added at a rate of 1 ounce to one  gallon of water.
This was compared to flushing the lines with an electrolyte  mix, flushing with
city water or to a control, no flush. Each treatment was  replicated 6 times. Prior
to treatment, the lines were filled with water  that had been collected from
breeder plasson drinkers. This water was  blended, added to the lines and then
allowed to sit for 4 days. Before the  treatments were added to each line a
sample of water was taken. Initial  aerobic plate count (APC), pH and ORP
values were determined. Then the lines  were flushed with a minimum of one
gallon of product. This was allowed to  sit in the lines for two hours then after
bleeding off another 1/2 gallon a  sample was collected and the same analyses
were conducted. APC values were  converted to Log10 prior to analysis with
the GLM procedure of SAS. Initial  APC counts were similar and post counts
indicated that the 6.5 and 12.5%  bleach solutions were the most effective in
reducing the counts followed by  the line cleaning rates for Poultry Water Treat-
ment, Citric Acid and the TR  100. Flushing the lines with electrolytes and city
water did not  significantly reduce APC values.

Key Words: Water sanitizers, Poultry drinking water, Aerobic bacteria
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     S77    Effect of molting and pre- and post-molt diets high in omega-3
fatty acids on circulating insulin-like growth factor-1 in White Leghorns.
H. Mazzuco*1,2, J. P. McMurtry3, P. Y. Hester1, 1Purdue University, 2EMBRAPA,
3USDA.

The present study investigated changes in insulin-like growth  factor-1 (IGF-1)
of hens subjected to two distinct molting regimens and fed  pre- and post-molt
diets either high or low in omega-3 fatty acids (FA). From  62-76 wk of age, 45
hens (9 birds/treatment) were monitored for plasma IGF-1  at -7, 2 (or 54 h), 13,
21, 36, 43, and 64 d post-molt using an homologous  RIA. The molting treat-
ments 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 28 d). Five wk
prior to and after either molt treatment, birds were  fed one of two diets contain-
ing dietary omega-6/omega-3 FA ratios of 0.6 or  7.9. A non-molted control
group of birds was fed a laying hen diet containing  a dietary omega-6/omega-
3 ratio of 8.0. A second experiment employed the same  5 treatment groups (5
birds/treatment) with blood sampling at -7, 25 and 64 d  post-molt. Using treat-
ment as the whole plot with repeated measurements, an  analysis of covariance
(62 wk IGF-1 as covariate) and an ANOVA were conducted  for experiments 1
and 2, respectively. Induced molt affected IGF-1 in  experiment 1 (treatment by
age interaction, P < 0.0001) and the response was  the same regardless of molt-
ing regimens. Induced molt initially caused a  decrease in IGF-1 54 h post-molt;
however, from 13-43 d post-molt, molted  birds showed elevated IGF-1 as com-
pared to controls. By 64 d post-molt, IGF-1  in molted hens was similar to
controls. In experiment 2, significantly  elevated IGF-1 were noted 25 d post-
molt with a return to normal levels by 64  d post-molt in molted hens as com-
pared to controls. Feeding diets high in  omega-3 FA as compared to diets low
in omega-3 FA 5 wk prior to or after molt  did not consistently affect IGF-1 in
molted hens. In conclusion, circulating  IGF-1 in White Leghorns was affected
by molting regimen but not by the  dietary treatments varying in omega-3 FA.
*Student sponsored by CNPQ-Brasilia-DF, Brazil.

Key Words: Insulin-like growth factor-1, Molt, Hens, Omega-3 fatty acids

    S78    Gene expression in duodenum and breast muscle of broilers with
low and high feed efficiency. C. Ojano-Dirain*1, M. Toyomizu1, T. Wing2, M.
Cooper2, W. Bottje1, 1Center of Excellence for Poultry Science University of
Arkansas , 2Cobb-Vantress Inc..

Increased hydrogen peroxide (H2O2) production was observed in  breast muscle
and duodenal mitochondria obtained from broilers with low feed  efficiency
(FE). As reactive oxygen species (ROS) such as H2O2 may alter or  modulate
expression of many genes, this study was conducted to evaluate  messenger
RNA (mRNA) expression of genes that are involved in energy  metabolism and
mitochondrial biogenesis: 1) avian adenine nucleotide  translocase (avANT);
2) cytochrome oxidase III (COX III); 3) inducible nitric  oxide synthase (iNOS);
4) peroxisome-proliferator-activated receptor-gamma  co-activator 1-alpha
(PGC1-a); and 5) peroxisome  proliferator-activated receptor-gamma (PPAR-?)
in breast muscle and  duodenum. Avian uncoupling protein (avUCP; involve in
adaptive thermogenesis)  was also analyzed in breast muscle. Total RNA was
extracted from snap-frozen  tissues from male broiler breeders with low (0.55 ±
0.01, n = 8) and  high (0.72 ± 0.01, n = 8) FE using RNeasy® Mini Kit. Aliquots
of total RNA was reverse-transcribed using oligo(dT) and/or random primer
and  real-time reverse transcriptase-polymerase chain reaction (RT-PCR) was
performed with ABI Prism® 7700. The mRNA expression of iNOS and  PPAR-
? in the duodenum was lower in the low FE broilers, with no  differences in
avANT, COX III and PGC1-a. In contrast, expression of  avANT and COX III
mRNA in breast muscle was lower in low FE broilers with no  differences in
iNOS, PPAR-?, and PGC1-a. The avUCP in breast  muscle was not different
between the groups (P = 0.11). The results of this  study indicate that ROS
induced differential gene expression in low and high  FE broilers, as well as
differences between duodenal and muscle tissues. The  differential gene expres-

sion between tissues follows our earlier results in  terms of protein expression
and may reflect the inherent metabolic and gene  regulation differences be-
tween tissues.
Supported in part by USDA-NRI #2001-03443.

Key Words: Feed efficiency, Gene expression, Duodenum, Breast muscle, H2O2
production

    S79    Effect of a growth-promoting probiotic on selected serum chemis-
try values and heterophil to lymphocyte ratios in poults. J. P. Higgins*1, A.
Torres-Rodriguez1, A. M. Donoghue2, G. Tellez1, B. M. Hargis1, W. Bottje1, 1Uni-
versity of Arkansas, 2PP&PSRU, ARS, USDA.

A commercially available Lactobacillus probiotic (FloraMax  B11) in combi-
nation with dietary lactose (0.1%) significantly increased body  weight gain in
commercial turkeys in several studies. Presently, 7d of age  turkey poults were
placed in pens (n=20, 4 replicates/treatment) with  individual water and feed
source within a commercial turkey house. Poults  received either standard starter
rations and plain water (controls) or the  same ration supplemented with lactose
(7-35d) and probiotic in the drinking  water from 7-9d of age according to label
directions. At 35d of age,  treatment with the probiotic-lactose combination
caused an 18% (p < 0.0001)  increase in body weight (1107g ± 19) as compared
to control (938g  ± 14). Lower (p < 0.009) heterophil to lymphocyte ratios were
observed in the treated poults (0.505 ± 0.040) as compared to  controls (0.955 ±
0.151). Circulating glucose level was modestly  elevated (11%; p < 0.004) in
treated poults while, treatment caused  significantly (p < 0.05) lower serum
aspartate aminotransferase (AST), uric  acid, iron, creatine kinase (CK), and
lactate dehydrogenase (LDH) levels as  compared to controls. Lower AST levels
may indicate a lower degree of liver  damage in treated poults as compared to
controls. CK and LDH, associated  with muscle cell damage, may indicate di-
minished muscle damage in treated  poults for unknown reasons. The reduced
liver and muscle enzyme levels in  treated vs. control poults, coupled with the
reduced heterophil to lymphocyte  ratio in treated poults, may suggest that the
probiotic treatment may be  reducing low level inflammatory disease or other
stressors that directly  affect physiological functions in these poults under com-
mercial conditions.  The causative relationship of these physiological changes
and the observed  marked increase in body weight gain (18%) are speculative.

Key Words: Lactobacillus, Lactose, Probiotic, Stress, Disease

    S80    Effects of supplemental L-carnitine in broiler breeder diets on
various organ moisture and lipid concentrations in embryo progeny. J.
Tanksley1, E. Peebles*1, M. Kidd1, C. McDaniel1, J. Woodworth2, S. Whitmarsh1,
H. Parker1, P. Gerard1, 1Mississippi State University, 2Lonza Incorporated.

The effects of supplemental L-carnitine in broiler breeder diets on  various or-
gan moisture and lipid concentrations in embryo progeny were  investigated in
this study. Beginning at 21 wk of age, hens were fed diets  supplemented with
either 0 (control) or 25 ppm L-carnitine (treated) through  40 wk of age. In each
of 16 breeder floor pens, 20 hens were housed, with 8  replicate pens assigned
to each of two treatment groups. At 27, 32, and 38  wk of age, 15 eggs from
each replicate pen were set at random according to  treatment in a single incu-
bator. In fresh eggs, percentage yolk moisture,  total lipid, and fatty acid con-
centrations were determined. At 18 d of  incubation: relative embryo (% of set
EW) weight; relative yolk sac (% of set  EW) weight; relative liver (% of em-
bryo weight) weight; percentage embryo  moisture content; percentage liver
moisture and lipid concentrations; and  percentage yolk sac moisture, total lipid,
and fatty acid concentrations were  determined. Breeder hen age significantly
affected relative embryo, liver,  and yolk sac weight; percentage embryo, liver,
egg yolk, and yolk sac  moisture content; and percentage liver and yolk sac lipid
concentration.  Yolk free L-carnitine levels of fresh eggs from treated birds at
38 wk were  49% higher than those from control birds. However, dietary treat-
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ment did not  significantly affect any of the aforementioned parameters. In this
study, 25  ppm supplemental L-carnitine in breeder hen diets did not impact
subsequent  egg yolk moisture or lipid content, or relative weight or moisture
and lipid  contents of the body, liver, or yolk sac of embryos at 18 d of incuba-
tion  between 25 and 38 wk of breeder hen age.

Key Words: Broiler breeder, Carnitine, Embryo, Lipid, Moisture

    S81    Does sexual maturity alter the clearance of creatine kinase from
female chicken plasma? M. A. Mitchell*, D. A. Sandercock, R. R. Hunter, A.
Muthukrishnan, Roslin Institute.

Previous studies in this laboratory have demonstrated an apparent  myoprotective
effect of estrogen in female chickens both at normal sexual  maturity and fol-
lowing administration of exogenous steroid. This action is  characterized by a
marked decrease in the plasma activity of the muscle  enzyme creatine kinase
(CK) although the precise mechanism remains to be  elucidated. It has been
suggested that alterations in the elimination of the  enzyme from the circulation
may contribute to this phenomenon. The present  study examined this hypoth-
esis. Two groups of female chickens of an  Institute-bred brown leghorn line (J-
line) were used. One group was  designated immature (16-18weeks of age) and
the other mature (26-30 weeks of  age) and were in lay. Birds were anaesthe-
tized with urethane and a cannula  was inserted in to the brachial vein and
baseline blood samples were  obtained. Birds from each age group received a
0.5ml bolus of a  semi-purified preparation of skeletal muscle CK of known
enzyme activity.  Control birds received an equal volume of the Tris-EDTA
muscle homogenization  buffer. Serial blood samples were taken over a total
period of 6 hours and  plasma activity of CK was determined by spectropho-
tometry. Sexual maturity  and associated elevated circulating estrogen was con-
firmed by measurement of  plasma concentrations of triglyceride (TG), zinc
(Zn) and calcium (Ca). Use  of an appropriate model allowed calculation of
total volume of distribution  (Vd) of CK, the half-life of elimination (t1/2) and the
plasma clearance (CCK). Sexually mature females had reduced plasma  CK ac-
tivity and elevated plasma TG, Zn and Ca compared to immature birds.  The Vd
for CK was 75ml in immature and 88ml in mature birds. The  corresponding t1/

2 values were 233 and 252 minutes with  CCK values of 11ml/kg/hr and 10ml/kg/
hr. There were no significant  differences in these parameters between groups. It

is concluded that estrogen  induced decreases in plasma CK activity are prima-
rily a consequence of  reduced release from muscle tissue and not from alter-
ations in elimination or  clearance.

Key Words: Myopathy, Creatine kinase, Estrogen, Broiler

    S82    Thermoregulatory and metabolic heat production responses dur-
ing acute heat stress in genetically improved broiler chickens. M. A.
Mitchell*, D. A. Sandercock, M. G. MacLeod, R. R. Hunter, Roslin Institute.

It has been proposed that artificial genetic selection for improved  production
traits in modern broiler lines is associated with both pathology  and reduced
effectiveness of some homeostatic systems. The high metabolic  rate of rapidly
growing birds may reduce their resistance to high ambient  temperatures. The
present study has compared the effects of acute heat  stress upon deep body
temperature regulation, metabolic heat production and  some physiological in-
dices of thermoregulatory effort in a fast growing  broiler line (FG) and a slower
growing genetic predecessor (SG). The  metabolic heat production (MHP) re-
sponses to a 2 hour exposure to a  temperature of 32°C + 70% relative humidity
were determined in birds from the  two lines at identical body weights by indi-
rect calorimetry. Deep body  temperatures were also recorded and venous blood
samples obtained for  determination of pCO2 and pH before and after heat stress.
Exposure to high thermal load induced a profound hyperthermia in both lines,
rectal temperature increasing 2.6°C and 4.8°C in SG and FG birds. During heat
stress mean heat production increased by approximately 20% (p<0.05) in both
groups, the absolute increase being 55% greater in the FG birds. The peak
changes in MHP during heat stress were 57% (p<0.005) and 35% (p<0.01) in
the  FG and SG groups respectively. There was no evidence of a greater  ther-
moregulatory effort in the FG birds as the degree of hypocapnic alkalosis  in-
duced in the two lines was similar. It is suggested that fast growing  broiler
chickens may exhibit inappropriately elevated MHP responses during  heat stress
and that the heat loss mechanisms to dissipate the imposed heat  load are inad-
equate. It is concluded genetic selection for improved growth  in broiler chick-
ens has detrimental effects upon thermo-tolerance through  regulation of MHP
and heat loss and that this may compromise their  productivity and welfare by
limiting their capacity to respond to thermal challenge.

Key Words: Broilers, Heat production, Thermoregulation, Heat stress

    S83    Transmission of blackhead disease (Histomonas meleagridis) from
bird to bird by exposure to contaminated litter. P. Armstrong*, L. McDougald,
Department of Poultry Science, University of Georgia.

Previous studies have shown that blackhead disease (histomoniasis)  can spread
from inoculated turkey poults to uninoculated poults in  litter-floored pens and
cages without the aid of invertebrate vectors. Other  studies showed that birds
could acquire histomoniasis by cloacal drinking  after contact with liquid cul-
tures. The exact mechanism by which birds  acquire the infection under practi-
cal conditions is not known. The present  series of experiments was designed to
determine whether poults could acquire  blackhead infections from contact with
contaminated litter in the absence of  infected birds. Groups of 8 2-wk-old
poults were given the following  treatments: 1) Uninfected, unexposed; 2) All
birds inoculated; 3) 2  birds/cage inoculated with 100,000-300,000 histomonads
from culture; or 4) no  birds inoculated, but birds in these cages were switched
repeatedly with  birds in Treatment 2 so they would come in contact with con-
taminated litter.  The experiment was repeated 3 times. Typically, most of the
directly  inoculated birds contracted blackhead and died or had severe lesions
at  necropsy. Some of the inoculated birds in Treatment 3 developed severe
blackhead as a result of exposure to the directly inoculated birds in the  cage. Of
the birds exposed only to contaminated litter (Treatment 4), 4  birds in experi-

ment 1, 2 birds in experiment 2 and 2 birds in experiment 3  had lesions of
histomoniasis in the ceca or were positive for histomonads by  microscopy.
These results suggest that it is possible for turkeys to become  infected with
blackhead through contact with contaminated litter. However  most of the le-
sions seen were very mild (1 or 2) or were only positive by  microscopy. Thus,
further work will be needed to determine whether contact  with contaminated
litter is a significant factor in transmission of blackhead  within a flock.

Key Words: Histomonas, Turkey, Blackhead disease, Epidemiology, Contami-
nation

    S84    In vivo persistence of Mycoplasma gallisepticum vaccine strain 6/
85 singly and following challenge by Mycoplasma gallisepticum F-strain. J.
D. Evans*1, S. D. Collier1, G. T. Pharr2, S. L. Branton1, 1USDA-ARS South Cen-
tral Poultry Research Unit, 2College of Veterinary Medicine, Mississippi State
University.

Within the layer industry, commercially available attenuated  strains of Myco-
plasma gallisepticum (MG) are commonly used to control  MG-induced
mycoplasmosis. Strain 6/85 is a commonly utilized vaccine strain  which has
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ment did not  significantly affect any of the aforementioned parameters. In this
study, 25  ppm supplemental L-carnitine in breeder hen diets did not impact
subsequent  egg yolk moisture or lipid content, or relative weight or moisture
and lipid  contents of the body, liver, or yolk sac of embryos at 18 d of incuba-
tion  between 25 and 38 wk of breeder hen age.

Key Words: Broiler breeder, Carnitine, Embryo, Lipid, Moisture

    S81    Does sexual maturity alter the clearance of creatine kinase from
female chicken plasma? M. A. Mitchell*, D. A. Sandercock, R. R. Hunter, A.
Muthukrishnan, Roslin Institute.

Previous studies in this laboratory have demonstrated an apparent  myoprotective
effect of estrogen in female chickens both at normal sexual  maturity and fol-
lowing administration of exogenous steroid. This action is  characterized by a
marked decrease in the plasma activity of the muscle  enzyme creatine kinase
(CK) although the precise mechanism remains to be  elucidated. It has been
suggested that alterations in the elimination of the  enzyme from the circulation
may contribute to this phenomenon. The present  study examined this hypoth-
esis. Two groups of female chickens of an  Institute-bred brown leghorn line (J-
line) were used. One group was  designated immature (16-18weeks of age) and
the other mature (26-30 weeks of  age) and were in lay. Birds were anaesthe-
tized with urethane and a cannula  was inserted in to the brachial vein and
baseline blood samples were  obtained. Birds from each age group received a
0.5ml bolus of a  semi-purified preparation of skeletal muscle CK of known
enzyme activity.  Control birds received an equal volume of the Tris-EDTA
muscle homogenization  buffer. Serial blood samples were taken over a total
period of 6 hours and  plasma activity of CK was determined by spectropho-
tometry. Sexual maturity  and associated elevated circulating estrogen was con-
firmed by measurement of  plasma concentrations of triglyceride (TG), zinc
(Zn) and calcium (Ca). Use  of an appropriate model allowed calculation of
total volume of distribution  (Vd) of CK, the half-life of elimination (t1/2) and the
plasma clearance (CCK). Sexually mature females had reduced plasma  CK ac-
tivity and elevated plasma TG, Zn and Ca compared to immature birds.  The Vd
for CK was 75ml in immature and 88ml in mature birds. The  corresponding t1/

2 values were 233 and 252 minutes with  CCK values of 11ml/kg/hr and 10ml/kg/
hr. There were no significant  differences in these parameters between groups. It

is concluded that estrogen  induced decreases in plasma CK activity are prima-
rily a consequence of  reduced release from muscle tissue and not from alter-
ations in elimination or  clearance.

Key Words: Myopathy, Creatine kinase, Estrogen, Broiler

    S82    Thermoregulatory and metabolic heat production responses dur-
ing acute heat stress in genetically improved broiler chickens. M. A.
Mitchell*, D. A. Sandercock, M. G. MacLeod, R. R. Hunter, Roslin Institute.

It has been proposed that artificial genetic selection for improved  production
traits in modern broiler lines is associated with both pathology  and reduced
effectiveness of some homeostatic systems. The high metabolic  rate of rapidly
growing birds may reduce their resistance to high ambient  temperatures. The
present study has compared the effects of acute heat  stress upon deep body
temperature regulation, metabolic heat production and  some physiological in-
dices of thermoregulatory effort in a fast growing  broiler line (FG) and a slower
growing genetic predecessor (SG). The  metabolic heat production (MHP) re-
sponses to a 2 hour exposure to a  temperature of 32°C + 70% relative humidity
were determined in birds from the  two lines at identical body weights by indi-
rect calorimetry. Deep body  temperatures were also recorded and venous blood
samples obtained for  determination of pCO2 and pH before and after heat stress.
Exposure to high thermal load induced a profound hyperthermia in both lines,
rectal temperature increasing 2.6°C and 4.8°C in SG and FG birds. During heat
stress mean heat production increased by approximately 20% (p<0.05) in both
groups, the absolute increase being 55% greater in the FG birds. The peak
changes in MHP during heat stress were 57% (p<0.005) and 35% (p<0.01) in
the  FG and SG groups respectively. There was no evidence of a greater  ther-
moregulatory effort in the FG birds as the degree of hypocapnic alkalosis  in-
duced in the two lines was similar. It is suggested that fast growing  broiler
chickens may exhibit inappropriately elevated MHP responses during  heat stress
and that the heat loss mechanisms to dissipate the imposed heat  load are inad-
equate. It is concluded genetic selection for improved growth  in broiler chick-
ens has detrimental effects upon thermo-tolerance through  regulation of MHP
and heat loss and that this may compromise their  productivity and welfare by
limiting their capacity to respond to thermal challenge.

Key Words: Broilers, Heat production, Thermoregulation, Heat stress

    S83    Transmission of blackhead disease (Histomonas meleagridis) from
bird to bird by exposure to contaminated litter. P. Armstrong*, L. McDougald,
Department of Poultry Science, University of Georgia.

Previous studies have shown that blackhead disease (histomoniasis)  can spread
from inoculated turkey poults to uninoculated poults in  litter-floored pens and
cages without the aid of invertebrate vectors. Other  studies showed that birds
could acquire histomoniasis by cloacal drinking  after contact with liquid cul-
tures. The exact mechanism by which birds  acquire the infection under practi-
cal conditions is not known. The present  series of experiments was designed to
determine whether poults could acquire  blackhead infections from contact with
contaminated litter in the absence of  infected birds. Groups of 8 2-wk-old
poults were given the following  treatments: 1) Uninfected, unexposed; 2) All
birds inoculated; 3) 2  birds/cage inoculated with 100,000-300,000 histomonads
from culture; or 4) no  birds inoculated, but birds in these cages were switched
repeatedly with  birds in Treatment 2 so they would come in contact with con-
taminated litter.  The experiment was repeated 3 times. Typically, most of the
directly  inoculated birds contracted blackhead and died or had severe lesions
at  necropsy. Some of the inoculated birds in Treatment 3 developed severe
blackhead as a result of exposure to the directly inoculated birds in the  cage. Of
the birds exposed only to contaminated litter (Treatment 4), 4  birds in experi-

ment 1, 2 birds in experiment 2 and 2 birds in experiment 3  had lesions of
histomoniasis in the ceca or were positive for histomonads by  microscopy.
These results suggest that it is possible for turkeys to become  infected with
blackhead through contact with contaminated litter. However  most of the le-
sions seen were very mild (1 or 2) or were only positive by  microscopy. Thus,
further work will be needed to determine whether contact  with contaminated
litter is a significant factor in transmission of blackhead  within a flock.

Key Words: Histomonas, Turkey, Blackhead disease, Epidemiology, Contami-
nation

    S84    In vivo persistence of Mycoplasma gallisepticum vaccine strain 6/
85 singly and following challenge by Mycoplasma gallisepticum F-strain. J.
D. Evans*1, S. D. Collier1, G. T. Pharr2, S. L. Branton1, 1USDA-ARS South Cen-
tral Poultry Research Unit, 2College of Veterinary Medicine, Mississippi State
University.

Within the layer industry, commercially available attenuated  strains of Myco-
plasma gallisepticum (MG) are commonly used to control  MG-induced
mycoplasmosis. Strain 6/85 is a commonly utilized vaccine strain  which has
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been demonstrated to be safe due to reduced pathogenicity and  transmissibil-
ity. To further examine the protection afforded by 6/85, the  persistence of the
strain was monitored in 120 commercial layer chickens  housed in biological
isolation units (10 layer hens/unit) divided among 3  treatment groups: (1) com-
mercial layer hens vaccinated with 6/85 at 10 wks of  age (n=40); (2) commer-
cial layer hens vaccinated with 6/85 at 10 wks of age  and challenged with the F
strain of MG (FMG) at 22 wks of age (n=40); and  commercial layer hens
vaccinated with 6/85 at 10 wks of age and challenged  with FMG at 45 wks of
age (n=40). The in vivo persistence of 6/85 was  determined via culturing swabs
of the choanal cleft and subsequent  MG-specific pvpA PCR. Sampling in-
cluded preliminary random sampling  of 25% of the layer hens of each treat-
ment group at 48 wks of age and  subsequent sampling of all study participants
at 59 wks of age. Preliminary  results demonstrated 6/85 survivability in 10%,
30%, and 10% of layer hens  vaccinated with 6/85 at 10 wks singly, layer hens
vaccinated with 6/85 at 10  wks of age and FMG at 22 wks of age, and layer
hens vaccinated with 6/85 at  10 wks of age and FMG at 45 wks of age, respec-
tively.

Key Words: Poultry, Mycoplasma gallisepticum, Vaccine, Egg production,
Layers

    S85    Novel staining method to enhance gross identification of chicken
peyer’s patches. L. Vaughn*, P. Holt, R. Moore, H. Stone, USDA, ARS, South-
east Poultry Research Laboratory.

The chicken ileal peyer’s patches are classified as  secondary gut-associated
lymphoid tissue. Young birds possess multiple  peyer’s patches which tend to
regress in number as the bird ages.  However, one peyer’s patch located anterior
to the ileocecal  junction appears to be consistently present in a range of age
groups. This  single peyer’s patch may serve as an important tissue site for
monitoring the inflammatory & immunological responses of the host against
enteric pathogens. However, peyer’s patches of aging chickens are  often diffi-
cult to observe grossly & a simple technique to enhance  visualization of the
peyer’s patch is lacking. Therefore, we  designed a novel staining method that
is quick, easy & accurate for gross  identification of the chicken peyer’s patch.
Segments of lower GI tract, jejunoileal junction extending distally to  the colon,
were excised from SPF white leghorn spent hens & commercial  broilers 4-6
weeks of age. The GI segments were flushed with water or  phosphate buffered
saline(PBS) to remove ingesta & cellular debris. Then  each was stained with
Eosin-Y & Crystal Violet in sequential fashion. First,  a diluted solution of
Eosin-Y in PBS was infused into the gut segment via  20-30cc syringe with 14-
16 gauge, 1 inch needle until the GI segment was  fully distended. The stain was
allowed to permeate for 1 minute then the  Eosin-Y was gently extruded. Sec-
ond, a diluted solution of Crystal Violet in  PBS was infused into the GI seg-
ment. Upon addition of the Crystal Violet,  the lymphoid tissue area became
apparent at the GI serosal surface. 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  peyer’s patch lymphoid tissue could be delineated with the
unaided  eye & properly excised. Tissue was verified by histology. The novel
Eosin-Y + Crystal Violet staining technique promotes the rapid  identification
of & accurate recovery of peyer’s patch lymphoid  tissue in the chicken. The
method renders specific peyer’s patch  lymphoid tissue suitable for use in vari-
ous research applications.

Key Words: Peyer’s patch, Eosin-y, Crystal violet, GALT, Mucosal immunity

    S86    Enhancing DNA vaccine-induced production of avian influenza
hemagglutinin subtype-specific reference antisera. J. Pfeiffer*, D. L. Suarez,
C. W. Lee, Southeast Poultry Research Laboratory, USDA-ARS.

The most common means of producing reference influenza antisera  against
different hemagglutinin subtypes is by injecting chickens with live  or killed
whole virus preparations. It has been previoulsy demonstrated that  vaccination
using DNA vaccines administered intramuscularly can be used to  develop he-
magglutinin-specific antisera without producing antibodies to other  influenza
proteins. The purpose of the current project was to expand on  earlier research
by finding adjuvants which would enhance production of this  reference antis-
era. The pCI eukaryotic expression vector (EEV) was used to  express the he-
magglutinin gene of an H5 and ans H7 influenza virus. In the  earlier study,

pCIneo was the expression vector used. One reason for using  pCI for this ex-
periment was due to the smaller size of this plasmid, such  that almost 30%
more plasmids could be administered for the same dose of DNA  than pCIneo.
Coadministered with these plasmids was either the chicken IFN-1  gene, also
contained in the pCI vector, or CpG oligodeoxynucleotides. In  addition, differ-
ent cationic lipids were compared. Another approach involved  pCI plasmids
containing the CpG motif incorporated adjacent to the  hemagglutinin gene
sequence, in the same plasmid. Birds were vaccinated at  four weeks of age,
boostered once after four weeks, and bled at two-week  intervals, beginning two
weeks after initial vaccination. HI test was used  to measure antibody titers.
Compared to the previous study which had used  pCIneo, the group receiving
H5 of the exact same subtype in this experiment  had higher antibody titers at
both one and two months after initial  vaccination. All of the adjuvants in the
experimental groups appeared to  enhance the antibody responses in compari-
son with the previous study. After  the first vaccination, the IFN groups of both
the H5 and H7 groups showed  higher antibody titers than the other groups. It is
likely that one of the  adjuvants tested will show more potency than the others
and be a possible  candidate for use in the production of reference antisera.

Key Words: DNA vaccination, Hemagglutination inhibition, Reference antis-
era, Influenza, Adjuvant

    S87    Comparison of serological methods for the detection of antibodies
to avian influenza in chicken, quails and turkey sera.. C. M. Lamichhane*,
E. Yeh, J. Wheeler, C. George, B. Glidewell, Synbiotics Corporation.

The novel enzyme-linked immunosorbant assay (ELISA) was developed  for
the rapid and efficient large scale screening of antibodies to Avian  Influenza
Virus (AIV). This study examines the sensitivity and specificity of  the com-
mercial AIV ELISA methods as they compare with that of the standard  Agar-
gel Immuno-precipitin (AGIP), and hemagglutination inhibition (HI)  assays.
The efficacy of the above serological methods to detect the antibody  status in
chicken, quail and turkey serum is reviewed.

Key Words: ELISA, AIV, Poultry

    S88    Sequence analysis of Turkey Astroviruses isolated from healthy
and sick birds. M. Pantin-Jackwood*, E. Spackman, Southeast Poultry Re-
search Laboratory.

The objective of this study was to determine the genetic  variability of
Astroviruses in Turkeys. Intestinal and fecal samples from  turkey flocks from
North Carolina and Virginia ranging in age from 1 to 10  weeks old were exam-
ined for the presence of Turkey Astrovirus (TAstV) by real  time RT-PCR. TAstV
was found in samples collected from flocks with poult  enteritis and stunting as
well as from healthy flocks. Segments of the  polymerase and capsid genes of
TAstV were amplified by RT-PCR, cloned, and  sequenced. Sequences were
compared with the published TAstV sequence  (TAstV-2, Koci et al. 2000). The
capsid gene nucleotide sequences of the  TAstV isolates studied showed be-
tween 80% and 96% similarity with the  corresponding region of TAstV-2. The
deduced amino acid sequences showed a  two amino acid deletion in half of the
isolates. The TAstV isolates studied  formed two well-defined groups, with iso-
lates from healthy flocks clustered  in one group and isolates from flocks with
poult enteritis and stunting  divided between both groups. Sequence analysis of
the polymerase gene showed  95 to 98% similarity between the isolates studied
but had only an 85%  similarity with TAstV-2. The results indicate that there is
significant  genetic variation between TAstV isolates suggesting that more than
one  serotype of the virus could be present in the field.

Key Words: Turkey Astrovirus, Turkey, Poult enteritis, Stunting, Sequencing

    S89    A reovirus progeny challenge study comparing breeder flocks on
two different inactivated IBDV/Reo programs. K. Cookson*1, J. Giambrone2,
and J. Rodenberg1, 1Fort Dodge Animal Health, 2Auburn University.

Broiler progeny were taken from two 60 week-old sister flocks. The  only differ-
ence between flocks was in the killed IBDV/reovirus program.  Flock A/A re-
ceived 2 shots of 100% bursal tissue origin (BTO) Vaccine A,  while Flock B/A
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received one shot of BTO Vaccine B and one shot of Vaccine A.  To compare the
passive reovirus protection of the two programs, broiler  progeny were chal-
lenged under controlled conditions. Study Design:  Broilers were bled and housed
in Horsfal isolator units in groups of 20. Two  groups were challenged by in-
tratracheal (IT) gavage at 3 days of age using  malabsorption strain 2408. At 10
days of age the remaining birds were  challenged by foot pad (FP) inoculation
with either saline, 2408 or  tenosynovitis isolate S1133. All dosages were ti-
trated at 4.0 logs10 (chick  ID50). At 14 days of age, the IT challenged birds and
non-challenged controls  were weighed. At 20 days of age all birds were weighed
and FP inoculated  birds were lesion scored using the following system: none
(0), mild—half of  FP swollen (1), moderate—entire FP swollen and swelling
extends into shank  (2) and severe—swelling extends into the opposite FP (3).
Broiler  Results: Day of age serology in A/A broilers 1,216 GMT, 70% CV. B/
A  broilers 1,981 GMT, 41% CV. Body weight suppression after 2408 IT chal-
lenge  29.5% at 14 days and 23.1% at 20 days in A/A, compared to no weight
suppression in B/A. Bursal atrophy 21% of A/A broilers at 20 days compared to
10% in the B/A group. Foot pad lesions against 2408 and 1133 challenge were
significantly higher in A/A broilers (1.50 and 1.55 average scores) compared  to
B/A broilers (.85 and 1.05). Protection rates from grade 2-3 lesions were  about
twice as high in B/A broilers. Conclusion: The difference in  reovirus broiler
serology conferred by the different killed IBDV/reovirus  programs correlated
to differences in susceptibility to 3 day IT and 10 day  FP reovirus challenge. A/
A broilers had significant weight suppression and  twice the incidence of bursal
atrophy after 3 day IT challenge. They also  had significantly higher average
lesion scores after 10 day FP challenge

Comparison of broiler progeny reovirus performance of two breeder flocks

Foot Percent Foot Lesion
Intratrach. Challenge pad protection pad scores

Treatment 14d BWs 20d BWs 2408 1133 2408 1133
A/A challenge 249g* 446g* 45 35 1.50** 1.55**
A/A controls 353g 734g — — 0.00 0.00
B/A challenge 391g 649g 75 65 0.85* 1.05*
B/A controls 395g 650g — — 0.00 0.00

*Significant difference from controls **significant difference from flock b/a.

Key Words: Reovirus, Progeny, Intratracheal, Foot pad, Bursa-derived

    S90    Yeast derived sigma C protein induced immunity against reovirus.
H. Wu*1, Y. Williams1, K.-S. Gunn1, N. Singh2, R. Locy2, J. Giambrone2, 1Alabam
State University, 2Auburn University.

Avian reoviruses (ARVs) can result in disease and generate economic  losses in
the poultry industry. Vaccines against ARV may not provide full  protection and
can cause adverse reactions. The coding sequence of the sigma  C protein from
strain S1133 was expressed in Schizosaccharomyces pombe. Sigma  C protein
expression in yeast was demonstrated by Western-blotting, and the  protein was
evaluated for its ability to protect specific-pathogen free (SPF)  chickens against
challenge with the virulent S1133 strain. Serological and  challenge infection
data showed the efficacy of the recombinant vaccine  administered orally in
chickens. Yeast-expressed sigma C protein administered  at weekly intervals
induced antibody as determined by ELISA. Protection  induced by the low dose
(0.5mg purified yeast-expressed sigma C protein  /chicken) or the high dose
(1.0mg purified yeast-expressed sigma C protein  /chicken) was 64% and 91%,
respectively. The commercial vaccine (VaVac)  administered once or twice pro-
vided 82% protection. Results showed the  potential of an orally administered
recombinant vaccine prepared in yeast  against reoviruses in poultry.

Key Words: Avian reovirus, Sigma C protein, Orally immunization

    S91    Development of a high-throughput quantitative real-time RT-PCR
assay for rapid detection of exogenous avian leukosis virus. B. Mozisek*, J.
El-Attrache, Texas A&M University.

Avian leukosis viruses (ALVs) have caused significant economic  losses world-
wide in meat-type chickens by diminishing feed conversion,  inciting neoplas-

tic disease, and increasing mortality. The most recently  discovered subgroup,
ALV-J, was first isolated in the late 1980s and  continues to cause serious mor-
tality and production problems worldwide in the  commercial broiler industry.
To counter the problems associated with ALV-J,  primary breeder companies
have adopted eradication programs of infected birds  in order to produce virus
free breeding stock. The gold standard for ALV  laboratory diagnosis consists of
virus isolation in cell culture coupled with  antigen-capture (ac) ELISA to de-
tect exogenous ALV p27 capsid protein. This  approach is laborious and time
consuming, taking 7 to 9 days to complete and  has often been proven to be
inconsistent and lack sensitivity due to the  ability of the infected bird to tran-
siently and/or intermittently shed  infectious virus. In order to increase sensitiv-
ity and provide a rapid  analysis, a QRRT-PCR assay was designed and devel-
oped by this laboratory to  detect exogenous ALV subgroups, while excluding
amplification of endogenous  viral sequences within the chicken genome. The
high-throughput feasibility of  this assay was further facilitated by the use of
magnetic bead technology to  isolate viral and proviral nucleic acids from indi-
vidual samples in a 96-well  plate format. The sensitivity of the resulting one-
tube hydrolysis probe  based reaction developed in this study was calculated to
amplify  approximately 20 copies of in vitro transcribed RNA. Validation stud-
ies were  conducted with plasma samples and results of these studies show high
correlation between virus isolation and QRRT-PCR. This method allows for a
rapid endpoint assay by the real-time quantification of ALV RNA copy num-
bers,  is extremely sensitive, specific, and easy to perform in a high throughput
manner. This contemporary method of ALV detection has the potential to be
instrumental in the eradication of ALV from primary breeding stock.

Key Words: ALV, High-throughput, Quantitative, RRT-PCR, Magnetic-beads

    S92    Gizzard and proventricular lesions in broiler chicks at hatch. J.
Giambrone*1, T. Dormitorio1, L. Li2, F. Hoerr2, D. Poole3, 1Auburn University,
2C. S. Roberts Veterinary Diagnostic Laboratory, 3Degussa Corporation.

Broiler chickens in the southeastern United States and Mexico have  focal to
confluent hemorrhages and erosions in the mucosal lining (koilin) of  the giz-
zard. The condition affects many flocks in a production complex, and  involves
chicks from multiple breeder flocks of various ages. Lesions occur  in the hatchery
before placement. In the broiler house, stunted birds have  fecal-soiled feathers
around the cloaca. At necropsy, affected chicks have  focal to confluent or lin-
ear erosions and roughening of the gizzard lining,  frequently with brown or red
discoloration indicative of hemorrhage. The  proventriculus may have yellow
coagulum adhered to gland openings. From two broiler complexes, we exam-
ined chicks in the hatchery from 15  broiler breeder flocks, ages 28 to 63 weeks
of age. Gizzards with gross  lesions were divided, with proventriculus attached,
for viral studies and  portions were fixed in neutral buffered formalin for histo-
pathology. Tissues  were similarly collected from three-day-old broilers with
gizzard lesions in  four flocks. At necropsy, gross lesions in the gizzard were as
described  above.
Histologic examination showed multifocal to confluent hemorrhage in the  koilin.
Affected regions of koilin had incomplete fusion and were  discontinuous. Many
sloughed epithelial cells were also present. In some,  the hemorrhage was repre-
sented by nuclei of degenerated erythrocytes  occurring in a laminar pattern
with normal koilin forming between the  hemorrhage and the mucosa. In others,
acute hemorrhage occurred at the  interface of the mucosa and the fused koilin
layer. Some sections of pancreas  had infiltrates of heterophils in periductal
interstitial tissue; duodenum  and proventriculus had no conclusive findings. In
three-day-old broilers,  the hemorrhages were less obvious, however, acute, lo-
cally extensive  hemorrhage and koilin disruption occurred in some.  The cause
of this condition is not known, however, both noninfectious and  infectious
etiologies are under investigation.

Key Words: Gizzard, Proventriculus, Lesions, Broilers, Hatch

    S93    Experimental reproduction of transmissible proventriculitis in
broilers. T. Dormitorio*1, J. Giambrone1, F. Hoerr2, 1Auburn University, 2C.S.
Roberts Veterinary Diagnostic Laboratory.

Within the past 15 years, transmissible proventriculitis (TP) have  occurred
frequently in broiler flocks in the southeastern United States.  Broilers suffering
from this disease have increased feed conversion and poor  growth rate. At
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necropsy, the proventriculi are enlarged with thickened  walls. Microscopically,
the glands are dilated, with necrosis of secretory  cells, hyperplasia of ductular
epithelium and mucosal and glandular  inflammation caused by lymphocytic
infiltration. The mucosa has cystic  lesions and expansion of the lamina pro-
pria. These microscopic inflammatory  lesions are distinct from lesions caused
by noninfectious causes of enlarged  proventriculi.
Currently, the cause of this condition is not known. Studies have implicated
viruses such as reovirus, adenovirus, infectious bronchitis virus and  infectious
bursa disease virus (IBDV).
A proventricular homogenate (2054) that originated from clinically ill  broiler
from northern Alabama caused both gross and microscopic lesions  typical of
TP at 14 days post infection (PI) of one-day-old SPF broilers.  Proventriculi of
2054-infected chickens were significantly enlarged and the  lesions were con-

sistent with those seen in commercial chickens diagnosed with  TP at the Ala-
bama State Diagnostic Laboratory. Infected chickens did not  seroconvert to
IBDV. Moreover, on the 14th day PI, IBDV RNA was not detected  and bursa
did not atrophy; their size and weight were the same as controls.  Microscopic
examination of the bursae showed neither lymphocytic depletion  nor inflam-
matory reaction typical of IBD.
The TP agent was present in the 2054 homogenate and it may not be IBDV, as
evidence of IBDV was not apparent when TP was fully reproduced. This  agent(s)
that caused TP will be isolated, purified and identified, then  re-inoculated back
into chickens with the main goal of fulfilling Koch’s  postulates to ascertain
etiology of TP.

Key Words: Proventriculus, Lesions, Broilers, IBDV, Etiology

    S94    Metabolizable energy of feed grade and pet food grade poultry by-
product meals. N. Dale*1, W. Dozier2, 1University of Georgia, 2USDA-ARS.

The by-products of poultry processing are popular ingredients  in both poultry
feed and animal protein blends. During the past decade,  poultry by-product
meal (PBM) has become available in two basic forms,  popularly referred to as
feed grade and pet food grade poultry by-product  meal. The pet food grade
variety is assumed to have been produced using  higher quality inputs. Previous
reports from this laboratory documented the  proximate composition, amino
acids, and fat stability of these products. The  current study was conducted to
determine the metabolizable energy of these  ingredients.
Eight PBM samples, four feed grade and four pet food grade, were  submitted
by commercial feed mills located in the Delmarva region and also  the south-
eastern U.S. during the spring of 2004. Samples were evaluated for  proximate
composition and TMEn. No significant differences were noted in the  TMEn of
the pet food grade vs. feed grade PBM (3351 and 3249 kcal/kg,  respectively,
95% DM). However, the standard deviation for the feed grade  samples (333
kcal/kg) was approximately 10X greater than that of the pet food  grade (36
kcal/kg). In this set of samples, protein was significantly higher  in the pet food
grade, while ash was numerically higher in the feed grade  samples (P<.12).
Previously published prediction equations for the metabolizable  energy of PBM
tended to underestimate the caloric value of currently produced  feed grade and
pet food grade PBM. However, the higher values obtained in  this study are
reasonable based on the energies and digestibilities of  respective protein and
fat components.

Key Words: Poultry by-product meal, feed grade, pet food grade, metaboliz-
able energy

    S95    Optimizing dietary energy for profit and performance of two
strains of  White Leghorns. M. Bryant*, G. Wu, D. Roland, Auburn Univer-
sity.

Egg producers use a wide range of dietary energy levels for  commercial leg-
horns. This study was designed to compare the effect of four  diets with increas-
ing energy levels on two strains (Bovans White and DeKalb  White) of commer-
cial layers and to compare their responses. Hens (768) from  each strain were
housed three per cage in an environmentally controlled cage  house. The study
was conducted as a randomized block design to control for  cage level effects.
Each experimental unit consisted of four adjacent cages  (12 hens) with 16
replicates per treatment. Hens were fed one of four diets  with increasing amounts
of added fat (0, 1.68, 3.36 and 5.05 %) to yield  2719, 2798, 2877 and 2959
kcal/kg of energy. Diets were fed for 16 weeks  (21-36 weeks of age). Both
strains at all energy levels peaked in egg  production between 95% - 97%.
Bovans Whites had higher average (wk21-36) egg  production (85.8% vs 80.2%)
and higher average feed consumption (106 g/h/d vs  103 g/h/d) than DeKalb
Whites (p < .05). The Bovans Whites had lower  average egg weights (60.8 g vs

61.6 g) and lower average egg specific gravity  (1.089 vs 1.091) than DeKalb
Whites (p < .05). There were no  interactions between strain and diet. Increas-
ing dietary energy levels by  adding fat had a linear effect on both egg weights
increasing from 60.9,  61.0, 61.5 to 61.4 grams and feed consumption decreas-
ing intake from 108,  105, 103 to 101 g/h/d. Egg specific gravity was also
decreased with  increasing energy levels from 1.090 to 1.089 (p < .05). Dietary
energy level had no effect on egg production, body weight and hen mortality.
Hens adjusted their feed intake to compensate for the differences in dietary
energy resulting in the same 5.8 kcal/g egg for all diets. An economic  analysis
of the data indicated that the profitability of using fat is  dependent on the price
of fat, grain, protein and the price spread of eggs  due to size.

Key Words: Energy, Hens, Fat

    S96    Growth responses and meat yield of broilers provided three and
four feed programs formulated to moderate and high nutrient density dur-
ing a 56-day production period. W. Dozier, III*1, R. Gordon2, M. Kidd3, S.
Branton1, 1USDA, ARS, South Central Poultry Research Laboratory, 2Gold Kist,
Inc., 3Department of Poultry Science, Mississippi State University.

Broiler chickens marketed to heavy weights are typically provided  either a
three- or four-phase feeding program. High nutrient density diets  improve live
performance and meat yield, but economical advantages are  dependent upon
live cost and net return based on meat yield. This study  examined live perfor-
mance and meat yield responses of broilers provided  three- or four-phase feed-
ing programs formulated to a high (H) or moderate  (M) nutrient density during
a 56-d production period (4 treatments and 8  replications/treatment). The peri-
ods consisted of 1 to 17, 18 to 35, and 36  to 56 d, or 1 to 17, 18 to 35, 36 to 46,
and 47 to 56 d. Sixteen-hundred and  sixty-four Ross x Ross 508 chicks (26
males and 26 females per pen; 0.08  m2/bird) were randomly distributed to 32
floor pens. Birds were  provided H and M up to 35 d and from 36 to 56 d.
However, half of the birds  in this period (36 to 56 d) received H and M diets
from 36 to 46 d and 47 to  56 d. In the three-phase feeding program, amino acid
nutrient regimes for the  36 to 56-d period represented average amino acid
levels of the four-phase  feeding program from the 36 to 46-d and 47 and 56-d
periods. Providing a  three vs. four-phase feeding program did not influence
broiler growth  performance or breast fillet yield. From 1 to 35 d, BW gain and
feed  conversion were better (P = 0.001) in birds fed H vs M diets. In the  three-
phase program, birds receiving H diets had higher cumulative BW  (P=0.05)
and BW gain (P=0.05), fillet weight (P=0.06), and tender weight  (P=0.04) over
birds fed M diets. Although providing a four-phase feeding  program is advan-
tageous based on diet cost, increasing nutrient density with  a three-phase pro-
gram provided benefits with performance and meat recovery.  However, ben-
efits of providing a three-phase program based on live  performance and breast
meat yield in comparison to the four-phase feeding  were not realized in this
experiment.

Key Words: Broiler, Amino acid, Phase-feeding
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necropsy, the proventriculi are enlarged with thickened  walls. Microscopically,
the glands are dilated, with necrosis of secretory  cells, hyperplasia of ductular
epithelium and mucosal and glandular  inflammation caused by lymphocytic
infiltration. The mucosa has cystic  lesions and expansion of the lamina pro-
pria. These microscopic inflammatory  lesions are distinct from lesions caused
by noninfectious causes of enlarged  proventriculi.
Currently, the cause of this condition is not known. Studies have implicated
viruses such as reovirus, adenovirus, infectious bronchitis virus and  infectious
bursa disease virus (IBDV).
A proventricular homogenate (2054) that originated from clinically ill  broiler
from northern Alabama caused both gross and microscopic lesions  typical of
TP at 14 days post infection (PI) of one-day-old SPF broilers.  Proventriculi of
2054-infected chickens were significantly enlarged and the  lesions were con-

sistent with those seen in commercial chickens diagnosed with  TP at the Ala-
bama State Diagnostic Laboratory. Infected chickens did not  seroconvert to
IBDV. Moreover, on the 14th day PI, IBDV RNA was not detected  and bursa
did not atrophy; their size and weight were the same as controls.  Microscopic
examination of the bursae showed neither lymphocytic depletion  nor inflam-
matory reaction typical of IBD.
The TP agent was present in the 2054 homogenate and it may not be IBDV, as
evidence of IBDV was not apparent when TP was fully reproduced. This  agent(s)
that caused TP will be isolated, purified and identified, then  re-inoculated back
into chickens with the main goal of fulfilling Koch’s  postulates to ascertain
etiology of TP.

Key Words: Proventriculus, Lesions, Broilers, IBDV, Etiology

    S94    Metabolizable energy of feed grade and pet food grade poultry by-
product meals. N. Dale*1, W. Dozier2, 1University of Georgia, 2USDA-ARS.

The by-products of poultry processing are popular ingredients  in both poultry
feed and animal protein blends. During the past decade,  poultry by-product
meal (PBM) has become available in two basic forms,  popularly referred to as
feed grade and pet food grade poultry by-product  meal. The pet food grade
variety is assumed to have been produced using  higher quality inputs. Previous
reports from this laboratory documented the  proximate composition, amino
acids, and fat stability of these products. The  current study was conducted to
determine the metabolizable energy of these  ingredients.
Eight PBM samples, four feed grade and four pet food grade, were  submitted
by commercial feed mills located in the Delmarva region and also  the south-
eastern U.S. during the spring of 2004. Samples were evaluated for  proximate
composition and TMEn. No significant differences were noted in the  TMEn of
the pet food grade vs. feed grade PBM (3351 and 3249 kcal/kg,  respectively,
95% DM). However, the standard deviation for the feed grade  samples (333
kcal/kg) was approximately 10X greater than that of the pet food  grade (36
kcal/kg). In this set of samples, protein was significantly higher  in the pet food
grade, while ash was numerically higher in the feed grade  samples (P<.12).
Previously published prediction equations for the metabolizable  energy of PBM
tended to underestimate the caloric value of currently produced  feed grade and
pet food grade PBM. However, the higher values obtained in  this study are
reasonable based on the energies and digestibilities of  respective protein and
fat components.

Key Words: Poultry by-product meal, feed grade, pet food grade, metaboliz-
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    S95    Optimizing dietary energy for profit and performance of two
strains of  White Leghorns. M. Bryant*, G. Wu, D. Roland, Auburn Univer-
sity.

Egg producers use a wide range of dietary energy levels for  commercial leg-
horns. This study was designed to compare the effect of four  diets with increas-
ing energy levels on two strains (Bovans White and DeKalb  White) of commer-
cial layers and to compare their responses. Hens (768) from  each strain were
housed three per cage in an environmentally controlled cage  house. The study
was conducted as a randomized block design to control for  cage level effects.
Each experimental unit consisted of four adjacent cages  (12 hens) with 16
replicates per treatment. Hens were fed one of four diets  with increasing amounts
of added fat (0, 1.68, 3.36 and 5.05 %) to yield  2719, 2798, 2877 and 2959
kcal/kg of energy. Diets were fed for 16 weeks  (21-36 weeks of age). Both
strains at all energy levels peaked in egg  production between 95% - 97%.
Bovans Whites had higher average (wk21-36) egg  production (85.8% vs 80.2%)
and higher average feed consumption (106 g/h/d vs  103 g/h/d) than DeKalb
Whites (p < .05). The Bovans Whites had lower  average egg weights (60.8 g vs

61.6 g) and lower average egg specific gravity  (1.089 vs 1.091) than DeKalb
Whites (p < .05). There were no  interactions between strain and diet. Increas-
ing dietary energy levels by  adding fat had a linear effect on both egg weights
increasing from 60.9,  61.0, 61.5 to 61.4 grams and feed consumption decreas-
ing intake from 108,  105, 103 to 101 g/h/d. Egg specific gravity was also
decreased with  increasing energy levels from 1.090 to 1.089 (p < .05). Dietary
energy level had no effect on egg production, body weight and hen mortality.
Hens adjusted their feed intake to compensate for the differences in dietary
energy resulting in the same 5.8 kcal/g egg for all diets. An economic  analysis
of the data indicated that the profitability of using fat is  dependent on the price
of fat, grain, protein and the price spread of eggs  due to size.
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    S96    Growth responses and meat yield of broilers provided three and
four feed programs formulated to moderate and high nutrient density dur-
ing a 56-day production period. W. Dozier, III*1, R. Gordon2, M. Kidd3, S.
Branton1, 1USDA, ARS, South Central Poultry Research Laboratory, 2Gold Kist,
Inc., 3Department of Poultry Science, Mississippi State University.

Broiler chickens marketed to heavy weights are typically provided  either a
three- or four-phase feeding program. High nutrient density diets  improve live
performance and meat yield, but economical advantages are  dependent upon
live cost and net return based on meat yield. This study  examined live perfor-
mance and meat yield responses of broilers provided  three- or four-phase feed-
ing programs formulated to a high (H) or moderate  (M) nutrient density during
a 56-d production period (4 treatments and 8  replications/treatment). The peri-
ods consisted of 1 to 17, 18 to 35, and 36  to 56 d, or 1 to 17, 18 to 35, 36 to 46,
and 47 to 56 d. Sixteen-hundred and  sixty-four Ross x Ross 508 chicks (26
males and 26 females per pen; 0.08  m2/bird) were randomly distributed to 32
floor pens. Birds were  provided H and M up to 35 d and from 36 to 56 d.
However, half of the birds  in this period (36 to 56 d) received H and M diets
from 36 to 46 d and 47 to  56 d. In the three-phase feeding program, amino acid
nutrient regimes for the  36 to 56-d period represented average amino acid
levels of the four-phase  feeding program from the 36 to 46-d and 47 and 56-d
periods. Providing a  three vs. four-phase feeding program did not influence
broiler growth  performance or breast fillet yield. From 1 to 35 d, BW gain and
feed  conversion were better (P = 0.001) in birds fed H vs M diets. In the  three-
phase program, birds receiving H diets had higher cumulative BW  (P=0.05)
and BW gain (P=0.05), fillet weight (P=0.06), and tender weight  (P=0.04) over
birds fed M diets. Although providing a four-phase feeding  program is advan-
tageous based on diet cost, increasing nutrient density with  a three-phase pro-
gram provided benefits with performance and meat recovery.  However, ben-
efits of providing a three-phase program based on live  performance and breast
meat yield in comparison to the four-phase feeding  were not realized in this
experiment.

Key Words: Broiler, Amino acid, Phase-feeding

Tuesday, January 25
Nutrition

Room: B313

Poult. Sci. 84 (Suppl. 1)



115ABSTRACTS OF PAPERS

    S97    Evaluation of essential oils and organic acids in diets for broiler
chickens. K. Y. Zhang*, F. Yan, C. A. Keen, P. W. Waldroup, University of
Arkansas.

Antibiotic growth promoters (AGP) have been banned from poultry  diets in the
EU and pressure from consumer groups and major poultry buyers  has threat-
ened their removal from diets in the U.S. Herbs, spices, and  various plant
extracts have received increasing attention as possible AGP  replacements. Es-
sential oils (EO) are volatile oils extracted from plant  materials by steam or
water that are reported to have desirable attributes  including appetite stimula-
tion, antibacterial effects, or antioxidant  properties. This study was conducted
to evaluate two commercial products, a  mixture of EO and a mixture of EO and
organic acids (EO+OA). A corn-soybean  meal diet void of animal protein served
as the test vehicle. One group of  birds received no antibiotics or test products.
A second group received 50  g/ton of BMD from 0 to 35 d and 15 g/ton of
virginiamycin from 35 to 42 d. A  third group received the diet fortified with the
mixture of EO+OA at  manufacturers recommended level (0.5 kg/ton). Three
additional groups  received the diet fortified with the EO at 100 g/ton continu-
ously or diets in  which the starter diet received 100 or 150 g/ton with reduc-
tions at later  ages. Male and female chicks (37 of each gender, 0.70 ft2 per
bird) were  placed in each of 48 pens with new softwood shavings. Eight pens
were  assigned each of the dietary treatments. Birds were weighed and feed
consumption recorded at 14, 35, and 42 d. Litter samples were taken at the
same intervals to determine litter moisture. Samples of birds were processed
for parts yield.
Body weight, feed intake, and feed utilization of birds were not  significantly
improved over the negative control by any of the dietary  treatments, including
the antibiotic program. Mortality was similar among  treatments. No significant
differences in dressing percentage or breast  yield (total weight or percentage of
carcass weight) were observed among  treatments. Litter moisture at 42 d was
not different among treatments.  Results indicate no beneficial effects from
adding the EO or EO+OA; however  in this study no response was seen to AGP
suggesting that stress situations  were not observed.

Key Words: Essential oils, Organic acids, Antibiotics, Broilers

    S98    Evaluation of essential oils and organic acids in diets for broiler
chickens. 2. Dose response studies. K. Y. Zhang*, F. Yan, C. A. Keen, P. W.
Waldroup, University of Arkansas.

Antibiotic growth promoters (AGP) have been banned from poultry diets in the
EU and pressure from consumer groups and major poultry buyers  has threat-
ened their removal from diets in the U.S. Searches for alternative  products are
taking place. Essential oils (EO) are volatile oils extracted  from plant materials
by steam or water that are reported to have desirable  attributes including appe-
tite stimulation, antibacterial effects, or  antioxidant properties. In a previous
study we evaluated two commercial  products, a mixture of EO and a mixture of
EO and organic acids (EO+OA). Both  were evaluated at manufacturers recom-
mended levels. Neither of the two  products resulted in a significant improve-
ment in performance in litter floor  pens; however the birds also did not respond
to an antibiotic. This trial  was conducted to evaluate higher levels of dosage of
the two essential oil  products. A corn-soybean meal diet void of animal protein
served as the test  vehicle. One group of birds received no antibiotics or test
products and  served as the negative control. A second group received the EO+OA
at  manufacturers recommended level (0.5 kg/ton) and a third group at twice the
recommended level (1.0 kg/ton). Three additional groups of birds received  the
EO at manufacturers recommended level (100 g/ton) or at two or three  times
recommended levels. Five male broilers were placed in each of 48  battery pens
with eight pens assigned each of the dietary treatments. Birds  were weighed
and feed consumption recorded at 14 and 35 d. Contrast  comparisons were
made against performance of chicks fed the negative control  diet.
No significant differences in body weight were observed among the various
treatment groups. However, chicks fed the higher levels of EO or EO+OA  con-
sumed significantly less feed (P<0.05) than those fed the negative control  and
had better feed utilization (P<0.10) than those fed the negative control  diet.
These data suggest that EO or EO+OA might be beneficial in broiler  diets but
response may be strongly dose dependent.

Key Words: Essential oils, Organic acids, Antibiotics, Broilers

    S99    The nutritional value of dehulled-degermed corn for broiler chick-
ens and its impact on nutrient excretion. T. Applegate*, Purdue University.

Two experiments were conducted to determine the nutritional value  and im-
pact of dehulled-degermed corn (DDC) in diets of broiler chickens. In  the first
experiment, four experimental diets were fed from 14 to 21 d of age  with in-
creasing quantities of DDC replacing corn as the sole source of energy  and
protein (93.4% of diet). The AMEn was determined to be 3267 and 3364  kcal/
kg for the corn grain and DDC, respectively. Apparent ileal amino acid  digest-
ibility was determined with birds at 21 d of age. Digestibility of  threonine,
lysine, arginine, and tryptothan was significantly less in birds  fed the DDC
versus a corn diet (P < 0.05). In the subsequent experiment,  birds were fed diets
from hatch to 42 d of age with either corn or DDC as the  primary grain source.
By 42 d of age, BW and feed consumption between birds  fed the corn or DDC
diet were similar (P > 0.05). However, birds fed the DDC  diet excreted 78.1 g
less DM and 1.54 g less phosphorus (P) by 42 d of age (P  < 0.05). In conclu-
sion, replacing corn with DDC resulted in similar  performance of broilers to 42
d of age with reduced excretion of DM and P.

Key Words: Broiler, Corn, Dry matter, Manure, Phosphorus

    S100    Comparisons between alimet® and DL-methionine (DLM) at non
equimolar levels are misleading and inconclusive. R. Gonzalez-Esquerra*1,
C. Lopez-Coello2, E. Avila-Gonzalez2, J. M. Arce3, M. Vazquez-Anon1, C. D.
Knight1, 1Novus International Inc, 2National University of Mexico, 3University
of Morelia.

Objectives were to illustrate the flaws of comparing the methionine  (Met) effi-
cacy of Alimet® feed supplement (88% Met activity; Novus  International, Inc.)
vs. DLM (99% Met activity) at unpaired-equimolar levels,  and to assess the
effect of feeding these products at commercial levels of  addition. A factorial
3x2 plus a control experiment was conducted in a floor  pen facility located in
Morelia, Mexico with 4 reps of 50 Ross308 birds per  treatment. Alimet or
DLM were added at three equimolar levels to sorghum/soy  starter, grower and
finisher basal diets (at 14, 35 and 49d of age,  respectively) deficient in TSAA.
The highest level of addition met TSAA  requirements assumed at 0.931, 0.894,
and 0.789% for starter, grower, and  finisher diets, respectively. The levels of
supplementation were added in  such a way that the lowest level of DLM (DLM
65) corresponded to 65% of the  highest level of Alimet (Alimet 100) on a
product to product basis. A  response over the basal treatment was found in all
performance parameters  tested (P <0.001). As levels of supplementation were
near TSAA requirements,  no differences in growth parameters among the lev-
els of supplementation for  any Met source were found. Consequently, no dif-
ferences between Alimet 100  and DLM 65 were observed nor between Alimet
100 and its equimolar DLM  counterpart. Therefore, concluding that the effi-
cacy of Alimet is 65% based  on the mere comparison between Alimet 100 and
DLM 65 is invalid. Given the  fact that birds respond to Met addition in a
quadratic manner, non-equimolar  comparisons are misleading. Comparing
Alimet and DLM at equimolar levels  eliminates the confounding factor intro-
duced when feeding these products at  different levels of the dose response
curve. Based on equimolar comparisons,  birds fed Alimet exhibited optimum
breast yield and significantly better  carcass yield (P<0.05) than those fed DLM
at around requirements. This is in  agreement with previous observations sug-
gesting that Alimet and DLM have a  different dose response characterized by
better performance in birds fed  Alimet, rather than DLM, added at around
TSAA requirement levels.

Key Words: Broilers, Methionine, Alimet

    S101    Broiler responses to amino acid density in a digestible ideal pat-
tern during various feed phases throughout life. M. T. Kidd*1, A. Corzo1, W.
A. Dozier, III2, E. R. Miller3, D. Hoehler4, 1Mississippi State University, 2USDA,
3Aviagen North America, 4Degussa Corporation.

Dietary amino acid patterns dictate white meat yield in broilers.  As genetic
advances in tissue accretion and growth rate of high-yield  broilers are realized,
it is important to know the level and time period of  amino acid optimization to
coincide with feed intake patterns. Growth and  carcass responses were evalu-
ated in Ross x Ross 708 broilers. Male and female  broilers (2,592, placed sex
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separate) were randomized across 144 floor pens  containing 18 birds per pen.
Dietary treatments consisted of moderate (M)  amino acid density representing
commercial US conditions and high (H) amino  acid density based on an ideal
pattern. Diets were fed to broilers from 1 to  5, 6 to 14, 15 to 35, 36 to 44, and
45 to 55 d. Diets were steam pelleted and  based on corn, soybean meal, and
poultry meal. Combinations of M and H diets  across the five feeding phases
resulted in the following treatments: (1,  HHHHH; 2, HHHHM; 3, HHHMM; 4,
HHMMM; 5, HMMMM; 6, MMMMM) resulting in a 2  (sex) x 6 (diet) facto-
rial design with 12 replications per treatment. Live  performance responses were
measured by period. At 35 and 55 d, 4 birds per  pen were randomly selected for
processing. Interactions (P < 0.05) occurred  for 1 to 5 d BW and feed conver-
sion (FC) indicating that female BW, but not  male BW, responded positively to
H diets whereas male FC, but not female FC,  was improved with H diets. At 55
d, male broilers were heavier (P < 0.05) and  had lower FC (P < 0.05; 5 points)
than female broilers. Optimal BW and FC (P  < 0.05) occurred by feeding H
diets to d 35 and d 55, respectively. Carcass  and breast meat yields followed
the same pattern (P < 0.05) as BW indicating  the importance of H amino acid
density to d 35. Based on performance criteria  in the various feeding phases,
different scenarios were calculated in order  to maximize economics of broiler
production.

Key Words: Amino acid, Broiler, Phase feeding, Economics

    S102    Six trials demonstrate economic benefits of increasing amino
acid fortification in broiler diets under a wide variety of conditions. R.
Gonzalez-Esquerra*, M. Vazquez-Anon, C. D. Knight, Novus Interantional,
Inc..

Six floor pen trials assessed the economic impact of increasing  dietary AA
density in broilers. Studies included multi-purpose (MP; Cobb500,  Ross308
and Arbor Acres), high-yield breeds (HY; Cobb700, Ross508, Ross708  and
Hubbard HiY) and MPxHY crosses. Factorial designs with 6-8 reps of 15-48
birds each were used to test the effects of diet, breed and/or sex. Diets  were
considered either standard (SD) or high AA density (HD) by the time  studies
were conducted. HD had in average 12, 10, 9 and 8% higher Lys than SD  diets
(St, Gr, Fi and Wt periods, respectively). Performance and carcass  quality were
collected at the end of the Fi and Wt periods (42 and 56d,  respectively). Using
the ingredient composition for all diets in each trial  and the corresponding
performance and carcass quality, calculations were made  to estimate return
over investment (ROI) when feeding HD rather than SD  diets. Annual average
corn and SBM prices reported by Feedstuffs from Sep 03  to Sep 04, and prices
of live birds and breast meat reported by Feedstuffs on  Sep 04, were referred to
as Average scenario. Changes in ROI under scenarios  of high or low corn and
SBM prices (±15% Average), and high and low  live bird and breast meat prices
(±25% Average) were estimated.  Increasing AA density in average improved
BW, FCR and breast yield of about  3.9, 2.3 and 3.2 %, respectively by 42d of
age while improvements of 2.0, 1.2  and 2.2%, respectively were found by 56d
of age. The benefits of HD in those  measurements were more noticeable on
males rather than females. The ROI after  feeding HD diets increased from USD
34K to USD 112K per million birds under  the Average scenario depending on
age and gender. Greater ROI was observed  with low ingredient costs and high
prices for live chickens and breast meat  as expected however increasing AA
density improved ROI under all scenarios  tested. In general, greater ROI was
observed in males rather than females,  and for 42 rather than 56d old birds. It is
concluded that increasing dietary  AA density beyond SD diets results in better
performance, carcass quality and  ROI under a wide variety of scenarios.

Key Words: Broilers, Amino acid density, Breeds

    S103    Interactions between ideal protein level and feed form in broiler
production. D. Hoehler*1, A. Lemme1, P. J. A. Wijtten2, J. van Wichen2, 1Degussa
Corporation, 2Provimi B. V..

The use of ideal protein (IP) diets for broilers have demonstrated  marked im-
provements in performance as the level of amino acids in the diet  increase.
Apart from improved nutrient utilization, increased weight gain is  often driven
by enhanced feed intake. One important factor influencing feed  intake is feed
form. Therefore, an experiment with growing broilers was  conducted where
increasing levels of IP (90, 100, 110, 120%; corresponding to  crude protein

levels of 19.5 to 24.6%, and total lysine levels of 1.07 to  1.41%) were fed as
coarse mash, pellets with poor quality (high level of  fines, low durability) and
pellets with good quality (minimal fines, high  durability) in order to examine
potential interactions. A total of 1440 male  14 d old Ross 308 broilers with an
average live weight of 516 g were equally  allocated to 72 cages with 20 birds
each. Twelve dietary treatments in a 3  (feed form) x 4 (IP levels) factorial
design were used, each treatment was  replicated six times. Diets consisted
mainly of wheat, corn, and soybean  meal. The calculated energy density was
13.5 MJ ME/kg. Weight gain  performance from 14 to 35 d ranged from 1761 g
(poor pellet, 90% IP) to 1978  g (good pellet, 110% IP). For the pelleted diets, a
clear improvement with  increasing IP-levels could be observed confirming pre-
vious experiments.  Weight gain of the broilers fed the coarse mash was unaf-
fected by IP level.  At lower IP levels there was no advantage for the broilers fed
the poor  quality pellet compared with those fed mash. Weight gain of the broil-
ers fed  the good quality pellet was 108, 127, 132, and 82 g higher than those
receiving poor quality pellets. Feed intake decreased with increasing  IP-levels
especially for the broilers fed mash. Feed conversion linearly  improved as IP
levels increased, and it was lowest in birds fed the coarse  mash feed. Based on
the performance data, different scenarios were calculated  revealing that both
feed form and IP levels significantly affect economics of  broiler production.

Key Words: Broiler, Ideal Protein, Feed form, Economics

    S104    Relative efficacy of Alimet® vs. DL-methionine (DLM) in broilers
fed chinese commercial-type diets supplemented with cottonseed or rape-
seed meal. R. Gonzalez-Esquerra*1, Y. L. Liu2, G. L. Song3, Y. Q. Huo2, 1Novus
International, Inc., 2Wuhan Polytechnic University, 3Novus International
(Shanghai) Trading Co., Ltd..

Two trials estimated the Met efficacy of Alimet® feed  supplement (88% Met
activity, Novus International, Inc.) vs. DLM (99% Met  activity) in broilers fed
Chinese commercial-type diets containing cottonseed  or rapeseed meal (trial 1
and 2, respectively). 2x3x2 factorial-plus a  control designs were used. The
effect of Met source, level of addition and  sex was tested. Basal diets were
deficient in TSAA. Equimolar levels of  addition were 0.08, 0.16 and 0.24% for
the starter (10-21d), and 0.07, 0.14  and 0.21% for the grower and finisher
periods (22-42, and 43-49d,  respectively). Five pens of 10d old sexed Arbor
Acres birds were randomly  assigned to each treatment. Six or seven chicks per
pen were used for trials  1 and 2, respectively. Bioefficacy was determined by
imposing linear,  quadratic or exponential regressions to the BWG over the
control of each Met  source. Met intake over the control was used as indepen-
dent variable. The  Schwarz Bayesian Information Criteria (BIC) was used as
an unbiased index of  goodness of fit to select the appropriate regression model.
Performance and  carcass quality improved after Met addition in both trials
(P<0.05). Sex did  not interact with other main effects (P>0.1) therefore males
and females were  blocked and analyzed together. No differences between Alimet
and DLM were  observed for any parameter measured at any time (P>0.05);
however, in trial 1  BWG and intake were numerically higher for birds fed
Alimet near requirements  while in trial 2 values were very close. From linear
regression, the efficacy  of Alimet vs. DLM was 120 ±52% and 100 ±37% on a
molar  basis for trials 1 and 2, respectively. It is concluded that the molar  effi-
cacy of Alimet vs. DLM as a Met source is 100%. Interestingly, the  reflectance
values for breast and thigh meat were significantly lower  (P<0.01) for birds fed
Alimet rather than DLM in both trials. Low reflectance  is associated with more
acceptable meat color (less pale) and therefore  higher carcass quality.
 ®Alimet is a trademark of Novus International, Inc. and is registered  in the
United States and other countries.

Key Words: Broilers, Methionine, Alimet

    S105    Optimum dietary threonine to lysine ratio based on economic
criteria in growing broiler chicks. D. Hoehler*1, A. Lemme1, J. R. Blackman2,
1Degussa Corporation, 2Shur-Gain Agresearch.

Threonine (Thr) is the third limiting amino acid in most common  broiler diets.
A trial was conducted to examine the responses of male Ross  308 broilers to
dietary Thr to derive optimum dietary Thr to Lys ratios based  on economic
considerations. Male day-old broilers were fed a commercial  starter diet from d
1 to 20. From d 21 to 42, broilers were fed 5 different  experimental diets con-
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taining 0.49 to 0.69% Thr in a randomized complete  block design using 10
pens with 10 birds each per treatment. New wood  shavings were used as bed-
ding. Lighting program, temperature, and other  management practices were
typical of commercial broiler chicken producers in  the local geographic area.
Data were analyzed by ANOVA and p<0.05 (Scheffe)  was considered statisti-
cally significant. Exponential regression analysis was  performed to describe
the dose-response relationship between performance  criteria and increasing
dietary Thr. Exponential regression equations were  combined with economic
parameters such as feed cost, L-Thr price and revenues  per kg live weight in
order to determine the dietary Thr level which  minimized feed cost per kg
weight gain or maximized earnings above feed cost.  Increasing Thr levels from
0.49 to 0.69% resulted in improved weight gain,  feed conversion, and breast
meat yield. Responses followed non-linear trends  for weight gain, feed conver-
sion and breast meat yield with r2 values of 0.96  to 0.98. Feed cost per kg
weight gain and earnings above feed cost (gross  margin) were calculated based
on two scenarios, where costs of basal feed  ranged from 130 to 160 US Dollars
per ton, and L-Thr costs ranged from 2.50  to 3.50 US Dollars per kg. Revenues
of 1.30 US Dollars per kg weight gain  were assumed in both cases. Consider-
ing economics, optimum dietary Thr to Lys  ratios were 65% for minimizing
feed cost per kg gain and >69% for maximizing  earnings above feed costs.
These threonine levels were relatively constant  across the various scenarios,
i.e. neither feed nor threonine price  variations significantly affected minimum
feed costs or gross margins.

Key Words: Broiler, Threonine, Economics

    S106    Lysine needs of heavy late-developing broilers. A. Corzo*1, M. T.
Kidd1, W. S. Virden1, W. A. Dozier, III2, 1Mississippi State University, 2USDA.

Data related to Lys needs for late-developing broilers is sparse.  Two studies
were conducted simultaneously to evaluate Lys needs for growth  and carcass
traits from 42 to 56 d of age for male and female broilers. In  each study, 480 d-
old Hubbard Ultra broiler chicks were randomly allocated to  96 pens and fed
common feeds from placement up to 42 d of age. Then, a  corn-soybean meal
basal diet (3,200 kcal/kg; 15.0% CP) with progressive  amounts of 0.08% di-
etary Lys from 0.68% (0.60% digestible) up to 1.10% was  fed to broilers (7
treatments; 6 replications/treatment). In both studies, an  isocaloric corn-soy-
bean meal diet with 17% CP and 0.96% Lys (0.86%  digestible) served as con-
trol (12 replications). Dietary Lys supplementation  was accomplished by add-
ing L-Lys-HCl to the basal diet at the expense of an  inert filler. Regression
analysis (95% of the maximum or minimum response)  was performed to ex-
trapolate dietary Lys optimization values. In both  studies, broilers fed the con-
trol diet did not differ (P > 0.05) in BW, feed  intake, or feed conversion when
compared to those fed the dose-response diet  at 0.96%, thus validating the

dose-response diet. Female broilers did not  respond to dietary Lys for any pa-
rameter measured. Gradient addition of Lys  improved feed conversion linearly
(P < 0.01) with male broilers. Fillet  weight, tender weight, and their composite
had a linear increase (P < 0.05)  with Lys supplementation in male broilers.
Carcass yield, fillet yield, and  total breast meat yield displayed quadratic re-
sponses, resulting in Lys  optimization levels of 0.87, 0.93, and 0.93 %, respec-
tively in male broilers.  Based on results from this study, high-yield male broil-
ers should be fed a  minimum of 0.93% Lys (0.85% digestible) from 42 to 56 d
of age. Lack of  response on female broilers indicates that less dietary Lys may
be needed for  adequate growth.

Key Words: Amino acid, Breast meat yield, Broiler, Lysine

    S107    Effect of feeding time on the reproductive performance of Pha-
raoh  quail and Pekin duck. M. Petek*, Department of Zootechnics, Faculty
of Veterinary Medicine, 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 un-
known. Therefore, three feeding periods were used to measure the  impact of
feeding time on reproductive performance of Pharaoh quail (Coturnix  coturnix
Pharaoh) and Pekin Duck (Anas platyrhynchos). Male and female quail  and
duck breeders were housed colony cages and free-range housing systems,  re-
spectively. They were fed ad libitum between 0900 to 1300 or 1300 to 1700  or
24 h (control) daily. 738 quail egss and 272 Pekin duck eggs were used to
determine reproductive performance. Eggs were incubated in a commercial  setter
and hatcher. The setter was operated at 37.5±0.5ºC dry bulb and  29.0±0.5ºC
wet bulb temperatures. The hatcher was operated at 37.0 ±0.5ºC 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). Results indicated that feeding  between 0900 to 1300 h reduced appar-
ent fertility when compared with the  effects of feeding between 1300 to 1700
or control in both species.  Hatchability of total eggs was significantly increased
in duck and  significantly decreased in quail due to limited time of feeding. And
also,  the different feeding times affected the total embryonic mortality. Further
investigations are needed to determine the optimum length of feeding time for
each bird species. Meanwhile, the egg production of breeders must be  evalu-
ated in comparison with its beneficial or detrimental effects.

Key Words: Feeding time, Hatchability, Quail, Duck

    S108    Impact of woods around poultry farms on microclimate. G. Malone,
G. Van Wicklen*, S. Collier, University of Delaware.

Emissions of ammonia, dust, odor and noise from poultry operations  are an
increasing concern for the poultry industry from both an environmental  and
neighbor-relations standpoint. On-going research is evaluating the  ability of a
vegetative environmental barrier (VEB) to capture airborne  emissions (ammo-
nia, dust, odor) and surface plus groundwater nutrient losses  around poultry
houses. The purpose of this research was to assess the  microclimate around
poultry farms surrounded by trees. Four poultry farms  were chosen to compare
the microclimate of poultry houses surrounded by woods  to those in open ar-
eas. Two farms were oriented in a north-south (NS)  direction and two in an
east-west (EW) direction. One NS farm and one EW  farm were surrounded by
woods, while the remaining two farms were situated in  open areas. The open
farms were surrounded by cropland with no trees within  450 ft. A weather
station and 5 temperature-relative humidity recorders were  deployed on a one-

month rotation with instrumentation first placed on each of  the NS farms, then
switched to the EW farms the next month. Data were  collected for one year,
two months on each farm during warm, moderate and  cool weather. Open and
wooded farms oriented NS had similar temperatures.  From noon to 2 p.m., the
wooded EW farm had a 2F rise in temperature over the  open EW farm. The EW
wooded farm had a 4F rise in temperature from 9AM to 4  PM during warm
weather, and had 1.5F lower night temperatures during moderate  and cool
weather. The rise in mid-day, warm weather temperatures on the EW  wooded
farm reflects apparent heat accumulation on the S and W sides of the  farm.
Since this farm had a thick density of mature trees surrounding the  farm, it is
speculated the prevailing summer winds from the SW were  restricted by the
woods. To potentially avoid this heat buildup, when  planting a shelterbelt of
trees around a farm, more porosity (less vegetative  density) may be needed on
the prevailing summer time wind side of farms.

Key Words: Poultry housing, Trees, Vegetative barriers, Microclimate, Emis-
sions
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taining 0.49 to 0.69% Thr in a randomized complete  block design using 10
pens with 10 birds each per treatment. New wood  shavings were used as bed-
ding. Lighting program, temperature, and other  management practices were
typical of commercial broiler chicken producers in  the local geographic area.
Data were analyzed by ANOVA and p<0.05 (Scheffe)  was considered statisti-
cally significant. Exponential regression analysis was  performed to describe
the dose-response relationship between performance  criteria and increasing
dietary Thr. Exponential regression equations were  combined with economic
parameters such as feed cost, L-Thr price and revenues  per kg live weight in
order to determine the dietary Thr level which  minimized feed cost per kg
weight gain or maximized earnings above feed cost.  Increasing Thr levels from
0.49 to 0.69% resulted in improved weight gain,  feed conversion, and breast
meat yield. Responses followed non-linear trends  for weight gain, feed conver-
sion and breast meat yield with r2 values of 0.96  to 0.98. Feed cost per kg
weight gain and earnings above feed cost (gross  margin) were calculated based
on two scenarios, where costs of basal feed  ranged from 130 to 160 US Dollars
per ton, and L-Thr costs ranged from 2.50  to 3.50 US Dollars per kg. Revenues
of 1.30 US Dollars per kg weight gain  were assumed in both cases. Consider-
ing economics, optimum dietary Thr to Lys  ratios were 65% for minimizing
feed cost per kg gain and >69% for maximizing  earnings above feed costs.
These threonine levels were relatively constant  across the various scenarios,
i.e. neither feed nor threonine price  variations significantly affected minimum
feed costs or gross margins.

Key Words: Broiler, Threonine, Economics

    S106    Lysine needs of heavy late-developing broilers. A. Corzo*1, M. T.
Kidd1, W. S. Virden1, W. A. Dozier, III2, 1Mississippi State University, 2USDA.

Data related to Lys needs for late-developing broilers is sparse.  Two studies
were conducted simultaneously to evaluate Lys needs for growth  and carcass
traits from 42 to 56 d of age for male and female broilers. In  each study, 480 d-
old Hubbard Ultra broiler chicks were randomly allocated to  96 pens and fed
common feeds from placement up to 42 d of age. Then, a  corn-soybean meal
basal diet (3,200 kcal/kg; 15.0% CP) with progressive  amounts of 0.08% di-
etary Lys from 0.68% (0.60% digestible) up to 1.10% was  fed to broilers (7
treatments; 6 replications/treatment). In both studies, an  isocaloric corn-soy-
bean meal diet with 17% CP and 0.96% Lys (0.86%  digestible) served as con-
trol (12 replications). Dietary Lys supplementation  was accomplished by add-
ing L-Lys-HCl to the basal diet at the expense of an  inert filler. Regression
analysis (95% of the maximum or minimum response)  was performed to ex-
trapolate dietary Lys optimization values. In both  studies, broilers fed the con-
trol diet did not differ (P > 0.05) in BW, feed  intake, or feed conversion when
compared to those fed the dose-response diet  at 0.96%, thus validating the

dose-response diet. Female broilers did not  respond to dietary Lys for any pa-
rameter measured. Gradient addition of Lys  improved feed conversion linearly
(P < 0.01) with male broilers. Fillet  weight, tender weight, and their composite
had a linear increase (P < 0.05)  with Lys supplementation in male broilers.
Carcass yield, fillet yield, and  total breast meat yield displayed quadratic re-
sponses, resulting in Lys  optimization levels of 0.87, 0.93, and 0.93 %, respec-
tively in male broilers.  Based on results from this study, high-yield male broil-
ers should be fed a  minimum of 0.93% Lys (0.85% digestible) from 42 to 56 d
of age. Lack of  response on female broilers indicates that less dietary Lys may
be needed for  adequate growth.
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    S107    Effect of feeding time on the reproductive performance of Pha-
raoh  quail and Pekin duck. M. Petek*, Department of Zootechnics, Faculty
of Veterinary Medicine, 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 un-
known. Therefore, three feeding periods were used to measure the  impact of
feeding time on reproductive performance of Pharaoh quail (Coturnix  coturnix
Pharaoh) and Pekin Duck (Anas platyrhynchos). Male and female quail  and
duck breeders were housed colony cages and free-range housing systems,  re-
spectively. They were fed ad libitum between 0900 to 1300 or 1300 to 1700  or
24 h (control) daily. 738 quail egss and 272 Pekin duck eggs were used to
determine reproductive performance. Eggs were incubated in a commercial  setter
and hatcher. The setter was operated at 37.5±0.5ºC dry bulb and  29.0±0.5ºC
wet bulb temperatures. The hatcher was operated at 37.0 ±0.5ºC 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). Results indicated that feeding  between 0900 to 1300 h reduced appar-
ent fertility when compared with the  effects of feeding between 1300 to 1700
or control in both species.  Hatchability of total eggs was significantly increased
in duck and  significantly decreased in quail due to limited time of feeding. And
also,  the different feeding times affected the total embryonic mortality. Further
investigations are needed to determine the optimum length of feeding time for
each bird species. Meanwhile, the egg production of breeders must be  evalu-
ated in comparison with its beneficial or detrimental effects.

Key Words: Feeding time, Hatchability, Quail, Duck

    S108    Impact of woods around poultry farms on microclimate. G. Malone,
G. Van Wicklen*, S. Collier, University of Delaware.

Emissions of ammonia, dust, odor and noise from poultry operations  are an
increasing concern for the poultry industry from both an environmental  and
neighbor-relations standpoint. On-going research is evaluating the  ability of a
vegetative environmental barrier (VEB) to capture airborne  emissions (ammo-
nia, dust, odor) and surface plus groundwater nutrient losses  around poultry
houses. The purpose of this research was to assess the  microclimate around
poultry farms surrounded by trees. Four poultry farms  were chosen to compare
the microclimate of poultry houses surrounded by woods  to those in open ar-
eas. Two farms were oriented in a north-south (NS)  direction and two in an
east-west (EW) direction. One NS farm and one EW  farm were surrounded by
woods, while the remaining two farms were situated in  open areas. The open
farms were surrounded by cropland with no trees within  450 ft. A weather
station and 5 temperature-relative humidity recorders were  deployed on a one-

month rotation with instrumentation first placed on each of  the NS farms, then
switched to the EW farms the next month. Data were  collected for one year,
two months on each farm during warm, moderate and  cool weather. Open and
wooded farms oriented NS had similar temperatures.  From noon to 2 p.m., the
wooded EW farm had a 2F rise in temperature over the  open EW farm. The EW
wooded farm had a 4F rise in temperature from 9AM to 4  PM during warm
weather, and had 1.5F lower night temperatures during moderate  and cool
weather. The rise in mid-day, warm weather temperatures on the EW  wooded
farm reflects apparent heat accumulation on the S and W sides of the  farm.
Since this farm had a thick density of mature trees surrounding the  farm, it is
speculated the prevailing summer winds from the SW were  restricted by the
woods. To potentially avoid this heat buildup, when  planting a shelterbelt of
trees around a farm, more porosity (less vegetative  density) may be needed on
the prevailing summer time wind side of farms.

Key Words: Poultry housing, Trees, Vegetative barriers, Microclimate, Emis-
sions
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    S109    Adverse effects of sub-optimal incubation temperatures on post-
hatch performance and further processing yield. N. S. Joseph*1, S. Lourens2,
E. T. Moran, Jr.1, 1Dept. of Poultry Science, Auburn University, 2Dept. of Ap-
plied Poultry Research, Animal Sciences Group.

Different incubation conditions can cause eggshell temperature  (EST) to devi-
ate from optimum. It was previously reported that altering from  a constant EST
of 37.8°C, to cause either low EST at the start of  incubation or high EST at the
end of incubation, significantly reduced  hatchability and chick quality. The
impact of these respective EST deviations  on live performance to 6 weeks of
age and processing yields are presented. A  total of 1800 eggs from a single
flock were divided and set in two setters.  During the first 10 days of incuba-
tion, one setter was set to attain an EST  of 36.6°C (low) while the other was set
to 37.8°C and represented  the control temperature. EST was measured daily
using an infrared thermometer  on sample eggs from each setter to monitor
treatment intentions. On day 11,  the temperature of the low EST setter was
increased to 37.8°C in  synchrony with the control setter until transfer. On day
18, half of the eggs  from each setter were transferred to a hatcher set to con-
tinue the control of  37.8°C EST, while the other half was set in another hatcher
to a high  EST of 39.5°C. Hatched males were placed in 32 floor pens (25
chicks/pen), reared on common feed to 6 weeks of age then processed. Decreas-
ing EST to 36.6°C from 37.8°C for the first 10 days led to  reduced body weight
gain at 3 and 6 weeks of age, while feed conversion and  mortality were not
affected. Hatcher temperature had no effect on live  performance or further
processing yield. Carcass weight was reduced in birds  that had been incubated
at low EST in the setter compared to controls.  Abdominal fat pad was similar
with both setter EST treatments on an absolute  basis, but greater for the low
EST treatment when expressed as a proportion  of the carcass. Fillet weight and
relative yield were reduced by incubation  at a low EST as was relative yield of
tenders. Low setter temperature  adversely influenced live weight and process-
ing yields while high hatcher  temperature had no effect.

Key Words: Broiler, Incubation, Temperature, Live performance, Processing
yield

    S110    Measuring turkey semen sperm concentration and motility using
the Sperm Quality Analyzer Vt®. K. Krueger*1, U. Shalit2, 1Diamond K Re-
search, 2Medical Equipment Systems.

The Sperm Quality Analyzer® (SQA Vt) has been revised by  Medical Equip-
ment Systems, Inc., Caesarea, Israel and now employs separate  technologies
for measuring total sperm concentration (TSC) and motile sperm  concentra-
tion (MSC) in avian semen. The SQA Vt technology is unique and  different
from versions previously reported in the literature. Separate  electro optical
technology is used for TSC and MSC determination, and the  unit features on
board digital video microscopy and capturing of digital  video of sperm motil-
ity for further analyses. To verify the SQA Vt estimate  of TSC and MSC, semen
was collected and pooled from 15 sixty week old turkey  breeder males. Pooled
semen was thoroughly mixed 50:50 with a commercial  turkey semen diluent
and divided into two equal volume aliquots before  placing in a slush ice bath.
One of the aliquots was frozen (liquid  nitrogen) and thawed twice to render the
sperm cells immotile. Combinations  of the two aliquots were then mixed at
different volume ratios to produce a  series of samples with similar TSC, but
varying MSC. At each mixture ratio,  TSC was estimated using the SQA Vt
prescribed protocol, conventional  spectrophotometry, and hemocytometer meth-
ods. MSC was measured using the SQA  Vt and by capturing digital images of
each sample and analyzing a minimum of  500 sperm cells per sample. In differ-
ent trials, the correlation (r) between  the SQA Vt sperm motility measurement
and visual scoring ranged from 0.70 to  0.92. Correlation (r) between the SQA
Vt for TSC and conventional  spectrophotometry or hemocytometer counts
ranged from 0.80 to 0.91. Intra  and inter device CV were below 5% for both
TSC and MSC. Data suggest that  the SQA Vt is a more rapid, accurate, and
repeatable method of estimating TSC and MSC in turkey semen than conven-
tionally used methodologies.

Key Words: Turkey, Semen analysis, Sperm motility

    S111    Use of the Sperm Quality Analyzer Vt® as a dosimeter in commer-
cial turkey breeder operations. K. Krueger*1, U. Shalit2, 1Diamond K Re-
search, 2Medical Equipment Systems.

Although the commercial turkey industry depends solely upon  artificial in-
semination (AI) for economic reproduction, little progress has  been made in
commercial turkey AI systems in the past 20 years. With the  advent of short
term storage methodologies developed in the 1980’s and the  move toward hous-
ing males in specialized “stud” facilities, there was a trend  toward dosimetry
based on total sperm cell concentration (TSC). However, due  to the lack of
repeatable and reliable methods of estimating sperm cell  concentration and
quality, many commercial companies have reverted back to  preparing AI doses
based on volume rather than sperm cell numbers. The Sperm  Quality Analyzer
Vt® has the ability to rapidly and accurately measure  both TSC and motile
sperm cell concentration (MSC) in avian semen. A Beta  field trial with a com-
mercial turkey breeding company was conducted to  investigate the use of the
SQA Vt as a dosimeter for preparing insemination  doses. SOP at the Beta site
was to prepare insemination doses such that they  contained approximately
45% neat semen. Without changing the company’s  procedures, the SQA Vt
was used to measure TSC and MSC from over 300 pools of  extended turkey
semen. The range in total and motile sperm per insemination  dose ranged from
155 to 388 and 129 to 344 million, respectively. The  average total and motile
sperm per insemination dose was 254 +/-43 and 215  +/-38 million, respec-
tively. Reducing the motile sperm cell dose target to  200, 175, or 150 million
motile sperm per AI would have increased the number  of AI doses by 7%, 23%,
and 43%, respectively. Using the SQA VT as a  dosimeter in commercial turkey
artificial insemination systems should not  only improve efficiency, but also
help prevent fertility problems related to  either variable or low sperm cell con-
centration and/or viability.

Key Words: Turkey, Semen analysis, Sperm motility, Artificial insemination

    S112    Effects of storage time and position followed by two turning
frequencies during incubation on hatchability of broiler hatching eggs. O.
Elibol1, J. Brake*2, 1University of Ankara, 2North Carolina State University.

Hatching eggs from two old (60 and 62 wk) broiler breeder flocks  were stored
for 3 or 14 d at 18 C and 75% RH while being held large end up  (LEU) or small
end up (SEU). These eggs were then turned either 24 or 96  times per day
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 storage in both  experiments (P<0.001). This was
due to increases (P<0.001) in both percentage  early and late dead embryos in
both experiments. Hatchability of fertile eggs  was increased (P<0.01) by SEU
storage in both Experiments 1 and 2 with early  deads (Exp. 2) and late deads
(Exps. 1 and 2) both affected. There were  storage time x storage position inter-
actions for hatchability of fertile eggs  and percentage late deads in both experi-
ments as hatchability of fertile eggs  was less decreased and percentage late
deads reduced when the eggs were  subjected to extended storage in the SEU
position compared to the LEU  position. A similar reduction in percentage early
deads due to this  interaction was observed in Experiment 2. Turning 96 times/
day increased  hatchability of fertile eggs compared to turning 24 times/day due
mainly to a  reduction in percentage early deads in Experiment 2 only. A signifi-
cant  interaction of storage time x turning in incubation for hatchability of  fer-
tile eggs and percentage early deads in Experiment 1 suggested that eggs  with
extended storage (14 d) benefited more from turning 96 times/day than  turning
24 times/day during subsequent incubation.

Key Words: Turning, Egg storage, Egg position, Hatchability, Broiler hatching
eggs

    S113    Effect of in ovo feeding solution osmolality on hatching turkeys.
P. Ferket*1, J. de Oliveira1, A. Ghane2, Z. Uni3, 1North Carolina State Univer-
sity, 2University of Guelph, 3Hebrew University of Jerusalem.

In ovo feeding (IOF) is a technology in which late term embryos  consume
external nutrients as they imbibe the amnion fluid prior to pipping.  IOF can
improve the yield and weights of poults at hatch, as well as enhance  enteric
development and early growth. These positive responses not only  depend on
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the nutrient composition of the IOF solution, but may also depend  on the vol-
ume and osmolality (Osm) constraints of the IOF solution  administered into
the amnion. The objective of this study was to determine  the optimum Osm of
IOF solutions administered to turkey embryos at 23 d of  incubation (23E) on
%Hatch and hatch weights (HW). At 20 d of incubation,  viable turkey eggs
were assigned according to equal weight distribution to  IOF treatment groups
of ca. 40 eggs. In exp 1, a basal IOF solution  containing .1% NaCl + 24%
dextrin (200 mOsm) was mixed with a summit IOF  solution containing 2%
NaCl + 10% maltose + 24% dextrin (1476 mOsm) to  produce 4 other IOF
solutions of 451, 667, 923, and 1218 mOsm. In experiment  2, isocaloric IOF
solutions of 253, 542, 863, 1176, and 1455 mOm were  prepared using .4%
NaCl solution containing various levels of dextrin and  glucose. In both experi-
ments, 1 ml IOF solution was injected into the amnion  of 23E embryos and the
eggs returned to standard incubation conditions along  with non-injected con-
trol eggs until hatch was pulled at 28E. In exp 1,  non-injected control embryos
had 77% hatch, whereas % hatch increased to a  maximum of 88% (p<.05) by
IOF solutions <451 mOsm, then decreased as IOF Osm  increased further. Em-
bryo motality increased from 5.7% at IOF 667 mOsm to  11.4% at 1476 mOsm.
In comparison to the 65.2 g non-injected controls, IOF  increased HW increased
quadradically to a max. of 67.3 g at ca. 700 mOsm, but  decreased as Osm
increased further. In exp 2, the non-injected controls had  70.7% hatch, but %
hatch increased quadradically to a max. of 91.7% (p<.04)  at IOF of ca. 650
mOs. In comparison to the 62.8 g non-injected  controls, IOF increased HW to
a max. of 67.5 g at IOF of 550 mOsm. Based on  max. % Hatch and HW, the
optimum Osm for 1 ml IOF for turkey embyos is  between 400 and 650 mOsm.

Key Words: Turkeys, In ovo feeding, Hatchability, Hatch weight, Osmolality

    S114    Field assessment of walking ability in commercial broilers. T. S.
Cummings*1, P. A. Stayer2, A. B. Webster3, 1Mississippi State University,
2Sanderson Farms, 3University of Georgia.

The National Chicken Council’s Audit Guideline does  not specify a percentage
of birds in a given flock which should not have  impaired walking ability, but
there are other audits schemes which do. Gait  scoring systems have been devel-
oped which assess the walking ability of  broilers, but these systems tend to be
too detailed for use in the field.  Thus, the purpose of this pilot project was to
utilize a modified, practical  method for standardizing broiler walking ability in
a commercial setting. We compared lameness levels in two different ages of
broilers: 50 vs  60 days. A single house on each farm was entered, and 20-30
birds were  trapped using collapsible pens in four separate areas of the house for
a  total of 100 birds. The four areas of the house were at the fan end and cool
cell end along the walls and in the center. The birds were released from the  pens
by opening one end of the collapsible pen and allowing the birds to walk  out on
their own. If the birds were reluctant to walk, they were encouraged  to do so by
gently moving towards them or gently pushing them by hand or  foot. A score
was assigned to each bird as they walked based upon the  following criteria:
normal (0) – no obvious lameness detected; impaired (1) –  birds with any
obvious impairment but able to walk at least several steps;  downer (2) – severe
impairment of walking ability and often can not walk.  This data along with
other flock indices such as mortality and culls from 64  flocks was collected.

The overall percentage of birds with impaired gaits was not high.  Results indi-
cated that the average percentage of birds with gait  abnormalities was slightly
higher (3%) in the older flocks, but this  correlates with field expectations.
Surprisingly, the wall versus the center  sampling demonstrated little difference
in rate of gait score abnormality,  hence it may not be necessary to utilize all
areas as outlined.  Interestingly, there may be a difference found in gait score
between the fan  end and inlet end of the house in the older flocks, but this
difference was  not tested statistically. This project describes a simple gait scor-
ing method  which can readily be taught for use in the field.

Key Words: Gait scoring, Broilers, Animal welfare, Lameness

    S115    Plasma corticosterone levels in commercial broilers. J. Thaxton*1,
P. Stayer2, M. Ewing2, J. Rice2, 1Mississippi State University, 2Sanderson Farms,
Inc.

Today much concern is being expressed about stocking density as it  relates to
the well being and welfare of broilers. One of these concerns is  whether stock-

ing densities used in commercial broilers operations causes  stress and adversely
affects welfare of birds. The primary indicator of the  stress condition in broil-
ers is elevated plasma corticosterone (CS) levels.  Therefore, the purpose of this
study was to evaluate plasma CS levels in  broilers reared under commercial
conditions by contract growers. Eight  contact growers were involved in this
study. Broilers were reared in three  different housing types and these were solid
wall houses (2), dark curtain  side walls (5) and clear curtain side walls (1).
Tunnel-type fan ventilation  systems were used in all houses. The lighting sched-
ule was and light  intensity program was 24L:0D at 3 lux during d0-7, 19L:5D
at 2 lux during  d8-14, 20L:4D at 0.5 lux during d15-22, and 22L:2D at 0.5 lux
from d 22 until  processing. Stocking density was either 0.074 or 0.084m2 and
birds were  processes at 47 to 61 days of age. Birds were fed starter, grower,
finisher  and withdrawal diets that insured optimal performance. Servicemen
collected  blood samples (by cardiac stab within 45 sec) into heparinized test
tubes  from 12 chickens from each house at designated times from 17-18d, 35-
39d,  43-47d, 49-53d, and 59-61d of age. Plasma CS was determined by an
ELISA  method. The highest single CS value recorded was 1.07ng/mL and the
lowest  individual CS value was 0.34ng/mL. The mean CS level for all 192
birds was  0.60 ng/mL ± SEM of 0.01. Results indicate that the production
system  employed by contract growers in this study did not cause physiological
stress  in broilers.

Key Words: Stress, Broilers, Corticosterone

    S116    Lighting program (duration) and nutrient density effects in broil-
ers destined for fast food markets. J.B. Hess*1, S.F. Bilgili1, E.R. Miller2,
1Auburn University, 2Aviagen NA.

Lighting Programs (light duration) are commonly used to reduce  broiler mor-
tality by modulating growth. The degree of live and yield  performance influ-
ence due to lighting programs depends on a number of  factors. This trial com-
pared live performance and processing yields in Ross  308 broilers raised to a
body weight of 4.3 lb. (32 days). Lighting  treatmentt included 23 hrs through-
out (Long) vs an 18:6 L:D program from 4-29  days (Short). Light intensity was
stepped down from 2.5 to 1.0 foot candles  over the growout. Eight light con-
trolled chambers were placed on each  lighting program with 2 feeding pro-
grams offered in each chamber. Feeding  programs represented Aviagen stan-
dards vs an industry average program in  terms of nutrient density. Starter (1
lb), grower (14-28 days) and finisher  (28-32 days) feeds were fed. Twenty
birds per trt group (10 males and 10  females) were processed at 32 days of age
At 14 days, birds on the Long program and Aviagen feeding program showed
higher BW. Little difference existed at 32 days, although females were  heavier
on the Aviagen program (4.05 vs 3.96 lb). Higher nutrient density  (Aviagen)
showed better FCR at 14 days (1.106 vs 1.137), with no further  significant
effects due to lighting or feed program. Increased feed density  improved lean
carcass and front half wt, but yield differences were not  significant. Fat pad wt
and yield were reduced with the Aviagen feeding  program (1.6 vs 1.8% ab-
dominal fat) while long day lengths reduced fat pad wt  only. Significant reduc-
tions in meat yield due to short day length were  noted for fillet (16.0 vs 16.5%),
tender (3.66 vs 3.73%) and total white meat  (19.7 vs 20.2%). Increased nutri-
ent density improved fillet (16.6 vs 16.0%),  tender (3.8 vs 3.6%) and total
white meat yields (20.3 vs 19.6%) (p<0.05).  Long day length improved tender
weight to a higher degree when higher density  feeds were fed. White meat
yields were reduced in small broilers by the  lighting regime used with little
change in final body weight. Nutrient  density measurably improved meat yields
with few interactions with the  lighting programs.

Key Words: Broiler, Light Duration, Lighting Program, Nutrient Density, Meat
Yield

    S117    Comparison of methods to evaulate bone mineralization. F. Yan,
C. A. Keen, K. Y. Zhang, P. W. Waldroup*, University of Arkansas.

Extraction of lipid from tibiae of broilers in the AOAC (1990)  recommended
procedure is often a rate-limiting step in evaluation of bone  mineralization. In
addition, environmental concerns may limit the use of  solvents to extract lip-
ids. A study was conducted to compare various  alternative methods of evaluat-
ing bone mineralization in young (0-21 d)  broiler chicks. Male chicks of a
commercial broiler strain were fed diets  ranging from deficit to surfeit in supple-
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mental phosphorus. At 21 d all  surviving birds were killed. From each bird, the
toes were removed from the  right leg and the foot (from the tibiotarsal junc-
tion) was removed from the  left leg. After drying, these were ashed with no
lipid extraction. Tibiae  from the right leg were taken and subjected to lipid
extraction prior to  ashing; tibiae from the left leg were ashed without lipid
extraction.  Estimates of phosphorus requirements by nonlinear regression us-
ing each of  the measurements resulted in similar values. A high correlation
existed  between each of the alternative measures and values from extracted
tibiae,  with unextracted tibia ash appearing to have the highest relationship
(R2 =  0.95) followed by foot ash (R2= 0.92) and toe ash (R2=0.88). Consider-
ations  for using any of these alternative methods are the greater amount of
organic  matter that is burned off in ashing which might create problems with
alarm  systems in laboratories, possible differences in lipid metabolism due to
nutrition, disease, or other factors, and effect of age of the chick.

Key Words: Tibia ash, Foot ash, Phosphorus, Broilers, Toe ash

    S118    Alternate AM/PM feeding to induce zero egg production during
the molt. P. Ruszler*, C. Novak, Virginia Polytechnic Institute and State Uni-
versity.

Daily feeding at alternate times (am/pm) every day during the  period of in-
duced molting was studied on 4 strains of leghorns. This approach  was used to
determine if zero egg production was possible when molting with  no days of
feed withdrawal. In a 12 week study, 171 hens housed 3 per cage at  464 square
centimeters per hen were fed either a 9.7% CP & 1100 Kcal/kg diet  (LO), a
9.7% CP & 1430 Kcal/kg diet (HI) or a 14% CP & 2750 Kcal/kg  commercial
molt diet (COM) using a day-length of 10 hours. The amount of feed  consumed
in 4 hours was fed at 8 a.m. on day one and at 5 p.m. on day two  followed at 8
a.m. on day three, etc. for 28 days. They were then fed ad  libitum a 17% CP &
2795 Kcal/kg layer diet and exposed to increasing  day-lengths until 16 hours
was reached at 10 weeks. Significant strain  differences as described in the
Breeder Management Guides were observed for  body weight, feed intake and
egg production. The LO treatment had lost 34.4%  body weight by 28 days
followed by COM treatment with 31.9% and HI with  29.5%. Feed intake ranged
from 35 to 45g/bird/day up to 28 days rising to a  compensatory high of 160g
following ad libitum feeding during the 5th week,  then dropping to 115-125g
for the remaining weeks. Egg production before the  molt was between 75 and
80%. The LO treatment reached zero production in the  third week followed by
the HI and COM treatments during the fourth week. All  treatments started
production during the sixth week reaching a peak level of  87 to 90% by the
10th week. The W-36 strain delayed increasing their egg  production approxi-
mately 7-10 days after the initial start-up resulting in 6  fewer eggs per hen
housed when compared to the other strains. They may have  overcome this
difference in a full length trial. Egg weight ranged between 60  and 64 grams
per egg. The 4 strains used (Bovans, Lohmann, Hyline W-36 and  W-98) did
achieve zero production and returned to optimum production levels  under the
alternate feeding time procedure.

Key Words: Molting, Alternate feeding times, Egg production

    S119    The use of Bio-MOS (Mannan- oligosaccharides) in coccidia con-
trol strategies in broilers. R. Cortes1, J. Garcia*2, 1UNAM, 2Alltech Inc.

The loss of activity of some anticoccidial drugs and the need for  alternative
control programs for broilers has lead to investigation of new  nutritional strat-
egies. In countries such as Mexico, where skin pigmentation  has a market
value, coccidian infection has an especially large negative  impact. Mannan
oligosaccharide supplementation has been associated with  improved skin/car-
cass condition in field atudies, which may be associated  with coccidial infec-
tion. Day old chicks (1000) were randomly assigned to 1  of 4 supplement
programs with or without coccidial challenge. Treatments  consisted of 1) Stan-
dard program: Nicarbazine, an anticcocidial drug (CD)  (120 g/ton) in starter
diets and Salinomycin (66 g/ton) in the finisher diet.  Bacitracin, an antibiotic
growth promoter (AGP) (55 g/ton). 2) Mannan  oligosaccharide (Bio-Mos,
Alltech Inc.) 1 kg/ton days 1-49, no AGP, CD  supplementation days 15-44. 3)
Bio-Mos days 1-21 and CD days 22-49. 4)  Standard program without coccidia
challenge. Treatments 1, 2, and 3 were  challenged on day 24 with 25 000
oocysts (E. acervulina) in the feed. There  were 5 replicates of 50 chicks per

treatment. All groups were fed  xanthophylls from day 35-49. All birds were
subjected to feed restriction, 12  h per day from day 22 to day 42. There were no
differences in body weight at  day 21. Body weight at day 49 was highest (P<0.05)
in birds given Bio-Mos  during the whole period with CD days 15-44. Feed
conversion ratio (FCR) was  numerically improved at day 21 in birds given
Bio-Mos, and at day 49 FCR was  better in the non-infected group and birds
receiving Bio-Mos the whole period  without AGP. At day 6 of post infection
there were no lesions due to E.  acervulina and oocysts counts were negative for
this species. Counts of other  species of Eimeria were normal. There were no
clinical problems during the  study; and no differences in mortality due to treat-
ment. Skin pigmentation  was unaffected. Mannan oligosaccharides can be a
useful part of a nutritional  strategy against coccidia, reducing the impact on
performance of coccidial  challenge.

Key Words: Coccidia, MOS, Pigmentation, Broiler

    S120    Dietary strategy to suppress ochratoxicosis in poultry. G.
Schatzmayr*1, S. Nitsch1, D. Schatzmayr*1, E. Binder2, I. Politis3, 1Biomin
GmbH, 2Erber AG, 3Agricultural University of Athens.

Ochratoxin A (OTA) is a mycotoxin impairing health and performance  of poul-
try. Preventive measures to avoid the formation of OTA were not  successful in
the past and therefore new strategies to counteract mycotoxins  in feed are needed.
A very promising method is the use of microorganisms that  biotransform myc-
otoxins to non- or less toxic metabolites.
In this study several environments were screened for microorganisms capable
of degrading ochratoxin A. More than 20 new strains with the capability to
detoxify OTA could be isolated and characterized. These strains were  classified
based on OTA- degradation velocity, influence of different culture  media on
OTA cleavage, function in environments with low pH- values and redox  poten-
tials and antibiotic resistance pattern. Based on the obtained results  Trichos-
poron mycotoxinivorans (MTV) was chosen to be used in a feed  additive and
tested in feeding trials.
Two hundred day-old broiler chicks were assigned randomly to one of 4  experi-
mental treatments (a=control, b=OTA, c=OTA and MTV and d=MTV).  Perfor-
mance parameters were recorded over a period of 42 days and blood  samples
were collected for the isolation of macrophages and heterophils.
After 42 days animals just receiving OTA (b) had a tentatively lower live  weight
in comparison to control (a) and trial groups (c, d) (a=1882g,  b=1802g, c=1879g
and d=1885g). There was a significant decrease in the  viability of macroph-
ages and heterophils isolated from chicks receiving  OTA-contaminated feed
compared to cells from the control birds. The dietary  inclusion of MTV blocked
the negative effect on cell viability. Furthermore  the significant decrease in
total cell-associated and membrane bound  urokinase-plasminogen activator in
macrophages and heterophils caused by OTA  could be abolished by MTV.
Compared to all the other groups, heterophils  isolated from chicks receiving
OTA-contaminated diet produced lower amounts  of superoxide anion com-
pared to all other diet groups.  This study clearly demonstrated that Trichos-
poron mycotoxinivorans  (Biomin®MTV) is able to neutralize toxic effects of
ochratoxin A  in broiler chicken.

Key Words: Ochratoxin A, Detoxification, T. mycotoxinivorans, Immune sup-
pression, Ochratoxicosis

    S121    Biotransformation- A way to deactivate non-adsorbable myc-
otoxins in broilers. V. Starkl*, Biomin Austria.

Mycotoxins are known to pose a great risk to animals. In general  they are very
different in their chemical structure and therefore it is  impossible to deactivate
all of them via adsorption. However, some of them,  like Aflatoxin, can be
adsorbed but others e.g. Trichothecenes need to be  deactivated using a differ-
ent strategy. Specific enzymatic degradation is a  sophisticated approach that
already proved its efficacy in various university  and field trials. In the follow-
ing trial different strategies to counteract  the adverse effects of T-2 toxin were
compared. A total of 180 male broiler  of Ross 308 were used for the trial. The
experimental diets were fed for 28  days. Each dietary treatment was replicated
5 times with 6 broilers per  replicate. Besides a negative control (Group 1) and
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a positive control (Group  2), a product based on biotransformation (Group 3),
a product based on  adsorption by mannano-oligosaccharides (Group 4), one
aluminosilicate (Group  5) and an organoclay (Group 6) were tested. For groups
2-6 a contamination of  2 ppm T-2 toxin was chosen. Feed intake, weight gain
and feed conversion were  evaluated weekly to test both the negative impact of
T-2 toxin as well as the  possible positive impact of the 4 tested feed additives.
Additionally the  serum activity of two enzymes, aspartate aminotransferase
(AST) and lactate  dehydrogenase (LDH) was determined. At the end of the
experiment the animals  were sacrificed and examined for gross lesions. Fur-

thermore, the relative  organ weight of liver, heart, spleen, proventriculus, giz-
zard and bursa  Fabricius was recorded. Statistical analysis of the obtained data
clearly showed that the effects of  T-2 toxin in broilers were overcome by the
product based on specific  enzymatic degradation of mycotoxins. Furthermore
Groups 4-6 showed  significantly higher gizzard weights compared to control.
No significant  differences were found for the serum activity of LDH, however,
serum AST  activity was significantly lower in Group 6.

Key Words: Biotransformation, T-2 toxin, Performance, Mannano-oligosac-
charide, Aluminosilicate

     S122    Testing the optimum blend of fine:large particle size limestone
and dietary calcium levels for the Hy-Line W-36 and W-98 strains of White
Leghorn hens. S. Scheideler*, M. Jalal, T. Weber, University of Nebraska.

A trial with a 2 x 2 x 3 factorial arrangement of 2 strains  (Hy-Line W-36 and W-
98) laying hens, 2 levels dietary Ca [average (3.65 –  3.85 g/hen/day) versus
high (4.10 – 4.55 g/hen/day) and 3 limestone particle  size feeding programs
was conducted to ascertain the optimum particle size  combination of fine:large
limestone in laying hens from 18 to 70 weeks of  age. The 3 limestone particle
size feeding programs were: 1. 50:50 blend of  fine:large particle limestone
throughout the trial (18-70 wks); 2. 75:25  blend from 18-20 wks, 65:35 from
21-40 wks, 50:50 from 41-50 wks, 40:60 from  51-60 wks and 30:70 fine:large
particle size from 61-70 wks, 3. 100% fine  from 18-40 wks and 50:50 fine:large
from 41-70 wks of age. The W-98 strain  consumed more feed, weighed more
and produced larger eggs with more albumen  and less yolk and shell than the
W-36 strain. Higher dietary Ca benefited  the W-98 strain, increasing feed in-
take, hen weight, egg production and egg  weight at different time periods of
the trial. Higher Ca also improved  overall egg specific gravity and % grade A
eggs during the trial. Limestone  particle size had no significant effects on feed
intake, egg production or  egg weight during this trial. Percent wet and dry shell
and egg specific  gravity were less for hens on Program 3 (100% fine) during
the peak lay  period (21-40 wks of age). After hens on this program switched to
the 50:50  blend, the eggshell quality measurements recovered to normal. There
were no  significant differences between limestone particle size Program 1 or 2
during  this trial. Thus, a 50:50 blend of fine:large particles size limestone will
meet the laying hens needs for optimum egg production and shell quality. The
higher level of dietary Ca was beneficial for the W-98 strain. The W-36  strain
was more efficient at utilizing the lower levels of dietary Ca. For  maximum
yolk yield and egg shell quality, the W-36 strain was the preferred  strain in this
trial.

Key Words: Calcium, Limestone, Particle Size, Layer Strain, Egg Quality

    S123    Effect of an E. coli-derived phytase (Quantum) on performance
in broilers fed with or without a coccidiostat or cocci-vaccine in a low nu-
trient diet. C. Wyatt*, T. Parr, M. Araba, M. Bedford, Zymetrics, Inc.

Using a step-wise regression model to analyze our broiler dataset  it was found
that the use of a coccidiostat impacted the response to feeding  a thermo-toler-
ant phytase (Quantum TM; Q). A 50-day used litter floor pen  study was con-
ducted with 64 pens of 17 male broilers to evaluate the response  to Q phytase
supplemented into a diet with or without a coccidiostat. The  commercial posi-
tive control (PC) four-phase corn/soya/meat-bone meal diets  were formulated
with the negative control (NC) diets containing .05% less Ca,  .13% less AvP,
45 kcal/kg less ME and .03% less TLYS for each phase. NC diets  were fed with
no drug and cocci-vaccine (NC), with salinomycin (S) but no  cocci-vaccine
(NC-S), or with cocci-vaccine (broilers were vaccinated using a  spray cabinet

at day 0) but no drug (NC-CV). All NC diets were fed without  or with 500 U/
kg Q phytase except for NC-CV, which had a 1000 U/kg level  resulting in 8
total diets. Day 21cocci lesion scores were taken from 3  birds/pen within the
intestinal tract for E. acervulina (Ea), E. maxima (Em)  and E. tenella (Et).
Birds fed S had significantly lower incidences of gross  lesions for Ea and Em
compared to no drug or CV birds. No differences in  treatments were observed
for gross lesions for Et and all micro lesions.  Phytase had no impact on cocci
lesion scores. Day 40, broilers fed Q phytase  had significantly heavier BW
(~10.5%) and higher FI compared to NC diets and  the PC group. There were no
significant differences in BW and FI between NC  groups without Q phytase,
but BW was lighter than the PC group. NC-S fed  birds with Q phytase had
significantly better FCR then any other treatment.  Day 50, Q phytase fed birds
had significantly heavier BW than the NC and PC  groups, which was directly
related to the increase in FI. NC-S diets with Q  phytase had significantly better
(~3.8%) FCR then the PC group. The findings  suggest exposure to cocci will
impact performance, although the response to Q  phytase supplementation was
not related and no interaction.

Key Words: Broiler, E.Coli-derived ;hytase, Performance, Nutrient reduction,
Cocci challenge

    S124    The effect of phytase in broiler diets on secretions in the gas-
trointestinal tract and TME. V. Pirgozliev*1, T. Acamovic1, M. R. Bedford2,
1Scottish Agric. College, 2Zymetrics.

A precision feeding study was conducted to compare the effects of  three di-
etary levels of phytase on the endogenous secretions of the  gastrointestinal
tract (GIT), and TME of diets when fed to broilers. Fifty  male Ross broilers
were used and five dietary treatments (soya/maize (SM)  diet, SM+ 250, +500,
+2500 IU/kg phytase and a glucose only diet). Each  treatment had 10 repli-
cates in a randomised block design. The GIT secretions,  measured as sialic
acid, decreased when the amount of dietary phytase  increased (P<0.05). The
TME for diets with 500 and 2500 IU phytase/kg tended  to be higher compared
to the two diets with no phytase and phytase at 250  IU/kg despite using a
constant correction for endogenous secretions from  starved birds. The results
obtained in this study are in accord with previous  research invoving myo-
inosol phosphate-enriched ingredients (Cowieson et al,  2004) which also dem-
onstrated that phytase supplementation decreased the  losses from the GIT in
birds. An increase in the production of endogenous  material in the GIT, which
is then excreted, involves losses of amino acids  and energy from the animal
which is nutritionally expensive. It can be  concluded that decreases in secre-
tions from the GIT in the presence of  phytase, is a mechanism invloved in the
mode of action of dietary phytases  and which accounts for improvements seen
in the performance of birds.

Key Words: Phytase, Endogenous losses, Broilers, TME
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a positive control (Group  2), a product based on biotransformation (Group 3),
a product based on  adsorption by mannano-oligosaccharides (Group 4), one
aluminosilicate (Group  5) and an organoclay (Group 6) were tested. For groups
2-6 a contamination of  2 ppm T-2 toxin was chosen. Feed intake, weight gain
and feed conversion were  evaluated weekly to test both the negative impact of
T-2 toxin as well as the  possible positive impact of the 4 tested feed additives.
Additionally the  serum activity of two enzymes, aspartate aminotransferase
(AST) and lactate  dehydrogenase (LDH) was determined. At the end of the
experiment the animals  were sacrificed and examined for gross lesions. Fur-

thermore, the relative  organ weight of liver, heart, spleen, proventriculus, giz-
zard and bursa  Fabricius was recorded. Statistical analysis of the obtained data
clearly showed that the effects of  T-2 toxin in broilers were overcome by the
product based on specific  enzymatic degradation of mycotoxins. Furthermore
Groups 4-6 showed  significantly higher gizzard weights compared to control.
No significant  differences were found for the serum activity of LDH, however,
serum AST  activity was significantly lower in Group 6.

Key Words: Biotransformation, T-2 toxin, Performance, Mannano-oligosac-
charide, Aluminosilicate

     S122    Testing the optimum blend of fine:large particle size limestone
and dietary calcium levels for the Hy-Line W-36 and W-98 strains of White
Leghorn hens. S. Scheideler*, M. Jalal, T. Weber, University of Nebraska.

A trial with a 2 x 2 x 3 factorial arrangement of 2 strains  (Hy-Line W-36 and W-
98) laying hens, 2 levels dietary Ca [average (3.65 –  3.85 g/hen/day) versus
high (4.10 – 4.55 g/hen/day) and 3 limestone particle  size feeding programs
was conducted to ascertain the optimum particle size  combination of fine:large
limestone in laying hens from 18 to 70 weeks of  age. The 3 limestone particle
size feeding programs were: 1. 50:50 blend of  fine:large particle limestone
throughout the trial (18-70 wks); 2. 75:25  blend from 18-20 wks, 65:35 from
21-40 wks, 50:50 from 41-50 wks, 40:60 from  51-60 wks and 30:70 fine:large
particle size from 61-70 wks, 3. 100% fine  from 18-40 wks and 50:50 fine:large
from 41-70 wks of age. The W-98 strain  consumed more feed, weighed more
and produced larger eggs with more albumen  and less yolk and shell than the
W-36 strain. Higher dietary Ca benefited  the W-98 strain, increasing feed in-
take, hen weight, egg production and egg  weight at different time periods of
the trial. Higher Ca also improved  overall egg specific gravity and % grade A
eggs during the trial. Limestone  particle size had no significant effects on feed
intake, egg production or  egg weight during this trial. Percent wet and dry shell
and egg specific  gravity were less for hens on Program 3 (100% fine) during
the peak lay  period (21-40 wks of age). After hens on this program switched to
the 50:50  blend, the eggshell quality measurements recovered to normal. There
were no  significant differences between limestone particle size Program 1 or 2
during  this trial. Thus, a 50:50 blend of fine:large particles size limestone will
meet the laying hens needs for optimum egg production and shell quality. The
higher level of dietary Ca was beneficial for the W-98 strain. The W-36  strain
was more efficient at utilizing the lower levels of dietary Ca. For  maximum
yolk yield and egg shell quality, the W-36 strain was the preferred  strain in this
trial.
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    S123    Effect of an E. coli-derived phytase (Quantum) on performance
in broilers fed with or without a coccidiostat or cocci-vaccine in a low nu-
trient diet. C. Wyatt*, T. Parr, M. Araba, M. Bedford, Zymetrics, Inc.

Using a step-wise regression model to analyze our broiler dataset  it was found
that the use of a coccidiostat impacted the response to feeding  a thermo-toler-
ant phytase (Quantum TM; Q). A 50-day used litter floor pen  study was con-
ducted with 64 pens of 17 male broilers to evaluate the response  to Q phytase
supplemented into a diet with or without a coccidiostat. The  commercial posi-
tive control (PC) four-phase corn/soya/meat-bone meal diets  were formulated
with the negative control (NC) diets containing .05% less Ca,  .13% less AvP,
45 kcal/kg less ME and .03% less TLYS for each phase. NC diets  were fed with
no drug and cocci-vaccine (NC), with salinomycin (S) but no  cocci-vaccine
(NC-S), or with cocci-vaccine (broilers were vaccinated using a  spray cabinet

at day 0) but no drug (NC-CV). All NC diets were fed without  or with 500 U/
kg Q phytase except for NC-CV, which had a 1000 U/kg level  resulting in 8
total diets. Day 21cocci lesion scores were taken from 3  birds/pen within the
intestinal tract for E. acervulina (Ea), E. maxima (Em)  and E. tenella (Et).
Birds fed S had significantly lower incidences of gross  lesions for Ea and Em
compared to no drug or CV birds. No differences in  treatments were observed
for gross lesions for Et and all micro lesions.  Phytase had no impact on cocci
lesion scores. Day 40, broilers fed Q phytase  had significantly heavier BW
(~10.5%) and higher FI compared to NC diets and  the PC group. There were no
significant differences in BW and FI between NC  groups without Q phytase,
but BW was lighter than the PC group. NC-S fed  birds with Q phytase had
significantly better FCR then any other treatment.  Day 50, Q phytase fed birds
had significantly heavier BW than the NC and PC  groups, which was directly
related to the increase in FI. NC-S diets with Q  phytase had significantly better
(~3.8%) FCR then the PC group. The findings  suggest exposure to cocci will
impact performance, although the response to Q  phytase supplementation was
not related and no interaction.
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    S124    The effect of phytase in broiler diets on secretions in the gas-
trointestinal tract and TME. V. Pirgozliev*1, T. Acamovic1, M. R. Bedford2,
1Scottish Agric. College, 2Zymetrics.

A precision feeding study was conducted to compare the effects of  three di-
etary levels of phytase on the endogenous secretions of the  gastrointestinal
tract (GIT), and TME of diets when fed to broilers. Fifty  male Ross broilers
were used and five dietary treatments (soya/maize (SM)  diet, SM+ 250, +500,
+2500 IU/kg phytase and a glucose only diet). Each  treatment had 10 repli-
cates in a randomised block design. The GIT secretions,  measured as sialic
acid, decreased when the amount of dietary phytase  increased (P<0.05). The
TME for diets with 500 and 2500 IU phytase/kg tended  to be higher compared
to the two diets with no phytase and phytase at 250  IU/kg despite using a
constant correction for endogenous secretions from  starved birds. The results
obtained in this study are in accord with previous  research invoving myo-
inosol phosphate-enriched ingredients (Cowieson et al,  2004) which also dem-
onstrated that phytase supplementation decreased the  losses from the GIT in
birds. An increase in the production of endogenous  material in the GIT, which
is then excreted, involves losses of amino acids  and energy from the animal
which is nutritionally expensive. It can be  concluded that decreases in secre-
tions from the GIT in the presence of  phytase, is a mechanism invloved in the
mode of action of dietary phytases  and which accounts for improvements seen
in the performance of birds.
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    S125    Effects of ultra violet irradiation of broiler chickens on growth,
bone development and phytate phosphorus utilization. H. M. Edwards, Jr*,
A. Atencio, G. M. Pesti, Departement of Poultry Science, University of Geor-
gia.

Studies from our laboratory have shown that ultra violet (UV)  irradiation of the
very young chicken from fluorescent lights (providing 3.4%  power (W) in the
UV range 260-400 nm) or from two mercury vapor tubes offers  protection
against development of vitamin D3 deficiency rickets  and tibial dyschondro-
plasia (TD)(British J. Nutrition 90:151). An experiment  has been conducted to
determine if UV irradiation of chicks by these same  techniques will increase
their ability to utilize dietary phytate phosphorus  when the birds are fed a P
deficient diet. The treatments included two  vitamin D3 levels (27.5 and 55 µg
D3/kg). At each level of  D3 there was a control group, birds exposed to fluores-
cent lights  24 h/d, birds exposed to irradiation from the mercury vapor lights
for 30  minutes from below at 1 d of age, and birds fed 5 µg/kg of  1,25-
dihydroxycholecalciferol in the diet. Dietary D3 levels had  significant effects
on the retention of Ca, P and phytate P. Adding  1,25-dihydroxycholecalciferol
to the diet significantly increased bone ash,  plasma dialyzable P and retention
of P and phytate P, while decreasing the  incidence of phosphorus rickets. The
UV irradiation treatment with  fluorescent lights significantly increased bone
ash when 55 µg  D3 was fed. The UV irradiation at the levels used appeared to
have little if any effect on phytate P utilization by broiler chickens.

Key Words: 1,25-dihydroxycholecalciferol, Ultra violet irradiation, Vitamin
D3, Phytate phosphorus, Chickens

    S126    Low levels of E. coli phytase (Quantum) demonstrated equiva-
lent performance in broilers compared to higher levels of fungal phytases.
T. Parr*, C. Wyatt, M. Araba, M. Bedford, Zymetrics, Inc.

Using a step-wise regression model on our dataset found that a  thermo-toler-
ant, E. coli-derived phytase in Pica (Quantum; Q) was able to  liberate more
nutrients from a diet compared to fungal phytases. A 50 day  floor pen trial
using 121 pens of 16 male broilers/pen was conducted to study  the effects of
graded levels of Q phytase on performance of broilers compared  to a constant
level of fungal phytases (Ronozyme and Natuphos). The positive  control (PC)
corn/soya/meat-bone meal four-phase diets were formulated based  on com-
mercial averages with two negative control (NC) diets formulated to  contain
lower levels of AvP (.10 or .12%), ME (30 or 50 kcal/kg) and T.  Lysine (.01 or
.03%), respectively. 200 and 250 U/kg of Q or 500 U/kg of  fungal phytase were
added to the low nutrient reduction NC diet, whereas 400  and 500 U/kg of Q or
500 U/kg of fungal phytase were added to the high  nutrient reduction NC diet
(11 total diets). Day 18, birds fed the NC diets  had lower body weights (BW;
P<0.05) and a higher feed conversion (FCR)  compared to those fed either the
PC or phytase supplemented diets. No  differences were found in feed intake
(FI) across diets. Performance at days  41 and 50 showed depressed BW (21%;
P<0.05), lower FI and higher FCR (P<0.05)  for birds fed the high nutrient
reduction NC diet compared to the PC.  Addition of all levels of Q phytase to
the high nutrient reduction NC diet  improved BW (P<0.05) and FCR equiva-
lent to the PC level at day 41 but not for  the fungal phytases. At day 50, BW for
broilers fed the high reduction NC +  phytases were equivalent to the PC but
FCR was poorer for the fungal phytase  fed birds. At day 41 and 50, BW and
FCR were found to be equivalent for  birds fed lower levels (200 and 250U/kg)
of Q phytase compared to the fungal  phytases (500 U/kg) in the low nutrient
reduction NC and PC group. This study  suggested the addition of as low as 200
U/kg of Q phytase in a low nutrient  reduction diet or 400u/kg of Q phytase in
a high nutrient reduction diet was  more effective to restore performance to PC
level compared to 500 U/kg of  fungal phytase.

Key Words: Broiler, E. coli phytase, Performance, Nutrient reduction

    S127    A simplified in vitro. procedure for determining phosphorus re-
lease from a corn-soybean meal diet. J. N. Broomhead*, D. R. Ledoux, Uni-
versity of Missouri.

An in vitro procedure was previously developed by our lab,  using pepsin and
pancreatin digestion, to determine phosphorus (P) release  from poultry diets
through a dialysis membrane, into a surrounding buffer.  Phosphorus release

was then used to predict P bioavailability. This procedure  was later modified,
removing the difficulty of using the dialysis membrane,  with all enzymes and
solutions added to a 50 ml conical tube. This in  vitro procedure was effective in
determining P release from corn samples.  However, in vitro studies conducted
on a complete corn-soybean meal  (C-SBM) turkey diet resulted in an abnor-
mally high P release. The objective  of this study was to modify the in vitro
procedure for accurate  determination of P release from C-SBM diets (with and
without phytase), and  soybean meal (SBM) alone. Initially, the post-digestion
procedures were  adjusted to prevent protein precipitation from interfering with
P analysis.  It was determined that the initial dilution (inside the conical tube)
should  be completed with 0.32 M perchloric acid and the second dilution should
be  completed with 1 M nitric acid to prevent protein precipitation during final
dilution with the color reagent. When analyzing diets containing a phytase  source
that is coated for protection during pelleting, at least 3 replicates  of 3 g samples
should be used. The high concentration and large particle size  of this phytase
product makes it difficult to obtain a representative  quantity of phytase in a 1 g
feed sample (original procedure), resulting in  high variability. The concentra-
tion of enzymes and digestive solutions were  increased 3 fold, to adjust for the
increased sample size. When determining P  release from SBM alone, xylanase
and glucanase should be added, 1 g samples  should be used because SBM
tends to settle in the tube (preventing enzyme  access), and the initial dilution
should also be changed from 50 ml to 35 ml.  The modified test tube method
was effective in measuring P release from C-SBM  diets, for evaluating phytase
sources, and for analyzing SBM sources alone.

Key Words: In vitro procedure, P release, Diets

    S128    Prediction of corn quality improvement with enzymes through
NIR measurements. S. Dalsgaard*1, M. F. Isaksen1, M. Hruby2, A. Cowieson2,
1Enzyme Development, Danisco A/S, 2Danisco Animal Nutrition.

Corn is globally the most important cereal grain and a major part  of broiler feed
in many countries. In 2003, the global production of corn  exceeded 630M Mt
and the demand for corn is expected to reach 840M Mt by  2020. In poultry
diets corn is included as the primary energy source,  contributing more than
60% of total feed energy, mainly due to its high  starch content (>60 %). Exog-
enous enzymes have been used commercially for  more than 15 years to im-
prove nutrient digestibility of wheat and  barley-based diets and during the past
5 years they have also shown potential  in corn-based diets. As with other ingre-
dients, the response of corn to  enzyme supplementation depends on a wide
range of factors and can be  difficult to predict. In order to maximise the value
associated with the  addition of enzymes to corn-based diets a service has been
developed that is  capable of predicting the energy improvement value (EIV) of
a given sample of  corn when the corn is supplemented with the enzyme
Avizyme® 1500. A sample  of corn is subjected to analysis by NIR spectros-
copy and a calibration  developed by Danisco, which is based on more than 150
samples of corn, can  predict the protein, oil, moisture and starch content of the
corn as well as  the digestibility of the starch. The EIV value of the corn when
supplemented  with the enzyme is then obtained from a model based on in vivo
digestibility  data in broilers, correlated with the in vitro components. Using
this model  it is therefore possible to follow geographical and annual trends in
corn  quality, including variability, and the response to exogenous enzymes.
This  information is invaluable for the continued production of high quality,
consistent poultry products.

Key Words: Corn, Starch digestibility, Enzymes, NIR

    S129    Effect of Hemicell®-W (ß-Mannanase/Xylanase) on Sanhuang
broiler performance fed normal and low energy diets. F. L. Jin*1, H. Y.
Hsiao1, T. H. Kuang2, X. T. Wang2, 1ChemGen Corporation, 2Conti Chia Tai
International Holdings Ltd.

Extensive research has demonstrated that Hemicell®  has dietary energy values
of 100 to 120 Kcal/kg ME for broilers. However,  there is limited information
available whether the energy value is also  available for Sanhuang broilers,
which are the dominant broiler spices in  Southern China. Two experiments
(EXP) were conducted with relatively fast  growing commercial Sanhuang broil-
ers. The birds were placed in floor pens  and provided with Corn-SBM and
Corn-SBM-Wheat based diets. Liquid  Hemicell®-W was sprayed on the feed
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postpelleting. Two  dietary treatments in EXP 1 were 1) Corn-SBM, 2) Corn-
SBM-Wheat  +Hemicell®-W -100 Kcal/kg ME; and three dietary treatments  in
EXP 2 were 1) Corn-SBM, 2) Corn-SBM +Hemicell®-W -100  Kcal/kg, 3) Corn-
SBM-Wheat +Hemicell®-W -100 Kcal/kg ME. A  total of 600 Zhengda-88 male
birds (grown from 0 to 28 days of age) were  randomly assigned to 8 pens with
50 birds per pen and 4 replications per  treatment in EXP 1. A total 830 Xin-
Guang-Huang male birds (grown from 0 to  56 days of age) were randomly
assigned to 26 pens with 30 to 35 birds per pen  and 8 to 10 replications per
treatment in EXP 2. Body weight, feed  consumption, shank color and mortality
were measured weekly. Weight gain,  feed to gain ratio were calculated. In EXP
1, there were no significant  differences (P>0.05) between treatment 1 and 2 in
total weight gain (633.8 vs  623.8 g) and feed conversion ratio (1.851 vs. 1.850).
In EXP 2, treatment 2  and 3 significantly improved Sanhuang broiler perfor-
mance over Treatment 1 in  total weight gain (2.022 and 1.995 vs. 1.917 kg,
P<0.05) and feed conversion  ratio (2.18 and 2.20 vs. 2.22, P<0.1). There were
no significant differences  in mortality and shank color among the treatments.
These data demonstrate  that Hemicell®-W improved live performance of
Sanhuang  broilers with at least 100 Kcal/kg increase in ME.

Key Words: Sanhuang broiler, Hemicell®-W, ß-Mannanase, ME value

    S130    Experiments to test the energy sparing effects of ß-Mannanase
(Hemicell) on performance and body weight uniformity in broiler chick-
ens provided with corn-soybean meal diets. M. Jackson*1, D. Anderson1, H.
Hsiao1, F. Jin1, G. Mathis2, 1ChemGen Corp, 2Southern Poultry Research.

The enzyme ß-mannanase has been shown to improve growth,  feed conversion
and body weight uniformity in broilers. The mechanism results  in an improve-
ment in energy utilization through degradation of highly  anti-nutritive ß-man-
nans present in all soybean meals. Two, 42-day pen  trials were conducted in
floor pens with male Cobb X Cobb broilers provided  with corn-soybean meal
based diets. In both experiments, 3 treatments were  compared, namely: (1)
control; (2) as (1) minus 120 Kcal/kg ME; and (3) as  (2) plus ß-mannanase.
The first study involved 50 birds/pen and 10  replications, and the second in-
volved 30 birds/pen and 8 replications. At  the conclusion of Experiment 2, all
birds were individually weighed to  determine body weight uniformity on a pen
basis. Decreasing ME significantly  decreased the 42-day body weight (2.19 vs.
2.12 kg) in Experiment 1 only.  Feed conversion significantly worsened in Ex-
periments 1 (1.81 vs. 1.85) and 2  (1.82 vs. 1.90). Addition of ß-mannanase to
the low ME diets  significantly improved body weight by 3.2 and 1.9% and
improved FCR by 4 and  6 points in Experiments 1 and 2, respectively. Broiler
performance in the low  ME treatments with the enzyme was not significantly
different from that of  the high ME treatments without the enzyme in both
experiments. In Experiment  2, body weight uniformity was significantly better
in the enzyme treatment  group (CV=8.44%) than in the low and high energy
treatments (CV = 11.66 and  10.25%, respectively). Results of these studies
suggest that  ß-mannanase can spare approximately 120 Kcal/kg ME and im-
prove body  weight uniformity under practical conditions.

Key Words: ß-Mannanase, Broilers, Energy, Uniformity

    S131    Effect of ß-Mannanase (Hemicell) and phytase on broiler chicken
performance to 42 days provided with corn-soybean meal diets at varying
energy levels. M. Jackson*1, D. Anderson1, H. Hsiao1, F. Jin1, G. Mathis2,
1ChemGen Corp, 2Southern Poultry Research.

ß-mannan is a polysaccharide found in soybean meal and other  plant proteins.
Low concentrations of ß-mannan have been shown to  reduce carbohydrate
metabolism and energy utilization in monogastrics. In  many experiments with
broilers, the enzyme ß-mannanase has been shown  to improve growth and feed
conversion. Phytase is used extensively in broiler  diets and little information is
available about the effects of combining  phytase and ß-mannanase on broiler
performance and energy utilization.  A 42-day pen trial was conducted in floor
pens with 50 male Cobb X Cobb birds  per pen, 5 diets, and 7 replications.
Dietary treatments were: (1) Positive  control; (2) as (1) minus 110 Kcal/kg
ME; (3) as (2) plus ß-mannanase;  (4) as (1) minus 160 Kcal/kg ME; and (5) as
(4) minus 0.1% Ca and P plus  ß-mannanase and phytase. At 42 days of age,
reducing the ME by 160  Kcal/kg significantly decreased body weight. FCR
was significantly worse  minus 110 Kcal/kg (1.90 vs. 1.85) and further deterio-

rated by reducing 160  Kcal/kg (1.94 vs. 1.90). ß-mannanase significantly im-
proved FCR in the  diet with 110 Kcal/kg ME reduction (1.86 vs. 1.90) and the
combination of  ß-mannanase and phytase significantly improved FCR with
the160 Kcal/kg  ME reduction diet (1.86 vs. 1.94). Body weight was also sig-
nificantly improved by adding the enzyme combination (2.16 vs. 2.00 kg). The
experiment  demonstrated that a combination of phytase and ß-mannanase in
broiler  diets can have additive effects regarding both enzyme’s positive effect
on  energy utilization.

Key Words: ß-mannanase, Phytase, Broilers, Energy

    S132    Mintrex™ zn organic trace mineral (zinc bis[-2-hydroxy-4-
methylthiobutyrate]) serves as a zinc and methionine source, and improves
performance, intestinal epithelial lifespan, gut breaking strength and tibia
zinc in broilers. J. Richards*, T. Hampton, C. Wuelling, M. Wehmeyer, M.
Kitchell, J. Dibner, Novus International, Inc..

Organic zinc sources provide performance and health benefits in  broilers even
when fed on top of a zinc-sufficient diet. Mintrex™ zn organic trace mineral is
an organic zinc source with 2-hydroxy-4(methylthio)  butanoic acid (HMTBA)
as the organic ligand. We tested whether Mintrex zn  provides benefits with
respect to early gut development, gut breaking  strength, growth performance
and tibia zinc levels in broilers. Cobb x Cobb  broilers were fed diets that were
zinc deficient (35ppm), supplemented with  70ppm zinc sulfate, or 70ppm zinc
sulfate + 35ppm organic zinc  (zinc-methionine or Mintrex zn). At day 20 half
the birds were put on a  coccidiostat, and on day 24 half were coccidiosis chal-
lenged. Mintrex zn  improved epithelial lifespan versus the low-zinc diets. Only
Mintrex zn gave  a significant improvement in gut breaking strength. All supple-
mented diets  improved feed conversion, but only Mintrex zn significantly im-
proved body  weight, breast percent and performance index. Tibia zinc levels
were highest  in the birds fed Mintrex zn. Thus, Mintrex zn is an effective zinc
source  that provides performance and tissue benefits when compared to a  zinc-
deficient diet, or a diet supplemented with inorganic zinc. We also  investigated
whether the HMTBA in Mintrex zn is used as a methionine source.  Broilers
were gavaged with equimolar amounts of 14C-HMTBA in the form of zinc
bis(-2-hydroxy-4-methylthiobutyrate) or HMTBA. Birds were rested for 60-90
minutes, various tissues were collected and scintillation counted, and  radioac-
tivity incorporated into protein was determined. These experiments  show that
the HMTBA in Mintrex zn is an effective source of methionine  activity.
™Mintrex is a trademark of Novus International, Inc.

Key Words: Zinc bis(-2-hydroxy-4-methylthiobutyrate), Mintrex, Zinc, Me-
thionine, Broiler

    S133    Effect of Versayme™ and dietary protein levels on growth per-
formance of broilers using industry-based criteria for evaluation. M.
Fosnaught*, N. Odetellah, BioResource International, Inc.

Versazyme™, a protease-based feed additive, was  supplemented in diets for-
mulated to Agristats Company Averages for 2.00-2.73  kg broilers (2003) vary-
ing only in low (95), medium (100), and high (105)% CP  levels. Diets were fed
from 0-50 d of age with and without VZ (0.10% wt/wt)  in a 2X3 factorial
arrangement. The respective low (LP), medium (MP), and  high (HP) CP diets
were fed throughout phases as follows: Starter: 21, 22,  23%; Grower: 19, 20,
21%; Finisher: 17, 18, 19%; and Withdraw: 16, 17, 18%CP.   In each diet,
amino acid content was maintained relative to CP%. The  experimental unit
was a pen of 106 mixed-sex broilers with 8 pens/treatment.  BW and FCR
adjusted for mortality and culls (aFCR), breast meat yield, and  uniformity were
measured. No interaction effects were observed. Increasing  CP from 95 to 100
and 105% resulted in enhanced BW (2.31, 2.37, 2.41 kg) and  aFCR (1.93,
1.88, 1.86), respectively. Supplementing with VZ at the low CP  level had a
4.5% increase in BW (LP+VZ=2.42 vs. LP=2.31 kg, P=.01) and 3.2%  im-
provement in aFCR (LP+VZ=1.86 vs. LP=1.93, P<.01) resulting in a reduction
of feed cost/kg live weight by $.0025. Feeding the MP+VZ also improved aFCR
(MP+VZ=1.85 vs. MP=1.88, P=.02) while effects on BW at the MP level  ap-
proached significance (MP+VZ=2.42 vs. MP=2.37 kg, P=.08). VZ  supple-
mentation of the HP diet only resulted in numerical improvements in BW  and
aFCR. VZ’s enhancement of breast meat yield in LP or MP diets was  limited
(P>0.05), but VZ markedly increased breast meat yield (% of live  weight) in
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the HP diet (HP+VZ=32.4% vx. HP=31.5%, P=.001). Flock uniformity  was
improved when comparing respective diets with and without VZ. In  conclu-
sion, feeding diets containing 95%-105% industry average CP levels  plus VZ
improved broiler performance as denoted by increased BW and aFCR at  lower
CP and breast meat yield at higher CP. Benefits of VZ were optimized  in low
CP diets which indicate improved protein availability and a potential  for feed
cost savings.

Key Words: Versazyme™, Broiler performance, Enzyme, Protein, Breast meat

    S134    Enzyme-based protein digestibility (IDEA™ kit accurately pre-
dicts poultry in vivo. amino acid digestibility for fishmeal. C. Schasteen1, J.
Wu*1, M. Schulz1, C. Parsons2, 1Novus International, Inc., 2Department of Ani-
mal Sciences, University of Illinois.

IDEA™ is a patented enzyme-based assay designed for rapid  determination of
amino acid digestibility of poultry feed ingredients  including soybean meal,
meat and bone meal, poultry byproduct meal, and  feather meal. The objective

of this study was to evaluate the applicability  of IDEA™ technology to predict
digestibility of fishmeal produced for  animal feed. An autoclave experiment
was conducted to assess the effect of  processing (heat and moisture) on amino
acid digestibility of fishmeal.  Increasing autoclaving times from 0 to 120 min
at 120°C, 16 psi of a  commercial Menhaden meal (n=4) resulted in decreases
in true lysine  digestibility determined in the precision-fed cecectomized rooster
assay  (Fernandez & Parsons, 1994). IDEA analysis of these samples indicated
a  strong correlation of IDEA values with the true lysine digestibility  deter-
mined in roosters (r2 of 0.97). Next we evaluated 9 US  commercial fishmeal
products collected from the field. True amino acid  digestibilities were varied
over a wide range, particularly for Lys (66.5% to  94.8%) and Cys (37.4% to
87.2%). IDEA analysis of these samples yielded  results correlated well with
those of the rooster assay (r2 of  0.69 and 0.75, respectively). Results of this
study suggested that  variations in amino acid digestibility existed among US
commercial fishmeal  products. IDEA™ provided a good prediction of in vivo
poultry  digestibility of fishmeal. Extension of IDEA™ testing with fishmeal
from other world areas is underway.

Key Words: IDEA, In vitro assay, Fishmeal, Amino acid digestibility, Poultry

    S135    Withdrawn.

    S136    Molecular characterization of avian influenza viruses isolated in
Texas. B. Lupiani1, P. Suchodolski1, K. Turbyfill1, J. El-Attrache*1, J. Linares2,
C. Cardona3, S. Reddy1, 1Texas A&M University, 2Texas Veterinary Medical
Diagnostic Laboratory, 3University of California Davis.

Avian influenza (AI) virus represents an important threat for the  poultry indus-
try and human health. Wild birds are reservoirs of AI viruses  and an important
source of virus infection that affect commercial poultry.  In Texas, different
subtypes of AI, including a highly pathogenic virus, have  been isolated. How-
ever, there has not been a comprehensive phylogenetic  characterization of the-
ses isolates. In the present study we report the  phylogenetic analysis of AI
viruses, from different subtypes, isolated in  Texas from 1979 to 2002.

Key Words: Avian influenza, Phylogenetic analysis

    S137    Evaluation of a defined competitive exclusion product upon Sal-
monella enterica. serovar enteritidis. horizontal transmission in Leghorn
chickens. M. A. Juarez-Estrada*, J. A. Molina-Hernandez, Department of Ani-
mal Production: Poultry, FMVZ-UNAM.

This experiment was carried out in order to evaluate a defined  competitive
exclusion product (DCE). First at all, 240 male Leghorn chickens  were divided
in three groups of 20 birds each one with four replicates by  group, they were
placed at floor pens with wood shaving litter. The groups  were identified as
follow A) At first day chickens received PBS, after that  at 3 days old, they were
challenged per os with 1x 108 CFU  of Salmonella enterica serovar enteritidis
(SE  PT13A)/bird. B) At 1 and 3 days old these chickens received PBS. C)
Chickens received DCE at fist day old, they received PBS at three days old  too.
Two replicates from each group were euthanized at 13 and two replicates  at 15
days of age. SE PT13A was recovered from liver-spleen (LS)  and cecal tonsils
(CT). At 13 days of age group C showed up the lowest SE  PT13A isolates
(7.5%)c (p<0.05) from LS than B  (27.5%)b and A (75.0%)a groups. SE PT13A

isolates from CT into the group B (57.5%)a apparently was lower  (p<0.05) than
group A (100%)a but it was higher than group C  (25%)b. At 15 days of age SE
PT13A isolates from LS for  the B (10.0%)b and C (12.5%)b groups were lower

(P<0.05) than group A (57.5%)a. SE PT13A isolates from  CT into group B
(27.5%)b and group C (42.5%)b were  lower than the group A (87.5%)a. DCE
reduce horizontal  transmission and diminish SE PT13A from LS and CT into
the  chickens that they received DCE at first day of age, but into negative  con-
trol chickens without DCE, SE PT13A isolates were diminished  too. In fact,
this percent reduction into group B was clearly showed up at 15  days of age,
possibly the group B were receiving DCE from group C by  horizontal way. The
defined competitive exclusion products are a good option  upon SE control at
chicken growing up in Layer Farms.

Key Words: Probiotics, Salmonella control, Breeder Leghorn Hens, Salmo-
nella infection, Layer hens

    S138    Fowl cholera vaccination in laying hens: local and systemic hu-
moral immune response. R. Merino*, L. Avina, Departamento de Produccion
Animal: aves, FMVZ, UNAM, Mexico.

Fowl cholera is an infectious disease that affects the egg  production; vaccina-
tion is useful in order to reduce this effect. However, to  measure the local
immune response is not common. The aim of this study was to  use an ELISA
test to detect both IgA and IgG in vaccinated laying hens. A  commercial flock
of laying hens was vaccinated against Pasteurella  multocida at 4, 10 and 17-
wk of age. Serum samples and Harderian gland  (HG) extract were taken at
different ages in the period between the first  vaccination and the laying peak.
The humoral immune response was evaluated 12  times for IgG (serum samples)
and 8 times for IgA (Harderian gland) using the  same ELISA test (Synbiotics
Co.). The manufacturer’s directions were used to  test the serum samples; for
IgA detection in the HG samples, the same ELISA  plate was used, but one anti
chicken IgA - HRPO conjugate and TMB as  substrate were used. Prior vacci-
nation all tested sera were negative for IgG and IgA. The ELISA  titers were the
following for IgG: For the 5, 9, 10, 11, 12, 13, 18, 19, 21,  22, 23, 25 wk of age
the antibody titers were 2204, 1878, 2131, 1262, 1708,  2397, 3707, 2636,
1856, 2525, 1796 and 2175 respectively. The ELISA titers  for IgA at 12, 13,
14, 18, 19, 21, 22, 23, 25 wk of age were 685, 106, 390,  3755, 1178, 1591,
2359, 548 and 566 respectively. The highest titers from both IgG (3707) and
IgA (3755) were gotten at 18 wk  of age, 1 week after the last vaccination. This
study shows the relationship between IgG and IgA in laying hens  immunized
against P. multocida. A similar investigation on IgA  antibodies against fowl
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the HP diet (HP+VZ=32.4% vx. HP=31.5%, P=.001). Flock uniformity  was
improved when comparing respective diets with and without VZ. In  conclu-
sion, feeding diets containing 95%-105% industry average CP levels  plus VZ
improved broiler performance as denoted by increased BW and aFCR at  lower
CP and breast meat yield at higher CP. Benefits of VZ were optimized  in low
CP diets which indicate improved protein availability and a potential  for feed
cost savings.

Key Words: Versazyme™, Broiler performance, Enzyme, Protein, Breast meat

    S134    Enzyme-based protein digestibility (IDEA™ kit accurately pre-
dicts poultry in vivo. amino acid digestibility for fishmeal. C. Schasteen1, J.
Wu*1, M. Schulz1, C. Parsons2, 1Novus International, Inc., 2Department of Ani-
mal Sciences, University of Illinois.

IDEA™ is a patented enzyme-based assay designed for rapid  determination of
amino acid digestibility of poultry feed ingredients  including soybean meal,
meat and bone meal, poultry byproduct meal, and  feather meal. The objective

of this study was to evaluate the applicability  of IDEA™ technology to predict
digestibility of fishmeal produced for  animal feed. An autoclave experiment
was conducted to assess the effect of  processing (heat and moisture) on amino
acid digestibility of fishmeal.  Increasing autoclaving times from 0 to 120 min
at 120°C, 16 psi of a  commercial Menhaden meal (n=4) resulted in decreases
in true lysine  digestibility determined in the precision-fed cecectomized rooster
assay  (Fernandez & Parsons, 1994). IDEA analysis of these samples indicated
a  strong correlation of IDEA values with the true lysine digestibility  deter-
mined in roosters (r2 of 0.97). Next we evaluated 9 US  commercial fishmeal
products collected from the field. True amino acid  digestibilities were varied
over a wide range, particularly for Lys (66.5% to  94.8%) and Cys (37.4% to
87.2%). IDEA analysis of these samples yielded  results correlated well with
those of the rooster assay (r2 of  0.69 and 0.75, respectively). Results of this
study suggested that  variations in amino acid digestibility existed among US
commercial fishmeal  products. IDEA™ provided a good prediction of in vivo
poultry  digestibility of fishmeal. Extension of IDEA™ testing with fishmeal
from other world areas is underway.

Key Words: IDEA, In vitro assay, Fishmeal, Amino acid digestibility, Poultry

    S135    Withdrawn.

    S136    Molecular characterization of avian influenza viruses isolated in
Texas. B. Lupiani1, P. Suchodolski1, K. Turbyfill1, J. El-Attrache*1, J. Linares2,
C. Cardona3, S. Reddy1, 1Texas A&M University, 2Texas Veterinary Medical
Diagnostic Laboratory, 3University of California Davis.

Avian influenza (AI) virus represents an important threat for the  poultry indus-
try and human health. Wild birds are reservoirs of AI viruses  and an important
source of virus infection that affect commercial poultry.  In Texas, different
subtypes of AI, including a highly pathogenic virus, have  been isolated. How-
ever, there has not been a comprehensive phylogenetic  characterization of the-
ses isolates. In the present study we report the  phylogenetic analysis of AI
viruses, from different subtypes, isolated in  Texas from 1979 to 2002.

Key Words: Avian influenza, Phylogenetic analysis

    S137    Evaluation of a defined competitive exclusion product upon Sal-
monella enterica. serovar enteritidis. horizontal transmission in Leghorn
chickens. M. A. Juarez-Estrada*, J. A. Molina-Hernandez, Department of Ani-
mal Production: Poultry, FMVZ-UNAM.

This experiment was carried out in order to evaluate a defined  competitive
exclusion product (DCE). First at all, 240 male Leghorn chickens  were divided
in three groups of 20 birds each one with four replicates by  group, they were
placed at floor pens with wood shaving litter. The groups  were identified as
follow A) At first day chickens received PBS, after that  at 3 days old, they were
challenged per os with 1x 108 CFU  of Salmonella enterica serovar enteritidis
(SE  PT13A)/bird. B) At 1 and 3 days old these chickens received PBS. C)
Chickens received DCE at fist day old, they received PBS at three days old  too.
Two replicates from each group were euthanized at 13 and two replicates  at 15
days of age. SE PT13A was recovered from liver-spleen (LS)  and cecal tonsils
(CT). At 13 days of age group C showed up the lowest SE  PT13A isolates
(7.5%)c (p<0.05) from LS than B  (27.5%)b and A (75.0%)a groups. SE PT13A

isolates from CT into the group B (57.5%)a apparently was lower  (p<0.05) than
group A (100%)a but it was higher than group C  (25%)b. At 15 days of age SE
PT13A isolates from LS for  the B (10.0%)b and C (12.5%)b groups were lower

(P<0.05) than group A (57.5%)a. SE PT13A isolates from  CT into group B
(27.5%)b and group C (42.5%)b were  lower than the group A (87.5%)a. DCE
reduce horizontal  transmission and diminish SE PT13A from LS and CT into
the  chickens that they received DCE at first day of age, but into negative  con-
trol chickens without DCE, SE PT13A isolates were diminished  too. In fact,
this percent reduction into group B was clearly showed up at 15  days of age,
possibly the group B were receiving DCE from group C by  horizontal way. The
defined competitive exclusion products are a good option  upon SE control at
chicken growing up in Layer Farms.

Key Words: Probiotics, Salmonella control, Breeder Leghorn Hens, Salmo-
nella infection, Layer hens

    S138    Fowl cholera vaccination in laying hens: local and systemic hu-
moral immune response. R. Merino*, L. Avina, Departamento de Produccion
Animal: aves, FMVZ, UNAM, Mexico.

Fowl cholera is an infectious disease that affects the egg  production; vaccina-
tion is useful in order to reduce this effect. However, to  measure the local
immune response is not common. The aim of this study was to  use an ELISA
test to detect both IgA and IgG in vaccinated laying hens. A  commercial flock
of laying hens was vaccinated against Pasteurella  multocida at 4, 10 and 17-
wk of age. Serum samples and Harderian gland  (HG) extract were taken at
different ages in the period between the first  vaccination and the laying peak.
The humoral immune response was evaluated 12  times for IgG (serum samples)
and 8 times for IgA (Harderian gland) using the  same ELISA test (Synbiotics
Co.). The manufacturer’s directions were used to  test the serum samples; for
IgA detection in the HG samples, the same ELISA  plate was used, but one anti
chicken IgA - HRPO conjugate and TMB as  substrate were used. Prior vacci-
nation all tested sera were negative for IgG and IgA. The ELISA  titers were the
following for IgG: For the 5, 9, 10, 11, 12, 13, 18, 19, 21,  22, 23, 25 wk of age
the antibody titers were 2204, 1878, 2131, 1262, 1708,  2397, 3707, 2636,
1856, 2525, 1796 and 2175 respectively. The ELISA titers  for IgA at 12, 13,
14, 18, 19, 21, 22, 23, 25 wk of age were 685, 106, 390,  3755, 1178, 1591,
2359, 548 and 566 respectively. The highest titers from both IgG (3707) and
IgA (3755) were gotten at 18 wk  of age, 1 week after the last vaccination. This
study shows the relationship between IgG and IgA in laying hens  immunized
against P. multocida. A similar investigation on IgA  antibodies against fowl
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cholera in laying hens has not been found in the  literature so far. Further stud-
ies are required in order to avoid the  sacrifice of birds to obtain antibodies from
the Harderian gland. It is  suggested to test lachrymal fluid, saliva and tracheal
fluid for IgA  detection quantification

Key Words: Pasteurella multocide, Vaccination, Harderian gland, ELISA

    S139    Recovery of Clostridium perfringens. from poultry transport crates
after different holding times and disinfectant regimens. B. A. McCrea*, K.
S. Macklin, O. A. Oyarzabal, R. A. Norton, J. B. Hess, S. F. Bilgili, Auburn
University.

Poultry transport crates can be a source of contamination with  pathogenic bac-
teria. Research has been performed on cleaning and  transmission with regard
to Salmonella spp. and Campylobacter  jejuni. C. perfringens is another im-
portant food borne pathogen  that can also cause diseases such as necrotic en-
teritis and gangrenous  dermatitis in poultry. Confining birds for extended peri-
ods has been  associated with an increase in the rate of bacteria shedding. This
study  examined C. perfringens recovery after various cleaning and  disinfec-
tion regimens as well as after an extended holding period prior to  slaughter.
 A total of 24 (3 replicates/cleaning regimen) plastic transport crates  (35 in x
23.5 in) were utilized in this experiment. Six 43 day old broilers  were placed in
each crate and transported for one hour to simulate transport  conditions. There
were two holding time treatments; the AM treatment was  processed 2 hours
after transport while the PM treatment was held for 8  hours. Four cleaning and
disinfection treatments, consisting of: power  washing alone, power washing
and sun-drying, power washing and (5% v/v)  sodium hypochlorite dip, and
power washing and quaternary ammonium dip were  applied. All crates were
swabbed before and after the application of  treatments.
 There was no difference (p > 0.05) in the recovery of C.  perfringens from
crates in the PM treatment (0.5 log10cfu/ml)  versus the AM treatment (0.7
log10cfu/ml). The level of C.  perfringens was 1.9 log10cfu/ml prior to the
application of  cleaning and disinfection treatments. All cleaning and disinfec-
tion  treatments resulted in a significant (p > 0.05) reduction of C.  perfringens
(<0.4 log10 cfu/ml). Pressure washing  alone was effective in reducing the C.
perfringens load in transport  crates.

Key Words: C. perfringens, Transport crate, Disinfection

    S140    Chicken immunization against Salmonella enteritidis. with
periplasmic proteins and supernatant proteins of  Salmonella enteritidis.
biovar Issatschenko. V. Uribe-Torres, G. Gomez-Verduzco, O. Urquiza-Bravo*,
National University of Mexico (UNAM).

Poultry production is one if the most susceptible to economic  losses by sanitary
problems. One of these problems is represented by avian  salmonelosis. It is a
world-wide disease due to egg consumption and/or  Salmonella contaminated
chicken meat. Control programs include  vaccination because they confer im-
munity and reduce Salmonella  excretion in feces. There are experimental vac-
cines with some bacterial  components like S. gallinarum outer membrane pro-
teins (OMP), or  enterotoxins related to OMP. It has been observed re-isolation
reduction from  feces in challenged birds or the ability reduce S. enteritidis
linking  to intestinal mucosa, suggesting the possibility of these proteins could
be  potential immunogens to reduce Salmonella colonization in birds. Due  to
mentioned before the objective of this work was: to evaluate the use of  super-
natant proteins (SP) and periplasmic proteins (PP) of Salmonella  enteritidis
biovar Issatschenko as immunogen for the control of  Salmonella enteritidis
infection in broiler chickens. Five micrograms  of SP and PP were inoculated by
oral route in one day old chickens. 15 days  later were challenged with 106/ml/
chikcken of Salmonella  enteritidis. There was no signology, neither mortality,
nor bacterial  feces elimination during all the time of the study. No seroconversion
was  seen at 15 days posinoculation with Salmonella enteritidis biovar
Issatschenko SP neither PP in challenged groups. There was no re-isolation of
Salmonella enteritidis in challenged groups. These results do not  reflect if
Salmonella enteritidis biovar Issatschenko SP and PP could  serve as immuno-
gens for the control of Salmonella enteritidis  infeccion in chickens, due to

Salmonella enteritidis behavior and also  the use of the heterologus antigen in
the agglutination rapid plate test.

Key Words: Salmonella issatschenko, Salmonella danysz, Salmonella
gallinarum, Salmonella enterotoxins, Salmonella enterotoxic activity

    S141    Infectious bursal disease virus full length sequence analysis. D.
Petkov*1, E. Linnemann1, D. Kapczynski2, H. Sellers1, 1Department of Avian
Medicine, College of Veterinary Medicine, University of Georgia, 2Southeast
Poultry Research Laboratory, USDA.

Full length sequence analysis of infectious bursal disease virus  (IBDV) may
help to identify regions involved in pathogenesis. Segments A and  B of field
isolate 9109, Lukert, Edgar cell-culture adapted (CCA), and Edgar  chicken
embryo-adapted (CEA) strains were sequenced. The amino acid sequences  were
aligned with previously published sequences followed by phylogenetic  analy-
sis using recently reported cleavage sites and RNA-dependent,  RNA-polymerase
(RdRp) motifs. Our analysis revealed the VP2 predicted  conserved antigenic
sites are located outside of the previously proposed  major and minor hydro-
philic peaks. In addition, no predicted antigenic sites  were observed within the
minor peaks. Extensive amino acid substitutions in  the VP2 processing site
were observed in Edgar CCA and CEA strains. Lukert,  Edgar CCA and CEA
have a substitution within the VP2 carboxyl domain which  plays a role in VP2-
VP2 and VP2-VP3 interactions. Determinants for tissue  culture adaptation
were conserved in Edgar CCA and Lukert. Amino acid  determinants for US
variants were observed in isolate 9109. Lukert and Edgar  CCA and CEA strains
have substitutions in VP3 self- and dsRNA-binding domains  at position 31
and 238, respectively. Motif I withinVP4 has substitutions in  9109 at 541 and
547, whereas, Lukert, Edgar CCA and CEA have 541. Segment B  (VP1) has
881 amino acids in Lukert and Edgar CCA and 879 in 9109 and Edgar  CEA
strains. RdRp in Lukert have substitutions at 479 and 528 and 9109 has at  546.
Edgar CEA substitution at 46 is part of the Ser-phosphorylation motif.  Phylo-
genetic analysis of the polyprotein demonstrated that 9109 is closely  related to
variant E. The VP2 antigenic sites include only partially two of  the previously
suggested hydrophilic peaks. VP2 processing site may not be  important for the
tissue specificity. VP1 or RdRP demonstrated the same  clustering pattern. The
very virulent and classical strains (serotype I)  formed two distinct clusters with
serotype II strains more closer related to  classical serotype I strains.

Key Words: IBDV, Sequence, Analysis

    S142    Prediction of reovirus sigma C protein epitopes by bioinformatics.
H. Wu*1, Y. Williams1, K.-S. Gunn1, N. Singh2, R. Locy2, J. Giambrone2, 1Ala-
bama State University, 2Auburn University.

Epitope-based vaccine prototypes can stimulate protective immune  responses
against viruses. Identification of protective epitopes by  traditional methods
such as phage display are time and labor intensive. Such  methods rely upon
activity of epitope regions through empirical means for  identification.
Bioinformatics enables researchers to apply predictive  approaches to identify
protective epitopes. Software programs predict  epitopes by computer-driven
pattern matching algorithms or analysis of  conserved protein sequences for
homology with known epitopes. Such database  services are expensive and lim-
ited to mouse and human pathogens. We developed  a protocol for epitope pre-
diction for an avian virus. Avian reovirus (ARV)  Ã•’’ C protein is the main
immunogenic surface protein of ARV. We expressed  recombinant Ã•’’ C pro-
tein in yeast and plants. Epitope predictions are based  upon: (1) 2D and 3D
structural analysis, (2) PROSITE glycosylation patterns,  (3) protein sequence
homology and alignments, and (4) hydrophobic index.  Using this approach,
we predicted 3 regions within the Ã•’’ C protein that  harbor putative protec-
tive epitopes. Future studies will involve vaccination  of birds with predicted
epitope-bearing Ã•’’ C peptides, cell proliferative  analysis, and protection
against challenge.

Key Words: Reovirus, Sigma C, Epitopes, Bioinformatics
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    S143    Duration of scratches related to occurrence of inflammatory
process in commercial broiler flocks. M. Alfonso*1, B. Hewat2, J. Barnes1,
1North Carolina State University, 2Tyson Foods, Inc.

Inflammatory process (IP), or cellulitis, is an important cause of  economic loss
in the broiler industry due to increased condemnations,  downgrading at pro-
cessing, and higher labor costs to process affected flocks.   IP has been associ-
ated with the presence of scratches in live chickens. In  this study, the gross
changes in skin scratches detected in broilers before  processing were evaluated
and correlated with IP in the carcasses. A total  of 90 fast-feathering male and
female broilers reared in three commercial  flocks were studied. In each flock,
10 birds showing fresh,  naturally-occurring scratches 6 days before process-
ing, 5 birds showing fresh  scratches 3 days, 1 day, or <5 hours before process-
ing, and control birds  with no scratches were identified. Scratches were moni-
tored in each bird on  a daily basis. All birds were processed at the same time
and carcasses were  traced individually. After USDA inspection, 44% of car-
casses with 6-day-old  scratches, 31% of carcasses with 3-day-old scratches,
and 18% of carcasses  with 1-day-old scratches were hung on the salvage line
and reprocessed for  IP. Carcasses with scratches <5 hours and control birds
without scratches  passed inspection without requiring reprocessing. While the
healing pattern  of the scratches was similar among birds, development and
severity of IP  lesions were different. The characteristic subcutaneous caseous
plaques in  IP were not found in any of the carcasses in this study indicating that
a  period of time longer than 6 days is necessary for them to develop. IP  causing
carcasses to be reprocessed can occur when broilers get scratched  within 1 day
prior to slaughter. However, the incidence of IP increases with  the age of the
scratches up to 6 days before processing. Preventing  scratches before process-
ing is essential to achieve satisfactory carcass  quality in broilers.

Key Words: Broilers, Inflammatory process, Cellulitis, Scratches

    S144    Withdrawn.

    S145    Withdrawn.

    S146    Effect of monensin on the microbial ecology of the avian intes-
tine. T. Liu*, J. Lu, C. Hofacre, B. Harmon, M. Lee, The University of Georgia.

The intestinal microbiota is part of a complex ecosystem that is  intimately
involved in the development and maintenance of intestinal health.  In order to
study the effects of a common feed additive, monensin, on the  composition of
the avian intestinal bacterial community we used 16S ribosomal  DNA commu-
nity analysis to evaluate the development of the ileal community.  Diets that
were corn or wheat-based were found to produce similar ileal  bacterial com-
munities in chickens while monensin, an ionophore antimicrobial,  produced a
bacterial community rich in clostridia. None of the diets appeared  to adversely
affect the intestinal health of the birds.

Key Words: Monensin, Intestine, Microflora

    S147    Humoral immune response (IgG and IgA) in broiler chickens
vaccinated against Infectious Laryngotracheitis. C. Rosario, R. Merino*,
Departamento de Produccion Animal: aves, FMVZ, UNAM, Mexico.

Infectious Laryngotracheitis (ILT) has arisen recently in some  areas in north
Mexico. Some poultry companies have decided to vaccinate to  control it, how-
ever some veterinarians in that area are low familiar with the  measure of the
immune response. The aim of this study was to establish the  ELISA titer of IgG
and IgA antibodies in chickens vaccinated against ILT. Two  groups of 10 3-w-
o commercial broiler chickens were vaccinated by either the  ocular or the oral
route, there was an unvaccinated group. At 5, 10 and 15  days post vaccination
(PV), serum and tracheal swab (in 0.5 ml PBS) samples  were taken and tested
by ELISA (Synbiotics Co.). The ELISA test for IgG was  carried out as estab-
lished by the manufacturer, however, for IgA detection  the tracheal swab was
tested undiluted and one anti chicken IgA - HRPO  conjugate and TMB as
substrate were used. At vaccination day, samples from  all groups were nega-
tive. In the ocular vaccine, the titers at 5, 10 and 15  days PV were 0, 1771 and

2625 for IgG, and 505, 1573 and 3208 for IgA. The  oral vaccine results at 5, 10
and 15 days PV were 0, 1024 and 2739 for IgG,  and 88, 1165 and 2285 for IgA.
Control group was always negative. There was  not statistical difference in ti-
ters between vaccination routes. IgA was  detected as early as 5 days PV, mean-
while IgG was detected at 10 days PV and  forward. Results show that tracheal
swab samples can be used to detect local  immune response against ILT. How-
ever, a further study carrying out the same  test in laying hens and broiler breed-
ers is needed in order to clarify the  response of ILT vaccination in those birds.

Key Words: Infectious Laryngotracheitis, ELISA, IgG, IgA, Broilers

    S148    Efficacy of recombinant subunit vaccines in protection of mice
against challenge with Pasteurella multocida. . H. K. Shieh*, J. R. Wu, P. C.
Chang, Department of Veterinary Medicine, National Chung Hsing Univer-
sity.

Fowl cholera, caused by Pasteurella multocida, remains one  of the most im-
portant infectious diseases that lead economic losses in the  poultry industry.
The purpose of this study was to develop subunit vaccines  for the control of
fowl cholera. A total of 6 candidate vaccine antigens of  Pasteurella multocida
were expressed in E. coli. After  purification, these recombinant antigens were
used as vaccines to protect  mice against challenge with Pasteurella multocida.
The 6 vaccine  antigens tested were: the Pasteurella filamentous hemagglutin
B1 and B2 (Pfh1  and Pfh2), the fibril-associated protein (Flp), the pertactin-
like protein,  and the Hsf-1 and Hsf-2 like proteins. Western blot analysis showed
that all  mice receiving subunit vaccines gave antibody response to the antigens
they  received. However, only the mice receiving vaccines containing both Hsf-
1 and  Hsf-2 were partially protected against the challenge of Pasteurella
multocida. This result showed the potentials of using recombinant  Pasteurella
Hsf-1 and Hsf-2 as a component of a multiple antigen vaccine.

Key Words: Fowl cholera, Pasteurella multocida, Subunit vaccine, Mice, Pro-
tection

    S149    Pathological findings in the digestive tract of birds experimen-
tally exposed to two different immunosupressive virus. J. Ramírez1, N.
Calderón*1, T. Fehervari1, Y. López2, 1Faculty of Veterinary Medicine, National
Autonomous University of Mexico, 2Faculty of Medicine, National Autono-
mous University of Mexico.

The present study was designed to evaluate the effect of Marek  Disease Virus
(MDV) (vaccinal strain) and Avian Infectious Anemia Virus  (AIAV) (field strain)
on the digestive tract of broilers as determined by  histological, virological and
PCR test. The earliest isolation of MVD was at  day 5 post vaccination from
duodenum and caecal tonsils. All the samples gave  positive isolations but the
jejunum was positive only at day 28 post  vaccination. Earliest isolations of
AIAV were at day 14 from duodenum,  jejunum, Meckels diverticulum and
caecal tonsils, however, the ileum was also  positive at day 21.Histological evalu-
ations of birds vaccinated aggaints MDV,  revealed lymphoid proliferation in
proventriculus and caecal tonsils. In the  case of AIAV innoculated birds, lym-
phocytic necrosis and apoptosis were found  in all the organs sampled. It is
important to emphazise that MDV used was  vaccinal strain ant therefore evi-
dence suggests that vaccination against this  disease might cause lesions in the
lymphoid tissue associated with the  digestive tract. AIAV has not been associ-
ated with damage of the digestive  tract, however, the present findings suggest
a disseminated moderate damage  of lymphoid tissue of the digestive tract of
innoculated birds.

Key Words: Pathology, Marek Disease, Avian Infectious Anemia, Digestive
tract

    S150    Specific blends of essential oil compounds in broilers vaccinated
or not against mixed Eimeria spp. .: 49 day production period. E.O. Oviedo-
Rondón*1,2, S. Clemente-Hernández1,3, P. Williams4, R. Losa4, 1Stephen F. Aus-
tin State University, 2Facultad de Medicina Veterinaria y Zootecnia, Universidad
del Tolima, Colombia, 3Universidad Autonoma de Chihuahua, 4Akzonobel/Crina
S.A..

This study evaluated the effects of two specific blends of  essential oil (EO)
compounds (Crina® POULTRY and  Crina® ALTERNATE) in broilers vacci-
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nated or not against  coccidia. In one floor pen trial, 1,728 Cobb-500 male
chickens were  distributed in 48 pens with used litter top-dressed with fresh
wood shavings  and were raised to 49 d of age. Seven treatments were randomly
distributed:  Unmedicated, and antibiotic plus ionophore  (BMD®+Coban®)
control treatments, two EO  blends, and three treatments vaccinated with at-
tenuated live viable oocysts  of mixed Eimeria spp. (Advent®) at 1 d of age.
Cocci-vaccinated treatments include a group without feed additives and two
with the EO blends. The EO blends were added to starter, grower, finisher,  and
withdraw basal diets at 100 ppm. Antibiotic and ionophore was added to  all but
the withdraw diets. Lesion scores and blood samples were obtained at  37 d of
age. Pen means were used as the experimental unit. Data were analyzed  as a
completely randomized design. No significant differences were observed  for
BWG and FI in the starter period. Non-cocci-vaccinated chickens fed  Crina®

POULTRY had better FCR than the control treatment,  although this was not
significantly different from other treatments.  Crina® POULTRY also improved
significantly FCR in vaccinated  treatments in the finisher period (42 d). No
significant differences were  observed in the withdraw period. The total FCR at
49 d of cocci-vaccinated  and non-vaccinated broilers was not significantly
affected by EO blends. The  antibiotic+ionophore combination consistently had
the best BWG and FCR in  each period and during the whole grow-out. How-
ever, chickens supplemented  with Crina® POULTRY did not perform signifi-
cantly different.  Therefore, Crina® POULTRY can be used as an alternative
feed  additive to replace antibiotics and ionophores in feeds.

Key Words: Essential oils, Feed additives, Coccidia vaccination, Broiler
chicken, Antibiotics and ionophores

    S151    Study on pathogenesis of haemorrhages in avian influenza,
Newcastle  disease and infectious bursal disease. N. Calderón*, T. Fehervari,
F. Galindo, G. Ramírez, A. Lima, L. Paasch, Faculty of Veterinary Medicine,
National Autonomous University of  Mexico..

Specific tests for extrinsic coagulation, secuential thrombocyte  counts and his-
tological evaluations of vascular endothelium and bone marrow  were conducted
on birds experimentally infected with avian influenza (AIV),  Neucastle disease
(NCD) and infectious bursal disease (IBD) viruses aiming to  shed some light
on the pathogenesis of haemorrhages frequently found in these  diseases. For
each viral innoculation, 25 specific pathogen free birds were  used and futher 5
birds were innoculated as controls for each desease. All  birds were serologi-
cally tested as free of antibodies against the viruses to  be empoyed. All viral
strains used were previously titered. Birds infected  with H5N2 strain of AIV
suffered thrombocytopenia starting 24 hpi,  however prothrombine studies of
bone marrow revealed haematopoietic  hyperplasia starting at 48 hpi. Birds
indfected with Chimalhuacan strai of  NCD virus, suffered thrombocytopenia
starting at 72 hpi. Studies in bone  marrow revealed focal necrosis and severe
cellular depletion starting at 48  hpi. Also damage of vascular endothelium and
haemorrhages were detected in  bone marrow, lung, proventriculus, brain and
kidney. Birds infected with  73688 IBD virus suffered mild thrombocytopenia
at 96 hpi, however  prothrombine time increased significantly (p<0.01) after 72
hpi. No lesions  were detected in bone marrow. The fiindings of the present
study indicate a  different pathogenic mechanism for the causation of
haemorrhages in the  diseases under consideration direct damage to the throm-
bocytes and  thrombocyte precursors in the bone marrow is highly probable in
AI and NCD  despite that the bone marrow lesions are not the same in both
diseases. By  the other hand, haemorrhages in IBD are most likely associated
with  alterations of extrinsic coagulation mechanisms.

Key Words: Avian influenza, Newcastle disease, Infectious bursal disease, Patho-
genesis, Haemorrhages

    S152    Detection of Salmonnella enteritidia. , Campylobacter jejuni. and
Camplylobacter coli. in broilers naturally exposed. A. Gutiérrez*1, L. Paasch2,
N. Calderón2, Y. López3, 1Faculty of Veterinary Medicine of Autonomous Uni-
versity of State of Mexico, 2Faculty of Veterinary Medicine of National Au-
tonomous University of Mexico, 3Faculty of Medicine of National Autonomous
University.

Increase in clinic human cases caused by Salmonella  enteritidis, Campylobacter
jejuni and Campylobacter coli is  related by the consumption of animal meals,

water and pets consequence of  contamination by asyntomatic bedrers. Actually
salmonellosis and  campylobacteriosis are the most notified zoonosis in devel-
oped countries.  While in developing countries the repot of these diseases is
limited due  partly to difficulty that involves in vitro isolation of this agents,
specially campylobacter. The present study was designed to detect the  frecuency
of Salmonella and Campylobacter in broilers. With the isolations  obtained in
farm broilers, specific pathogens free (SPF) chickens were  innoculated to evalu-
ate the possible lesions caused by the three agents. The  samples were obtained
by cloacal swabs of developing broilers and organs  obtained in the necropsy of
chikens. The samples were processed by  traditional methods of isolation and
by PCR test. It have been done sampling  in farm, isolation and serotipification
of Salmonella. With isolated stocks  of Salmonella enteritidis and Salmonella
typhimurium were  challenged SPF chickens, the same were sampled by 4 to 7
weeks of age.  Inoculated broilers were clinically healthy and at the necropsy
did not show  evident lesions. However at histologycal study have been ob-
served compatible  lesions of Salmonella stocks innoculated from liver, ileum
and cecum. By the  other hand the samples taken from market chickens ob-
tained for  bacteriologycal isolation of Campylobacter were positive to
Campylobacter  jejuni and Campylobacter coli.

Key Words: Salmonella entertidis, Salmonella typhimurium, Campylobacter
jejuni, Campylobacter coli, Broilers

    S153    Immunity and macrophage nitrite production in broilers are
affected by selenium and its different forms. K. Gowdy*, F. Edens, North
Carolina State University, Department of Poultry Science.

Selenium has been recognized for many years as being essential for  the avian
immune system. When organic selenium was approved for use in  poultry diets,
it became important to compare the effects of both inorganic  and organic forms
of selenium on immune endpoints in broiler chickens. Diets  supplemented
with 0.3 ppm of sodium selenite, organic selenium (Sel-Plex®,  Alltech, Inc.,
Nicholasville, KY), a combination of both, or a control diet  with no supple-
mental selenium were fed to male broiler chicks from hatching  until 3 weeks of
age. The effects of inorganic and organic selenium on  antibody production and
elicited nitrite production from LPS-stimulated  abdominal exudate macroph-
ages were examined. The anti-sheep red blood cell  (SRBC) antibody titers after
an intravenously injected 7% SRBC suspension  were increased numerically
with selenium supplementation. The IgG response  was significantly higher in
organic selenium-fed broilers, but the IgM  response was greater in the inor-
ganic selenium-fed broilers. All  selenium-supplemented groups maintained
higher anti-SRBC antibody titers  longer than controls. The resting nitrite pro-
duction from abdominal exudate  macrophages was higher in the control groups
suggesting that cellular redox  properties of selenium-fed broilers was improved.
However, when macrophages  were stimulated with LPS, Sel-Plex®-fed groups
had nitrite production  intermediate to the lower production from controls and
to the highest  production from selenite-fed groups. Cutaneous basophil hyper-
sensitivity in  response to intradermal PHAP injection was greater in selenite-
fed broilers  than in organic selenium-fed broilers. These observations indi-
cated that the  pro-oxidant sodium selenite had modified both cell mediated
and humoral  immune responses in broiler chickens and support the conclusion
that dietary  organic selenium supplementation resulted in a heightened im-
mune response  that is more controlled than in the inorganic selenium-fed broil-
ers.

Key Words: Selenium, Immunity, Antibody, Nitrite, Antioxidant

    S154    Determination of cross-reaction of an immunocapture system for
E. coli. O157:H7. N. Chrysti*, R. Merino, C. Rosario, Departamento de
Produccion Animal: aves, FMVZ, UNAM, Mexico.

Escherichia coli 0157:H7 is an important zoonotic pathogen  that causes hem-
orrhagic colitis and hemolytic uremic syndrome in humans. The  aim of the
present study was to determine the specificity of an immunocapture  system to
detect Escherichia coli O157:H7. Different bacteria such as  E. coli O116:H10,
E. coli O7:K1, Enterobacter spp,  Enterobacter cloacae, Salmonella spp., Kleb-
siella  pneumoniae, Klebsiella oxytoca, Citrobacter spp.,  Citrobacter freundii,
Yersinia spp., Vibrio cholerae,  Salmonella thyphi and E. coli O157:NM, were
used in the trial;  additionally a strain of E. coli O157:H7 was used as positive
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control.  Bacterial suspensions from each strain were prepared to contain  101 to
108 CFU/mL, those suspensions were inactivated  in a microwave oven, and
tested in the immunocapture system. Results show  that the system posses a
high specificity since only O157:H7 and O157:NM were  positive in the 104

CFU/mL to 108 CFU/mL, whereas all  other strains were negative even at con-
centrations as high as 108  CFU/mL. Indeed, serotypes of E. coli such as O116
and O7, which have  been linked to cross reacting with O157:H7 were also
negatives. However,  despite non-motile strains of E. coli O157 have been iso-
lated  sporadically in EHEC outbreaks, its participation has not been assessed;
consequently, they are not considered members of EHEC group. Thus, if an  E.
coli O157 presumptive positive is found, confirmation of the result  must be
carried out.

Key Words: Escherichia coli 0157:H7, Immunocapture, Cross-reaction

    S155    Effect of amprolium, ochratoxin A, and urea on broiler skin
pigmentation.. M. Juarez1, V. Petrone1, A.R. Garcia1, J. L. Vicente2, X.
Hernandez*1, 1DPA: Aves, FMVZ, UNAM, 2Department of Poultry Science,
University of Arkansas.

Pigmentation is one of the most important aspects considered in the  broiler
Mexican-market because it is related with a good healthy status of  the flocks.
The aims of this study were to evaluate the effect of Amprolium  (AM), Ochatoxin
A (OA), and urea (UR) in both pigment absorption and skin  deposition. Two
hundred and forty one-day of hatch broiler chicks were  randomly divided into
4 treatments with two replicates each one holding 30  chicks per pen. The treat-
ments were: a) control diet, b) OA (1.5ppm), c) AM  (1.2g/L water), and d) UR
(5%). All chicks received a commercial free of both  coccidiostat and xantho-
phylls (Xa) chicken starter diet during the first 21  days. Grower diet was served
at day 22 but at day 27, xanthophylls were added  (80ppm) in all the groups. OA
and UR were mixed on the feed and AM was given  in the drinking water from
day 28 to the end of the experiment. At days 10  and 20 postreatment, skin
pigment deposition and concentration of Xa was  measured in the intestinal
content, mucosa, and plasma. Xa-concentration  (µg/g) in intestinal content
was significantly reduction (P<0.05) at day 20  in groups where OA, AM, and
UR was given (OA 213±46.26; AM 231±46.26; UR  189±70.36) compared to
the control (75.88±12.5) but no difference was  observed between the control
and the OA at day 10. On plasmatic-Xa (µg/mL),  there was a reduction (P<0.05)
in all three treated groups (OA: 0.972±0.231,  AM: 11.1±0.78, UR: 12.3±1.15)
compared to the control group (16.6±1.52) at  day 10 but at day 20, AM was
similar to the control group. Xa-deposition was  measured using a Chromo
meter (Minolta CR-300) in delta units and a  significantly reduction was ob-
served (P<0.05) in both live birds and after  chilling only by OA at both day 10
(2.21±0.33 and 11.32±5.3 respectively) and  20 (1.54±0.27 and 10.13±4.21)
compared with the control group (9.89±0.88 and  12.45±1.53 respectively).
The reduction of skin deposition of Xa in the OA  group was due to the diuresis
induced by the toxin that reduced the Xa  availability in the intestine to be
absorbed and this was correlated with a  decrease in plasma concentration and
further deposition.

Key Words: Ochratoxin A, Amprolium, Urea, Xanthophylls, Broilers

    S156    Evaluation of xanthophylls in plasma, skin pigmentation, intesti-
nal lesions, and coccidia intestinal levels in broilers challenged with Eime-
ria maxima. M. Juarez1, V. Petrone1, A.R Garcia1, J. L. Vicente2, X. Hernandez*1,
1DPA: Aves, FMVZ UNAM, 2Department of Poultry Science, University of Ar-
kansas.

An experiment was conducted to evaluate plasmatic levels of  xanthophylls,
skin-pigment deposition, intestinal score lesions, and number  of oocysts on
feces and intestinal mucosa in broiler chicks challenged with  Eimeria maxima
(Em). Two hundred and forty one-day of hatch broiler  chicks were randomly
divided into 4 treatments with two replicates each one  holding 30 chicks per
pen. Treatments were: a) control, b) xanthophylls  (Xant) on diet; c) Em chal-
lenge, and d) Xant on diet + Em challenge. All  chicks received an unmedicated
commercial and free-Xant chicken starter diet  during the first 21 days. Grower
diet was served at day 22 and Xant (80ppm)  were added in the grower diet for
group b and c at day 27. At day 37, chicks  on groups c and d were orally
gavaged with Em (1.0 x 105  oocysts/ml). Skin pigment deposition was evalu-

ated at days 0, 7, 14, and 21  post-challenge (pc) by using a Chromo meter
Minolta CR-300 (delta units).  Plasmatic level of Xant, intestinal lesions score,
and quantification of  oocysts on intestinal mucosa and feces were evaluated at
day 0, 3, 8, 13 and  18 days pc. On skin pigment deposition, at day 7, 14, and 21
pc group d  (11.2±1.96, 11.4±3.46, and 12.14±1.98 respectively) had the low-
est level  (P<0.05) in live birds comparing to the control group (-0.56±1.22,  -
0.81±1.76, and 0.54±1.39). In plasmatic level (µg/mL) of Xant, groups a and  c
were similar during all the experiment. On score lesions, c and d had  lesions
from 1+ and 3+ at 3d and 8d pc. Mucus concentration in the intestine  was
higher in group d compared to the other groups. In oocysts  quantification, no
difference was observed between groups challenged with Em.  Our results sug-
gest that reduction of Xant absorption and further skin  deposition in market
broilers was affected due to the high concentration of  mucus on the intestine
that is associated with lesions in the intestinal  mucosa during the schizogony
and gametogony state of parasite development.

Key Words: E. maxima, Broiler, Xanthophylls

    S157    Microbicidal activity of tripotassium phosphate and lauric acid
towards spoilage and pathogenic microorganisms associated with poultry.
A. Hinton, Jr.*, K. Ingram, Russell Research Center.

Microbicidal activity of tripotassium phosphate (TPP) and lauric  acid towards
microorganisms associated with processed poultry was examined.  TPP solu-
tions were prepared by dissolving TPP in distilled water, and  mixtures of TPP
and lauric acid were prepared by dissolving lauric acid in  TPP solutions. Gram
negative bacteria (Campylobacter jejuni, Escherichia  coli, Pseudomonas
aeruginosa, and Salmonella Typhimurium), Gram  positive bacteria (Listeria
monocytogenes and Staphylococcus  aureus), and yeasts (Candida ernobii and
Yarrowia  lipolytica) were used in the study. After suspending cultures in TPP
or  TPP and lauric acid, colony-forming-units (cfu)/ml were enumerated.  Bac-
tericidal activity of TPP towards Gram negative bacterial isolates was  exam-
ined by suspending cultures of C. jejuni, E. coli, P. aeruginosa,  and Salmo-
nella Typhimurium in separate tubes of 0.1% peptone water  (PW) or 2.0 %
TPP. Bacteria were recovered from PW, but no bacteria were  recovered from
TPP suspensions. Cultures of C. ernobii, Y. lipolytica,  and L. monocytogenes
were suspended in PW, 2.0% TPP, and 2.0% TPP with  0.5% lauric acid. Sig-
nificantly fewer cfu/ml were recovered from 2.0% TPP  than from PW; how-
ever, no viable cells were recovered from TPP-lauric acid  mixtures. The most
resistant isolate, S. aureus, was suspended in PW;  2.0% TPP with 0.0, 0.5 or
1.0% lauric acid; 3.0% TPP with 0.0, 0.5, 1.0, or  1.5% lauric acid; or 4.0%
TPP with 0, 0.5, 1.0, 1.5, or 2.0% lauric acid.  Significantly fewer S. aureus
were recovered from solutions of 4.0% TPP than  from PW, and no viable S.
aureus were recovered from any mixtures of 4.0% TPP  and lauric acid. Find-
ings indicate that TPP and lauric acid possess  microbicidal activity against
several microorganisms associated with  processed poultry. Solutions of TPP
are bactericidal against Gram negative  bacteria, while mixtures of TPP and
lauric acid are also microbicidal against  Gram positive bacteria and yeasts. The
solutions may be useful as  microbicides to reduce populations of microorgan-
isms associated with poultry  processing.

Key Words: Tripotassium phosphate, Lauric acid, Microbicide, Poultry pro-
cessing

    S158    Effects of strain, plane of nutrition, and age at slaughter on
performance and meat quality traits of broilers. H. L. Santiago*1,2, D. M.
Denbow2, D. A. Emmerson3, C. Denbow2, P. Graham2, W. Hohenboken2, 1Uni-
versity of Puerto Rico, 2Virginia Polytechnic Institute and State University ,
3Aviagen Corporation.

A study was conducted to investigate the effects of strain, plane  of nutrition,
and age at slaughter on performance and meat quality traits of  broilers. A total
of 2,160 broilers from two commercial lines selected  either for rapid growth
(BODY) or breast meat yield (BREAST) were fed two  diets formulated to
provide a low (LPN) and a high (HPN) plane of nutrition.  Body weight was
measured at hatch, 19, 42, and 53 d of age. Broilers of the  BODY line were
significantly heavier at hatch, 19, and 42 d, but were not  different from the
BREAST line at 53 d. The HPN diets significantly  increased BW in both lines
at 19 and 42 d, but there were no diet effects at  53 d.
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To evaluate carcass and meat quality traits, 108 birds were processed at 42  and
53 d. Breast muscle samples were taken at .25, 4, and 24 h postmortem  (PM)
for pH and R-value determination. At 24 h, breast fillets were  harvested and
evaluated for color (L*, a* and b* values), water holding  capacity (WHC), and
expressible moisture (EM). There were no significant  strain or diet differences
in live or carcass weights. However, breast  muscle weight (BMW), breast meat
yield (BMY) and carcass yields were  significantly greater for the BREAST
than BODY birds. The HPN significantly  increased BMW and BMY in both
lines, but no differences in carcass yields  were observed. Breast fillets of the
BREAST strain had lower pH (24 h),  higher R-value (24 h), greater L*, a*, and
b* values, lower WHC, and higher  EM than those of the BODY strain. Breast
fillets from birds processed at 53  d exhibited higher water holding properties
than those processed at 42 d,  even though no significant differences in pH, L*,
and R-values at 24 h PM  were observed. However, pH values at .25 and 4 h PM
were significantly lower  in birds processed at 42 d, resulting in reduced protein
functionality and  water holding properties of fillets. There were no significant
effects due  to plane of nutrition on any of the meat quality traits evaluated.

Key Words: Broilers, Breast Meat, Meat Quality, Plane of Nutrition, Strains

    S159    The effects of strain and gender on performance and quality
characteristics of broiler pectoralis muscles. H. L. Santiago*1,2, D. M.
Denbow2, D. A. Emmerson3, P. Graham2, W. Hohenboken2, C. Denbow2, 1Uni-
versity of Puerto Rico, 2Virginia Polytechnic Institute and State University,
3Aviagen Corporation.

An experiment was conducted to investigate the effects of strain  and gender on
performance and breast muscle quality of broilers. Chicks of  six crosses of
broilers were grown to 56 d under typical commercial diets and  conditions.
The sexes were reared separately with three replicate pens of 50  birds per strain
and gender combination. At 56 d of age, 12 birds of each  sex and strain cross
were processed to evaluate carcass and meat quality  traits. Muscle pH was
measured on the P. major muscle at .25, 4, and 24 h  postmortem. Both pectora-
lis muscles were harvested after chilling the  carcasses for 24 h. Muscle quality
was assessed by pH, color (L*, a*, and b*  values), water holding capacity
(WHC), and expressible moisture (EM). In  addition, live body weight (BW),
eviscerated carcass weight (CW), P. major  and P. minor weights were recorded
and yields expressed as a percentage of  live BW. The strains differed signifi-
cantly in live BW, CW, P. major, and  total breast meat weights. Differences in
yield of carcass, P. major and  total breast meat were also observed. However,
no differences in the P.  minor weight or yield were observed among strains.
Average breast meat yield  varied among strains from 19.2 % to 21.1%. Male
broilers had higher live BW  (P < .01), CW (P < .01), and total breast muscle
weight (P < .01) but lower  P. minor (P < .01) and total breast muscle (P < .01)
yields than females.  However, there were no differences in carcass and P. major
yields between  sexes.
There were no significant differences among the broiler strain crosses with  re-
spect to any of the muscle quality measurements evaluated. Differences in  meat
quality of the P. muscles between sexes were observed. P. major muscles  of
female birds had lower pH and higher L*, a* and b* values, and lower WHC
than males. Likewise, the P. minor muscles of females had lower pH, lower
WHC, and higher EM than those of males. However, there were no differences
in meat color due to sex. No significant strain by gender interactions that  af-
fected performance and meat quality traits were detected.

Key Words: Broilers, Breast Meat, Meat Quality, Strain, Gender

    S160    Consumer perceptions of meat quality and shelf-life in commer-
cially raised broilers compared to organic free range broilers. D. Greene*1,
E. Wenger2, C. Alvarado1, L. Thompson1, S. O’Keefe3, 1Texas Tech University,
2Toulouse University, 3Virginia Tech.

Consumers are increasingly interested in both free-range and  organic chicken.
The objectives of this research were to compare eating  quality and shelf-life of
meat from organic free-range broilers or  commercially raised broilers. Analyti-
cal data from the two treatments were  subjected to ANOVA as a completely
randomized design, and means were  separated using Duncan’s multiple range
test (P<0.05). No significant  differences in breast fillet tenderness or proxi-
mate composition were noted  between the two treatments. Free-range chicken

breasts were significantly  larger (153 g) than commercial chicken breasts (121g).
Breast fillets from  the free range birds had higher pH values (5.96 vs. 5.72) and
were darker (L*  values 49.14 vs. 53.46, respectively) than fillets from the com-
mercially  raised birds. Initial TBARS (Day 0) were significantly higher for the
commercially raised broiler breasts fillets (4.95 vs. 3.07 mg  malonaldehyde/
kg), but by day 3 of refrigerated storage the level of  oxidation was similar. Free
range fillets had significantly higher APC and  coliform counts and exhibited
signs of spoilage earlier than commercial  fillets. Consumers evaluated breast
fillets, using a ranking test (1-least  intense to 5-most intense) and the resultant
data was analyzed using  Kruskal-Walis, a nonparametric test. Consumers found
no differences in fillet  juiciness, tenderness or flavor (P>0.05). Commercially
produced fillets,  however were preferred over the free-range fillets (P<0.05).
Trained  panelists evaluated chicken legs (drums) finding no differences in ten-
derness  or flavor, but meat from free range birds was juicier and had stronger
attachment of the meat to the bone. Commercial and free-range chicken had
many similarities in meat quality and sensory attributes, but meat from  free-
range poultry had a shorter shelf life than meat from commercially  raised birds.

Key Words: Free range, Organic, Shelf-life, Sensory, Tenderness

    S161    The effect of dietary L-carnitine on semen traits of White Leg-
horns. W. Zhai*1, C. D. McDaniel2, S. L. Neuman3, M. A. Latour1, P. Y. Hester1,
1Purdue University, 2Mississippi State University, 3Astra Zeneca.

A previous dosimetric study conducted in our laboratory during  cooler weather
(fall months) showed that White Leghorns consuming 125 mg/kg  (ppm) of
carnitine for 8 wk as compared to controls showed an increase in  sperm con-
centration (P < 0.05). The current study also examined the effect of  feeding
different levels of L-carnitine on semen traits of White Leghorns;  however, the
experiment was done in the spring and summer months. A 17 wk  trial was
conducted with 96 White Leghorn roosters when they were 46 to 63 wk  of age.
Feed was formulated to contain to 0, 125, 250, and 500 ppm of  carnitine, with
analyzed values of 0, 129, 267, and 611 ppm, respectively.  Diets were fed ad
libitum to 24 birds/treatment with the semen of two  roosters pooled per repli-
cate per treatment creating 12 experimental units  per treatment. Data were
analyzed using ANOVA with repeated measurements  using the mixed model
procedure of SAS. Feeding dietary carnitine for 8 wk  did not affect feed con-
sumption, body weight, sperm concentration, semen  volume, and semen vi-
ability. Sperm concentration of roosters fed 125 ppm of  carnitine was signifi-
cantly higher (P < 0.05) than the controls only at 11 wk  post-treatment. A trend
for higher sperm concentration among roosters  consuming 125 ppm was evi-
dent (P < 0.07) with reduced sperm oxidation (P<  0.08) from 11 to 17 wk post-
treatment. Circulating levels of total carnitine  measured at 8 wk were elevated
in roosters supplemented with carnitine as  compared to controls (P < 0.006). It
is concluded that White Leghorns  consuming 125 ppm of carnitine as com-
pared to controls showed an increase in  sperm concentration at 11 wk post-
treatment. The summer heat may have  prevented carnitine from showing an
improvement in sperm concentration prior  to 11 wk post-treatment. This work
is supported by the U. S. Poultry and Egg  Association & Lonza, Inc.

Key Words: L-carnitine, Semen traits, Sperm concentration, White Leghorn,
Dosimetry

    S162    Broiler breeder genetics, age, and thyroidal status affects cardiac
index, body weight, thyroidal hormone levels and thyroid weight of chicken
embryos. L. E. Guzmán-Osorio1, A. Hernández-Vásquez2, E. O. Oviedo-
Rondón*1,3, 1Facultad de Medicina Veterinaria y Zootecnia, Universidad del
Tolima, Colombia, 2Facultad de Medicina Veterinaria y Zootecnia, Universidad
Nacional de Colombia, 3Stephen F. Austin State University.

Alterations in T3 and T4 hormone secretion  and/or receptor activity in broiler
breeders and embryos might be related to  metabolic disorders and embryo
mortality. This research measured the  thyroidal weight and function, cardiac
response, and growth of chicken  embryos from eggs of two genetic lines of
broiler breeders which were laid at  36 and 60 weeks of age. Thyroidal hor-
mones, T3 and T4,  were evaluated by RIA from broiler breeders and embryo
plasma. Fertile eggs  were classified into three categories of weight, 52-57, 59-
64 and 70-77g.  15,000 eggs were placed on setters. Thyroid function, cardiac
index (CI), and  embryo body weight (EBW) were evaluated at 14, 16, 18, 20,
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and 21 d of  incubation. Significant differences in thyroidal status of broiler
breeders  were observed between genetic lines and age. Younger breeders had
higher  T3:T4 concentration ratios. No significant difference  was observed in T3

concentrations of genetic line B. The heaviest  embryos and thyroids were ob-
served in embryos from the heavier group of eggs,  70-77 g, from 60 wk-old
breeders. Embryos showed right-cardiac hypertrophy  (RCH) and this changed
according to genetic line and embryo age. Genetic line  A had the highest RCH
at 16 d, while genetic line B was at 18 d. CI  diminished close to hatching in
both genetic lines. Egg weight had no effect  on CI after 14 d. Genetic line,
breeder age, and egg weight influenced  T3:T4 ratios in embryos. Variations in
T3  concentration were observed during the incubation process, between the
two  genetic lines, and according to egg weight. After 16 d of incubation, em-
bryos  from genetic line A had up to three times more T3 secretion than  those
from genetic line B. After hatch, it was observed that chickens from  genetic
line B had higher incidence of RCH. We concluded that genetic lines  differed
on thyroidal function; these traits are transmitted to progeny  affecting embry-
onic and post-hatch growth. These physiological findings help  to understand
field observations and to develop management practices to  reduce metabolic
disorders.

Key Words: Embryo development, Thyroid function, Broiler breeders, Heart,
Ascites

    S163    Effects of broiler breeder genetics, age, egg weight, feed restric-
tion and housing environmental conditions over cardiac index, thyroidal
function, and live performance of growing broilers. L. E. Guzmán Osorio1,
A. Hernández-Vásquez2, E. O. Oviedo-Rondón*1,3, 1Facultad de Medicina
Veterinaria y Zootecnia, Universidad del Tolima, Colombia, 2Facultad de
Medicina Veterinaria y Zootecnia, Universidad Nacional de Colombia, 3Stephen
F. Austin State University.

Thyroidal function is linked to energy metabolism, growth rate, and  metabolic
disorders in growing broilers. This research observed the effects  of altitude,
house brooding temperature, and early quantitative feed  restriction over thy-
roid hormone secretion and morphology, cardiac index,  live performance, and
carcass traits of chickens coming from broiler breeders  from two genetic lines
and ages. From chickens hatched in a previous  experiment, 4,800 one day-old
males from two genetic lines were divided into  32 pens at two research facili-
ties located at 300 and 2,638 meters above sea  level. Baby chickens were clas-
sified according to genetic line and egg weight  origin. Chickens located at
higher altitude were divided in two groups with  or without environmental tem-
perature control. The same lighting program of  14L: 10D was used in both
locations. Chickens were fed the same commercial  starter and grower diets in
both locations up to 42 d of age. Quantitative  (50%) feed restriction was ap-
plied to half on the chickens in each location  between 6 and 12 d of age.
Thyroidal plasma hormone concentrations measured  by RIA, thyroid histo-
logical morphology, cardiac index (CI) and body weight  were evaluated weekly.
Final live performance and carcass parts yield were  evaluated at 42 days of age.
CI and actual mortality caused by ascites helped  to predict pulmonary hyper-
tension syndrome (PHS) incidence. Significant  differences were observed in
CI according to breeder age and egg weight in  genetic line B chickens placed at
higher altitude since 14 d of age. PHS  increased in this genetic line by ad
libitum feeding and lack of brooding  control. Birds from older breeder and
heavier eggs had less incidence of PHS  independent of housing and manage-
ment conditions. Genetic line B had more  propensity to develop PHS due to
management and housing conditions, which is  linked to thyroidal function.
Factors evaluated affect significantly thyroid  physiology and live performance.

Key Words: Broilers, Pulmonary hypertension syndrome, Thyroid, Triiodot-
hyronine thyroxine, Cardiac index

    S164    Hypobaric hypoxia in ascites resistant and susceptible broiler
genetic lines influences gut morphology . F. Solis*1, G. Tellez1, J. Balog2, N.
Anthony1, B. Hargis1, A. Donoghue2, 1Dept. Poultry Science, University of Ar-
kansas, 2PPPSRU, ARS, USDA.

Genetic selection based on rapid growth rates, better feed  conversion and heavy
body weight for broilers has led to a predisposition to  ascites in broiler popula-

tions. Sire-family selection was applied to a  commercial elite line to produce
divergent lines of ascites resistant (<22%  ascites mortality, RES) and ascites
susceptible (>86% ascites mortality, SUS)  broilers by the 7th generation. One
objective of this research was to  determine the effects of hypobaric hypoxia on
gut morphology in these genetic  lines. In two separate trials, four hundred
eighty vaccinated, pedigree  broiler chickens (40 groups of 12 birds) were ran-
domly assigned to cages in a  hypobaric chamber (simulating 2900m above sea
level) or a matching local  altitude chamber (390m above sea level). On day 42,
two-cm sections of the  mid-point duodenum and distal ileum were collected
from five chickens in each  line at each altitude in each experiment. The sec-
tions were fixed in 10%  formalin for 72 h and then they were stained with
haematoxylin and eosin.  From these stained sections, 20 measurements of vil-
lus height, villus base,  lamina propria and crypt were made at random from
different parts of each  section. Under hypoxic conditions duodenal surface
area was higher (P<0.05)  in the RES line (181.3±16.8 and 219± 16.8µm) com-
pared to the SUS line  (130.1±$10.5 and 134.3±10.5µm, Trials 1 and 2, respec-
tively). Hypoxic  conditions also reduced the surface area approximately 60%
(P<0.05) in SUS  birds compared to SUS birds at local altitude. No differences
in ileum  morphology was observed for any of the parameters measured. The
reduced  surface area in the duodenum of birds selected for ascites susceptibil-
ity  suggests reduced enteric function and may provide clues as to why these
birds  cannot compensate under hypoxic conditions.

Key Words: ascites, gut morphology, genetic lines, altitude

    S165    Chicken specific primers reveal endogenous retroviral elements
in Guinea fowl. S. Nahashon*, L. Payne, A. Amenyenu, N. Adefope, D. Wright,
Institute of Agricultural and Environmental Research, Tennessee State Univer-
sity.

Endogenous virus (ev) genes that code for components of a  retrovirus are present
in all cells of virtually all vertebrates. A broader  range of infection in avian
species has resulted in random distribution of ev  genes throughout the avian
genome. In poultry, these genes exhibit a  Mendelian fashion of inheritance and
may be linked with other genes of  economic importance, such as growth, egg
production, and disease resistance.  The presence of ev genes in poultry would,
therefore, provide a genetic  selection tool for traits of economic importance.
More than 20 endogenous  viral elements have been identified in most avian
species, including chickens  and geese, however, the occurrence of ev genes
have not been reported in the  guinea fowl (Numida meleagris). Presence of ev
genes in guinea fowl and  their linkage with production traits would be benefi-
cial to guinea fowl  improvement programs that are underway. The objective of
this study was to  ascertain the occurrence of ev genes in the genome of the
guinea fowl. Five  guinea fowl varieties, Pearl grey (PG), French (Fr), White,
and Royal Purple  (RP) were evaluated. Blood was collected in EDTA by bra-
chial venipuncture  and DNA was extracted using Dr. GenTLE(TM) DNA iso-
lation kit (Takara, Japan).  The Polymerase Chain Reaction (PCR) was em-
ployed in amplification of DNA  using oligonucleotide primers specific for
chicken ev-1, ev-15, and ev-21.  Among guinea fowl varieties tested, ev-1 was
detected in both RP and Fr,  while ev-15 was detected only in RP variety. These
and possibly other ev  genes will be utilized for future studies to assess their
association with  production traits, and ultimately as a tool for improving guinea
fowl  production performance.

Key Words: endogenous retroviral elements, guinea fowl, polymerase chain
reaction

    S166    Time and dose response for induction of plasma haptoglobin as a
measurement of inflammatory responses in broiler chickens. A. L. Hoffman*,
E. A. Koutsos, California Polytechnic State University.

Broiler chicks were examined for the optimal dose of  lipopolysaccharide (LPS)
and time course post-LPS to induce a readily  measurable systemic inflamma-
tory response. Plasma haptoglobin was examined as  a reliable and economic
marker of the acute phase response and systemic  inflammation. A 3 x 4 facto-
rial design was used; 3 levels of LPS (0, 1or 2  mg LPS/kg bw, intra abdomi-
nally) were administered, and plasma haptoglobin  was analyzed at four time
periods post-LPS administration (12, 16, 24, and 48  h). Five to six day old
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broiler chicks were fed a standard starter diet and  housed in a Petersime Bat-
tery with 10 birds/pen, and 3 pens/LPS treatment. A  commercially available
colorimetric haptoglobin assay was used to determine  haptoglobin levels (Tri-
Delta Diagnostics, NJ). There was no effect on  haptoglobin levels when birds
were treated with 1 mg/kg LPS (P>0.10).  Additionally, there was no change in
plasma haptoglobin levels when samples  were taken at 12 or 16 h (P>0.01).
However, administration of 2 mg/kg LPS  resulted in a significant increase in
plasma haptoglobin (P=0.05). This  response was detectable at 24 and 48 h
post-LPS (P<0.001), but was greater at  24 h (mean = 8.17 mg/ml) than at 48 h
(mean = 5.58 mg/ml). These data  demonstrate that the optimal dosage of LPS
to induce a plasma haptoglobin  response is at least 2 mg/kg, and the optimal
time to detect changes in plasma haptoglobin is at 24 h post-LPS treatment.

Key Words: Haptoglobin, Broiler chick, Immune response, Inflammation

    S167    Withdrawn.

    S168    Withdrawn.

    S169    Withdrawn.

    S170    Withdrawn.

    S171    Evaluation of the efficacy of a commercial hydrated sodium cal-
cium aluminosilicate to reduce the toxicity of aflatoxin and ochratoxin in
broiler chicks. A. Casarin1, M. Forat1, E. Soto2, M. Contreras*3, D. Zaviezo3,
1Instituto Internacional Investigacion Animal, 2Avimex Labs., 3Special Nutri-
ents.

Two experiments were conducted to study the efficacy of a low  inclusion com-
mercial HSCAS (Myco-Ad®) in preventing the deleterious effects  of Aflatoxin
B1 (AFB) and Ochratoxin A (OCA) in broiler chicks. Arbor Acres  broiler males
individually caged were used in both experiments. The feed was  experimen-
tally contaminated with synthetic AFB or OCA from Sigma Labs, USA.  In
Experiment 1, 96 4-day-old chicks were randomly assigned four dietary  treat-
ments with 24 replications each. T I was a sorghum-soybean meal control  diet,
T II control + 2.5 kg/mt Myco-Ad®, T III control + 7.5 ppm AFB, and T  IV
control + 7.5 ppm AFB + 2.5 kg/mt Myco-Ad®. At 24 days of age, birds fed  7.5
ppm AFB contaminated diet showed severe macroscopic liver lesions, higher
mortality, lower body weight, poorer feed conversion, and higher liver weight
than chicks fed the control diet. The addition of Myco-Ad® significantly  pre-
vented the impaired performance (BW 609 v 447 g; FC 1.62 v 1.92) and the
gross liver lesions observed in chicks fed AFB. In Experiment 2, 64 7-day-old
chicks were randomly divided into four dietary treatments with 16  replications
each. T I was a sorghum-soybean meal control diet, T II control  + 2.5 kg/mt
Myco-Ad®, T III control + 2 ppm OCA, and T IV control + 2 ppm OCA  + 2.5
kg/mt Myco-Ad®. Feeding OCA contaminated diet plus Myco-Ad® resulted  in
statistically significant heavier (770 v 706 g) and more efficient (FC  1.65 v
1.78) broilers, with markedly reduced macroscopic kidney lesions than  those
fed 2 ppm OCA at 28 days of age. In both experiments, the addition of  2.5 kg/
mt of Myco-Ad® to chick diets did not show any statistical difference  in perfor-
mance compared to the control diet, demonstrating its lack of  interference with
the absorption of nutrients. These results indicated that  Myco-Ad® at 2.5 kg/mt
was effective in preventing the toxic effects of AFB  and OCA in broilers chicks.

Key Words: Myco-Ad, Aflatoxin, Ochratoxin

    S172    Withdrawn.

    S173    Effects of alfalfa based molt diets on cortical, cancellous and
medullary bone qualities using pQCT. W. K. Kim*1, L. M. Donalson1, J. L.
Stallon2, S. A. Bloomfield2, L. F. Kubena3, D. J. Nisbet3, S. C. Ricke1, 1Depart-
ment of Poultry Science, Texas A&M University, 2Department of Health and
Kinesiology, Texas A&M University, 3USDA-ARS, Southern Plains Agricultural
Research Center.

A study was conducted to evaluate effects of alfalfa based molt  diets on bone
qualities using peripheral Quantitative Computed Tomography  (pQCT). A to-
tal of 36 Single Comb White Leghorn hens (approximately 84 wk of  age) were
used for this study. There were six treatments: pretrial control  (PC), full fed
(FF), feed withdrawal (FW), A90 (90% alfalfa/10% layer  ration), A80 (80%
alfalfa/20% layer ration), and A70 (70% alfalfa/30% layer  ration). For the PC,
hens were euthanized by CO2 gas, and femurs  were collected before molt started.
At the end of the 9-day molt period, hens  were euthanized, and femurs were
collected to evaluate bone qualities using  pQCT (Stratec XCT Research-M).
Three slices 13 mm apart were scanned at the  midshaft of femur and 2 slices
1.5 mm apart scanned 12 mm from the distal  end. Scanning resolution was 70
microns. Total bone densities of the PC (553  mg/cm3) and FF (540 mg/cm3)
were higher than the FW  (457mg/cm3) and A90 (460 mg/cm3) (P < 0.05). There
were  no significant differences in total bone density among the PC, FF, A80
(492  mg/cm3) , and A70 (483 mg/cm3). Medullary bone density  of the PC (225
mg/cm3) were significantly greater than other  treatments. The medullary bone
densities of the A90 (87 mg/cm3),  A80 (120 mg/cm3), and A70 (107 mg/cm3)
fell between  values for the FF (162 mg/cm3) and FW (72 mg/cm3)  groups.
There were not significant differences in cortical bone densities,  total, cortical,
medullary bone areas, and cortical thickness among the  treatments. Cancellous
bone densities of the PC (287 mg/cm3) and  FF (220 mg/cm3) groups were
significantly higher than the FW (136  mg/cm3) and A90 (126 mg/cm3) while
there were no  significant differences among the FF, A80 (166 mg/cm3), and
A70  (158 mg/cm3) groups. These results suggest that medullary and  cancel-
lous bones are labile components of hen bones for bone resorption  during molt-
ing, and alfalfa-based molt diets reduce medullary and cancellous  bone resorp-
tion, decreasing overall bone loss during molting.

Key Words: Alfalfa based molt diets, pQCT, Cortical bone, Cancellous bone,
Medullary bone

    S174    A practical method for induced molting of caged layers that com-
bines full access to feed and water, dietary L-thyroxine or thyroactive pro-
tein, and short day length.. R. F. Wideman, Jr.1, W. J. Kuenzel1, M. E.
Chapman1, C. Golden1, D. M. Hooge*2, 1Center of Excellence for Poultry Sci-
ence, University of Arkansas, 2Hooge Consulting Service, Inc..

Levothyroxine (L-thyroxine; T4) rises in the circulation of caged  laying hens
during 10-d feed withdrawal molt and is associated with cessation  of egg pro-
duction (EP), feather loss, and BW reduction. McDonald’s, AVMA, and  the
egg consuming public increasingly consider feed withdrawal unacceptable.  With
a grant from United Egg Producers (Alpharetta, GA), 4 small-scale caged  Hy-
Line W-36 laying hen trials were conducted in 2 rooms to confirm the  effect of
injected T4, to examine the interaction of feed additive T4 with  photoperiod
(17 vs 8 h), and to evaluate iodinated casein with T4 activity as  a feed additive
to induce molt. In Exp. 1, daily (1330 h) i.m. injection of  L-thyroxine-Na
pentahydrate (0, 250, 500, or 1,000 µg/kg BW) to 50  60-wk-old hens (24° C,
17 h light) resulted in EP after 7 d of 80, 30,  5, and 0% (with 15 to 25% BW
loss). Additionally, 2,000 to 4,000 µg/kg  BW T4 daily injected hens had 0%
EP by d 5 and 6, respectively. Oviducts and  ovaries regressed in T4 groups.
Feather loss in T4 groups began after ~9 d  and virtually all were shed in 7 to 10
d more. Feed intake decreased with  increasing T4. In Exp. 2, 60 101-wk-old
hens molted at 55 w were fed diets  with 0, 10, 20, or 40 ppm T4 (L-thyroxine-
Na pentathydrate; 24° C, 17 h  light) for 6 or 10 d. No mortality occurred. The
hens fed 40 ppm T4 shed most  feathers in 7 to 10 d, reached 0% EP in 10 d, lost
21% BW, had decreased %  shell (6.6 vs 8.6% in control), but egg weight was
unaffected. In Exp. 3, 90  96-wk-old hens molted at 80 wk were fed diets with
0, 20, or 40 ppm T4 for 10  d and given 17 or 8 h light. The 8 hr light decreased
feed and T4 intake,  weakening the response. In Exp. 4, iodinated casein pre-
pared in the lab (T4  not assayed) induced molting with the same qualitative
results as pure T4. A  successful, patent pending T4 molting method was devel-
oped.

Key Words: Iodinated casein, Laying hen, Molt, T4, Thyroxine
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    S175    Results of commercial laying hen field trials using dietary Bacil-
lus. subtilis. C-3102 spores (Calsporin®) with emphasis on egg shell quality.
D. M. Hooge*1, M. Kato2, K. Nishimura3, 1Hooge Consulting Service, Inc.,
2Calpis Company, Ltd, 3Quality Technology International, Inc. (QTI).

Bacillus subtilis C-3102 spores (Bs), in  direct-fed microbial Calsporin®, are
added to poultry feeds 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 inhibiting certain
pathogens (E. coli,  Salmonella), this condition appears to increase 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. Caged Hy-Line W-36
hen field  trials were conducted in the U.S. midwest with 0 or 0.003% Bs spores
(Calsporin®, 0.05% level) in feed, and microbes in fresh feces and egg  break-
ing strength (EBS) or shell thickness (60 eggs/sampling) were  determined. In
Exp. 1 (~140,000 hens/flock) at Site 1 (57 wk old), EBS was  3.26 kg (5 wk, 8
samplings) “before” and 3.33 kg (7 wk, 9 samplings) “during”  Bs addition,
with 3.20 kg expected (linear regression); est. +0.13 kg  with Bs. At site 2 (94
wk old, molted), EBS was 3.08 kg (8 wk)  “before” and 3.23 kg (7 wk) “during”
(P < 0.01), with 3.09 kg  expected; est. +0.14 kg increase. In Exp. 2 (~84,230
hens; 57 wk old), shell  thicknesses in microns were: “before” 321 (5 wk),
“during” 331 (7 wk),  “Bs removed” 313 (2 wk), and “added again” 324 (9 wk).
In some fecal  samples prior to Bs supplementation, Lactobacilli/Total Anaer-
obes (cfu  Log10/g) ratio was considerably below 50%, the desirable threshold
level. The  Bs improved shell quality.

Key Words: Bacillus subtilis, Calsporin, Direct-fed microbial, Laying hen, Shell
quality

    S176    Enhancement of pre- and post-hatch development of turkeys by
in ovo feeding. P. Ferket*1, Z. Uni2, O. Foye1, 1North Carolina State Univer-
sity, 2Hebrew University of Jerusalem.

The pre- and post-hatch period is critical for the development of  turkeys be-
cause they have limited body reserves to fuel the hatching process  and sustain
them until they are adapted to utilizing external dietary  nutrients. During this
critical period, mortality may exceed 5% because of  poor energy status, and
they are highly susceptible to enteric disease.  These problems may be allevi-
ated by in ovo feeding, which administers  exogenous nutrients into the amnion
of turkey embryos at 22-23 days of  incubation. Since the amniotic fluids are
swallowed prior to pipping, the in  ovo feed components may stimulate devel-
opment to occur earlier than in  conventional poults. Several experiments were
conducted to test our  hypothesis. In each experiment, eggs were injected with
1.5 to 2 ml saline  in ovo feeding solutions into the amnion at 23 days of incu-
bation and  compared with controls (100 eggs/treatment). In experiment 1, 2 ml
of the in  ovo feeding solution, containing carbohydrates (maltose, sucrose, and
dextrin), resulted in a 7.5% increase in body weight at hatch over controls  (71.4
vs 66.4, P<.01); however, this positive effect was not sustained past 3  days
post-hatch. In experiment 2, the in ovo feed, containing egg white  protein,
increase body weight at hatch through until 12 days post-hatch by  about 4%
over controls. In experiment 3, 1.5 ml in ovo feed, containing egg  white protein
or dextrin, increased hatch weight by 6% and 7.5% (p<.05), and  increased
breast muscle weight relative to body size by 22% over controls  (3.3. vs 2.7%
of body weight, p<.05) and 11% (3.0% vs 2.7 % of body weight),  respectively.
In ovo feeding of protein increased total liver glycogen by  158% at hatch and
56% at 7 days post-hatch (P<.05). In contrast, in ovo  feeding carbohydrates
increased liver glycogen by 29% at hatch and 57%  (p<.05) at 7 days post-
hatch. These results demonstrate that the enhanced  development by in ovo
feeding can improve early growth and energy status of  poults. In ovo feeding
saline solutions containing egg white protein helped  sustain the positive effects
during the post-hatch period.

Key Words: In ovo nutrition, Turkeys, Body weight, Glycogen, Breast muscle

    S177    Evaluation of the efficacy of a commercial hydrated sodium cal-
cium aluminosilicate to reduce the toxicity of toxin T-2 in broiler chicks. A.
Casarin1, M. Forat1, E. Soto2, B. Fazekas3, J. Tanyi3, D. Zaviezo*4, 1Instituto
Internacional Investigacion Animal,2Avimex, 3Institute Veterinary Medicine ,
4Special Nutrients.

Two experiments were conducted to study the efficacy of a low  inclusion com-
mercial HSCAS (Myco-Ad®) in preventing the deleterious effects  of Toxin T-2
(T-2) in broiler chicks. Feed in both experiments was  experimentally contami-
nated with synthetic T-2 from Sigma Labs, USA. In  Experiment 1, 75 1-d-old
Arbor Acres straight-run broilers individually caged  were randomly distributed
into three dietary treatments with 25 replications  each. T I was a corn-wheat-
soybean meal control diet, T II control + 1 ppm  T-2, and T III control + 1 ppm
T-2 + 2.5 kg/mt Myco-Ad®. At 40 d of age,  birds fed 1 ppm T-2 contaminated
diet showed significant lower body weight,  poorer feed conversion, smaller
bursa and severe macroscopic oral lesions  than chicks fed the control diet. The
addition of Myco-Ad® significantly  prevented the impaired performance (BW
1840 v 1381 g; FC 2.02 v 2.12), bursa  damage and the severe oral lesions
observed in chicks fed T-2. In Experiment  2, 32 5-d-old Ross male chicks were
randomly divided into four dietary  treatments with 8 replications each. T I was
a sorghum-soybean meal control  diet, T II control + 2.5 kg/mt Myco-Ad®, T III
control + 1.25 ppm T-2, and T  IV control + 1.25 ppm T-2 + 2.5 kg/mt Myco-
Ad®. Feeding T-2 contaminated diet  plus Myco-Ad® resulted in statistically
significant heavier (1837 v 1563 g)  and more efficient (1.89 v 2.19) broilers,
with substantially reduced gross  oral lesions and microscopic organs lesions
(tongue, gizzard, thymus, bursa,  spleen, liver, kidney) than those fed 1.25 ppm
T-2 at 38 d of age. The  addition of 2.5 kg/mt of Myco-Ad® to chick diets did
not show any statistical  difference in performance and bone ash compared to
the control diet,  demonstrating its lack of nutrients absorption. These results
indicated that  Myco-Ad® at 2.5 kg/mt was effective in preventing the toxic
effects of T-2 in  broilers chicks.

Key Words: Myco-Ad, Toxin T-2

    S178    Effect of egg yolk antibodies on broiler performance. J. S. Moritz1,
A. S. Parsons1, N. P. Buchanan1, J. L. Pimentel*2, 1West Virginia University,
2Anitox Corp.

Past research has demonstrated that antibiotic feeding decreased  urease and
ammonia concentration in the gastro-intestinal tract and improved  animal per-
formance because less ammonia needed to be “detoxified” therefore  saving
energy for growth. Also under-processed soybean meal contains the  anti-nutri-
tional factor trypsin inhibitor. The objective of this study was  to determine the
effect of feeding egg-yolk antibodies against urease in  combination with anti-
bodies against soybean trypsin inhibitor. The  antibodies were collected from
the eggs of hyper-immunized Leghorn hens and  fed to broilers as spray dried
whole egg. A total of 2016 day-old straight  run broilers were randomly as-
signed to 4 treatments. Each treatment was fed  to a pen of 21 broilers and
replicated 24 times. The treatments were 1)  Control, 2) Control plus 50 mg
BMD (bacitracin methylene disalicylate) /kg  diet, 3) Control plus 100 mg anti-
urease antibody/kg diet plus 100 mg  anti-trypsin inhibitor antibody/kg diet
and 4) Control plus 150 mg  anti-urease antibody/kg diet plus 100 mg anti-
trypsin inhibitor antibody/kg  diet. Three-week body weight was significantly
improved in the antibodies  and antibiotic fed groups when compared to the
control. In addition,  0-to-3-wk feed conversion (feed/gain) was significantly
improved compared to  the control when broilers were fed the combination of
150 and 100 mg/kg  anti-urease and anti-trypsin inhibitor respectively. Overall
0-to-6-wk  performance showed a numerical improvement in body weight
(+2.4%) and feed  conversion (3.5 points improvement) when broilers were fed
the combination of  150 and 100 mg/kg anti-urease and anti-trypsin inhibitor
respectively. Thus,  the use of egg-yolk antibodies appears to be beneficial to
broiler  performance particularly in the starter feed.

Key Words: Egg yolk antibodies, Urease, Trypsin inhibitor, Growth, Feed con-
version
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    S179    Activity of phytase in poultry excreta. F. Yan*, C. A. Keen, P. W.
Waldroup, University of Arkansas.

Phytase has been shown to be effective in releasing a portion of  the organic
phosphorus from the phytate molecule of the plant feedstuffs,  rendering it avail-
able for use by the chick, therefore reducing the excretion  of phosphorus by the
chick after proper adjustments are made for the released  phosphorus. However,
it has been suggested by some that supplementation of  poultry diets with phytase
might exacerbate the eutrophication problems by  increasing soluble P contents
in the excreta , possibly by continuing to work  in the litter. This study was
conducted to examine the phytase activity in  the ileal contents and excreta of
broilers fed diets containing various  levels of phytase. A nutritionally adequate
diet was fortified with phytase  to contain 0, 600, 1,200, 2,400, 4,800, and
9,600 FTU/kg. Samples of the  diets were assayed for phytase activity. Each of
the six test diets were fed  to four replicate pens of five 42-d-old male broilers.
After a four-day  acclimation period, excreta were collected from each pen for
two days. At the  end of the two-day collection period, birds were sacrificed and
the ileal  contents were removed from each bird and pooled by pen. The excreta
and ileal  content were freeze-dried and analyzed for phytase activity. No sig-
nificant  differences were observed between dietary treatments for ileal and
excreta  phytase activity. Minimum phytase activity was detected in these
samples, and  was actually considered undetectable by the laboratory. The re-
sults of the  study indicates that dietary phytase, even in abnormally high levels,
is  almost totally degraded in the digestive tract of poultry and very unlikely  to
continue to work in litter during storage. Nutritionists should not  hesitate to
use phytase in programs designed to reduce phosphorus excretion  by the chick.

Key Words: Phytase, eutrophication, broilers

    S180    The effect of the combination of probiotics, prebiotics and cell-
fragments (BiominÄ C-EX and BiominÄ IMBO) on broiler performance.
R. Beltran*, G. Schatzmayr, A. Klimitsch, K. Sacherer, Biomin International
Animal Nutrition GmbH.

Background: Due to the near ban of antibiotic growth promoters in  the EU and
increase consumer demands to minimize prophylactic use of  antibiotics; the
need to find replacements is evident. Probiotics used to  enhance intestinal
health has shown great potential in poultry and livestock  production. Probiotics
are defined as viable microorganisms that have a  beneficial effect in the pre-
vention and treatment of specific pathologic  conditions when consumed.
Prebiotics are nondigestible food ingredients that  benefit the host by selec-
tively stimulating the growth of beneficial  bacteria. Cell wall fragments are
used to prevent pathogen adherence by  blocking specific receptor binding sites
in the gut. It has been known that  the efficacy of probiotics can be generally
measured through observing body  weight gain, feed conversion ration, as well
as mortality.
Objective: To test the effect of BiominÃ’ C-EX and BiominÃ’ IMBO (probiotic,
prebiotic & immune substances) on the productivity of broiler chickens under
field conditions.
Design and Setting: 77,800 broilers of Strain Ross 308 were obtained. The  birds
were divided into 3 groups placed in different houses. Group 1  contained 26,300
broilers and group 2 contained 27,500 broilers. No  additives were given in
groups 1 and 2. Group 3 contained 24,000 broilers  given Biomin Ã’C-EX and
BiominÃ’ IMBO. The manufacturerâ’™s recommend dose  consisted of the
following treatment: C-EX spray application day 1, and day  2 and 3 C-EX was
given via drinking water at 20g/1000 birds. BiominÃ’IMBO  was mixed di-
rectly in the finished feed at 1 kg/ton. All animals were kept on  dry litter and
water and feed given ad libitum. Body weight, feed intake,  feed conversion
ratio, and percent mortality were recorded. The length of the  experiment was
42 days.
Results: By using a combination of probiotics, prebiotics and cell wall  frag-
ments, improvements in BWG, FCR, and mortality were observed.  Conclu-
sions: Our findings suggest by applying BiominÃ’ C-EX and BiominÃ’  IMBO
under field conditions improved the health performance in broilers.

Key Words: Probiotic, Prebiotic, Antibiotics

    S181    Effect of synthetic lysine on performance of commercial Leg-
horns in phase II and III (second cycle) while maintaining the
methionine+cysteine/lysine ratio at 0.75. G. Wu*, Z. Liu, M. Bryant, D. Roland,
Auburn University.

Two experiments of similar design were conducted to determine the  influence
of synthetic lysine on performance and profits of commercial  Leghorns while
maintaining a 0.75 Met+Cys/Lys ratio. In Experiment 1, a 3  × 4 factorial ex-
periment with three protein levels (16.01, 14.86, and  14.42%) and four added
synthetic lysine levels (0.000, 0.030, 0.059, and  0.088%) was conducted with
Hy-line W-36 laying hens (n = 1440, 85 wk old) for  8 weeks. In Experiment 2,
a 3 × 3 factorial experiment with three  protein levels (14.87, 14.44, and 17.52%)
and three added synthetic lysine  levels (0.000, 0.030, and 0.059%) was con-
ducted with Hy-line W-36 laying hens  (n = 1080; 98 wk old) for 12 weeks.
Results of Experiment 1 showed that the  addition of synthetic lysine while
maintaining a 0.75 Met+Cys/Lys ratio had  no significant effect on egg produc-
tion, egg mass, feed intake, feed  conversion, egg specific gravity and final
body weight. Results of Experiment  2 showed that the addition of synthetic
lysine while maintaining a 0.75  Met+Cys/Lys ratio had significant effects on
egg production, egg mass, feed  intake, feed conversion, and egg specific grav-
ity. In conclusion, when  protein level of a corn-soy diet is below 15% (< ap-
proximately 15 g  protein/h/d) or lysine intake is less than 720 mg/h/d, the
addition of  synthetic lysine while maintaining a 0.75 Met+Cys/Lys ratio can
significantly  improve performance of laying hens. Although adding synthetic
lysine to diets  containing less than approximately 15% protein improved per-
formance and  profits, these results give no indication as to whether or not diets
containing less than 15% protein would be economical.

Key Words: Synthetic lyine, Hens, Met+Cys/Lys ratio

    S182    Performance comparison and nutritional requirements of five
commercial layer strains in phase IV. G. Wu*, Z. Liu, M. Bryant, D. Roland,
Auburn University.

Because of changing genetics of hens, it is necessary to know which  strain has
the best performance and to determine nutrient requirements that  allow for
maximum profits. Little or no research has been done with these  current strains
during Phase IV (67-76 wks). In this experiment, five  commercial layer strains
(Current-Bovans, Older-Bovans, Oldest-Bovans,  Experimental-Bovans, and
Dekalb) were used to compare performance and  nutrient requirements when
fed three protein levels (16.00, 14.85, and  13.99%). There were eight repli-
cates of 15 hens for each treatment and the  trial lasted 12 weeks. The results
showed that there were no interactions (P  > 0.05) between protein and strain on
feed intake, egg production,  egg mass, egg weight, feed conversion, egg spe-
cific gravity (ESG), and body  weight of hens. Protein had significant effects on
feed intake, egg mass, egg  weight, (ESG), and body weight. There were signifi-
cant strain effects on feed  intake, egg production, egg mass, egg weight, feed
conversion and ESG.  Current-Bovans had the best overall performance among
the five layer strains.  However, Dekalb had significant higher egg weight com-
pared to Bovans. The  best performance of Current-Bovans and Dekalb was
obtained with hens fed the  16.00% protein diet. The nutritional requirements
for maximum profits were  dependent upon egg and feed price.

Key Words: Strain, Nutrient Requirements, Bovans, Dekalb

    S183    Amylase, protease and xylanase in broiler chickens vaccinated
and challenge with mixed Eimeria spp.: Ileal amino acid and protein di-
gestibility. E. O. Oviedo-Rondón1,2, S. Clemente-Hernández*1,4, J. Parker1, J.
Remus3, E. Pierson3, 1Stephen F. Austin State University, 2Facultad de Medicina
Veterinaria y Zootecnia, Universidad del Tolima, Colombia, 3Danisco Animal
Nutrition, 4Universidad Autónoma de Chihuahua.

Exogenous enzymes improve amino acid (AA) digestibility in healthy chick-
ens. This trial evaluated the utilization of a combination of amylase,  protease,
and xylanase designed for corn-soybean meal diets  (Avizyme® 1502 Feed En-
zyme System) on the ileal  digestibility (ID) of AA and crude protein (CP) in
broilers vaccinated and  challenge with mixed Eimeria spp. The trial was con-
ducted in Petersime  brooding units with 504 d-old male Cobb-500 chickens
distributed in 72 cages.  Twelve treatments as a result of a 3 x 3 factorial, plus 3
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negative controls  (No additives-No challenge) within each CP level were dis-
tributed. CP levels  (19, 21, 23%) and anticoccidial control program (Cocci-
Vaccine, Antibiotic +  Ionophore, and Vaccine+Enzyme) were evaluated as main
effects. All chickens,  except those in the negative and positive control (A+I)
treatments were  vaccinated at 1 d of age with Advent®. All chickens, but  those
in negative control treatments were gavaged at 17 d with of E.  acervulina, E.
maxima, and E. tenella. Diets contained 0.8%  Celite and 0.3% CrO2 as mark-
ers. Eight days post-challenge, ileal  digesta contents were collected, frozen,
and lyophilized. Diets and digesta  samples were analyzed for acid insoluble
ash, CP, and AA contents. Nutrient  ID was calculated. Significant effects of the
interaction between dietary CP  content and anticoccidial program were only
observed for serine and tyrosine  ID. Coccidia challenge reduced the ID of CP
and AA by 7%. Cocci-vaccinated  chickens had better ID than none vaccinated
birds fed with diets containing  A+I, without being statistically different. En-
zyme addition did not improve  significantly the ID of CP or AA. These results
indicate that the beneficial  effects of this complex enzyme combination over
BWG (5.6 and 17.0 %) and FCR  (4.9 and 8.6%) 7 days after mixed cocci-
challenge, in diets containing 18.5  and 20.1% of CP, respectively, might be due
to changes in carbohydrate  substrates available to microflora communities in
the ceca. This has  beneficial effects against E. tenella, and finally in live per-
formance.

Key Words: Enzyme, Amino acid digestibility, Crude protein, Coccidiosis,
Broilers

    S184    Differential allometric growth of broiler chickens influenced by
dietary lysine levels. S. Clemente-Hernández*1,2, E. O. Oviedo-Rondón1,3,
1Stephen F. Austin State University, Texas, 2Universidad Autónoma de Chihua-
hua, México, 3Facultad de Medicina Veterinaria y Zootecnia, Universidad del
Tolima, Colombia.

The adequate and complete description of growth is a major  bottleneck in the
development and application of mathematical models to  estimate nutrient re-
quirements. Allometry, the study of the growth of one  component of the body
in relation to the whole, was used to describe effects  of lysine in chicken growth
and development. Amino acids can affect body  composition and differential
tissue development. Lysine has been linked to  structural muscle development,
especially Pectoralis muscles. This  experiment was conducted to measure and
model the effects of three dietary  levels of lysine over the dynamic develop-
ment of broilers. Cobb-500 chickens  were placed under simulated commercial
conditions, and fed one of three diets  formulated to be iso-nutritive but to have
either optimum levels of  digestible lysine (1.19, 1.08, 0.98, and 0.85%) for
maximum breast  development, or 10% above or under this level in each one of
the four dietary  periods. Chickens were slaughtered and parts dissected at 1, 5,
12, 19, 32,  45 and 56 days of age. Whole body weight, feathers, blood, head
and neck,  feet and shanks, breast muscle, legs, wings, intestines, liver, gizzard
and  proventriculus, and rack were weighed in each chicken. A minimum of
nine  chickens per treatment were evaluated in each period. Parameters of growth
curves were estimated by the non-linear procedure of JMP IN®  5.1. Allometric
growth ratios were calculated by plotting the logarithms of  parts (Y) and whole
body weights (X) (linear procedure). Significant  differences were observed for
parts growth. Significant effects of diets over  whole body and parts growth
were observed. Internal organs grew at slightly  lower rate than the whole body,
and breast muscle, legs and wings growth  faster than the whole body. Dietary
lysine levels can affect differential  body parts development. It is important to
describe those dietary effects to  develop accurate growth models.

Key Words: Modelling, Allometry, Growth and development, Chickens, Lysine

    S185    Adhesion of probiotics to intestinal cells in vitro. . A. Klimitsch1, R.
Plail3, G. Schatzmayr*1, E. Binder2, 1Biomin GmbH, 2Erber AG, 3Institute for
Agrobiotechnology.

Adhesion to intestinal cells seems to be a crucial point in the  mode of action of
administered probiotics, thus providing an improved colonic  flora and patho-
gen exclusion. Therefore the main objective of this study was  to examine the
adhesive ability of previously isolated bacterial strains from  chicken in regard
to their adhesion ability to intestinal cell lines in  vitro. Adhesion properties
were then used as additional selection  criteria for probiotic strains for the de-

velopment of a competitive exclusion  product for poultry.
 Bacterial strains were isolated from the digestive tract of several 14 to 42  day
old chicken. After identification finally 15 probiotic isolates were  investigated
in adhesion tests using two different cell lines (Caco-2 (ACC  169) and HT-29
(ACC 299), both obtained from Deutsche Sammlung von  Mikroorganismen
und Zellkulturen GmbH). Adhesion assays were performed at late postconfluence
according to a method  described by Bibiloni et al. with some modifications.
Monolayers were  incubated with bacterial suspension, non adherent bacteria
were then removed  by washing. Attached bacteria were determined after lyses
of monolayers by  plating applicable dilutions on appropriate agar plates.
Results clearly show the ability of the isolated strains to attach to  intestinal
cells in vitro. The amount of attached cells varies between  1.0x105 and 1.0x106

cells per cm2 monolayer  surface. We found good correlation for adhesion re-
sults between the two cell  lines for most of the isolates. Additionally it could be
demonstrated that  some strains adhere to a higher extent to monolayers and
results indicate  that the extent of adhesion does not necessarily depend on the
genus of the tested strain.
Due to the findings of our in vitro investigations the property of  adhesion was
used as additional selection criteria for bacterial isolates in  the course of the
development of a probiotic poultry product.

Key Words: Probiotics, Adhesion, Competitive exclusion

    S186    Assessing antibiotics in a broiler withdrawal program. F. Yan*, C.
A. Keen, K. Y. Zhang, P. W. Waldroup, University of Arkansas.

Antibiotics are typically changed at intervals during the growing  period of
broilers with one type fed in starter and grower periods with  another fed in the
finisher period. The present study was conducted to  compare the response of
broilers to two different antibiotics used during the  finisher period. Thirty male
and 30 females of a commercial broiler strain  were placed in each of 48 pens
(50 ft2 per pen). The pens contained new  softwood shavings over concrete
floors, with a topdressing of old litter.  Diets were formulated to current indus-
try standards for starter (0-14 d),  grower (14-32 d) and finisher (32 to 47 d)
periods. From day-old to 32 d the  birds were fed a common diet supplemented
with bacitracin methylene  disalicylate at 50 g/ton and salinomycin at 55 g/ton.
The test diets were  fed from 32 to 47 d of age. One group received no antibiotic
supplementation.   The second diet was fortified with lincomycin (LM) at 2 g/
ton, the third  received LM at 4 g/ton, and the fourth diet received virginamycin
(VM) at 10  g/ton. Each treatment was assigned to twelve pens of birds. Birds
and feed  were weighed at 1, 14, 32, and 47 d. At day 47, two entire pens per
treatment were processed for dressing percentage and parts yield.  From 32 to
47 d, the weight gain and feed conversion of birds fed  diets with 4 g/ton LM or
10 g/ton of VM was significantly better than that of  birds fed the negative
control. The addition of 4 g/ton of LM resulted in  0.047 kg increase in body
weight gain and a reduction of 0.062 in feed  conversion, while the addition of
10 g/ton of VM resulted in 0.049 kg  increase in body weight and a reduction of
0.06 in feed conversion. No  significant differences in mortality during the trial
period were observed.  No differences in processing parameters were noted.
Feeding LM at 4 g/ton  resulted in an additional 24.83 pounds of meat per ton
of feed while feeding  VM at 10 g/ton resulted in an additional 24.5 pounds of
meat per ton of feed  compared to the negative control. From these figures, one
may determine the  cost:return benefits based on current prices of antibiotics
and value of  broiler meat.

Key Words: Antibiotics, Broilers, Lincomycin, Virginiamycin

    S187    S3 combined strategies counteract mycotoxin successfully. V.
Starkl*, Biomin Austria.

The most common approach to counteract mycotoxins is via adsorption  of
minerals. Unfortunately, mycotoxins are completely different in their  chemical
structure and therefore it is impossible to equally deactivate all  mycotoxins by
using only a single strategy. Adsorption works perfect for  aflatoxin but less- or
non- adsorbable mycotoxins have to be deactivated  using a different approach.
One investigated solution to this problem is the  detoxification via biotransfor-
mation: Specific enzymes change the toxic group  of a mycotoxin to a non-toxic
metabolite under intestinal conditions. Two  live organisms, BBSH 797 and
Trichosporon mycotoxinivorans are  known to proliferate under intestinal con-
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ditions and produce specific  enzymes. Currently, zearalenone, ochratoxin A
and all trichothecenes (DON &  T-2 toxin) can be detoxified by BBSH 797 and
Trichosporon  mycotoxinivorans. All mycotoxins are known to influence detri-
mentally  toward the liver and can cause immunosuppression in animals. The
addition of  plant and algae extracts to the animals diet overcomes these nega-
tive  influences. Silymarin, an extract of the milk thistle, is used as  hepato-
protector and algae extracts are used to support the immune system of  the
mycotoxin-infected animals. Mycofix® Plus, a product based on the three above
mentioned  strategies proved to be a solution to help counteract the diverse
mycotoxin  problems in poultry.

Key Words: Mycotoxin, Biotransformation, Adsorption, Silymarin, Algea

    S188    Crude protein level effects on gene expression in broiler chickens.
C. Ashwell*1, S. Hernández2, T. Wing3, E. Oviedo4, 1North Carolina State Uni-
versity, Department of Poultry Science, 2Universidad Autónoma de Chihua-
hua, 3Cobb-Vantress Inc., 4Stephen F. Austin State University, Department of
Agriculture.

Crude protein (CP) levels have been shown to affect live  performance and
pectoralis major development in multiphase dietary  regimes. Specific genes
including insulin-like growth factor I (IGF-I) and  myostatin have been associ-
ated with muscle development. Low CP diets (LCPd)  can support average per-
formance when supplemented with synthetic amino acids  (AA). This project
focused on evaluating the expression of genes, previously  associated with muscle
development, in broilers fed diets formulated with  varying CP levels, but in-
cluding all essential AA at constant or under  minimum recommended levels for
ileal digestible ideal protein, by  supplementation of synthetic Lysine, Methion-
ine, Threonine, Tyrosine,  Arginine, Isoleucine, Valine, and Glycine. Cobb-500
chickens were placed  under simulated commercial conditions, and fed diets
that had either standard  commercial CP level (StCP) or reductions of up to 3
percentage points in each  dietary phase. Combinations of StCP or LCPd were
offered in each one of the  4 dietary phases, for a final factorial set of 16 feeding
treatments. Tissue  samples were collected at 36, 47, and 56 days of age for
further analysis.  Breast muscle samples, at 36 days of age, from the fixed-StCP
and fixed-LCPd  treatment groups were analyzed for the mRNA expression of
IGF-1 and  myostatin. This analysis indicated a significant decrease of myostatin
gene  expression in the fixed-LCPd treatment group in relation to the fixed-
StCP  group, which may, in part, explain the variation in performance associ-
ated  with dietary CP levels.

Key Words: Gene expression, Breast muscle, Broilers, Dietary crude protein

    S189    Crude protein levels on the dynamic development of breast muscle
in broilers growing up to 56 days of age. S. Clemente-Hernández*1,4, C.
Wiernusz2, D. Burnham3, E.O. Oviedo-Rondón4,5, 1Universidad Autónoma de
Chihuahua, 2Cobb-Vantress Inc., 3Ajinomoto Heartland LLC., 4Stephen F. Aus-
tin State University, 5Facultad de Medicina Veterinaria y Zootecnia, Universidad
del Tolima, Colombia.

Crude protein (CP) levels in different dietary phases affect breast  muscle de-
velopment to varying extents during the growth process of broilers.  Low CP
diets (LCPd) can support average performance when supplemented with  syn-
thetic amino acids (AA), but carcass composition can be affected. This  re-
search project evaluated the breast muscle development by RT-ultrasound  im-
ages and serial slaughtering of broilers fed diets formulated to vary as to  CP
level. All essential AA were kept constant or under minimum recommended
levels for digestible ideal protein, by supplementation of synthetic Lys,  Met,
Thr, Try, Arg, Ile, Val, and Gly. The significance of each phase over  breast
muscle development was evaluated. Cobb-500 chickens were placed under  simu-
lated commercial conditions and fed diets that have either standard  commer-
cial CP level (StCP) or reductions up to 3 percentage points in each  dietary
phase. Combinations of StCP or LCPd diets were offered in each one of  the 4
dietary phases, starter (0-15d), grower (15-35d), finisher(35-42d) and  with-
draw (42-49d) for a final factorial set of 16 feeding treatments. Data of  carcass
part yields was collected by serial slaughter at different ages, and  by repetitive
measurements of the areas of breast muscle images captured with  the RT-Ultra-
sound ALOKA-500™ from the same chickens  throughout the grow-out pe-

riod. Diets were analyzed for CP and total AA. Data  was analyzed by Mixed
Model Proc for repetitive measurements and NLIN Proc of  SAS. Gompertz
growth curve parameters (initial growth rate=L, and rate of  exponential decay=K)
were estimated for whole body weight and breast meat  yield of each one of the
18 chickens per treatment. ANOVA of Gompertz  parameters indicate signifi-
cant effects of dietary treatments over breast  muscle development. The treat-
ment fed StCP in starter and finisher, and LCPd  in grower and withdraw had
the lowest L and K. Contrarily, the treatment fed  LCPd in starter, grower and
withdraw and StCP in finisher period had the  highest L and K values.

Key Words: Breast Muscle, Development, Broilers, Crude Protein, Synthetic
Amino Acids

    S190    Efficacy of low phytic acid corn and soybean meal in reducing
manure phosphorus excretion by young broiler chicks. D. R. Ledoux*1, J.
N. Broomhead1, N. C. Rasch1, E. Guaiume1, C. L. Walk1, V. Raboy2, 1University
of Missouri, 2USDA-ARS.

A 21 day study was conducted to determine the extent to which  manure P could
be reduced by feeding a combination of low phytate corn and  low phytate
soybean meal. One hundred day old male broiler chicks were  randomly allotted
to a 2 x 2 factorial arrangement of treatments from day 1  to 21. Treatments
included: (1) normal corn (NC) and normal soybean meal  (NSBM); (2) NC
and low phytate soybean meal (MSBM); (3) low phytate corn  (LPC) and NSBM;
and (4) LPC and MSBM. The LPC contained 0.20% nonphytate P  (NPP) and
0.32% total P (TP), whereas NC contained 0.05% NPP and 0.33% TP.  The
NSBM contained 0.12% NPP and 0.72% TP, whereas MSBM contained 0.45%
NPP  and 0.65% TP. Chicks fed diets containing MSBM consumed more feed
(P  <.05) compared with chicks fed diets containing NSBM. However, there
were no differences in body weight gain (BWG; P >.05) between chicks  fed
diets containing MSBM and NSBM. As a result, chicks fed diets containing
NSBM were more efficient (P <.05) in converting feed to BWG. Chicks  fed
diets containing NC gained more weight (P <.05) compared with  chicks fed
diets containing LPC. However, there were no differences in feed  intake (P
>.05) between chicks fed diets containing LPC and NC. As a  result, chicks fed
diets containing NC were more efficient (P <.05)  in converting feed to BWG
compared with chicks fed diets containing LPC.  Percent toe ash and tibia ash
were not affected (P >.05) by dietary  treatments and averaged 12.8% and 44.5%,
respectively across all treatments.  Replacement of NC with LPC resulted in a
16% reduction in manure P, whereas  replacing NSBM with MSBM resulted in
a 29% reduction in manure P. When both  LPC and MSBM were substituted for
the normal grains there was a 48% reduction  in manure P. Results indicate that
the amount of P excreted in poultry waste  could be substantially reduced by
replacing normal corn and normal soybean  meal with low phytate corn and low
phytate soybean meal.

Key Words: Low phytate, Corn, Soybean meal, Broiler

    S191    Is valine limiting in broiler grower diets based on corn and soy-
bean meal? S. A. Thornton*1, A. Corzo1, W. A. Dozier, III2, D. Miles2, M. T.
Kidd1, 1Mississippi State University, 2USDA.

Broiler diets formulated to contain crystalline L-Thr when priced  below the
shadow value, in addition to synthetic Met and crystalline Lys,  allow for more
efficient amino acid utilization. However, minimums for the  less limiting amino
acids become more critical. Valine has not been  researched to the extent of Ile,
but initial dose response data indicated  that the 21 to 42 d old broiler needs
0.65% digestible Val. Because this  level is lower than that recommended (NRC,
1994), we conducted an experiment  to determine Val responses in growing
male broilers. Ross x Ross 508 chicks  (360) were randomized across 30 floor
pens and fed common diets to d 22.  Five dietary treatments (6 replications/
treatment) were implemented from 22  to 42 d: 1) Control with 0.74% digest-
ible Val; 2) Val reduced to 0.65%  digestible; 3) as 2 plus L-Val to equal treat-
ment 1; 4) as 2 plus a  non-essential amino acid mixture to equal the N content
that L-Val  contributed in treatment 3; and 5) as 3 with L-Arg and L-Trp to
equal  treatment 1. Growth performance was measured for the 22 to 42 d pe-
riod, and  processing characteristics and litter ammonia were measured at d 42.
Feed  conversion (P = 0.66) and BW gain (P = 0.11) did not differ among
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treatments.   However, broilers fed treatment 4 had reduced (P < 0.05) feed
intake vs  treatments 1, 2, and 5. Differences (P < 0.05) in carcass yields did not
occur. However, carcass and tender weight in broilers receiving treatment 4
were lower than treatments 1 and 5, and 1, 3, and 5, respectively. No  differ-
ences (P < 0.05) in litter ammonia were found among treatments. These  results
indicate that Val needs may be below 0.74% digestible for the growing  male
broiler. In addition, these results point to the ability to marginally  reduce less
limiting amino acids without compromising bird performance.

Key Words: Valine, Amino acid, Broiler

    S192    Broiler responses to a feed enzyme in diets differing in amino
acids and energy. M. L. West*1, A. Corzo1, W. A. Dozier, III2, M. E. Blair3, M.
T. Kidd1, 1Mississippi State University, 2USDA, 3Adisseo USA, Inc..

Diets with typical and reduced amino acid and energy levels, with  and without
a feed enzyme (Rovabio™), were fed to 1,472 Ross x  Hubbard broilers (23
male and female chicks/pen randomly allotted to 32 pens)  from 1 to 42 d of
age. The floor pens contained built-up litter, nipple  drinkers, and a tube feeder
in a tunnel ventilated house. The combination of  two diets with and without the
feed enzyme resulted in a 2 x 2 factorial  design (8 replications/treatment) imple-
mented in feeds from 1 to 14, 15 to  31, and 32 to 42 d of age. Pen BW gain,
feed conversion, and mortality were  obtained in all periods. Uniformity was
measured by pen at 42 d of age. At  42 d of age, five male and female broilers
per pen were randomly selected for  processing and subsequent deboned breast
meat. The reduced diet resulted in  poorer (P < 0.05) BW gain at d 31, but not at
d 14 or 42. Corrected feed  conversion for the weight of mortality was poorer (P
< 0.05) in birds fed  reduced diets in all periods. Enzyme treatment did not
affect BW gain or  corrected feed conversion and differences in uniformity did
not occur  (coefficient of variation averaged 12% for BW). However, an inter-
action (P =  0.06) occurred for 14 d mortality indicating that the reduced diet
increased  mortality without dietary enzyme, but mortality was eliminated in
the reduced  diet with feed enzyme. Although the reduced diet resulted in more
(P < 0.05)  abdominal fat, other differences (P < 0.05) in carcass parameters
were not  observed. Future research will be concerned with further reducing
diet  density and enzyme responses as the enzyme treatment in the reduced diet
resulted in similar responses to the control diet. In conclusion, reducing  dietary
amino acids and energy resulted in higher corrected feed conversion  and ab-
dominal fat, and the deleterious effect of the reduced diet on early  mortality
was overcome with the feed enzyme.

Key Words: Feed enzyme, Amino acid, Energy, Broiler

    S193    Dietary amino acid density, sex, and strain cross effects on growth
and yields of broilers. A. Corzo*1, M. T. Kidd1, D. J. Burnham2, E. R. Miller3,
R. Gonzalez-Esquerra4, S. L. Branton5, 1Mississippi State University, 2Ajinomoto
Heartland, LLC., 3Aviagen North America, 4Novus International, Inc., 5USDA.

Two experiments similar in design, management and strain crosses,  evaluated
the effect of nutritional programs mimicking regimes currently used  by much
of the U.S. poultry industry (MD), and an isocaloric program with  higher amino
acid levels (HD), across broilers varying in gender and strain  cross (one high-
yield strain and two multi-purpose strains). Data from both  experiments were
pooled because no interactions between trials occurred.  Feeding HD diets to
broilers increased BW and decreased feed conversion  throughout all phases of
the study when compared to broilers fed MD diets (P  < 0.01). Males had higher
BW and lower feed conversion than females (P <  0.01). Mortality was unaf-
fected by diet type, strain or sex. Broilers  corresponding to the high-yield strain
had lower BW and higher feed  conversions when compared to the two multi-
purpose strains (P < 0.01).  Broilers fed HD diets resulted in lower abdominal
fat percentage and higher  breast meat yield at 42 and 56 d of age (P < 0.01). No
effect of dietary  regimen was observed for yield of carcass, wings, drums or
saddle. Carcasses  from female broilers typically had a higher percentage of fat
and wings, and  lower drum and saddle yields (P < 0.01). The high-yield strain
had higher  breast meat yield and dressing percentage, and lower percentage of
fat and  saddle (P < 0.01), when compared to the multi-purpose strains. Im-
provements  in economically important parameters observed from feeding a
high amino acid  plane were noted. Considerations for increasing amino acid
nutrient minimums  should be made on a cost-benefit basis.

Key Words: Amino acid density, Breast meat yield, Broiler, Lysine, Protein

    S194    Presence of dark spots in yolk from 60 weeks old broiler breed-
ers. A. Hernandez1, JA. Quintana*1, S. Carrillo1, PH. Ramirez2, 1Facultad de
Medicina Veterinaria y Zootecnia, 2Instituto Nacional de Nutriciòn Salvador
Zubiran.

The presence of dark spots in yolk must to be related to physical  and chemical
factors that repel in the content of humidity, fat, protein,  ashes, calcium, phos-
phorus and iron. The present study was made with the  purpose of evaluating
the physical characteristics of the egg and the  presence of total lipid content in
egg yolk of 60 weeks old broiler breeders  presented dark spots in yolk., Weight
of the yolk and albumen and dried  shell, height of albumen, as well as the total
lipid quantification in yolk  of 60 eggs were evaluated individually by using
two different techniques of  lipid quantification; the method of Folch and deter-
mination of Etereo  Extract. After the evaluation of physical characteristics, the
eggs were  divided in two lots; eggs without spots and with dark spots. The
results were  evaluated by means of descriptive statistical tests. Differences
were  obtained in the percentage of egg albumen, being observed a greater amount
in  eggs without spots; nevertheless, there were no differences in the percentage
of yolk, weight of shell and height of albumen. 70% of eggs used in this  experi-
ment showed dark spots in yolk. In agreement to the amount of total  lipids in
egg yolk with spots and without spots, no differences were observed  in both
techniques of quantification. The lipid content in yolks with  presence of dark
spots by means of the technique of Folch was 27.5%; and in  yolks without
spots it was 27, 42%, meantime using the technique of Etereo  Extract, the lipid
content in yolk with spots was 41, 76% and without spots  it was 42,38%. All
these values are similar in yolks with spots and without  spots, but they are
inferior to the reported ones in the literature, that  mentions 32% of total lipids
by means of the technique of Folch and 61% by  the technique of Etereo Ex-
tract. In accordance to the results of present  study, it can be stated that no
relation exists between the lipid content of  the yolk and the presence of spots.

Key Words: Egg, Yolk, Lipid, Dark spot, Egg physical characteristics

    S195    Cecal microbial ecology in chickens fed low crude protein diets
supplemented with synthetic amino acids. S. Clemente-Hernández*1,3, M.E.
Hume2, E. O. Oviedo-Rondón3,4, 1Universidad Autónoma de Chihuahua, México,
2USDA, ARS, Southern Plains Agricultural Research Center, Food and Feed
Safety Research Unit, 3Stephen F. Austin State University, 4Facultad de Medicina
Veterinaria y Zootecnia, Universidad del Tolima, Colombia.

Intestinal microbial communities (MC) influence animal performance  and
ammonia volatilization. Diet composition causes significant effects over  MC
and modulation of harmful microbes. Low crude protein diets (LCPd)  supple-
mented with synthetic amino acids (AA) may gain importance due to  environ-
mental concerns and cost effective supplemental AA sources. This study  evalu-
ated the effects of feeding LCPd or commercial standard crude protein  diets
(StCPd) on cecal MC of broilers at 41 and 48 d of age. LCPd were  formulated
to be 3 percentage points lower than StCPd in each phase, but  supplemented
with synthetic Lys, Met, Thr, Try, Arg, Ile, Val, and Gly to  keep all essential AA
levels constant, or under minimum recommended levels  for digestible ideal
protein profiles, for each feeding period. Cobb-500  chickens were placed un-
der simulated commercial conditions and fed with one  of these two diets (StCPd
or LCPd) in starter (0-15d), grower (15-35d),  finisher (35-42d) and withdrawal
(42-49d) phases, for a final factorial  combination of 16 feeding treatments.
Diets were analyzed for CP and total AA  and a correlation of 98% was ob-
served between formulated and analyzed values.  Cecal samples were collected,
frozen in liquid nitrogen and kept at  -70°C. DNA was isolated and denaturing
gradient gel  electrophoresis (DGGE) was used to examine PCR-amplified frag-
ments of a 16S  ribosomal DNA variable region from cecal bacteria. There was
only 74.6%  similarity coefficient (SC) for the two clusters of genomic DNA
from the two  age periods evaluated. This indicates changes by diet and/or age
in only 7 d.   Samples for the 41 d and the 48 d formed two minor clusters with
88.4 and  86.8% SC between band patterns, respectively. Chickens fed LCPd in
grower  ration did not differ in cecal MC when fed StCPd or LCPd in finisher.
However, SC greater than 92% were observed for treatments fed the same types
of diets in grower, finisher and withdraw phases independently of the diet  fed
in the starter period. Dietary CP level and/or synthetic AA  supplementation
affect cecal MC.

Key Words: Broilers, Cecal microbial ecology, DGGE, Low crude protein,
Synthetic amino acids
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    S196    The use of degermed-dehulled corn and low-phytate soybean
meal to reduce phosphorus excretion from poults raised to 18 days of age.
J. Godwin*, J. Grimes, A. Gernat, M. Wineland, V. Christensen, S. Russell,
North Carolina State University.

An experiment was conducted to determine if feeding mechanically  degermed-
dehulled corn (DDC) and genetically selected low-phytate (LP)  soybean meal
(SBM) to turkey poults would support growth performance similar  to diets
containing normal corn and SBM, as well as reduce phosphorus (P)  excretion
from poults raised to 18 days of age. Nicholas male turkey poults  (168) were
housed in Petersime batteries with 24 pens (7 birds per pen) at  day of hatch
with 4 pens per treatment. Six starter rations were fed to  poults in mash form.
Treatments consisted of normal corn and SBM + calcium  (Ca) and P at indus-
try standards, NRC, and 85% of recommended NRC values  (ConInd, ConNRC,
Con85), and DDC and LP SBM + Ca and P at industry standards,  NRC and
85% of recommended NRC values (DDCInd, DDCNRC, DDC85). Feed and
water  were provided ad libitium for 18d. The following parameters were mea-
sured;  growth performance, AMEn, and apparent nitrogen retention (ANR).
Feed  consumption and feed to gain, by pen, and individual BW where deter-
mined at  6, 12 and 18d. The following parameters were also measured at 18d:
percent  toe and tibia ash, tibia breaking strength and P levels in tibia and fecal
samples. Neither mean BW, feed conversion, cumulative feed conversion, toe
ash, tibia ash, nor AME were significantly affected by treatment. Tibia  break-
ing strength was significantly higher when poults were fed industry  standards
and NRC levels of Ca and P versus 85% of NRC. ANR was significantly  higher
when poults were fed control ingredients. Fecal P was significantly  affected by
ingredient source and Ca and P level. Fecal P was significantly  lower when
poults were fed DDC and LP SBM. Fecal P was decreased further when  levels
of Ca and P decreased from industry standards to 85% of NRC regardless  of
ingredient source. Using DDC and LP SBM resulted in poult performance  equal
to using control corn and SBM and also resulted in reduced fecal P.

Key Words: Phosphorus, Degermed-dehulled corn, Low-phytate soybean meal,
Turkey poults

    S197    Lycopene and lutein incorporation into egg yolks. J. B. Olson*, E.
A. Koutsos, California Polytechnic State University.

Lycopene is a carotenoid with potential anti-cancer functions.  Specifically,
epidemiological data suggests that lycopene consumption is  associated with
reduced prostate cancer risk. Additionally, it has been  demonstrated for other
carotenoids (lutein) that bioavailability is greater  in egg yolks than in supple-
ments or plant-based sources. Therefore, second  cycle laying hens (Hyline W36)
were examined for their ability to absorb  dietary lycopene and incorporate
lycopene into egg yolks. A completely  randomized design was used in which 3
levels of dietary lycopene (0, 1.0 and  5.7 mg/bird*day) or lycopene + lutein
(5.7 mg lycopene + 0.8 mg  lutein/bird*day) were incorporated into the birds
normal diet. Birds were  housed in commercial cages with ad libitum access to
water (n=3 cages/diet; 5  birds/cage), and were fed 120 g diet/bird*day. Using
the Roche color fan,  egg yolks had no detectable change in pigmentation after
18 d of feeding  lycopene. There was no evidence of lycopene incorporation
into egg yolks or  plasma, however the diet containing lutein resulted in a sig-
nificant increase  in yolk lutein (P<0.05) but not plasma lutein (P=0.36). Future
trials will  examine increased dietary lycopene levels and routes of administra-
tion.

Key Words: Lycopene, Lutein, Laying hen, Egg yolk

    S198    Withdrawn.

    S199    Withdrawn.

     S200    Withdrawn.

     S201    Use of yeast culture residue as a pre-harvest treatment in the
control of Campylobacter in broiler chicks. P. Anderson*1, V. Stanley1, B.
Grace1, O. Taylor1, M. Hume2, A. Sefton3, 1Prairie View A&M University, 2USDA-
ARS, 3Alltech.

An experiment was conducted to examine the use of a yeast culture  residue
(YCR) as a pre-harvest treatment to control Campylobacter  colonization in
broiler chicks. Two hundred unvaccinated and unsexed Cornish  Rock day-old
broiler chicks were separated into four treatment groups:  control uninfected
and untreated; Campylobacter infected and untreated; YCR  treated and
uninfected; and Campylobacter infected and treated with YCR at 2  kg/ton of
feed. The infected chicks were challenged with a cocktail mixture  (108 cfu) of
ten strains of Campylobacter spp. ( 5 C. jejuni and 5  C. coli strains). Infected
chicks were challenged by crop gavage at  1-day-old. Yeast culture residue was
incorporated into the feed and the  chicks were fed from one day of age. In the
Campylobacter-free chicks, YCR  did not significantly change the cecal con-
centration of the volatile fatty  acids and lactic acids. However, birds infected
with the organism had  decreased concentrations (P<.05) of cecal propionic
acid (25.28 vs 13.97  µmole/gram of cecal contents), but elevated butyric (34.01
µmole/gram) and  lactic acid levels (0.85 vs 0.62 µmole/gram of cecal con-
tents) with the  feeding of YCR (P<.05), compared to the control (17.07 and
0.62 µmole/gram of  cecal contents), respectively. A significant reduction (P<.05)
in the total  population of the organism (6.14 vs 4.22 cfu/gram of cecal con-
tents) was  observed in the infected birds with the inclusion of YCR. In conclu-
sion, the  dietary inclusion of yeast culture residue at 2 kg/ton could be a useful
pre-harvest treatment in the reduction of Campylobacter colonization in  broiler
chicks.

Key Words: Campylobacter, Yeast culture residue, Broilers

    S202    Comparison of effects of induced molting through feed with-
drawal or feeding of wheat middlings on humoral immunity of laying hens
in a commercial egg-laying farm. T. Murase*1, T. Sato1, S. Miyahara1, K.
Otsuki1, P. Holt2, 1Laboratory of Veterinary Microbiology Tottori University,
2USDA/ARS Southeast Poultry Research Laboratory

While induced molting provides the benefit of extending the  effective egg-
laying life of the flock, an altered immune response has  previously been ob-
served in birds subjected to experimentally induced molting  through feed with-
drawal (FW). Recently, it was demonstrated that feeding  layers wheat mid-
dlings (WM), as an alternative method to FW, could  successfully molt birds. In
the present study, antibodies in sera of  commercial layers subjected to molting
through feeding of WM were compared  with those molted through FW. All the
flocks were given Newcastle disease  (ND) vaccine through drinking water 3 to
4 times at 3- to 5-month intervals.  Production of antibodies in sera was calcu-
lated by titrating HI titers  against ND virus strain La Sota. Flocks 1 to 4 were
molted through 11- or  12-day FW and flocks 5 and 6 were molted through 25-
day feeding of WM. In  flocks 3, 4, and 5, birds were vaccinated when the birds
restarted egg lay  after molt while flocks 1, 2 and 6 did not receive this postmolt
vaccination.  Sera were obtained at the following times: before the molting
treatment; when  the birds went totally out of egg production after the treat-
ment; when the  birds restarted laying after they returned to feed, and when the
egg  production reached a plateau. Among the flocks receiving ND vaccine
only  prior to molt, a mean titer in sera obtained from flock 6 given the WM
were  unchanged through the period, whereas titers in sera from flock 2 treated
by  FW decreased after the birds restarted egg lay. Among the flocks receiving
ND  vaccine before and after molt, a mean of the last titers in sera from flock 5
given the WM increased, whereas those in sera from flock 3 and 4 treated with
FW were unchanged. These results suggest that molting via feeding WM exerts
minimal negative effects on antibody production against ND vaccine compared
with FW.

Key Words: Induced molt, Newcastle Disease vaccine, Feed withdrawal, Wheat
middlings, Humoral immunity
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    S203    Effect of a commercially-available drinking water acidifier on
Salmonella enteritidis. growth and water consumption in broilers. A.
Wolfenden*1, R. Jarquin1, G. Nava1, C. Solis2, S. Higgins1, L. Bielke1, G. Tellez1,
B. Hargis1, 1University of Arkansas, 21Facultad de Medicina Veterinaria y
Zootecnia, Universidad Nacional.

A specific combination of organic acids and flavorings was  previously shown
to kill Salmonella enteritidis (SE) using a simulated   in vitro broiler crop assay
and within the crop of broilers in  vivo. Moreover, this formulation did not
reduce water consumption during  feed withdrawal in market-age broilers. Pres-
ently, we evaluated the original  acid mix (OAM) as compared to the commer-
cially-available resulting product  (Perform-Max Optimizer II; PMO). Using a
previously published simulated in  vitro chicken crop assay, with 7 replicates
per treatment, we compared  OAM and PMO at normal and high label-recom-
mended concentrations to tubes  containing saline alone. Tubes containing ac-
ids and sterile chick starter  were individually vortexed for 2 sec. and incubated
for 2.5h at 40C. At 2.5h,  SE cfu/mL was determined for each tube. The OAM
and each concentration of PMO  significantly (p < 0.05) reduced recoverable
SE in this assay. The low  label-recommended concentration of POM reduced
recoverable SE by 0.71 Log10  cfu while the high concentration, recommended
for feed withdrawal, reduced  recoverable SE by 1.39 Log10 cfu as compared to
controls. In two separate  experiments, using market-age broilers (n=30/pen, 4
replicates per  treatment), water consumption was determined over 4h on feed
or during a 7h  simulated pre-slaughter feed withdrawal. Administration of PMO
at either  label-recommended dosage rate did not negatively affect (p > 0.05)
water  consumption as compared to controls regardless of the presence or ab-
sence of  feed. These data suggest that this product may be useful as a substitute
for  lactic acid administration during pre-slaughter feed withdrawal for reduc-
tion  of crop-borne salmonellae. A potential advantage of this approach may be
increased water consumption and reduced carcass shrinkage associated with
lactic acid administration.

Key Words: Salmonella, Organic acids, Feed withdrawal

    S204    Feed additives, and Eimeria spp. . vaccination and/or infection
over microbial uricase activity to reduce ammonia volatilization from
broiler manure. J. Parker1, E. O. Oviedo-Rondón*1,2, S. Clemente-Hernández1,3,
B. Clack1, 1Stephen F. Austin State University, Texas, 2Facultad de Medicina
Veterinaria y Zootecnia, Universidad del Tolima, Colombia, 3Universidad
Autónoma de Chihuahua, México.

Inhibition of microbial uricase in poultry manure helps to decrease  ammonia
(NH3) volatilization. This project measured microbial  uricase activity (MUA)
in ileal contents to identify potential effects of  feed additives (FA) and/or vac-
cination-infection with Eimeria spp. to  reduce NH3 volatilization. Samples
from two experiments were  analyzed with Amplex® Red/Uric Acid/Uricase kit.
These  trials were conducted in Petersime brooding units with 504 Cobb chick-
ens  distributed in 72 cages. In the first trial, 11 treatments were evaluated.  The
non cocci-vaccinated treatments correspond to two control treatments,
Unifected-Unmedicated (UU) and Unmedicated-Infected, and treatments with
the  following FA combinations: BMD®+Coban®, Stafac®+Sacox®, Yucca
schidigera extract  (BioSupreme®), BMD®+BioSupreme®, and
Stafac®+BioSupreme®. Cocci-vaccinated  groups received Advent® at 1 d of
age and were fed diets that contained: no-FA, BioSupreme®,
BMD®+BioSupreme®, Stafac®+BioSupreme®. In the second trial, 12 treatments
using a 3 x 3 factorial, plus 3 UU within each dietary crude protein (CP) level
were distributed. CP levels (19, 21, 23%) and anticoccidial control programs
(BMD®+Coban®, Advent®, and Advent®+Avizyme-1502®) were the main ef-
fects. All chickens but those in UU were challenged at 21 or 19 d of age. Ileal
contents were collected 7 d post-challenge. In trial 1, a significant effect of
treatments was observed in the MUA. Yucca extract in non vaccinated birds
had the lowest MUA. In contrast, the combination of Yucca with BMD and
virginiamycin had the highest MUA. Cocci-vaccination did not influence MUA.
In trial 2, CP level had a significant effect on MUA independently of the type of
cocci-control program. The combination BMD®+Coban® caused the lowest
MUA. Control treatments and the combination of Avizyme-1502®+Advent®

showed a decrease in MUA as the CP level increased. The Yucca schidigera and
BMD+Monensin combination were the FA that caused the lowest MUA, which
suggests that they may help to reduce NH3 volatilization.

Key Words: Microbial uricase activity, Ammonia volatilization, Feed addi-
tives, Coccidia, Broiler chickens

    S205    Presence of inoculated Campylobacter and Salmonella in unab-
sorbed yolks of male broilers at six weeks of age. N. Cox1, L. Richardson*1,
R. Buhr1, J. Northcutt1, B. Fairchild2, J. Mauldin2, 1United States Department
Agriculture, Agricultural Research Services, 2University of Georgia, Depart-
ment of Poultry Science.

Day old male broiler breeder chicks were obtained from a commercial  hatchery
and raised as broilers. At 5 weeks of age, the broilers were orally  inoculated
with a 106 cocktail (three characterized strains) of either  Campylobacter jejuni
or Salmonella spp. One week after  inoculation, the birds were killed and
defeathered. The abdominal cavity was  examined and any unabsorbed yolk
material (and remaining yolk stalk), and  cecae were aseptically removed for
microbiological analyses. For each pooled  sample (two birds per pool), a total
plate count (TPC), an Enterobacteriaceae  count (ENT) and a test for the pres-
ence of Campylobacter and  Salmonella was performed. For the Salmonella
inoculated birds,  2/12 cecae and 0/12 unabsorbed yolk samples were positive
for  Salmonella. The average yolk TPC was log 3.4cfu/g and the average ENT
was log 1.9cfu/g. For the Campylobacter inoculated birds, 12/12 cecae  and 9/
12 unabsorbed yolk samples were positive for Campylobacter. The  average
yolk TPC was log 3.5cfu/g and the average ENT was log 3.1cfu/g. The  inocu-
lated Campylobacter colonized the cecae in every instance and  were present
75% of the unabsorbed yolks. Alternatively, the inoculated  Salmonella were
not found in any of the unabsorbed yolks and only  rarely in the cecae. In our
previous studies, Campylobacter was found  to be naturally present in the ma-
ture and immature ovarian follicles and in  other internal organs of the broiler
breeder hens, while Salmonella  were not found. This study provides further
evidence that  Campylobacter and Salmonella differ in their abilities to  colo-
nize a chickens body.

Key Words: Unabsorbed Yolk, Campylobacter, Salmonella, Broilers, Cecae

    S206    Effects of MG vaccinations on B and T-Cell populations in layer
chickens. S. Collier*1, G. Pharr2, S. Branton1, J. Evans1, 1USDA ARS South
Central Poultry Research Laboratory, 2Miss. State Univ., College of Veteri-
nary Medicine.

Mycoplasma gallisepticum (MG) results in economic losses in  chickens via
morbidity and mortality. The resulting chronic respiratory  infection reduces
egg production and contributes to condemnation of meat at  poultry processing
plants. Attempts to control MG infections have primarily  involved prophylaxis
using live vaccines of attenuated strains. However, the  exact mechanisms by
which the available MG vaccines confer protection in  layer chickens is cur-
rently unknown. In the present study, flow cytometry  was used to examine the
humoral and cellular immune responses of chickens  inoculated with 6/85 at 60
wk of age, then challenged with F strain at 62 wk  of age. There were significant
changes in the percentage of Bu-1+  and CD4+ peripheral blood lymphocytes
isolated from vaccinated  birds at 66 wk of age in comparison to control birds.
The results of this  study suggest that humoral and cellular immunity may play
a role in the  protective immune response induced by MG vaccines.

Key Words: Mycoplasma gallisepticum, Vaccinations, Layers, Chickens, Lym-
phocytes

    S207    A comparison of fitting growth models with a genetic algorithm
and nonlinear regression. W. Roush*, S. Branton, USDA, ARS, South Central
Poultry Research Laboratory.

A Genetic Algorithm (GA), an optimization procedure based on the  theory of
evolution, was compared with nonlinear regression for the ability  of the two
algorithms to fit the coefficients of poultry growth models. It  was hypothesized
that the nonlinear approach of using GA to define the  parameters of growth
equations would better fit the growth equations than the  use of non-linear re-
gression. Two sets of growth data from the literature,  consisting of male broiler
BWs grown over periods of 168 and 170 d,  respectively, were used in the study.
The growth data were fit to two forms  of the logistic model, the Gompertz, the
Gompertz-Laird, and the Saturated  Kinetic Models using both the SAS NLIN
procedure and a GA. There were no  statistical differences for the comparison
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of the residuals (the difference  between observed and predicted BWs) of growth
models fit either by a GA or  nonlinear regression. The plotted residuals for the
nonlinear regression and  GA determined growth values confirmed observa-
tions of others that the  residuals have oscillations resembling sine waves that
are not represented by  the growth models. It was found that GA could success-
fully determine the  coefficients of growth equations. A disadvantage of slow-
ness in converging to  the solution was found for the GA. The advantage of GA
over traditional  nonlinear regression is that only ranges need be specified for
the parameters  of the growth equations; whereas, estimates of the coefficients
need to be  determined and in some programs the derivatives of the growth
equations need  to be identified. Depending on the goal of the research, solving
multivariable complex functions with an algorithm that considers several  solu-
tions at the same time in an evolutionary mode can be considered an  advantage
especially where there is a chance for the solution to converge on  a local opti-
mum when a global optimum is desired. It was concluded that the  fitting of the
growth equations was not so much a problem with the fitting  methodology as it
is with the form of the equation.

Key Words: Broiler, Growth equations, Genetic algorithms, Regression analy-
sis, Mathematical models

    S208    Effects of two diverse air velocities at high temperatures with a
high dew point on broiler performance. W. Dozier, III*1, B. Lott2, S. Branton1,
1USDA, ARS, South Central Poultry Research Laboratory, 2Mississippi State
University.

Tunnel ventilation is a common practice in broiler production to  remove excess
heat. Previous research from this laboratory has shown that  applying air veloc-
ity of 180 m/min improved growth responses of broilers from  42 to 49 d of age.
Information is sparse on the ventilation needs of broilers  reared under cyclic
high temperatures. This study examined the responses of  broilers to increasing
air velocity from 120 to 180 m/min exposed to cyclic  temperatures of 25-35-
25° C and a dewpoint of 23° C from 21 to 49  d of age. Three trials were
conducted. In each trial, seven-hundred and  forty-two male broilers were ran-
domly assigned to either six floor pens (53  birds/pen; 0.07 m2/bird) or two air
velocity tunnels at 21 d of  age. Each tunnel contained four pens (53 birds/pen;
0.07 m2/bird).  Three treatments were employed: 1) control (still air), 2) air
velocity of  120 m/min, and 3) air velocity of 180 m/min. Each of three trials
over time  represented a block. The experimental unit was the average value of
the four  pens in a wind tunnel and six floor pens, respectively, since air velocity
treatments were fixed effects. Subjecting broilers to an air velocity of 180  m/
min increased (P=0.05) BW and BW gain compared with broilers  exposed to
an air velocity of 120 m/min from 29 to 35, 36 to 42, 43 to 49,  and 21 to 49 d
of age. Broilers reared with an air velocity of 180 m/min  consumed more
(P=0.02) feed from 36 to 42 and 21 to 49 d of age, had  improved (P=0.01) feed
conversion from 21 to 49 d of age, and reduced  (P=0.03) the incidence of
mortality from 36 to 42 d of age compared  with birds subjected to air velocity
of 120 m/min. Subjecting birds to air  velocity increased (P=0.02) BW, BW
gain, and feed consumption during  each weekly interval from 21 to 49 d of age
over the control group. These  data indicate that applying air velocity of 180 m/
min is advantageous with  high cyclic temperatures for broilers having an ap-
proximate BW of 2.0 to 3.0 kg.

Key Words: Air velocity, Broiler, Temperature, Ventilation

    S209    Evaluation of the behavior patterns of laying hens on alfalfa-
molt diets.. C. Dunkley1, W. Kim1, R. Johnson2, C. Woodward1, K. Dunkley1, T.
Friend2, L. Kubena*3, D. Nisbet3, S. Ricke1, 1Dept. of Poultry Science, Texas A
& M University, 2Dept. of Animal Science Texas A & M University, 3USDA-
ARS.

The behavioral patterns of hens on a 90% alfalfa: 10% layer  ration (A90) molt-
diet was compared with feed withdrawal (FW) hens, using  full-fed (FF) hens as
a control. This was done in order to assess how much  the A90 hen behavior was
affected by the molting process. White Leghorn  laying hen approximately 54
weeks old were put into three rooms for the  induced molt study. Each room had
one treatment; A90, FW or FF. The hens were  individually housed in 2-tier
battery wire cages with nipple waterers and  they were given layer ration and
water ad libitum. There were 39 hens per  treatment and six hens from each

treatment were observed for behavior  patterns on each day of the nine-day
molt. The behavior patterns observed  were; non-nutritive pecking, walking,
drinking, feeder, still, resting,  sitting, preening, pecking neighbor, and head
movement. On Day 1 of the  induced molt, A90 hens were given their diet and
the feed was removed from  the FW hens. On Day one of the molt, A90 and FF
hens were observed to be  drinking more than the FW hens(P<0.05). Through-
out the nine molting period,  the A90 and FF hens spent less time doing non-
nutritive pecking than the FW  hens. There were no significant differences be-
tween the A90 and FW hen in the  preening activity on Days 5, 6, 7, 8 and 9 of
the molt, with the amount of  time spent preening increasing for the A90 hens
on Day 8 to 20.27%. This  could be an indication of the onset of feather push
out which began on Days 8  - 9. As the period progressed the FW hens spent less
time going to the area  where the feeder was located while the A90 hens spent
statistically the same  amount of time at the feeder as the FF hens. Throughout
the nine day molt  period, A90 birds were observed walking an average 6.69%
of the time, while  the FW hens were walking 18.64% and FF 12.69% of the
time. The behavior of  the A90 hens over the nine-day molt period indicated
that they were less  affected by the molting process than the FW hens even
though they were  undergoing the molting process at a comparable rate as the
FW hens as  indicated by the time spent preening and the cessation of laying.

Key Words: Behavior, Molting, Alfalfa, Layers

    S210    A self-propelled, constant speed, spray vaccinator for commer-
cial layer chickens. S. Branton*1, W. Roush1, J. Evans1, S. Collier1, G. Pharr2,
1USDA, ARS, South Central Poultry Research Unit, 2College of Veterinary
Medicine, Mississippi State University.

Vaccination of commercial layer chickens is labor intensive and  often results
in poor rates of seroconversion which, in turn, generally  correlates with de-
creased flock uniformity and performance. Major problems  with vaccinators
currently in use by the layer sector of the poultry industry  include the non-
uniform speed of the applicator system and pressure  fluctuations at the spray
nozzles which together contribute to sporadic  dispersion of the vaccine as the
vaccinator is carried or pushed past the  cages. The CPJ Vaccinator is battery-
powered, self-propelled, maintains a  constant speed, and operates with con-
stant nozzle pressure. In field use,  the CPJ Vaccinator has resulted in a labor
savings (from 5 men to 1 man) and  time savings (from 45 minutes to 7.5
minutes) to vaccinate a house of 75,000  pullets with live Mycoplasma
gallisepticum (MG) vaccine. Six-week  post-vaccination seroconversion rates
for MG were also improved - 90.63% as  compared to 70.57%.

Key Words: Vaccinator, Layers, Self-propelled, Seroconversion

    S211    S16S rDNA community analysis of the intestinal microbiota of
turkey poults in response to different treatments. K. Bos*, T. Wiard-Baltzley,
T. Parrott, T. Rehberger, Agtech Products, Inc.

The gastrointestinal (GI) tract of a turkey poult harbors a dense  and metaboli-
cally active microbial community. Antibiotics and other  antimicrobials are used
as an intervention tool to control GI disease during  the production process.
However, the effects of these treatments on the GI  microbial community are
poorly understood. Traditional plating methods have  previously been used to
characterize microbial populations in the GI tract.  Unfortunately, these tech-
niques are limited in their ability to detect only  cultivable microorganisms. The
objective of this study was to use denaturing  gradient gel electrophoresis (DGGE)
to: (1) assess the succession events of  the microbial community in the GI tract
of turkey poults, (2) determine the  effects of antibiotic use on GI microflora,
and (3) determine the effects of  litter treatment on GI microflora. Four treat-
ments were examined in this  study: control (no treatment), MicroTreat “P”
(poultry litter treatment),  Baytril (antibiotic), and MicroTreat “P” with Baytril.
The GI tracts of three  representative birds from each of 16 sites (4 sites per
treatment) were  dissected on days 1, 5, and 14, sampling the duodenum, je-
junum, and ileum.  Genomic DNA was extracted, amplified using PCR, and
then visualized by DGGE.  Results from DGGE analysis confirmed an increase
in DNA bands (ribotypes)  with an increase in bird age. DGGE results also
indicated a shift in the GI  microflora from higher G/C content on day 1 to a
microflora with additional  lower G/C content bacteria on days 5 and 14.
MANOVA results indicated that  replicates within each treatment group pos-
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sess similar microbial communities,  while microbial communities differ sig-
nificantly between treatments  (p<0.001). MANOVA results also indicate bac-
teria which are prominent in each  treatment group. DNA sequencing has iden-
tified these bacteria to include  Helicobacter cholecystus, an uncultivable
Clostridium  sp., and uncultured bacterium from chicken cecum. Overall, DGGE
has been an  effective tool to monitor the microbial diversity and succession in
response  to treatments.

Key Words: 16S rDNA, Turkey poult, DGGE, Sequencing

    S212    Winter gaseous flux from litter for commercial broilers at place-
ment, middle and end of flock. D. Miles*, P. Owens, D. Rowe, USDA-ARS
Waste Management & Forage Research Unit.

In 2003, the National Research Council recommended a process-based,  mass
balance approach to estimate emissions. Empirical methods, such as the  one
described below, will form the basis of the desired models. The objective  of
this study was to characterize the variability of litter gas flux through  a winter
flock in a solid sidewall commercial broiler house. On d 2, 22, and  45, ammo-
nia, nitrous oxide, and carbon dioxide concentrations were measured  using a
photoacoustic multigas analyzer and flux boxes. The 146 m by 12.8 m  house
was sampled on a grid at 5 m across the house and 12 m down the house  (36
sampling points). Instantaneous flux measurements were estimated from the
differences in time zero and one-minute concentrations using the ideal gas  law.
Litter temperature, air temperature and relative humidity were  concurrently
measured on the grid; litter was sampled at each site to  determine litter pH and
moisture. Ammonia flux on d 2 averaged 439 and 361  mg/(m2 hr) for the brood
and vacant ends of the house. The greater  flux in the brood area corresponds to
higher litter and air temperature and  low litter moisture. Flux for nitrous oxide
and carbon dioxide were also  greater in the brood area at d 2. At d 22, all gas
fluxes were diminished  along the center of the house and were elevated at the
sidewalls, mimicking  ventilation profiles. Ammonia flux on d 45 for the entire
house averaged 694  mg/(m2 hr); carbon dioxide flux for the house averaged
19386  mg/(m2 hr) for this date. The lowest air temperatures (18.9-22.8  C),
moderate litter temperatures (24.4-31.1 C), and the highest litter  moistures
(25-39%) accompanied these fluxes. Litter ammonia flux increased  only mar-
ginally from placement to mid-growout but more rapidly from mid-flock  to
sell-age. Litter moisture was the only parameter to approximate this same  trend.
Bird age, or collinear factors such as size, amount of deposition,  and manage-
ment, is a significant factor for the increase in litter gas flux  during the winter
and should be considered in comprehensive models for  emission estimates.

Key Words: Ammonia, Broiler, Carbon dioxide, Emissions, Litter

    S213    Short-term exposure of elevated carbon dioxide concentrations
on broiler growth responses. H. Olanrewaju*1, W. Dozier, III1, S. Branton1, D.
Miles2, B. Lott3, B. Fairchild4, A. Pescatore5, 1USDA, ARS, Poultry Research
Unit, 2USDA, ARS, Forage and Waste Management Unit, 3Department of Poultry
Science, Mississippi State University, 4Department of Poultry Science, Univer-
sity of Georgia, 5Department of Animal Sciences, University of Kentucky.

Air quality is essential to getting chicks off to a good start.  Improvements in
poultry house design and construction have reduced heat loss.   To conserve
fuel usage, growers ventilate less during winter growouts. As a  result, carbon
dioxide (CO2) concentration often exceeds 3,000 ppm  during brooding with
modern housing. Three trials were conducted to evaluate  growth responses of
broiler chicks subjected to progressive concentrations of  CO2 gas. In each trial,
480 d old male Ross x Cobb chicks were  randomly distributed to eight envi-
ronmentally-controlled chambers (60  chicks/chamber; 0.08/m2). Four treat-
ments were employed. The  CO2 was metered into the chambers to maintain
concentrations of  3,000, 6,000, and 9,000 ppm from 1 to 14 d and no addition
of CO2  served as the control. After 14 d, CO2 addition was ceased and  experi-
mentation continued throughout a 42 d production period. Each treatment  was
represented by six replicate chambers (two chambers/trial) with three  trials
being replicated over time. Progressive additions of CO2  reduced (P<0.04)
growth rate, but feed conversion and the incidence  of mortality were unaf-
fected from 1 to 14 d of age. Final BW gain and feed  conversion were similar
among the treatments, but cumulative mortality  increased (P=0.025) linearly.
From 29 to 42 d, the incidence of mortality  increased (P=0.049) with gradient

increments of CO2. Increasing  CO2 from 3,000 to 9,000 ppm led to a 228%
increase (5.3 vs 12.1%)  in mortality from 29 to 42 d with it being largely due to
an occurrence of  ascities. These results indicate that elevated CO2 concentra-
tions  from 1 to 14 d did not alter cumulative growth performance, but in-
creased the  incidence of late-mortality.

Key Words: Aerial gas, Broiler, Carbon dioxide, Ventilation

    S214    Characterization of the cross-reactivity of anti-Salmonella
typhimurium. antibodies to various strains of Salmonella typhimurium. and
Salmonella enteritidis. . P. Herrera1, S. Ricke1, L. Fang2, R. Marquardt2, L.
Kubena*3, D. Nisbet3, A. Byrd3, 1Department of Poultry Science, Texas A&M
University, 2Department of Animal Science, University of Manitoba, 3USDA-
ARS.

Antibodies are useful in the rapid detection and quantification of  specific anti-
gens. However, the derivation of antibodies from mammalian  sources have
been time consuming and costly. Egg yolk antibodies (EYA) are  proving to be
a more rapid and less expensive. Eggs from inoculated hens  contain relatively
high concentrations of immunoglobulins which can be easily  purified. How-
ever, EYA are polyclonal antibodies containing antibodies to  several antigens.
Thus it is necessary to test for cross-reactivity to other  related antigens when
working with EYA. The purpose of this study is to  characterize the cross-reac-
tivity of Salmonella typhimurium (ST)  antibodies to various strains of ST and
Salmonella enteritidis (SE).  Leghorn hens were inoculated with purified fla-
gella, lipopolysaccharide  (LPS), and outer membrane protein (OMP) antigens
from ST strain ATCC 13311.  The eggs were collected and the EYA were puri-
fied by ammonium sulfate  precipitation and dialyzation. The cross-reactivity
of was determined by an  indirect ELISA. Serovars of ST tested included: Anatum,
Arizona, Javiana,  Muenchen, Newport, Rubislaw, and Texas. Also tested were
American Type  Culture Collection (ATCC) strains 13311 and 14028, as well as
poultry  isolates designated BJ2710, NA/NO, and UK-1. The strains of SE tested
were  ATCC strains 13076, 40214, and BAA-708. The bacteria were diluted to
an O.D.  value of 0.4 at 600 nm. Aliquots (100 Î¼l) bound onto microtiter
plates. The  ELISA was performed using EYA diluted to 1:50,000. In the ELISA
performed  with the flagella antibody, ST strain ATCC 14028 reacted the stron-
gest.  Cross-reactivity ranged from 18.7 % for SE strain ATCC 13076 to 91.5 %
for ST  strain ATCC 13311. Similar results were with the LPS antibody; ATCC
14028  exhibited the highest response with cross-reactivities ranging from 29.4
%  for SE strain ATCC 13076 to 70.5 % for ST strain ATCC 13311. In the
ELISA  performed with the OMP antibody no significant differences were ob-
served; the  antibody reacted strongly with all the strains tested.

Key Words: Salmonella, Antibodies, Cross-reactivity, ELISA

    S215    Comparison of two models for induction of controlled stress in
broilers. W. S. Virden*1, C. D. Zumwalt1, J. P. Thaxton1, A. Corzo1, W. A. Dozier,
III2, M. T. Kidd1, 1Mississippi State University, 2USDA.

Prolonged stress in broilers results in the release of the stress  hormone corticos-
terone (CS). Elevated levels of CS in the blood cause a  severe decrease in meat
production as a result of CS-induced gluconeogenesis.   Research has demon-
strated that controlled stress can be induced in broilers  through continuous
administration of either CS or adrenocorticotropic hormone  (ACTH).

An experiment was conducted to compare two methods of eliciting a controlled
stress response in broilers. Two hundred-forty Ross X Ross 508 male broilers
were randomly placed into 20 pens (12 birds/pen). All broilers received  com-
mon starter diets from d 1 to 20. From d 21 to 35, stress treatments were  admin-
istered. Treatments consisted of 1) control (no ACTH); 2) 4 IU of  ACTH/kg
BW injected i.m. for 7 d; 3) 8 IU of ACTH/kg BW injected i.m. for 7  d; or 4) 15
mg CS/kg of diet suspended in soybean oil for 14 d. On d 35,  chicks receiving
treatment 4 had lower BW (P < 0.01) than all other  treatments. Chicks given
either ACTH injection treatment had lower (P <  0.05) BW than that of control.
Broilers receiving treatment 4 also displayed  higher (P < 0.01) feed conversion
ratio over chicks receiving all other  treatments, whereas chicks receiving ACTH
injections did not differ from  control. Heterophil to lymphocyte ratio was higher
(P < 0.01) in broilers  receiving treatment 4 than in all other treatments. Chicks
receiving  treatment 3 had higher (P < 0.01) heterophil to lymphocyte ratio than
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chicks  receiving treatment 2 or control. Cumulative feed intake and percentage
mortality did not differ among treatments. Based on this research, feeding  CS
appears to be a more efficient method for eliciting a controlled stress  response
in broilers than ACTH injection.

Key Words: Stress, Corticosterone, Adrenocorticotropic hormone, Broiler

    S216    Influence of grain particle size and insoluble fiber content on
Salmonella. colonization and shedding in turkeys fed a corn-soybean meal
diet. F. Santos*, A. Santos, Jr., P. Ferket, B. Sheldon, North Carolina State
University.

Previous studies have shown that changes in feed formulation  practices can
impact the anatomy and physiology of the intestinal tract of  poultry. Besides
physical changes in the diet, variations in the composition  can also alter the
avian intestinal microflora. This study was conducted to  determine the impact
of feeding partially ground corn or insoluble fiber to  0-28 day old turkeys on
intestinal development and its ability to modulate  Salmonella cecal coloniza-
tion and fecal shedding. Nicholas toms reared  in cage batteries were assigned
to 1 of 3 treatment (trt) diets: ground  corn-soybean meal diet (C-SBM) (Con-
trol, TRT1), coarse ground C-SBM (TRT2),  and 4% wood shavings + C-SBM
(TRT3). A 3-strain cocktail of nalidixic  acid-resistant Salmonella enterica se-
rotypes Hadar, Javaina, Banana  was orally-gavaged into each chick at place-
ment. Cecal and fecal  Salmonella populations (pop.) were estimated on days 7,
14, 21, 28,  and 1, 14, 28, respectively. Growth performance and intestinal
weights and  lengths were also measured. The diets had no impact on Salmo-
nella  cecal or fecal pop. Cecal pop. at 7d averaged 5.9, 6.3 and 6.5 log CFU/g
for  TRT1-3, respectively. At 28d, Salmonella cecal pop. decreased by  3-logs
across all treatments. The diets also did not impact body weight or  gain. TRT2
and 3 had lower feed consumption (FC) at 7d (60, 62 vs 70 g,  P<.05), but at
14d TRT2 had the highest FC (192 vs 174, 169 g, TRT1 and 3,  respectively,
P<.05). Compared to TRT1 and 2, TRT3 improved the 1-28d feed to  gain ratio
(1.33 vs 1.40, 1.47 g, respectively, P<.05). TRT2 and 3 produced  significantly
heavier gizzards throughout the study. Also, TRT2 had the  heaviest gizzard
weights at 28d (30 vs 28, 22 g/kg, TRT3 and 1, respectively,  P<.05). Moreover,
TRT2 also produced heavier small intestinal tracts,  especially the jejunum. The
use of coarse ground corn and wood shavings had  no detectable influence on
Salmonella colonization and fecal shedding  and little effect on growth perfor-
mance. However, the treatments did  significantly impact gizzard development.

Key Words: Salmonella, Turkey, Gizzard, Whole grain, Wood

    S217    Extra provision of oxigen (02) during incubation of leghorn
breeder eggs and its effect in the embryo growth on 2,240 m altitude over
sea level. A. Hernandez1, J. A. Quintana*1, A. Sanchez2, 1Facultad de Medicina
Veterinaria y Zootecnia, 2Cryoinfra SA de CV.

The embryo depends on oxygen coming from the air, which contains  21%, that
is the optimal concentration for their development. The partial  increase of oxy-
gen as well as a high temperature of incubation accelerates  the rank of growth
of the organs in the embryo. When the eggs are incubated  in regions of high
altitude, this can lower their hatchability due to the  reduced oxygen concentra-
tion in the air. The objective of this study was to  evaluate the effect of different
oxygen concentrations in the development of  embryo organs in a 2.2240 m
above sea level in Mexico City. Were used 5  setters type Brinsea that maintains
the conditions necessary of temperature,  humidity, turning and ventilation for
the incubation, 30 eggs of Leghorn  hens were placed by setter, and treated with
three different oxygen  concentrations, two setters with 23%, two with 25 %
and one with 21% with a  rank + - 0.5%. When chicks were born, they were
weighted and sized  individually. Later autopsy was made, the heart, yolk sac,
liver and  intestine were weighted individually. A greater size of the chick, in-
creased  weight of liver and intestine were observed in the treatments of 23 and
25%  of oxygen (p<0.05). With the treatment of 23% of oxygen, the greatest
weight  was obtained, whereas with the treatment of 25% of oxygen the intes-
tine  weighted more and the yolk sac was smaller (p<0.05). Descriptive signifi-
cant  differences were not obtained for the weight of the heart. In accordance
with  the results in the present study it was observed that the oxygen addition
during the incubation period improves the development of some organs.

Key Words: Incubation, Embryonic development,, Oxygen, Leghorn hens, High
altitude

    S218    Evaluation of Hisex brown hens performance, using nipple or
cup drinkers. E. Estrada, G. Salazar, JA. Quintana*, Facultad de Medicina
Veterinaria y Zootecnia

Water is one of the most important issues for animals; it is the  main component
in cells, and aids in the transport of nutrients and wastes in

an animalâ’™s body. Water can be a disease transmission source when  con-
taminated. Nipple drinkers are the most common drinkers in modern poultry
houses, and have some advantages compared to open drinkers. When poultry
house temperatures rise, water consumption rises, too. Oppositely, when  tem-
perature in poultry houses with nipple drinkers rises, water consumption  could
decrease. In order to compare some performance issues on Hisex brown  hens in
two flocks in their first production cycle, cup drinkers were placed  in three
commercial lying hen houses, whereas nipple drinkers were placed in  another
three houses. Water consumption, egg weight and mortality was higher  in cup
drinkers (p<0.05). Broken egg was greater for nipple in the first  flock, but
lesser in the second flock, and we have no explanation for this  finding. Number
of eggs per housed hen, egg kilograms per housed hen, feed  conversion, flock
productivity index and percentage of dirty eggs has no  significant differences.
In conclusion, apparent water consumption and egg  weight was higher with
cup drinkers. Mortality was greater with cup drinkers  which could possibly be
due a contamination on open drinker systems.

Key Words: Water, Nipple Drinkers, Cup Drinkers, Hisex Brown, Hen

    S219    Health and performance analysis of commercial turkey flocks
treated with a commercial Lactobacillus. -based probiotic. A. Torres-
Rodriguez*1, J. Barton2, G. Tellez1, B. M. Hargis1, 1Poultry Science Dept., 2Tur-
key Division.

There have been isolated reports claiming improvements on body  weight gain
when probiotics are used, particularly under controlled  experimental condi-
tions, with limited field study information. To evaluate a  commercially avail-
able probiotic product (FM-B11; IVS/Wynco), we evaluated  the effect of treat-
ment or non-treatment of a large number of commercial  turkey flocks with
regard to performance and selected health criteria. The  probiotic was adminis-
tered in drinking water at final concentration of 10E6  cfu per mL on three
consecutive days and at three times of life of the flock:  placement, after move
to the grower house (around week 6 of life), and three  to two weeks prior to live
haul for processing. All flocks in the study were  evaluated at processing plant
for weight and condemnations from April to  June, 2004. Data from 118 (58
Control, 60 Probiotic) flocks were compared by  analysis of variance for aver-
age body weight, average daily gain (ADG), and  feed conversion ratio (FCR),
taking age as covariable. Flocks treated with  the probiotic were heavier (6.91 ±
0.034 vs 6.72 ± 0.035;  kg ± StdErr) and had higher body weight gain (74.5 ±
0.38  vs 72.9 ± 0.39; g/day ± StdErr) than untreated flocks  (p<0.05). FCR was
numerically improved (1.3 or 0.2 points, depending upon  breed), although no
statistical significance was observed (p>0.05) between  treated and untreated
flocks. The commercial producer reported that the  additional 187 gm (0.412
lb) body weight at processing in probiotic-treated  flocks accounted for $0.078
per head as compared to controls when all costs  were evaluated.

Key Words: Probiotics, Turkey, Performance, Health

    S220    Effect of a probiotic and dietary lactose on poult performance. J.
L. Vicente*1, A. Torres-Rodriguez1, X. Hernandez2,1, S. E. Higgins1, A.
Wolfenden1, G. Tellez1, B. M. Hargis1, 1Department of Poultry Science, 2DPA:
Aves, FMVZ, UNAM.

Recently, we have demonstrated that a commercially-available  probiotic (FM-
B11; IVS/Wynco) in combination with 0.1% dietary lactose  increased body
weight in turkeys by up to 15% under commercial field  conditions. To evaluate
the effect of these treatments under very clean  isolation conditions, two treat-
ments were evaluated in this study: LPC  [dietary lactose (0.1%) and probiotic
culture (~104cfu/g) on feed  and probiotic cuture (106cfu/ml) in the drinking
water] and  untreated controls. On the day-of-hatch, poults were moved from a
commercial  hatchery to a BSL2 isolation room which had been disinfected and
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provided  with fresh softwood shavings. Poults were fed a non-medicated tur-
key starter  diet and water ad-libitum. Lactose and the probiotic culture on the
feed was  provided during the entire experiment in the LPC group and probiotic
culture  in the drinking water during the first three days. Due to the high  vari-
ability in body weight, 100 poults were weighed and poults with body  weight
between the mean ± 1STD were included in the experiment. Three hundred
and twenty selected poults were randomly divided in 2 treatments with 4  repli-
cate pens each (n=40/pen). Poults were tagged and initial body weight  was
recorded at placement and on days 7 and 14 of the experiment. Feed  consump-
tion and feed conversion were evaluated only during the second week.  Body
weights of LPC treated poults were significantly (p<0.05) increased at  7d (con-
trol: 163.3 ± 1.97g vs. LPC: 175.5 ± 1.62g) and at 14 d (control:  344.4 ± 3.60g
vs. LPC: 382.3 ± 3.58g). Total feed consumption (days 7-14) was  not signifi-
cantly (p>0.05) different between treatments (control: 364.85 ±  15.45g vs.
LPC: 355.33 ± 10.12g). However, feed conversion was significantly  (p<0.05)
improved in the LPC group (control: 2.022 ± 0.087g vs. LPC: 1.772 ±  0.065g).
These data suggest that dietary lactose with an appropriate  probiotic may en-
hance performance of poults even under very clean  environmental conditions.

Key Words: Probiotic culture, Lactose, Turkey Poult

    S221    Effect upon egg-loss and hatchability of an artificial cuticle ap-
plied to eggs from Leghorn breeder hens. M. Juarez-Estrada*1, O. Prado-
Rebolledo2, J. Quintana-Lopez1, 1Department of Animal Production: Poultry,
FMVZ-UNAM, 2FMVZ Colima University.

Some Leghorn breeder hatching egg producers in <a  href=”http://

www.ntsearch.com/search.php?q=Mexico&v=56">Mexico</a> wash and  ship
eggs that are laid on the scratch area in an attempt to maximize  saleable chick
number. But washing eggs is not good practice to get at first  quality chickens.
An option is to apply an artificial cuticle by spray. A  total of 1,464 eggs were
collected from a 13 wk old post-molted commercial  Leghorn breeder flock of
Babcock B-300 (n=500). The AC was made from egg  albumin lyophilized plus
aquose mixture of organic based disinfectant, it was  evaluated upon egg-loss
weight (ELW) and hatchability (HA) of Leghorn molted  hen eggs in 2 X 2
factorial arrangement with two sources of eggs, Nest and  Floor and two disin-
fectant treatments, with AC or without AC, with 183 eggs  each group, and one
replicate by group. The four groups were a) Nest eggs  with AC, b) Nest eggs
without AC, c) Floor eggs with AC and d) Floor eggs  without AC. All eggs were
weighed prior to and after  storage, and at  transfer from the setters to the hatch-
ers. Each of the four treatment groups  was placed into separate setters and
hatchers to prevent cross-contamination.  After 21 d of incubation all chicks
were counted. The data were analyzed  using the GLM procedure on SAS, and
significance measured at P<0.05. Fresh  egg weight was not different between
the treatments. At 21 days there was not  interaction between any factor. ELW
of fertile eggs was significantly  (P<0.05) lower in the groups with artificial
cuticle (AC  18.46±3.72b %; without AC 19.64±2.64a %). HA did not  show
factor interactions, but Nest factor was improved by AC (Nest  70.24±14.05a;
Floor 60.71±4.61b) and by itself (With  AC 70.68±10.21a %; without AC
60.27±8.45b %). The AC  helped to diminish ELW, and apparently did not pro-
duce any damage to the  embryo. Using AC is good option to diminish WLE
from high porosity eggs or  when the incubation place is located at higher alti-
tude over sea.

Key Words: Molted hens, Egg-loss weight, Egg natural barrier, Breeder birds,
Incubation
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Breeds, S102
Broiler, 7, 8, 15, 60, 64, 70, 89, 94,

97, 100, 101, 112, 116, 117, 118,
124, 129, 130, 132, 147, 153, 154,
158, 191, 209, 212, 213, 215, 222,
226, M2, M3, M9, M10, M12,
M13, M18, M19, M20, M21,
M24, M25, M26, M27, M32,
M38, M49, M54, M60, S2, S14,
S15, S20, S21, S22, S23, S26,
S27, S28, S30, S33, S39, S40,
S43, S46, S48, S49, S60, S61,
S64, S68, S69, S70, S71, S72,
S74, S75, S81, S82, S92, S93,
S96, S97, S98, S99, S100, S101,
S102, S103, S104, S105, S106,
S109, S114, S115, S116, S117,
S119, S123, S124, S126, S130,
S131, S132, S143, S147, S152,
S155, S156, S158, S159, S163,
S179, S183, S186, S188, S189,
S190, S191, S192, S193, S195,
S201, S205, S207, S208, S212,
S213, S215, T5, T10, T24, T26,
T28, T42

Broiler barn, 120
Broiler breeder, 22, 23, 24, 27, 28, 31,

34, 35, 104, 221, M37, M52, S13,
S16, S31, S80, S162, T11, T30

Broiler breeder hen, 25, 54
Broiler breeder production, 30
Broiler carcass, S8, T50
Broiler chick, 40, 68, 102, M17, S166
Broiler chicken, M11, M61, S47,

S150, S204
Broiler hatching eggs, S112
Broiler hens, 172
Broiler house, 73, M48
Broiler manure, M55
Broiler performance, 210, M22, M29,

S133
Broiler test panel, M4
Brooding, 32, S30
Brush border enzymes, 95, S19
BSA, S45
Bursa-derived, S89

C

C. perfringens, S11, S14, S139
Cage washing, S6
Caged laying hen, 199
Calcium, 103, 227, S122
Calcium phosphorus, 226
Calsporin, 228, S175
Campylobacter, 6, 25, 77, 78, 122,

191, M51, S1, S3, S5, S8, S34,
S35, S37, S201, S205, T37

Campylobacter coli, S152
Campylobacter jejuni, M52, S74,

S152
Campylobacter spp., 73, M48
Cancellous bone, S173
Candidate genes, T18
Canola, T53
Carbohydrate inhibition, 47
Carbon dioxide, S212, S213
Carbon dioxide cooling, T38
Carcass, M25
Carcass defects, S2
Carcass traits, S61
Cardiac index, S163
Carnitine, 56, S80, T24
Ceca, 122, S205
Cecal microbial ecology, S48, S49,

S195
Cell-mediated immunity, 49
Cellulitis, S143
Cereal type, M17
Chelated calcium, T46
Chick, 224, S62
Chick embryo, T35, T49
Chick quality, 75
Chicken, 43, 49, 50, 51, 72, 106, 160,

174, 176, 177, 184, S42, S125,
S184, S206, T44, T8

Chicken anemia virus, 38
Chicken enterocytes, 42
Chiller, S1
Chilling, S3, S11
Chlorate, S8, S73
Chlorine concentration, 10
Choline, S20, S21
Citric acid, 212, T31
Civilization, 1
Clavicles, 19
Clopidol, S59
Clostridium, S55
Clostridium perfringens, 18, 65, 66
Cocci challenge, S123
Coccidia, 71, S43, S48, S119, S204,

T12
Coccidia immunity, S50
Coccidia vaccination, S47, S150
Coccidia vaccine, 164
Coccidiosis Vaccination, S49
Coccidiosis, 42, S50, S59, S60, S183
Color, 13, T52
Combination, 213
Commercial layers, S41
Comparative map, T18
Competitive exclusion, S185
Complex activity and protein expres-

sion, 53
Computer aided instruction, 138
Conservation, 3, 4
Consumer prices, T54
Contamination, S83
Conveyor belt, S9
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Copper, M30, M32, T34
Corn distillers dried grains with

solubles, M36
Corn, 211, S99, S128, S190
Cortical bone, S173
Corticosterone, S70, S115, S215
Cottonseed meal, S13, T47
CpG-ODN, 165, S45
Creatine kinase, S81
Creatine phosphokinase, M61
Crop and gizzard, 9
Cross-contamination, S35
Cross-reaction, S154
Cross-reactivity, S214
Crude fiber, 153, 154, M19
Crude protein, S65, S183, S189
Cryopreservation, 2, T32
Crystal Violet, 170, S85
Cup Drinkers, S218
Cytokine, 174

D

Dark spot, S194
Database, 142
DDGS, 149
Decorin, 108
Deep pectoral myopathy, T51
Defluorinated phosphate, 229
Degermed-dehulled corn, S196
Dekalb, S182
Denaturing gradient gel electrophore-

sis, 152
De-Nol, 78
Density, 125
Detoxification, 218, S120
Development, 84, 105, S189
DEXA, M28
DGGE, 164, M50, S48, S49, S195,

S211
Dicalcium phosphate, 126, 229
Diet, 91, S127
Dietary calcium, T46
Dietary crude protein, S188
Dietary efficiency, T6
Dietary energy, 147
Dietary Immunoglobulins, S62
Dietary nitrogen, M24
Dietary protein, S12
Digestibility, 206, M33
Digestible amino acids, M37
Digestible Protein, M31
Digestion, S19
Digestive tract, S149
1,25-dihydroxycholecalciferol, S125
Dilated cardiomyopathy, S52
Diluents, M56
Direct-fed microbial, S175
Disease, S79
Disinfectant, 120
Disinfection, S139
Distillers dry grains with solubles, 150,

T25
DNA vaccination, S86
Dopamine, 55, 171
Dosimetry, S161
Drinking water, M54, S29, T10
Dry matter, S99

Duck, M56, S107
Duodenal mitochondria, 53
Duodenum, S78

E

E. coli, 7, M47, T34
E. coli and Campylobacter, 9
E. coli phytase, S126
E. maxima, S156
E. coli-derived phytase, S123
Early nutrition, M34
Echocardiography, S52
Economics, 205, S101, S103, S105
Education, 138
EGF, 111
Egg, 180, 183, 185, 186, 224, 225,

S194, T40
Egg characteristics, S41
Egg composition, 187, S32
Egg cooking temperature, 183
Egg formation, 138
Egg functionality, 188, S32
Egg mass, S67
Egg natural barrier, S221
Egg physical characteristics, S194
Egg position, 33, S112
Egg processing, 180
Egg production, 194, M35, S67, S84,

S118, T11, T15, T27
Egg quality, 180, 184, 187, M14,

M16, M40, S122, T56
Egg sequence, 34
Egg shell strength, M5
Egg size, 63
Egg size distribution, 184
Egg solids, 185
Egg specific gravity, M5
Egg storage, 33, S112
Egg traits, 219
Egg white lysozyme, T38
Egg yield, S65
Egg yolk, 167, S197
Egg yolk antibodies, S178, T9
Egg yolk color, M40
Egg-loss weight, S221
Egg-quality and composition, T16
Egg-yolk and egg-white, S42
Eggs set, M59
Eggshell 49, M14
Eimeria maxima, T8
Eimeria spp, S47
Eimeria, 92, 165, 169, S39, S43
Electrolyzed water, 10
ELISA, S42, S87, S138, S147, S214,

T3, T37
Embryo, 110, S46, S80, T22, T45
Embryo development, S162
Embryo diagnosis, S31
Embryo survival, T46
Embryogenesis, 103
Embryonic, 80
Embryonic development, S217
Emissions, S108, S212
Endogenous amino acid flow, 102
Endogenous energy losses corrected to

zero-nitrogen balance, T57
Endogenous energy losses, T57
Endogenous losses, S124

Endogenous retroviral elements, S165,
T14

Energy, S25, S95, S130, S131, S192,
T19, T20

Energy balance, T44
Enrofloxacin, 77
Enteric pathogen, S56
Environment, S54
Enzyme, 157, 206, 207, 213, S18,

S128, S133, S183, T4
Enzyme activities, T35
Enzyme hydrolyzed casein, 102
Enzyme supplementation, 122
Enzyme utilization, 209
Eosin-Y, 170, S85
Epidemiology, S83
Epitopes, S142
Escherichia coli, S58
Escherichia coli 0157:H7, S154
Essential oils, 71, S47, S48, S49, S97,

S98, S150, T12
Estrogen, S81
Etiology, S93
Eutrophication, S179
Excretion, 22
Experiential learning, 140, 145
Exponential regression, S68
Extruded canola seed / pea mixture,

M41

F

Fat, S17, S95
Fat digestibility, 153
Fatty acids and cholesterol, T40
Feathermeal, M31
Fecal contamination, S7
Feed additive, 159, S150, S204, T23
Feed consumption, S40
Feed conversion, S36, S39, S178
Feed conversion ratio, T17
Feed efficiency, 53, S78, T33
Feed enzyme, S192
Feed enzyme system, S50
Feed form, S103
Feed grade, S94
Feed intake, 123
Feed passage, 155
Feed program, 28
Feed restriction, 24, 35, T30
Feed withdrawal, 30, 60, 129, S26,

S202, S203
Feeding regimen, S65
Feeding strategy, 130, T5
Feeding time, 203, S107
Ferrous sulfate, T58
Fertility, M59
FFA, 141
Field data, S75
Fishmeal, S134
Flax, T53
Fleshing, 35
Fluoride, 199
Follicle stimulating hormone, T48
Food intake, 176
Food safety, 192, S9, S56, S71
Food security, 192
Foot ash, S117
Foot pad, S89

FOS, M46, S72
Fowl cholera, S148
Frame size, T30
Free fat acid, T22
Free range, 70, 132, S160
Frequency, M53
Fresh chicken, 190
Frizzle gene, T1
Functionality, 186
Furazolidone, S52
Fusarium, 195

G

Gait scoring, S114
Galactosidase enzyme, S22
Galactosidase, S23
GALT, 41, S85
Gender, S159
Gene expression, S78, S188
Genetic algorithms, S207
Genetic diversity, 2
Genetic lines, S164
Genetic resources, 3
Genetic strains, 4
Genetics, M58, S58
Genome sequence, 4
Genotype, 197
Gizzard, S92, S216
GLP-1, T43
GLP-2, T43
Glucagon, T43
Glucanase, S64
Glucocorticoids, 106
Gluconeogenesis, 112
Glutamic oxaloacetic transaminase,

M60
Glutamine, 68, 92, 96
Glycine, S14
Glycogen, M23, S176, T29
GnIH, 51
Gonadal germ cells, 50, T32
Gonadotropin releasing hormone, T48
Gossypol isomers, S13
Gossypol, 76, T47
Grains, S24
Granulosa cells, T36
Green tea, M4
Growing pullets, 148
Growth, 207, S36, S62, S178, T17
Growth and development, S184
Growth efficiency, 201
Growth equations, S207
Growth pattern, 81
Growth performance, S18, S24
Growth promoters, T28
Guinea fowl, S165, T14
Gut microbial communities, S50
Gut morphology, S164

H

4-H, 135
H2O2 production, S78
HACCP, 192
Haemorrhages, S151
Halothane, 162
Haptoglobin, S166
Harderian gland, S138

Poult. Sci. 84 (Suppl. 1)



150 SUBJECT INDEX

Hatch, S92
Hatch rate, 56
Hatch weight, 75, S113
Hatchability, 203, M59, S31, S46,

S107, S112, S113
Hatching egg storage, S31
Hatching time, T59, T60
HB-EGF, 111
HD11, 46
Head shrimp meal, T56
Health, S219
Heart, 160, S162
Heat production, S82, T45
Heat stress, 13, 14, 99, 129, S82
Hemagglutination inhibition, S86
Hemicell®-W, S129
Hen, 5, 197, 214, S25, S77, S95,

S181, S218, T19, T20
Hepatic free amino acids, T49
Heritability, 82
Heterophil, T2
Heterophil/lymphocyte ratio, S58
High altitude, S217
High throughput, S51, S91
Hisex Brown, S218
Histology, S66
Histomonas, S83
HMB, S20, S21
Holo-analysis, 217
Hormone receptors, 38
Housing density, T13
Humoral immunity, S202
25-hydroxy vitamin D3, 221
2-hydroxy-4-methylthio butanoic

acid, 97, 99
Hypertension, 62
Hypothalamo-pituitary-adrenal axis,

107

I

IBDV, 168, S93, S141
IDEA, S134
Ideal Protein, S103
Ig receptors, 41
IgA, S147
IgG, S147
IgY and IgA, S42
Ileal digestibility, 208, 215, 89
Immersion chilling S8, T50
Immersion scalding, 8
Immune response, 40, 92, S166
Immune suppression, S120
Immune system, 96
Immune tissues, 43
Immunity, 39, S75, S153, T8
Immunocapture, S154
Immunocompetence, T1
Immunological stimulus, 97
Immunology, 48, S62
In ovo, S60
In ovo feeding, 95, M23, S19, S113,

T29
In ovo injection, 56
In ovo nutrition, S176
In vitro assay, S134
In vitro procedure, S127
In vivo, T9
Incubation, 29, 32, 63, 79, S30, S109,

S217, S221

Induced molt, S202
Infectious bursal disease, S151
Infectious Laryngotracheitis, S147
Inflammation, S166
Inflammatory process, S143
Influenza, S86
Ingesta contamination, 9
Inhibition, S9
Innate, 40
Innate immunity, 221, T2
Inside-outside bird washer, S7
Inspection, 133
Inspector, 134
Instruction, 139
Insulin-like growth factor-1, S77
Internal organs, 25
Intestinal development, 175
Intestinal immunity, T4
Intestinal microflora, 67, S33
Intestine, 60, 159, S26, S53, S55, S66,

S146
Intratracheal, S89
Invasion assay, 42
Iodinated casein, S174
Ionophore, 161
Iron, M54, M55

J

Japanese quail, T15, T16
Judging, 137

L

Lactobacilli, T34
Lactobacillus, 66, S79
Lactose, 65, S79, S220
Lameness, S114
Late embryo loss, S46
Lauric acid, S157
Layer hens, S137
Layer strain, S122
Layers, 166, 167, 206, M16, S33, S84,

S206, S209, S210
Laying hen, 123, 146, 178, 185, 186,

187, 193, 195, 196, 219, S66, S67,
S73, S174, S175, S197, T3, T56

Laying hen behavior, 198
L-carnitine, S161
Leghorn, 227, T27
Leghorn hens, S217
Lesions, S92, S93
Leukocyte marker, 48
LH, 51, 104
Light Duration, S116
Light, 131
Lighting, 12
Lighting program, 116, S116
Limestone, S122
Limit feeding, 146
Lincomycin, S186
Line, T45
Liomyoma, 61
Lipid, S80, S194
Lipid oxidation, M8
Lipogenesis, S12
Lipopolysaccharide, 62
Liquor by-product, T23
Listeria monocytogenes, 17, 20, 21

Litter phosphorus, 230
Litter production, S27
Litter, 115, 118, 119, S54, S212, T58
Live performance, 116, S61, S109
Live vaccine, S50
Liver, 59
Livestock shows, 136
Low crude protein, S195
Low crude protein diets, S61
Low phytate, S190
Low-phytate soybean meal, S196
Lung antibody, S56
Lutein, S197
Luteinizing hormone, T48
Lycopene, S197
Lymphocytes, 49, S206, T33
Lymphoid organs, M52
Lysine, 91, 100, M42, S15, S106,

S184, S193

M

Macrophage, 46
Magnetic-beads, S91
Malpositions, 29
Management, 132
Manganese, M43
Mannan oligosaccharide, 115, 200,

217, M9, M15, S121
Manure, 196, 216, M39, S99
Marek Disease, S149
Marination, 17
Marine algae, T40
Mash conditioning temperature, M13
Mass balance, 117
Mass euthanasia, 114
Maternal antibody, S42
Mathematical models, S207
Mating behavior, 23
ME value, S129
Meat quality, 12, 14, 15, M3, M8,

S158, S159
Meat and yield, S116
Medullary bone, S173
Meleagris gallopavo, S52
Mesotocin, 55
Met+Cys/Lys ratio, S181
Metabolisable energy, 148
Metabolism, M27
Metabolizable energy, M36, S94
Methanogenic archaea, M44
Methionine, 98, 99, 231, S100, S104,

S132
Methionine and one carbon metabo-

lism, T35, T49
Methionine sources, M11, S68
MGA, 109
Mice, S148
Microbial communities, S75
Microbial ecology, 164, M50, T12
Microbial shedding, 177
Microbial uricase activity, 71, S204
Microbicide, S157
Microbiology, S6, S7, T50
Microbiota, S72
Microclimate, S108
Microflora, S26, S33, S53, S54, S71,

S146
Microgravity, 103
Midnight feeding, 123

Mineral, M21, M28
Mintrex, 231, S132
Modeling, S11, S184
Moisture, S80
Molecular diagnosis, S51
Molt, 146, M28, M7, S77, S174
Molted hens, S221
Molting, 109, 194, S73, S118, S209
Monensin, S59, S146
Mononuclear leukocytes, 45
MOS, S119
Most-probable-number (MPN), M44
mRNA expression, 57
Mucosal immunity, S56, S85
Muscle, 108, 72
Mushrooms, M49
Myco-Ad, S171, S177
Mycoplasma gallisepticum, 166, 167,

S41, S84, S206
Mycotoxin, 218, S187
Myogenic cell, 80
Myopathy, 162, S81
Myosin, 86

N

n-3 Polyunsaturated fatty acid, 160
Naked neck gene, T1
Natural antibody, 47
Necrotic enteritis, 65, 66, M11, S14
Nest run eggs, 179
New technologies, 150
Newcastle disease, S151
Newcastle Disease vaccine, S202
NH3, 128
Nicarb, S59
Nipple drinkers, S36, S218
NIR, S128
Nisin, 20
Nitric oxide, 46, 62, T42
Nitric oxide production, 45
Nitrite, S153
3-Nitro, 210, M29
Nitrocompounds, 74
Nitrogen mass balance, S28
Nitrogen, 117
NMDA receptor, 176
Non-feed removal molting, T41
Nonlinear model, 83
Nuclear transfer, T32
Nutrient density, 147, S116
Nutrient digestibility, 154
Nutrient excretion, 196
Nutrient levels, 194
Nutrient reduction, S123, S126, T26
Nutrient Requirements, S182
Nutrient transporters, 95
Nutrient utilization, 26
Nutrients, 118
Nutrition, 225
Nutritive value, M41

O

Ochratoxicosis, S120
Ochratoxin A, S120, S155
Ochratoxin, S171
Oligosaccharide, 151, S22, S23
Omega-3, T53
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Omega-3 fatty acids, S77, T41
Oncogene, 37
Optic nerve transection, 52
Oral, 165
Orally immunization, S90
Organic, 15, 216, 70, M39, S75, S160
Organic acids, 158, S74, S97, S98,

S203
Organic chicken, 189
Organic minerals, 222, M14
Organic production, 209
Organs, S30
Osmolality, S113
Ovarian cancer, 5
Ovarian development, 173
Ovarian granulosa cells, 111
Ovarian morphology, 24
Oviduct, 61, 105
Oviposition time, 34
Oxidative stress, 76
Oxygen, S217

P

P availability, 149
P release, S127
Packaging, T52
Particle Size, S122
Particulate matter, 128
Partridge, 131
Pasteurella multocida, S138, S148
Pathogen reduction, S1
Pathogenesis, S151
Pathology, S149
PBEF1, 174
PCR, T7
Peanut meal, 226, 227
Peanut skins, 14
Pearl millet, S24
Pectoralis minor, T51
Penetration, S10
Performance, 230, M2, M12, S38,

S41, S60, S65, S72, S121, S123,
S126, S219, T28

Performance standards, 18
Pet food grade, S94
Peyer’s patch, 170, S85
PFGE, M45
pH, 13, M43
Phages, S57
Phase feeding, S96, S101
Phosphorus, 22, 126, 127, 202, M20,

M38, M55, S99, S117, S196, T31
Phosphorus availability, 229, T25
Photoreceptors, 172
Phylogenetic analysis, S136
Phytase, 201, 214, 215, M16, M20,

M21, M26, M38, S64, S66, S67,
S124, S131, S179, T25, T26

Phytate phosphorus, S125
Phytoestrogen, 105
Phyzyme®, 214
Pigmentation, S119
Plane of Nutrition, S158
Plant-cell-made, S4
Plasmid, S57
Polymerase chain reaction, S165, T14
Polymorphism, 85
Polyunsaturated fatty acid, M10

Poult, 63
Poult enteritis, S88
Poultry, 11, 21, 114, 133, 134, 156,

S4, S35, S84, S87, S134, M41
Poultry by-product meal, S94
Poultry drinking water, S76
Poultry fat, S41
Poultry housing, S108
Poultry judging, 135
Poultry litter, M47
Poultry litter ash, 126, 127
Poultry processing, 121, S157
Poultry semen, 2
Poultry stocks, 3
pQCT, S173
Prebiotic, 151, S38, S180
Predictive modeling, 18, 119
Pre-laying, 91
Pre-slaughter handling, S2
Prestarter diet, M6, S24
PRL, 110
PRLR, 110
Probiotic, S36, S38, S44, S53, S72,

S79, S137, S180, S185, S219, T10
Probiotic culture, S220
Processed broilers, M53
Processing, M26, S2, S35
Processing plant, 73
Processing yield, S109
Product cost comparisons, T54
Production, M37, S4
Production efficiency, 198
Productive Energy, S64
Productive performance, M19
Progeny, S16, S89
Prolactin, 43, 113
Protection, S148
Protein, 131, 169, S15, S39, S133,

S193, T19
Protein synthesis, 195
Proteomics, 98, T33
Proventriculus, S92
Proventriculus, S93
Pullets, 161
Pulmonary hypertension, 223, T42
Pulmonary hypertension syndrome,

S163
Pulmonary hypertensive response to

LPS, 45

Q

q-PCR, 84
Quail, 203, S107
Quantitative, S91
Quantitative trait loci, T18

R

Ready-to-eat, 21, S11
Rearing environment, 88, 93
Rearing programs, M35
Recessive white, 87
Recruiting, 136, 141, 142, 144, 145
Recruitment, 140
Red pepper, M2, M4
Reference antisera, S86

Refrigeration, 181
Regression analysis, S207
Reovirus, S89, S142
Reproductive success, 23
Requirement, S15
Residual feed intake, T17
Residual yolk, 75
Resistance, S54
Respiratory tract bacteria, 8
Retail grocery, T54
Retention, M30
Retinal, 172
Retrovirus, 87
RNA isolation, S51
Roaster, 230, T51
Rooster, T57
RRT-PCR, S51, S91

S

16S rDNA, M44, S211
Salinomycin, S59
Salmonella, 39, 68, 69, 119, 177, 178,

179, 183, 189, 190, 191, M15,
M51, S1, S3, S8, S18, S34, S57,
S62, S73, S74, S203, S205, S214,
S216, T6, T7

Salmonella control, S137
Salmonella danysz, S140
Salmonella enteritidis, 181, 182,

M46, S10, S44, S56, S152
Salmonella enterotoxic activity, S140
Salmonella enterotoxins, S140
Salmonella gallinarum, S140
Salmonella heidelberg, S10
Salmonella infection, S137
Salmonella issatschenko, S140
Salmonella typhimurium, S45, S152,

T9
Sampling, 179
Sanhuang broiler, S129
Sanitation, S5, S6
Sanitization, S5
Scalding, 7, S3
Scaleless, S3
SCFA, M50
Scratches, S143
Selection, 82, T15, T16, T59, T60
Selenium, 76, 224, 225, M3, S153
Self-propelled, S210
Semen, M56
Semen analysis, S110, S111
Semen storage, 27
Semen traits, S161
Sensory, S160
Sequence, S141
Sequencing, S88, S211
Seroconversion, S210
Serotonin (5-HT) neuron, 171
Serotonin, 113
Serotype, M45, T7
Serovar, S57
Sex, 88, 93
Sex differences, 107
Sexual maturation, 52
Sexual maturity, T11
Shelf life, 11, S160
Shell eggs, 178, 182, T38
Shell quality, S175

Shell strength, 182, 188, S32
Shell thickness, 228
Show, 133
Sigma C, S142
Sigma C protein, S90
Silymarin, S187
Skip-a-day feeding, 31
Slow and fast feathering, 26
Smad, 173
Somatic nuclear transfer, 50
Somatostatin, 44
Soybean meal, 155, S22, S23, S190
Soybean meal carbohydrases, 157
Soybean meal / meat meal, 156
Speciation, 6
Sperm concentration, S161
Sperm metabolism, 58
Sperm motility, 58, S110, S111
Sperm quality index, 27, 58
Spot 14, M24, S12
Spray-dried plasma, M12, M13
SRBC, 96
Starch digestibility, 211, S128
Starch gelatinization, M27
Statistical methodology, 83
Steroidogenesis, T36
Stocking density, 124, 198, S40, S69,

S70, S71
Storage period, T59, T60
Strain, 19, S65, S158, S159, S182,

T27
Strain cross, 16
Stress, 67, 107, 197, M58, S37, S79,

S115, S215, T13
Student recruitment, 143
Stunting, S88
Subunit vaccine, S148
Sudden death, M60, M61
Sudden death syndrome, M10
Sulfamethazine, 52
Sulfur amino acids, 88, S20, S21
Supplement, 112
Surveillance, S51
Survey, 134
Sweet potato tuber meal, 148
Synthetic amino acids, S61, S189,

S195
Synthetic lyine, S181

T

T cell, 44
T. mycotoxinivorans, S120
T-2 toxin, S121
T4, S174
TAAD/IDEA, 156
TBARS, M8
Teaching, 140
Telomerase, 84
Temperature, 32, 79, S30, S109, S208
Tenderness, 12, S160
Theca, granulosa, 54
Thermoregulation, S82
Thigh yield, T24
Thiram, 220
Threonine, 93, 188, S32, S105
L-threonine, 94
Thymus, 44
Thyroid, S163
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Thyroid function, S162
Thyroxine, S174
Tibia ash, S117
Tibial dyschondroplasia, 220
Tight junction mRNA expression, 175
Tissue content, 222
TME, S124
TMRCA, 168
Toe ash, S117
Top-dressing, S27
Toxicity, T47
Toxicosis, 161
Toxin, S55
Toxin T-2, S177
Trace mineral, 216, M22, M39
Transcription, 38
Transepithelial electrical resistance,

175
Transforming growth factor beta, 108
Transport, 41, M42
Transport cage, S5, S6
Transport crate, S139
Transport stress, S58
Trees, S108
Triiodothyronine thyroxine, S163
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
Turkey bologna, 20
Turkey hypothalamus and brainstem,

171
Turkey osteomyelitis complex, M58
Turkey pepperoni, T52
Turkey poult, 208, M34, S44, S196,

S211, S220
Turkey show, 137
Turning, 33, S112
Turning angle, 29
Tylan®, T20
Typing methods, 69
Tyrosinase gene, 87

U

Ultra high yield broiler breeders, M35
Ultra violet irradiation, S125
Unabsorbed yolk, 64, M51, S205
Unabsorded yolk sac, M53
Undergraduate, 141, 142
Undergraduate research, 139
Undergraduate students, 144
Undergraduate teaching, 139
Uniformity, 205, S130
Urea, S155
Urease, S178
Uric acid-utilizing microorganisms,

74
Use of space, 125

V

Vaccination, 169, S39, S138, S206
Vaccinator, S210
Vaccine, 39, S4, S43, S60, S84
Valine, S191
Vegetative barriers, S108
Vegetative shelter belt, 128
Ventilation, S208, S213
Versazyme™, S133
Very virulent, 168
Virginiamycin, S186
Virulence, S57
Vitamin, 220
Vitamin D, M5
Vitamin D3, S16, S125
Vitamin E, 223
Vitelline membrane, S10
Vitelline membrane penetration, 181
Vitellogenin, 109

W

Washing, S5
Wastewater screening, 121
Wastewater solids, 121
Water, 64, M43, S218
Water consumption, S40
Water intake, 158
Water sanitizers, S76
Welfare, 193

Wheat, M9, S18
Wheat middlings, S202, T31
White Leghorn, S161
Whole grain, S216
Wood, S216

X

Xanthophylls, S155, S156

Y

Yarrow, S17
Yeast culture residue, S201
Yolk, S10, S194
Yolk antibody, T3
Youth, 135, 137
Youth conference, 145
Youth programs, 136

Z

Zinc bis(-2-hydroxy-4-methylthiobu-
tyrate), S132

Zinc, 231, M30, M32
Zinc, S132
Zona pellucida proteins, 57
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