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357P   Effects of feed restriction on the development of the 
proximal part of the gastrointestinal tract of two strains of 
broilers at 37 days of age. J . L . Archs1, G . Fondevila1, L . Cámara1, 
B . González2, and G . Mateos*1, 1UPM, Madrid, Madrid, Spain, 
2Nutrave, S.A., Toledo, Spain.

The development of the gastrointestinal tract (GIT) was studied in 2 
broiler strains (Cobb 500 vs . Ross 308) after a feed restriction period of 
6 h (dark period) . The feeding program consisted in 3 commercial diets 
(0–10 d, 11–28 d, and 29–37 d of age) based on wheat and SBM . The 
light program consisted of 24 h of continuous light from 0 to 7 d and 
18 h light from 8 to 37 d of age . There were 2 treatments (Cobb 500 vs . 
Ross 308) and 18 replicates (individual bird) per treatment . Each of the 
birds used were picked up from one of the 36 pens (30 broilers each) 
placed inside a commercial farm . After a 6 h dark period, birds had free 
access to feed and water for 60 min . Then, all birds were euthanized by 
CO2 asphyxiation, and weighed . The crop and the gizzard were carefully 
excised, clamped to avoid digesta contamination, and weighed . Then, 
the 2 organs were emptied of any digesta content and weighed again 
and the absolute (g) and relative (RW, % BW) weight were recorded . In 
addition, the pH and the moisture content of the digesta were measured 
in both organs . The absolute and RW of the full and empty crop and of 
the fresh content of the digesta were higher (P < 0 .05) for the Ross birds 
than for the Cobb birds . DM content and pH of the digesta, however, 
were not affected by broiler strain . The absolute and relative weight 
of the empty proventriculus, in absolute (P = 0 .081) and relative (P = 
0 .058) terms, tended to be heavier for the Ross than for the Cobb birds . 
Fresh digesta content, however, tended to be higher for the Cobb tan 
for the Ross birds (P = 0 .088) . The weight and the characteristics of the 
gizzard digesta were little affected by bird strain . In summary, under the 
conditions of the current experiment, Ross 308 birds had heavier crops 
that had higher digesta content than Cobb 500 birds .

Key Words: crop, gastrointestinal tract, gizzard, strain

358P   Diurnal photoperiod and in ovo lighting—Impact 
on hatchability traits of male Leghorn chicks. C . Ferreira dos 
Santos*2, B . Rathgeber1, T . Crowe2, and K . Schwean-Lardner2, 1Dal-
housie University, Truro, NS, Canada, 2University of Saskatchewan, 
Saskatoon, SK, Canada.

The objective of this study was to determine the effects of photoperiod 
length during the incubation of Lohmann LSL-Lite eggs on spread 
of hatch, hatchability, embryo mortality and hatchling welfare . Four 
incubators (1502 Sportsman, G.Q.F Manufacturing Co., Savannah, 
GA) (windows blocked to eliminate outside light) were outfitted with 
LED lighting tubes (AGRISHIFT TLL, Once Inc ., Plymouth, MN) . A 
total of 300 eggs (100 eggs per hatch, 3 hatches per treatment; RCBD) 
were placed in each incubator, which were randomly assigned to one 
of 4 treatments: 0L(Light):24D(Dark), 6L:18D, 12L:12D or 18L:6D . 
Air temperature among the eggs was monitored using miniature data 
loggers (Hygrochron DS1923-F5 #, Maxim Integrated, San Jose, 
CA .) . Infertile eggs and those with dead embryos were removed on d 
9 and 18 . The hatch was set to end 516 h after the start of incubation; 
starting 36 h before that end point, hatchlings were counted every 4 h . 
Post-hatch, 20 male chicks per incubator were sampled for navel qual-
ity scoring, body length, yolk sac free body weight, yolk sac weight, 
and organs were harvested (liver, heart and GI tract segments) . Right 
and left femur, tibiotarsus and metatarsus were measured to determine 
fluctuating asymmetry (30 birds/incubator), and blood was collected 
for heterophil: lymphocyte ratio (H: L) analyses (15 birds/incubator) . 
Data were statistically analyzed (SAS 9 .4) with one-way ANOVA in 

a RCBD fashion . The spread of hatch was analyzed using a nonlinear 
regression model. Significance was noted when P < 0 .05 . Photoperiod/
scotoperiod length during incubation affected the duration of incubation: 
5% hatched chicks at 489 .2a, 485 .6b, 484 .6b and 481 .6c hour following 
start of incubation and 90% at 505 .1a, 503 .5a, 501 .2ab and 498 .2b hour 
following start of incubation for 0L, 6L, 12L and 18L, respectively . 
The photoperiod/scotoperiod length did not affect the spread of hatch . 
There was an effect on live body weight (41 .82a, 40 .84ab, 40 .11ab and 
39 .32b grams; may have resulted from delayed weighing until all hatches 
were complete), and relative liver weight to body weight (2 .13b, 2 .26ab, 
2 .27ab and 2 .32a percentage) for 0L, 6L, 12L and 18L, respectively . No 
impact of photoperiod/scotoperiod was noted for mortality, percentage 
of yolk free body weight and yolk sac weight to live body weight, navel 
closure, chick length, heart and GI tract segments relative weight to body 
weight, symmetry nor H:L ratio . To conclude, increasing the photoperiod 
length during incubation up to 18 h of light in a 24-h period reduces the 
incubation period with no adverse effects on hatchability, stress levels 
or quality of layer chicks .
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359P   N-Acyl-phosphatidylethanolamine producing probiotic 
improves young broiler response to stress caused by individual 
housing and daily gavage. K . Moncada*, Texas A&M University, 
Bryan, TX.

Feed consumption, immune function and behaviors are key variables 
in poultry performance and welfare . Neuroactive N-acylethanolamines 
(NAE) are active in appetite control, behavior and immunity . We found 
tissue specific RNA expression of key NAE metabolizing enzymes was 
responsive to feed intake in breeder hens . The effects of these com-
pounds in young birds are unknown . N-Acyl-phosphatidylethanolamines 
(NAPEs) are immediate NAE precursors and can be produced by probi-
otic E. coli Nissle 1917 carrying expression plasmid for the A . thaliana 
NAPE acyltransferase . We used this probiotic (pNAPE-EcN) and empty 
vector control bacteria (pEcN) for bulk probiotic production and live bird 
trials . Thirty Cobb 500 broiler chicks were housed in individual 1’x1’ 
pens, with 12 never handled chicks housed in groups of 4 in 1’x1’ pens . 
Chicks received a daily 0 .5mL oral dose for 2 weeks to either pNAPE-
EcN (104 cfu), pEcN (104 cfu) or 0 .125% gelatin vehicle . Bodyweights 
were recorded daily, blood and livers were harvested at wk 2 . Serum 
corticosterone was measured by ELISA . Liver NAPE content used LC/
MS (https://doi .org/10 .1172/JCI72517) . Growth rates for individual 
birds were found to best fit y = 0xp where P = power function . Individual 
values for each group were averaged and difference in mean values 
compared using a t-test . The t-test revealed a statistical significance of 
0 .009 between the NAPE-EcN treated chicks and the EcN empty vector 
treated chicks in terms of growth rates, but no other statistical differences 
were shown between groups . The power values with their standard error 
for each treatment group are as follows; pNAPE-EcN = 7755 ± 196, 
pEcN = 7339 ± 248, Gelatin = 7553 ± 173 . Corticosterone concentra-
tions among singly housed chicks were similar and ~5-fold higher than 
never handled group housed chicks being 25 .8 ± 3 .4 ng/ml vs . 4 .3 ± 
0 .7 (P < 0 .05) . Daily 1 min restraint while oral dosing combined with 
individual housing can be considered a high stress situation for young 
poultry. Probiotics in this setting did not provide a universal benefit, 
albeit provision of the pNAPE-EcN probiotic appeared to provide benefit 
compared with pEcN alone as birds were 34g (10%) heavier (NS) or 
gelatin as birds were 19 .8g (5 .6%) heavier (NS) . Housing and handling 
methods must be carefully considered when evaluating probiotics aimed 
at improving welfare . AgriLife Research project #8738
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