
Poult. Sci. 97(E-Suppl. 1)146

d 49, chicken’s body weight (BW) of the Ba and Bb treatments were 
statistically higher (P < 0 .05) from the NC treatment, but had no dif-
ference with statistical significance compared with the MoN treatment. 
There was no significant difference between the BIOADD treatments 
and MoN treatment for Feed Conversion Rate (FCR) and Daily Weight 
Gain (DWG), but BIOADD treatments were significantly different from 
the PC (P < 0 .05) . At d 21, oocyst count for E. acervulina in treatment 
Bb showed statistical significance (P < 0 .05) compared with PC treat-
ment with lower oocyst count, and no significant difference to MoN 
treatment . For E. tenella at d 21 BIOADD treatments had no statistical 
difference (P > 0 .05) compared with PC and MoN treatments . In the 
case of E. maxima count at d 21 there was no statistical difference 
compared with PC and MoN treatments . All BIOADD treatments had 
numerical difference with PC . Johnson & Reid index for Ba showed a 
better numerical intestinal integrity at d 28 with 0.8, with no significant 
difference from other groups but with lower index than PC and MoN 
treatments with 2 .6 and 1 .8, respectively . Later, at d 35, Ba treatment 
had the lowest index with 0.16, being significantly different from the 
PC treatment (P < 0.05) with 0.51. Oocyst viability was significantly 
lower (P < 0 .009) at d 35 for the groups Ba and Bb compared with 
MoN and PC group . In conclusion, the 2 concentrations of BIOADD 
were effective at the used dosage in alleviating the negative effects of 
a coccidiosis challenge, being the group Bb the most effective phyto-
genic group against Eimeria, presenting better numerical performance 
parameters, numerically reduced oocyst shedding and viability with no 
difference to the monensin treatment .
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352P   The effect of stimulation electric shock on embryonic 
development in broiler chicks. S . Abdulateef1, S . Rashid2, and M . 
Mutlb*1, 1University of Anbar, Anbar, Anbar, Iraq, 2University of 
Sulaimani, Sulaimani, Kurdistan, Iraq.

Chick embryo is like another animal’s embryos, it needs more care 
because it grows outside the mother’s body, so chick embryo require 
increasing feeding for development, this comes from utilization of 
nutrients and this resulting to consumption of substances inside the 
egg . During an embryonic development stage, the embryo undergoes 
seizures from hibernation, makes it unable on the utilization of food, 
so, for this reason, we inspired the idea, that embryo was shocked with 
an electric shock, makes it able broken the hibernation and thus aid in 
getting of feed. This study was conducted at the experimental field of the 
Department of Animal Production, College of Agriculture, University of 
Anbar, Iraq . 450 eggs were used (ross 308) distributed to 5 treatments 
each treatment 3 replicate . The treatments of the study were as following: 
T0 = control (without shock), T1 = Shocked (30) Millivolts (mV), T2 
= Shocked (40) Millivolts (mV), T3 = Shocked (50) Millivolts (mV), 
T4 = Shocked (75) Millivolts (mV) . A different Voltage apparatus was 
used for shocked the egg . After marking the eggs with a line of iron 
filings to ensure electrical conductivity, The eggs were shocked at the 
different times, 3 times a day started one day of hatching . The results 
showed: A significant increase (P < 0 .01) in the length of the embryo, 
diameter of vascular region and the number of pairs of somites at 3 d 
of incubation for experimental treatments, a significant increase (P < 
0.01) in the percentage of embryonic weight, and significant decrease (P 
< 0 .01) in the percentage of albumin and the percentage of the shell at 
7 d of incubation for experimental treatments. The significant increase 
(P < 0 .01) in the percentage of embryonic weight and amniotic sac and 
liquid, and a significant decrease (P < 0 .01) in the percentage of albumin 
and yolk, at 14 d of incubation for experimental treatments, significant 

increase (P < 0.01) percentage of embryonic weight and significant 
decrease (P < 0 .01) in the percentage of yolk at the age of 17 d incu-
bation for experimental treatments compared with control treatment .
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353P   A comparison of two methods of small-scale euthana-
sia in White Leghorn hens. A . Bigge*, C . Kreikemeier-Bower, S . 
Purdum, A . Reisbig, and K . Hanford, University of Nebraska-Lin-
coln, Lincoln, NE.

This pilot study, following institutional approval, compared 2 common 
methods for small-scale euthanasia (manual cervical dislocation and 
CO2 displacement) for differences in apparent time of death and ces-
sation of cardiac activity in eight 44-week old Bovans White Leghorn 
laying hens raised in 2 different housing systems (2 pairs of hens each 
from 2 aviaries and 2 cages) . It was hypothesized that these parameters 
would differ between the 2 methods, with manual cervical dislocation 
resulting in the shortest time . It was also hypothesized that characteris-
tics of cardiac activity after the procedure would differ . The hens were 
implanted with subcutaneous wireless telemetry devices 2 mo prior for 
another study already requiring euthanasia . Treatments were assigned 
randomly to individual hens within each pair, resulting in 2 hens per 
treatment combination in a split-plot design . Hens were captured from 
their cage or aviary and placed individually in cardboard boxes where 
they were transported to the procedure room . Wait time was consistent 
for all hens . Procedure time started upon signal from the handler after 
removing the hen from the box . Cervical dislocation was carried out 
manually . For the CO2 procedure the hen was placed in a clear plastic 
chamber (23”l × 16 .25”w × 12 .375”h) and gas was added at 30% dis-
placement rate . Apparent time of death was determined to be the end 
of neuromuscular convulsions with no noticeable breathing . Euthanasia 
procedures were monitored by a veterinarian who evaluated the hens via 
auscultation of the heart immediately after the handler’s confirmation, 
to provide a second means of confirmation. Each hen was monitored 
through a window in the procedure room while electrocardiogram 
(ECG) data continued to be collected for several minutes until cardiac 
activity ceased . Time points were recorded for the start of the procedure, 
handler confirmation, veterinarian confirmation, and end of ECG. ECG 
signatures indicating arrhythmia, tachycardia, and ventricular depolar-
ization (VD) were identified. Data were analyzed using the Glimmix 
Procedure in SAS 9 .4 . There were no differences in total duration time 
(from procedure start to end of ECG) for method (P = 0 .43) or housing 
type (P = 0 .94), and no interaction between method and housing type (P 
= 0 .27) . There were also no differences in method for time to apparent 
death and time from apparent death to veterinarian confirmation (P = 
0 .46; P = 0 .63) Heart activity continued well after the procedures, and 
ECGs differed qualitatively between the hens . Arrhythmia occurred in 
5/8 hens, tachycardia in 3/8 hens, and VD in 6/8 hens .
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354P   Influence of feed restriction on growth performance 
and gastrointestinal tract traits of two broiler strains differing in 
growth rate potential. G . Fondevila*, H . Mandalawi, L . Cámara, J . 
L . Archs, and G . Mateos, UPM, Madrid, Madrid, Spain.

The effects of feed restriction on growth performance and on the 
development of the proximal part of the gastrointestinal tract (GIT) 
were studied in broilers from 8 to 22 d of age . There were 4 treatments 
arranged as a 2 × 2 factorial with strain (Cobb 500 vs . Hubbard JV) 
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and feed restriction strategy [4 h darkness/d (R4) vs . 4 h darkness plus 
4 extra hours with light but without access to the feeder (R8)] . Each 
treatment was replicated 6 times and the experimental unit was a cage 
with 8 chicks . All birds were fed a mash diet designed for slow growth 
broilers with 2,820 kcal AMEn/kg and 0 .92% SID Lys . BW gain and 
DFI were determined from 8 to 18 d of age and FCR was calculated from 
these data . At 18 d of age, all birds (R4 and R8 groups) were kept under 
a 6 h dark period followed by 60 min of free access to the feed . Then, 
2 birds per cage chosen at random were euthanized by asphyxiation in 
CO2 atmosphere and weighed individually . The crop and the gizzard 
were excised and the weight (full and empty) and pH of the 2 organs 
were recorded . In addition, the fresh and the DM content of the digesta 
and the lactic acid concentration and the colonies of Lactobacillus spp . 
were measured in the crop . Main effects and the interactions of all growth 
performance and GIT traits were analyzed using the MIXED procedure 
of SAS . Cobb birds grew faster and had better FCR than Hubbard birds 
(P ≤ 0.001). R4 broilers grew faster (P ≤ 0.001) and tended to have 
better FCR (P = 0 .06) than R8 broilers . The absolute (g) and relative (% 
BW) weight of the full (P ≤ 0.001) and empty crop (P ≤ 0.05), as well 
as fresh and DM content of the digesta, were greater for the R8 birds 
than for the R4 birds (P ≤ 0.001). Furthermore, an increase in fasting 
time from 4 to 8 h had more pronounced effects on crop traits in the 
Hubbard than in the Cobb birds (P ≤ 0.01 for the interaction). Lactic 
acid concentration was greater (P ≤ 0.05) for the R8 birds than for the 
R4 birds whereas an opposite effect was observed for the Lactobacillus 
spp . colony count (P ≤ 0.01). The length of the fasting period did not 
affect any of the gizzard traits studied but gizzard pH was higher for 
the Hubbard than for the Cobb birds (P ≤ 0.001). Also, the empty and 
full gizzard were heavier, in absolute terms, for the Cobb than for the 
Hubbard birds (P ≤ 0.01). In summary, increasing the length of the feed 
restriction period from 4 to 8 h increased the weight, digesta content, 
and lactic acid production of the crop, effects that were more evident 
in the Hubbard than in the Cobb birds . Compared with a fasting period 
of 4 h, fasting the birds for 8 h reduces BW gains in young broilers .
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355P   Effects of feed restriction on the development of the 
proximal part of the gastrointestinal tract in trained and non-
trained broilers. Á . F . de Juan, G . Fondevila, J . L . Archs, L . Cámara, 
and G . Mateos*, UPM, Madrid, Madrid, Spain.

We studied the effects of feed restriction on the development of the 
proximal part of the gastrointestinal tract (GIT) in trained (TR) and 
non-trained (NTR) Ross 308 broilers . From 1 to 7 d of age, all birds 
were fed ad libitum a common cereal-SBM based diet in mash form . 
From 7 to 14 d of age, 5 different feeding strategies were used . There 
were a control group (AL) in which birds were fed ad libitum and 4 extra 
groups arranged as a 2x2 factorial with training (TR vs . NTR) and length 
of the fasting period (6 h vs . 8 h) as main effects . Fasting consisted in 
preventing the access of the broilers to the feeders from d 7 to 14, (TR 
birds had no access to feed during the fasting period whereas NTR birds 
had unrestricted access to feed from 7 to 13 d of age and then fasted on 
d 14 exclusively) . Each treatment was replicated 6 times (a cage with 
12 chicks) . On d 14, at the end of the fasting period, all birds had free 
access to feed for 60 min . Then, 2 birds per cage were euthanized by CO2 
asphyxiation and weighed individually . The crop and the gizzard were 
excised and clampled to avoid digesta contamination and the weights 
(full and empty) and pH of both organs and the moisture content of the 
crop content were recorded . Data were analyzed as a completely random-
ized design . The following orthogonal comparisons were conducted 1) 

AL group vs . average of all feed restricted groups and 2) main effects 
and interactions among the 4 treatments arranged factorially . Treatment 
did not affect BW gain of the chicks from 7 to 14 d of age . In absolute 
(g) and relative (% BW) terms, the full crop was heavier in the restricted 
groups (TR and NTR) than in the AL group (P ≤ 0.01). The fresh digesta 
content was lower for the AL fed group than for the average of the 4 
restricted groups (P ≤ 0.01). AL feeding reduced the pH of the crop (P 
≤ 0.01). In absolute (P ≤ 0.05) and relative (P ≤ 0.01) terms the weight 
of the empty crop was heavier for the TR birds than for the NTR or the 
AL fed birds . Gizzard contents were greatest for the AL birds (P ≤ 0.05). 
The empty crop, after the 60 min of free access to feed, was heaviest 
for the TR birds (P ≤ 0.01). An increase in the fasting period from 6 to 
8 h increased the fresh digesta content of the crop by 25% but because 
of the high variability reported, the differences were not significant. In 
fact the length of the fasting period did not affect any of the GIT traits 
studied . In summary, fasting for 6 or 8 h changed the feeding behavior 
of young broilers, improving the development of the crop but with no 
effects on the gizzard .
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356P   Light intensity preferences of broiler chickens under 
commercial conditions. D . Aldridge*, C . Scanes, C . Hayes, and M . 
Kidd, University of Arkansas, Fayetteville, AR.

There has been a growing interest in the relationship between light inten-
sity and welfare for commercial broiler chickens . A choice approach was 
employed to determine whether there is a preference of Cobb 700 broiler 
chickens for light intensity . It was hypothesized that chickens would 
show a clear preference for light intensity . The test system consisted of 
3 pens (0 .91x1 .23 m) each with waterers and a feeder . The pens were 
linked by a corridor with doorways to each pen . The corridor (0 .31x3 .66 
m) did not have either waterers or feeders . There were 11 systems with 
the pens illuminated to 5 or 10 or 20 lx . The corridor was illuminated at 
1 lx . From placement 30 straight run Cobb 700 chickens were reared in 
the system and lighting treatments began on d14 . Numbers of chickens 
in the pens and corridor were discerned by remote video every 15 min 
during the first and last hour of the photophase as well as one random 
hour during the photophase on d14, d21, d30, d35 and d40 . In addition, 
feed intake was measured between these ages . Overall, there were 22% 
more (P < 0 .05) chickens in the 20 lx pens than 5 lx pens with the number 
intermediate in the 10 lx pens . Moreover, at d 14 and 21, there were 36 
and 26% more (P < 0 .05) chickens in 20 lx pens randomly through the 
day and 70 and 81% more (P < 0 .05) birds in the 20 lx pens in the last 
hour of the photophase . At d 14, there were 3 .1 ± (n = 11) 0 .56 chickens 
per square meter in the corridor, despite the lack of feeders or water-
ers, compared with 7 .0 ± (11) 0 .77 SEM birds per square meter in the 
5 lx pens and 8 .8 ± (11) 0 .86 birds per square meter in the 20 lx pens . 
The number birds per square meter increased with age (P = 0 .000295) 
(slope = 0 .106 number per day) . At d 40, the number of birds per unit 
area were similar in the pens irrespective of light intensity and also in 
the corridor . Overall, there was less (P < 0 .006) feed consumed in in 
5 lx than 10 or 20 lx . It is concluded that Cobb 700 chickens exhibit 
some preference for 20 lx light intensity for those times of feeding (the 
first and last hour of the photophase). Moreover, with increasing age/
size, there are increasing numbers of chickens in the corridor . This may 
reflect preference for lower stocking densities and/or birds migrating 
away from feeders/waterers toward low light intensities .
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