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Table 1: Calculated chemical composition of the experimental diets

Chlell) Ao g 83l

) Starter Growth Final
Feed material 1-14 days 15-28 days 20-42 days
Crude protein % 23 21.15 19.6
Metabolic energy (kcal.kg™ feed) 2975 3050 3100
Crude fiber % 3.2 2.32 3.2
Fat % 5.2 4.2 52
Ash % 7.1 6.58 7.1
Phosphorus % 0.44 0.45 0.44
Sodium % 0.16 0.16 0.16
Calcium % 0.85 0.93 0.93
Methionine % 0.45 0.58 0.46
Lysine % 1.31 1.40 1.31
Methionine + Cysteine % 0.85 0.90 0.86
Humidity % 11 11 11
Potassium % 0.74 0.85 0.74
Threonine % 0.72 0.84 0.72
Chlorine % 0.20 0.16 0.20
Energy to protein ratio % 162-066 840-136 162-066
The ratio of calcium to phosphorus% 2.03 21.22 2.03
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Table 2: Effect of retinoic acid injection on weekly body weight of broiler chickens

Body weight (g)
Period Treatments (Means + SE) i'gg,mcance
T1 T2 T3 T4
Day 0 45.25+0.00 46.10+0.00 45.20+0.00 45.60 +0.00 <0001
c a d b
Week 1 137.50 £2.31 141.55 £2.36 145.76+1.79 142.12+1.81 0.0388
b ab a ab
Week 2 | 447.77+6.95 454.78+6.88 457.5415.61 451.19+4.38 N.S
Week 3 | 975.18+13.40 939.11+ 22.57 972.46+13.84 951.51+12.62 N.S
Week 4 | 1670.71+23.87 | 1621.89+26.08 | 1667.29+26.43 | 1634.66+25.02 N.S
Week 5 2358.73137.59 2232.6;137.94 2431.12135.50 2357.1§J_r35.37 0.0038
Week 6 3001.7&:41.59 2918.0(3t46.72 3250.02158.80 3070.1%144.04 <0001
Values represent mean + standard error.

2,| t? :cl:\llg?%felz\:gr?t- Slie%tneigcv?/?tth?rifge{gnwc?rs]dicate significant differences among treatments at the significance level
%S?égﬁzfol treatment injected with 3 micrograms of distilled water on day 12), T2 (injected with 3 micrograms of
retinoic acid on day 12), T3 (injected with 3 micrograms of retinoic acid on day 18), and T4 (injected with 3
micrograms of retinoic acid on the day of hatching).
Syinn o 35y 1) (o5)oodd) o) sl 82U (3 i)l anls i 156 B s LS
&)L 09y (8 91.50) 3ol sl xs 25 LakL (,£100.25) T3 iketeadd Jo¥1 ¢ 5e¥1 3 (p<0.05) s
& (P0.05) sis dygims By 29m pte Lomy LoS clogiy Lod Linn il L g Ty T2 oalall s (gime
Sy Al 83U (3 Al Malan G Ly (21-1) o Lo 8l pslily ealdly bl Iy ) ol
ik e (£2279.56) T3 abibaall (Loy: 42-22) 2l s0al) (p<0.05) e (s3ime o 399 il
S99 Lyl o>y (Jlsd) o o6 2121.8851977.35¢ 2025.17 by ) T4 T2 T1 65V wdalall
5 T2 5 T1 oMl e (o8 3204.77) T3 ahelaadd (p 42-1) 28U 500 3 (p<0.05) s sy (ot
(3 Jsx) I Je o2 3027.2 5 2871.46 2954.94 - &)y T4
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Table 3: The Effect of retinoic acid injections in the weight gain of broiler chickens (g)

Weight gain WG (g)
Period Treatments (Means + SE) S'gn'f'ﬁgcgf
T1 T2 T3 T4
Week1 | *9150+1.66 | 96.00+324 [ 10025+1.70 96.25+2.21 0.1156
b ab a ab
Week 2 | 312254357 | 312.75:7.30 | 312.00+2.16 | 309.00+3.94 N.S
Week3 | 525.84+4.60 | 485.20+16.78 | 513.00+6.14 | 500.32+15.54 N.S
Week4 | 692.19+14.15 | 679.48+31.46 | 698.83+13.91 | 683.82+8.62 N.S
Week 5 | 691.43+4585 | 610.37+24.66 | 760.68+52.77 | 639.13+83.97 N.S
Week 6 | 6417444369 | 687.51+35.77 | 820.03+68.19 | 798.93+67.89 N.S
F"Slt_szrm 929.5846.29 | 894.10+2027 | 925.22+4.86 | 905.34+19.18 N.S
Second
2025.17+29.75 | 1977.35+42.45 | 2279.56+33.12 | 2121.88+40.63
Term 0.0004
bc c a b
22-42
Total
duraton 2954.961130.18 2871.46+34.98 | 3204.77+35.81 3027.23;54.01 0.0005
1-42 ¢ ¢ 2

Values represent mean + standard error.

N.S.: Non- significant differences.

a, b, c: Different letters within a row indicate significant differences among treatments at the significance level
(P<0.05).

T1 (control treatment injected with 3 micrograms of distilled water on day 12), T2 (injected with 3 micrograms of
retinoic acid on day 12), T3 (injected with 3 micrograms of retinoic acid on day 18), and T4 (injected with 3
micrograms of retinoic acid on the day of hatching).
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Table 4: Effect of retinoic acid injection on the relative growth rate of broiler chickens

Relative growth rate
Period Treatments (Means + SE) Slgenlg\l/%elmc
T1 T2 T3 T4
Week 1 *100.50+0.86 101.75+1.60 105.00+1.08 102.50+1.19 0.1146
b ab a ab
Week 2 106.50+0.65 104.75+1.11 103.75+0.95 104.25+1.18 N.S
73.87+£0.61 69.54+1.77 71.85+0.69 71.34+£1.12
Week 3 a b ab ab 0.1166
Week 4 52.40+0.93 53.10£2.43 52.95+0.94 52.92+1.01 N.S
Week 5 34.27+1.75 31.73+1.42 37.02+1.89 32.4043.57 N.S
Week 6 24.01+1.86 26.70£1.26 28.94+2.58 30.11+3.33 N.S
First Term 182.26+0.11 181.28+0.39 182.20+0.09 181.66+0.36 0.0779
1-21 a b a ab '
Second Term 101.89+0.81 102.51+1.90 108.01+0.63 105.47+0.92 00110
22-42 b b a ab '
Total duration 194.05+0.06 193.78 +0.07 194.51 +0.05 194.14+0.10 0.0002
1-42 b c a b '

Values represent mean + standard error.

N.S.: Non- significant differences.

a, b, c: Different letters within a row indicate significant differences among treatments at the significance level
(P<0.05).

T1 (control treatment injected with 3 micrograms of distilled water on day 12), T2 (injected with 3 micrograms of
retinoic acid on day 12), T3 (injected with 3 micrograms of retinoic acid on day 18), and T4 (injected with 3
micrograms of retinoic acid on the day of hatching).
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Table 5: Effect of retinoic acid injection on feed consumption rate of broiler chickens

(gm.bird™®)
Feed consumption rate (gm.bird?)
Period Treatments (Means + SE) Significance level
T1 T2 T3 T4
Week 1 225.0814.37 293.50;;14.77 230.25bi3.30 232.75bi5.79 0.0002
Week 2 400.00+4.30 418.00+ 11.78 397.00£1.95 392.2548.30 0.1406
ab a ab b
Week 3 558.34+6.66 543.49+6.10 586.75+9.26 567.87£8.91 0.0145
b b a ab
Week 4 824.26;;11.08 737.84;;13.78 820.52119.53 814.12:;7.40 0.0002
Week 5 1102.5?17.02 981.62;23.54 1118.445116.74 1104.53;40.43 0.0103
Week 6 | 1388.98+49.75 | 1247.17455.44 | 1406.31+21.52 | 1362.29+71.61 N.S
First
Term 1183.41+7.41 1254.99+23.72 | 1214.00+11.30 | 1192.80+20.42 0.0503
b a ab b
1-21
Second | 3315 75456.21 | 2966.63+42.01 | 3345.25:43.30 | 3281.01+100.3
Term .[5%56. bot4c. IR, I 0.0071
a b a a
22-42
Total
duration 4499.12152.52 4221.6t1)160.65 4559.22135.83 4473.8;1128.4 0.0440
1-42

Values represent mean + standard error.

N.S.: Non- significant differences.

a, b, c: Different letters within a row indicate significant differences among treatments at the significance level
(P<0.05).

T1 (control treatment injected with 3 micrograms of distilled water on day 12), T2 (injected with 3 micrograms of
retinoic acid on day 12), T3 (injected with 3 micrograms of retinoic acid on day 18), and T4 (injected with 3
micrograms of retinoic acid on the day of hatching).
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Table 6: Effect of retinoic acid injection on the feed conversion ratio of broiler chickens (g
feed/g* weight gain)

Feed conversion ratio (g feed/g* weight gain)
Period Treatments (Means + SE) Slgnlg\llc;?nce
T1 T2 T3 T4
Week 1 *2.47+0.09 3.06+0.17 2.30+0.02 2.43+0.11 0.0019
b a b b
Week 2 1.28+0.02 1.34+0.03 1.27+0.01 1.27+0.02 0.0920
ab a b b
Week 3 1.06+0.01 1.12+0.03 1.14+0.02 1.14+0.03 0.0993
b ab a a
Week 4 1.19+0.02 1.09+0.03 1.17 £0.01 1.19+0.02 0.0222
a b a a
Week 5 1.62+0.13 1.62+0.07 1.49+0.08 1.83+0.28 N.S
Week 6 2.18+0.08 1.82+0.05 1.76+0.20 1.74+0.18 N.S
First Term 1.27+0.01 1.40+0.02 1.31+0.01 1.32+0.02 0.0007
1-21 b a b b )
Second
Term 1.64+0.05 1.50ib0.03 1.474_60.02 1.55it()).05 0.0342
22-42 a a
Total 1.52 +0.03 1.47+0.02 1.42+0.02 1.48+0.04
duration e ) _b ) ) B ) ) _b ) 0.1173
1-42 a a a

Values represent mean + standard error.

N.S.: Non-significant differences.

a, b, c: Different letters within a row indicate significant differences among treatments at the significance level

(P<0.05).

T1 (control treatment injected with 3 micrograms of distilled water on day 12), T2 (injected with 3 micrograms of
retinoic acid on day 12), T3 (injected with 3 micrograms of retinoic acid on day 18), and T4 (injected with 3

micrograms of retinoic acid on the day of hatching).

83




..... ol y gl Jaald wpidd) jay i>

Bgine Bg,8 35 poke A1 (%0) ool 20,8 DU s 3 S} Jaels i 236 T g
S Ay ) O alang (ealdly ealH) (I e U () (JgY1) mele¥ el Bl dng ) olial)

Lo 548 sl Asbis et gl aols 5t CEMENN fos ) 2l SISO 26 o (Sime9
Y il jaels 3l 0¥y 6] sl ames et U)ol (sl SR Lty ol pladl s Jayy e it
Ao oo 31 R o L ) 5ty el S8 A ) o By A 130 sy R o iy
(PN Bl jimg oLl e blay SASH aably kil et (3 Ablll s Vg 2l LD s
o) (3 TG ahat U lall Pl 5l (3 ool 53 Cel) gonl) Sty soanl) 581 255 3 s o s
9] kst

Lagie ikl slizal 43 oL (3 Ologxskl Chemering clsa )l jasls oo adelS) Y1 053 1 O
Alales Bl gl jaals i SSLL (3 iy 2y assle connd Qg oLl Sllgnad cob) Ol ndss 3
@ [17]et al Miller i Log Lo ae Ll iy Mony 7] T3 59 cils” gl ol el 2352l 5 Lo
L-lae (oLaI sy ekilly oY1 05y (3 (P11 oo BLad) 18 o) o sV e 010 A} 0L sl
o T slas¥lodd PLall b o)t J57 claaly il 05 0Ly ASUls et dly pelly il 05 3 0L
Sl i IO e st @ Mg Bl e o) (3 I 4 pme Bhms HAT 2 Lls O3l Bl Qg codliaa
Boglie o LenhlBy ey #13Y1 sl (ond (U1 ol glly il Ole AL Sosin )l Jasls i) a2l
[15] it sl w52 5ol dlalan o 3)lie DS G 25 WLy 213!

Table 7: Effect of retinoic acid injection on the mortality rate of broiler chickens (%

Mortality rate (%)
Period Treatments (Means + SE) Significance level
T1 T2 T3 T4

Week 1 *1.79+£1.79 0.00+0.00 0.00+0.00 0.00+0.00 “N.S
Week 2 0.00+0.00 2.50+2.50 0.00+0.00 0.00+0.00 N.S
Week 3 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 N.S
Week 4 1.92+1.92 0.00+0.00 0.00+0.00 0.00+0.00 N.S
Week 5 1.79+1.79 0.00+0.00 1.79+1.79 1.92+1.92 N.S
Week 6 1.9241.92 0.00+0.00 0.00+0.00 0.00+0.00 N.S

Values represent mean + standard error.

N.S.: Non- significant differences.

a, b, c: Different letters within a row indicate significant differences among treatments at the
significance level (P<0.05).

T1 (control treatment injected with 3 micrograms of distilled water on day 12), T2 (injected with 3
micrograms of retinoic acid on day 12), T3 (injected with 3 micrograms of retinoic acid on day 18), and
T4 (injected with 3 micrograms of retinoic acid on the day of hatching).
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ABSTRACT

The study was conducted to stimulate Chemerin through in ovo injection of
retinoic acid at different incubation days and to determine the combined effect of the acid
on the productive traits of broiler chickens. 720 ROSS (308) eggs were used in the
experiment, distributed into four treatments of 180 eggs per treatment, in the hatchery and
field of the Animal Production Department, College of Agriculture, University of Anbar,
for the period from 11/19/2024 to 1/22/2025. The experiment consisted of two stages: the
hatching stage and the rearing stage, aiming to investigate the effect of retinoic acid
injection on the productive characteristics of broiler chickens. The first treatment (T1)
was considered the control treatment. The eggs were injected with 3 pL of distilled water
into the amnion membrane on day 12 of incubation. (T2) The eggs were injected with 3
pL of retinoic acid into the amnion membrane on day 12 of incubation. (T3) The eggs
were injected with 3 pL of retinoic acid into the amnion membrane on day 18 of
incubation. (T4) The chicks were injected with 3 pL of retinoic acid on the first day of
hatching in the neck. The results indicated a significant improvement (p<0.05) in the
weekly body weight in the sixth week for treatment (T3) compared to the treatments
included in the experiment. A significant improvement (p<0.05) was also observed in the
weight gain for the total period (1-42) days for treatment T3 compared to the
experimental treatments. The results also showed a significant improvement (p<0.05) in
the relative growth rate for the total duration of treatment (T3) compared to the rest of the
experimental treatments. The results also showed a significant improvement (p<0.05) in
the feed consumption rate for the total duration of treatments (T1), (T3), and (T4)
compared to treatment (T2). The results also showed no significant differences (p<0.05)
in the feed conversion ratio in the sixth week between the experimental treatments, while
treatment (T1) recorded a significant deterioration in the total duration of the feed
conversion ratio compared to the rest of the treatments. No significant differences were
observed in the total mortality rate during the rearing period. It can be concluded that
retinoic acid injection improved the condition of the chicks, and this contributed to
enhancing the productive characteristics of broiler chickens.

Keywords: Hatching egg injection, Chemerin, Retinoic acid, Weight gain, Feed conversion ratio,
Broiler chickens.
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