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Extended Abstract

Background: Today, stocking density in breeding houses is one of the most important issues in
the broiler chicken breeding industry, which can affect the health and performance of broilers.
The space in the breeding farm can be used more optimally by increasing the number of birds
per square meter, provided that the increase in density does not have a negative impact on the
health, welfare, and performance of the birds. To reduce stress, the density of the chicks in the
house should be reduced with the age and weight of the chicks. Increasing the density of the
flock reduces the weight, feed consumption, and performance of broilers. Increasing density can
cause stress, which also reduces the growth performance and welfare of the bird. The airflow on
the bird's body surface decreases by increasing density, causing heat stress. Increasing the
number of birds per square meter reduces their activity, which causes swelling of the footpads,
sores on the scrotum, and skin on the chest. The prevalence of burns, inflammation of the
footpads, and scrotum in broilers at high density is due to the lack of sufficient space and
reduced bird mobility, and the quality of the litter also decreases rapidly. High density causes
oxidative stress in broilers. Adding some vitamins, such as E, C, and D3, can reduce the
negative effects of stress and improve the carcass quality and performance of birds. Vitamin E
prevents the destruction of cell membranes and the leakage of substances inside the cell to the
outside and the loss of cell uniformity by eliminating free radicals. Vitamin C is an antioxidant
and alleviates the negative effects of free radicals, causes vitamin E and collagen production,
and improves physical bone status, weight gain, and feed consumption at high density.
Therefore, this study aimed to investigate the effect of adding vitamins C + E at different
stocking densities on the performance, carcass characteristics, blood parameters, and intestinal
cecum microbial population of broilers.

Methods: This research was conducted at the University of Agricultural Sciences and Natural
Resources of Sari in the spring of 1403 using a 2 x 2 factorial arrangement in a completely
randomized design with 240 one-day-old Ross 308 broiler chicks with four treatments and four
replications at densities of 14 and 16 birds in each experimental unit. The treatments in this
study were 1) a density of 14 chicks per square meter without adding vitamins C + E, 2) a
density of 14 chicks per square meter with adding vitamins C + E, 3) a density of 16 chicks per
square meter without adding vitamins C + E, and 4) a density of 16 chicks per square meter with
adding vitamins E + C. Carcass characteristics, blood parameters, and intestinal microbial
population were examined at the end of the experiment, and birds’ performance was
periodically examined during the experiment.

Results: Increasing the density to 14 pieces in the initial period increased feed consumption and
weight gain (P < 0.05). Adding vitamins in the initial period caused weight loss (P < 0.05). The
interaction effects of density and vitamin addition were significant in the initial period on feed
consumption and in the initial and growth periods on weight gain (P < 0.05).
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The highest amount of feed consumption and weight gain was observed in the treatment with a
density of 16 pieces with adding vitamins C + E in the initial period. During the growth period,
the highest

weight gain belonged to the treatment with a density of 16 pieces, by adding vitamins C + E.
The density of 14 pieces caused a decrease in the weight percentage of the bursa of Fabricius (P
< 0.05). Increasing the density to 16 pieces caused an increase in glucose plasma concentration
at 21 days of age (P < 0.05). Adding vitamins E + C at 21 days of age caused an increase in
LDL plasma concentration (P < 0.05). The interaction effects of density and vitamin
supplementation at 21 days of age increased glucose concentration in treatments with a density
of 16 pieces with vitamin supplementation (P < 0.05). The effect of density at 39 days of age
increased HDL plasma concentration and decreased LDL plasma concentration (P < 0.05). The
interaction effects of the density of 16 pieces and adding vitamins C and E increased HDL
plasma concentration in densities of 14 and 16 pieces with vitamin supplementation (P < 0.05).
Vitamin supplementation increased the population of coliform bacteria (P < 0.05). The
interaction effects of density and vitamin E + C supplementation increased the population of
coliforms in treatments that consumed vitamins (P < 0.05). The effect of density and vitamin
supplementation and their interaction effects was not significant on body scores (footpad ulcers,
rabbit joint, and breast and intestinal ulcers) of broilers. Increasing the density to 14 pieces
decreased the pH of the litter on day 38 of rearing (P < 0.05). The interaction effect of density
and vitamin supplementation in the treatment with the density of 16 birds and adding vitamins C
+ E at 38 days of age caused a decrease in litter pH (P < 0.05). Increasing density to 16 birds
and adding vitamins C + E did not show negative effects on the performance, carcass
characteristics (carcass weight, thigh, breast, and abdominal fat), organs, and health (body
scores) of broilers.

Conclusion: A density of 16 birds per square meter with or without supplementation vitamins
C+E is recommended for male broilers of the Ross 308 strain until 42 days of age.
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Table 1. Ingredients and chemical composition of basal diet in the starter, grower, and finisher periods of the experiment (%)

0y
(535, YO-¥Y) Lk (S350 W-YYF) 3, (5390 37V 7) el Sht ele
(Finisher) (Grower) (Starter)

53/11 50.03 46.65 (Corn) &>
35.44 41.28 45.29 ( Soybean meal) L gu allus”

4.84 4.34 3.52 (Soybean 0il) Lgw (3,

1.52 1.68 1.90 (Di-calcium phosphate) clawd wudS” (65
1.00 1.07 1.16 ( Limestone) pads’ ol )

0.23 0.25 0.27 ( Sodium chloride) S

3.00 0.20 0.20 ( Sodium bicarbonate) gyaw lsyS o
0.08 0.07 0.12 ( L-lysine hydrochloride) 11,15’ )0 oy 30~ !
0.27 0.30 0.34 ( DL- Methionine) yogeio — Jlg>

0.01 0.01 0.05 (L-Threonine) ;g5 — !

0.25 0.25 0.25 ( Vitamin supplement) "aiebi g JoSo
0.25 0.25 0.25 (Mineral supplement) " i JoSo

( Chemical analysis) (1o ) (ol LS 5
(p 55T 5 IS oudgilio LB (551

3100 3000 2900 q\)/[sijaoli)ialillje[;;? (Kfal/l()g);
18.89 20.81 22.84 ( Crude protein (%)) pls gy

3.69 3.97 4.18 ( Ether extract (%)) el oy>

0.77 0.84 0.93 ( Calcium (%)) pasds’

0.38 0.42 0.46 ( Available phosphorus (%)) (o yuwd b8 yiwd
0.17 0.18 0.19 ( Sodium (%)) s

1.12 1.25 1.39 (Lysine (%)) o34

0.56 0.61 0.67 (Methionine (%)) ysgsio

0.81 0.88 1.04 ( Methionine + Cystine (%)) i + (ydguio
0.76 0.85 0.94 ( Threonine (%)) ;s

SN ioriset oS coee 1Y sl Sgh S o 1+ 1S ep S iskn VIO B pobing) p S skos /¥ K i ep S slen /- VA B2 yuoling o5 oo YT B cymoling eollalligs nly T¥-+ D3 cabiyg e llellins g VVev e A yuabiyg S 3o oy p,S5kS 2 5 aipelisy JoSo)

Riboflavin: 5.7 m;

2 Vitamin supplements per kg of diet provide Manganese: 120 mg, Zinc: 110 mg, Iron: 20 mg, Copper: 16 mg, Selenium: 0.3 mg, lodine: 1.2 mg

(5 ko OV 2 cngMog) cp S o

pSske YN 1y oS ko +I¥ tpsiibis ip)S o V8 2o p S o Yo ioml p S ko N 2h) cp S ko VY - 1530 oS 5l 00 2SS 52 1 Alpslizg JoSo
! Vitamin supplement per kg of diet provides Vitamin A: 11,000 IU, Vitamin D3: 2,400 IU, Vitamin E: 22 mg, Vitamin B12: 0.018 mg, Vitamin K: 0.3 mg (Vitamin B: 2.5 mg, Choline: 1,600 mg, Folic acid: 0.2 mg, Biotin: 0.25 mg,

\<

9 £15¥ FH 6 (({6c0 e 5 1 g K sopsho 6T gov ¢ jemcr s 50 €

ArAC 21 oreh( (s ooy qe” 6lc § X B
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Table 2. Effect stocking density and adding vitamins C and E on growth performance of broiler chicks at different periods of the experiment

elol cilisee (sloeysd )3 (2555 cladrgr 3)Slas BB 5 C slageling 953l 5 Siutesz o515 1Y Joa

09> IS Stk oy A 0)99 el 0590
Jo ey 033 R S e Jos ey o R S Gpae s eays o3 R Sh e s e 033 B Shes s
(5575 (#5) () (575 (¢5) (¢5) (e5575) (%) (%) (575 (p5) (p5)
Feed conversion Weight Gain Feed intake Feed conversion ~ Weight Gain  Feed intake Feed conversion ~ Weight Gain ~ Feed intake Feed conversion ~ Weight Gain  Feed intake
ratio (g:g) (g) () ratio (g:g) (g) (8) ratio (g:g) (g) (8) ratio (g:g) (g) (8)
e
(e o 5o 3 o)
stocking gensity/
m
1.68 2499.46 4200.07 1.91 1531.94 2923.34 1.33 803.62 1073.31 1.01 143.62 157.94 14
1.73 2494.76 4312.20 1.89 1573.01 2982.71 1.38 789.27 1089.31 1.15 155.00 178.02° 16
0.025 34.401 63.463 0.032 36.08 41.768 0.016 9.414 8.883 0.021 3.700 2.292 SEM
0.3586 0.9447 0.3627 0.7376 0.5043 0.4081 0.1615 0.4017 0.3396 0.1436 0.059 0.001 p-value
omeliag I
Vitamin effect
1.70 2528.60 4305.80 1.91 1555.57 2978.89 1.35 800.23 1083.29 1.90* 156.00° 169.52 V‘“L” et
Without vitamins
b b C+E
1.71 2465.62 4207.00 1.89 1549.38 2927.15 1.37 790.35 1088.99 1.15 142.75 165.38 With vitamin
0.025 34.401 63.463 0.032 .080v# 41.768 0.016 9.414 8.883 0.021 3.700 2.292 SEM
0.9011 0.3695 0.4160 0.6487 0.9187 0.4686 0.5557 0.5550 0.8834 0.0497 0.032 0.2416 P-value
olize ¢l 31
Interactions
9y Xaalad V¥ (S5
E 5 C slaywlig
1.69 2543.85 4297.40 1.89 1561.18 2965.00 1.46 770.79% 1060.92 1.09 146.00° 159.06* Density 14 x
without vitamins
C&E
—Oweling X WY o815
1.68 2469.86 4136.20 1.92 1502.70 2881.67 1.31 825.50° 1082.33 1.11 144.25° 156. 38° E 5C sl .
Density 14 x with
vitamins C & E
Oy Xdalad V& (S5
E 5 C clapmelay
1.71 2518.44 4311.50 1.93 1549.95 2992.78 1.34 815.08° 1094.48 1.08 169.33° 183.47* Density 16 x
without vitamins
E
VS askad S15
1.75 2524.25 4312.20 1.86 1569.06 2972.78 1.46 737.64° 1078.97 1.20 144.25° 173.93* E 9(; dL“O-f‘b-»’-?x
Density 16 x with
vitamin C & E
0.035 51.326 89.843 0.045 50.874 58.894 0.023 13.276 12.526 0.30 5.218 3.324 SEM
0.7162 0.7961 0.6122 0.8095 0.7376 0.6809 0.0581 0.0265 0.5261 0.0656 0.0219 0.0006 P-value

5ke 3kl (glas :[SEM (P < 0.05) siiwd s dime O] (glyls Syl 5Y Bgy> (g1 (sl ko ¢ygi » j3-b, a

b Means with different superscripts in each column differ significantly (P < 0.05). SEM: Standard Error of the Mean.

Ad

by vy o e @ore®) oo (/e 4\
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o Jatew 928 (B oo ¢ Sl Hguate (oM Hbige

al 5 05> el b @i gla Shy o Shes B+ C (eliy 39380 5 53002095 o515 il

oy basl )l calls (Skeroglu et al., 2011)
ol g Wb Jlgen pols imgi L (Pope, 1991)
oS 0l dbool i cdedy YU slaeSTy oS sias o
Hgd ol slaplul > iyl e
(Heckert et al., 2002) )Ken 5 C5,Sa ¢ puzmen
Ol g i Sbol caums YU slagSTys &S ws ST 558
L Gllao & Gl 2555 sladasy Gl pluge p (il
Qaid et al., ) l)Ken § &S sl Limgh (pl b
U o gadsal sleplul 09 45 WS yylE (2016
lplil (i bl o g <8 LB WSy il
Bl Ay yiaS (A5
o Sanias]

S35 e oS5 M 5 ol ol
O 09 Slewdly slaoaomiulp n E o C lagualiyg
S VY o pd S8 clale y aalad V¥ 4y (S5 )38l
0938l S (P <e[e0) ab S5 clale ylibl o
o » LDL g HDL edale 5 o815 41 (P < +/+0)
W oS8Ty blate il gl (P <+/+0) 31 jl jme (5o, ¥4
chale (2l cam B+ C claguelig (19958 ¢y adad
(P <+/-0)

L (Palizdar et al., 2017) ,Ken ¢ 05l gols
oS by ol gl )l Slgsten pols imgh gl
sl S5 socle 6, sy o515 il
2l b b ingsy gl il g3 csla iy 500 s
Slezen (Thaxton et al., 2006) -,Ken o guunss
oo)li5 (Shewtia et al., 2019) |\ Ken ¢ g .25,
w51 Al g e (sbajlos 53 € (ol (139381 457 00,8
clcble ol caw (3L o515 By ead W i)
O o8 & olales & Cans Lawdly Jg S g 515
W NEATY 03)53 g_B).;AAC U"'°L"5 gg Ldg Wfl).:
(29,540 Conro

9 St o515 e 5 ol Clil 4 bgyje b
F o 3 posw slacs Sl Cumer 2 B 5 € (slageling
I s e b IS o JuwlgSY Cures p o515 loss]
C 9 B slaguslng (1938 culs 6)ldsne Sl s S
(P <+[+0) sl ol bap 3 IS Cures o 1y (o)l sre il
2 C 9B bagmelug (3958l 9 asad V¥ o515 Jlite 31
3 LS (P <-1-0) 3y Gfsisin lap 3 e
Sl as S )58 (Guardia er al., 2011) l,Sen
D91 ()l gine Sglds (Shld poSs (29,50 Cumer g 0815
b ials sl JS g e SIS sbais Sl Cone
(Guardia et al., 2011) -, Ken ¢ L )lsS yimg}s 5)S
I il38l 55 i Cugboy YU oS5 jo a8 ol L

Feddes et ) )|)\Ken 5 (wid ¢ idgh ol gl b Gillo
axkad VY 9 VA VY slanST5 oS wis )8 (5,158 (al., 2002
loyg> plos )3 iy Rl » olddne Sl c@yayte 5
Buijs et al., ) )5ed 5 uougn (piored bl
2 b Sl WSy Ll & WS 55 (2009
Jerine et al., ) ) Ken 5 cplpy bl 59 Liuljl
o SS ¥ 5 YF (slagSly oS 15,5 ol (2023
Ojs RIS @pesie 2 53 p)ShS ¥V 9 Y7 slanSly &
pole iagh @ls b &S a0y J§ 0 (yide
2 oilel ooy (el > (S5 1l cdlas
C L;me:el;qj 009580 B a5 Y bxe ol bAS o pd
A5 el 093 53 (gl b cops Gl By
Bl gyl dme iulojl (slaoygd S5 j3 9 (P < +/-0)
slaoygd (olos 3 B g € slagualig (3938l 5 o515
09938 b @oye o pd ashad VY (S15 0 jI0 pixe (dulojl
b ghie s copd (Il caw E g C lageliy
usyli5 (Skeroglu et al., 2011) Ko 5 554,50
W oa oo jo dshad VW o Q5 (ST (alisl b as W)
Ab@le b cups QLI caw @peyie p3 adkad
Farhadi & ) _cuws 5 (oolo,d yimgh oyl ol b silleo
g Vo oSl ilidl & W S 5158 (Hosseini, 2016
kA5 care p e Sl myepe oy adhd YY
OhlSer g edgr sl loyey plod o olie
oil38l &S ws S 5155 35 (Houshmand et al., 2012)
aw gyo e > asB VF 4 @ plo > addad Vel ST
El ) o, Kan g (6565 1 s lié s oy Lialsdl
E (ool (09381 aS" 258" 5,158 (Gogary et al., 2015
ooy plos 3 Qe s cups p )b S
S Slsen Limgs ol b b &S cusly iyl
C slappelig g chytes o515 Jlite 5 (ol 3l
isee zolaw d)’)bf caliee slagSTy 5l a
iz BY 22>y ol lite Sl g oelng (39581
Sl gs b pxe oSS dbgre gy g bl 9 o,
s g s poygr (g ¢ askaB VY 4 o815 ol
22> 2 oeelity (3938l 9 w51y Jlie S (P <+/+0) 59
9 ol (P <e10) 392 )1 dme g pl yg (S
a WS 555 (Adeyemi et al., 2015) ,\Ken
90w 1S slodag oy 4 € elg (13938
S 85 )l (Ali et al, 2010) o)San 5 Lo
e Sl Sy b g (Sl Ol 53 € elng (13938
LS (Sis Moy p pS15 2ed dige gAY Lopd e
O 1y gyl pime 51 Jg ol lis 1) (g)ld sz cogles
5 (Niu et al., 2009) ,Ken 4 o5 2l olis B8 4
sloplil (i 2 b B by (9381 &5 55,8 (0138
(Jbbo 5 g ple (s comgesd) sidstid (S5
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g Jotew 90,8 (bl dooms (L) jpaie ((oME lge
¥ VF 0 1Y ojlouis [ppian Jlo o> Olidgs slo yingy

(Zhang et al., 2011) . ,Ken o KI5 0 Wayloy e ioliel cdedy dSF U Y laaian o (ogadd o)
iy YU oSl &y Cuns Jaomo oSTp5 0 &S 20,87 158 5 ol g 0ad ool WS15 g o il 51 > Y suad
ftir psS > b 5 oS Gas Sl Camar ol o W35 (S (Hajati e al., 2018) o fSen

De N A Cend Bl Canex (S o € el

(22) 5395 ¥V w0 3 o pliil (g 5 48 s Shg 2 E 9 C slagmalig 09938] 9 itz o515 31T Jooo
Table 3. Effect of stocking density and adding vitamins C and E on carcass characteristics and organs weight at 42

days of age (%)
[T X
oo i _ oL 9ob
P odze iy Jb ] LS O bl o sl Fvm sy
Bursé of  Proventriculus  Spleen Heart liver Gizzard Thigh & Breast  Carcass
Fabricius Abdl(:)rrtnnal drumstick
a
2 3 3lasd) oS5
(@i
Stocking density/ m?
0.16* 0.41 0.10 0.48 2.97 1.26 2.20 31.00 36.37 66.87 V¥
0.12° 0.40 0.08 0.47 2.89 1.20 2.19 31.87 36.75 66.37 &
0.007 0.030 0.007 0.013 0.142 0.052 0.260 0.684 0.692 0.683 SEM
0.0024 0.8885 0.0662  0.4578  0.6767  0.4298 0.9787 0.3827 0.7076  0.6130 P-value
Oy Sl
Vitamin effect
0.14 0.38 0.095 0.48 2.98 1.16 2.21 31.87 36.62 66.62 U“'L)’ o9
Without vitamins
C+E
0.12 0.44 0.081 0.47 2.88 1.30 2.19 31.00 36.50 66.57 With vitamin
0.007 0.030 0.007 0.013 0.142 0.052 0.260 0.684 0.692 0.683 SEM
0.4870 0.1697 0.9751 0.4578  0.6250  0.0982 0.9469 0.3827 0.9002  0.9357 P-value
Dl ol gl
Interactions
093X VY o815
0.15* 0.40 0.10 0.47 2.90 1.19 2.03 31.00 36.75 66.75 E 5 C slagmelyg
Density 14 x without
vitamins C & E
V¥ oS1y
0.17* 0.42 0.11 0.49 3.04 1.34 2.38 31.00 36.00 67.00 E 5 C (ool geashad

Density 14 x with
vitamins C & E
Ok xashad V& (S15

0.12° 0.35 0.08 0.49 3.06 1.14 2.39 32.75 36.50 66.50 E 5 C slagmelyg
Density 16 x without
vitamins C & E

Ve WSy
0.12° 0.46 0.08 0.44 2.72 1.27 2.00 31.00 37.00 66.25 E 5 C slapeligraslad
Density 16 x with
vitamins C & E
0.010 0.043 0.011 0.015 0.201 0.074 0.367 0.965 0.976 0.962 SEM
0.0164 0.4047 0.2615  0.2370 _ 0.6205 0.3111 0.8004 0.5069 0.9003  0.9512 P-value

5Ske 3ylubul (glas :SEM (P < 0.05) s 5 gime W3] gl)ls S yiiio e 5Y Bgy> (6)1 (sl Kko 5w 2 > a-b
a-b Means with different superscripts in each column are different significantly (P < 0.05). SEM: Standard Error of the Mean.
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Table 4. Effect of stocking density and adding vitamins C and E on blood parameter concentrations at 21 days of age

(mg/dL)
b ansed b o996 B b g0 oy ol e 548
L IS Y JSs byl 95l8 el 53
o= g ? ? oR3 )% Cholesterol Triglyceride Glucose
LDL HDL VLDL
(@ o 2 303 o515
Stocking density/m?
82.30* 62.78" 6.40 127.14 28.57 215.28 ¥
55.71° 72.31° 7.08 183.33 31.00 215.66 &
6.834 1.324 0.417 15.624 3.492 2.145 SEM
0.0350 0.0005 0.3230 0.6589 0.6681 0.9124 P-value
ol S
Vitamin effect
61.74 68.92 7.53 135.17 30.28 213.71 v*"L‘5 o9k
Without vitamins
C+E
75.27 66.93 6.11 129.86 29.00 217.50 With vitamin
6.834 1.324 0.417 15.624 3.492 2.145 SEM
0.2390 0.3251 0.0587 0.8334 0.8197 0.2898 P-value
Do ol gl
Interactions
o iyelig g xaskad V¥ (ST)5
76.03 65.50 6.80 136.67 27.50 211.75 EyC
Density 14 x without vitamins
C&E
9 C slapoliygrashad V¥ (S5
88.57 60.75¢ 6.00 120.00 30.00 220.00 . E
Density 14 x with vitamins C
& E
Slagelig (et xasad VF 1S5
51.03 71.50% 8.26 133.67 34.00 216.33 EyC
Density 16 x without vitamins
C&E
5 C gl yoliygxashad V& (ST)5
61.97 73.12* 6.20 143.00 28.00 215.00 . e
Density 16 x with vitamins C
& E
9.637 1.867 0.589 22.031 4.924 0.024 SEM
0.1308 0.0025 0.1404 0.9115 0.8331 0.4016 P-value

3kl 1Sk (glas :SEM (P < 0.05) siwd )l dze SMB] (gl)ls S o e 5V Bgyn gl)b (sl 1, Sibo 5w yo 3 a-c
¢ Means with different superscripts in each column are different significantly (P < 0.05). SEM: Standard Error of the Mean.

(s 2 S ke) (5595 YA w0 3 (93 sladominl p clale R E 5 C slagmeling (09381 9 stz o515 31 -0 Jouo
Table 5. Effect of stocking density and adding vitamins C and E on blood parameter concentrations at 42 days of age

(mg/dL)
b o9l
bodionsd  Lodaed 0 e . .
) - g S S Joyels Y plS (65 s
Y, JBs 4 -
g b Cholesterol Triglyceride Glucose
HDL T
VLDL
(e oo 2 4akd) STy
Stocking density/ m?
76.40 7.06 10.10 121.25 50.50 234,712 Y
57.61 68.43 10.93 123.00 54.66 250.66" \§
6.917 1.573 0.812 23.474 4.063 2.867 SEM
0.1175 0.4949 0.5464 0.9602 0.5464 0.0063 P-value
ooty
Vitamin effect
54,60 70.50 10.80 109.25 54.00 241.71 oy gt
Without vitamins
b C+E
79.50 67.93 10.23 136.71 51.16 242.50 With vitamin
6.917 1.573 0.812 23.474 4.063 2.867 SEM
0.0501 0.2707 0.6798 0.4397 0.6798 0.8652 P-value
Jlize @l 31
Interactions
6727 70.75 11.40 114.25 58.33 230.00" E 5 C slagpeling gl xaddad VY oS5
Density 14 x without vitamins C & E
85.53 69.25 8.80 128.25 44.00 237.00° E 5 C (lagalogxadad 1Y o515
Density 14 x with vitamins C & E
45.73 7025 10.20 104.25 51.00 253.33 E 5 C slagpeling gl xadad V5 oS5
Density 16 x without vitamins C & E
73.47 66.25 11.66 148.00 58.33 248.00% E 5 C (lagalogxadas 17 o515
Density 16 x with vitamins C & E
9.754 2219 1.145 33.099 5.730 4,043 SEM
0.1172 0.5777 0.4489 0.8386 0.4489 0.0334 P-value

55ke 3 laikiwl (glas :SEM (P < 0.05) siiwd Iy dme SMB] (gl)ls S yiie il 5V Bgy sl slo 1 Siko 5w y 3 ac
aB Means with different superscripts in each column are different significantly. (P < 0.05). SEM: Standard Error of the Mean.
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Table 6. Effect of stocking density and adding vitamins C and E on the cecal bacterial population (Log CFU/g)

Siler slas Sl JS el b fsligiSY
Total aerobic bacteria Coliform Lactobacillus
[FSEREIV: R
Stocking density/ m?
7.07 6.38 7.76 A3
6.78 5.89 7.49 \Vd
0.092 0.164 0.117 SEM
0.50 0.55 0.30 P-value
ol S
Vitamin effect
6.86 5.86" 7.65 oeles osh
Without vitamins
b C+E
6.99 6.41 6.51 With vitamin
0.092 0.164 0.117 SEM
0.32 0.03 0.41 P-value
Dl ol gl
7.02 6.1 7.64 E 5 C slagueling gy xadsd 1F o515

Density 14 x without vitamins C & E
7.11 6.65" 7.71 E 5 C slappaliygeadss 1¥ o515
Density 14 x with vitamins C & E
E 9C slaipoling ooy xaskad V& (S1y5

6.69 5.53 7.67 . : .
Density 16 x without vitamins C & E
6.87 6.25% 7.35 E 9 C slagueliygradksd V7 o515
Density 16 x with vitamins C & E
0.13 0.23 0.16 SEM
0.17 0.04 0.37 P-value

5SSke 5kl (glas :SEM (p < 0.05) siwd Hls dize BB (glyls S o e 5V Doy gy (sl 1 Sibo 5w yo > a-c
*> Means with different superscripts in each column are different significantly (P < 0.05). SEM: Standard Error of the Mean.

b g olsy g oMl slayails » E 9 C (glomeling (39381 5 (ayd2 92 o515 51V Joao
Table 7. Effect of stocking density and adding vitamins C and E on the health and welfare indices of broiler chickens

[ Downloaded from rap.sanru.ac.ir on 2026-09-11]

poSw (glapsj Clyes B (KB g Ol ol b Sl wlyed 955 3 Juabe | Sid gus el
Cecal lesion score Breast score Foot pad score Hock burn score
(e 520 5 ) o515
Stocking density(per m?)
1.25 0.62 0.29 0.58 I
0.50 0.45 0.27 0.50 \&
0.389 0.2019 0.167 0.189 SEM
0.1974 0.1550 0.8298 0.4467 P-value
Oy Sl
Vitamin effect
0.87 0.62 0.33 0.64 slacpolig g
C+E
0.85 0.45 0.22 0.43 With vitamin
0.9314 0.2019 0.167 0.189 SEM
0.87 0.1550 0.2839 0.0592 P-value
Dl ol gl
Interactions
1.50 0.79 0.41 0.75 By C slagueling g xaskd 1F o515
Density 14 x without vitamins C & E
1.00 0.45 0.16 0.41 E 5 C slagpelugiadsd \¥ o515
Density 14 x with vitamins C & E
0.25 0.45 0.25 0.54 E 5 C slogpaliyy g xadksd V7 o515
Density 16 x without vitamins C & E
0.75 0.45 0.29 0.45 E 5 C slageliygeadad 17 o515
Density 16 x with vitamins C & E
0.549 0.284 0.236 0.267 SEM
0.4712 0.1115 0.3288 0.1437 P-value

[ DOI: 10.61882/rap.2026.1530 ]

0SSke d)luilusl (glas :SEM (p < 0.05) s jy bze SMB] (glyls S o e 5V Bgyo )b slo 1, Sbo 50 yo > a-c
> Means with different superscripts in each column are different significantly (P < 0.05). SEM: Standard Error of the Mean.
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