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Effects of rearing system and stocking density on the
growth performance, meat quality and stress
response of Arbor Acres broilers

QIN Xin', LU Yingjie', MIAO Zhigiang', YUAN Jianmin®, WU Yugin?, ZHANG Xue',
ZHANG Keke', YANG Yu', TIAN Wenxia', SHI Shourong®, LI Jianhui'*
(1. College of Animal Science and Technology, Shanxi Agricultural University, Taigu 030801, China;
2. College of Animal Science and Technology/State Key Laboratory of Animal Nutrition, China Agricultural University, Beijing 100193, China;
3. Poultry Institute, Chinese Academy of Agriculture Science, Yangzhou 225125, China)

Abstract A 2 X2 factor experiment was conducted to explore the effect of rearing system and stocking density on the
growth performance, meat quality and stress response of Arbor Acres broilers. The broilers were arranged in two
rearing systems: Battery rearing and net rearing and two stocking densities (10 and 14 broilers per m?). The results
showed that: 1) The feed/gain of broilers in net rearing of low stocking density group was significantly higher than those
in battery rearing in high stocking density and low stocking density. The average daily feed intake of broilers in net
rearing was significantly higher than those in battery rearing. The daily gain and the average weight of broilers in net

rearing were significantly higher than those in battery rearing. 2) The breast muscle rate and leg muscle rate of broiler
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in net rearing was significantly higher than those in battery rearing. The breast muscle and leg muscle shear force of
broilers in net rearing was significantly higher than those in battery rearing. The breast muscle drip loss of broilers in net
rearing was significantly higher than those in battery rearing. The leg muscle pH,, of broilers with low stocking density
was great significantly higher than those with high stocking density. 3) The T-AOC, GSH-PX of broilers in battery
rearing was significantly higher than those in net rearing, the T-AOC of broilers with high stocking density was
significantly lower than those with low stocking density. The IL-6 of broilers in net rearing was significantly higher than
battery rearing. Rearing system and stocking density had significant effect on CK. The CK of broilers in battery rearing
with high and low stocking density was significantly lower than those in net rearing with high stocking density. In
conclusion, the stocking density of 14 birds per m? had no significant effect on the production performance, but
increased oxidative stress response. The growth performance and meat production performance of broilers in net

rearing were better than those in battery rearing, but the meat quality, feed to gain ratio, immune stress and

antioxidant were relatively poor.
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BAEL 28 A PREGHEHEGNER 40 5y,
IR BEHEANEE 8 WX, 55 5 &% 4 54
HE 10 HAg,

5 2H PR ] % A SR S 92 5 R ) R4S R —
L AENRERE 34 C(~4 HIY) 75 4 B LG
REBEAL 2~3 C, 95 NIREK 2 22 CRAERA
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Table 1 Composition of the basal diet of Arbor Acres broiler
%
A 0~21 H % 22~42 H %
Ttem 0—21 days of age 22—42 days of age

JE BBEC . Ingredient proportion
E K Corn

K1 Soybean meal

K=l Soybean oil

B E 45 Dicalcium phosphate

52.02 58.50
38.71 32.90
4.83 4.70
1. 90 1.31
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21080
i H 0~21 H#A 22~42 H %
Ttem 0—21 days of age 22—42 days of age

£ ¥y Limestone 1. 30 1. 40
ik NaCl 0.35 0.35
It E Trace mineral” 0. 20 0. 20
50% &L IHE Choline chloride 0.20 0.16
WX £ 4k Vitamin permmix® 0.02 0.02
P47 Antioxidant 0.03 0.03
99 % FE AR Met 0. 20 0.10
AR Lys 0.10 0.10
F A Medical stone 0.14 0.23
BT Total 100. 00 100. 00
B F2 7K Nutrient level

HLE 1 B CP 21. 09 19. 04
A Lys 1.25 1. 11
HEAR Met 0. 50 0. 40
AR+ F AR Lys+Cys 0.70 0.65
5 Ca 0.99 0.89
A %W Available phosphorus 0. 45 0.35
BB Total phosphorus 0. 69 0.58
P4 R Thr 0. 89 0. 80
FBEM Trp 0.28 0.25

WD 8T 5 H KBS A 8 mg; 8 75 me; 8k 80 mg; £ 100 mg; fil§ 0. 15 mg; it
0.35 mg., D THHMEAH HEEZE A 12500 TU; 454 % D, 2 500 TU; 44 % K
2.65 mg; A4 H By 2 mg; 4E 4 H By 6 mes 484 K Bio 0. 025 mgs 4EA4E R E 30 TU 4
Y F 0.0325 mg; MR 1. 25 mg; 2R 12 mg: MR 50 mg.

Note: 1)Provided per kilogram of complete feed: Cu,8 mg;Zn,75mg; Fe, 80 mg; Mn,

100 mg; Se, 0. 15 mg; I, 0. 35 mg. 2) Provided per kilogram of complete feed:

vitamin A,12 500 IU; vitamin D3, 2 500 TU; vitamin K;, 2. 65 mg; vitamin By,

2 mg;vitamin B, ,6 mg;vitamin By, ,0. 025 mg; vitamin E, 301U} biotin, 0. 032 5 mg;

folic acid, 1. 25 mg;pantothenic acid 12 mg;niacin,50 mg.

1.3 MEEIRSHZE
1.3.1 A =Mk

42 HI% GGRETHOR 12 h) X4 20 A3 4 44 8 Fn
B PEATRR & 0 SROR B i T A A S T
H>K & % (ADFD | H #3#% & (ADG) . #& %} 34 & Lt
(F/G) M- 8 (ABW) , [6] i), 0 3% 3% 46 19 6] 4%
A RGBT B0 L 15345 4 TG K

1.3.2 kAR £ 347

ik 42 HIREE ERAEE BHEILPkE 1 HX9,
AL BE 6 A, SR A # Bk R 1l 10 mL, £
3 500 r/min BY5 3 F 8.0 15 min, 50 & L3 . 20 N
20y Horb 10 I iV R N S ER AR AR O 1
P2 AL o el b st AR S AR W HOR BT I8 T 3R A7 00 L A
TS 0 1 I E B R (CORT) L 1 2 i A -1
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Table 2 Effects of different stocking density and rearing system and their interaction on

the growth performance of Arbor Acres broilers

4 3 HREH/g HH /g FERLIG 1L VYA kg B/ Y
Treatment ADFI ADG F/G ABW Survival rate
M I 3F-3% Net rearing 118.664+4.86 A 66.30+£2.21 a 1.7940.01 A 2.78£0.09 a 95.2143.30
3% Battery rearing 107.01+4.58 B 63.24+2.26 b 1.69+0.02 B 2.66+0.10 b 96.50+7. 33
10 B /m* 114.67+8. 46 64.5842.54 1.7740.09 A 2.7140.10 95.72+7.35
14 H/m’ 111.0046. 41 64.9642. 94 1.704+0.03 B 2.734+0.12 96.00+3.72

T R BE AR R /NG 8RR 28 57 8 3 (P<C0. 05) , RIFI K S F 8RR 22 F il 8 3% (P<C0. 0D, FEM,

Note: Values with different small letters mean significant differences at P<Z0. 05 level and different capital letters mean significant

differences at P<C0. 01 level. The same below.
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Table 3 Effect of different stocking density, rearing system and the interaction on
slaughter performance of Arbor Acres broilers %
e J& % i L% B L% J2 g 2%
Proportion of Proportion of Proportion of Proportion of
Treatment
carcas breast thigh abdominal fat
M -5 Net rearing 80.7640.59 19.57+1.14 a 21.774+0.78 A 2.36+0.52
% 3% Battery rearing 82.02+1.15 18.374+1.38b 19.11+1.59 B 2.20%40. 36
10 H/m* 81.51+1.03 18.44=+1. 34 20.28+1.90 2.3140.59
14 H/m?* 81.27+0.47 19.4741. 21 20.59+1.85 2.2540.24

2.2 ARERAFEEMNEREMABAHERRNE

M B B AE 3R 43 47

PRI RS (1 B UL PR o SO0 2 0 A 4 R L3R 4. I I
V- 1o JIL 5 410 3 ARG K A5 % 43 0 A 3 (P<<0. 01)
R 2 (P<<0. 05) & T F% . A [l 37 9% B2 Z [6] )
XM L pH, L pHyy L BY U1 B K 40K T 3 2 R
(P>0.05), ANFEmEFETATF WXL pH, .pH.,
SRR F(P>0.05), Gt s F 8 osim35 7
2R 55 %% BT XS I L pHL pHL, L85 80 ) iR K

15T i BAE RN (P=>0.05)

PRI X F R AL P BT D o A AT A R LR 5. IR
W RERR WL pH. i) 35 = T % B (P<T0.01) .
SRS E) B W TSR (P<<0.01), HE
A B ENE S (P>0.05), AR MIFEFREIT
KT WA BEAL pH, L pH,, (i K 812K TC 3% 22 &
(P>0.05), ZikGeit st A R 55 Iy 2L in) 55 %5
FEXF R XS R AL pH, pH., (B U0 7 (i K 35K T B
B (P>>0. 05)

® 4 AFREMAFTH R FTEE R EIEN X E 1K 385 0 P9 36 B AL A9 & 5 Y 22 i

Table 4 Effect of different stocking density. rearing system and the interaction on

carcass quality of chest muscle of Arbor Acres broilers

fib 3 S5/ ke KA/

Treatment pH pHL Shear force Drip loss rate

% | 3F-5% Net rearing 5.8840.14 5.32+0.06 2.884+0.51 A 1.56+0.33 a

JE 3% Battery rearing 6.0140.28 5.34%+0.11 1.61£0.53 B 1.2540.40 b
10 H/m’ 5.9240.26 5.34+0.11 2.4840.78 1.412£0. 22
14 H/m? 5.9740.20 5.33£0.07 2.15+0.52 1.40+0. 46

x5 AREMAFT R FTEE R EIEN X E 1K 35 0 P9 X6 B AL A9 & 5 Y 22 g

Table 5 Effect of different stocking density. rearing system and the interaction on
carcass quality of thigh muscle of Arbor Acres broilers
b 3 . - 5173 /ke KB/ %%
p pri;
Treatment I ‘ Shear force Drip loss rate
[ I3F-5% Net rearing 5.8840. 29 5.3540.08 4,30+1.15 A 1.26=+0. 26
J& 3% Battery rearing 5.9740. 26 5.4240. 14 1.54+0.59 B 1.49+0. 33
10 H/m?® 5.954+0. 29 5.464+0.12 A 2.90%1.67 1.31+0. 31
14 H/m?* 5.91£0. 27 5.32£0.07 B 2.79%11.76 1.4040. 32
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Table 6 Effect of stocking density, rearing system and the interaction on antioxidant function of Arbor Acres broiler
s My 1/ A H B A N/ A AL
(U/mL) LY/ (U/mL) (nmol/mL) B AL/ (U/mL)
Treatment
T-AOC GSH-PX MDA SOD
% I3F-5% Net rearing 5.0945.02B  1018.784+197.49 B 4,72+1.41 343.65+107. 23
% 3% Battery rearing 11.5244.97 A 1356.134302.79 A 4,21+1.02 287.79+81.18
10 H/m® 11.25+£5.97 A 1 098.87+229.56 4.56+1.04 329.41+£76.04
14 H/m?* 5.37£4.24 B 1274.04+305. 36 4,38+1.08 297.42+116. 83

®7 AREMEFTFXEFREE R EAE RN X 3 1K 3800 P38 M 3% o 57 3 6 i 38 4n i) & T

Table 7 Effect of stocking density, rearing system and the interaction on stress

index and immune index of Arbor Acres broiler

SR feH AR

A 256/ KT/ B R ITR / WLIR B ity / A/
b 5 fE-1p/ 5 WEME, )
(pg/mL) (ng/mL) (mmol/L) (U/L) (mmol/L)
Treatment (pg/mlL) (pg/mL)
1L-6 CORT FFA CK Glu
IL-1p ACTH
WS- 5% 2.42+0.41 137.80417.17 a 23.28+4.38 4.2440.51 0.3840.03 9 856.10+1 350.34 a 9.83+1.01
Net rearing
%55 2.56+0.52 118.19410.28 b 19.684+2.75 4.4641.20 0.3840.01 5 713.984+1565.39 b 9.24+0.55
Battery rearing
10 H/m?* 2.5840.54 128.81+13.55 21.0843.40 4.0940.60 0.3840.03 6 714.00+1 223.38 b 9.344+0.63
14 H/m? 2.56+0.52 127.19+13.87 21.8943.78 4.6141.10 0.37+0.02 8 864.56+1 692.35a 9.80+1.05
3 W Ab s H1 T 3% XY 1 1 2l A [a) AR X ok L SR TR XY
S (4 N N =)
KTz dhi 2 KT ISR NG, A H) T /8 &
3.1 AEEAFARXMAFREENEREMNABE SRS PS N =V e A N T S 3 T A
7= RE AN B = M B Y R i AHIF 5T I 1T 37 A1 ARG Y H 3G AT A iR

AT A 51 AR 07 SRR
IR TR NN ST
ST G 9 2 T T B (R
AU B GEi—B 1E LHAAER
RRHEF 8T WAR AR AR EKTERAG: 5

FE TR XS ANRET BRI A SR
£ PR RS B T35 80 52 IR 2 T R A ) 4 e R 5 95
RIRBIILA o AR T T8 5 XS iy TR A . el
RESZI T PSR S BT IR AR B AR TR
ATV IRAAG . BRPFAE AR S v 04 e 5% 2% BE AR
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TR RN, Al RE 5 °F 3% WG A2 ) 1Y Ry R B A
A NI R T R e sioR, BIRAMA
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