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Abstract: [Objective| This experiment aims to investigate the impact of the free—rearing system
supplemented with Sida rhombifolia L.. and raising modes on body measurement, slaughter performance, meat
quality and serum biochemical indices of Ningdu yellow chickens.[Method] A total of 180 female Ningdu
yellow chickens at 72-day—old were randomly divided into 3 groups: 100 birds of free-rearing with Sida
rhombifolia 1..(SF) , 50 birds of free—rearing without planting Sida rhombifolia 1..(NSF)and 30 birds of cage—
rearing system (CK). Two groups of free—ranging individuals were maintained at an equivalent population
density. At the age of 121 days, a sample of ten chickens was randomly chosen from each group to undergo body
measurement, slaughter performance evaluation, meat quality assessment, and analysis of serum biochemical
indices. [ Result ] (1) For body measurement, SF group showed significantly increased body slope length, keel
length, and chest width compared to the NSF group (P<0.05). Conversely, CK group exhibited significantly
reduced keel length, chest width, and shank length compared with the NSF group (P<0.05).(2) For slaughter
performance and meat quality, compared with those of NSF group, percentage of half—eviscerated yield with
giblet, percentage of eviscerated yield, percentage of breast muscle yield, gizzard index, spleen index and
number of fibers in muscle bundle were notably reduced in CK group (P<0.05)and live weight before slaughter,
dressed weight, liver index, percentage of abdominal fat yield, ovary index, oviduct index, intestinal length, the
pH value of breast muscle and perimysium thickness were dramatically increased in CK group (P<0.05) ;
gizzard index was significantly reduced in SF group (P<0.05).(3) For serum biochemical indices, CK group
exhibited a notable decrease in albumin (ALB)levels and a significant increase in blood urea nitrogen (BUN)
levels and glutamic—pyruvic transaminase (ALT-GPT) levels compared with those of the NSF group (P<0.05).
Compared with the NSF group, SF group displayed a significant reduction in blood urea nitrogen (BUN) levels
and creatinine (CRE) levels (P<0.05). [ Conclusion]| The free—rearing system effectively improves body
measurement, slaughter performance, immune organs development, reduces meat pH value, enhances protein
metabolism and liver metabolic function.Supplementing Sida rhombifolia L. in the free—rearing system improves
body measurements and potentially mitigates kidney damage in Ningdu yellow chickens.

Keywords: Ningdu yellow chickens; Sida rhombifolia L.;body measurement; slaughter performance ; meat
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Tab.1 Nutrient levels of diets

JFUB} Ingredients i /% Content #7%/KF Nutrient levels 1 Content
Fk Corn 51 fRiHfE/ (M) -kg™) ME 12.13
G H1 Soybean 23 M R/% CP 19
FKIEREHE Corn DDGS 10 MG /% EE 5
KHE Rice bran 3 HEF4E/% CF 5.3
W53 K% Corn gluten 7 KK 1% Ash 5.8
K& Soybean oil 1 /% Ca 0.8
RE Premix 5 W% TP 0.58
43 Total 100 S ALEN/% NaCl 0.52
ERER/% Met 0.55

1.2 RIiEit

RIS T AR 6 7 K (1 S AR R X S 3B P AE SR S i RS O L, R IE O i, P15 B AR
BRES 1~1.5 m, AR 846 BB R G, TARK K 30~40 em. I3 000 H 1 d 8B AY T #R 8 R 1 W] — 514 F
EPRFE R 72 dJF K 180 HARGL BT A i T B E M 25 5 10 72 d T AR HXS BEXG B AL B 3 4 - 1
AEREFIAE AR R 4 (SF 41) 100 H A& (5 B AL RS IR B BSR4 (NSF 4H) 50 H B 5740 (CK 41)30 H .
IR & A RS &, 1 SRR A R A HLZ 1000 m* A& T AL T AR R
242k 500 m®, HLFR 2 AR . S8R 3 )2 BB 2B g ) 3 o a0 10 1) 3 40 A RS R R A S
HEFT , A R B RIAOK
1.3 MEEREFE
1.3.1 4R R 2

R EER] 121 dBF, 205 SFZHBEPLIEEH 10 H NSF 41 10 H . CK41 10 2, 4L 30 L #R iy, i
AR, AR 57 1k 2 B & A Mg 44 TRl R TR IR S0 580 75 15 ) (NY/T823—2020) 1 7 +
132 BFEHaEnZ

BEALPELEAY 30 H = #R B, H oK A58 12 h i, AR S AT IAR E I F A7 R 1M, JB M RES (R &
A PRV RE 44 TR AR TE R BT 7 15 ) (NY/T823—2020 ) #AE A0 B8 , I 52 4% 2H 1 JB S 3R vl R 4 e b
R MRS, SEEBOTAE AKX T

PEETRB= (B E /A TR R ) x100% . (1)
1.3.3  FHLA m

LR B 5 522 (B8 R I E ) (NY/T1333—2007) .

pH (R %2 « 5 P B AR A b HE AL IS 9 pH 3T (PH-STAR CPU,MATTHAUS, 7 [ ) 7 [&) 00 ffg LA M2
PR A TP 2R 19 3 120 1 em AL I pHAH , BOE (Y .
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1 30 T EEOG A M FE A AT 2 500 r/min B0 15 min, B3, -80 “CLRAF , FI T . 26 A 4
bro ILIE K48 Fr 40 45 H 2K A (albumin, ALB) %5 N % & B (glutamic—pyruvic transaminase , ALT-GPT) |
¥ B S 1 (glutamic oxaloacetic transaminase , AST-GOT) | JJLIF (creatinine, CRE) | B 4 % 2 [ (alkaline
phosphatase , AKP) 8} % T F1 K Z A (blood urea nitrogen, BUN) . [MLIE AR ZHE R B BEUAR A YR
AR IS8 A e U AR ) TR o] &
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H Excel 2019 X 50 K A7 90 20 B BT, O DR IR AL — A2 5 04T LU, ST 41 CK 415351 5 NSF
HHAEAT HUEL, ] SPSS 26.0 GEiH X Bl dEAT M MEAS A 0 . 45 R LA CP I AR E2E ) 2R, PA P<
0.05.P<0.01,P<0.001 1 22 5 0. 35 VI WThR A o
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21 BHEEERMEMAFRAXNTHEGERERKAZ N
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Tab.2 Effects of Sida rhombifolia L. environment and different raising modes

on body measurement of Ningdu yellow chickens

SiH NSF 4 SF4 SF group CK4 CK group
Ttoms NSF group P bR v 22 P{E - bR e 22 P{H
mean * SD P values mean + SD P values

1 gHS /em Body slope length  18.81+0.94 20.14+0.34" 0.001 18.55+0.46 0.446
Ji6 Bl /em Chest girth 29.49+2.32 30.77+3.03 0.303 29.46+1.31 0.972
JoB K /em Keel length 10.86+0.66 12.20+1.26° 0.010 10.16+0.42° 0.011
Ji# Fl/em Shank girth 3.73+0.13 4.13+0.56 0.052 3.73+0.16 1.000
J14 5& /mm Chest width 66.69+1.65 69.30£3.11° 0.034 65.18+1.48" 0.045
J ¥R /mm Chest depth 96.88+4.07 99.57+4.06 0.159 96.06+2.40 0.586
#HH %% /mm Pelvis width 83.17£1.67 82.13+4.27 0.491 84.11+3.05 0.406
Jl# K /mm Shank length 80.57+3.58 83.13+4.03 0.151 76.74+2.37 0.011
W £8/(°) Chest angel 90.69+4.11 92.25+3.76 0.388 91.89+3.21 0.476

*7N P<0.05, ¥R 7~ P<0.01,
*means P<0.05, **means P<0.01.
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CK 20 T #B v Je i i 58 AR L NSF 20 1 A% 6.4% . 2.3% F1 4.8% (P<0.05) . SF 2 Fil CK 41 7 #§
B g L LB R A R £ 5 NSF 4T M 25 7 (P>0.05) .
22 AEHERBEMEFARTEHELEEERENA SRR

1 3 AT, 52 NSF AL, SFAINLE B UL F5 850 8 35 FRIK (P<0.05) o CK 2 T #F B0 1 i 3 | 42
Jhi % B ILEE LR UL B UL 2 L FIGNE HE %55 NSF 4 LE 3 R AR (P<0.05) , Fo b i i
B R R B AR 4.4% .6.6% 11.3% , SERTIRE BT I HFIEFE 5 IR BPHE
B S B B O I R IR HR BOR K 5 NSF AL EL B TR (P<0.05)  Hi A TR B AT IR R
Iy BT 6.4% . 7.5% .28.8%., 124 Al %1, 552 NSF 4, CK 2 Mg L pH (B2 2 T+ 6.8% (P<0.05) .

*®3 AYBERIENEFFANTHEGBEMEHHI
Tab.3 Effects of Sida rhombifolia L. environment and different raising

modes on slaughter performance of Ningdu yellow chickens

SF4 CK#
5K NSF 4 SF group CK group
Items NSF group S bR UE 22 P{E S H bR 2 P{E

mean + SD P values mean + SD P values

1680.00+42.41""  <0.001
1525.00+61.41" 0.002

1 572.00+65.68 1639.90+101.36  0.092
1411.00£69.07 1483.11+110.97 0.134

SEATARTE /g Live weight before slaughter
JB R T /g Dressed weight

JB 52 #/% Dressed rate 89.90+0.95 90.10+1.30 0.720 90.7622.12 0.308
b # /g Half—eviscerated with giblet weight — 1301.46+£72.56 1 346.28+105.93  0.284 1 329.65+84.80 0.435
i % /% Half-eviscerated with giblet rate 82.78+2.63 82.04+1.88 0.479 79.11+3.86 0.025
4l /g Eviscerated weight 1179.63+60.83 1225.56+92.01  0.204 1 178.11+70.05 0.959
L3R /% Eviscerated rate 75.05+2.43 74.72+2.87 0.790 70.10+3.31° 0.001
WL EE /g Breast muscle weight 197.46+11.76  198.52+16.84  0.872  174.82+16.12°  0.002
i L#/% Breast muscle rate 16.76+0.99 16.22+1.07 0.255 14.87+1.41" 0.003
[l /g Thigh weight 360.40+30.88  364.56+38.18  0.792  349.12+31.44 0.429
Ji& Lt %% Thigh rate 30.60+2.84 29.78+2.66 0.514 29.63+1.91 0.381
Ji# JJLE /g Thigh muscle weight 226.58+18.65  241.04+25.80  0.168  216.12+24.14 0.293
JEALE/% Thigh muscle rate 19.22+1.37 19.66+1.44 0.486 18.35+1.72 0.230
[>T /g Heart weight 7.86+0.90 8.68+1.42 0.140 8.63+1.19 0.121
LEHE%0/% Heart index 0.50+0.05 0.53+0.08 0.340 0.50+0.05 0.616
I /g Liver weight 28.82+4.76 30.87+5.19 0.369 41.11+9.98" 0.002
JFHEFE50/% Liver index 1.83+0.26 1.89+0.33 0.663 2.45+0.59” 0.007
LS /g Gizzard weight 25.94+3.56 21.16+4.41°  0.016 17.05+4.24™  <0.001
WL $8%0/% Gizzard index 1.65+0.23 1.29+0.25"  0.003 1.01£0.24™  <0.001
Jlii ¥ /g Spleen weight 5.16+1.96 4.90+2.25 0.786 3.21£1.58 0.025
AT %0/ % Spleen index 0.33+0.13 0.30+0.14 0.658 0.19+0.10° 0.014
JE 5 /g Abdominal fat weight 59.21+26.97 60.01+31.93  0.952 84.75+23.67° 0.037
JE I§ /% Abdominal fat rate 4.74%2.01 4.61+2.30 0.896 6.66+1.64" 0.031
YR 1 /g Ovary weight 2.01£1.18 1.57+0.51 0.292 43.83+24.58"  0.001
Y ELFEH/% Ovary index 0.130.07 0.10+0.03 0.231 2.64+1.49™ 0.001
i BN4E F /g Oviduct weight 4.33+4.09 2.95+2.40 0.375 36.19+6.51"  <0.001
KGR 8 E0/% Oviduct index 0.27+0.25 0.18+0.15 0.334 2.17+0.43™  <0.001
7K /em Intestinal length 115.10+8.75 127.20+16.6 0.061 128.20£10.93"  0.008

#F7R8 P<0.05, %+ 387K P<0.01, **# 37K P<0.001
*means P<0.05, **means P<0.01, ***means P<0.001.
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Tab.4 Effects of Sida rhombifolia L. environment and different raising
modes on meat quality of Ningdu yellow chickens

SFZH SF group CKZ#H CK group
iH NSF 21 — _~
S {EbREZE PH S E bR EZE PAE
Items NSF group
mean + SD P values mean + SD P values
pH 5.66+0.17 5.62+0.16 0.600 6.07+0.30" 0.002
24 hiiF /KA A%
; ’ 2.74+0.30 3.1540.73 0.129 2.75+0.41 0.932
drop loss of breast muscle after 24 hours
48 hif AR 3 1%
g ‘ 4.33+0.45 4.95+0.82 0.051 4.63+0.57 0.210

drop loss of breast muscle after 48 hours

## 3 7R P<0.01
**means P<0.01.

e S FINEL L AT, #5622 NSF 40, SF AL IUILER 4 A USRI 43 1) 8 35 T2 8.1% . 13.0%( P<0.05)
JULET 4 %% i W 2 AR 9.4% (P<0.05) o 82 NSF 4, CK £ JULKR PN JULET 4k B0 i 35 F#A% 20.3% (P<0.05) , JJL
TR B 8 2 T 46.7% (P<0.05) .
F5 OEBHRMBENAFZ TR THEGI T4 AR LS EH M

Tab.5 Effects of Sida rhombifolia L. environment and different raising modes on muscle fiber
histological characteristics of Ningdu yellow chickens

SFZH SF group CK# CK group
15 H NSF 24 - o
(bR PE R (E bR PfE
Ttems NSF group
mean + SD P values mean + SD P values
WLEF 2 H A%/ um .
48.01+2.42 52.24+4.01 0.011 48.67+1.94 0.514
The diameter of muscle fiber
WLEF 48%5 B /(number - mm™) N
508.50+54.19 460.55+40.38 0.038 503.05+49.87 0.818
The density of muscle fiber
LR £F 4 %/ (number/bundle ) .
143.14+31.71 129.48+22.07 0.278 114.06+29.07 0.046
Muscular bundle number
ISR 55 g/
e 29.29+1.96 33.68+3.53" 0.003 42.97+3.67" <0.001

Perimysium thickness

*FIN P<0.05, ¥R~ P<0.01, ***3K 7~ P<0.001,
*means P<0.05, **means P<0.01, ***means P<0.001.

NSF2H . SFf/H ; ) | 7 CRI
1L RO R (200)

Fig.1 = The ultramicrostructure of muscle fiber in Ningdu yellow chickens(x 200)
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23 AEHEERPEMEFAAN THEZBMEE LSRN Mm
FH 3% 6 A M1, SF 41 T HR B A9 1ML % CRE .BUN & 2 %I (P<0.05) , CRE .BUN 43l Lt NSF ZH F#41% 28.9% .
21.7%; 5 NSF 41 Lt , CK 4 T #F #0097 ALB {2 3 [ 1K 42.7% (P<0.05) , CK 41 T #BE XS IfiL 3 BUN \ALT-
GPT & 2715 (P<0.05) , BUN . ALT-GPT 43 5+ 5 28.1% .27.7% .
*6 BYRBLRIBMEAFTRNTEHESMEELIERNHZM
Tab.6 Effects of Sida rhombifolia L. environment and different raising

modes on serum biochemical indices of Ningdu yellow chickens

SF41 CK#H
i H NSF 4 SF group CK group
Ltems NSF group SR AR i 22 P S A2 PAE
mean + SD P values mean + SD P values

H#M/(g-L") ALB 23.44+10.59 18.75+7.77 0.273 13.43+4.22" 0.017
JRZ S/ (mmol - 1") BUN 1.84+0.54 1.4420.15" 0.048 2.5620.71" 0.019
ANEE M/ (U-L") ALT-GPT 6.06=1.06 6.48+1.08 0.382 8.38+0.97" <0.001
AEE I/ (U-L) AST-GOT 24.33+6.13 27.56+3.86 0.176 26.30+6.85 0.507
WLEF/(pmol - 17') CRE 316.07+109.80 224.85+38.42° 0.030 260.96+85.60 0.227
TP R i/ ( King unit- L) AKP 33.6620.73 21.21+4.56 0.094 23.40+7.04 0.278
#4/(mmol - L") Na 202.02+17.28 192.03+16.54 0.203 204.39+17.57 0.765

RN P<0.05, ## 7R P<0.001 .
*means P<0.05, ***means P<0.001.

3 1
3.1 BEEERMEMEFRT X TEEBERERR 0

PR R R & & b B 2R ER, SRS RYERE R DA™ Alesi R Bon , Bz H
TEAERSEURAL, AU BAERSHOR AL T HR B IO AR e 1< I 58 38 T v, T SR 4 e B IR BE
PR AR . X SIS 3 MO R A SR AR T YRS AR RO 22 S N B 38 IO A R AN R . mTRE RS
JEL PR 1 B AR RS IR 7 T AR S X AR Bt 1 SR I A3 sl 8] 8 TR B A4 sl O, i Sl
S DA R K B AL, AR AL A2 =R O X R 3R , S E BRI 1T AR B B Sl
3.2 BEEARIMEMEFRT A TEREIGEFEEREF A MR
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