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Effect of Nutrition Reinforcer on Performance and Immune Function

of Huaibei Partridge Chicken under Hight Temperature
ZHAO Su - hua' ,WEI lei*, LI Ling — juan’
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Abstract ; Objective : To study the effects of different levels of nutrition reinforcer in fodder on production per-
formance , immune function and oxidation resistance of Huaibei partridge chicken under summer high temperature
and their correlation. Method : 480 28 — weeks of age Huaibei partridge chickens were randomly divided into 4
groups,, with each group of three repetition and each repetition 40 chickens. The four groups were fed by test fod-
der with basic diet added 0 ( I group ,the control group) ,100 mg/kg( I group) ,500 mg/kg (Il group) and
1000 mg/kg (group IV ) nuitrition reinforcer respectively. The experiment lasted for ten weeks including two
weeks of Preliminary experiments and eight weeks of formal period. Indicators such as the laying rate, feed/egg

ratio, fertilization rate,egg hatchability and serum immunoglobulin were used to investigaie the effects of different
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levels of nutrition enhancer in feeds on production performance, immune function and oxidation resistance of
Huaibei partridge chicken under summer high temperature. Results: Compared with the control group, 1) the
laying rate of Ill, IV group were significantly increased (P < 0.05), and the egg/feed ratio were significantly
reduced(P < 0.05), and the egg fertilization rate, hatching rate and rate also increased significantly ( P <
0.05) ; while the II group showed insignificant change of these indicators(P > 0.05). 2) content of serum im-
munoglobulin A (IgA) , immunoglobulin M (IgM) and complement C4 in I[, IV group were significantly in-
creased (P < 0.05) ; while the Il group showed insignificant change of these indicators( P > 0.05) the serum
superoxide dismutase (sod) and glutathione peroxidase activity and total antioxidant capacity of chickens in III,
IV group increased significantly (P < 0.05) , while the II group changed insignificantly (P > 0.05). Conclu-
sion: All the above results suggested that the fodder added 500 to 1000 mg/kg nutrition reinforcer can signifi-
cantly improve the production performance, immune function and antioxidant capacity of Huaibei partridge chick-
en under heat stress conditions.
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Table 1 Composition and Content of Nutrition reinforcer

T4 ¥ Nutrition factor Baf57 Unit & Content
VA IU/kg 6500000
VD, U/kg 4000000
VE IU/kg 10000
VB, mg/kg 2500
VB, mg/kg 7000
VB, mg/ kg 4000
VB, pe/kg 40000

VC mg/kg 100000
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1.2 &gt

PEHL 480 H 28 R HEALRRNG , FENLAY A 4 4, B4 3 N EE, BN EH 40 238 FRIERA B AR A
O (141, %FH841) 100 mg/kg( M4H) \500 mg/kg( M#H) 1000 mg/kg( V) B E4EERFIN, &
IS R B SR B, PRI IR 33 C IR 75 % . RECE A BB SR—3. JKESX
FRCESMMIATIRME . T 2 A, B 8 A MRESTHRIE , AL 10 235, R HCR I #] %
I, BF -70 CRBIGREKM PRI, AT AR,
1.3 HFEE

FAEFHR 3 B R g, REE R RIMA AN, SR E DY 16 h /d SERREREEN 20 I, #XT
MK S0% ~ 90% . TR T AR, GRMR 2 VAR 3 R BEANE IS 2 WG EREE 2 K Bl
B, RS
1.4 f5rlE
1.4.1 FEREfant ERY,GRAFME, BRUEE NAMICR-ER SAEE TR VER.

FER REREMMELL,
1.4.2 miukseedml . BEIILAMT B R MOREITIME, T 1 ~8 R RITMEZER 2
KB LR AR S,

1.4.3 Ao ald  WrE =plF IR EER (FT,) (5B FORARE (FT,) B IRIEERR (T,) HIRAR
F(T,) MR (E,) M2 o0 iz (FSH) & B il 2 R F B IBK S B e i 40 AT ( ELISA) , S3 #risd Ml F
%E CB R & D A, XA EC i S#AE &yl B 4T
1.4.4 fFHAAEFFRE  ME ALY B LR (SOD) ik A Bt H ki EAL B (GSH - Px) &
FAEBIEALEE S (T - AOC) , LA _EE4R# BRI & LI FIl5E , 150 & A e st A ) TR BT ST RT .
1.4.5 @k fokiatial®  MEREEREH g6 1gA i IgM, #A& C3 I C4 FHRWE. M RX DAY-
TON 4= B SRS AT AL , SR FE A B e ln & B BT . TR &l TR ERAEY TE
BT
1.5 #iEsbiE

HIGHHE R SPSS 17. 0 et 3k 4, SR T one — way ANOVA RBIF#4T AR R 7 =0 driftfy Btk ir
#r , 28 5 8% WIHEAT Duncan [R5 BT, IR FE  fpEEFRR. KA P<0.05 fEAZER B EH
Pt

2 ER55H
2.1 S&5EEERMAG~FMEERER
SxtBAW, FREINAEKEESHEEZRRMA, T DAMNVAFEERS RS T 1.16% .6.21%

M7.02% , AR MMVASRERE(P<0.05), THEXRHALZRAEE (P >0.05) ; #HE L BRI
T 1.59% .10.32% F111.11% (P <0.05), HHPMAIVAEB E LTI EREEF(P<0.05), THEXH
HEERABZF(P>0.05), FRFRMAFRKENE SEERRMFEN LY EEMRABELEEY
(P >0.05)(F£2),

F2 HEEBERFMAIEILRG=BHELENTKM

Table 2  Effects of dietary Nutrition fortifie on laying performance of Huaibei partridge chicken

25 PR FHEE FEE BHE

Groups Laying rate(% )  Average egg weight(g) Feed intake(g/d) Feed / egg weight(% )
14 75.21 £2. 14" 4 £1.12° 108 £2.13° 2.52£0.18"
5 76.37 £1.59" 44 £1.44° 109 +1.73* 2.48 +0.28"
ma 81.42 £2,34* 45 +£2.25" 108 £0.95" 2.26 £0.22%

V& 82.23 +3.45% 45 +2.84" 108 +1.32° 2.24 +0.30®
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RISV R A5 A A SR F R E R AR B (P >0.05) WNEFHERERBE (P <0.05) , FHKEFHRR
EFRBE (P <0.01), THF,
2.2 SABERFMFAIGEHEEENIM

FXRRAL, BRRRIARK G A RSRA THEZER, DEER ARG SRR, 1.0
VAR EZERIFIRF T 0.92% .5.19% 1 6. 15% , KA MAIV 4R AE(P <0.05) , T4 5%
HEFRBE(P>0.05) ; R EFHMLRSFIIRF T 1.12% .5.06% F1 6. 11% , FA WAV AL R R b
(P<0.05), NASXRALLZRADE(P>0.05) ; HAERFHIFRE T 1.03% 9. 13% F19.54% , KA 1
MIVABREHE(P <0.05), THASXBALLLZRABE (P >0.05) WP IMARAFHES %S
FRA N X HEXG I BT WM (P >0.05) (R 3)
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Table 3  Effects of Nutrition fortifie on reproductive performance of Huaibei partridge chicken

4151 ZHER R H 4k e E

Groups Fertility( % ) Hatchability (% ) Birth rate(% ) Average chick weight(g)
T4 86.32 +1.56" 85.12 +1.15" 74.24 £2.76™ 37.46 +0. 68"
n4 87.24 +1.33" 86.24 £2.04" 75.24 £2.43% 37.83 +0.53"
msA 91.51 £2.25% 90. 18 +3.65% 83.36 =2, 3745 38.46 £0.41"
V& 92.47 +2.13% 91,23 +3.07* 83.78 +2,324% 38.46 0. 56"

2.3 SAHERFMFIIIGHES DT

£ 4 BR,FAREBIMAFKEESEERRMF YRS T OEH =8P REER(T,) S e
BRIRERR (FT,) FRBER(T,) WP RRE (FT,) METRE(E2) AR INREBE(FSH W&, 1.0/
VH=MFREER(T3) WSRO FIRE T 0.64% 22.81% F123.84% , 5 M4, M AV H AL
REBEP<0.05), IHERABE(P>0.05);if =M H RRER(FI3) WEES LS T 3.59% .
15.03% 1 16.99% , 5Xf B4, MMV AEZ A EREE(P<0.05), IHAEZRABE(P>0.05) ; R
Z(THOMEEDHMRET 4.29% 5.15% F15.82% , 5 BA NS RRAEZRATEE (P >0.05) ; fFHH
WIRE(FT)WEBSFIEE T 0.91% 2.59% 15.94% , 53 A RS ABHAEZFAREE(P>0.05);
M B (E,) MBS ET 0.91% .12.07% M 12.53% , S A K, MMV AT ERBE(P <
0.05), THEFABE(P>0.05) ;R F KK (FSH) BI& &4 A48 M T 2.38% .13.39% #117.86% , 5
YA, MANVALShEREE(P<0.05), IHERABE(P>0.05),

R4 EAWERFMFIID AL BRGS0 B R R

Table 4 Effects of Nutrition fortifie on endocrine hormones of Huaibei partridge chicken

g CEEREER R REER FRIRER R PRI R - [(ETHIR- €3
Groups T3 ( nmol/L.) FT3 (pmol/L) T4 ( nmol/L) FT4( pmol/L) E2 (pmol/L) FSH(ng/mL)
[4H  0.776 +0.034" 3.06 +0. 16 20.463 £1.561” 6.57 £2.43" 1274.54 £32.43 3.36 +0.13"
T4 0.781:0.027° 3.17£0.13° 21.342 £1.531° 6.63 £2.57° 1286.16 £27.65" 3.44£2.43"

MA  0.953 £0.036™ 3.52+0.17% 21.516 +0.501° 6.74 £2.18° 1428.32 +25. 32 3.81 £2.43%
N4 0.961 £0.022™ 3.58 0. 14® 21.654 £0.476" 6.96 £2.34° 1434.27 £23.17* 3.96 £2.43™

2.4 SEHEERFINFXIG M FE T E I BERI RN

HIZR S AT A, ORGSR R K 2 & 4 AR RIS 2 32 0 7 AL BR XS I 15 P 4 B T ke A e g
(GSH ~ Px) FI A ALY B AL B (SOD ) &M 2 ST EALRE T (T ~ AOC) . I\ MANIV A4 BEH Mt B
B (GSH - Px) BYE T4 B4R T 4. 32% 7. 28% 1 7.56% , SR M4 b, MMV AL £ R BE (P <
0.05), IHEFARE(P>0.05); I . ILAIV 418 E ALY AL EE (SOD) BITH L AR A T 1.51% |
7.61%F19.51% , Sxt AL, MMV HBEFBE(P<0.05), THAZFARE(P>0.05); I .IA
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V4 S EALBE 71 (T - AOC) HIBE I A B HE S T 2.65% 9. 73% M1 12.39% , S5¥T R L, ANV AL 2
RBEP<0.05), IHERADE(P>0.05),
£S5 SO®EFFMAI AL HG M FRFAL IR

Table 5 Effects of Nutrition fortifie on serum antioxidant indices of Huaibei partridge chicken

45 4 e H Bkt S AL i E Yy AL BYEbEES
Groups GSH - Px(U/mL) SOD(U/mL) T - AOC(U/mL)
14 1514.31 £113.2" 165.76 +9.78* 1.13 £0.231°
Uz 1579.76 +24.2° 168.26 +10.42" 1.16 £0.061"
1| E2:) 1624.58 +124.5" 178.37 +8.31* 1.24 £0.211*
V& 1628.84 £93.3" 181.55 £+ 11.64 1.27 £0.16*

2.5 SRHERFMTIGRZIEIRAIRIG
1% 6 A1 L AR I AR KR8 A 4R BRI 8RS T MRS MU TeA 1M FIdMA C4 S &
I.MAIVH A BWEEDFIERE T 2.94% 9.81% F114.71% , SH AL, MRV AR ERBE(P<
0.05), TAERAEE(P>0.05); 1. MANVA IgM WESESFTERE T 3.42% .9.40% F1 18. 80% , 5 %t
AW, MAMVEAELEREE(P<0.05), THERABE(P>0.05); I . MAINVH#ME C4 & 25
FIRET 7.12% 8.89% 1 14.71% , 55 A, IMIVALHERBE(P<0.05), IHERARE (P
>0.05) ., SxfIRALL, M7 IgC Fifhk C3 S REF RS, BERATEE(P>0.05),
F6 HEHLERFMAGREERERME
Table 6 Effects of Nutrition fortifie on immune indices of Huaibei partridge chicken
45 REREA A REREDGC REREAM #MA& C3 MK C4 E B
Groups IgA IgG IgM Complement C3 Complement C4
I4 1.02+0.11° 1.76+0.13> 1.17+0.19"® 0.76+0.08" 0.281+0.01"

M4 1.05+0.14> 1.78+0.21" 1.21 +0.24> 0.78 = 0.16® 0.301 £0.03*
M# 1.12+0.13°  1.81:0.18° 1.28+0.13®  0.81 +0.13>  0.306 +0.06™
V4 1.170.07% 1.93+0.22° 1.39£0.24® 0.93:0.02° 0.314 +0.02"

3 git5itit
3.1 HEEHERFMANSRAEILRGRIEENRME

ERFEEPRER R, BB T ISR A B IEK 22.28% , P HIMERAK0.45% . £ E
REEFRIMEFHEERR PIZEWHE . Donog hue SFHTFL A& B ML B REME KNG T TR AR R
BB E (GnRH) FZIRHLE (FSH) 4w . B 3% B R IHRBAESE T AR SM % GoRH I
R FP 2R A BT R, AT B S HE IR B D . — Se 4k AR FR AR BT PN BT T A0 B BRI E SR SE
AT I, SRR AN 500 ~ 1000 me/ kg B HEAE I, HEALRRXG B 7= B REEE NN B 193 45 2
EIrREEE (P <0.05)  RIEELLFEE ST B AR T 2 TREEH(P <0.05) 4 REY, BEENES
HERBMAN T BEFREFTHEPYOMN, RE-EER, WA, AR R, WRPam
500 ~ 1000 mg/kg BG4 RAMNN , AEFHB K FSH E, F7KFFI FARRE R - W3 i (P <0.05) . E,uf
LAMRFEHEDE , 7 FSH 3 5B R 2 B FEMX", FRBRME R A EE2EA 2
HEFYFRATIR . LRFRMR T ™ E R A B
3.2 EEHLERFMAERAELFGEEIEERTIN

B EITE SRR B B A A R A BT E S BT IRE BN B . EE Bk,
WHIE R R A MR E XS EEF AN KRN B MR EE (P <0.05), BEL%E AR
HRRAF T RMYEAER E XS CEAR G BV RE R #EAT T IXB BT 5T, SRR H RS m
180 ~300 mg/kg 44 % E 7] B F R FFE DI RMPILEER. KEB KRR, #10HR
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Wiy VE AT LGB IR R A VE VIR RS E R R RS EHRE A ES IR, ER A
X FFP BE XS DR 43 T B A 150 mg/ kg HIBE, FI AT TEEZ 16 158, BB R IR |
HHBIRE, RRE TR, S REERBE (P <0.05) . ARXWEEBR, BTN 500 ~ 1000 mg/
kg EABRERBINN, BEERSENZRBE WU RIBMREERT(P<0.05), HULGIREEEM
TR TR AR ORI UL 40 M A 35, 0D HR T, DA T PR AR O e P B 3R, 3R i B XS P B R R A BT R
3.3 S&HH4RERFRMANEBELRGHESBIZME

FARBSTIESE S R B2 R M HPG B Z B /0 WK, MBI IR &, BB R R I S E
K, XV BIEIAK, AR T BRI R RS B R PRI E TR TR, BE R
REET IS R U B R RPN AE B E.C B B AL IR T BN ARk
B R E AR E MR, W g4 R E.C EZBSZHN P EEER. AR0%RE, H5R
FrER N 500 ~ 1000 mg/kg B -G 4E4E RN, fEBE RGN BN . 75— , FARBEEME 4R shY
LRSS, TR = AR LA RIR FE M E B R E . SESWH R A 1% s, S35
R BRI R A WA B0 o LR R B BE 7 . AN IR B, FliR R0 500 ~ 1000 mg/kg 4
A RIS, AT DR B =B AR R R (T, ) (RS AU IR R ER (FT,) (HFURRR (T,) U HRIRE
(FT,) SR 40, Horf T, 00 FT, B3R, R, AR PRI E & 448 RN se 4 1858 R R
B 43I TH R , G2 i PR 0T B R AR B AS BB
3.4 ERELERFMANTRBEIFBLFRELINGERR M

NGRS, shPLER N B 2k A3 NS o0 4 Mo B, {58 1 75 40 28 9 B Ok 2 15 0, B LRl Y
B, W BERHEREEREARAR SOD GSH - Px & K4 A LEE, [HI BN, I H ik
RS PR, SECE TSR MDA S B FHE WL B EILEE N TR . BFSER ], —sedi e ERME
TC & AE B 5 1R B AN B Sh LR N BT AL B8 71 &% SOD GSH - Px #5441, & fik MDA f& 8™, 7k
LGPPSR TERIRIME T 4R K E MR C B IS WG A A = et PP RmYgEEER
E #4 K C MBERYBEEERRRANENNRAE L ZRRNY/KE, ME4ERE gL C, LU
RAEHER E B4R C MR RERKASEN LRSS/ KE LRGBS ENHEAER. TS EH
Y2 BRIR AR TR N K T 5525 5 e 5 X L 3% 0 PR A A R A I A B R A A L B
M, BRI GBS PR AR TR S H ELIEIR (P <0.05) . XIKR & R0 KM, Wi 7 FRaieR
X4 H AP B I F KA VUG Fn e £, 0 B B R AT E VB IR 2 3% MDA & & (P <0.05) 125
GSH - Px {& %, Ssa LR M PT AL BB 7, 12 S XS BTN Stk e . AR 45 SRR, M & in 500 ~
1000 mg/kg B A4 RIS INF , fE B E R E M7 SOD F1 GSH - Px 5, #k 5 32 MK MDA ¥RJEE, 45 1fn ¥4
T — AOC 8 & 3855 , UL R & 44 R INFI B4R & IR AR T XS BT A AL RE T1 , G2 Af RN 3 Bk 1K)
RFIE o
3.5 SAHERFMAE BRI KSGEEEIRARM

KEHRER, MBETENRERE SRR X REY ., EAHES TIRERE HRBE
TR [F) e BE #4230 2R St RS S RE S B LA B = A — E MU T . FER A E T 185 B AR E K
o 4R B G RS AR T RIS I B BRI RE S, BRSBTS St R B, R UIZEXS I H AR Y A
EYRMALER CREE BRI BN SREB HESLESENERRE, WEBAERE LTI RE
F1, BES R GELEE . ASRIRSE R, AR F IR0 500 ~ 1000 mg/kg B A 4L RBIA, RIS E ZF
ERHE Y M 1gA JgG IgM FigMA C3.C4 & &, Hp IgA IgM FitMEk C4 SEEBEW & (P <0.05),

SEEGEE R DU RS ZE R KR SR AN i 500 ~ 1000 mg/kg M E A A R IIFIGE B F RS PUARN BT
SALTRIEINGE , TR DR 3% 3G B AR i, T2 = AR = PR

$E30H:
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