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Effects of canthaxanthin on laying performance, reproductive hormone
level and follicular development of Huaixiang chicken in cyclic high tem-
perature environment
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WU Jiang, AN Lilong
( Binhai Agricultural College, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: Heat stress of chicken caused by high temperature can lead to the seriously decline of reproductive function.
Effects of canthaxanthin on laying performance, reproductive hormone level and follicle development of 26-week-old female
Huaixiang chickens in cyclic high temperature environment were studied. The results showed that, compared with control
group of room temperature, the laying rate, levels of follicle-stimulating hormone (FSH) , luteinizing hormone (LH) , proges-
terone (P,) and estradiol (E,) in serum decreased in Huaixiang chickens exposed to circulating high temperature, and the
number of grade follicles, small yellow follicles, large yellow follicles, small white follicles and large white follicles de-

creased. The structure of follicular membrane was loose and

7S B 2. 2023-07-05 broken, and the structure of granulosa cells of follicles was
HSTIE .44 05 & 45 e 22 5 B 01 3 7.0 % I damaged. In normal temperature environment, diet added
(300702-C18082) with canthaxanthin could improve laying performance and
TEEBN GRE SC(1998-) , 2o, el A, B+ BF 98 A, W55 07 1) serum reproductive hormone level of Huaixiang chickens,
R EF SRS, (E-mail ) zhaojunwen5273@ 163. but had no obvious effect on follicular membrane structure.
com Adding canthaxanthin into the diet could significantly im-

BINEE : L, (E-mail) anlilong@ 126.com prove laying performance, serum reproductive hormone lev-
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els and follicle number of Huaixiang chickens in cyclic high temperature to alleviate the looseness, rupture of follicular mem-

brane and damage of follicular granulosa cells caused by high temperature. In conclusion, canthaxanthin has strong antioxidant

properties, which can improve laying performance, regulate the level of reproductive hormones in serum of Huaixiang chick-

ens, and can reduce the harm caused by high temperature to make all levels of follicles develop and ovulate normally.
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Table 1 Treatment of the experiment

9:00-17:00 17:00-9:00

i PRI )y HIE(TC)  HRIE(T)
NC  FEhbinhe 252 2542
NT1  JERHERR+4 mg/ ke BEES B 2542 25+2
NT2  FEABGAR+6 mg/kg BEES ¥ 25+2 25+2
NT3  JEREAARR+8 mg/kg PETE T 2542 252
NT4  JERfFRE+10 mg/ ke BEES 2 25+2 25+2
HC LAl 32+2 2542
HT1 AL +4 mg/ kg PETE T 3242 2542
HT2 LR +6 me/ kg BETE H 3242 2542
HT3  JLAlAH+8 mg/kg BEZE L 3242 2542
HT4 AR+ 10 mg/kg BEES# 3242 2542

®2 ERARAR

Table 2 Composition of basal diets

) e Ei (%, THIR)
Fok 55.00
M 20.00
E7354 11.50
ik} 5.00
Fay) 7.50
BERRAES 0.50
ik 0.10
TR AL 0.40
®3 EmARERKE

Table 3 Nutrient levels of basal diets
HIRST KF
fRIg6E (ME, M]J/kg) 11.60
MM (%, THIR) 15.50
55 (%, THI5) 3.00
SBE(%, TR 0.63
AR (%, T 0.40
AR (% , TH)J5T) 0.30
R (%, THT) 0.80

I H R =4 H SRR/ X P

T = R/ PR

PR =1 H T R B E}100% ;

At 3 = AR AL S £ x 100%
1.4.2 Az Fasaray w2 R IR 5 e 0 B
2 (ELISA) 72 11137 AR B /@?( Follicle-stimulating
hormone , FSH ) |, ¥ & /1 i, & ( Luteinizing hormone ,
LH) .22 ( Progesterone , P, ) Mff [ ( Estradiol , E, )
5, RN & B VIR R e S A R A
1.43 FREFZI e BUFSGE0 5, FE
A>T mm BRI, FREE, AW - bn - RO 4 B9
WHEAR, 3 H AR KN NS N (Grade follicles,
GF) (=12 mm), K B0 ¥l ( Large yellow follicles,
LYF) (9~11 mm) ,/NBEBE 7 ( Small yellow follicles,
SYF) (6 ~8 mm), /N4 BF ¥ ( Small white follicles,
SWF) (<2 mm), KU}l (Large white follicles,
LWF) (3~5 mm) , GEiT45 20 00048
144 EIPE KEIALEHIE WL, T 49%
KPP E SYF LYF 220, B K, EW (&
Pt R A IS (ORI R R O W
NGNS B, DR (JREEN 4 um) , 255
ANG- LY R TEG2: WA (A5 . CX31) P lge
IMERYHLUESIHAMR, st 22 5
1.45 EIpaB A ML MR THERE
(2. 5% 1% %) [ RE /N BRI, SR RE 2 h, 4
C Ve fiz ik 2R DURIR RAEYRHCA PR w1
HL B D) e, P S e A AT R
1.5 BRSNS

I Excel 2021 B AR5 K04 , i 1BM SPSS
26.0 BAFFEATIT 28 93BT (— R PR R F AR ) T
25 B FE MR L (Duncan’ s 35) , P<0.05 N5 i
AR E RS 0K
2 SRS
21 HMEHENBEERNMBEASERERFRS BT
4 BE B N
2.1.1 smEFHATFRRILPTIRS G F F AN Y
W ANER 4 B IR ER T, 5 NC ARBEAH LG, NT2
PRI S0 H SR B B 8 E I (P<0.05) ,NTI,
NT2 AbFEE £ 38 7 26 % i 2 48 5 (P<0.05) . JiFf§
HURALFE (NC NT1 NT2 NT3 NT4) I £ 3 (1) 5 )
HH M BAUR T W% 25 57 (P>0.05) . 1R
BT, NT2 AR BEPR 2 38 H R B i dem, B8 m T H



A SO - BEES SOV PR iR AT TP S X0 SR RE ARSI KT B R A R 893

flu % AL HE (NC NT1 NT3 NT4) (P<0.05), 7Eik
BGHI, NT1 Al NT2 Kb FEIR £ 39 7= R B T
R AL FE (NC NT3 . NT4) (P<0.05), 7Eik#
91, NT2 AbFEPR £ 08 7= H 30 i 3 v T JH o I A 2
(NC.NT1 NT3 NT4) (P<0.05), NT3 4bBR4F £ 38
Y ST NC AL PR (P<0.05), NC NT1,
NT2 NT3 NT4 4b BEHF & 38 56 0 31 %6 T B 3% 25 5%

F4 BEMBAEEINRSB~EHENZNE

(P>0.05) . 7EIRERJ5 I, NT2 ZbHPR £ 39 7% 5 R i
FW T NC.NT3 NT4 4b3H (P<0.05), NT2 NT3,
NT4 b 3AA & 37 1 8 5 0 3 & T NC AR 3 (P<
0.05) ,NC NT1 NT2 NT3 NT4 4b 35 £ X0 5 il
FIREEF (P<0.05), Zi b Al Al 765 il PR 5L
HL U6 ~8 me/ ke BEEE B M & 3G P B RE HLA
TRHAER

Table 4 Effects of temperature and canthaxanthin on laying performance of Huaixiang chicken

. PR 1 AEIES
TR T NC 109.33+1.80b 41.33£0.71a 65.00=1.55b 0.41x0.04b
NTI 107.4426.01b 41.18+0.77a 70.05+1.64a 0.43+0.07b
NT2 117.19£5.55a 41.81£0.83a 71.76+3.25a 0.37+0.05b
NT3 104.36+5.96b 41.06+0.53ab 66.17+3.97b 0.44+0.15b
NT4 109.27+4.38b 40.73+0.83ab 66.67+3.01b 0.45+0.07b
HC 93.50+2.89¢ 37.22+0.40f 49.50+2.26e 2.03+0.30a
HT1 93.90+4.15¢ 38.41+0.93¢ 57.00+1.10d 1.95+0.14a
HT2 94.12+2.84c 39.53+0.62cd 58.83+3.13cd 1.99+0.13a
HT3 96.79+4.54c 39.9120.56hc 61.33+1.37c 1.8120.17a
HT4 93.46+3.99¢ 38.6120.74de 59.83+3.19¢ 2.04+0.26a
5 1) NC 101.84+6.19hc 45.10+0.86bc 53.1124.04bc 0.44x0.03b
NT1 109.79+8.27a 44.49+0.59¢ 57.22+5.74b 0.36+0.04b
NT2 106.73+4.01ab 45.87+1.11ab 67.78+5.44a 0.36:0.08b
NT3 109.51+7.95a 46.3722.17a 56.67+5.58b 0.44x0.09b
NT4 109.13+5.72ab 44.30+0.31¢ 55.75+1.41b 0.42+0.07b
HC 87.82+4.19 38.67+0.28¢g 42.56+3.44e 2.26+0.29a
HTI1 90.17+5.19de 40.87+0.61e 44.74+5.74de 2.33+0.17a
HT2 93.55+2.39de 41.07+0.67de 45.78+2.72de 2.24+0.87a
HT3 96.03+4.85¢cd 42.04+0.80d 47.78+4.04cde 1.98+0.35a
HT4 94.36+2.53de 39.75+0.68f 48.12+4.83cd 2.26+0.29a
R0 5 1 NC 100.46+7.18cd 46.15+0.39h 53.06+2.15b 0.51+0.08d
NT1 102.68+6.10c 46.39+0.39h 56.53+1.70ab 0.51+0.14d
NT2 105.89+5.81bc 47.18+0.27a 60.00+2.64a 0.43+0.09d
NT3 111.98+4.83ab 46.96+0.66a 54.44+3.40b 0.49+0.10d
NT4 118.51£10.37a 47.16+0.49a 54.93+2.25b 0.50+0.07d
HC 89.60+3.75¢ 42.03+0.42de 40.96+5.46¢ 2.87+0.26a
HTI 88.55+3.53¢ 42.700.34d 42.54+5.48de 2.71x0.22ab
HT2 90.02+1.59% 42.03£0.64de 43.48+2.72cde 2.72+0.33a
HT3 93.80+3.47de 43.54+0.78¢ 46.78+4.04cd 2.32+0.39hc
HT4 91.44+3.46¢ 41.65+0.74¢ 47.12+4.83¢ 2.35+0.18¢

NC NT1.NT2 NT3 NT4 .HC .HT1 HT2 HT3 HT4 W.3% 1, F—3EdEEARR/NG FRERIR 25 57 5.3 (P<0.05)

212 ZBATIR SRR Ya WK 45T
NIRRT P S, 5 NC AR BEAR H  HC 2B FRAR

SR HYIRER FHEE JCERY B ERRIK(P<
0.05) , S % B EH 5 (P<0.05)
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213 BEEAMNERZHBIRE TR S W = E AR
e W 4 s, 7RI AT, 5 HC AL BEAH
v, HT1 HT2 HT3 HT4 kb BEER £ 39S 1 25 & Ay
ERY B ERE (P<0.05) , fEIREH], 5 HC 4
FHAA G, HT1  HT2 \HT3  HT4 AbHER £ 39714 45 &
IR (P<0.05) , HT4 A HLIE £ 0 7= 36 R b i,
N 48, 12% ., TERX I AT, o M, BT A 08 P e R Ak #E
(HC HT1 ,HT2 HT3 HT4) () 8 0 5t 534 TG ik 3% 22
®5 BEMNEEWERSBEERESNNNERTES SR

SE(P>0.05), 7Ei5 5, HT3 HT4 A HE4F £ 39
EW R B E LT HC HT1 HT2 kLB (P<0.05),
5 HC 4bFAR FE, HT4 A0 FR IR £ 09 7= 26 R e, N
47.12%, %5 iR B EE B IR & 09 7= M e
SRR R 7 2250 P46 . 28 LT, ZE0E 2R
BRI 10 mg/ kg BETE #5548 £ 38 7= 2 1 g
HARBEN

Table 5 Results of two-factor analysis of variance for the effect of temperature and canthaxanthin on laying performance of Huaixiang chicken

Pa
IR RS
H¥ER i PR E R R
IR HTH e <0.050 <0.050 <0.050 <0.050
BEZE B 0.077 <0.050 <0.050 0.802
TRIEE = BEZ T <0.050 <0.050 <0.050 0.430
5 L <0.050 <0.050 <0.050 <0.050
Bk <0.050 <0.050 <0.050 0.825
TRLEE * B2 AT 0.676 <0.050 <0.050 0.475
1K) 1 TR <0.050 <0.050 <0.050 <0.050
B B <0.050 <0.050 <0.050 <0.050
TRLEE * B2 BT <0.050 <0.050 <0.050 0.068

22 WEAEAMNERMBEAISERERRSIBME
4 AR IKFE R RN

22,1 BEENFTERIRFEFICS B hFAARE
KRG Hr WK 6 R, TR AT, 5 NC 23!
AHEE ,NT1 NT2 NT3 ZbFR L AL U0 i X &
A ( P<0.05) ,NT1 _NT2 \NT3 NT4 &b 3 ifi i %
TR R BT TR B N (P<0. 05) , 7RI I |
HH] NC NT1 NT2 (NT3 NT4 Ab3 i 37 o — i il
ZE R B VR FE I O 25 7 (P>0.05) , TR
Jal, 5 NC AL BRAH EL, NT1 NT2 (NT3 NT4 &b ¥ i,
Tr R DI Y6 2% RN B A A Bl 3R Jo A R R 34 I 2 3
(P<0.05)

222 FHBATI G A E AR A RTFGH A W
6 FR, EIR I AT, 5 NC AL FEAH Eb, HC b2 ifi
RO i S AR AR BUR ME R R
FETFE(P<0.05) . e P, 5 NC ARFAH L, HC
ARER I AR IR 2R B i S AR A R A T
JEW TR (P<0.05) , 7RIS 5, 5 NC 43 AH
E, HC LB 2 BR i s & f 5 oARAE iliaR HE—

Fist 2 O R ) B 25 R R (P<0. 05)

223 BEEMNIEIRZRIRE TS W f ik A 7Y%
FKFEHea WK 6 Win, FEIRE AT, 5 HC &b
FRAHEL ,HT1 HT2 HT3 HT4 AbFH i35 2 op &2 5
B ERN(P<0.05) , HT3 HT4 4b B i 375 r i — it
Jor i Vi B I N (P<0.05) . 7RI IR FT I, HC,
HT1 HT2 HT3 HT4 AbF M 3 rh ALk iR | 2
BB TR EZ S (P>0.05), EiXK T, HC,
HT1 HT2 HT3 HT4 &b 3 i 3 42 B0 i R & i 5 5%
AR EE e 2 O VR Y T 2 25 (P>
0.05), 7EiRIRS5 ], HT3 AbBRIL S B A iR M
T R S R R M I 2 T HC ABFE(P<0.05)
ek 3 IR 6T PR S X0 37 A R 3 R 7K 52 M ) XL
Ry 220 Hras R % 7, 28, N £ 1934~ 36 J]
W& AR AR RN 8 mg/ kg BEZS #5 AT LUAE HEIE 20 o I
IR VR 2 X I AR TR I

23 HWEEMNERMERSERERERSBIPE
ZEMEI

231 BMEXMNEFRIFREPIRS BIPELEF O
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W R 8 firs TR T, NT3 AR £ 38 K o
GREL K IR yE A i 25 = T NC NT1 NT2 \NT4 4k
J(P<0.05),NC NT1 NT2 NT3 NT4 ZbFRIR £ 38
GRS NECOIACR N IR B T W R
(P>0.05), 7Eilge P, 5 NC AL BEAH [, NT1,
NT4 ZbFHPR S 38 A 5P e A5 2 35 (P<0. 05)
FEIRE Y NC NT1 NT2 \NT3 NT4 435 £ 35 5

B FRONECE NI N R R
IR E 2R (P>0.05) , 7ERE 5, NT2 ZbFE IR
SR /N v O Y AR i A, W E R T ONC AR (P<
0.05) ,NT3 ZbFA 2 XK 11 5P I 45 6 de ey, I 35 15
T NC b#H(P<0.05) , 7Ei50 /515, NC NT1 NT2,
NT3 NT4 Zb R £ 38 00 L SE 0N i 4t /A
B EL T B E 22 57 (P>0.05)

®6 BEMMBERIINSIGIMEEBEHREKENZN

Table 6 Effects of temperature and canthaxanthin on serum reproductive hormone levels of Huaixiang chicken

SR bz PRI R FRA R TR MR R Z A T VA
(mIU/ml) (ng/ml) (pg/ml) (ng/ml)
ERoai | NC 28.88+1.57b 178.01+8.44b 418.73+63.63a 28.52+5.65a
NTI 33.7424.07a 220.27%8.77a 422.46+42.33a 28.52+3.47a
NT2 34.13+3.00a 232.49£6.50a 473.79£65.66a 28.52+2.36a
NT3 33.29+3.92a 221.71£21.24a 427.80£25.67a 27.20+1.04a
NT4 28.57+3.09b 216.62+18.90a 415.51£57.93a 26.38+2.83a
HC 18.18+1.24d 137.62+7.43¢ 266.13+23.97d 26.02+2.39a
HT1 22.75+2.44¢ 149.32+13.72¢ 303.52+12.13cd 25.99+2.57a
HT2 23.85+2.40c 150.88+10.53¢ 316.28+21.81bcd 26.88+4.96a
HT3 24.28+2.07¢ 152.18+10.81¢ 342.38+16.98bc 28.34+2.92a
HT4 23.30+2.19¢ 148.10+12.32¢ 355.45+24.40b 26.81+2.87a
1K 5 v 4 NC 22.61+3.17b 177.57+7.95b 402.61+43.16a 30.26+2.61ab
NT1 31.16+5.56a 221.62+14.03a 453.04£62.73a 32.27+4.03a
NT2 32.81+6.17a 224.15%12.29a 468.67£65.51a 31.48+5.58abc
NT3 31.83+2.49a 207.57+11.65a 441.31£73.47a 31.18+5.38a
NT4 29.34%6.05a 206.57+20.90a 436.48+26.74a 30.76+4.49ab
HC 15.39£2.97¢ 134.67+18.93¢ 430.98+33.92a 24.76+2.01¢
HT1 15.74+2.65¢ 146.70+10.55¢ 419.03£37.57a 26.67+1.67bc
HT2 17.35+2.26¢ 142.84+15.90c 428.04+45.37a 27.29+3.82abc
HT3 17.91£2.16¢ 154.22+6.61¢ 429.02£22.09a 29.03+2.00abc
HT4 15.91+2.19¢ 144.06+15.25¢ 437.64x18.61a 30.98+2.64abc
A d g ] NC 20.33+2.96¢ 178.64+7.41h 360.23+34.46ab 28.41+1.99hc
NT1 25.26+1.75b 223.43+15.72a 373.91£36.07a 32.93+3.70a
NT2 26.14+1.82ab 226.58+10.53a 366.81+33.29a 33.17+3.75a
NT3 28.41+0.79a 212.39+11.00a 365.82+60.04ab 29.89+1.68ab
NT4 29.20+2.89a 207.81£12.60a 361.85+17.02ab 27.99+2.38b
HC 14.32+3.04d 128.13%12.04d 283.19+16.31d 22.80+2.88d
HT1 16.74£2.57cd 138.39+14.69¢d 298.35+23.45¢d 24.25+2.90cd
HT2 16.48+2.58cd 137.20+15.81cd 308.16+21.98bcd 23.70+2.66¢d
HT3 17.73+2.82¢cd 158.59+21.55¢ 338.19+33.84abc 27.67+2.58bc
HT4 16.91£1.90cd 137.08+15.60cd 328.76+33.62abc 25.24+2.03cd

NC NT1.NT2 NT3 NT4 .HC .HT1 HT2 HT3 HT4 W.3% 1, F—3EdEERR/NG FR-ERR 25 57 8.3 (P<0.05)
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Table 7 Results of two-factor analysis of variance for the effect of temperature and canthaxanthin on serum reproductive hormone levels of

Huaixiang chicken

Pa
IR S
[RATHIES B R R e — 22
IR L <0.050 <0.050 <0.050 0.233
BETE <0.050 <0.050 0.089 0.972
L+ PR BT 0.078 <0.050 0.074 0.617
A daa U] L <0.050 <0.050 0.294 <0.050
L <0.050 <0.050 0.089 0.371
T EE + BETE T <0.050 <0.050 0.703 0.470
A d g ] R <0.050 <0.050 <0.050 <0.050
L <0.050 <0.050 0.289 <0.050
LR * BEZS <0.050 0.062 0.445 <0.050

232 ZHEANWSGEIFELFTHHm WERIH 5 NCLAHAMLIL, HC A S XS KB O E R /)
7R TEREG AT, 5 NC ALBEAH 1, HC AR FEPE £ 38 5 P B Y B 24 S AR (P<0. 05) o TEIRIRE I, 5
B SSHNECE NESGE KEEIEEGE . NC AREA EL, HC AR FRR £ 0 /N B v | R
/N BRI A ) R BRI (P<0. 05) eI DR | R O I AR 4 e 2 REAR (P<0. 05)

®8 BEEMBERININSBIEAR TN

Table 8 Effects of temperature and canthaxanthin on follicle development of Huaixiang chicken

S b b S SFGLINEL R /N B I AR RBH £ NS LN PN ERUE
(g) (/) (7¥) (/1) (7 3) ()
IRV NC 3.26+0.65ab 6.33+0.52a 12.83+1.33ab 2.75+0.50b 39.67+2.25a 33.67+8.24cdef
NT1 3.37+0.51ab 5.83+0.41ab 13.67+3.88ab 2.75+0.50b 40.33+2.58a 38.33+7.23bc
NT2 3.51+0.53a 6.17+0.75ab 13.83+3.76a 2.50+0.58bc 41.00£4.47a 37.33+4.41cd
NT3 3.41+0.75ab 5.83x1.17ab 13.50+3.39a 3.75+0.50a 40.00+3.03a 54.00+10.66a
NT4 3.35+0.40ab 6.17+1.47ab 13.33+2.50a 2.75+0.50b 39.33+3.39a 47.67+5.68b
HC 2.19+0.18d 3.83+0.41c¢ 3.67+1.37d 1.00+0.00d 26.00+2.83¢ 23.00+3.90f
HT1 2.42£0.15¢d 4.33+0.82bc 4.67+£1.03d 1.00+0.00d 28.33+3.72b 26.33+2.25ef
HT2 2.16+0.12d 4.83+1.33abc 5.83+1.17d 1.00+0.00d 25.33+3.01c 32.00+3.35cde
HT3 2.19+0.15d 4.83+0.75abe 7.00+1.26¢d 2.00+0.00c 21.33+1.75cd  30.33+9.11def
HT4 2.87+0.33bc 4.83x1.17abe  10.00+0.63bc 1.00+0.00d 19.33+1.37d 25.33+4.27ef
g A NC 3.36+0.19ab 5.67+0.82ab 14.83+3.49ab 2.50£0.58ab 30.33+7.06a 30.33+2.25bc
NT1 3.55+1.25a 6.33+1.51a 17.17+1.60a 2.50+0.58ab 33.00+2.83a 35.67+7.79a
NT2 3.40+0.38ab 6.50+1.05a 17.33+0.82a 2.75+0.50a 33.33+2.42a 35.50+3.56ab
NT3 3.40+0.72abc 6.17+0.98ab 16.33+2.66ab 2.50+0.58ab 32.67+2.34a 34.67+2.25ab
NT4 3.37+0.66ab 6.00+0.89ab 13.83+3.06ab 2.00£0.00be 32.33+2.25a 40.00+5.44a
HC 2.82+0.23bc 4.83+0.41ab 11.67+0.82b 1.00+0.00d 16.00+1.4lcd  21.67+4.03cd
HT1 2.44+0.18¢ 4.50+1.05b 12.67+2.58b 1.00+0.00d 18.83+2.40¢ 20.33+3.44d

HT2 2.90£0.09bc 4.50+0.55b 14.33+3.50ab 1.00+0.00d 26.50+6.06b 25.83+4.88cd
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S b i E YN IR INEE B PN R(UE ANEL RS NS FE
(8) (/1) (A7) (73 (/M) (A3
HT3 3.05+0.39abc 5.17+1.17ab 14.67+2.73ab 1.75+0.50¢ 12.50+2.95d 27.00+7.38cd
HT4 3.22+0.32abc 5.00£1.26ab 12.33+£2.42h 1.75+0.50¢ 16.50+5.21cd 26.00+4.73cd
R 1] NC 3.20£0.32abed  5.00+0.63a 12.33£1.51bed  2.50+0.58a 26.00+4.56ab  41.67+5.28bc
NT1 3.42+0.59ab 5.67+1.37a 13.67+2.34ab 1.75+£0.50bc 27.33+3.08a 44.00+7.85bc
NT2 3.53+0.59a 6.17+0.98a 15.00+2.53a 2.25+0.50ab 27.67+4.32a 43.67+6.35b
NT3 3.44+0.55ab 5.50+1.05a 13.50+2.26abc ~ 1.75+0.50bc  27.33+2.42a  54.00+6.45a
NT4 3.32+0.6labc  5.50+1.38a 13.33+1.86abed  1.00£0.00d 26.67+3.14a  42.67+3.27hc
HC 2.60+0.47d 4.67+0.52a 9.33+2.80e 1.75£0.50cd  23.3322.94a  33.00+4.82d
HTI 2.88+0.33cd 4.67£0.52a 10.33+2.16cde  1.00+0.00d 19.17£3.71b  34.673.27cd
HT2 2.99£0.28bed  5.33x1.21a 10.33£1.03de 1.00+0.00d 23.33£5.32a  32.674.84d
HT3 2.62+0.39d 5.33+1.03a 10.67+1.21cde  1.75+0.58bc  23.50+2.81ab  36.67+6.22cd
HT4 2.89£0.09bed  5.33+0.82a 12.00£2.00cde  2.50+0.58a 24.00£3.35ab  33.50+5.99d

NCNT1.NT2 NT3 NT4 .HC .HT1 HT2 HT3 HT4 W.3% 1, F—3EdREARR/NG SRR IR 25 57 53 (P<0.05)

233 BEENBHRGRIRFETIRI BIPELEE
8% em MR 8 Fin , TR IR AT, HT3 AbFEIE £ 38
JCHEGP R B35 T HC 23 (P<0.05) ,HT1 4b
FR/INE R 50 3 = T HC AR #E(P<0.05) , HT3
AR B S R R O I A 2 R T HC AR B (P<
0.05) ,HC .HT1 HT2 HT3 HT4 kb HE I £ X% 4% G
WA RAINEEE LR E 25 (P>0.05) , 7F
I HT3 HT4 b PR £ 08 K8 B it 45 i o 3%
% T HC HT1 HT2 4bFE(P<0.05) , HT2 AbFiF &
X/ BR A R B 35 5 T HC  HT1 HT3 \HT4 4b 3

®9 REMHEHAMESBIMARLEXMPNERTESNER

(P<0.05) ,HC HT1 HT2 'HT3 HT4 4b3IE £ X9 0
B AFHOIE R NN K
T2 (P>0.05) , fERE/5 ], HT4 PR £
XS R B PR R B & T HC HT1 HT2 HT3 4b B
(P<0.05) ,HC HT1 HT2 HT3 HT4 kb3 E £ X9 0
B AFROIEE R AR T E 2 (P>
0.05) , I EEFNEEEE HXA £ X P & T 52 M 114 XL
HEGZMIERIE 9, L8 LIrid, 7e i b i
N8 ~10 mg/ kg B Z B X 1F 24 = i PR 458 48 £ 0 B
WAEHABURIEH.

Table 9 Results of two-factor analysis of variance for the effect of temperature and canthaxanthin on follicle development of Huaixiang chick-

en
PAH
S ing ] S
PR B TR INEE IR REIIEEL ANSLIHE S pNEL]HEAS
I HT L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Bz i 0.092 0.930 <0.050 <0.050 <0.050 <0.050
TR * BETS B 0.074 0.627 0.250 0.943 <0.050 <0.050
e P L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
BEZE B 0.941 0.970 0.172 0.388 <0.050 0.159
TR« BEZ 0.191 0.710 0.876 <0.050 <0.050 <0.050
IR0 S5 1 L <0.050 0.136 <0.050 <0.050 <0.050 <0.050
BREZE B 0.630 0.692 0.086 0.227 0.308 <0.050
T« BEZ 0.929 0.522 0.461 <0.050 0.212 <0.050
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Fig.1 Effect of canthaxanthin on the membrane structure of small yellow follicle and large yellow follicle of Huaixiang chicken at normal

temperature and cyclic high temperature during the early stage of the experiment( x400)
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Fig.2 Effect of canthaxanthin on the membrane structure of small yellow follicle and large yellow follicle of Huaixiang chicken at normal

temperature and cyclic high temperature during the middle stage of the experiment( x400)
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Fig.3 Effect of canthaxanthin on the membrane structure of small yellow follicle and large yellow follicle of Huaixiang chicken at normal

temperature and cyclic high temperature during the late stage of the experiment( x400)
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Fig.4 Effect of canthaxanthin on the structure of granulosa cells in small yellow follicle of Huaixiang chicken at normal temperature and

cyclic high temperature during the early stage of the experiment ( x5 000)
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Fig.5 Effect of canthaxanthin on the structure of granulosa cells in small yellow follicle of Huaixiang chicken at normal temperature and

cyclic high temperature during the middle stage of the experiment( x5 000)
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Fig.6 Effect of canthaxanthin on the structure of granulosa cells in small yellow follicle of Huaixiang chicken at normal temperature and

cyclic high temperature during the late stage of the experiment( x5 000)
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