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Effect of Heat Stress on Body Temperature
of High and Low Heat Tolerant Layers

Jiang Ni  Wu Zhonghong Wang Xinmou An Yongyi Liu Chunyan
(College of Animal Science and Technology., CAU)

Abstract The relationships of heat tolerance with body temperature (BT),change of body
temperature (ABT) and lethal body temperature (LBT) were studied with 31 Hisex layers
(20 weeks) in environmental controlled chamber. It was showed that heat stress survival
time (HSST) is significant related negatively to layers’ BT and ABT at acute heat stress (at
38C,r=—0.49 and — 0. 47 respectively; at 40 C,r= —0. 76 and — 0. 77 respectively),
while at general high temperature (32 C and 35C ) ,the relationships of HSST with BT ,ABT
and LBT are unsignificant (P>>0. 05). Higher heat-tolerant layers’ BT and ABT are lower
than those of the lower heat-tolerant layers’ in high temperature (32,35,38,40 C), but the
results show significant difference only appeared under acute high temperature (at 38 C ,the
two group’s BT is 44. 31,44. 04 C respectively, ABT is 2. 61,3.39C ;at 40 C, BT is 43. 36,
44.85 C,ABT is 2. 64,4. 32 C). The value of BT and ABT is always lower for heat-tolerant
layers. However,only at the point above 38 C, the difference reach a statistical significant
level (P<C0.05, and when 40'C P<C0.01).
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1 BEEFE

1.1 ##

F 31 R 20 JA % 2R E Hisex BT EN, NZHIEELER, 2N EFRGH, T HAFES
B, PERMREBTHREATSES 1A, ATHMBAE, KN RE B E.ER K.
By REE, BEARRE<TIC, MM EBERDESRE 7Y . MEHEMET AEES
MBRE(FEREXR%FHYUNBE ¥ ERTIREMZTSSEANBREHE L . 6F
+0. 005 C , i F JU %9 {& i .
1.2 Ak

BARIGERBA FBLEEMEZA XM ARTELE, RGE 25C RH65% &4 F
BN 2 ARG LHATT 4 RFHBAL T (32,35,38,40C), BIRFHEIME 6:00 FF4,2 5 h
25 CHEVIHREE RFF 2.5 h,7E 13:00 FFHAWAS4KR .5 min RIS, ZEBHEEZ 25C;
BE—RIMERZE AOCHWERSE  AHRE, BEE RSN, oo H 48 B X HSST (3t
E 4OCHIIF I I) , F7E i B 08 (B 2 R BB 3 37 ) i 00 8 3 400 X6 44 VL1 S A B BB 1A 1R
(LBT); @R AR AL B H) 2 B Fg 3 d ME MR E B R E BB AR £ 25°C . $hab 38 8 RH {57
Fr(70£7) % (B AT BRI B A X8 BE A+ 2 (8517) % A VR A I 42 72 X9 38 F Jig L4k
BEREHEHEEL BERN 2 cm 24,4 2 BENKE G B ERRE, I Ay At B
EAMRFHERENERHEE.

2 g#R

2.1 RRBWHRAHFERSE

HXGTE 40 CF 2 EEATE 90 R & 2N 59 #4567 B 72 15 B /] (HSST ,min) (% 1), # HSST 1
K&,17 & 6 5% 10 A8 # HSST 4 336. 30 min, 26 J 14 5% 10 A9 HSST £
24 140. 80 min, PIH 2 F K B E (P<<0. 0D, i & B HHAHD) , EH HAMMHA (NHT) , &
A0 R el (MHT),

2.2 GEHSST 5 BT f1 ABT Y% &

MR ¥R ,32,35,38,40C T, X1 BT #1 ABT 5 HSST W EAAHX,7E 38 C FH %
ABr 5K —0.49 F1—0.47,7E 40CT 435K —0. 76 M1 —0. 77, ¥ 3Kk B B A E, WfE—
FBCRA Y 3 (32,35 CHO T MR REIE /N, 1AM HSST 5 LBT Z AIMH XU ABHE (F 2), 5t
AEHEGEERN BB RRAHST 5HETH BT — BB 2AHL. H58ATF
B BT 2IEMXY, XE5RABRERAR, TS BLEFENARE X,
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K1 BRAEFTBHHFEHE
m H R EEE (EAT) s tusst/min CF47) tys/min
i 4 4H (HT) 17 6 1 27 2 11 24 20 23 30
377 355 351 348 344 339 330 320 307 292 336.3+24.8""
i B (MHT)Y 15 13 25 16 9 4 8 21 22 28
270 265 253 246 237 230 224 218 215 205  236.3+21.8"

At # e (NHT) 26 14 19 29 12 18 3 5 10 31
182 177 174 159 147 130 128 114 105 92 140.8431.9

* fll+ * SrRRAE NHT AH L 208257 BE (P<0. 05) ik 8% (P<0.01), FHE.

# 2 M HSST 5 BT,ABT,LBT #2 BW W48 % & %©®

RERE /C
% H
25 32 35 38 40
BT 0. 08(31) —0.1731) —0. 08(31) —0.4931)" " —0.76(22)" "
ABT —0.233D) —0.11(3D) —0.4731)" " —0.77222)**
LBT 0.04(15)
BW 0.19(31)

OESFHFRAEIR. * « RARHAXRRBHREEFAEP<0.0D),

2.3 BEXIE BT X ABT %00

FESMSE IR T &, X1 BT 1 ABT ¥ B EFF , — B 3 (32,35°C) 5 8 R 34 (38,
40CHOMEL, BT EFHIRAEE R /N 32 F+ & 35CHIM 38 FE 40CH, ABT 4> 5iK 1. 16 CHI
2.73°CO;EEAMN B T (38 5 40 CHLL) , M5 BT Hil ABT A8k 8/ (5 3).,

* 3 BEXNME BT fo ABT th %

BEHE /C
% B
25 32 35 38 40
BT 41.2340. 24(31)A  41.9840.40(31)B  42.40+0.39(31)C  43.9740.88(31)D  44.0940.78(22)D
ABT 0.75£0.38(31)Aa  1.1640.48(31)Ab  2.7340.96(31)B 2.8840.83(22)B

E:A—THFERRANEFBRREFRE A RAHEHNERBE (P<0. 09T BF (P<C0. 01): # S M
FTHEZR.

2.4 BEREMNWAMDBIATHE®RNHT)E BT & ABT H&IH

TEFEHRMN BT NHT A BT 8 HT W&, 7 38 C T4 5804 44. 29 F1 43.56'C ,7E 40C
T4rAA 45.10 F1 43. 61 C, ¥k B E/KF A, A K ABT th xRN ME., £
B — AN B (32 # 35C),NHT M HT 2% BT X ABT M ZFHWAEE, HERET
PG BT R % #E ( 9128 41. 19 f 41.24°C), 7 40CF H B FEH AT A9 LBT BAH Nt
RAHIE (434 46.03 F1 46. 23 CH (& 4,K 1),
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%4 BHEANHT #n HT 444 BT & ABT W & v

RERE /C
% H
25 32 35 38 40
BT HT 41.2440.16(10)  41.9440.38(10)  42.3940.31€10)  43.5640.63(10) " 43.6140.27(10)" "
NHT 41.19+0.36(10)  42.111£0.48(10)  42.53£0.47(10)  44.29£0.93(10)  45.10%0.82(10)
4ABT HT 0.7410. 34(10) 1.1540. 28(10) 2.3240.59100"  2.3540.31(9) " *
NHT 0.92£0.47(10) 1.3410.62(10) 3.10£1.1310) 4.03+0.73(6)
LBT HT 46.2340. 23(9)
NHT 46.0310.09(4)

o« fl*« « SRR ZEFIEFAMERBE(P<0.05) R IBEP<0.01), HETHENET M.
3 itig

3.1 BRWHRANE BT, ABT X LBT B X &

EBERTYE BT 83FHA B ,Richards
2 (1976) W ,12~22 A E K Babcock 390
FMBAERFERENERBRAZE 410CH, K
(KB M 40. 9CTHE 43. 7CH, X 54K 86
AR . SAER R T AR KRR R
B R L FR R TR R B O RS TR AN 1R R AR
ERMENBAFTEWA N MNIE
U0, HAh R E A A AT O s
ERRE(EATE)M, BEFR T 25 32 35 38 40
R 128 A R BE R B AR O LR FRBE ¢/ C
1A BT 17 09 27 A BB, K B A 7 L b 5
JE A 006G 7 I B8 R R AR H1 BEESTHAA XA
(] Fy it 4% 77 Ll 8 5 T 2 45 BIRE A1 8 7 ] Fof X0 B ) A0 0 PR 4 ok L ARGE . AR S R K
9,38 } 40 C TS/ BT Ml ABT 5 HSST AYHH & 3354 8 2 /K, B 6, T 38R0 7 it 4 58 19
ZRTIR IR R I N B H B BN BR TIXW IR AR A TP 3 AT 3 J) 9 77 474 L (H 2=
W TE 32 F1 35 C T, P ItE 455 HSST WAHK RASFIH £ 1 418 59 2 B K FE X A3, i
B ENIABE7E — M BN B 2514 F AR TR # h W@ F8 4% .

Eberhart (1993a) ik, LBT ] LA{E 2 PF & R [ & RS i 34 11 2 S a9 454510, (B A iR &
B3, LBT AHE T 8] & Fh A~ 44 1] 49 Tf $45 E5E
32 BRRERTHE&EEAXNME

HREEREWISEENE AREEMEEARAKBE AR, ONERESETE
BRI LEFRIE AR AL, 2 — MR BT ABT AR ShE /N, A 25 CArHIFH & 32 A 35 C e, HAH 4B
H0.75CH1.16 C, H NHT M HT 385 BT fl ABT 45455 . A EHMN B T, ABT ({E %
KoM 25 C A BIFHE 38 # 40 CHE, 453k 2. 73 1 2. 88 C,NHT Ml HT #4# BT fl ABT £ 57
B 5 3 B L XS T — A A B 07 3 AL AR A B A S A A A A i AR R Y T B AR —
B, 7ER RGP BB LT L T A AN R B9 3838 i el AR B B S BT Ml ABT £ 51
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