O 00 N O U B W N BB

W N N N N N N N N NN P PR R RBP R B Rp p p p
© W 0 N O U1 B W N P O VW ® N o U M W N L O

S D AL AT AR G T T R R R
gk m L By Jp 2 gRERA Y Wl SEHEL § R B =D X OF12 oF
E’Elﬁ
(LA ERM R B s B = AT, shWE 77 X E S st =, dbat 100193; 2.
AL TRE R 2R 2ERE, HEHE 056021; 3.4 bAM K2=ahkl £ 52FE, Ma/R7E 150030)

OB AR T AR EPE AL (26 F131 C) XS ARG DI RE IR . i
IOUEEY 40 HESHEMEZ RSN (AA) AAFRS 24 W, BN N TSI, BEHLIY R 3 M4k
H, KR8 W, &N 2d, HHE 21 C, XSRS 60%. 42 HERI, 5 4 )
N 2L(%HER). 26 R 31 C, AHXHERE 60%. WRFEFEHAE 1 h Woeal. fRFEEEZME2 h (&
VERAEHED JEREIRIEAES, JEE 2h ek, S5REN: SxRUGHEAML, 1 26 Catk
PACBLE, WAFASMARIREE . R R 2 T (P<0.01), PRIRARZE. IS Hebr G 35
AL (P>0.05), MEANEST (Na*) WK EEA FEKHE S (0.05<P<0.10), =MiH R 5. (T3)
WERERK (P<0.05). 2) 31 CAaMMIE, WAFSUIZIRE. R PR AR
e m (P<0.01); MK pH B A& (P<0.01), &Gk (PCO2). BRI &
T (COs%) MR ZE T (P<0.01), A7/ (PO AJHE#a% (0.05<P<0.10); LK
HET (KD WRERZE S (P<0.01), NaVkEA FREH (0.05<P<0.10); MK Ts i
JEEE N (P<0.05), BEJEd (CORT) WEH LIHEH (0.05<P<0.10). 45k, 521 C
ML, SR mAAEE (26 F131 'C) /N [FIFLEE RN PIAT XS AR SO 5 Th g

B SVERAIAEE: AFAS; RIS

T 55 SCHRBR RS SCET

e AR B A AN AL P SRR A6 T Ml PN A AR A A 1D 0 AL o £ SR I — AN R 2R
I, KERIAT — ROV YERF RS T, Hh i AT A DR R . R
FE o WRIRATAS . ROV K ERACU AN A 3 UA 55— 2R 91 5 A Pl 1A DG ) A B AR A S 7 1260,
T Pk A A 2 A A 0 3 R 0 A i 4 B PR A RS AT SRR R, RE— 2D WF 5 9 v T A )
PRI R S AN, SEgeit H AT A AMER I T 3 EAE A 32 °C R VAR A
REAET, X T MAAET (26~31 C) KB FLIFBCA SR AWM EAN, HF b, TR
AR AERAG PR 355 N B RS s T, A IARAE SEBRZE P 2 A7 4, R & A il
I % WA Bz — 70,
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ARURARLEALE (i IR BE I 70 A R I, FFE i ab e (26 #1131 °C, 29742 HldHFEE 14 A
Xt A i AR R & 2B B 2R 11 (avUCP) mRNA Rk A K EREL, G 88 B 1K A -
INIHTEASGERE S /NI G2 T R LA B AN R AR AT A ek ] ok P ROTR= AR 1 AN [ A% RE PR 500 o
FH LT O, RF2 i AR 5% CL 8 5% RAT RS 1) 22 AR B AR AL Dh R =28 T AN IR FE IR 5 o ERIF 5
31 “C Rk HIEOT AT IS PR R R AR B AR AL R s P WL, TXET 26 °C AH
KB I i A WARTE <

PRIk, AR50 A RIS 5, A FEA [ S M m FAFR SR (26 F1 31 °C) X AT AR
B AR KA S IR AR, BRI R AR T DI RERI A, O AT RS BT IE
PR SR AL A
1 MRS 7
1.1 Rah 5kt

BHUE - HEH A TR B AR 40 B HEE RN (AA) IAFRY 24
W, Rk (2548485) g, BEMLIYHL 3 ALEE, FRALFE 8 K. 435l N 3 AN N LAMELIRAR,
ENHI2d, 21 C, MR 60%. 42 HESHS, KL 2 AN e 15 43 i A R 3
26 f131 C, 5 LAMLREF 21 CAAE, (Ext bR, DL EARXHR YA 60%. TR H 4
TE 1 h PSEBL, (RFFACFRSAAE 2 h 5 REEIRIOHE i
1.2 FRE

IR rp AR B b 50 & O R T T sl IR o B X RSB = B
N TAMESERGAR N BT, W W HBhish] ORFEH C. %), LK. 24 h Jai. 356
PSR F P97, TR I8 BON AR SR R I 5 2 P 3R 8 R Y, 47 8 B xS 1) 77 R 0.64
m*. IRIREN P TR SR NRC (1994) o] (% 1. IR, AT HHERE 50K,

F1 SERERALR S E FOCOT (AR

Table 1 Composition and nutrient levels of the basal diet (as-fed basis) %
WiH Items % Content
JEAL Ingredients

K Corn 56.51

T Soybean meal 35.52

T Soybean oil 450

##h NaCl 0.30

Fif Limestone 1.00
BEIREFS CaHPO4 1.78
DL-EZ R DL-Met 0.11

TvRAEL PremixV 0.28

41t Total 100.00
3K Nutrient levels?

RBEE ME/(MI/Kg) 12.73

HEAR CP 20.07
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£5 Ca 0.90

Bk AP 0.40
R Lys 1.00
EHE Met 0.42
EERR+L AR Met+Cys 0.78

DR AR T so AR $2 it Premix provided the following per kg of the diet: VA 10 000 1U,VDs 3 400
IU,VE 16 1U,VK3 2.0 mg,VB1 2.0 mg,VB2 6.4 mg,VBs 2.0 mg,VB12 0.012 mg,7Z B2%5 calcium pantothenate 10
mg, #H % nicotinic acid 26 mg,H# folic acid 1 mg,Z4=#1 % biotin 0.1 mg, fE# choline 500 mg,Zn
(ZnS04 7H20) 40 mg,Fe (FeSO47H20) 80 mg,Cu (CuSO4 5H20) 8 mg,Mn (MnSQO4 H20) 80 mg,l (KI) 0.35
mg,Se (Na2Se0z) 0.15 mg.

2 {15144 Calculated values.

13 WMEdEhs S 7k

PAURHRARINIE 3 G CGRFEF:: 1 h, (REFACILZAE 20D SR, 7 4 HIHTREE: it
ML (2 N0, WA (3 N, BRIEEEH (3 N, MBHRIEIRA (2 ). Ak
L TARIAE 2 h WK JRER AR SR AT LM, SUEALEE S 55 1 AN/ 3 ST i
BRI R SRR BE R, 36 2 AN /NI P EAT (A T B R L PR
131 AFRfEbR

PR LR Rk Ay im fE T IM6200 & (479 0.01 °C, F§JE40.05 C), MI&E
Jitk: BHIBAE AN WA B 5 om b, BB G 30 s RIEHEAE IR,
P A XS ZEE BT 7E 1 min W 5ER. 357t 24 JXS, 7£ 30 min Il 5E.

WP R Canon EOS 550D f MR AATR, Ja WA THH Hdlg k. AR 10 min
REE LK, BRI AR ARG 1 min FFFRKE, HEREE 6 U0 6 RN — AN, &
WP 6 XU IREU T 248 . Herh A4k 2 h 8 RSy 1 MATRIE . 3 A7)
797 34, IFLE 1h WSER.

7 I FE O SR BERN 3A7 A5 FH AR AT A A% A InfReC H2640C S5 0.03 C L REE+1% ).
HAKTE AR AN BGOSR T /N G T e AT T ELR 8%, R 8RR e
J90.5m, BERE 3 min #14% 1K, HESHOEE 1 h, RS 20 FRLCAMNE R B AT
TC SR AR e X S AN T A A DX A, VBB DX ) - 24 BRI E S B[R] — SRR 20 AN Hd )
FEHE NG THE . Hrp RSB 8 AXSVEDY 1 AMAERIEHA. 3 A Hl 7T 3 MALE,
FFAE Lh W5ERk. ZLAMAE LI 1.
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a) e R
R UE LT

K1 s LA AR ASORT PR A8 J 51 350 B JER Tk B2 R A
Fig.1 Collection of facial average skin temperature of broiler chicken by infrared thermal
imager

132 IS 48hR

XS RAF RS BEAT OO BRI, SRS 2 F I 3R BT RE R, B 1 3R e o U Sl ik o
T B MRS, B A a3 B RS R UM A IR IE A EC8+ Y. BENAL
Hirh 8 XS AT KA .
1.33 MR AR BT S E A AR

X RIAT RS HEA T 3 ORI, 3 000 r/min 250 10 min X _RiER, - 80 CHKIRAE, Rl
MEMNE T (NaD. HIET (KD, SE1 (Ca?), AET (CH BGH&EM 5 g kA
YRR TR, Nat WL R A EL iy, BT AR 7 e R B sl 2B i, Koy
Ca?". CIKRBEME R I b%, AR 5 Power Wave XS2 B . ML =Bt H it
& M ( 3,53 -triiodothyronine, T3 ) « H AR IR & X B U Mt F g & & &,
3,5,3’,5°-tetraiodothyronine, T4). JZJ5M (cortisol, CORT) il &l [ e 5t A4 TR 78
JIt, RAIBEER e 2 I E  (ELISA) %, B ARRAFI i WI451E4T, I AR 3 Power
Wave XS2 hrA¥ «
14 it

KH SAS 9.1 Gitft, X &AM AT R ZRIT 250 #T (one-way ANOVA), K
Duncan [Ki%Z E AL WRIGEHEH “FRMEHRMERE" FR, P<0.05 NZEREZE, P<0.01
NZEFIIRZ
2 & R
2.1 TR AL B AT XS A PR AR R 2

HI3% 2 AT, SRR AL BE 2 h % AT IS AL IR BE o WP IR R R R, P2 150 A0 S 25 5
M (P<0.01). Hrft, 31 CALPERF ARG AL L « WIS AN BRI W 2 v 1 21, 26 °C



104 AbPE (P<0.01); 26 CACPEPISARZIRE NIRRT 21 Cab# (P<0.0D),
105 26 CAbFRI 21 CREPERAFXGIERIIFR TR ZE MR (P>0.05).
106 2 SRR FAFREER AT A B AR 5
107 Table 2 Effects of acute moderate ambient temperatures on physiological indices of broiler
108 chickens
0 H 16F% Temperature/'C P{E
Items 21 26 31 P-value
1RAZ R Core body temperature/'C 40.8740.17¢  41.2740.238 42.0940.20A  <0.0001
;ﬁ?f)ﬁz Respiratory frequency/(ik 29.7844.36%° 32.21413.328° 116.45+16.78"%  <0.000 1
Bz R Skin temperature/'C
fi: ¥k Face 40.6740.43°  41.7740.458  42.8740.38"  <0.000 1
/M Leg 40.1640.37¢  41.5240.42°  42.7840.43°  <0.000 1
109 [FATEAE B AR NG FREOR Z R B (P<0.05), AFKEFRERRZERIRE#
110  (P<0.0D), MFBETHRFRERAEE (P>0.05). TEF.
111 In the same row, values with different small letter superscripts mean significant difference
112 (P<0.05), and with different capital letter superscripts mean significant difference (P<0.01), while
113 with the same or no letter superscripts mean no significant difference (P>0.05). The same as
114 below.
115 2.2 SO A FNS P RS L SHR FR AR BE
116 H# 3 Al A1, B ImFAALER 2 h X ARSI pH — bR 7 & (PCO2) . BRIRAR 551
117 B1 (CO>) WEAWEEZM (P<0.01), X%#E/5H (PO LREFEFm (P>0.05). Hr
118 31 CAFEPAFEILR pH R EEE T 21 CAHE (P<0.01), T mT 26 CALF (P<0.05);
119 31 CREAMFISIMIE PCOs COZMREIMEECT 21, 26 CALR (P<0.01). 26 CALHY
120 21 CAEEWA M SAHRIEIREI L RENEZER (P>0.05),
121 # 3 TR FAIAENS AT IR bR B R
122 Table 3 Effects of acute moderate ambient temperatures on blood gas indices of broiler
123 chickens
iH Items IR E Temperature/C P {4
21 26 31 P-value
pH 7.450.065° 7.4820.04A8P 7.5640.0442 0.003 9
#7r & PO2/kPa 7.9341.54 8.6741.27 9.9342.01 0.077 2
;j“fiﬁg 5.0840.724 5.6140.574 3.330.538 0.000 8
BIRHAT 28.3343.57A2 29.25+41.8472 22.3043.238° 0.0016

COz%/(mmol/L)




124 2.3 SRR AL EERT PIATRG K B A R bR i R

125 B 4 151, S ARAEEE 2 h ARSI KA EEG R & 2 (P<0.01), XA
126 I9IMHK Na*. Ca?*. CHERETLEZEFM (P>0.05). Hr 26 Al 31 ‘CAbHE IS IMA Natik
127 JEAKT 21 CRBEA#a% (0.05<P<0.10), 31 CAMHE TS Mk KHR B R & & T 21 fi
128 26 CA4b¥ (P<0.01).

129 F 4 ZVERIAIAEE RAT S IR K ER AU b (1) 52 0

130 Table 4 Effects of acute moderate ambient temperatures on blood indices related in water

131 and salt metabolism of broiler chickens mmol/L
T H MEFE Temperature/C P{E
Items 21 26 31 P-value
B Nat 165.2747.46 150.88+11.85 146.9328.48 0.054 7
A1 KY 4.0440.2880 3.9440.3880 45640 574 0.0090
5B F Ca?t 2.9040.24 2.7940.28 2.7340.25 0.3059
HET CI 111.34+10.01 116.78+47.63 116.1049.73 0.358 2

132 2.4 ZERIAEEEXT PTG N S A FE A 152

133 FHZ% 5 15, S mAAEEE 2 h X PRSI Ts iR E A 2% 520 (P<0.05), X T4 CORT

134  IRETCEZMERN (P >0.05), Hrh 26 f1 31 “C AN AT RS I IE Ta i 2w T 21 ChbR
135 (P<0.05); 31 CAbH Iy CORT REAH =T 21 CAEEfEHA (0.05<P<0.10).

136 F5 SR IFRED XS A 73 WA TR AR IR SR

137 Table 5 Effects of acute moderate ambient temperatures on endocrine indices of broiler chickens
T H RS Temperature/C P&
Items 21 26 31 P-value
Eﬁﬁ‘ /\/: /A\

ks 4,9941,542 3.6340.45P 3.56+.14° 0.0138
Ta/(nmol/L)
TR 98.6519.88 90.12429.75 102.19424.68 0.493 4
T4/(nmol/L)
7 i

B 69.51+18.15 77.48420.80 89.50413.31 0.054 9
CORT/(ng/mL)

138 3 W ®

139 3.1 StE(mIAKE B AT R A FALEE 1 L

140 PUAT XS AR S o 2 Jk il P58 R R A7 2 R 06 HE T S e PR AT R AR RO RS S LT &
141 M. SHERNESTHE R S EZEEL], Lacey ZPRIE, Sk 31, 34, 37 CAFES5 h 5
142 ERASEZIREE &, HIREE S, MR T m e ROk . Ais kI, ALk 21 C
143 GbEE, 26 F131 CALEE 2 h iR B E TS A S RIZIREE, HIR S, AR Tt m e e
144 K. EEEIRFERESER &R LR R &, Cangar S5SNI, RS EE R4 5]
145 ERAFEXGE. N IGEE. FEST. BT BEE0. NRR L B AR R DRI B2 R 25 . De Souza
146 FCWFFCHR L, PIATRGHR R FAL R ki P2 B P A il B2 AR A B Rk, AR AR 2 B K
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FERE 50 P AL B 0SB ik L FEE (s i AR 0 R F DA B B, I AR B RS e JE$%
fs RN KA G-I 2R A, RAIE T EER AR ARG R,
FHEE 21 "CALRE, 26 F131 CALRE 2 h AR 25 T v AT XS 08 A /N R ) B JBRTRLE - HL A5
PR, IR FE T R RO . BRI, MR IR T SR R, &
INERIFIR R R SO RE AR AT . Raup S5USHIGE, Stk 35 C AR FE XS ) IR IR A3
#HH 19 X/min BRFH % 188 IK/min. Zhou SRS F KB, 30 CALEE 3 h, PAIAFXEGRFIR S A
30 /min Z#i TR £ 200 K/mine ASRIGHTFUARIL, 31 CALEE 2 h Al ARG 7 BRI K
Hn 86 ¥k, T 26 CALFEXS A AGIF ISR TG A S . BN, BRI R
EINEER LT, AT P S T e R PR B, Ak 3@ o i PR A A, iR
PRI A BB BT, PSRRI A St i, AIRIG KL, 26 CALFLXT AT
AP AT TC R R, ) & B E TS A% IR . X ] REER 2RI I B PR 0%, fE
RIS, PUFASIEAR R — BT S iR, T2 )P (1 I ER AR Z WP, DARAIE
BRI IR B 4R RE R Py L RR BT . R AILL T 21 CAab¥E, 26 CACFRAF IR T
BRI K, (BT SRR 0.4 °C, i PIATRS— R Z PRI IR FE B AP AL & BN B YT
AL, 26 C RS AAZ IR 1) /N T v B A PR A XS A A 2 45 2 B N 1 1 B
DA/ SEZ RO dERRA R 5 R ARSI, T AS R AR R AT 1 e T v
3.2 R AL FE KT PR I AR bR 1

SPEIARLT, ARSI AT IA 100 Y/min BAE, 5@ SR #G R08Y, sbe e
BRI R T HUAR 05 AT SRS e, 6o IR R T8 K i S Fe b= A B . Arad 509
RIL, SRR T &R B S T BN CO2 /b 75 i 8 FE WP P i 85 . Smith £5200
i, AERSORIE SR & MK pH T AEEERURIE, 37 CHUEIEEL 1d, PIATFRYRFIN
T 60 Yi/min I 5] EEHIC M A FRARI S . ARIGLE R LB, Stk 26, 31 CHULHE 2h
Xt AR S ISR B30, 31 "CALFE ARSI pH A B3 w1 21 CALHE, i
PCO,. COZIREM R EILT 21 ChH, PO AT 21 CabHEffas; 26 CAabH i<tk
brb 21 CHHTCEEZES . X 52K AT G IR s g5 R —2, 31 Chb
I AT RS IR R (M 53 T, 26 CAbER 5 21 CANFRMPIRARR A B 7 5F . "L,
SRR AL AL AT AL T ROREFRA, BT RS R SR A T4, [
I, S PR AP AT KT AR A R SRS S, o L YR R BT B ML S AR AR T R
3.3 SR AL FE T AT R K SRR R

RIS, AT ISR R IR B R, R A 2 ARG, X R R LA A R
EEIES . Van Kampen S5R2RIE, S SO R A 3G 0. Belay S 28HRaE, w5l
FEC JARHE Hh 1 ) ) B 3 R A RS IR R IR R o S R AR, I B
MR Na Wk R R, K Ca? kT hm. X RAESERS, Deyhim 2P0 4 i iR 51 ke & 24 1
W Na IR BE (A% . ACRIGBT S0 RIL, AHLL 21 CALRE, 24k 31 “CAbHE 2 h 5] P A48 I g
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Natik A PR A . KRR ZETH R, X Ca?. CHRELEZE M, 26 C4HE 21 C
Wb B IR TR 7 (AL H SR A IS AL B ARAR BT, SR XS AL T A i
ERES, TR AR R YRR RGP . SRR ER AR T, REPE R IR AT AL
RO B, [FINR AT YBT3 IR TR B A B AIR . T A ] e TR P
26. 31 CHRMAE TR ZESR, ATI 26 CEPEALBG XS b B R AL,

AN G ARG I8 I K R HE R e RF A 2T 4

3.4 TR AL XS AT XS N 23 A T BE R R

FOR IR AN LR LA = S B N 0 IR, Wb FOIR IR Ty T AN
CORT £Z 5Kl IRsFae e, WA EZMER, IV AR TR .
IR B 5 R IAE SN, R LAR 7 WA LR TR A = 3, GERp AT . Moias
(T, PRIE I T 0 PRI To R EE . Tao Z5ER8IRFE ¢ R IR, BifioE PRISEIR B (1 T e S Ak
PN HOSE LG, MR Tay Ta VR RIEW TGS . ZALMEEPWT Tk, 32 CHrgb Pt
FEAAF XS MR To IREZ SR 2 B, SR BT TS RRALRE, Ta ik STt B
K5, CORT IKJE—H W3 m T X MALEE . B 2 2EEMRE, 33 Capi M A XS %
CORT WK BEThE. ARWARAKI, SEmHAEEL 2 h B2 BRI T3 iKE,
CORT WA TH s, X TR R EMN . XRP SR 26, 31 CAIX A
JEAMIAIAEE, ATHLAAR A FIRE B BRI SO, 51 RS L RORE B BT A L iR AL,
— 7 PR LA RE AU, =, dERp IR, T th BBl pe &, DANOXY
SRFERL, SE LRGN AL
4 4w

@© 26 CRMEPEE, WAFSAEIZIREE . RIJR BN R E T m, M T IR R %
fik.

@ 31 CRMERIEISE, WA XOIARRZIREE . R RIR EE e WFIR A2l . 2 T I pH
KRR E T, PO, At Ea®h, Na kA Mg, PCO2. COZIREEMNEE T
R M To WP B R4

® 521 CHitk, SEmALLEE (26F131 °C) AS[EIFEEE S AT XS AR FAGR 15 T RE
2R -
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Effects of Acute Moderate Temperatures on Function of Body Thermoregulation of Broiler
Chickens
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Abstract: This experiment was conducted to investigate the effects of three different acute ambient
temperatures (21, 26 and 31 “C) on function of body thermoregulation of broiler chickens.
Twenty-four 40-day-old male Arbor Acres (AA) broiler chickens were assigned to three
environment controlled chambers, each chamber contained eight birds (as eight replicates). The
pre-test period lasted for two days and birds were kept at 21 °C and 60% relative humidity. When
broiler chickens were 42 days of age, the temperatures of each environment chamber were
regulated to 21 (control), 26 and 31 “C finishing within an hour, respectively, while maintaining
the relative humidity at 60% and keeping for two hour, then collecting samples. The results
showed as follows: compared with 21 °C treatment, 1) 26 ‘C treatment significantly increased
core body and skin temperatures of broiler chickens (P<0.01). There were no significant effects on
respiratory rate and blood gas indices (P>0.05). The concentrations of sodion (Na*) in blood had a
decreasing tend  (0.05<P<0.10) . And the concentration of 3,5,3’-triiodothyronine (T3) in blood
was decreased significantly (P<0.05). 2) 31 “C treatment significantly increased core body and
skin temperatures, respiratory rate, pH and potassium ion (K*) concentration in blood (P<0.01).
The carbon dioxin pressure (PCO,) and the concentration of carbonate ion (COs*) were
significantly decreased (P<0.01), while the concentration of Tz was significantly decreased
(P<0.05). Oxygen pressure (PO2) and cortisol (CORT) concentration had increasing tends
(0.05<P<0.10), while a decline tend was observed at the concentration of Na* (0.05<P<0.10). In
conclusion, compared with 21 °C treatment, acute moderate temperature treatments (26 and

31 “C) can affect function of body thermoregulation of broiler chickens in different degrees.

Key words: acute moderate temperature; broiler chickens; body thermoregulation



