RIRIA B XS AR ERE . IR A AT IR

EIEWE KM Mat Al H E R R ST

(R RO R B AL BHCE BRI T, shfE Jr A B X ke s, Jbat 100193)

2 AR B R R BT A FPr BANS A KYERE . R AT IR, IRR AN

EEHAKMTIRIEE. 50— &P 360 X 21 HSER KM (AA WIS, BN N6

N, BHANER, BIMEE 10 A, FHRBEHETET 6 MNTHEEHEA, BN

IR E SN 26.5. 25.04 23.5. 22.0. 20.5 A1 19.0 °C. R4 —: %&£k 240 R 35 Hb{dkE

AA XY, FENL N S AN, B 6 NEE, BANER 8 K. AR RIERET 5 AL

IR N, AN IR E S %N 22.5. 205, 18.5. 16.5. 14.5°C. 2 MREHHE4E 1

Jil, oy 5E RS AR RE . R RAVAAZ IR B UL AT 4R bn . S5 REW: 1) £ 21~28

FHEEE B, ARIRPA S XS R L (F/G) ANFERAL AR IR AR i SEAE AT

BN 5 520 (P<0.05) . Horh, S 26.5 CHRNASM F/G B3R TP 22.0.

20.5. 19.0 ‘C4 (P<0.05), “FIJiEE 26.5 CHPM KNSR A . RIS SR AN

R I B 4 2 e T IR 22,04 20.54 19.0 CZ (P<0.05), PR 26.5 CHRIE IR A

S ST AT RS F AR T IR E 22,0, 20.5. 19.0 C4 (P<0.05). 2) £ 35~42 H

WERT B ARIRIABIXS XG I /G AN R AL AR 3R B Aol 37 L 0 AT 9 OAAT S 2 R

(P<0.05)., Hr, “FHEE 225 CHARMK F/G B E KT FYEE 165 fl 145 CA

(P<0.05), PR E 22.5 CHWAS NS iE . IRIGIREE . BaEiR R . JAEEIR FE A/ IR R

ks H#: 2018-03-26
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R E TR E 16.5 f114.5 CH (P<0.05), “FIJIRJE 22.5 CHRMKIHAIT IR EL
SBEMLT YR E 18.5. 16.5. 14.5 CH (P<0.05), “FIIEE 22.5 CHRISKIuE AT NIK
BOE BT PIERE 145 C4. dHkrl L, AR T, 25.0~22.0 CA& 21~28 HidK

N3 B A KA FRRIREE, 19.5~17.5 C/2 35~42 Hb PN E B A KK T IRIEE.

KA RN ARG AERVERE KRR 1T

K5 s831

FE R R 1 DX AR v 225, UL A 4 75 2 DU TN A 0 7 3445 08 B ) 3 N L
o MR RAGER, AR X A RBR R SO IR, BT IR A it —
&0 o BIFTE ARG LAY T BRI EEANRT DL 2 BRI, BRI RS HOARIFR A, T HLE A Bh T2k

G TR B A AU R . 20 D 70 EAR, SR A AR Y 2 e

U EY, —SEm TN DO SRR PR A 4l 02, (B A IR 5 B PRI N I /IOE ) R 2R 4

HNBl, Deaton 540K & 4R JE 1 32.0~35.0 CREKH] 29.4 C, KILKF 6 J&E IR A4= Kbk

~ EKCRE AR F B SE T TE 835 700, HW 40 10%~ 18% AL A il TR & . XS4

P R BB EFEAR . 14~26 "CHIRIRXS 3~6 Ji il IS A 18 T & 25 52, AN

F FEAR IS FO AP AL 2R ST, R, SRR A A M B X DR B 4 T PRI RS & 0 L A TR

IR R A AR, 58 el id SO R R B AT Ty (0L, e AR

PERPARIRIEE o ARYE A FUIGHR T PR AERKAERE L AR AT S5 TTTH B2, 7T LAZR & A &

2= ARG I B AR R IR o A SRR IR P SRS PR AR SR I L ANAT N I T2, EAGT-AE U IR 7T

KL, FEAR 3 CHRIEL 6 h B35 1 AINS H R B A PNEMT ik B SRR LLAENIRE ORI, ARR

HET (10~14 C) WRGRGUAIGELAT A B B 2E . FHAT, A RS E N A TR

LA N T, SRZREAERIIR T I, ARIGE i B A Z S & IR AR AL, BETT

AFMRIRIAE T XS AERERE . MR ZAT AR, SRR ARG B A KA T IRIERE, N



ARG A TR R -

1R ik

L1 ksshy i

1 HE R R aiin (AA) RIXSIE A T8RS A, R T3h e JR 2 B X E
REERmERERWEN, GHREPRER . HEREER X ERRERSE (AA WX
TAFRE BT (2009) #E47 . WKIE B HRE SUOK, KA TOR-GRAR, S NRC

(1994) &7t ZRARMERCH], JERRTIRGL & E TR IR 1.

F 1 R RS E TR (TAIPRIE D
Table 1 Composition and nutrient levels of the basal diet (as-fed basis) %

WiH TItems £ Content

J58} Ingredients

FK Comn 56.51
ZH] Soybean meal 35.52
fi#; Limestone 1.00
BEERESS CaHPO, 1.78
Eil Soybean oil 4.50
DL-¥E% P DL-Met 0.11
fr#h NaCl 0.30
TRkl Premix? 0.28
&1 Total 100.00

H327/K°F Nutrient levels?

R¥EE ME/(MJ/kg) 12.73
HEA CP 20.07
5 Ca 0.90
Bk AP 0.40
MR Lys 1.00
HEEL Met 0.42
HRAR+FL AR Met+Cys 0.78

DIIVR R AT 5 A AR EE 4t The premix provided the following per kg of the diet: VA 10 000 IU, VD; 3 400

IU, VE 161U, VK32.0mg, VB; 2.0 mg, VB; 6.4 mg, VBs2.0 mg, VB120.012 mg, iZ&4%5 pantothenic acid



calcium 10 mg, #HER nicotinic acid 26 mg, "' folic acid 1 mg, AE¥IZ biotin 0.1 mg, JHHH choline 500 mg,

Zn (ZnSO4-7TH,0) 40 mg, Fe (FeSOs-7H20) 80 mg, Cu (CuSO4-5H,0) 8 mg, Mn (MnSOs-H:0) 80 mg, 1 (KI)

0.35 mg, Se (NaxSe03) 0.15 mg.

2 {}# {4 Calculated values.

WG —: L 14 BB EEMETE AA IXS 360 X, BENLY N6 N, 6 MES,

NEE 10 R, FHREHEFT 6 DA THESEHIRN . SN 7d, 71 5d6 ME

BN R AR, M 28.5 CIEMWIEE 265 C, J52d M 26.5 CZlias 256 ¥itin

JE o IEZUREGHA 7d (21~28 Hi#%), 6 ANIRBEI MM Iy IR 4 3% E N 28.0~25.0 C (°F

WIEE 26.5 C4, mAT26.5 24H). 26.5~23.5 C (“Fi55 25.0 ‘C4, mAT25.0 4H). 25.0~

22.0 'C (CF3iE 55 23.5 ‘C4, mAT23.5 4). 23.5~20.5 'C CEWEE 22.0 ‘C4H, mAT22.0

). 22.0~19.0 C CFHIRE 205 CH, mAT20.5 4). 20.5~17.5 'C CEWEE 19.0 C

4H, mAT19.0 1), % 42 h [&{% 1.0 °C, B AR % E AR L 1-A

e T WRFE 28 HREREMENE AA ARG 240 R, BENL N S N, B 6 NEE,

MNEE S H. HHRMESAETRET S MNLIREESIEN . SN 74, 87 5d5 MRS

TR L AR, M 24.0 CIEWIEE 22.0 'C, J52d M 22.0 CEHAZERIGH TR .

ERREN 7d (35~42 L), 5 ASREEREHIAG I IRIE 5 B 5E J9 23.5~215 C (T4

22.5 ‘CH, mAT22.5 40D, 21.5~19.5 C (*F3#J20.5 ‘C4H, mAT20.5 4. 19.5~17.5 C (*F

¥ 18.5 CH, mAT18.5 4). 17.5~15.5 C (*F¥16.5 CH, mAT16.54). 15.5~13.5 C

CF¥J 145 ‘C2H, mAT14.540), % 56 h fFK 1.0 °C, HARUEE e &840 WK 1-B.
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Figl. Temperature setting of artificial climate chambers: 21 to 28 days of age (A) and 35 to 42

days of age (B)

1.2 W5E s S ik
1.2.1 AR E

PLEEARAL, IexERFERE, 115E- P HREE (ADFD. 4578 E AR5 T 46
SERMHIRE, HHEFYHEE (ADG) MEIELL (F/G).
122 RIENE

RAZIRE (core temperature, CT): {EIRIGTFLART, BANEHEEFEI 1 RN, KR
FEt X (DS1922L, Maxim AF, EE, FHEL0.5 C) Hid BERIHEEH, ik
WERESE, BWHZEE LR BEIEROOEFMENEE 10 min 183% 1K, ESidFx 7d
PRAZ IR AR Ak o 38 T s A3 A FH R A A b 5 Tl e X T s R i AR Qo b v 7K BRI B

BATIRIE . BARTI LS5 H BB T %

RRIRE (surface temperature, ST): 58 HAEFEAE LR 1| RANY, RALIME

{% (FLIR E4, FLIR 7], Fidh, #OH2 0.15 C, FEEL2%) GRS LEBMIE . /N



T 73 AIREAT B4R, Ay 0.5 m, REFE 5 min $A5% 1 IR, IESHREE 2 Wk, FLELEH

% 7 d. FIH FLOR TOOIS AN ELLAME Fr b3St BRAG . B8 BEE. /NERSEAL R .

1.2.3 AT NFehsIIE

AN R 1 NI AMEENL (Best kebo BN-IPC4-3MD, Jb5T), % i B {50 B

&

B BT IR NVR 774k, I 450U RO SAT NI R A 8. R ATEE

FRCRFE, BErd b T g1t . il A AR 11:00~12:00. 16:00~17:00, % 10 min #F

ITHUGE . WEE 1 IR, RS 129k, LU 84 K. WWRBIRMEN BAEL P R4 RE.

YOK 3L SRRV ESRESVEAT Mg R, IERONAL, 5 7 d RAEZAT NI R

TS H

PR MEAT NIE Lo R SREAL TR ET7; YOK: WEEEEEPOKESS emBLA, H

FHIRJOK SR AL BUBBEE ST CORGETREFIYOKBI XS ) 8. s, ER3H 3

R RSB R GEARTAR T XS K 1/4); fifg. — @Bk,

1.3 HdEabr 55t

EARPERE . RIZIR L . PRRAR AN Bl R A SAS 9.2 GE it A — M2 AR Y

(GLMD #EAT AR T Z 0T, 75 2 8.3 % KM Duncan [iE#EAT 2 HILEG AT 8RR

SAS 9.2 G it #A4 s AE S % Kruskal-Wallis #4556 . 3368048 F P2 ELbREZE KON, P<0.05 K

R

FRE,

o

R 55

2.1 AR IASERT AR A A RE A R

&2 W, [RIEHEXT 21~28 HEE XY ADFI Fl ADG & & %50 (P=0.070.

P=0.101), {HFEAIZREEK, ADG 2L MR EIER (P<0.05). RIEHAEEXT 21~28 H



WPRSH F/IG B EERm (P<0.05), FMAERERK, F/G 2L&MTaEs (P<0.05), H
PR 26.5 CA MK F/G B2 KT PR 22.0. 20.5. 19.0 C4 (P<0.05). M‘E

KURMEUE BE, TR T 22.0 CXARXY F/G AHAM RIRm.

£ 2 ARIBIREENT 21~28 H i A A KA g i 5 i

Table 2 Effects of low ambient temperature on growth performance of broilers aged from 21

to 28 days

HA PR HKAEE FRIH g E KBIE L
Groups ADFl/g AGD/g F/G
mAT26.5 124.20+5.22 84.81+3.51 1.47+0.05%
mAT25.0 130.35+2.59 84.67+2.48 1.54+0.05%
mAT23.5 132.69+1.81 85.25+8.34 1.57+0.17%
mAT22.0 128.77+5.41 78.82+7.06 1.64+0.09?
mAT20.5 130.56+4.53 82.39+4.13 1.59+0.042
mAT19.0 128.26+6.55 77.54+6.33 1.66+0.07°
P 1 P-value 0.070 0.101 0.012
281 Linear 0.297 0.016 0.001
X Quadratic 0.016 0.592 0.312

BB B IRAR/NE FRRREREE (P<0.05), HERLFHRRZRRNEE (P>0.05). FEE.

In the same column, values with different small letter superscripts mean significant difference (P<0.05), while with

the same or no letter superscripts mean no significant difference (P>0.05). The same as below.

B 3 I, REIRBEXT 35~42 HiR AXS 1) ADFI A1 ADG TG # (P=0.272.

P=0.431), Xf F/G HEE50 (P<0.05), MRS EFK, F/G 24t m (P<0.05), H

PR 22.5 CAH MK F/IG 82K T PR 16.5 1 14.5 C4l (P<0.05). MK

BEMEUE BB, PR T 16.5 CXRINE F/IG A E N SR,

R 3 ARIRIAEEXS 35~42 HEE RIS A KA B (15 0



Table 3  Effects of low ambient temperature on growth performance of broilers aged from 35

to 42 days

2153 P H R AR S H G KEE

Groups ADFI/g AGD/g F/G

mAT22.5 208.38+6.02 110.07+6.11 1.90+0.06°
mAT20.5 211.22+4.64 108.74+4.43 1.94+0.06%
mATI18.5 210.34+10.83 105.60+8.87 2.00£0.10%
mAT16.5 210.24+10.93 102.88+7.10 2.05+0.06b
mAT14.5 218.88+8.73 105.85+6.24 2.07+0.07°
P {H P-value 0.272 0.431 0.002
£8P Linear 0.084 0.114 <0.001
— X Quadratic 0.353 0.389 0.636

2.2 ARHRIAEXT ARSI R R

H# 4 7, (RIRFAEEN 21~28 H i XS AL IR TG R m (P=0.345), XA
HAL AR I RE R (P<0.05): BEIRERIRE FRAC, AN [RIR L4 2 15 5 2 P
ik (P<0.05). 5 V¥ 26.5 CAMEL, “FHRE 22.00 20.5. 19.0 CLH AKX EIEE
ARLIGE IR 2 TR B IR 2 A /)N R 3R B2 380 S8 2 PR IR (P<<0.05)

F 4 ARG 21~28 H &S R AR IR ) 520

Table 4 Effects of low ambient temperature on body temperature of broilers aged from 21 to 28

days C
PLTRICES
k7] LIRS HRLHG I HAER i B IR /IR
Crest
Groups Core temperature Eyes temperature Earlap temperature Ankle temperature Leg temperature
temperature
mAT26.5 40.99+0.68 37.44+0.952 38.57+0.702 39.67+1.00% 38.47+0.73% 40.46+0.50?

mAT25.0 41.10+0.58 35.53+0.66° 37.19+0.46% 39.53+0.53% 37.89+0.61% 39.81+0.30%



mAT23.5 41.10+0.38 35.92+0.79° 37.66+0.42% 40.25+0.21* 38.01+0.38% 40.04+0.21%

mAT22.0 40.66+0.54 34.34+0.72¢ 37.19+0.20b 39.72+0.24% 36.17+0.30° 39.2140.49b¢
mAT20.5 40.35+0.89 34.14+0.79¢ 37.08+0.31b¢ 39.35+0.38b¢ 37.06£1.01¢% 39.42+0.46b
mAT19.0 40.89+0.83 33.16+0.46¢ 36.70+0.17¢ 38.76+0.86° 36.35+0.734 38.76+0.86°
P1{A P-value 0345 <0.001 <0.001 0.009 <0.001 <0.001
2 Linear  0.236 <0.001 <0.001 0.012 <0.001 <0.001
/¢

0.762 0.416 0.098 0.008 0.377 0.952
Quadratic

H% 5 /0, ARIRIREEN 35~42 H e XS AL IR0 2 & 5om (P=0.862), XA
AL IR F IR B 0 S U (P<0.05); BEFRERIR FERRAR, AN (5] 3500r 4 00 F3E 34) 52 2 P e
& (P<0.05). 5P 22.5 CAHMEL, PR 18.5 “C AL XS jed A 5. 2 i 6
EEF (P>0.05), “FYIEE 16.5 F114.5 CARNSHFS T RGEE. BREE. B

B P R /0N R R 440 J 25 BRI (P<0.05)

%5 AREIMEXS 35~42 HEE AR A IR 52

Table 5 Effects of low ambient temperature on body temperature of broilers aged from 35 to 42

days C
411 WAL M e it MR i 2 H 2 R P /N
Groups Core temperature Crest temperature  Eyes temperature Earlap temperature Ankle temperature Leg temperature
mAT22.5  41.19+0.43 37.60£1.00* 37.1740.472 40.06+0.322 37.82+1.222 40.23+0.58°
mAT20.5  42.08+3.78 36.21£1.492 36.51+0.89% 39.13+0.47% 37.4240.57% 39.29+0.53°
mAT18.5  41.31+0.27 35.83+1.472 36.11+0.78° 39.79+1.17® 36.01+0.90° 38.91+0.32°
mAT16.5  41.18+0.14 32.43+1.62° 34.73+0.71¢ 38.84+0.49¢ 31.80+0.99¢ 37.84+0.80°
mAT14.5  41.05+0.54 32.38+1.06° 35.04+0.18¢ 38.73+0.21¢ 29.16+1.774 36.60+1.244
PA{H P-value 0.862 <0.001 <0.001 0.003 <0.001 <0.001

LM Linear  0.588 <0.001 <0.001 0.001 <0.001 <0.001



- /8
0.583 0.870 0.397 0.989 <0.001 0.272
Quadratic

2.3 (RIEIAEEXT RIXEAT N HIR

K 6 Al WL, RIRIAEEXT 21~28 H & RIS R K R 47 N IR B .35 52 (P=0.156+
P=0.162), XI PSR E . S SE A BT NIRECE B &M (P<0.05). 5F4iRE 26.5 C
HAHLEL, “FIIEE 22.0. 20.5. 19.0 CHRE KK A b LA F AT Nk B BE T &

(P<0.05),

F 6 ARIEINEENT 21~28 HEYRASAT N HIEL I

Table 6 Effects of low ambient temperature on behavior of broilers aged from 21 to 28 days /X%

3| Groups K& Feeding 1{/K Drinking #5537 Standing #1[4] Huddling f#J& Stretching

mAT26.5 14.00+1.67¢ 3.67+0.816 6.00£1.549° 31.17+13.33° 0.83+0.41
mAT25.0 15.00+2.45¢ 4.83£1.17 7.00+1.67° 41.67+2.31° 0.83+0.41
mAT23.5 20.50+4.32% 4.00£1.11 10.83+0.98? 40.33+9.37° 0.33+0.52
mAT22.0 18.67+2.50%¢ 5.17£1.17 13.17+2.86* 55.17+£5.912 0.33+0.52
mAT20.5 17.00+2.68 4.50+1.05 12.00+2.00? 62.50+7.77* 0.33£0.52
mAT19.0 22.33+3.50° 4.83+0.75 12.8343.76° 53.83£3.66* 0.33+0.52
P18 P-value 0.001 0.174 <0.001 <0.001 0.190

7 0l 0L, RIEIAIENT 35~42 HES RSB . OKFME B AT N IR B B 2 520
(P=0.423. P=0.164. P=0.407), XA Hus LA AT NI EE S50 (P<0.05). 5

SEREE 22.5 CCAALL, P 18.5. 16.5+ 14.5 C4H RIS H AT Ak 3 5 3% F

3

(P<0.05), “FIEE 14.5 CHRIGRIRE AT NIREEE TR (P<0.05).

27 REIRER 35~42 HE# PIAIT R 1500

Table 7 Effects of low ambient temperature on behavior of broilers aged from 35 to 42 days X%



M5 Groups K Feeding WX/K Drinking ¥%37 Standing  #9H Huddling  f#J& Stretching

mAT22.5 12.50+3.51 3.83+1.17 4.17+1.17° 21.67+4.32¢ 0.50+0.55

mAT20.5 11.17£2.40 3.33+1.21 5.17+0.41% 27.25+8.26° 0.50+0.55

mAT18.5 14.17+4.62 3.67£1.03 4.67+0.58b 31.33+5.722 0.33+0.52

mAT16.5 11.25+1.50 3.67+1.86 5.33+1.51% 38.00+4.20¢ 0.17+0.41

mAT14.5 11.50+£3.27 4.00+1.00 6.50+1.522 37.67+5.03% 0.00+0.00

P18 P-value 0.423 0.164 0.010 0.008 0.407
39w

3.1 AR ISR ARG A A BE A R

5B B AL, PSR 5 G AR ). AFALRN, 5HIR26.7 CAHLL, 1KIR
21101156 "CXF XS EETE 8 2 S ni, BEAE IR R B AIS, F/GREMER e, 14~26 C
FRIRHR PRS00 3~ 4 J8 8 I XS (R ADG TG 2 35 5200, 17 AU B 45 N\ 2 B R P58 ARG S 3 1 7).
May S54RI, 7E12~26 °C, BEFASGREZ S, FIGRANETh e, kY H 5 PR T
PSR R o AT FC [FIRE R B, PR PR 53 FE %t I XS ADG I ADFIE & 3 50, (HF/G 24k T
DeatonF SHRE, FREEIRFEMRT21 CH LM ARG IR AL AR . 24 CHEARY (5~8JEE)
R AR B ST tEAh, AWFTER, PR R T22.0 CH21~28 HIRIXSF/GH

BELW, FHEEKT16.5 CH35~42HERF/GH & 50,

-

3.2 AR ISR P RSAR f

IR TR, S E AR MR, (R d AR A AR R e, RSk
i FEE PR P 5 0 P8 T ey T8 3 e 118190 R A R P8 41 Dy PP PRI MG A s AR A 7 80 1 2
FRARE022, EARIR IR T XS AR 20 BE A AL AT FTAR D o AT FUd o, BEMBRIR L AR, A
[ A (R AR S 2R R B, IR MR IR BT T ARG I8 I A A2 R /D T

DAGERFR EARIRIE . TR ERIR LT 22 CHf21~28 HES PIRS IR R IR B 035 FEA%, T3



MBI FEART18.5 “CHF35~42 H 4 RIS 44 2% 1 B 35 35 PAAIG .

FE— € ISR BT B Y, X8 AT OB I 5 P ARG R, 4B %R B i 1E e, [

WA RZ IR B T IR B @ AR5 ARHHF AR B, 7RI 1R 8 R BE VG R Y, TS i

Wl B TC R E A, RYIFESLIR VY, ARG AT Dod s WA RIRE . REE AT AT

o ERFR R IR A S AR E

3.3 ARIRIAFER XG4T A

IRBEIR R AR, S8 AT Ll I 23 AT O 05 s P AR, R eT AR AT

NACAT I 2K & A P X0, 22 Bt F SR v i A B T 58 BOAT AR A 127300, SR Y

BT RED . BRI AL, MR RS CHEgke h, AXSREFMPEMT K

B HFRAEP ORI, REAE T (10~14 °C) ISR PLANuE AT IS ] 2

EWN. AW RRE, PHREKT22.0 CR3~4J8 5 AXRE . 5 2 HIT N &

FIIN . KRB SLAT IR B SR RS e R (RIS R R IR S IO L 1

HBRIAT R A B s b B PEIREART18.5 CRY, 35~42 H & S AT 9 T3

BESEE, MAKT14.5 CRBE AT NIRECA BE 5w, RYIEET 9 IREGE T ARG HEF

& X FRIELE (R AR o

3.4 AFRNYIEEAK T RIEE

CAA RIS TR F2E FEF M D (2000 HEFE 18 H % 2 J5 A1 XS Y 1) 577 10 FE N 4E R E 22~24 °C,

AR EFRRAE 18~20 CLA L. RIGATIAWE 7 H A EAS KBRS ER, KB 21~28 HEERW

X R0 5 P — R AE 23.5~27.0 °C,35~42 H B PIRSNE 108 & — s hIfE 19.0~23.0 C.

ARIGF I, 21~28 H WA & I8 B i 4F 23.5~20.5 ‘C,35~42 HId N4 B #i7E 19.5~

17.5 CREX ARSI AERTERE . AR AT N TE R 0



ARG, 23.5~20.5 Cr 21~28 HERRASE HAEKK FIRILE, 19.5~175 C

A& 35~42 Hib S B2AE K N IRIEE .
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Effects of Low Ambient Temperature on Growth Performance, Body Temperature and Behavior of
Broilers
WANG Xuejie ZHANG Minhong FENG Jinghai® LI Xiumei ZHOU Ying XING Shuang
MA Dandan
(State Key Laboratory of Animal Nutrition, Institute of Animal Science, Chinese Academy of
Agricultural Science, Beijing 100193, China)

Abstract: This experiment was conducted to study the effects of low ambient temperature on



growth performance, body temperature and behavior of broilers, and to explore the lower limit
temperature for suitable growth of broilers. Experiment 1: a total of 360 healthy 21-day-old Arbor
Acres (AA) broilers were selected and randomly allotted into 6 groups with 6 replicates per group
and 10 broilers per replicate. Broilers in the 6 groups were fed in the 6 artificial climate chambers,
the chamber average temperatures were 26.5, 25.0, 23.5, 22.0 20.5 and 19.0 ‘C, respectively.
Experiment 2: a total of 240 healthy 35-day-old AA broilers were selected and randomly allotted
into 5 groups with 6 replicates per group and 8 broilers per replicate. Broilers in the 5 groups were
fed in the 6 artificial climate chambers, the chamber average temperatures were 22.5, 20.5, 18.5,
16.5 and 14.5 ‘C, respectively. Both trials lasted for 1 week, and the growth performance, surface
temperature, core temperature and behavioral parameters of broilers were determined. The results
showed as follows: 1) during 21 to 28 days of age period, the low ambient temperature
significantly affected the feed to gain ratio (F/G), surface temperatures in different parts and
standing and huddling behavior times of broilers (P<0.05). The F/G of broilers in average
temperature 26.5 C group was significantly lower than that in average temperature 22.0, 20.5
and 19.0 ‘C groups (P<0.05), the crest temperature, eyes temperature, ankle temperature, leg
temperature of broilers in average temperature 26.5 ‘C group were significantly higher than those
in 22.0, 20.5 and 19.0 ‘C groups (P<0.05), the feeding, standing and huddling behavior times of
broilers in average temperature 26.5 C group were significantly lower than those in 22.0, 20.5
and 19.0 ‘C groups (P<0.05). 2) During 35 to 42 days of age period, the low ambient temperature
significantly affected the F/G, surface temperatures in different parts and standing and huddling
behavior times of broilers (P<0.05). The F/G of broilers in average temperature 22.5 C group
was significantly lower than that in average temperature 16.5 and 14.5 C groups (P<0.05), the

crest temperature, eyes temperature, earlap temperature, ankle temperature, leg temperature of



broilers in average temperature 22.5 C group were significantly higher than those in 16.5 and
14.5 C groups (P<0.05), the huddling behavior time of broilers in average temperature 22.5 ‘C
group were significantly lower than that in 18.5, 16.5 and 14.5 ‘C groups (P<0.05), the standing
behavior time of broilers in average temperature 22.5 ‘C group were significantly lower than that
in 14.5 C group (P<0.05). In conclusion, under the condition of this experiment, the lower limit
temperature for suitable growth of broilers are 25.0 to 22.0 ‘C (21 to 28 days of age) and 19.5 to
17.5 ‘C (35 to 42 days of age).

Key words: low ambient temperature; broilers; growth performance; body temperature; behavior
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