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W OE: N TR A e 0% W s IR ER 6 o 2R AR KPR A AR B S IR s, S TR
2 B e 97306 AHILRIVARDRR R 6 ot 42 2R I ) 7 PR A AR BT BT PRI I B S (K e o R0 R R 3 150, 1B 36
SOP ATy 392.8 kg HIVEARPIZE, BERLIY K 4 ANACEE, ARPE 1 ARG, FRAER P R IR B AbEE 2 %
B, TR IRERES s A0EE 3 AN, EFPRAPRIRERES ;. A 4 OGR4 Az XHL, AR
Wt . B ITIVRIIEL A 800 pg/kg, AT 30 d AR Y . B A BIMTE T & U PRBIHGbR . /R AL BER b3 A/ 1%
i, HNETHEIATT 5. SR WT: OLFeHSERNEE 14:00 FHERATFEEK 1.9C (P<0.01) , KidHm
5.6 % (P<<0.01) , MHGIEIEIEE (temperature and humidity index, THI) 5.65% (P<<0.01) ; @RI BTG R 5
PZEIRIRE 2.37 /min (P<0.01), MAREIZIRE 0.18°C (P<<0.01), 2% KRR HA 6.97 Y/min (P<<0.01),
TR AN URN RS DS X PR 2 PR A F BB S TR AR . @ AbEE 1 A0 A2 P38 3 e LA B 2 A2 3 R0 iR
W MIRE T 44.16% (P<<0.05) . 35.37% (P<<0.05) #1 79.03% (P<<0.05) . ALBE 2 ZIMIALHE 3 41 ELw FR41-F- 1) H 1%
JREFEE T 24.19% (P>0.05) F132.26% (P>0.05) . Ab#E 1 4R InTEH 8.72 Jo/Ck-d). RV E N4
LR M URTRR AR NS 800 pg/kg YIGRMAR T AN, 185 TP HE R EME N, & &5 AR B .
X R KR Rl R 44 4
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AEFE 3 ARG A TET 1 # GHES o FEKEY
60m, EEE 10m, W 3.8m, THMIKRFAIRANEL. R 1
YHRIRES: 2 A e 1R R G, BEEIRG 6 m %% 1
& KoM, 4 % K HL K Al RNF-1000
(1100 mmx1 100 mm=500 mm ) , IJFE 400 W, #&
80 r/min, 1B X & 19800 m*/h, ¢ v JE Jy FH i
2900 mm, KUMLEHLTHIE A K 700, KALIRRALE R 2F 1
HEBAER . FR 13:00~17:30 IR 24 E 478 My
PR . ARPE ARSI S R S A R, A
IR AP RS R M, Ao AR RS R R S A
800 pg/kgo

REG B BEA - HRORFLEE 204 20:80, R4 REZH il
Tk 35%, 2 kk 44.8%, 5 5%, KA 10%, £ 8 1.5%,
ik 1.2%, RS 1.5%, EEH0RE 1%. R
RIS R, A H 08:00 F1 16:00 A T g SAdng,
HHOK, NTiE#.
1.2 MEEHRRAZE
1.2.1 F23REH4F

IR EE R bR L S W ANELE « TR VR R AL
R ATHL o A R0 A0S FR A PR 2R PR B D7 B b 1.8 m
AR B VE R TR T, R A R 6 AN AT
A HNER LT 1.8 m e Ab R T E R TR B, W
3 ANIGE fo BER 08:00. 14:00. 20:00 KRG T
SIS VR, AR A TSR FRE (temperature
humidity index, THI) : THI=0.72(T¢+T,)+40.6, X,
Ta AIRERELEE, °Cs Ty N TERILE, C o KUK TES1340
T H PGS S 2 KL 2 m, BT 1.5 m 3oy
YR

1.2.2 AiEkF

PR AR A B R bR LS LR AR . B 14:00
KT B E Al v e E i, RN TRb R 4L
3 min FH A0 S AR IR BT s A WP
1.2.3 A& FHaf 2t

A PERE N PR A e LG . H I R AR
FESLBAF o BRI T U R0 45 AR s A 1A 2 25 IR 445
i, TG P IR R 3 R R H B .l sk
R H B FE R, TR AT 2. AR A3 T AR
FVERDRLY FE 9% FH LRI A 18 T v v 2 o 55 A - RSk B R B
#F
1.3 BUESHR

K SPSS19.0 #RA4X A i R B HE bR HI SRR 32y 2
OYMT, KRR A B AR bR AL AL P PR R e bR R N R 2 5 %
R, Z55E 4K Duncan T2 E LR, DL P<
0.05 N2t B2, P<0.01 =SB,

2 HR5N

2.1 FEXPERFVARRNE T F SRR

e 1 0L, A 14:00—20:00 P340 B ¥k 28°C,
7F 14:00, AbPEAE MR ZAT0 AR (P<0.01) o
FHAHGSE . B4 N AME 08:00. 14:00. 20:00 8 2 % 5+,
{H 08:00 F1 20:00 AHXNVEEREIT 81%. WIH: ALFEE T
i T E AL, 53 6.57 £% (P<<0.01) i1 5.33
% (P<<0.01) o THI: {EBTZI839KT 77, 4E 14:00,
AbFAE THI AR 2K T (P<<0.01) , AR
FRTEAN (P<0.01) , RAE SRR ESGE 744
TS AR 6788

x1 AHERIITFREZIINEIER

Table 1 Environmental indices of inner and outside beeflot barn at different times

BgE| W52 T 18] L A HITRITE (=R Psud
Items Time point Temperature/ C Relative humidity/% Temperature humidity index THI Velocity/(m's™)
Qb4 Treatment 08:00 25.78+1.74 87.91+3.67 77.25£2.28 -
%} i 4 Control 08:00 26.15+1.57 88.78+4.33 77.59+2.21
44 Outside cowshed 08:00 25.95+1.76 88.85+3.17 77.4042.34
Qb 4% Treatment 14:00 32.9243.10Aa 56.71+12.85 81.50+£2.46A 3.09+1.22A
it & Control 14:00 34.78+2.37Bb 58.57+13.33 83.61+2.83B 0.47+0.37B
#4h Outside cowshed 14:00 36.29+2.46Bc 53.62+13.59 85.6143.60C 0.58+0.70B
Qb F 47 Treatment 20:00 28.32+1.94 83.07+6.86 79.66+2.53
%} i 4 Control 20:00 28.58+1.77 82.47+12.30 80.65+2.33
441 Outside cowshed 20:00 28.83+2.06 81.27+7.16 80.77+2.70

e ARTEIE I E) s RS VEAR S AR A RS F R R B3 (P<0.01) , MARNEFRERER B3 (P<0.05) .
Note: Different capital letters after data in the column mean extremely significant difference(P<<0.01) at the same measurement time points; different small letters after
data in the column mean significant difference(P<<0.05) at the same measurement time points.

2.2 FEHERPERFVERRINGE T A S EIRIEFRII S
H 2 AT, 222 OB URVERDR S I B% t FA] 24 R AT
RHRAT BE I (P<<0.05) , WM IR vl 1A 24 5 ik
JEATHCRE R (P<<0.01) 222 LRI RS s o
DAL 2 PR AT R0 P il P TEAE HAE ] o e e AMLEE AN %2
B XKL A A PR AT R B 6.97 K /min (P<<0.01) ; Tl
VS I LEANAS e IR 28 B AR 2.37 #/min (P<<0.01) ,
HImEE AL 0.18°C (P<<0.01)

2.3 FEHERPERFVEARRINGE T AL RERI RN

e 3 o, ARG AR ZER A EE, &
I 30 d BN Bk RV INER AL B, PA 24
FIHME R ZER B . A e MW IS 38 52
PR A R H B 5 R (P<<0.01) , {HAEr 223 KL
TGN INES TCAS ELAN. . NZ B RE, A3 1 °F
Ty H 180 2 v AR 20 AREE 3 RN, SRy H R
SRR T 44.16% (P<<0.05) . 35.37% (P<<0.05) 1 79.03%
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(P<<0.05) - AbH0 2 FOANFE 3 L RSP HIs it a1
24.19% (P>>0.05) F132.26% (P>0.05) .

R2 TREALEAFFRIFENERGRE
Table 2 Respiratory rate and rectal temperature of beef cattle in
different treatment groups
LR TE

JiH A Respiration LI
Items Treatments rate) (l\(}\, min’) Rectal temperature/C
JEPE 1 46.30a 38.72
JAHL Fans LEEE 2 50.48b 38.82
. REFE 3 55.05¢ 38.55
FPBLNo fans ool 55.61c 38.80
SEIRRUERE SEM +0.72 +0.039
KM Fans <0.001 0.106
P fli P value Cr chromium 0.021 0.002
JABLXCr 0.076 0.186
Fansxchromium i )
e A AN AR, AbER2 0 e KL HRA IS, AbFE3 AN
LRGN ERINAES, ST BRALA AN 222 KL FRRAS I - R 205 A A ]/

YRR ZERTE (P<0.05) o Nl

Note: In treatment 1, fans were installed and chromium nicotinate was added to beef
cattle dietary. In treatment 2, fans were only assembled. In treatment 3, chromium
nicotinate was only added to dietary . In the control, beef cattle were raised in barn
without fan and without chromium nicotinate in dietary. Different small letters after
data in the column mean significant difference(P<<0.05). The same as below.

R3 TRLBREIALIEREN HERE
Table 3 Average daily weight gain of single beef cattle in
different treatment groups

» EE
7 AL YIS BEAE 0 BUR
5 H hh3 i FRE \eiahe DAy
. . eight .
Items Treatments Initial body ~ Final body ain/k weight
weight’kg  weight/kg & 5 gain/
(kg:d™
b3 1
1.44 424, ) 1.11
EWIN Treatment 1 39 8 33.33a a
Fans Aes 2 401.89 42522 2333b  0.77b
Treatment 2
I
TR AL 3 392,11 41022 2433b  0.82b
NoF Treatment 3
OFANS i Control 385.89 41089  18.78b  0.62b
T bRiER SEM +4.69 +5.19 +1.67  +0.055
KL Fans 0.256 0.058 0.007  0.007
P{H Cr Chromium 0.218 0.940 0.002 0.001
P val
vatue APLCr 0.752 0.988 0352 0364

FansxChromium

2.4 EERERFIRIRRINGE XL A0
WRYE A ER R, HE R AR RIS A Sk
FERTBHAM, 4R NE 4,
T4 FRAIEBKAGE 2T

Table 4 Economic profit of single beef cattle in different
treatment groups

A T T
Jii g
psid Average FECH e FlkEr iy profit
Treatments daily gain Outputof  Electricity perheat per
oY e feed/ consumption/ é mount/
income/ RN ! p_l N GEkd day/
Ge3dh ot ) (kWh-3kd ™ D)
Trf:&ifé:lt 1 19.98 11.65 0.36 0.36 7.97
Tr:ftln%eitz 13.86 11.91 0.36 0.36 1.59
WE3 456 11es 0 0 311
Treatment 3
X
11.16 11.91 0 0 —0.75
Control

e A 18.0070/kg;  HLH1.007T/(kWh)TH5T
Note: Price of beef cattle per kg is 18 yuan; Price of electricity is 1 yuan/(kWh).

FEREH P BIR B AR EE 1 FIACEE 3 304 3.95 kg, AbHE
2 FAXTHALY N 4.06 kg; IR H TR & 402 1 Ffikk
3 Bk 6.59 kg, AbF 2 M A 6.77 kg: T H P
BIRErab T 1 RIALEE 3 #% 7.89 kg, ALFH 2 RN
8.10 kg R EMM AN IS HR A 2.2 Jo/kg, IS HR A 2.215
Ju/kg. FIREMF T 0.26 Ti/kg, FEMHFSE 0.15 Ji/kg it
B BB RHLIIE 400 W, WK 4 WLUE L, BEALL
PRACER 1 2Hametlt, e ml e AbEE 2 4URAREE 3 2011 5.01 £i%
1 2.56 15, XA TA 0.77 70/Ck-d). AT, %R
A AN AR TR BB R R B2 v R 2 T TR IR 22 B 8 2

3 it it

3.1 EHEKBEENF EIE RN

Wil AR R s A AR K I BN R, &
R R A T A A RN, AR TS ) THI A&
iy BN B R AR bR, — Ak, 2By THI<T2 i,
FoRARTEZ RN, T2<THI<79 I BRI, 79
<THI<88 I Ay F 0738 THI > 88 IS Ay s 3 B 8417,
ARFIERI, )7 E 7445 08:00—20:00 THI>77, 14:00
THI>82, R TRESRFERNECRE. B8
AR B NRE S T A XGHUE 5.6 %, WK T 45
R THI, MG T PoE RN BB 4t Bk )
BIF AR A IIIGE 5574 KN LA T RO =X A= & E A THIL, 2%
il T RN, ARG IR
3.2 FEHERPERFARRNGE A EIRIEIRIIR0

P W 003 0 PO i A A A 2 2 R O 1) T 4
Fvs AT LU A 2 8 7 SN RS . B A AR
b MR BRI T, B RS E X, WA
PR PR A BRI A TR I LB, H R TR
NEEm, WA E RS RS BT AR,
A 732 AR L RV 0 4 38 35 B R 2R RIS, 42
J33% AT A2 B P B G S R, T AR I
FRAR A 2F L o ARHIT U4z 07 326 AU AER R MR A 236 40 SR
55 Berman MR ANIESRI 45 B8 ANILESED
R IR IR PR 2= it J8 TC R M) o A TDARE PR o 1 7
Xof A A AR B R THAF 5T 485 SR AT — o 2 5 B ARl
T VRDAREVAN T A58 R0 I 8 340 0 S 5 A AR A R 8 1) 24
(IR AT . B, 25 S e 2 b P 4 o)
R R — B4 it . HAIUEER IR S T A
AP AR, X E R G . S A R —BUR A,
AHES ARV BCIR A . BORIERIA & . HRZEALR
WAR RS RA L.
3.3 EAEXEBEFERRMENAFEKNZFN
AL

F O H B, S s ) N . R
WER, HOVEA RS TR ER TR, KRR
AU, R P A T AN B 8 it 2 4 v 4 R 1)
HEEFB . AL G HI RS F=E T T AT
P, SRR, A 3 RN URI AR S I 35 s 25 4 v
POV RS TR iR, —FH AR B, 1T
P H G BTE 79.03%, MEIMER) 8.72 Ju/(Ck-d). 4G A
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FURIFR IR AR IR AR il o th P AR A KPR e
7 5 7 2 AN LRGP RR S s A A N L AT
M TIE NS NR S A2 F AR A, 5 — T AR
AN NPE A, 2 R B AU R G FRY,
W BEMWARAEN BRSO TOR BRGNS I e e
AR R R, AhUEESES . Sk TR I
FEMNLEE T A s . ARt — RS gl & e
JRGHURIEPHRZS AN B 0 HA N5 A S0 R CR

4 % it

D R, ek g LR R T
IR, A REG 14:00 S ER 1.9°C, FK THI
5.65% (P<<0.01) .

2) % AL AN AR IS 056 350 46 R0 2% i TR 21 FA Y
To AR VA N R Gk 5 A AT A N B A A I R AT R GA
2.37 K/min(P<0.01), K E i 0.18°C (P<0.01),
BRGNS 25 BRI IR % 6.97 X /min (P<<0.01) ,
{EL 22 25 IAKLRH )RR 25 0068 oF PAY 21 IS A7 %6 0 B i G
ZHAER

3) Ay g A R URIADRR s N 388 i 7 2R 135
H R ME s, B e RT. —Ha
A AT R AT H 8 R 0.49 kg, BEINEF) 8.72 7
/Ck-d).
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Fanning in open-topped cowshed and chromium added to diet improving
growth performance of heat-stressed beef cattle

Cai Jingyi'?, Feng Tangchao®, Shi Zhujun'?, Liao Kuoyao™?, Yi Zongrong®
(1. Animal Nutrition Institute, Sichuan Agricultural University, Chengdu 611130, China;
2. Key Laboratory of University in Cattle Breeding and Low Carbon Production Safety in Sichuan Province, Chengdu 611130, China;
3. Livestock Product Safety Testing Center in Yibin City in Sichuan Province, Yibin 644000, China;
4. Yibin Vocational and Technical College, Yibin 644000, China)

Abstract: There are high moisture and temperature in summer in the Southern China, and moisture and hot stress impact the
feed intake of livestock, further impact the production properties of cattle. Many measurements such as overshadowing on top
of the barn, fanning, and spraying cooling, additive in diet etc, were used to relief the hot stress of livestock. To improving the
production properties of cattle, fanning in open-topped cowshed combining with chromium added to diet were investigation. A
2 X2 factorial trial was conducted to determine the effects of fanning and chromium added to diet on thermal environment,
physiological indexes and growth performance of beef cattle in summer in the Southern China. Thirty-six Simmental crossbred
beef cattle ( average body weight 392.8 kg ) were chosen and randomly divided into 4 groups, and were raised in open feedlot
barn for 30 days. In treatment 1 (T1), fans were installed and chromium nicotinate was added to beef cattle diet; In treatment 2
(T2), fans were only assembled; In treatment 3 (T3), chromium nicotinate was added to diet; In the control treatment (T4), the
beef cattle were raised in feedlot barn without fans and without chromium nicotinate in diet. The dosage of chromium was
800 pg/kg. The indexes such as environmental factors, temperature-humidity index, rectal temperature, respiration rate,
average daily gain and economic benefits were collected. The results showed as following: 1) Compared with the control barn
without fan, average room temperature was lower by 1.9°C (P < 0.01), wind speed was increased by 5.6 times (P < 0.01), THI
reduce by 5.65% (P < 0.01) in 14:00 in treatment barn with fan. 2) For the cattle suffered from the heat stress, the respiration
rate was reduced by 2.37 times (P< 0.01), and rectal temperature were reduced by 0.18°C (P<0.01) by chromium
supplementation, and the respiration rate was reduced by 6.97 times (P < 0.01) by fanning. No interaction effects on respiration
rate and rectal temperature was obtained between chromium supplementation and fanning. 2) The average daily gain of beef
cattle in T1 were increased by 44.16% (P < 0.05), 35.37% (P < 0.05) and 79.03% (P < 0.05) than that in T2, T3, and T4,
respectively. Gross profit in rearing beef cattle in T1 was increased by 8.72 yuan per head per day than that in T4. In
conclusion, both cooling by fans in feedlot barn and chromium supplementation relieved the heat stress of beef cattle, and the
average daily weight gain was improved, and finally the economic benefits was increased. However, the combination use of
the two measures leads to better results.

Key words: heat resistance; cooling; fans; beef cattle; beeflot barn; chromium



