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Effects of sprinkling and fanning on growth performance and
physiological indices of heat-stressed beef cattle

SUN Kai-jia' ,GAO Teng-yun',PAN Jun',CAO Yu-feng’, WANG Xiao-xiao'

(1 College of Animal and Veterinary Science  Henan Agricultural University , Zhengzhou, Henan 450002 ,China;

2 College of Animal Science and Technology . Hebei Agriculture University , Baoding . Hebei 071001 ,China)

Abstract: [Objective] The study was conducted to determine the effects of sprinkling water and fan-
ning on physiological indices and growth performance of heat-stressed beef cattle. [Method) Thirty cross-
bred beef cattle with similar body weight and age were divided into control group A(no sprinkling water or
fanning) ,experimental group B(interval sprinkling and fanning from 12:00—04:10 pm daily) , experimen-
tal group C(only fanning from 12:00—04:10 pm daily). The temperature humidity index of cowshed and
basic physiological indices of beef cattle were measured at fixed time everyday for 47 days(pre-experiment 7
days,experiment 40 days) ,feed intake and body weight were regularly measured as well. Economic profit of
each group was calculated at the end of experiment. [Result] 1) The respiratory rate (at 02;00 pm) of
group B and C were extremely lower than that of the group A (P<C0. 01), while the rectal temperature

showed no significant difference among the three groups(P>>0. 05) ,but compared with group A,the rectal
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temperature increase range decreased in group B and C between 02:00 pm and 05:30 am. 2) Compared with
group A and C, the average daily feed intake of group B increased by 19.55% (P<C0.01),6. 67% (P>
0.05) ,respectively; and the average daily feed intake of group C was significantly increased by 12. 07%
(P<C0.05) than that of the group A. 3)In contrast to group A and C,the average daily gain of group B in-
creased by 18.52% (P<C0.05),5.79% (P>0.05),respectively;and the average daily gain of group C sig-
nificantly increased by 12. 04 % (P>>0. 05) than that of the group A.4) Compared with group A, the eco-
nomic profit (per head per day) of group B and C increased by 13.08% ,7.99% ,respectively. [Conclusion]
Alternate sprinkling and fanning and fanning can relieve the effect of heat stress on beef cattle and increase

economic profit of beef cattle production in different degrees,and the effect of alternate sprinkling and fan-

ning is more prominent.

Key words: beef cattle;heat stress;sprinkling;fanning; growth performance
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Table 1 Environmental indices of inner and outside cowshed at different time during the experimental period
i &5 A Time
Index Cowshed number 05:30 1200 1400 16:00 1730
1 544 No. 1 cowshed 23.0841.67 ab 29.60+2.22 ABb 30.53+2.34 ABb29.854+2.95 a 28.3142.77 a
g/ C

2 ‘544 No. 2 cowshed 23.70+1.62 b
4= 4 Outside cowshed 22.44=+1.76 a

Temperature

29.03+=1.86 Bb  29.84%2.15Bb 29.1042.42 a 28.06£2.54 a
31.2742.24 Aa  32.08£2.54 Aa 30.83E3.15a 29.51%3.43 a

1 544 No. 1 cowshed 95.26+3.23 B

o S RE /O
IR/ 25 2 544 No. 2 cowshed 92.3541.87 A

RH

68.15+12.31 ab 64.9049.26 a 67.8049.88 a 74.45+6.70 B
72.054+10.28 b 67.25+£10.93a 68.40+8.71 a 73.70+5.77 B

4% 4 Outside cowshed 94.0043.21 AB 64.254+12.61a 61.10%E11.17a 62.20+12.14 a 65.60411.80 A
o . 15445 No. 1 cowshed 73.43%2.44 a 80.35+2.38 A 80.55+4.10 a 80.5443.37 a 79.23£3.72 a
fﬁ%jﬁ& 2 5445 No. 2 cowshed 73.22+2.12 a 79.85+2.18 A 79.9343.80 a 79.8742.93 a 79.12+3.47 a

4 4h Outside cowshed 72.68+2.48 a 82.32+2.27B 82.95+2.62 b 81.52+3.80 a 80.244+3.39 a

TE < [F 8B 5 bR AN 8] R 5 50 3278 2 53 W i 3 (P<20.

0L W R AN R/ R 3278 25 57 W3 (P<<0. 05) . TR,

Note: Different capital letters after data in the same column mean extremely significant difference (P<C0. 01) ,different small letters after

data in the same column mean significant difference (P<C0.05). The following tables are the same.

2.2 iE) BRI vk R RS R R R R P A PR O 55
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IO AR B — A WS bR AR IE H B IR S
20~28 W /min""™ . HF 2 AIANL &AL AR L I AR
RS TIERME, A EAN AH>CH>B 4.
14:00 B, B.C 2 41 % I W 451 4 43 51 b A 21 B b 3%
AR T 25.57 %M1 16.43% (P<<0.01), H B4k C
4 AR 9. 84 % (P<C0.05), 17:30 B}, A.B.C 3
2 (10 I I A8 2R 2 S 2 K B AR B 35 K S (P<<0. 01D,
H#&E2 WA IFHH,14:00,17:30 5 0530 I 0% i

R EMEERRN N, BARMK.CHRZ . A HAEHE,
b A TR W TR] M g AR XU XSS A [ R
7 T g A R RN U, EL D TR BT I g XL
SO S5 S (R N 11t R =1 L Y VR S0 R e =
) 52 ]
2.3 BV ERME IS Mk R XU 5 R XURE AR B A B B R
E R0
AR IR 1Y BB iR B Ry 38,3 °CHY, JNFE 3 7T
DLFE Y 25 X 00 20 P AR 09 1 0 IR RS 34 v T O R AR
05:30,14:00 Bf & 2H A 4= 1Y i T B2 34 R 38 31 22 5%
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Table 2 Respiratory rate of the heat-stressed beef cattle under the condition

of interval sprinkling+ fanning and fanning ¥ /min
ZH 2%{H Difference
(fo%ujp 09:30 14:00 17:30 14;00705;50{E 17:30—05:30
A 4 Group A 35.86+10.98 Bb 46.19416. 25 Ac 54.68426.85 C 10. 33 19.62
B4 Group B 32.5749.17 Aa 34,80+16.05 Ba 39.074+13.33 A 2.25 6.58
C 4 Group C 33.71£9.83 ABa 38.60+12.97 Bb 45.094+20.41 B 5.30 12. 26
B3 RBUHEI RS WS T AR 4 0 LR
Table 3 Rectal temperature of the heat-stressed beef cattle under the condition
of interval sprinkling+ fanning and fanning C
21 5 2218 Difference
(:fojﬁp 09:30 1400 17:30 14:00705:30{ 17:30— 0530
A4 Group A 38.7140.28 a 38.73+0.28 a 38.9240.36 ab 0.02 0.21
B4 Group B 38.7340.34 a 38.747+0.36 a 38.9940.40 b 0.01 0. 26
C 4 Group C 38.7440.26 a 38.75+0.34 a 38.92+0.32 a 0.01 0.18

2.4 ) BRI B Ak R XL S R X B R R A 4R 1 H
o —: A )
1] B M K XL A5 W X0 A7 98 1) A4~ 247 H 3
PR B L 4. R 4l LA B.C 3 N
fF- 2 O 5 9 35 B0 S0 Ol 1. 081, 28 il 1. 21

kg/d. i B4tk A i FH# & T 18.52% ( P<
0.05), b CHHEBE T 5.79% (P>0.05);C 4l A
AR T 12.04% (P>>0.05), H AT 1, i) 8 ms
IR R 5 e XL 35 AT 4 R BN IR AR RS- 2 B T
S, L T B I A A XA 8 38R O T R XL

R4 BEEEBKRRERREFGTRAEAAFNFHRERE

Table 4 Average daily gain of the heat-stressed beef cattle under the condition

of interval sprinkling+ fanning and fanning

a1 i Ktk R

Group Initial weight Final weight Avcraggc daily gain
A4 Group A 406.22+33.06 457,21+32.80 a 1.08+0.17 a
B4 Group B 404.33+9. 21 464.6946.42 a 1.284+0.11 b
C4 Group C 404.00+38. 54 461.02+39.70 ab 1.21+0. 16 ab

2.5 [EERME BT ik R XL S R XURS SRR B A B 3R

BENI

H ¥R & Z O M m i K, H 5 ¥ H
B AT IR NE S ITRLE
AB.C3ARWAFMHBREESH N 9.36,11. 19
10,49 kg/d, Hrh BAARA W H B RERLL A Y
W E T 19.55% (P<<0.01), 1k C 448w T
6.67%(P>0.05);CH4ltbk AW EHE T 12.07%
(P<C0.05), [a] &R Mk i X5 R0 2 iy 3 42
BT R H R A (E LA TR] B M O R
LRSI

x5 BEREBHMRERRNEET
HEBAFHBEYRERE
Table 5 Average daily feed intake of the heat-stressed

beef cattle under the condition of interval

sprinkling+fanning and fanning kg/d
21 51 H ¥R &
Group Average daily feed intake

9.36+£2.63 Aa
11.1941. 67 Bb
10.49£2. 44 ABb

A 24 Group A
B4 Group B
C 24 Group C

2.6 B8R MRS R XS R R SR 4 T PR R A Y
ZFNEH W
BEA A 4 TN 5 G5O [A] BRI Wk e K i
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SRS FR0E 38 TR 2 1 26 % sl es AT A% L &5 R L
F6, HEGCAUEL . AB.C3HMLHERF
A5k 4.13,4. 67 F1 4. 46 g6, Hoh B.C 4k H

EEFASMIE A HEE 13.08% 1 7.99% ., A,
X AR 355 PA) A 325 4 TR I 9 e XU 1) A 35 8 48 O 6
] AR AR RL S (EARTE AR PR T R

6 BEREEKRRNERKNEGETANBAFNEFTHE
Table 6 Economic profit of the heat-stressed beef cattle under the condition of interval sprinkling+fanning and fanning
-
N ) Output .
T A B . ! _ ENCES
A/ T K B/
o1 5] (& - d 1 - H o/ Output of electricity Output of water Gross
Group PR (JC « d ! . J1 H#EH L) HFE/K i/t L) profit per
Average daily Output of feed (kW = h+ 3D (GE-d ! ek ) Water (GG ed 1 o3k 1) head
ini Electricity consu- d
gain income . Amount . Amount per day
consumption mption
A %4 Group A 16. 20 12.07 0 0 0 0 4.13
B4 Group B 19. 20 14. 44 12.75X10°2 7.01X10°? 8.75X10° 1.75X102 4. 67
C 2 Group C 18. 15 13.53 28.33X10°2 15.58 X102 0 0 4. 46

TE A AAR 15 J0/kes HARMAR 1. 29 S0/ kg BEA 0. 55 S8/ (kW « h) 3K S 2. 00 JE/t,

Note: Price of beef cattle per kg is 15 yuan;Price of feed per kg is 1. 29 yuan;Price of electricity is 0. 55 yuan/(kW « h) ; Price of water is

2.00 yuan/t.
3 9
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