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Effect of improved cooling system by the use of cross-ventilated barn equipped with an
evaporative cooling system to improved milk production and reproductive performances of dairy

cows in large farm under tropical conditions

S. Suadsong1*, J. Suwimonteerabutr' and S. Sris.ongchet2

1Departmen’[ of Obstetrics Gynaecology and Reproduction, Faculty of Veterinary Science

Chulalongkorn University

? Namphon Farm

Abstract

Heat stress has a significant impact on dairy cattle in hot and humid climates. Dairy cows that
are exposed to heat stress suffer decreased feed intake, reduced milk yield, poor expression of the
signs of estrus, and infertility. In an attempt to minimize these effects, modifications to dairy cattle
housing environments have been implemented to alleviate thermal stressors and improve cow comfort.
Several studies have shown that the housing systems in hot and dry climates can be modified by the
use of evaporative cooling for improved both milk production and reproductive efficiency of dairy cows.
The major objective of any cooling system is to keep the cow’s body temperature as close to normal
for as much of the day as possible. A more economical method to reduce the effect of heat stress is
by evaporative cooling. Evaporative cooling can be accomplished by two approaches; 1) direct
evaporation from the skin surface of the cows (fan and sprinkler combinations) and 2) indirect
evaporation which involve cooling the micro-environment of the cows, with cooling pads and fans, in an
enclosed barn. The evaporative cooling and tunnel ventilation system has the potential to decrease the
severity of heat stress and improved milk productionin dairy cows under hot and humid climatic
conditions. In addition, we found that the intensive cooling cows with the combination of sprinklers and
fans can be used for improved reproductive performance and milk production. Dairy cows were cooled
in the holding area for a total 8 cooling periods and 6 cumulative hour/day. Each cooling period (45
min) combined cycles of sprinkling (1 min) and forced ventilation (4 min). This intensive cooling system
had significantly affected on decreased body temperature and allowed cows to maintain normal body
temperature throughout the day. In this study, found that dairy cow had a cumulative hours of body
temperature greater than 38.5 °c more than 4-8 h per day, significantly (P<0.05) decline in conception
rate. This result indicated that long period of hyperthermia (body temperature > 38.5 °c) had an
adverse effect on dairy cows and suggested that dairy cows in the tropical area need additional cooling
system to completely eliminate heat stress result in close to normal fertility of dairy cows. Intensive
cooling cows have the potential to eliminate the decline in conception rate and improved reproductive

performance of dairy cows under tropical conditions.



In conclusion, the exposure of dairy cows to high air temperature and high relative humidity
throughout a year or chronic heat stress under tropical conditions as in Thailand have a variety of
effects, including decreased milk production and decreased fertility and represented a major source of
economic loss in dairy industry in tropic areas. This study showed significant advantages for the cow
cooling system can be used to reduce the severity of heat stress in dairy cows housed in hot and
humid climatic conditions. The combined effects of higher milk production and improved reproductive
performances, with the optimal costs could improve the financial status of dairy operations. However,
cooling intensification should be combined with reproductive management, hormonal application and
nutritional management to minimize the decline in cow performances under hot and humid climatic

conditions.

Keywords: Dairy cow, Heat stress, Milk production, Reproductive performances
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(Armstrong, 1994)
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nﬂiigizuuﬁﬂﬂaﬂuLﬁ%fﬂﬂﬂ’]ﬁﬂﬂ’ﬁiztﬂﬂilﬁ)d%i"\ (Evaporative cooling system)
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1) Miangnndiansvasusilalasass ( Direct evaporation) HuismafitasinmIszung
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i lelasvinmsfiansssuuiiluusnadinemsandla wEeAaeIUsImAenWA MITAMISHLN
Rgswanazinszuumsssinsanmantsliiadladenufuaunsundu szaansatioiunansa
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(Bucklin et al., 1991)
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aaungduazanudu(iauitcooling pad; 11 u.a.- 10 a.A. 52) Celsius(€)
— Humidity(%rh)
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Eﬂ‘ﬁ 3 LLamqm%nﬁua:mm%ué’uw”wfm adaManewannawitnlsasanlutisfenunnaniie
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—— Celsius(-€)
—— Humidity (%rh)
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A1519N 1 LLa@mﬂ'wLaﬁﬂm‘smﬁwuﬂawaaqmﬁgﬁ ANMUTURUANTUAZA

THI laamn

282380 1 %’QINJ madamwmmﬂmsuammzmﬂulu‘[soL%amzuuﬂ%'ummﬂ@hﬁmiizwm

madﬁw(Evap)luﬁaaLﬁauummuﬁo@mﬂw 2552

e AawtnlsaSan TsaSauuvulnai(Evap) TsaSauuunif
amngil (° AT THI gl (° AT THI gl (° AT THI
C) FUNND(%) C) FUANT(%) C) FUANT(%)
x+SD x+SD x+SD x+SD x+SD x+SD
x+SD (Max-Min) | (Max-Min) | xtSD (Max-Min) | (Max-Min) | xtSD (Max-Min) | (Max-Min)
(Max-Min) (Max-Min) (Max-Min)
anIney 22.245.5 63.6+16.3 68.417.0 20.04+4.1 83.717.3 66.946.5 23.545.7 61.6+14.6 70.1£7.1
(32.5-10.0) | (90.5-32.0) | (81.2-51.1) | (30.5-10.0) | (92.5-50.0) | (80.1-50.6) | (34.5-12.5) | (88.0-32.5) | (83.7-54.8)
Qumw”uf 27.3+4.8 63.8+15.9 75.9154 25.1£3.8 81.4+11.3 74.845.3 28.845.1 60.5£14.9 77.545.6
(36.5-17.0) | (91.5-26.0) | (85.7-62.0) | (37.0-16.5) | (95.5-32.0) | (85.1-61.4) | (39.5-18.5) | (89.5-27.0) | (88.2-63.9)
Jwray 28.2+3.8 71.0£14.7 78.214.0 26.943.1 82.91+9.7 78.1£4.0 30.0+4.4 63.1£14.7 79.614.6
(37.0-20.0) | (95.5-36.5) (88.6-66.8) (35.5-19.0) (96.0-53.0) (88.5-65.6) (39.5-18.5) (89.5-27.0) (88.2-63.9)
LB Y 28.7+3.7 74.3£14.6 79.54£3.7 27.6+2.5 85.417.4 79.61£3.3 29.1£3.8 73.5£13.3 79.9+3.5
(37.5-20.5) | (98.0-43.5) | (86.8-68.3) | (33.5-21.0) | (96.5-63.5) | (87.4-69.3) | (38.0-22.5) | (98.0-42.5) | (86.8-71.8)
WOBNIAY | 28.4£3.3 77.0£14.0 79.54£3.3 27.9+2.7 85.418.9 80.0+£3.3 28.4+3.3 77.0£14.0 79.54£3.3
(38.0-21.5) | (96.5-41.0) | (87.2-69.9) | (34.5-22.0) | (96.5-60.0) | (88.0-70.8) | (38.0-21.5) | (96.5-41.0) | (87.2-69.9)
ﬁqmw 28.3+2.7 78.7£10.4 79.7+2.8 27.742.1 87.016.8 80.0+2.6 28.3+2.7 78.7£10.4 79.742.8
(35.0-23.0) | (96.0-53.0) | (85.8-72.0) | (33.5-24.0) | (96.5-66.0) | (86.4-74.4) | (35.0-23.0) | (96.0-53.0) | (85.8-72.8)
nINgyIAy 27.2+2.7 82.3+9.9 78.5£3.1 26.7+1.8 90.245.3 78.7+2.5 27.242.7 82.319.9 78.5+£3.1
(35.0-22.5) | (97.0-53.5) | (86.2-72.2) | (34.5-23.0) | (96.5-58.5) | (85.9-73.0) | (35.0-22.5) | (97.0-53.5) | (86.2-72.2)
Fanau 27.0£3.2 84.5+12.0 78.2+3.5 26.4+1.5 93.1£3.4 78.61+2.2 28.2+3.4 81.1£11.7 79.7£3.6
(35.5-22.5) | (97.0-53.0) | (86.4-72.1) | (34.0-23.5) | (97.0-65.0) | (86.3-73.9) | (36.5-23.3) | (95.0-53.0) | (87.8-73.5)
AR 26.5+2.5 88.149.0 78.413.0 26.5+1.4 93.9+3.7 79.0+2.1 28.242.8 81.319.9 79.94£3.1
(34.0-23.0) | (98.0-62.0) | (85.8-73) (33.0-24.0) | (98.0-68.5) | (86.2-74.8) | (35.5-24.0) | (95.0-56.5) | (87.1-74.5)
aaay 25.1+£2.2 93.5+8.1 76.2+2.7 25.6+1.2 95.7+1.5 77.6+£2.0 26.8+2.6 87.1+£9.1 78.3+3.0
(31.5-23.0) | (98.5-65.5) | (82.8-73.1) | (28.0-23.5) | (97.5-91.0) | (81.7-74.0) | (33.5-24.0) | (94.5-62.5) | (85.3-74.5)
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19197 2 uaasaadsuaInnuiiaNlunands guadlsasauuyln(Evap)

159150u(A0N) AMULTIBU(M/S)

ALaay (x+SD) @hgoqﬂ-@%’]q@ (Max-Min)
153915aUEvap(AanE1) 0.7+0.3 1.0-0.0
15315aUEvap(AanEs) 1.0£0.5 2.1-0.0
153158 UEvap(AanEo) 1.310.3 2.2:0.8
15930uEvap(1aiy) 1.0£0.5 2.2:0.8
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acuEN

31N 5 LLamﬂ"]mmL%’;ausluISdL%auEvap(ﬂaﬂE1)ﬁiw:mdﬁunﬂ 4 WUAZFINITTAUNG 1.5 4.

ARALKIANNENIVBI LTI Tan(E1ALLEN1-30)

AUIFIAUANLUINIIIN LD US(E2-EI)
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acuEN

311 6 ugasdrauTaululssTeuEvap(AanE3)NzuLrINUNN 4 L.UAZFINITZALAYL 1.5 4.

ARALWIANNENI VDI LTI Tan(E1ALLEN1-30)
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AUBIANMUUUINIINLAUNS(ES-E9)
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A13199 3 URAIALARDVDITZAULRIRINUII N IILABUAZTINOINIIM 81%1%13\1 FoUITUUUTY

IMAGINITIZLRLVBINN (Evap)

Ii\ﬁl.%au iz@ﬁ.lLLﬁ\ﬁﬁ'j’]\iIﬁﬂL%a%U%L'JmT'Na’]ﬂqiﬁiz@%’uﬂ?']ugd"ﬂqﬂﬁu 1 4.

(@an) | 3uf 9 §.a. 52* Suil 15 W.9. 52* Ul 24 n.g. 52* Uil 21 .9, 52*
x£SD x£SD x£SD x£SD
(Max-Min) (Max-Min) (Max-Min) (Max-Min)

E1 26.8+29.9 45.8+48.0 - -
(150.0-5.0) (263.0-11.0)

E3 26.8+23.5 43.1£70.2 - -
(138.2-4.4) (398.0-14.5)

E5 33.2¢37.7 45.2+74.5 - -
(195.0-6.5) (419.0-10.3)

E7 28.0£24.4 35.2+42.3 - 75.8+32.6
(115.2-5.2) (234.0-4.4) (214.0-37.9)

E9 40.9+62.2 59.6+91.6 68.2470.4 66.8465.8
(356.0-5.5) (512.0-12.8) (435.0-45.0) (408.0-45.6)

el 31.2438.2 45.567.3 - -
(356.0-4.4) (512.0-4.4)

* AANBLAG mawasuudasmadalwWliusssinslulssdon

Sufi 9 f.0. 52

Suil 15 W.0. 52
FZUZAWAUNNG 4 4.

Sufl 24 .. 52
vﬁ%mLLa:Lﬂ@iﬂﬂ%%ﬂ@ﬁi:ﬁzﬁnﬁ‘unn6] 4 4.

Sui 21 7.0. 52 ﬁms‘n@maaﬂ%’uamzﬁummgwaa%aa@iﬂﬁ@@@%mwwzhﬂaﬂ

fimudalwamznaansnizwa 40 Tad Aszuzwnnuyng 8 w.
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3.1 daumsliiug
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a5197 7 LL&@NNMJE]Ga’]q%%aﬁﬂﬁi.lﬂ’lﬂﬁﬁ’l%l]@iﬂqm%ﬂ“ﬁi’ldﬂ’lEJIﬂ

A1AUNIT IR
Nasn 1(N=77) Waoh 2-4(N=57)  wasf 5 3uli(N=38)

qmﬁgﬁiﬂdﬂﬂﬂl@ﬁﬂ ‘c) 38.1520.29" 38.09+0.26 38.01£0.23°

qm%gﬁiwmagaqmaﬁm ‘c) 38.83+0.35 38.78+0.34 38.52+0.30°
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stress, 72<THI<80) uazU#Na1d (medium stress, THI =80) ﬁwam:wueiagm%ﬂﬁ‘i’mmmgdq@
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a

* a,b luundsanuuanarsnuadlinedAuneata (p<0.05)
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DINBK) DAH® (MNP — AaNAN) THANITZNLFBUNNTINMUEIFALARDLAZANNAIVEY

P o] 22D

wnniamogigauazdngalusauin adalivbddyneadd (P =0.0497 uaz P =0.0133

AUEIAL) AILFAILUATIIN 10
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29n1a
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* a,b luunudsnuuanarsnuad el damneata (p<0.05)
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wanlE sz UuaUiN SN UNAaNSzUNEa NN A
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MNMIANNATIANDIN szaumeidan sreunmsliinug S1wuassninauiion Tuias
119wz deflduauiio lifinansznudannanfinadneivedaynesia
(P >0.05) sauaasluansnsfi 11

A13191 11 LEAINANTENUVBIUAIBENS 9§ dadanInandavaudlaTany

, ARINIINANAA
nay . P value
(UIN)

JLAURNULREA HF > 93%

. 27.78% (20/72)
o @ JTaURIULIRA HF 85-
W3 (N=172) 39.13% (27/69) P=0.2433

93%
41.94% (13/31)

JEAURELREG HF <85%
Ve oy Naan 1 38.96% (30/77)
a’]@]ﬂﬂ’liiﬁ%’]%&l o
N4 2-4 29.82% (17/57) P=0.5451
(N=172) . 4
Naan >4 34.21% (13/38)
. &4 NENATIN 1 29.79% (14/47)
TIWINAIINNAN &4
- NENATIN 2-3 34.67% (26/75) P= 0.5726
Wan (N=172) &4
NENATIN >3 40.00% (20/50)

282 IUYI89919 <90
32.61% (15/46)
s, B 32.43% (12/37)
ANBIM(N=172) | Jeoiuriading  120-150 P=0.8977
33.33% (3/24)

38.46% (25/65)

282UV 8991990-120 2%

a

%

S8 IUN89919>150 1%

wBa(N=172) wala 1-24 - P=0.2788
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