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Abstract

Project Code : MRG5380151
Project Title : Effect of seasonal variation and diurnal temperature patterns on conception rates in dairy
cows under tropical conditions
Investigator : Dr. Siriwat Suadsong and Miss Junpen Suwimonteerabutr
Department of obstetrics gynaecology and reproduction,
Faculty of veterinary science, Chulalongkorn university
E-mail Address : ssuadsong@hotmail.com; suwimonteerabutr@yahoo.com
Project Period : June 2010 - 2012
Abstract :

Heat stress cause infertility and represented a major source of economic loss in dairy cows under
tropical conditions. The conception rate of dairy cows decrease 20-30 % in hot season. The conception rate was
lower in April and May when compared to other month, which lowest in summer and highest in winter. The
effects of heat stress can be directly related to the increase in body temperature of dairy cow, which affects the
reproductive function and embryonic development. 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 study
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 the effects
of heat stress. The intensive cooling cows with the combination of sprinklers and fans were used for improved
reproductive performance. Cows were cooled in the holding area for a total 8 cooling periods and 6 cumulative
h/day. Each cooling period combined cycles of sprinkling (0.5 min) and forced ventilation (4.5 min). This intensive
cooling had significantly affected on decreased body temperature and allowed cows to maintain normal body
temperature throughout the day. The conception rate of intensively cooled cows with sprinkler and forced
ventilation was significantly higher than that of uncooled cows. In conclusion, in hot and humid climatic conditions
there is a large decrease in the fertility of dairy cows during summer months. In addition, intensively cooling cows
has the potential to eliminate the decline in conception rate of dairy cows under tropical conditions. Therefore,
intensive cooling is essential in dairy cows under tropical conditions to prevent hyperthermia and its harmful

effects on those cows.

Keywords : season, heat stress, body temperature, conception rate, dairy cows
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i:ﬂ:nmamuﬁ'i'}{lmUﬂqmﬂgﬁgdmﬂﬂ'ﬁ 38.5°C (T.61870) 24.0 11.0
18.9 14

5:ﬂmma:auﬁiﬁamﬂﬁQM%Qﬁgdmnnﬂﬂ 39.0°C (T3.faI)
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mUlﬁ]a@@‘iﬁmagiuﬁws:ﬁummsﬁﬂnﬁvlﬁmﬂ%uazmﬁﬁfm%'lﬁrgmmﬁa
2. anadaNwsVasgAMAakIzENMNEIMANUSATIMSHENAAVasulATARA
nnmsdnsdayasmwamalulsaizan (@797 2) waasliiAwinlugngion (e, - f.0) WDz
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o mafigunnuazanuTusadiadldunidian woeRnmau Sunan anTIAN LAZNUNRUT AzRwihamainis
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LA 2AIIMINFUA pangiionne ANMNTUENNNS AauiaNuaILaINn
vaduila °c) (%) AN ouTu (THI)
(%) Wiy | ¢ g9 | g9g@ iy | g9 | g9g@ wdy | 6 g9 | §9g@
dnanay 34.9 26.4 | 26.4 | 306 | 715 | 715 | 82.7 | 758 | 75.8 | 79.8
nunus 25.7 28.3 | 28.3 | 333 | 73.0 | 73.0 | 859 | 788 | 78.8 | 83.1
fiwau 15.9 28.5 | 285 | 327 | 722 | 722 | 84.0 | 788 | 78.8 | 82.3
WEEY 7.6 301 | 30.1 | 351 | 71.0 | 71.0 | 83.3 | 81.3 | 81.3 | 85.2
wENAA 11.0 30.0 | 30.0 | 344 | 740 | 74.0 | 84.6 | 815 | 815 | 85.3
Iguiou 14.5 29.4 | 29.4 | 33.0 | 76.0 | 76.0 | 859 | 81.0 | 81.0 | 84.3
nangnea 16.8 28.7 | 287 | 326 | 77.2 | 77.2 | 86.6 | 80.1 | 80.1 | 83.9
G 20.6 28.4 | 28.4 | 320 | 785 | 785 | 87.3 | 79.9 | 79.9 | 835
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NMsAnEaaMINFNAaluTIndaud guasuilanuifeslulsaSentndnuin i@ennnaniioul
[ a = A aa ° @y AN v a A '
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fidaannmanandaudsiuuandanull lasudlesufdanminaufageludriduluazdasd (deusuiuaz
unman) uaziidanmnaudadluginail wazudlefidannnaudagefigalwdousnnandauiuiing
W uazflidannnanfadfgalumadewnmeuduiuiingioun lasfianuuandranuainsfitbidgn
afid (P < 0.0001) wilaflasumsnsufionsrufeuiiuan nguaa fnwin uaznIngIAy JoANNINENGa
laidnsnuidewnwanadalsuiauneada (P > 0.05) nnanmsdnwuaasliiAuiuailauwanladsumsusu

' v o va o a . o o a aad Y o Aav 4,
LﬁUuluﬁﬂﬂﬂﬂiauﬁlzﬂqlﬂﬁa(ﬂi’]ﬂ’]iwﬁu@]@a@aﬂﬂU'Nﬁuﬁa']ﬂfy"ﬂ']ﬂﬁﬂ@]sﬁdﬁﬂﬂﬂﬂaﬂﬂuiqﬂdqujﬁ]ElﬁN']u;J']
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aaad L6 s'foﬂ'mﬁwga"fmaaqm%gﬁiwmmzdmamz*nmiaqmﬁgﬁmﬂumgnLm:ﬂ'ma'%aumaaﬁ'sa'aﬂu
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#anINUULUMIANENANNFUN UV Smiwmmauﬁ@ﬁuma:ﬁLLﬂIﬂﬁqmmnﬁiﬁamﬂg{l (hyperthermia)

U

wWislizsznanivmeligunnigunnnidgunnisnmandulnd (38.5 °C) dadu wui szozanazauiul

U

O 2. & A o @

Iﬂﬁqmﬂgﬁgamﬂn'jﬂ 38.5 °C ¢iain AanIznudadnIMINENGaadIinBEIAYNINEDa (P = 0.0075)

70 A

50 431°
40 34.2
30 -

Conception rate(%o)

10 A

<2 h/day 2-4 hiday 4-8 hiday =8 h/day

Cumulative hours of hyperthermia (B ody temp erature =38.5°C)
3N 7 LLam@hé’@mmiwaua@mmLL&iTﬂuuﬁﬁs:mnmazamaaqmvxgﬁiwmﬂﬁgamﬂﬂdw 38.5 °C ¢a7%
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80@ LLa:ﬁav@i’]miNmJ@ﬂLagUgdﬂ’i’]LLﬂIﬂuNﬁLgﬂdluIidL%auﬂﬂa (27.2 % uaz 19.5 %, Musay) liaanns
NRUGAAWT LR a e 6]’116\‘1LLﬂIﬂ%Mﬁi‘ﬁ"S:UUﬂ’]ﬁ:‘U’]Uﬂ?ﬁ&l%@%ﬁ%ﬁﬂ’)’]&lﬁ%&ﬂiﬁ@Elﬂ’h dafiounuulafiae
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nmsansdssiiusasliifiniinsldszuomsianudulituwilennlagfiansszunsanufanaanain
i'wmmjaaLL&iTﬂiﬁ”’l@‘ﬁnﬂﬁq@LLazfu'aymﬂﬁq@ azvhlRusdlanuiianuiounazanlusromuanss wlaifiannuadoa
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[y ' & a a o & a N { °
Jouszanluiamoinniuuaziian1izanuaioanaNuiauTu (Heat stress) 3a3nnavasgmngiiainianazyin
TWuiladuieanaeisananuiaudn Ao Ngmnpiiszning 25 waz 26°C (Berman et al., 1985) lastann

ometau gelafigunpiiginitszauivlilaagauno(Comfort zone) wiagini1 27°C wialdawiiinszay

'
a

ANAAILAINANINTEY T% (THI;Temperature Humidity Index) §4ni1 72 azvhlilaSunaniannIane g iaaa

a

o v A a a a A =3 Al
ANMULATYAINNAINIDUDT U (Armstrong, 1994) IG]EJLSJEJS’NH’]EJ&JQELMQ&JLW&J@G‘U% (ﬂﬂmqm%g&lﬁdﬂ’m’ﬂaﬂﬂﬂ’ﬁ
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o AL A & A A A & A A
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WWIKAIQEIMIT UAZAAMINEATUN (Stott, 1981) NTIBNUMIANENNAININ UTIN Uazame (2544) WU
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i:mUmw%”auaaﬂuaﬂmmﬂLﬁa%'ﬂmau@amaaqmﬂgmus’nmﬂlﬁmmﬁ naydsnusamegd lasuainusanain
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Hudndlanansdd 1w nsiianuTan(Conduction) MINIANUTAN (Convection) MIWHIIF (Radiation) LaznNs
JeLn8 (Evaporation) udt NITUIBNNTIZLIANNTDWULLUAS e]ﬁvl,ximﬁ'ﬂm'ﬁ:mwam{’] (Nonevaporative heat
loss) 1% M3ANLTan NMIWIANNTEL LazNIUNTIFTEN a:ﬁwmu"l,@?amaﬁﬂizaﬂ%mwﬁﬂ%avlsjﬁuagjﬁ'umm
Lmﬂ@mizijqmwnﬁmylm’wmmmzqmﬂgﬁmaa?amwﬁau fFunMITLnganusanaanwanmMelage
MINTELIRMSTioNdAEnszimeain (Evaporative heat loss) 1% mytuia uazmawigle axflszansanm
luﬂWiﬁwaﬂuawmﬁ’uamwmmﬂmzmanﬁmm%uga Legates uazAmsz (1991) Munwi1 gaunnlvesemead
waﬂifmumnﬁq@]@iamsmauauawaai’wmﬁ J09R9NNAE NIUHSIFANTDU ANNABINA Wz ILAREUTiTeS
1M ANAIAL mﬂﬁugﬁfma\‘iqmvxgﬁmmm:v‘iﬂﬁmwuLLmn@ms:MNqnmgﬁmaammmm:qmmgﬁmad
emeuailaanas 'ﬁﬂﬁmii:mmmm%auluiwmwaauaﬂﬂaaﬂg%dm@ﬁammmaﬂﬁw‘lﬁémﬁﬂﬁu Gl
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anuausananiemeaziiuaass luundetunsruaumssumiswazmsmelaasrhomnniu udagols
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wam:ﬂmjmmmm’%mmﬂmm‘fﬂwfuﬁamﬂmwﬁLﬁyﬂﬂummmmmuﬁ”auﬁu‘lﬁmﬂﬁq@ udagndlsnanums
Ifszuurihanuiulinuuileazdasfianlfanolunmsvinnweesszuulasamzaldanusunasnu Wi wae
szuuﬁaaﬁwmuama@imﬁaﬂﬁmn‘?‘iqmﬁlalﬁmmmmﬁmzﬁummgmaammm‘%mmﬂmw%’au F99zaan9n
whlaKanTEnuINANNeIsanaNNTauldaafilssinsaw é’afumﬁnmmm@j&nﬁwmammgﬁamﬂ
Hafe U leTuanMsAnwil %“0Lﬂu’éaﬁa:Lﬂuﬂiz‘[wﬁuaﬂﬁﬂuummﬂumsﬁﬂﬂﬂixqﬂ@ﬂﬁm:@iaUazﬂ
Yenouada i



15

LON&EIID19D9

Umiu s 1h3aas gala §390 nesmoauad aq‘ﬂf‘nf wWIuNTIUWA Aad wn1dgwd weds gassmAsud wlsed
aunwiwand anlsr 9wdn lnarssm nedduasto b nazuafuslnun dud UszAnius wiiy nénfisg
Al nmeanst uazduniiiy fAusBiyes 2544 nadnsutladywinanandasnuaznisgyie
annzszuzaululauy Nenwidbaduauysol dinnunemuaiuayunide (an1)183 wih

Armstrong, D. 1994. Heat stress interactions with shade and cooling. J. Dairy Sci. 77:2044-2050.

Ashutosh, O.P.D. and Kundu, R.L. 2001. Effect of climate on the seasonal endocrine profile of native and

crossbred sheep under semi-arid conditions. Tropical Animal Health and Production. 33:241-252.

Berman, A., Folman, Y., Kaim, M., Marnen, M., Herz, Z., Wolfensen, D., Arieli, A. and Graber, Y. 1985. Upper
critical temperature and forced ventilation effects for high-yielding daily cows in a subtropical climate. J.

Dairy Sci. 68:1488-1495.

Ealy, A.D., Drost, M. and Hansen, P.J. 1993. Developmental changes in embryonic resistance to adverse effects

of maternal heat stress in cows. J. Dairy Sci. 76:2899-2905.

Legates, J.E., Farthing, B.R., Casady, R.B. and Barrada, M.S. 1991. Body temperature and respiratory rate of
lactating dairy cattle under field and chamber conditions. J. Dairy Sci. 74:2491-2500.

Putney, D.J., Mullins, S. Thatcher, W.W., 1989. Embryonic development in superovulated dairy cattle exposed to

elevated temperatures between the onset of estrus and insemination. Anim. Reprod. Sci. 19:37.

Rocha, A., Randel, R.D., Broussard, J.R., Lim, J.M., Roussel, J.D., Godke, R.A. and Hansel, W. 1998. High
environmental temperature and humidity decrease oocyte quality in bos taurus but not in bos indicus cows.

Theriogenology 49:657-665.

Ryan, D.P., Richard, J.F., Kopel, E. and Godke, R.A. 1993. Comparing early embryo mortality in dairy cows
during hot and cool seasons of the year. Theriogeology 39:719-737.

Stott, G.H. 1981. What is animal stress and how is it measured. J. Anim. Sci. 52:150-153.
West, J.W., Mullinix, B.G. and Bernard, J.K. 2003. Effects of hot, humid weather on milk temperature, dry matter
intake, and milk yield of lactating dairy cows. J. Dairy Sci. 86:232-242.

Wofenson, D., Roth, Z. and Meidan, R. 2000. Impaired reproduction in heat-stressed cattle: basic and applied

aspects. Anim. Reprod. Sci. 60:535-547.



16

Output mn'[wson1ﬁ%’aﬁ1&'%‘unumn ann.
Namuﬁﬁuﬁua:msmuaNaaﬁusluﬁﬂsmgu%ﬁn'l‘s
1. Suadsong S, Chaikhun T, Suwimonteerabutr J. 2011. Effect of improved cooling system on diurnal body
temperature patterns and conception rate in dairy cows under tropical conditions 2011: conference
proceeding, July 26-29, 2011, Suranaree university of technology, Nakhon Ratchasima, Thailand. p 361.
2. Suadsong S. Alleviating heat stress leads to improved cow reproductive performance. In: Milk Production
/ Book 1. InTech; ISBN 979-953-307-116-8 (Chapter xx pp; In press)
mauasuwIdeldlglseland
2.1 @awdiad ((nmaihldsdamnomelmifessle W%aﬁﬂ’]iﬁ’l"[,ﬂﬂizﬂqﬂ@ﬂﬁﬂElﬂ’]ﬂ‘lg'iﬁﬁ]/‘i_qlﬂﬂaﬁ’]vlﬂ)
ﬁmsﬁnNamsﬁﬂwﬁﬁmé'uvlﬂﬂ%'uﬂyLLa:ﬂS:qnﬂ%@ﬁ%l%ﬂﬂsfu“[ﬂuuﬁiﬂuimamﬁ%’a Fadunfula
umm@lmg’(ﬁﬁm’suuﬂa’%@uumuﬁsuﬂizmm 100-120 §7) 319I% 2 Uiid laamTiITULNIYNANNLEwLES
g'ﬂLLmﬁ%mii:mﬂmw%’aﬂﬁﬁ’uLL&iTﬂu&Jé‘aﬁnmﬂﬂmamﬁ%’ﬂvlﬂ‘ﬁashaLﬁ&JgﬂLLUUﬁ’ULL&iTﬂ%@uﬂuQJ il

6

\ a a a a v a = S 7 Y a o o
ﬁ’]&l'ﬁﬂ’ﬁ’)ElLWNU?Z?IV\ﬁﬂ’]Wﬂ"IiNQ@W(”NW"I%&JVL@]LWNN"IT]“IIR NN BNANAAUN BULAZFNTINNTWN I TRUWUD

o

A

naadarnliialanuluru S nandatiuueds/dy AN ey 10-11 nn/dau Wi 13-14 nn/dasu) wasd
28z IUN 0979808 (10N Uvzanos 200 % aatrRalvzanos 160 A4) %umi'cn:ﬁwmiﬁﬂmmmﬁummoLﬂiwgﬁaa
da'ld
2.2 B33 (@nmswamnsisoumszewannnidulng)
inamifnsITuanlslumatounsseuluszauliggre(emedaiunnamand awnaansol

NAINLIREL)



	1
	2

