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Abstract

Beef and dairy cattle small household farmers in Chiang Mai are facing severe weather,
especially in the summer, resulting in reduced productivity and higher costs. Cattle housing and its
environment are important factors that affect indoor temperature. This paper aims to provide the
general physical characteristics of beef and dairy cattle housing and the environment surrounding the
houses in the small farms in Chiang Mai. They were used to consider the existing housing problems and
the relationship between housing characteristics and cattle comfort. It was found that most cattle
housing is too short with a height of about 2.7 meters, using roofing materials that cause heat transfer
under the roof and radiating heat into the cattle housing. In addition, the survey also found that cattle
housing is not conducive to the wind, and there are other buildings near cattle housing that block the
wind direction that cause the indoor temperature was higher than the outside temperature. The high
temperature leads to increase heat stress of cattle during the summer to moderate to high levels.
Therefore, the important strategy that should be considered to improve the indoor air quality is the
cattle housing styles i.e. increasing height and using roof materials with low thermal conductivity.
Shading around the house and building orientation are also important for reducing the temperature

inside the housing.
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Table 1 Thermal humidity index (THI)

Heat stress levels THI
No-stress <72
Mild-stress 72-178
Moderate 79 - 88
Severe 89 - 98
Cannot life 11N 98

Source: Mader (2006)
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Fig.2 Characteristics of beef cattle housing
found in Chiang Mai

Fig.3 Characteristics of dairy cow housing found
in Chiang Mai

Table 2 Cattle housing information (n=390)

Components Beef housing Dairy housing

(n=347) (n=43)
(x) sD (X)  SD

Width (m) 6.17 3.06 7.60  4.85

Length (m) 9.17 5.18 1339  8.50

Height (m) 328 097 270 081

Areas/cow 6.6 10.06 13.15 12.14
(m’/cow)
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Table 3 Beef and dairy cow housing components (n=390)

ltems Beef Dairy Items Beef Dairy
housing housing housing housing
F % F % F % F %
Roof shape  Flat 14 403 - - Ceiling  None 299 86.2 43 100
Skillion 25 720 6 1395 Bamboo 2 06 - -
Butterfly 1 029 - - Polyethylene 46 133 - -
Gabled 305 8790 37 86.05 Wall None 281 79.4 28 63.6
Others 2 058 - - Hard wood 7 2 - -
Roofing Fiber cement 125 347 24 522 Bamboo 22 62 7 159
materials Zinc sheet 163 453 18 39.1 Block cement 2 0.6 - -
Alu-Zinc 17 47 4 8.7 Polyethylene 34 96 8 182
Plastic nets 2 06 - - Plastic nets 8 23 1 23
Polyethylene 53 147 - - Floor None 250 72 25 58.1
Constructive  Concrete 2 0.6 - - finishing Concrete 58 16.7 15 349
materials Steel 25 72 6 14 Steel 1 03 - -
Hardwood 303 87.3 36 837 Hardwood 6 17 3 7
Plywood 7 2 - - Others 32 92 - -
Bamboo 9 26 1 23
Note: F= Frequency
Table 4 Environment and orientation of beef cow housing (n=347)
Cardinal directions
Items North (N) South (S) East (E) West (W)
F % F % F % F %
Orientation* 272 78.4 - - 75 21.6 - -
Trees 152 43.8 94 27.1 105 30.3 72 20.7
Hardscape 25 7.2 16 4.6 18 52 14 4.0
Wet land 12 35 il 1.2 5 1.4 4 1.2
Grass land 21 6.1 11 3.2 14 4.0 12 35
Building 61 17.6 38 11.0 40 11.5 39 11.2

Note: N= 315-45, E= 45-135, S= 135-225, W= 225-315
Orientation®: N= N-S axis, E= E-W axis
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Table 5 Environment and orientation of dairy cow housing (n=43)

Cardinal directions

Items North (N) South (S) East (E) West (W)

F % F % F % F %

Orientation* 29 67.4 - - 14 32.6 - -
Trees 29 67.4 21 48.8 18 41.9 17 39.5
Hardscape 8 18.6 3 7.0 3 7.0 2 a7
Wet land 8 18.6 0 0.0 7 16.3 2 4.7
Grass land 8 18.6 11 25.6 10 233 8 18.6
Building 19 44.2 8 18.6 9 20.9 10 233

Note: N= 315-45, E= 45-135, S= 135-225, W= 225-315
Orientation®*: N= N-S axis, E= E-W axis

'
= a I

lsaSeulauunuIndauvniedy 37.13 %% (SD =

9 U

2. @nnazaunglulsasau
3.04) warAuAUEUTIMSIade 49.57% (SD = 7.84)
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Table 6 Mean daily weather on farm

Weather Beef housing (n=347) Dairy hosing (n=43)
Outside Inside Outside Inside
housing housing housing housing

(X) SD X) SD (X) SD (X) SD
Temperature (°C) 38.20 297 37.88 3.25 37.13 3.04 36.40 3.40
Relative humidity (%) 40.38 10.08  45.00 10.28 49.57 7.84 50.37 8.12
Wind speed (m/s) 0.21 0.29 0.14 0.35 0.13 0.21 0.06 0.09

87.16 (SD=4.03) d@nsulsasoulauunuIndan THI
WAy 86.60 (SD=4.35) LieiwaldiuSeuiiisuniu

WehAgumgiuasanududuinsaigly
1595 UUINIASERUAINULASEAYRItAlag Y

Temperature-Humidity Index (THI) au@un15989
Mader (2006) wu3nlsaseulatleda TH ady
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wsyuuiarlydfiusyansamaneldanindeuda

idlominenanieueniiseuarinarudiuuagii
omeduiigensoulaoenly (Hatem et al., 2006)
wiannsdsnuiiiioaniadousazlaisuuand
msnuasnsazsiymineniseruililaviei
Telugnl3fisalssulitud faduisnsiinumsns
sedopilgldoniiosniisriaulates fuiibes
dulngfeogluvinadiundsihssumni wudies
5 yhdu Pifinanszuienudeuanguvgiinigly
Tsadeudanulumsidedaun uazwu 7 vhdudifnds
58UV sprinkle  vunasmlaglifivnay difies 2
Wisuiifin sprinkle vundInuazdiwaau Tdwunis
finds Fog cooling system nnglulsaeuinunsns
sedosnalaiouarlnu

Table 7 Temperature-humidity index (THI) and heat stress levels of beef and dairy cows

Temperature-humidity index

Type of housing (THI) Heat stress levels
X SD
Beef housing (n=347) 87.16 4.03 Moderate stress (79-88)
Dairy housing (n=43) 86.60 4.35 Moderate stress (79-88)

3. UszAnsamnisanndnuiouvalsasou
\dlofiansaunusganinmveslsuiouves
inwasnsTegesiitoglunisanseiuanuiaienves
laanAusavesgungiuinulagseu (7,,,) way
gaumilanelulsulou (T,) el AT = T, T,
‘wmfﬂiaL'%auiﬂLf:asuaamwmmiwsiaaﬁﬁaaj
annsaangamianeuenldiade 0.76 “u (SD =
1.41) Ineflsadeulaulofiannsnangamiiliaen
10.25 °9 wagdunsuisiigamgiinnglugandinieuen
i1 3.15 °g dwiulsuSeulaunveununInssed oy
fifloganunsnangumgliannateuenidiads 0.18 s
(SD = 0.71) TneillseSoulaunitanunsaangamgdile
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g9am 2.55 °9 uaznuiuaziuisvisdonmgiinigly
gandnieueniis 1.95 °g dadeyalu Table 8

Table 8 Thermal efficiency of cattle housing

AUAN9YDIREUNYH
Type of housing (AT = Toue Tin)
(X) SD
Beef housing
0.74 1.24
(n=347)
Dairy housin
i : 2.55 0.56
(n=43)
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dothdeyauiinseianudusiuslagld
MaeTzRLUUannsrateinUsLaglinisiden
FuusnensallagiBifiusulsdassuuudunou
(Stepwise Regression) #U31AIgIU04L5aLT0UIl
ansnadonui1eIgun iintguenuaraely
Tsadousnniign sesaanfugunssmvdsen d1uou
o1mslnoseulsaFou uayTagymdsan Jsaunis
wennsaliildanunsaesueldannsaesuiemeny
Asvesgungiintsuenuazntslulsuiaulads
93.6% (F=107.59) feiun1seonuuulsedeunes

LABATNTT8E08T9ATIANUEIAEAUAITAIUA
doalsaSeu JUnsmamLaziden Tanymanl
Fmnzauazdislinisssugonanislulsadeu
ﬁ%uuaxamqmmﬁmaiuiiﬂSau (Hatem et al.,
2004; Samer, 2010) SAAuiuituAiddouayitud
szjuﬁmasammiﬁﬁuﬁmmLLﬁ‘fJnLLazmia%’NEJ'Wﬁﬁ
Anfdulsuseusrdrsangungineudilsuiould
antiazgasanseiuauLAseavedlald (Cole,
2011; Tatsapong, 2017)

ANOVA
Model Sum of Squares df Mean Square F Sig.
Regression 53.101 2 27.957 107.588 .000°
Residual 477.436 385 .260
Total 530.537 387
Model Summary
R R Square Adjusted R Square Std. Error of the Estimate
967° 936 927 50976
Coefficients’
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
Std. Error Beta
(Constant) -3.413 .360 -9.476 .000
Roof shape (Skillion) -6.674 .559 -.540 -11.939 .000
Housing height 1.660 131 .625 12.647 .000
Building around housing (S) 506 162 135 3.127 .003
Building around housing (W) 584 181 144 3.237 .003
Roofing materials (Zinc) -3.032 1.258 -.120 -2.409 .021

a. Dependent Variable: Temperature difference (AT = Tout-Tin)
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nasAlaglEANSauasnneglulsuseu dn159n
Neeesiliidedonisiuan sausdailonansfivang
Aansanuuseulsaiauniy guugiaiely
lsaSeuanimielndifesivaunginieuen
lsuSeu dawavilviszAuanuasuavelaluyiegg
Fousglusziuurunansiiags Fatunisfime i
dfgyfinsinnfinnsanuuusaniwernianiglu
Tsaseulaunnmsunleteunnsasiunisesnuuulaun

v
=% =
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ga%ouldd sautsenaiinisfiansanldszuunadl
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