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Feeding Management for Beef Cattle (Bos indicus)

From Patterns of Skin Temperature data by Infrared Thermometer
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Abstract

The objective was to measure the effects of management of feeding by cooling
techniques (Modified roof vs. Normal roof) on the performance and body temperature data by
infrared thermometer and physiology of 10 young female cattle with similar live weight 245 kg.
The study was carried out at Chainath Agriculture and Technology C ollege, Chainath Province,
Thailand. The animals were divided randomly into two groups, each group comprising of 5
heifers. The two groups were used to evaluate the effects of modified roofing (normal roof fitted
with woven polypropylene shade cloth) on the subjects® physiological responses to heat stress
and performance under hot humid conditions.

Results indicated that the modified roof (MR) otfered a more efficient way to lower heat
stress of the cattle than the normal roof (NR). The difference was sufficient to enable the NR
female cattle at 14:00 pm. to have Temperature Humidity Index (THI) (82.004+3.09)
significantly higher than that of the MR animals (80.2643.02). Roof temperature measured by
Infrared Thermometer of the MR animals was found to be statistically lower (P<0.01) than that
of the NR group. Rectal temperature (RT) and Live weight of the cattle kept under MR were
found to be significantly higher (P<0.01) than that of the NR animals while Cortisol (ng%) and
Tritodothyronine of the MR animals was found to be differed (P>0.05) from that of the NR
animals.

The use of roof modification has proved to be an effective method to alleviate thermal

strcss in young cattle and is recommended for use in monsoonal areas.
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9. RSN ToYANNADA - NIINAABAIIY CRD (Completely Randomized Design)
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wiondie MIAATIZHTOYE (ANOVA) NDMIANLUANANIEHINGY (NR and MR) F4
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=) . VoA o . =& i ] .
AoYij = f1e1unnIndan No. jFaeglungu ith ;
1 = population mean;
Ai =10 SnFwa VoINgU No.i (1= 1, 2).
&€ = the experimental error from random;

&ij ~NID (0, ge2); 1oz NID is normally independently distributed.
T-test 1ag 14 PROC TTEST 984 SAS V. 9.0 (SAS Institute 1999) iNOHIAHIIUUANA

T o e 3 1 =
TEHTN ﬂ%ﬂlllu‘l’l HagAIMuaag 1w ANRAY £ SE.
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19915199 1 11150050191431A1 Black  Globe Temperature #3871 8:00 1.

o o

guniimoueniiiwmniny 24.7542.39 °C Tanuuandetisiideddgdanaadd (p<0.01)

i ]
s I A1 1

dofoudy A NR - Falldwmifiy  22.8541.89 °Cuaz MR Fafiguviady 23.3702.24 °C
AINAIAY U WA Black Globe Temperature 11781 14:00 W UANUUANAT1IDH1IT)
tindAgdanaadi (P<0.01) iafleuiuf NR Fafisunidu 33.142.82 °C uay MR Faiian

W10 33.0242.77°C eud iy

M15199 1 MeantSD "C 184 Black Globe Temperature Lﬁu%’waﬁnm 8:00 Y., 14:00 and

17:00 1.
Time MR=SD NR+SD OS+SD P- value
08:00 23.37£2.24° 22.85+1.89 24.75+2.39" <0.0001
14:00 33.02£2.77 33.14+£2.82" 43.1043.10 <0.0001
17:00 30.53+2.12 30.05+1.77 30.5341.99 NS

X. y — Means with different superscripts arc highly significantly different (P<0.01).
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15197 2 Mean+SD 04 Temperature Humidity Index inUD03afial 8:00 W, 14:00 and

17:00 M.
Time MR4SD NR+SD OS+SD P- value
8:00 71.49+3 .43 71.97+3.34 72.2943.49 0.4421
14:00 80.2643.02° 82.0043.09" 86.73+3.39" <0001
17:00 78.88+2.90" 79.75+2.72° 80.80+2.617 0.0015

a, b — Means with different superscripts are significantly different (P<0.05).

X, ¥, Z — Means with different superscripts are highly significantly different (P<0.01).

PNa1197 2 aansaesine1d3181 Temperature Humidity Index #1721 14:00 4.

o A o o

gungineueniiiii  86.733.39 Tarmuand1e1eiitiod1Agdinaada (P<0.05)

U

dladausy 7 NR Seda iy 82.0053.09 uaz MR S9ia iy 80.26+3.02 @1ua1AL
AL WA 1A) Temperature Humidity Index 11381 17:00 W Sanuuand e aiiivd Agyde
MaAaR (P<0.01) faeuduf NR Felldwrini 79.7542.72 uag MR Fala iy

78.88+2.90 AIUAIAD

a13an 3 dmin (k) veelaie n1wla Tsuiouannilng Modified roof (MR + SE)

nsuieunulsuseulnd Normal roof (NR + SE).

Time MR + SE NR + SE P- value
Tl 248.80 = 3.67 236.80 + 5.53 0.0519
T2 248.80 + 3.67 236.80 = 5.53 0.1080
T3 262.40 + 5.15° 24120 + 5.50" 0.0227
T4 271.80 £ 6.51" 246.00 + 4.82" 0.0129
TS 281.40 + 6.40 249.40 + 4.09 0.0029
T6 310.60 + 5.56" 267.20 + 3.44° 0.0002

T7 344.80 +4.20° 279.40 + 1.66 <0.0001
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All 280.77 + 5.94" 24920 £3.46° <0.0001

a, b - Means within a rows with different superscripts are statistically different (P<0.05).

X, y - Means within a rows with different superscripts are statistically different (P<0.01).
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M523 4 gamgll 0 meldndimIseSoudaulas (MR) uaveumgiineldudan

Tsu5ouilna (NR)

Roof temp. ('C) MR =+ SE NR + SE P- value

Roof temp 3567+ 1.35° 44.49 + 2 40" 0.0050

X, ¥ - Means within a rows with different superscripts are statistically different (P<0.01).
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MW 1 Roof temperature (°C) of the modified roof (MR} and normal roof (NR) used

in the present experiment.

a31ai 5 gunpinnawin °0) vesladienmeldTsuSoudauilas (MR + SE) nfieuidioy

@
fugampiinnsmin (CC) vesladlanolalsuioulnd (NR = SE).

Time Time MR + SE NR +SE P- value
Tl x Dec 39.28 + 0.09 39.14 £ 0.17 0.4931
T2 Jan wkl 38.98 +£0.21 39.44 + 0.20 0.1511
T3 Jan wk 2 30.02 £0.16° 39.62 £0.19° 0.0397
T4 Jan wk3 38.88 + 0.28 39.52+0.16 0.0834
TS Jan wk4 38.98 £0.13 39.28 + 0.24 0.2954
T6 Feb wk 1 38.82+0.13 39.54 £0.16" 0.0089
T7 Feb wk 2 38.94+0.12° 39.58 £0.17" 0.0142
T8 Feb wk 3 38.66 +0.22° 39.78 £0.107 0.0019
T9 Feb wk 4 38.70+£0.12 39.64 + 0.04° <.0001
T10 Mar wk] 38.72 £ 0.14’ 40.46 + 0.26° 0.0004

T11 Mar wk?2 38.90 + 0.19° 4036+ 0.26 0.0020
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X

T12 Mar wk3 38.80+0.12° 40.20 £ 0.20 0.0003
T13 Mar wk4 38.50 £ 0.00 40.38 £ 0.49" 0.0048
T14 Apr wkl 3930 +0.127 40.42 +0.31 0.0093
T15 Apr wk2 39.54+0.13 40.68 £ 0,22" 0.0020
Tl6 Apr wk3 39.46 £ 0.16" 40.38 £0.07" 0.0006
T17 Apr wk4 3922 +0.12° 40.68 £ 0.22" 0.0004
T18 May wk1 3942 +0.18° 4042 £0.16" 0.0029
T19 May wk2 39.16 £ 0.09° 40.64 £ 0.16" <0001
T20 May wk3 3930 +0.12 40.66 + 0.15" 0.0001
T21 May wkd 3R92+0.11 40.16 £ 0.24" 0.0016
T, All 39.02 £0.04 40.05 £ 0.07" <.0001

a, b — Means within a rows with different superscripts are statistically different (P<0.05).

X, ¥ - Means within a rows with different superscripts are statistically different (P<0.01).

1 T 3 t
1AM 5 msaoiuielaneuugi RT (C) #iT all voslailofiagniald

a
@ 1

LY 1 Voo s ' o ' 3
Tsusoudaulaaid iy 39.02 £ 0.04(°C) Fadnigamgil RT C0) voaTlniilofiognold
TsuFaulnd fiswiiu 40.05 + 0.07(°C) ilenademisdignisadanygungid RT (°0)
V94 T6, T8, T9, T10, T11, T12, T13, T14, T15, T16, T17. T18, T19, T20, T21 uaz T all voiln
ionegmeldlsaSoudantailinnuuandisadedited ¥y 1aada (P<0.05) Khongdee

[T L | ar 3 9 [ 3
nagamz (2005) ladnmmseenuunTsuioundaniaesiu Tasad e lnsindanuoylsy
=] 4 o o o . ' o =
IMANIHDAINLYIUTINUNIULAE AR Polypropylene fabric sheet 80 % qqn’nwmmﬂmﬂ
4 Y s ' c s Y] 4 = d
sz 80-100 . 1eanIndagdina nilauamidlumsdauas Weonasnaehadan
dl Qs & 2 - o A A Qs 9/ 3 - = @
nTznURirgIimhndauas vazlolimsdauaaud nfuiasitnisrzannsznundan
= @ = I 4 o ¥ N
alasulamdsnuanuieuiidesaulendinuanuion annrznuasgiidatiile
=t = as Al Y s 4 @ & =
aSeudeniulumami bildinsdaudaddsaSeunuundimaesiu aunsnangumai
@ =l 3 ° a" 1 H 1 = N - 4
NMINUN (RT) BnRIMIsiinuvedssuvess luua1en aldeuasediafifeddand

o

0
wisniounu TsuTounnnind (Khongdee, 2008) daumnnmindaldvzguilaialuaousag

110999 IUMINN TN TUYIUFT (Amakiri 1182 Funsho, 1979). Taawia 'l RT $29 21-26°C in
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Bos taurus g0 32°C TWInua Bos indicus Tufemjuanozlimani lnuuiiiegun
e aniiouluanineneiou (Dobinson, 1951; Bianca, 1965; Johnson, 1972). uag Iauy

asomaldidialiann RT ve4 Bos raurus NYIN 41.7°C (Vajrabukka, 1978).

L] ¥
M319T 6 Cortisol (ue%) vaeTatensld1sadeudauilas (MR) nfSeuiivuiu Cortisol

(ngv) IntlonmoldTsusouilnd (NR).

Month MR =+ SE (pg/ml) NR = SE (pg/ml) P- value
Dec 0.93+0.38 0.70+0.15 0.6028
Jan 0.77+0.12 140+ 0.51 0.2958
Feb 1.60+ 0.50 2.23+0.62 04711
Mar 2.03+£0.58 2.07+0.64 0.9711
Apr 1.70 +£ 0.38 2.77+0.77 0.2812
May 2.03+0.58 2.83£0.03 0.2433
All 1.51 £0.20 2.00+£0.26 0.1402

] 3
@1319% 7 Free triiodotyronine (pg/m) v Iariinna1d Tsasouaamlas (MR) wiisuiiouiu

Free triiodotyronine (pg/ml)Iﬂl,ﬁ’e)mtlclﬁi‘ﬂﬁﬂuﬂﬂa (NR).

Month MR * SE {pg/ml) NR +SE{pg/ml) P -value
Dec 4.69+0.19" 341 £0.16 0.0066
Jan 423+ 022 4.83 +0.54 0.3580
Feb 4.04 +0.29 3.15+0.16 0.0546
Mar 4.55+0.53 458 +0.51 0.9729
Apr 3.40 £0.32 2.78 +0.25 0.2040
May 3.59+0.36 374+ 031 0.7611
All 408 +0.16 3.75+0.22 0.2254
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X, y - Means within a rows with different superscripts are statistically different (P<0.01).

]
] T

1 r k2
NN 6-7 A13ees1e 1331 WerSeudevsuTadiofiegnieldls udeulng

@

a  ar a

Cortisol DAUNIAY 2.00 + 0.26 (%) uanyInilediimsnaaeuisdidynieada luiianw
uanevadaiiisdidyneada n1snfounilad Free tiiodotyronine (pg/ml) (FT3) 1ije
=) =] 1 d;.j ~ 1 2 =) o = 1 P cé
ussuisusgninlamefiegneldlswfoudaulas FT3 SAuniiy 4.69 + 0.19 (pg/mi) &4

1 1 b ]
tednduiienSoudsniy TndefiognieldlsuSemlnd FT3 fawi1iu 3.41 2016 (pe/m)

]
= a o =

wuindoiimsnageuisd iy meadaianuuandiog1aiiies diagyneda (P<0.01)
v ] 3 v Ed 1
manfdsumlas (Fr3) lonfSouifouszninaladiefiognield lsasoudauilasdu Taitod

1 g/ =t o 1 T A o a o w aa
agmvlalsuiornlng Hamuandegiaiiiessdan1aeada (p<0.01)

3 = s r i
MINN 8 HansAzius I Insuzreso It uEz e s neT R 19 umInaana

Straw Grass Feed
Moisture (%) 7.04 7.80 7.63
Protein (%) 5.26 7.92 18.83
Lipid (%4) 1.21 2.40 4.83
Ash (%) 13.72 9.73 11.74
Total fibre (%) 30.91 26.55 9.16
NDF (%) 69.08 61.97 31.31
ADF (%) 48.10 3493 18.48
Ca (%) 0.22 0.40 1.38
P (%) 0.01 0.24 0.98
NaCl (%) 0.25 NA 0.45

auamsIdy
or @ a  d -
My IANIUKSIaVo A I91HNE Black Globe Temperature 7771 14:00 .34
UANANDINITTAYDINANA (P<0.01) iafioudun NR Fallauniiy 33.1442.82 uag
=& = v 1 G o o w d - Al b
MR @3lia i 33.0222.77 mwd v dodlszauiloymanumieailosnnanudou vin

= a r 3 ] ar
wadymasnarathuanuannsnirlfdaine'ld (Blackshaw uazBlackshaw, 1994)
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drSmsnunnadeu fnai 14:00 1. Temperature Humidity Index  n184@n¥1

r
[ o o o

WL 86.7343.39 Tiauuened oo Anaan1ata (p<0.05) iioifioudy i NR F

o

SAUiY 82.0043.00 uay MR HaNANUMIAY  80.26£3.02 @WAIAY A1 Temperature
[~ 1 1 3 1 o o o
Humidity Index (THD) iflusismnuaansalumsnuaeanuiouvesdaiamsod i
9 [ ! 4 [N oy o . =
V&9 naameInid laun AR NuEUFUANT (RH) uazquunian1wainif (Igono LazAmg,

1992)

o ¥ a y ¥ 1
Viwtine (kg) tlSeufiziivmin (ke vealadiedaylulsuTaunlimidauas

ay n:':ay =) = s‘i w oo a =
MR) waz Jauteaelulsauioulnd (NR) eonagauisdiiyneana T3 uag T4

'
ar

:’ % d}’ .:: a?’ A = o4 =\ =y 1 [ =
dinvasTaiendedlulsusouninsdaulawaz Tsuseulndiianuuanaiaog i

a

Hadfanaada (P<0.05) dienageuisdwynieaianydl i TS T6 T7 uas T All mun

1
o o &

d.y tﬂ‘. C!y e | C!Id o | == | L ] - o
voqlnitendedlulsuTauiimsaamlawaz 1sasoudnaianuuannioeaUied Ay

o

NNADR (P<0.01)

anngiineldndanilo Jad e Infrared Thermometer gaimniiindsntlsusou

1
A 1 o 1 =y

Qs T vog ) c& 1:1 ar =) =
Saurlas MR + SE Tauiify 35.67 + 1.35 (°C) Faliadindy gumgiinivdam Isusoutlng
3

a

[ o8
=) @ a8 oo =}

S aeuvey 44.49 = 2.40 (C0) denaeeutisdannuadanui TaieAdedlulsuToud

&

3

&

= as ] 3t @ Ao o o =l a1 @ -ﬂ!.y = ' 3/ @
dnadaudasegmoldvdaaniilguugiduiedssufsuiulailefiagnisldndim

kD

TraseunaianuuandnesalidedAntanaada (P<0.01)

3 1 ¥ T
anmgiinaswiin 0y ilonamenfediynivadany i T3 uas 17 Tndlofides
1 T ] ¥ 1]
Tulsadeudifinsdantladfioamngii RT (0 dnduileulfemiiouiuTadiefogninld
TsuFewlnalianuuanaieesaiiod 1A 1aaaa (P<0.05) Bianca, 1965; Amakiri 1@
Funsho, 1979; Legates 11812 A8 % (1991) $1091mdansalasuniiaived Rectal temperature (RT)
as 1 =1 @ 1 P 1 3/ 9 3 o3 o T dy
MnTsnusana ez ld v Ananudsduiuawssailudiganuamnialu
] ¥ o Y o 4w A = = ¥
msnudennudounazansaiinldsnoaiudoyaiionSoudiould (McDowell, 1958;

. = S & g/ dg’ 1o - a & A & 9 1
Bianca, 1965) Unan1 RT i]$1lﬂ13ﬂﬂ“ﬁ'iﬂuﬂEJGU‘NEJQT‘I‘U’JTJ@]ﬂ‘]Jﬁﬁ?“ﬁuﬂﬂlﬂ“ﬂﬂﬂ’ﬂﬂﬂ’ﬂ&qlﬂ

'
=8

W 2.5°C. Tasnd RT TuTnuuszadnilszana 38.0°C 8

a

139.3°C Taomavegilyzune

TRy 38.6° C (Frandson, 1986)
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annhGSonndanc yurinedwsreipunsaissé

Cortisol (ng%) 1az Free triiodotyronine (pg/ml) (FT3) mistaanualad Cortisol

o dl = r="1 1 .«g d’. [} i 2 o . = 1 o
{ug%) manlsaumamsmwﬂﬂmamgmﬂﬁlmiimauﬂﬂuﬂm Cortisol HAUNIAY 1.51 +

T ]
o ' =1

] @ )
! = as = 1 ¥ = . =
020 (ug%) ¢ ardnindenSeufisudu TailofagnieldTsusoudnd Cortisol Tif
I 2.00 £ 0.26 (pg%) tanuduilevmsnaasuisddymaaia ufinnuandstail
@ o W 5 .. . A = 1 g = r 3
UBTIAQYTNEADA Free triiodotyronine (pg/ml) (FT3) iaifTouiisnsznira Tailofogninld

]
=1

15s95oudauilas FT3 auviiny 4.69 = 0.19 (pg/ml) 3 Tardniudionlfondiousnimien

o @

agmoldTsaToutnd F3 Ty 3.41 +0.16 (pg/mD) wanwuuiledinmsnaseurisddn

&

oo

' 1 o & g w An =1 '
nanalANNuAnd 1 eE NN BTIdIAYNADA  (P<0.01) sInmisnaassazsiuldd
=) 1 - 1 e =Y o ¥ YR A |
HONIzRUVoIguUHRdgInemTlasuudasnmuaisineaseim i wnevesdad Tas
- &y @ o
whsuuaslasaanis Iiwandauas datoramald (Willmer nazamz 2000 : Khongdee 1oz
Atle, 2006) Khongdee (2008) immum1m&i’fm’fumm cortisol Eluﬁ%’iﬁﬁ’nmﬁwmmtmu

Modified roof (MR) Tiganida in 1933 n1sdautas Isadounnn Normal roof (NR)

L= =]
naAnsTuszme
YovouqudNINAMLNITIMIMIgANANE Tnsenmsidelugandnmuaziiaun
~ @ o e ' ~ = ar o 4 o ot
UHIINGIEIVIUHINA UHINONETIFAQUATHITIA amnwa e lun1sing iz 1y

by ) o o o = o
voalgiansges Tuu Inedenvasiazina TuTagFoum
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