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ADAPTATIONAL STUDIES ON HEREFORD CATTLE IN MALAYSIA
III. Effect of Rainfall

NI. PATHMASINGHAM-
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RINGKASAN

Kertas in i  membincangkan kaj ian mengenai  penvesuaian lembu- lembu Hereford di  N{alaysra,
terutamanv:t  nrcngenai  kesan hujan terhadap hairvan rnr .

Pemi l ihan haiu 'an.  per lakuan-per lakuan, pengarnbi lan data dan parameter-parameter _ ' ' 'ang te lah
digunakan di  dalam kaj ian in i  adalah sebagaimana vang te lah di laporkan di  dalam kertasker ja vang
terdahulu.

Kemajurn vang berkesan dan posi t i t  te lah didapat i  d i  dalam kaj ian kesan-kesan hujan terhadap
penvesuaian haiwan-haiwan in i  secara keseluruhannva. Purata suhurektum (RT) bagi  hair r 'an-haiuan in i
r a l ah  39 .17 'C  dcngan  ha iwan -ha iqan  T l  menu r j ukkan  n i l a r  RT  vang  t e rendah  seka l i  i a i t u  31J .99 'C .
Terdapat perbczaan-perbezaan ni la i  RT bagi  haiuan-hai*an vang dibuang lapisan bulu mereka tetapi
pcrbezaan in i  t idaklah berkesan. Dalam per lakuan in i ,  haiu 'an-haiwan di  per lakuan C, walaubagaimana-
pun. membcr ikan ni la i  RT yang terendah sekal i  ia i tu.39.07'Cl .  Keputusan-keputusan bagi  RHTC telah
menunjukkan kecenderungan vang sarna sebagaimana keputusan-keputusan bagi  RT, dengan purata
keseluruhannva ia lah 8:1.70 dan yang terbaik sekal i  ia lah lJu.35 bagi  haiwan-haiwan di  T1.  Pembuangan
lapisan bulu juga didapat i  t idak berkesan.

Tidak ada pcr lakuan van{ nrenunjukkan perbezaan-perbezaan vang berkesan di  dalam ki tdar
den lu tan  j an tung  bag i  ha i *an -ha iuan  d i  da lam kcadaan  bu jan .

Ni la i  RR juga t idak menunjukkan sebarang pcrbczaan \ans n\ala d i  antara per lukuarr-pcr lakuan
dar i  scgi  pengurusan tetapi  mernbenkan perbezaan van!  sangat n)ata ( lk() .01) d i  antar l  pcr lukuan-
per lakuan pembuangan lapisan bulu.  Haiwan-haiwan di  dalarn per lakuan C memberikan ni la i  RR 6(t .6.
scmcntara purata keseluruhannl 'a ia lah 6-5.7.

Bagi  BIA.  per lakuan-pcr lakuan dar i  segi  pengurusan juga t idak member ikan perbezaan 1-ang
nvata.  Di  dalam per lakuan-per lakuan pcmbuangan lapisan bulu,  cuma haiwan-hairvan di  dalam
per lakuan Cl  rnember ikan ni la i  BIA vanq terendah ia i tu 3.-59.  sementara purata kescluruhannya ia lah
3.80.  Walau bagaimanapun. c l i  dalanr perkara in i .  t indakbalas ( interact jon) d i  antara pcngurusan \
pcr lakuan-per lakuan pembuangan lapisan bulu te lah nrembcr ikan perbezaan-perbezaan vang n\at i l
(P<0.0-5) .  dengan haiwan-hairvan i l i  dalam C-Tl  n icmber ikan ni la i  I l lA \anrr  tcrcndah sckal i .  ia i tu 3.1.1.

Faedah dan keuntungan vang didapat i  dar i  hujan,  dan cara menvembur atau mererr j is  a i r  kepada
haiwan-haiwan untuk menambahkan keselesaan dan pengeluaran juga dib incangkan.

INTRODUCTION

Since the importation of Heretbrds
into Malaysia, in April 1978, studies on
the heat tolerance (PenrtvtasrNGHANI.
MURUGAIvAH and Nasrn, 1978) and the
etfect of hair-coat clipping on their adapta-
bil i ty (PATHMASTNGHAN{ and NASTR, 1979)
have been reported. The hair-coat clipping
was carried out to improve the comfort of the

animals as a management procedure. To
extend the investigations into improving
conditions of the environment for these
animals. the effect of water on the bodies of
these animals was considered.

As part of the adaptational studies on
the Hereford cattle. the animals were left out
in the rain. to see what effects would be
produced, regarding their comfort. If the
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results proved to be significant in increasing
the physiological comfort of these animals,
then spraying, sprinkling, or splashing water
could be incorporated in their management.
especially if i t can be done economically.
This method of cooling the animals' bodies
has been tried successfully by MINETT
(1947), SeRru and MTLLER (1948), FRvE, er
a/ . ,  (1950),  DoewsoN (1951),  MI l r -En era l . ,
(1951),  MoRRtsoN et  a l . ,  (1973) and
reviewed by Pawe (1955).

This paper presents results of the study
of the effect of rain on the adaptation of
Hereford cattle in Malavsia.

EXPERIMENTAL PROCEDURE

Animals

All eighteen in-calf Hereford heifers
used in the study of hair-coat clipping
(PATHMASINGHAN,{ and Nnsrn, 1979) were
used in this study. The recordings for the
effect of rainfall were also taken during the
same period, of 8th to 22nd August 1978.

Management and Treatments

The management treatments of Tl (2,1-
hour shade),  T2 (opt ional  shade) and T3
(day shade and night grazing) and hair-coat
clipping treatments of N - no clipping, H -

head and neck clipping, and C - complete
clipping, were identical to the previous study
reported (PerHuastNGHAM and NRsrR,
1979). The feeding regimes and all records
taken of animals and environment. and
procedures adopted were the same. Calcula-

tions of RHoAD's (1914) Heat Tolerance
Coef f ic ient ,  and BeNezRa's (195a) Index of
Adaptabil ity were as described previously
(PernuestNGHAM, et al., 1978). Flowever,
unlike the previous two studies, animals in
this study were allowed to stand in the rain,
practically throughout the day. Thus, all the
animals were well soaked. and had com-
pletely wet bodies throughout the day, when
recordings were taken.

Statistical Analysis

After the analysis of variance, 'F' tests
were then conducted to determine signifi-
cance levels of the different treatments.
Finally, Least Significant Difference (LSD)
tests were done at 0.05 and 0.01 , '1, levels.

RESULTS

As in the previous studies
(PATHMASINGHA-N,I et ul., 1978 and
Pe,runtestNGHAM and NRSrn.  1979).  a l l
parameters recorded at 0800 and 2000 hours
were omitted, as they were found to be of no
practical significance. All data presented
here,  represent  means of  records taken at
I130.  1,130 and 1630 hours onlv .

The means of  atmclspher ic  tempera-
ture, relative humidity and wind velocitv are
presented in Tohlc l.

The overall means of all animal para-
meters.  under the d i f ferent  management and
hair-coat clipping treatments are presented
in Table 2.

TABLE 1: MEAN OF ENVIRONMENTAL RECORDS

Atmospheric
Temperature

(oc)

Relative
Humidity
(v")

Wind Velocity

\ms  
- , 1

Mean

S.E.

28.7 4

r 1 . 2 5

85.00

t6.24

4 . 1 9

1 1 . 1  I
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The resul ts  of  the analys is  of  var iance
and 'F' test values. for treatment effects on
the d i f ferent  animal  parameters are
presented in Table 3.

Table l gives the comparative effects of
t reatment  means.

In the compar ison for  Benezra 's  Index,
the T x H interaction was significant at
0.05qf . The differences between interaction
means are given in Table 5.

I. Rectal temperature (RT)

In rainfall, only the management treat-
ments had s igni f icant  ef fects.  The animals in
T3 had a mean RT of  39.45"C which was
signi f icant ly  (P<0.01)  h igher  than animals in
Tl  and T2.  The animals in  T l  and T2 d id not
show any differences between them.

Hair-coat clipping did not produce any
significant differences betw'een animals in
terms of  RT.

II. Rhoad's Heat Tolerance Coefficient
(RHTC)

The effects prclduced were identical to
those for RT, as RHTC is derived directly
from RT. Animals in Tl had the best RHTC
of 88.35.  whi ls t  animals in  T3 had RHTC of
79 .39 .

The effects of hair-coat clipping were
nonsigni f icant .

III. Pulse Rate (PR)

No differences were produced by either
management or  hai r -coat  c l ipp ing t reat-
ments on the pulse rate of  a l l  an imals tested.

IV. Respiration Rate (RR)

Management t reatments d id not  have
anv effect on RR of the animals. However,
significant (P<0.01) differences were pro-
duced by both the H and C hair-coat clipping
treatments against  no hai r -coat  c l ipp ing (N).
The RR for  H and C animals were 62.8 and
60.6 respect ive ly .  rvh i ls t  the N animals had a
mean  o f  73 .6 .

V. Benezra's lndex of Adaptabil ity (BIA)

The eff 'ects of management treatment
were insignificant. The effect of hair-coat
c l ipp ing and the in teract ion between hai r -
coat  c l ipp ing and managemcnt  t reatments
\ \ 'ere.  however.  s igni f icant  at  5( i  level
(P<0.0-5) .

Only the animals w'ith completel-v
clipped hair-coats (C) were significantl l '
(P<0.05) better off than those in the N
treatments.  They had a mean BIA of  3. -59.
The animals in  the H t reatment  had a
comparativell '  -ecxrd BIA value of 3.76.

TABLE 3:  .F 'VALUES OF THE EFFECTS OF TREATMENTS ON
THE DIFFERENT ANIMAL PARAMETERS

'F' Values
Source

Rectal
Temperature

Pulse Rate Respiration
Rate

Rhoad's
Coefficient

Benezra's
Index

Treatment (T) 8.4941 "*
Haircut (H) 0.9742 ns

T x H  0 . 4 8 2 4 n s

0.61  10  ns

1.5896 ns

1.2733 ns

3 .1632 ns

9.1963 * *

2 .8614 ns

7.4883

0.6894

0.3529

4.0334

4.3008

4.2981

NS

i<

*
l l J

NS

PLO.0s
PLO.01
not significant.
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TABLE 4: COMPARATIVE EFFECTS BETWEEN TREATMENTS ON THE DIFFERENT
ANIMAL PARAMETERS

Management Hair-coat Cliping

T2 T3 H C

l) Rectal Temperature

T1 0.07 ns 0.46 ** N All comparisons not

T2 0.39 ** H significant.

2) Respiration Rate

T1 Al l  compar isons not  N 10.78 **  12.95 **

T2 significant. H

3) Rhoad's Coefficient

T1 1.94 ns 8.96 ** N All comparisons not

T2 7.02* H s igni f icant .

4) Benezra's Index

T1 All comparisons not N 0.29 ns 0.46 *

T2 significant. H 0.17 ns

* PL0.05
* * P10.01
ns not significant

TABLE 5: DIFFERENCES BETWEEN INTERACTION (T x H) MEANS
FOR BENEZRA'S INDEX OF ADAPTABILITY

T3T1

N

H

C

3.45

3.-t2

J .  / O

3.98

3.69

J . J +

4.13

J . / O

3.69

SEX = 0.273s
LSD (0.0s)  = 0.6187
LSD (0.01)  = 0.8889

t t l



The interaction between management

treatments and hair-coat clipping treatments
produced a very significant advantage for

animals in the CT2 combination with a BIA

value of 3.34 which was the lowest recorded

overall. The animals in NT3 produced the

highest BIA value of 1.13 which was the
poorest, and which was significantly (P<0.05)

poorer than all the other interactions.

DISCUSSION

The etfects of hair-coat clipping on the

comfort and adaptabil ity of Herefords have

been discussed (ParHunslxGHA\{ and

NestR, 1919). The results have been positive

in improving the heat tolerance of these

animals. To further increase their comfbrt,

the etfect of water on their bodies was con-

sidered. Hence, the animals were allowed to

stand in the ra in,  and some of  thei r  phy-

siological parameters were measured.

The overall effect of rainfall and water

on the animals'bodies have again prclduced ii

significant improvement in their comtort. ln

the context  of  a ra infa l l  or  wet  s i tuat ion i tse l f  .

the management t reatments and hai r -coat

clipping have produced differences in

effects. In general, all parameters recorded

on the animals have produced better results

and effects than those recorded on a hot day.

The overal lmean recta l  temperature of

a l l  an imals was 39.  17"C,  wi th animals in  T3,

having a significantly (P<0.01) higher RT

than those in T1 and T2. Though there were

differences due to hair-coat clipping, they

were not  s igni f imnt .

The effects of rainfall are both direct

and indirect" Directly, the rain water, being

colder than the surrounding air (PevNr.

1955), cools the animals. MINETT (1947) has

reported that the effect of natural rain was to

lower the body temperature of hil l  cattle by

0.89-2.1'C, and that this effect of cooling is

more prominent during the drying period

rather than during the shower itself. SEerH

and MIr-lER (1948) also reported that rain

cools animals rafi idly. Indirectly, the evapo-
ration of rain water from the animals' bodies,

assisted by the prevailing wind at Serdang ot

4.19 ms-r, has obviously helped in reducing

the RT of these animals.

The results obtained for RHTC show

the same trend as obtained for RT. The T3

animals had the lowest RHTC. The T1 and

T2 animals had significantly better RHTC

than the T3 animals. None of the hair-coat

clipped treatments produced any significant

effects. However, animals in the C treatment
had best RHTC values. The effects produced

for RHTC are affected by the same condit-

ions as for the RT results.

The effect of rainfall on pulse rates

produced no significant differences for both

the management and hair-coat clipping treat-

ments.

The overal lmean for  RR was 6-5.7.  The

management treatments showed not signifi-

cant effects due to the rainfall. The effect of

ra infa l l  on the d i f ferent  hai r -coat  c l ipp in-e

t reatments produceci  ver \  s igni f icant

c l i f ferences.  Animals in  thc N t rcatment  had

the h ighest  RR. This u as s igni f icant lv  h igher

than those in thc H and C l rc l i i r r ient .  nhich

did not differ significantl l '  w'hen compared
wi th one another .  The resul ts  suggest  that  a

coat  of  hai r  on the animals '  bodies had a

retent ion ef fect  on the water ,  in  that ,  the hai r

b inds the water  and prevents easv evaporat-
ion,  hence not  a id ing the evaporat ive cool in-e

ef fect .  On the other  hand.  a hai r  coat less

animal ,  ' re leases '  the \ \ 'a ter  for  evt tpor l t i t rn
much easier  and a ids the evaporat i r  e  cool ing

ef fect  on the animal .  This  ef fect  reduccs

stress and hence the RR of  thesc animals are

lower (PevNE, 195-5). This same eflcct is alst'r

produced by c l ipp ing the hai r  on the head

and neck a lone,  as is  shown by '  the ins igni f i -

cant  d i f ferences betu 'een the H and C t reat-
mcnts.  However.  th is  evaporat ive cool ing on

a ra inv day is  not  large or  s igni f icant  enough

on the animals to produce a lou'ered internal

bcldv temperature as was seen in the RT

resul ts .

The effects of rainfall on the RR of all

an imals,  especia l ly  those wi th hai r -coat
clipping, are further reflected in the BIA

1 1 8



resul ts  obta ined.  Animals in  the C t reatmcnt
had  a  s i gn i f i can th ' (P<0 .0 -5 )  be t te r  B IA
value.  as compared to the c l ther  t reatments.
Though no s igr i t icant  d i t ferenccs \ !ere
produced betwecn t reatments.  thc in teract-
ion between management and hai r -coat
c l ipp ing t rcatrnents d id produce s igni f icant
d i f ferences at  thc -51i  lere l .  In  th is  corn-
par ison.  animals in  T l  wi th C t rcatmcnt .
produced the best  overal l  BIA ra lues which
rvas s igni f icant  rvhen compared wi th the
other interactions. Anin.rals in T3 r"' i th ncr
hai r -coat  c l ipp ing (N) produced the poorcst
BIA value.  ind icat ing the s igni f icance of
melnagemer l t  and hni r -cc l i i t  c l ipp ing t reat-
n t e n l s ,  e r e n  i n  a  r a i r t r  o r  \ \ c t  s i t t t l t t i t r n .

The rcsul ts  c l f  th is  s tudv hence inc l icatc
the usefu lncss of  wet t ing er  n imals to r
increasi r.rg their phvsiological cont fort. u'h icl.r
u 'ould in  turn increasc the product iv i tv  of
t hesc  an ima ls  (N {onn l s t t x .  c ra l . ,  1973 ) .  The
resul ts  produced in ra infa l l .  

" r 'c lu ld 
actual lv

be less because the enr  i ronrncnt  r . l 'ou ld a lso
have becn cooler .  hence exer t ing lcss st rcss
on the animals.  On a nornta l  hot  dal ,  ho*-
e \e r .  t he  e l l ec t  o l  r r e l t i n r :  ( ) r  \ p r f l \ ' i nc  t hc \ c
animals would be expected to produce nrct re

s icni f icant  resul ts .  In  th is  respect  MoRRISoN
et u l . ,  (1 t )13)  have repor ted thar t  cat t lc  cooled
by spr ink l ing water ,  ate more feed and
eained l r 'e ight  faster  than d id uncooled cat t le
on a hot  dav.  Also,  analvscs of  carcasses
rer' 'ealed that such cooled cattle produced
sl ight lv  lon 'er  bodv fat  and h ighcr  prote in
than other  cat t le  in  a hot  cnvi ronment
(NIcrRntsor  et  u l . .  1973).

Hcnce.  the ef fect  o l  cool ing Herc lbrds.
and other  Euro;o-an stock.  cspccia l lv  in  thc
product ive stages.  bv spr ink l inc watcr .  \ \ ' i l l
have to be considered ser iousl r  for  in t ro-
duct ion in to a rnanagemcnt  svstcm for  bct tcr
prodr-rc t ion i r r  a  t ropical  en ' , i ronment  l ike
\ l  a l avs ia .
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SL ' \ I \ IARY

1 'hc  papc r  d i scusses  t he  e l t ec t  o f  r a i n fa l l  o r r  t he  ac l ap tah i l i t r  o f  He re lo r r l  ca t t l c  i n  \ l a l a r s i a

' \ l l  anI Ia ls.  l rc i r t r .n! - r ) ts .  rccordinqs l rnd prrranrctcrs usecl  l i r r  the assessmcnt of  a i laptabi l i t r  in  : r

r a i n i ng  s i t ua t i ( ) l l .  \ \ c r c  r t s  r cpo r t cc l  i n  pa r t  t \ \ o  o l  t l t i s  s t uc l \ .

I n  t hc  ovc ra l l  con tex t  o l t l r e  e f f ec t s  o l  r a i n l a l l  on  t hc  adap tab i l i t r  o l  t hcsc  l r r t i n ra l s .  t hc r c  r s  r t  pos i t i r  c

s i cn i l i can t  i n t p ro re rne r r t .  The  o re ra l l  r r r can  o f  RT  r i as  - l t ) . l 7 'C ' .  * i t h ' l - 1  an in ra l s  sho * tng  k r * cs t  RT  o f

38.99'C. There ucrc d i f t 'erences in RT for  animals in thc hair -coat  c l ipping t rcatment.  but  these \ \ere not

s igni f icant .  In th is cornpi i r ison.  animals in C t reatment,  houever.  had the lou,est  RT of  39.07'C' .  
' lhe

R H l C  r c s u l t s s h o r i e t l t h e s i l m e t r c n d a s t h c R T r c s u l t s . r i i t h t h e o r e r a l l  r n c a n b e i n g l t - { . 7 0 u n d t h c b c s t

bcing 88.-35 l i r r  anin l r ls  in Tl .  Thc ct lccts of  hair -coat  c l ipping uere a-{a in ins igni f icant .

Nonc ot  thc t rcatmcnts produccd s igni f icant  t l i f lerences in the pulse rate of the aninrals in a ra in ing
concl i t ion.

' fhe 
RR ralucs alsr ' r  d id r rot  sho* anv s igni f icant  d i l fcrcnccs bct \ \ 'cen thc nranagenrcnt  t rcat tncnts.

bu t  i ho *ed  r cn  s i gn i f i ca r r t  (P< t ) . 01 )d i f f c r cnccs  he t * ccn  ha i r - coa t  c l i pp i ng  t r ea tmcn ts .  * i t h  a r r i r r a l s  i n  C

t rea t l nen t  hav ing  a  RR  ra l uc  o t  60 .6  *h i l s t  t he  ove ra l l  n rean  *as  65 .7 .

1 1 9



I n  t em ts  o f  B IA .  aqa in  t he  manaqcn ten t  t r ea tmcn ts  p roduccd  t t o  s i gn i l i can t  r l i t f c renccs .  C ) f  t hc

ha i r - coa t  c l i pp i ng  t r ea tmcn ts .  on l r  an inn l s  i n  t r ca tn ren tC 'hac l  a  s i gn i i i can t l r  (P<0 .0 -5 )  l t l t r e r  B l ,A  r : t l l t c , , l

-1.59.  *h i ls t  the t t reral l  ntean \ \ ' i ls  i . f iO.  In th is instance.  houcret .  t l te l t tanagement x hair -col t t  c l ipping

treatments intcract ion procluced s igni l icant  (P<0.05)di f fercnces.  wi th animals in CTI har ing thc lo\ \ 'cst

BIA value of  -3.3.1.

l 'hc s igni t icance ancl  adrantaqes of  ra infa l l .  hence uate r .  and sprar i r rg or  spr inkl i r rg.  on animals i t l

tcrms of  increasing their  colDfor t  and procluct iVin is  c l iscussed.
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