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Abstrak

Sebanyak  l2  ekor  lembu dara  Kcdah-Kc lan tan  (KK)  dan l l  ekor  lembu dara

Brahman-KK tc lah  d ibcr i  makanan sama ada bcr tenaga rendah,  sederhana

atau  t ingg i  un tuk  menentukan keper luan tenaga un tuk  saraan dan
pembcsaran.  Ka i tan  d i  an tara  pengambi lan  tcnaga mctabo l ismc (PTM)  bag i

setiap bcrat badan metabolik {kg W" t ' )  . lun pcnambahan purata berat

har ian  (PPH)  bag i  l cmbu- lembu dara  in i  t c lah  d iana l i s is  mcnggunakan

regresi l inear yang mudah. Persamaan rcgrcsi untuk KK dara ialah PTM/kg
W()75 0 .662 +  0 .668 PPH ( r :  { ) .6 .1 )  dan unruk  Brahman-KK dara  pu la .

PTM/kg Wo 75 -  0 . ,194 +  0 .564 PPH ( r  :  0 .u6) .

Keperluan tenaga mctabolismc untuk saraan (TM.) bagi KK dara ralah

662 kJ/kg W('75 dengan kecekapan pcnggunaan tcnaga scbanvak 48.27r dan

34.5%,  mas ing-mas ing  un tuk  saraan (K . )  dan tumbesaran (K , ) .  N i la i  TM.

bagi KK adalah 307e lebih t inggi daripada yang dianggarkan untuk Brahman-

KK (194 kJ /kg  W0t51.  N i la i -n i la i  K .  c lan  K,  unruk  Brahman-KK mas ing-

masing ialah 61.6c/c'  dan ,18.0%. Nilai TM, untuk Brahman-KK adalah sama

scper t i  yang d isyorkan un tuk  lcmbu vang t idak  mcnge luarkan susu dar i

negara-ncgara  mcmbangun.  Kcpcr luan tcnaga bag i  l cnrbu  dara  vang scdang

membesar telah dianggarkan mengikut berat badan iaitu sehingga 2-50 kg

bagi lembu KK dan sehingga 300 kg bagi lembu Brahman-KK.

Abstract

Twelve  Kedah-Ke lan tan  (KK)  and 1 l  Brahman-KK hc i fc rs  wcre  fcc l  c i thc r

w i th  low.  mcd ium or  h igh  cncrgv  in take  to  de tc rmrnc  thc i r  cncrgv

requ i rements  fo r  ma in tenance and growth .  Thc  rc la t ionsh ip  bc twccn
mctabo l isab lc  cncrgv  in takc  (MEI )  per  metabo l ie  hodv  uc igh t  (kg  W"  t ' )

and average da i l y  ga in  (ADG)  o f  thc  ca t t le  were  ana lvsed us ing  s imp lc  l incar

rcgrcss ion .  I t  was  found tha t  tb r  KK hc i fe rs .  Mt r l i kg  1y t )75  :0 .662 +

0.668 ADG ( r  :  0 .64)  and fo r  Brahman-KK he i f c rs .  MEI /kg  Wo 75 :  0 . .19 ,1

+  0 . 5 6 4  A D G  ( r  :  0 . 8 6 ) .

The ME rcquircmcnt of KK hcifcrs for maintenancc (ME,,,) was 662 kJi

kg W0 75 with a 48.2q'c and 34.-5% eff iciencv of e ncrgv usc for maintcnancc
(Kn,) and growth (Ku) respectivelv. The ME.,,,  valuc for KK was about 30'Z
highcr than that est imated for Brahman-KK (494 kJ/kg W0t5). Thc K,,,  and

K* valuc for the latter being 61.6cic and 48.09i rcspcctivclv. The ME- value
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F.ne rgy requircnre nts for grou' inq KK and Bralrman-KK hcifers

for Brahman KK was similar to that suggcstcd for non-lactat ing catt lc of
dcvckrping countr ics. Encrgv recluircments for growing KK and Brahman-
KK heifers wcre estimatcd for bocly wcights up to 250 kg and 300 kg
respectivcly.

Introduction
Nutr i t ion is  the major  input  in  thc animal
industry :  in  many instances i t  is  the sole
economic factor  which detcrnt incs the
success or  fa i lurc of  a par t icu lar  l ivestock
enterpr ise.  I t  is  in tpor t i ln t  to  know the
nutr i t ional  requi rements of  thc animals
so that feed resclurces can be efficientlv
used  l ( )  max im isc  ou tpu t .  I n fo rma t i ( ) n  on
the nutr i t ional  requi rernents for  beel
cat t lc  under local  condi t ions is  lack ing.
The  r cc t lmmt 'nda t i ons  ( )n  nu l r i cn t
requi remets for  cat t le  by thc Agr icu l ture
Rescarch Counci l  (ARC) of  the tJn i ted
Kingdom and the Nat ional  Research
Counci l  (NRC) of  the USA are
cclmmonlv referred t t l  by local  u 'orkcrs
when formulat ing leed pr( )grantmc.

As breecl .  age.  se x and envi ronment
affect growth rate. feed conversion and
carcass comp<ts i t ion.  these factors a lso
in l l uence  nu t r i en t  r equ i remen ts .
J 'herefore.  thc re levance of  in f i r rmat ion
der ived f rom overscas to thc local
s i tuat ion needs to be cx l rnt incd.  A
p rog ramme was  i n i t i a ted  i n  MARDI  t o
establ ish the encrgv and prote in
requirements lbr the Kedah-Kelantan
(KK) and i ts  crossbrcds.  In i t ia l  in format ion
has bcen repor ted bv Devendra ( l9 l l l ,
1913.1). This study furthcr exantincs thc
cnergy requirements for growing KK and
its Brahman crctssbrcd (Brahman-KK)
heifers under similar conditictns.

Materials and methods
' I 'we  

l ve  KK  (avc rage  we igh t  l ; 11 .2+  1 ,1 .1
kg)  and 11 Brahman-KK (average weight
I t t 2 .0+23 .4kg ) .  abou t  l 8  mon ths  o ld
were used in th is  s tudv.  The exper iment
consisted of fctur feeding perittds which
lasted betwecn 6 wceks and 8 wceks
cach.  Thc hei fcrs wi th in each breed were
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grouped into three groups c l f  s imi lar
wcights and a l localcd at  random to e i ther
Iow.  medium or  h igh energv in take.  

' l 'he

low- lcvel  feeding was iecding thc anrmal
near malntenance rec lu i remenls.  

- fhc

high level  was ad l ib .  feeding whi le  the
medium level  was intermediate of  the
fwo .

I r r  the f i rs t  two feeding per iods.  the
animals were fcd wi th chopped sctar ia
grass /Setarla sphacelatal cut at about lJ
weeks o ld.  

' l 'he 
animals were Ied twice

da i l v  a t  app rox ima te l y  l (XX)  h  and  1 -5 (X )  h .
Wh i l e  s t i l l  ma in ta in inc  t he  th r ce  l eve l s  o f
l eed inc .  t hc  expc r i n ten ta l  c l i e t  i n  t he
lat ter  two feeding per iods r las changcd tc l
consist <tf 7(l(tr. choppcd grass and 30%
concentrates.  Dur ing the exper imcnt .  thc
animals had access to mineral  b locks and
ample c lean dr ink ing water .  

- l -he 
sta l ls

were c lcaned and washed cvery morning
dur ing which the animals were a lso
ba thed .  A l l  t he  an ima ls  we re  wc ighed  on
two c()nsecut ive davs:  at  the be.e inning
and a{  the cnd of  each feeci ing pe r iod.' l ' he  

mcans  o l  t he  pa i red  r cad ing  were
taken as thc star t inq and f ina l  wcights for
(he per iod.

Four d igest ib i l i ty  t r ia ls .  one f r t r  each
of  the four  fceding per iods,  werc
conducted us ing the exper intcnta l
an ima ls  du r i ng  t hc  cxpc r imcn t .  I n  each  o f
t he  d iges t i b i l i r y  t r i a l .  i n rake  and  ro ra l
laccal  output  were col lectcc l  for  7 days l<t
dcternt ine dry mat tcr  d igest ib i l i ty  and
digest ib i l i ty  of  enersv conrent  of  the d iet
l i r r  the three feeding levels fo l lowing the
proccdure s imi lar  to  that  descr ibcd bv
Devcnd ra  (  l 98 l ) .

D igcs t i b l e  ene rgv  i n take  (DE I )  was
calculatcd by mul t ip lv ing dry mat tcr
in take (DMI) ,  gross e ne rgv (GE,)  content
of  the d iet  and d ieest ib i l i ty  of  thc energv
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Encrgv requircments for  grou' ing KK and Brahman-KK hci fcrs

Tab l c  2 .  Chcm ica l  compos i t i on  and  cnc rgv  con t cn t  o f  t hc  cxpc r imcn ta l  d i c t s

Pcr iod Chemical  composi t ion (c l  Dl \ { ) Encrgv contcnt  *

C P ADF NDF MtlAsh (i tl

I & 2

- r & . 1

6.6"+

IJ .52

.13 Oti

36. ,16

s.1. l3

72 .37

-s -15

-5. (X)
rJ.83

9.16

0..5 I

0. .s,1

l 1

l 7

t5
30

Penod I  and Per iod 2 consistcd of  l (X)c l  grass
Per iod 3 and Pcr iod -1 consistcd of  70' i  grass and 30. i  conccntrate
*GF-  :  G ross  enc rg \ ,  (MJ rku  DM)
MFr = Mctabol isablc [ :ncrgr '  (MJlkt  DNl)

9  :  Mc tab0 l i sab i l i t \  (ML r , ( i F . )

content .  Metabol isable energv in takc
(MEf )  was  taken  to  be  0 .82  DEI .

J 'he data were then analysed using
the regression procedure of  Stat is t ica l
Analys is  System (SAS) program apply ing
lhe  l i nea r  reg ress i ( )n  equ i t t i on
MEI / kg  Wo7 ' \  -  o  +  h  xADG.  Wherc
kg \ r7r t .zs is  thc metabol ic  bocly  weight  and
ADG i s  t he  ave rage  da i l v  wc igh t  changc
t l1 ' the cat t le .  The cocl ' l ic icnts a and b
provide est imates of  the quant i t ies of  ME
used for  maintenance and for  each uni t  o f
ADG respect ive lv .  ME requirements for
maintenance (ME,")  and for  growth
(MEs) wcre calculated as (McDonald et
a l .  l 9 8 l  ) :

ME.,  :  r t  r  kg W(|  7 '

ME*  :  ( r r  *  b  r  ADG)  kg  VY t '  : :

- l 'he 
ef f ic iency of  ut i l izat ion of  ME for

maintenance (K ' , )  was calculated by
div id ing fast ing heat  product ion bv ME,, ,
(Ferre l l  e t  a l .  1976) whi le  that  for  grow(h
(Ko) was calculated as the rat io  of  ADGr
M E I .

Results and discussion
Energy intake and average liveweight
change
The average l iveweight  change data of
the cat t le  in  Pcr iod 1 and Per iod 2 wcrc
lcrwer than expectcd ('I 'able 1/. In fact
many of  the values showed negat ive
l iveweight  changes.  This was due to lou
prote in in take for  the srowins animals
because of  the poor qual i t l  grass uscd

r66

(crudc pro le in -  6.61t ' (  )  dur ing thcsc
per iods (Tahle 2) .

When the d iet  was changed to
inc lude 301/r  concentrates in  Per iod 3 and
Pcr iod .1.  the l ivcweight  change data
improved.  Neverthc less.  thc l i r ,cw,c ight
gains for  KK hei fers rvcrc lou.  rv i th  the
indiv idual  nrar imum ' " 'a lue o l  -120 g ic lay.
l hc  B rahman-KK on  the  o the  r  hanc l
a t t a i ncc l  s l i gh t l v  h ighc r  va lues .  u i t h  t he
indi r , idual  maximum of  6-50 g/dav on rhe
high cnergv in take t rcatment  (F igur t ,  I  1  .

Since in takc var ied extcnsively
between indiv idual  hei fcrs.  a cont inuum
o1 cnergv levels rathe r  than thrce c i iscrctc
l cvc l s  r csu l t ed .  Wh i l c  t h i s  p re  sen ts  i t
p rob le  m  i n  ca t cg r t r i zu t i on  i n t c l  l ou .
n t cc l i un r  o r  h igh  e  ne rgv  p lancs .  i t
prov ic les thc oppor luni tv  to invcst igate
the response to cnergv levc ls  in
considerablv more depth ( ) \ ,cr  an
expanded range in gr()\\ ' th ratc (f igure I ).- fhe 

regrcssion analvs is  betwecn MF. l  and
the averagc l ivewcight  change of  KK and
I l r ahman-KK ind i ca t cd  tha r  f o r  KK
he i l c r s .  MEI / kg  Wo  7 )  -  0 .661  +
0.6613 ADG (r  :  0 .64)  whi le  for
R r r rhmr rn -KK .  l \ l F l  k r  \ \ ' "  

- {  -  { l  - 19+  +
0 . -564  ADG ( r  :  0 .86 ) .

ilI a i n ten an ce req u i rem ents
From the above cquat ions,  the ME,, ,  for
KK he i l 'ers  was est inur ted as 661 kJ/
kg  Wo 75  wh i l e  t ha t  f o r  B rahman-KK was
,19,1 kJ/kg Wo 7'5. J'hc ME,,, requircnrent
of  KK as cst imated in th is  s tudv r .vas
comparab le  t o  t ha t  f o r  KK  bu l l s ,  616  kJ i
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MEI i kg  *o ; :  ( k J )

l 000

kg \4r t i  ;s  repor tcd by Devendra (  1981 ) .' l 'he 
marginal  c l i f ference in thc t rvo values

could be c luc to d i f fercnccs in  age and ser
o f  t he  an ima ls  and  l eed ing  l eve l  i n  t hc
two expcr iments usecl  (Van t rs  l9 t t0) .
- l -hese 

values howcvcr  were about  30 ' ' i
h igher  than that  cst imated for  Brahman-
KK. ] -he la t ter  was ident ica l  to  that
recommended for  non- lactat ing cat t le  of
c leveloping countr ics.  -19,1 kJ i l is  W" "
(Kear l  19f t2)  ancl  comparable to 50u k. l i
kg  $ / ' t t  o f  ARC (Anon .  1980 ) .

- l -he 
h igher  maintcnance

rcqui rement  per  uni t  metaht t l ic  b<lc lv
weight  for  KK than that  f t t r  i ts  crossbrcc ls

MEI/kg Wo 7< 0.662 + 0.668 ADG

. .  
/ ,

" . ,  2 Brahman-KK

MEI/kg W) 7i  -  0. .19.1 + 0.56,1A I )G

)

l
M E . . I

f , { E  l

- 2{)0

Avcrage da i l y  ga in

F'igure l. Relationship between nrctabolisuble t'nergv irila.ke uttd uverugc tluil.r'guitt oJ grov'irtg KK

(1 ) antl Bruhmun-KK (2) heifer.y. M [',,,,1 und ill 8,,,2 dtnott' mttubolisuble anergv Jltr muintcnunca ol

KK and Bruhrnan-KK rtspectivelv.

2

i s  son rewh ; r t  i n t r i gu ing .  Assuming  tha t
thc fast ing hcat  prochlct i t tn  for  c i l t t lc  was
319  k . l / kg  W" .7s  1Anon .  l 9E0 ) .  K , , ,  f o r  KK
ancl  Brahnran-KK was est imated as
lE. l ' . ;  ar rc l  6-1.6 ' r  respect ivc lv .  J-hcse
values thus suggcstcd that  KK uscd M[:
less ef l ' ic ient lv  than i ts  crossbrcds.  

- fhe

di l lercnccs could be c luc lo  breed
cl i l fe  rcnce s in  the rate of  prote in
depos i t i on .  An ima l  u ' h i ch  has  a  h ighe r
ratc of  prote in growth has a h ighcr
requi rement  fc l r  maintcnancc (By 'ers ancl
Ronrpala 1979).  

- l -he 
h ighcr  N4E,, , ,  l i r r  KK

than i ts  crossbred therefore could be
just i f ied as KK conta incd h igher  carcass

l l K K

I 6 l



Energy requirements tbr  growing KK and tsrahman-KK hci fcrs

lean meat  and lower carcass fat  than i ts
crossbreds (Dahlan et  a l .  19i38) .

Energy requirements for growth
The est imated K* for  KK and Brahman-
KK was 34.5% and 48.}a/r respectively.
These values again suggest that KK used
ME less efficientlv than its crossbred for
growth.  The low growth rate of  KK is
consistent with that reported by
Devendra and Lee (1975) who found that
KK hei fers (6-8 months o ld)  could only
achieve the h ighest  dai ly  gain of  0.34 kg
when g iven good qual i tv  d iet  consis t ing of
-5096 cut grass and 507r, concentrates.
Dahlan (1986).  in  another  exper iment ,
repor ted that  when fed wi th the same
feedlot  rat ion (metabol isabi l i ty  = 0.6) .
the average dai ly  gain for  KK year l ing
bul ls  was 0.35 kg whi le  that  for  i ts
crossbreds were 0. -53 kg (Hereford-KK).
0.55 kg (Fr ies ian-KK) and 0.61 kg
(Brahman-KK).

Table 3.  Metabol isable encrgv rcqui re mcnt ' '
for growing Kcdah-Kclantan heifcrs

Mctabol isable encrgv rcquiremcnt
(MJ ida r  )

( l - 0 l  0 . J

T'he est imated ME requirements for
nra intenance and growth for  KK and
Brahman-KK heifers are shown in Table -l
and Table 4. The recommendations were
made based on the available infclrmation
that when fed on diet similar to that of this
expenment (metabol isabi l i ty  q :  1 ; .5; ,
growing KK and Brahman-KK heifers
could only achieve a maximum daily
average weight gain of about 0.5 kg and 0.7
kg respectively. The mature weight of KK
fcmales was222 kg (Mohd.  Mahvuddin.
D. ,  Univ.  Per tanian Malaysia.  pers.
comm. l9 t l7) .  therefore the est imates
were made to cover bodv weights of up to
250 kg and 300 kg for  KK and Brahman-
KK respect ive ly .

-fhe 
estimates of energy

requirements for  maintenance and
growth were compared wi th publ ished
dala (Table -5). 

' l 'he 
estimated values for

Brahman-KK wcre ident ica l  to  those of
Kea r l  ( 1982 ) .  These  va lues  a re  5 -1092
krwer than those recommended bv
MAFF (Anon .  197 ,5 )  and  ARC (Anon .
1980).  Di rect  compar isons wi th NRC
(Anon.  1984) could not  be made because
the lat ter 's  recommendat ions were for
animals of  larger  bodv s ize (300 kg and
above).  These resul ts  thereforc suggest
that  in  the absence t t f  local  data for  the
othcr  c lasses of  cat t le  (bul ls .  prcgnancy
lactat ion) .  the recommendat ions bv
Kear l  ( 1982 ) .  MAFF (Anon .  197 ,5 )  and
ARC (Anon.  1980) nrav be used 1 'or  the
di f ferent  crossbreds of  KK wi th l i t t le

Liveweight
( Kg.)

100

1 5 0

200

150

21
28
3-s
4 l

)7

37

46

+. )

53

63

l3 15

3 l  3 1

39 12

16 50

l9
;10

:19

sg
-MEI  =  (0 .662 +  0 .66U ADG)  kg  W"  t '
'Average dai lv weight gain (kgiday)

Tahlc 4. Metabolisablc cncrgv requircmcnt* for growing Brahman-KK
heifers

Mctabo l i sab le  enc rgv  r cqu i r emcn t  (MJ idav )Livcweight
(ke) 0 . 2 0 l  0 J{ ) '

t 7
a 1

29

-15
.1( )

l ! )

L O

-td

+.1

2 l

2u
.15
. 1 1

4ri

lu

38

17

56
o+

23 25 27

31 3.1 36
3E 12 .1.1
-+5 -19 5l

5: 56 60

l 6

2 l

26

3 t
36

t lx )

1 5 0

2(X)

2-s0

,300
-MEI  :  (0 .494 +  0 .564 ADG)  kg  W" t '
'Avcrugc dai lv weight gain (kgidav)

16u



J .B.  L iang.  M.N.  Samiyah anc i  H .  H i rooka

Tablc 5. C'omparison of prescnt est imatcs of cncrgy rcquircmcnts for maintcnancc and growth of

ca t t l c  w i th  pub l i shcd da ta

Sourcc

L,st i rnated cncrgy requirement (MJiday)

Livcwcight  l ( )0 kg Liveweight  200 kg

( )  I  0 .1 -s  0 .50  0  0 .25  0 .50

Prcscnt  Studv Kcdah-Kc- lantan
hci fcrs 21 26 -12 35 4- t  53

KK crossbred
hci fcrs 16 l0 25 26 3 '+ 42

Kcar l  (  l9t t2)  ( i rowing

hci fcrs 16 l ( l  2-5 )7 35 .13

MAI " I -  (Anon .  1975 )  ( i r o r v i ng  ca t t l c .
M, ' l )  :  l0  MJ' '
kg  t 7  l 2  29  )7  3 .1  4 l

ARC (Anon .  19110 )  Hc i f c r s  o f  sma l l
ma tu r c  s r zc .
q :  { ) .5 t7 2)  29 ) i  31 .1.1

'Avcrasc  da i l v  wc igh t  ga in  (kg /day)

ad jus tments  under  loca l  cond i t ions .  c : l i t l c  an( l  i t s  c rosscr  ( 'n  r . r t i ( rn  cont , ln 'n r . ' , * , t

H .wever .  these va lues  when used fo r  KK l i th .  co f fcc  pu lp  and pa ln r  kc rnc l  cakc .  rcarcc l

shoulct be raise<l r-ty 25c/r ro .r0% ::i;":::il1;'1::.::l:l,d,i::'l::, 
'.,':.'.:,.:,)'.n 

"'.':,,.,r t t n J .  l l l ( \ l t ) t k  l ) r t ) r l l l ( l l t ) t l  t l l l t l  r l l . \ . ' r l \ r ' \  I t l  l l l (

t ropi t 's  18 22 Aug. l9 lJ6.  Kuala Lumpur.
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F-nergy rcquirements for  growing KK and Brahman-KK hci fcrs
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