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RINGKASAN

Satu pcrcubaan pcmakanan te lah di laksanakan sel i ima empat puluh minggu untuk menguJl
ket tpal 'aan a) ' i lm jenis te lur  )anq dibcr i  rnakln beras hancur dan ubi  kayu mcnggant i jagong di  dalarn
campural t  makanan. Enam makanan percubaan. ia i tu mengandungi  60 peratus (%) jagong sebagai
kawalan "contro l" .  307 jagong + 307 bcras hancur.  60, . ) /n beras hancur,  307,  jagong + 3071. ubi  kayu.
60' ,1 r - rb i  kalu dan 30i /  beras hancur + 30i , i  ubi  kayu te lah c l igunakar.r .  Kandungan campuran yang40,/c
lagi  bagi  t iap-t iap ntakanan adalah sarna.  Kcputusan rnenunjukkan bahawa keupayaan berte lur  bagi
ayam-a)-ani  yal l t  mel l takan beras l tancur adalah sctanding dengan ayam-ayam yanr:  memakan jagopg.
Ke'upa1'a ln bcr te l t l r  bagi  a1'anr 1,anu memlkan 60! ' .  crnrpuran ubi  kayu adalah berbeza;auh (P <0.05.)
dengan kumpulan-k l tmpulan vairg mernakan 60' ; l  iacong dan beras hancur.  Didapat i  t idak ada
perbezaan "s jgni f lcant"  baei  kumpulan 1 'anu melnakan 30' l l  ubi  kayu bercampur 307 jagong dcngan
kunrpulan kau'a lan.  Ktrkurangan xant i . rophl ' l l  d i  dalarn makanan yanu rnenuanclongi  601/  ubi  kal .s  f lxn
be ras  i t ancu r  n t cn l cbabkan  kun ins  t e l u r  men jad i  l ) uca t .  t e t ap i  k csan  i n i  bo l ch  t l i L ra i k i j t ka  vn thophy l l
t i ruan di r : tntpurkan bersama dalarrr  nrakat l rn yang berkai tan.

INTRODUCTION

N1aize. well accepted as a feedgrain for poultry. l ias been used bi/ f lrmers and t 'eedmillers in all
corners o i  the wor ld.  I ts  nutr i t ive value l ras been i l 'e l l -arr thent icated.  l t  is  r ic l r  in  energy,  but  l ras a
re lat ive ly  low level  of  crude prote in and essent ia l  anl ino ac ids.  The incorporat ion of  h igh levels rnaize
in the d iets  creates no problent  at  a l l  in  the forn iu lat io l r  o f  a balanced poul t r ) /  rat ion.  However,  i t  was
reported that in Peninsular Malavsia. nlaiz-e could not be econolnically producecl on a largc scalc
because of  cer ta in major  constra ints  l ike sui tabi l i t -v"  o i '  ter ra in ancl  so i ls .  c l imat ic  condi t ion and h igh
iabour cost  (CUNa.no.  1973).  Therefore at  present  large quant i t ies of  maize are imported by
feedmillers for use in anin.ral feeds.

Ot l ter  local  sources of  energy for  poul t rv  are tapioca.  surp ius broken r ice,  sago and sorghurr .
Tapioca root (Maniltot ttt i l issimu Pohll is rich in encrgy. but has a verJ/ low protein and essential
amino acid contents (Tuble I  aru l  2) .  l t  has been repor ted that  i t  a lso conta ins cyanogenic g lycosidc
l inamar in which caused depression in  growth aud low egg product ion in  chicken (Hutnc,r t -UN(; .
1912:  Hl t r .  1973).  Other  repor ts  have shulvn that  the per formance of  layers was not  af fected i f  fed
below 20 per  cent  level  as a d i rect  subst i tu te to nra ize (J , t la lu lotN and YIN.  19i2.
H t . r n C n r L . \ ( ;  l q 7 l J .

Broken rice was fbund to be cornparabie to rnaiz-e in growth and t 'eed efl iciency ivhen f'ed to
b ro i l e r  ch i cken  (MoRo l to ro .  YoSHIDA and  SoS tu t ,  1963 ;  AL l ,  \ ' t : oNc  and  Sh I :T .  l 97 l ) .
Sutrg (1948) repor ted that  the per fonnance of layers was not  af fected even when 75 per  cent  of
whole grain maize was replaced by rice in the layer diet.

The objective of this experiment was to observe and explore furtl ier the relative performance of
layers fed high levels of broken rice and tapioca as a direct substitute to maize in the layer rations.
This wil l provide clues and guidelines for the follow up work tc remedy any deficiency and
deleterious effect arising from the feeding ofhigh levels ofbroken rice and tapioca.
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TABLE 1. CHEMICAL COMPOSITION OF TAPIOCA MEAL, WHITE POLISHED
RICE AND MAIZE

Tapioca Meal* Polished Rice+
l

Maize '

Moisture %

Crude Protein %

Crude Fibre %

Ether Extract %

Ash 7o

Ni t rogen-Free
Extract 7a

Calctum%

Phosphorus %

ME Kca :1kg .

I  i . 8

2 . 8

3 . 3

0 .6

J .  t

18.4

0 . 1  5

0.09

10.0

J . L

2.7

0 .4

0 .92

82.7

0.06

0.09

1  1 . 0

L . J

1 . 8

1 a

1 . 0

82.0

0 .45

0.40

0.04

1 4 )

3 . 1 0 0

14.0

8 . 8

2.0

0.03

o . 2 1

3 . 1 1 1

I  1 . 0

7 .3

0.4

*(M) Clrou ant l  Mul ler  (  1972)
(W) Olson.  Sunde and Bird (1969b).
(H) Hutagalung (1912)
( + )  N .  R .  C .  ( 1 e 7 1 )

MATERIALS AND METHODS

A randomise<1 block experiment was used with four blocks and six treatments. Two hundred

and sixteen pullets (comrnercial hybrld layers) were used. They were reared together from day-old to

twenty weeks of age when they were singly caged in battery cages. Tlieir individual performance with

respect to the number of eggs laid and body weight were recorded ti l l  the end of twenty-seventh week

of age. Twenty-four birds having sirnilar performance were pickcd out each time and randomly

allocaled to six treatmelts in the fgur blocks. Nine birds were placed witir in each block as a

t r P r r m e n t  q r n i l n

The treatments comprisecl six experimental cliets A, B. C. D. E ancl F (.Table -?)' The

experirnental diets were f-ed to the appropriate groups at the beginning of twenty-eight week. A two

weeks adaptation period was given to all groups in order to remove the carryover effects of the

previous diet. Thetrialwas conducted ior forty weeks, from the thirty-first to seventieth week of age.

Weekly feed intake, individual egg production records and weekly mean egg weight for eacir

treatment group were taken during the experimentai period. The body weights were recorded once

before the starr and at the end of the experimetrt.
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TABLE 2. AMINO ACID COIVTPOSIT]ON OF TAPIOCA. WHITE POLISHED
RICE AND MAIZE

Amino Acids (?-i,) Tapioca (W)x White Rice+ Yellow Maize+

Arginine

Cyst ine

Histidine

Isole uc ine

l,eucine

Lysine

Methionine

Phenylalanine

Threonine

Tryptophan

Tyrosine

Valine

0.24

0 . 0 1

0.05

0.02

0.028

0.036

0 . 0 1  6

0 . 0 i 0

0 .0 t2

0 .03  7

0 . 0 1 0

0.030

0.36

0.0q

0 . 1 8

0.45

0 . 7  i

0.2'7

0 .27

0 . 5 3

0.36

0.09

0.62

0 . 5  3

0 .50

0.09

0.20

0.40

l . t 0

0.20

0 . r 7

0 .50

0.40

0 . 1 0

0.40

(w)
(+t

Olson,  Sunde and Bird (1969b)
N .  R .  C .  ( . 1 9 7 r )

Tabk'6 shows that  a l lg loups gained bod- ' -  rve ight  dr- r r ing t l ie  40 weeks exper i rnenta l  per iod.  The
range between the higl.rest gain (B group) and the lowest gain (C group) was r-r1ly 10E grarns. Titis
srnall gain between grcrups is of no significant econornic value, as far as the price of culled birds is

concerned.  In spi te ot ' the poor product ion the b i rds in  E.grotrp susta ined the bodv weight  wel l

t l i roughout  the per iod.

Egg Yolk Colour

During tl ie f irst l4 weeks of the experimental period. weekl.v samples of eggs fromgroups A, B,
('. D. E and F \\ 'ere broken and egg yolk colour readings were recorcled. Artif icial xanthophyil
comrnerciallv known as "Carophyll" was then added to diets C. E and F which were completeiy

devoid of maize at the rate of 1 g. per 100 lb. of feed. In the first treatment three different

"Caropliyl l" rnaterials. red. orange and yellow were added to rations C. E and F respectively for a

periocl of 4 weeks. This was firstly done for the purpose of deterrnining the effects of different

colours on pale irolk. In the seconcl treatment only "Chrophyll" rtrange was added to C, E and F

grorrps for a period of 8 weeks. The results of this studl'are given ir ' Toble 7-
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TABLE 3. COMPOSITION OF EXPERIMENTAL LAYER RATIONS

Rat ionslngredients

1 .  Ma i ze

2.  Broken r ice

3.  Tapioca meal

4.  Rice brar . r

5.  ( l rass meal

6.  So1,b.rn , . , t . r ,

1.  l i ish meal

8.  L imestone powder

9 .  T r i ca l c i umphospha te

10 .  V i t am in  m ix *

1 1.  Szr l t

l 1

2

r 5

5

0 .5

0 .5

l 1

2

l 5

.5

4 . 5

1 . 5

L'.  J

0 .5

6 0

t 1

2

1 5

5

4 . )

1 . 5

0..5

0 . 5

3 0

3 0

1 1

2

1 5

5

4 . 5

1 . 5

0 . 5

0 . 5

60

1 1

z

1 5

5

4..5

1 , 5

0 . 5

0 . 5

30

30

l 1

2

1 5

5

+ . )

1 . 5

0 .,5

0 . .5

30

30

TOTAL r 00.0 100 .0 100 .0 100 .0 1 0 0 . 0 1  0 0 . 0

C: l cu l a ted  va lue+x

Crude  p ro te i n  ( 7 )

Crude fat (iZ)

Crude fibre (-'./r)

Gr lc ium ( '21)

Phosphorus (1i1.)

ME (Kcal/kg)

Methionine (12,)

Cyst ine (%)

Lysine

Tryptophan (%)

Threonine (%)

16 .50  t6 .27

s .23  3 .80

3 .61  3 .05

3 . 7 r  3 . 7 3

0 .51  0 .55

2573 2478

0.329 0.3 56

0 .292  0 .211

0 .927  0 .948

0 .198  0 .201

0 .656  0 .638

1 5 . 9 0  1 4 . 8 8

2 . 6 0  3 . - 5 3

2 . 1 9  3 . 7  0

3 . 7 5  3 . 7 5

0 . s 9  0 . 5 5

2383 2582

0 . 3 8 3  0 . 2 8 1

0 . 2  3  8  0 . 2 4 2

0.996 0 .888

0.204 0 .  I  75

0 . 6 2 0  0 . 5 6 1

1 3 . ) 6  1 4 . 5  8

1 . 9 6  3 . 3 3

3  . 7 9  3 .  1 1

3 . 1 9  3 . 7 7

0 . 5 9  0 . s 9

2590 2418

0 . 2 3 3  0 . 3 0 8

0 . 1 9 1  0 . 2 1 5

0.849 0 .909

0 . l  s  1  0 . 1 7 0

0 . 4 6 5  0 . 5 4 3

*Commercial vi tamin mix is used. Every 10 lb. of vi tamin mix contains vitamin A 900,000 I.U., vi tamin Da
900,000 I.C.U., Riboflavin 2.0 gm., Panthothenic acid 3.2 gm., Niacin 10.0 gm., Choline 50.0 gm., vi tamin Bt,
4.0 mg.

**Calculated values are based on N.R.C. figures except taploca.
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RESULTS

TABLE 4. MEAN EGG PRODUCTION PERFORMANCE, FEED INTAKE
- 

AND FEED CONVERSION EFFICIENCY FOR 40 WEEKS PERIOD

Treatment Egg Number
Group (280 days)

Mean Percent
hoduct ion

Mean Egg
Weight  (g)

Total Egg
Mass (Kg)

Total Feed Fecd Conversion
Intake (Kg.) EfficiencY
(g/heniday) Kg.  Feed/Kg. Egg

B

t _

D

E

F

1 9 6 . 6 7 x  a b

204.7 5 a

201.91 a

I  8 9 . 7 0  b c

1 3 8 . 4 7  d

1 8 3 . 0 5  c

70.24* ab

7 3 . 1 0  a

' 7 2 . 1 0  a

6 7 . 7 5  b c

49.45  d

6 5 . 4 0  c

60.69

6 0 . 1 4

5 9 . 6 8

5 9 . 1  6

- ) - ) .  / z

s 9 . 5 0

t  1 . 9 3 6

t 2 . 3 1 4

t2 .049

11.224

7  . 7 1 6

1 0 . 8 9  2

3 1 . 5 6 0 ( 1  1  2 . 7 )

3 2 . 3 6 0 ( 1 1 5 . 4 )

29 .64  8(106.0)

30 .740(  1  09 .8)

3 0 . 1 9 0 ( 1 0 7 . 8 )

3 r . 0 1 0 ( 1 1 0 . 7 )

2 .64

2 . 6 3

2.46

1 1 ^

3 . 9 1

2.8s

*Means on the same column havine di f ferent  i ta l ic ised lc t tcrs d i f fer  s igni f icant ly  (P < 0.05)

TABLE 5. MULTIPLE RANGE TEST
(P < 0.0s)

Treat  ment
Group

(Egg number)  ranked
treatmel l t  mean

Number o l
mean

Signi f icant
student ized mean

Shortest
s igni f icant  rangc

B

C

A

D

E

E

204.7 500

20r.9167

196.666',7

189.6944

183 .0s56

138.4'.t22

Standard Error  of
mean  =  3 .92

2

J

A

5

6

2 .712

2 .9 r8

3 . 0 1 7

3.0 89

3 . 1 4 6

1 0 . 8 6 3 7

1 1 . 4 3 5 9

1 1 . 8 2 3 9

1 2 . 1 0 6 1

12.3295

DISCUSSION

Since 60% basal maize diet (Treatment A) was used as a control, the results indicated that there

were no significant differences in the egg number or percentage production between A and B' A and

C. and A and D groups. Broken rice therefore can replace maize at a level as high as 60%in the layer

diet. This further supports the finding of sMITH (1948) who incorporated rice even at a higher level

of 75%in the ration. Feed conversion efficiency (EFC) was found to be in favour of 60%ttce group

compared to A or B groups.
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Birds fed 30% maize + 30% tapioca (D group) laid seven eggs less than the control which was
not statistically significant. It was noted that there was only a slight difference in EFC compared to
control. It appears that there should not be a problem now to incorporate upto30% level of taproca
in l lyer diet provided that the protein and amino acid is adjusted and balanced. Earlier work by
JALALUDDIN and LEONG (1,912) and HUtacALUNG (1912) indicated that  there were no
significant differences in the performance of layers fed 20Vo tapioca as a direct substitute to maize in

TABLE 6. MEAN BODY WEIGHT INCREASE DUzuNG THE EXPERIMENTAL PERIOD (s.)

Treatment
Group

Mean Initial
Body Weight

Mean Final
Body Weight

Live Weight
Change

Group A

Group B

Group C

Group D

Group E

Group Ir

1 1  5 9

t ]  4 8

1 804

I 807

17 65

1846

1 8 3 1

I 884

I  8 3 2

r 869

t874

t923

+ 1 2

+  1 3 6

+ 2 8

+ 6 2

+ 109

+ 1 1

TABLE 7. EFFECT OF CAROPHYLL ON YOLKCOLOUR

ROCHE YOLK COLOUR FAN NOI
Groups

Before
Treatment

After
Treatment I

After
Treatment 2

I 2

t2

t 2

t 4

t2

B

C '

t2

D

E+

F '

t 2

8 t

*Yo l kco lou r read ings :  14= red ,  72=o range ,8=go ldenye l l ow ,5=ye l l ow ,3= lemonye l l ow ,

+Dets supplemented *,,nt io,Sftn}ti]"*'



the layer diets. However. direct substitution of maize with tapioca aI 60% level of the diet gave the

worst result and it differed significantly (P <0.05) with all the other groups, and the egg production

was about 70% of that produced by the control group.

Birds from D group produced 6.6 eggs more than the F group, and this, dif lerenoe was not

statistically significant. As the performance of birds fed 30% tapioca mixed witl i  30% brclken rice or

30% ntaize diets was comparable, this again indicated that maize and rice haS almost similar feeding

val ttes.

The rnortality f igures during the 40 ',veeks experimental period were identical for all the groups

viz. 3 birds died or culled from each group. As birds from all the groups showed body weight increase,

it could be presunted that t l ie general ircaltl 'r of the birds was not affected by toxic effect of l inamarin

in tapioca. It is possible that the oyanogenic glycosides present ir.r tapioca roots has been reducecl

consic lerably c lur ing the pfocess of  dry ing and processing in to c l i ips.  or  adul t  b i rds on the other  hand

coulc l  to lerate t l ie  nr i lc l  e f lect  of  l inamar in.  J ,q lnLUnolN and YIN ( .19n' )  observed that  adul t  hens

seemed to be quite tolcrant and rnaintained egg production when fed tapioca leaves with a high LICN

con tent .

Lack of xanthopltyl l  in the 60% broken r ice and 607r, Iapioca diets has no advcrse eff 'ect in the

la1 , in*  per fo rmance cxcept  fo r  the  yo lk  co lour .  Th is  de fec t  can  ho lvevc t .be  rc rned icd  by

sLrpp lemcnta t ion  o f  c l ie ts  w i t l i  a r t i l i c ia l  xan thophy l l .  The changc in  thc  egg yo lk  co lou l  cor r ld  bc

obtained after. four or l- ive days of feeding t l ie supplements.

As  thc  feed in take  and the  energy  va lues  r l f  thc  tap ioca  and nra ize  ra t ions  (A .  l )  r rn , . i  E)c l id  no t

vary  g rea t ly  i t  seerned tha t  the  rna in  causes  o f  poor  p roduot ion  lvou ld  bc  a t t r ibLr ted  to  t l la t 'g i l la l  o r

lo r . l ' i n take  o f  p io te in  and anr ino  ac ids .  Tap ioca  pro tc in  conta ins  e  ve f \  s l l l r l l  c l i ta r t t i t y  o l

su l l t l ' ru i -co l ta in ing  anr ino  ac ic l  and a  de f ic iency  o f  rnc th ion ine  and cys t ine  Trc r  s t '  co t t l c l  be-  the  r t l l . i t , r

cause.  T l tc  met lbo l i sab le  cnergy  va lue  tb r  b rokcn r i ce  ra t ion  rvas  lowet ' than t t ta izc  as  quotcd  i t l  t l re

N.R.C.  f igures .  bu t  i t  was  ra ther  surpr is ing  to  no tc  t l ra t  the  feed in take  was l t t rve l  and t - -FC was be t te r

in  the  r i ce  than the  n ta ize  group.  I t  i s  poss ib le  tha t  b roken r i ce  has  a  s l igh t l l '  l r igher  n le tabo l i sah le

ene igy  va luc  than rp ro tec l .  Thc  in ip rovcc l  feed e f f i c ienc l , , cor r l i l  bc  duc  to  t i rc  s l igh t ly  h ig l re r  l vs inc

conten l  in  r i ce .
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SUN{N{ARY

A 40 qcek foeding tr ial  rvas conductccl to tcst thc performatrce of commcrcial layers fod hiuh

Icvels of brokcn r icc lnd tapioeu as a dircct substi tutc for maize. Sir crpcrimcntal dicts, viz ' .  60'/o

maize diet as c.nt*r l .  J0l l .  rnaize + 301i1 broken r ice, 607. broken r icc. 301,i  ntaize + 30'/ ,  t tpioca,60"/r

tapioca, 301.1 brokcn r icc ancl 307. tapioca. rvcre usccl.  Thc othcr 40",.  part of al l  the rat ions rvas

constant. I t  rvas fr1trnd that cgg production performancc of layers fnd high levels of broken r ice was

comparablc to maizc. Thc pcrformance of birds fed hi-uh tapioca (601.i) dict was badly affccted and

cl i f fered signif icantly (P <0.05) with tht:  other sroups. No signif icant cl i f fercncc (P <0.05) was

observed whcn 307 maizc rvas replaced by 30L tapioca as colnpared to the control dict.  Lack of

ranthophyl l  in the high brokcn r ir :e and tapioca diots causccl the egg yolk colour to brcortte pale, but

this clcf iciency r.vas corrected by thc addit ion ofart i f ic ial ranthophyl l  in tho diets'
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