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RINGKASAN

Kc tahanan  r , a r i c r i - r , a r i c t i  pad i  IR  dan  MR 1 -ang  bc rpo t cns i  t c l ah  d i u i i  t c rhadap  ku l t u r  l c l on rpa l

h i iau.  Neplut teuir  t ' i rcsten:  dan PMV dar i  Bumhong Lima. Scbcrang Pcrai .  Wujud korc lasi  yang cr l r t  ( r

:  -0.7629"")  d i  antara kctahanan tcrhadap pcmbawa dcngan kcrcnt i tnan tcrhadap jangki tan PMV di

makma l .  Da r l ah  kcVa r i ab i l an  d i  an ta ra  va r i c t r  yang  d i u j i  ada lah  l cb i h  kc ta ra  d i  an ta ra  va r i c t i - va r i c l i  IR

bc rband ing  dcngan  MR.  Wa laupun  pc rbczaan  kc tahanan  t i dak  bcg i t u  kc ta ra  bag i  va r i c t i - r ' a r i c t i  MR t l i

da l am u i i an  m lkma l .  pc rbczaan  kc r cn tanan  ( c rhadap  P IV {V  t c l ah  wu jud  d i  sawah  dcngan  MR 77  t l l r t

MR 713 pal ing kurang di jangki t i .  Tcrdapat pcrbczaan hiot ip d i  antara kul tur  N.  t l rcst t ' r t . r  Bunrbon: l

L ima .  Schc rang  Pc ra i  dcngan  ku l t u r  IRR I .  Va r i c t i  pad i  IR -13  l cb i h  t ahan  kcpada  l c l ompa l  h r i : r t r

d i band ingkan  dcngan  lR2 f t  d i  Ma lavs i a .  t e t ap i  s cba l i kn r -a  bc r l aku  d i  IRR I .  f  i l i p i na

INTRODUCTION

Penyaki t  Merah Virus (PMV).  t rans-
mi t ted predominant ly  by the green leaf-

hopper (GLH). l\ ' lephotettir virescens Disr.

(Hom( )p te ra :  C i cade l l i dae  )  i s  a  sc r i ( ) u \

threat  to  r ice product ion in  Peninsular
Malaysia.  I ts  presence is  not  new though in

the past  conf ined predominant lv  to Kr ian

a rea  i n  Pe rak  (L l v .  1969 ) .  S ince  the  l a te

sevent ies i t  has spread to the major  r ice

producing areas in  Pulau Pinang,  Kedah and

Per l is  (Suenno,  C)rH:r , lnN and CHnNc.
1982).  I t  has been est imated that  in  Muda
area a lone i t  in fected 5 88,1 hectares and

5 839 hectares in  l98 l  and 1982 respect ive ly
(CnwnNcnN PEIvE l tHnpnRN TnNRvRx .
r  983 ) .

Var ious methods of  contro l l ing the

disease in Malaysia inc luding the use of

res is tant  var iet ies were formulated (Surnet ;

et  a l  . ,  1982).  Resistant  var iet ies are widely

used to contro l  PMV or  tungro in  Indonesia,
Vietnam and Phi l ipp ines (HelNnlcHs.

Snxrxn and CHel- l - tRH. 1979).  but  the use
of  PMV resis tant  var iet ies in  Peninsular
Malaysia is  re lat ive ly  new. Prel iminary
resul ts  have shclwn that  there are var iet ies in
Malaysia which are less preferred by GLH
and less suscept ib le to PMV infect ion

(Hr ' .oxr ; .  l t )1 ]  :  Kosnvnsnl .  l9 l t2 ;  V,r r
Vneo r . x .  Mo t tnv , ro  and  AsHtn t> .  l 9u l ) .

An  a t t emp t  was  made  to  cva lua tc  t he
react ion ( ) f  advanccd Internat ional  Rice
Resea rch  Ins t i t u t c  ( IRRI )  va r i e t i es  t o  PMV

and  GLH in  t h i s  c ( )un l r y  i n  c t t n tp i t r i son  t t r
advanced  MARDI  R i cc  (MR)  va r i c t i cs

deve loped  hy  t he  R i ce  D i v i s i on  o f  MARDI .
Some of  these var iet ies may be used as

sources of  res is tance in thc l t lca l  brccding
programme.

MATERIAL AND MF]THOI)

(ireen Leafhopper and Viruliferous (i l,H

Green leafhopper. l leJthttlclt i.r '
v i rescens.  used in the expcr iments wl ls

laboratory-bred on r ice var iety  
- l 'a ichung

Na t i ve  One  (TN l )  f o r  seve ra l  yea rs .  F t l r
each exper iment ,  adul t  females we rc cagccl
on heal thy l 'N I  p lants for  a 2, l -hour  ov i -
posi t ion access per iod.  before rcmoval .  

' l 'he

host  p lants wi th ov iposi ted eggs werc kcpt
insect- f ree.unt i l  the nvmphs eme rged.  

' l 'he

plants were watered and replaced when
necessarv unt i l  the emerging nvmphs wcre
ready to be used for  surv iva l  tests at  thc
2nd-3rd instar  s tages,  or  devel t tped into
adul ts  to be used for  suscept ib i l i ty  to  PMV

Ricc Rcscarch Div is ion.  MARDI.  Bumbong Lima. Scberang Pcrai .  Wcst  Malaysi-

Ricc Rcsearch Div is ion.  MARDI.  Alor  Sctar .  Kcdah. Wcst  Malaysia
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in fect ion tests as requi red.  Vi ru l i ferous
GLH was prepared by in t roducing 3-day-o ld
adul t  GLH onto the v i rus source p lants for
two days of  acquis i t ion feeding access
per iod.

PMV Source Plants and Rice Varieties

Rice var iety  TN I  was used as PMV
source p lants.  Thi r ty-day-o ld TNI p lants in
a medium s ize pot  of  20 cm in d iameter  were
inoculated wi th PMV at  the rate of  ten
vi ru l i ferous GLH per  h i l l .  The inoculated
plants were kept  fc l r  symptoms development
and used as the v i rus s<lurce p lants one
month af ter  inoculat ic ln .

Al l  IR var iet ies used in these exper i -
ments or ig inated f rom IRRI.  Los Banos.
Ph i l i pp ines .  On  the  o the r  hand .  advance
MR var iet ies were f rom the Rice Research
Cen t re  o f  MARDI  a t  Bumbong  L ima .
Seberang Perai .

Survival Test

Pregerminated seeds of  each test
var iety  were sown in a medium s ize pot  of
20.0 cm in d iameter  wi th homogenous but
fer t i l izer- f ree soi l  and watered when
necessary.  Test  p lants were kept  insect-  and
disease-f ree in  the greenhouse unt i l  thev
were sui table for  the test  at  30 + 5 days af ter
sowing (DAS).  Three seedl ings of  each
var iety  were uprooted.  washed wi th water
and inser ted in to a test  tube of  2.3 cm x 20.0
cm conta in ing + 4 cm of  water .  The test  was
carr ied out  in  three repl icates and the test
tubes were arranged in Complete ly
Randomized Design (CRD).  Twenty- f ive
2nd-3rd instar  nymphs of  GLH as prepared
were in t roduced into each test  tube whose
mouth was covered wi th a p iece of  c loth.
The nymphs were a l lowed to feed on the
seedl ings for  three days,  Morta l i ty  of  the
nymphs in each tube was recorded on the
th i rd day af ter  in t roduct ion (DAI)  or  when
al l  the nymphs on the check var iety  IR42
died.  whichever came f i rs t .

Susceptibility to PMV Infection

Rubber cups of  12.-5 cm in d ianreter
were sown wi th 25 pregerminated seeds
each.  The cups were arranged in CRD wi th
three repl icat ions.  Rice var iet ies TNI and
IR42 were used as the suscept ib le and
resis tant  checks respect ive lv .  Inoculat ion
for  one-dav access per iod was done on the
ten-da1"-o ld seedl ings at  the rate of  one
vi ru l i ferous GLH per  seedl ing.  A mylar
cage  o f  10 .0  cm d iame te r  x  2 -5 .0  cm h igh  was
used to conta in the insect  on each cup.  Af ter
the one-day access per iod,  a l l  the GLH w'ere
k i l l ed  w i t h  Ba .ssa  50E( -  (0 . l c r ' r  n . r . ) .  The
seedl ings were kept  insect- f ree for  1.1 davs
when the number of  in fected seedl ings was
recorded based on thc svmptoms of
stunt ing,  incomplete emergence of  vounger
leaves and d iscolourat ion as c iescr ibed bv
CHI r .  Sup ,qnn .  Kos ,qvasHr  anc l
S H R u s u n o r N  ( 1 9 8 3 ) .

Field Evaluation of Advance MR Varieties to
Natural PMV Infection

- f  
he exper iment  was conducted in

Randomized Complete Block Design
(RCBD) wi th three b locks of  1,5 test
var iet ies.  Each p lot  s ize was -5 x -5 square
metres.  Single 30-da_'" -o ld seedl ing wi ts
t ransplanted per  point  at  2,5.0 cm spacing
be tween  seed l i ngs .  Svmptoms  o f  na tu ra l
in festat ion of  PMV such as stunt ing and
discolourat ion of  the leaves were noted at
the maximum t i l ler ing stage.  An assessment
on the number of  in l 'ected h i l ls  was done
based on the iodine test  (Lrxc; .  1972) bv
using the second and th i rd top leaf  t ips.

Method of Classification and Analvsis

Analys is  on the t ransformed Arc-Sine
values of  the or ig inal  percentages was done
and tabulated us ing Duncan Mul t ip le Range
Test  (DMRT).  A fur ther  c lass i f icat ion in to
groups of  res is tant  (R) .  suscept ib le (S)  and
moderate (M) was done based on method
developed by KonnvesHr ( l9 t t2) ,  l .e .  by the
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formulae of:

R : Score of resistant check + 7+ (score of

suscept ib le score of  res is tant

checks) .

S : Score of susceptible check -

of susceptible score of

checks) .

M :  Score in  between R and S.

RESULTS

Survival Test

Resul t  on IR var iet ies is  presented in

Table I in the form of mortality value. Rice

var iety  wi th h ighest  morta l i ty  va lue is  the

most resistant and vice versa. Rice varieties

IR8,  IR20,  IR22,  IR24,  IR45,  IR46 and the

suscept ib le check var iety ,  TNl ,  were f t lund

to be suscept ib le by KosRvRsHt 's  ( l9 i t2)

c lass i f icat ion.  whi le  Mat  Candu,  Ser ibu

Gantang,  IR26,  IR28.  IR34,  IR36 and IR50

were moderate. The resistant group

inc luded IR38.  IR44.  IR52.  IR54 and IR'12.

the res is tant  check.

None of  the tested MR var iet ies are
resistant (Table 2). Most of them are suscep-

t ib le except  Ser ibu Gantang,  MR 74 and

MR 69 which are moderate.

Susceptibility to PMV Infection

Rice var iety  wi th h ighest  PMV infec-
tion is the most susceptible and vice versa.

Under forced inoculat ion tests,  a lmost  a l l  o f

MR var iet ies were found suscept ib le.  com-
parable to TNl ,  except  MR 77 which was

moderate (Table 2) .  Greater  var iabi l i ty

ex is ted amongst  IR var iet ies (Table I  ) .
IR36.  IR38,  IR42 and IR44 are res is tant ,
wh i l e  IR8 .  IR20 ,  IR24 ,  IR28 .  IR50 ,  IR52
and IR54 are moderate.  Rice var iet ies

Ser ibu Gantang.  IR22,  IR26,  IR34.  IR45,

IR46 and TNI are suscept ib le.

Field Evaluation of Advance MR Varieties to
Natural PMV Infection

Natural infestation of PMV on

Table 1.  React ion of  IR var iet ies to GLH.

l\'lephotettix virescens and PMV infection

Virr ietv G[-H rnorta l i tv  PMV infcct ion

r,/+ (score
resls tant

Scr i hu  Gan tang

Ma t  Candu

T N I

IR I {

l0

J2

f t

i o

2tt

-r+

36

3li
l f

.+.1

-+6

50

5 l

- 13 . ( ) (M)  cdc

.11 .6 (M)  cd

l 7 . s  ( S )  f g

6 . l i  (S )  g

l 6 . l  ( S )  f g

l 6 . l  ( S )  f g

1 .1 . { )  (S )  c f g

3 . s .2  (M)  dc l

5 3  1  ( M )  b c d

5 1 .  |  ( M )  h c d

1 7 . 1  ( M  )  c d

7 e . l  ( R  )  a

8 -1 .  I  (R )  a

I t 9 . . 1  (R )  a

l + .  |  ( S )  f g

l s . 3  (S )  f s

5 7 . 6  ( M  )  h c

7 9 . { )  ( R  )  a

7 { ) . 5  (  R )  a h

7 -s . . 5  (S )  i j k

6 7 . I i ( M )  h i j

It5 r{ (s) k

65 t l  (M )  ghi j

6 1  9 ( M )  f g h i

7 . t . s  (S )  i l k

66 .5  (M)  gh i l

7 7  6 ( S )  i j k

- 1 ' 1 .6 (M)  bcdc

f i t ) . 5  (S )  1k

36 . . 1  (R )  abcd

l l t .  |  (R )  ab

l 1 . l ( R )  a

. 3 3 . 1 ( R )  a b c

7.1.- r (s)  i ik

7 .3 .9  (S )  i i k

5 0 . 9 ( M )  d c f g

J5 . . 1  (M)  cdc l

5 6  3 ( M )  c f g h

Ana l vs i s  was  donc  on  t hc  A rc -S inc  t r ans fo rmcd  v i t l u cs

o f  t hc  o r i g i na l  pc r ccn tag , c .  A l l  n r c r rns  w i t h i n  a  co lun tn

fol lowcd b1- s imi lar  lc t tcr  i t rc  not  s igni f icant ly  d i f fcrcnt

at  P<0.05 i rv DMRT. 
- fhc 

M. R and S rcprcscnl

m()dcratc.  rcs istant  and susccpt ib lc rcspcct ivc ly b i rscd

on mcthod of  c lassi f icat ion dcvcloncd bv Kot leve,st t t

( r9 r i l ) .

se lected advanced M R var iet ies wi ls

recorded and tabulate d in  Tuhle 2.  Bascd on

Kogny , r sH t ' s  ( l 9 l t 2 )  c l ass i f i ca t i on .  IR42 .
MR 78 and MR 7J are res is tant  fo l lowed bv

moderate group in the f t> l lowing t l rdcr  MR

67 > MR 70 > MR 74 > MR 75 > MR 69 >

MR 73
Setanjung,  MR 72,  Kadar ia and MR 76 arc
in suscept ib le group.

DISCUSSION

The four  factors contr ibut ing to an
ep idemic  o f  PMV were  es tab l i shed  (L t v .

TrNc and Hp-crxc.  197: l ) .  They are the
avai labi l i ty  of  suscept ib le var iet ies or
suscept ib le s tage of  the crop to the v i rus;  the
abundance of  the vector  populat ion,  thei r
t ransmiss ive abi l i ty  and vector  composi t ion;
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Table 2. Reaction of MR varieties to GLH. Nephotettix
virescens and PMV infection

Variety GLH mortality pMV infection . Yutltul .PYY .
in fect ion in f ie ld

IR42

TNI

MR 64

65

66

67

68

69

7ll

7 l

72

73

74

75

76

77

78

Seribu Gantang

Setanjung

Kadaria

6 .2  (R)  a

24.6 (M) abc

40.2 (M) bcde

36.2 (M) bcde

25.0  (M)  abc

44.3 (M) bcde

5a.8(S)  de

39.3 (M) bcde

29.6 (M) abcd

33.5 (M) abcd

62.8  (S)  e

1 9 . 0 ( R )  a b

6 . 6  ( R )  a

49.3(S)  cde

s7.9  (S)  de

Analysis was done on the Arc-Sine t ransformed value of  the or ig inal
percentage.  Al l  means wi th in a column fo l lowed by s imi lar  let ter  are not
significantly different at P<0.05 by DMRT. The M, R and S represent
moderate, resistant and susceptible respectively based on method of
c lassi f icat ion developed by KoanvesHr (1982).

7a.s (R) a
0.0 (S)  e
9.3(S)  cd

e.3(S)  cd

1 s . 6 ( S )  c d

1 0 . 6 ( S )  c d

6.8  (S)  d

30.2 (M) bc

17.0  (S)  cd

1 3 . 5 ( S )  c d

9.8  (S)  cd

8.9  (S)  cd

22.9  (M)  cd

0.0  (S)  e

10.6  (S)  cd

1 3 . 5  ( S )  c d

10.9  (S)  cd

4e.4(M)  b

28.3 (R) a

s .3(s )  d
64.3 (S) d

63.1  (S)  d

62.4  (S)  d

72.5  (S)  d

67.0  (S)  d

64. r (S) d

6e.2  (S)  d

68.3  (S)  d

64.7  (S)  d

60.9  (S)  d

6 2 . 8 ( S )  d

62.4  (S)  d

69.4  (S)  d

48.1  (M)  bc

59.4(S)  cd

the availabil ity of virus source and the
varietal susceptibil i ty to the vector. The
resistance of a plant to PMV infection could
be d iv ided into four  categor ies (LrNc.  1972).
i.e. (a) resistance to the vector only, (b)
resistance to the virus only, (c) resistance to
both and (d) susceptible to both the vector
and the virus.

Most of the recent IR varieties carry
gene or genes resistant to GLH (KHusH,
1977). Presently seven genes resistant to
GLH have been identif ied (Reznul Knnrpr
and PATHAK, 1982). From the tests for
survival and susceptibil i ty to PMV amongst
the IR varieties (Table 1), a wide variation
in the degree of resistance was observed and
there was a very close correlation (r : -

0.7629**) between the mortality of GLH
nymphs and the susceptibil i ty to PMV
infection under forced inoculation test

0  1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0
Arc-Sine transformation of a/o GLH mortalitv

(Figure 1).

40

30

20

l 0

0

2

tr

U)

!

Y = 7 8 . 2 2 - 0 . 4 9 1 6 X
r = -0.7629**

Figure l. Relationship between mortality of
GLH and incidence of PMV infection under
forced inoculation tes't amongsi IR varieties.
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Amongst  the IR var iet ies tested by
both methods.  IR42 (wi th Ptb 18 as source
of  res is tance)  was s igni f icant ly  more res is-
tant  than IR28 (wi th Gam Pai  as source of
res is tance) .  Rice var iety  IR8 is  i ls  suscep-
t i b l e  t o  Ma lays ian  GLH cu l t u re  as  TN I ,  and
the res is tance to PMV infect ion is  just
s l ight ly  h igher  than that  of  

- fN 
I  .  and

dist inct ly  d i f ferent  f rom that  of  IR42 and
IR2u .  On  the  o the r  hand  a t  IRRI .
Ph i l i pp ines .  IR28  i s  s i gn i f i can t l y  more  res i s -
tant  than IR, l2.  Var iety  IR8 is  in  the same
resis tance c lass as IR42 but  d i f ferent  f rom
IR28  (Rneusns  and  HE lNnrc rs .  l 98 l :
HErNr< rc ' ss .  MeonR lo .  Su : l l o .  Rnpus ,cs .
RovENR. Vec;n.  VrRrnxrE.  Cexrr : . r ' r  and
DovtNco,  1982).  

- l 'he 
resul ts  suggested a

di f ference in the GLH biotvoes between the
twr)  countr ies.  In  fact .  thc i  

'ohenomenon 
is

not  new s ince d i f ferences in  h i ( ) tvpe
be tween  IRRI ' s  and  Ind ia  (Csn t .L . rnH .
HRNr rpR ,  HEr : l n r cHs  and  KHus r r .  1981 )  o r
Bang ladesh  (Rnznu l  Knn rv  and  PR lsex ,
1982) have been shown ear l ier .  The
Malaysian b iotype could e i ther  be natura l ly
d i f ferent  f rom that  of  Phi l ipp ines or  new
biotype had developed f rom the wi ld  b io-
tvpe that  can at tack IR8 gene (Glh 3) .
Al though IR8 is  no longer grown in
Malaysia,  most  of  the var iet ies grown
or ig inate f rom crosses involv ing IR8
(OrHvn r .  A l l ns  and  Hnozs ru ,  19 {33 ) .

Var iety  IR42,  which is  h ighly  res is tant
to Malaysian GLH and PMV. is  a lso a h igh
y i e l d e r  ( B n H n c r n . r  P r r v r r r r ; r r n x  P n o r .
1982;  1983).  The only drawback of  th is
var iety  is  i ts  h igh suscept ib i l i ty  to  s tem rot
disease caused by Sclerotium ort-zae (CHtx,
pers comm.,  1983) and i ts  low percentage of
head r ice recovery and re lat ive ly  in fer ior
ea t i ng  qua l i t y  (BnHnc raN  PEryEr - r r ; l r e : l
Peol ,  1982).  However.  the good characters
of  th is  var iety  are being incorporated in to
o the r  l oca l  po ten t i a l  va r i e t i es .

The var iabi l i ty  of  MR var iet ies to both
the vector  or  PMV is  not  as wide as in  the
case of  IR var iet ies.  A s igni f icant  corre la-
t ion could not  be establ ished between the
morta l i ty  of  GLH nymphs or  the suscep-
t ib i l i ty  to  PMV infect ion under forced
inoculat ion test  to  the in fect ion of  PMV

under natura l  in festat ion.  
- l 'h is  

could bc
at t r ibuted to the lack of  act ivc brccding
programme for  PMV or  GLH res is tance in
Malaysia for  the past  years (A: l r t r . .  1979).
However.  when the MR var iet ies werc
tested under natura l  in festat ion of  PMV in
the farmers '  f ie lds.  r ,ar ie ta l  d i f fe  rences wcrc
observed.  Var iet ies MR 77 and MR 7l l  arc
highly  res is tant  and most  of  the advancec ' l
MR l ines are moderate lv  res is tant  exccpt
MR 76.  MR 72 and Kadar ia which arr .
suscept ib le to the natura l  in f t :s tat ion.  How-
ever .  the degree of  f ie ld res is tance wi l l  vurr '
according to thc in tensi ty  of  potent ia l
i nocu lum in  t he  a rea .

In  t he  case  o f  Se r i bu  Gan tang .  i t  i s
modera te l v  res i s tan t  t o  GLH unde r  su rv i ' uu l
lcs ls  (Tables /  and 2,) ,  but  suscept ib lc  to
PMV in fes tu t i on .  Th i s  c l ea r l y  showed  tha t
res is tance of  a var ic tv  to thc vL^ct( ) r  is  n() [
a lwavs re lated to the v i rus rcs is tancc.  

' l 'hc

vector  res is tance a lone may bc o l  gre at
va lue  by  ma in ta in ing  the  vec to r  popu la t i on
at  lou '  level  (P, . l rHAK. 1970) or  reducing
PMV in fec t i on  (Ranus ,qs  and  Hr , r xn t t  t t s .
l 98 l  ) .  Howeve r .  con t i nuous  p lan t i ng  o l
these types of  var ic t ies under b igger  acrcuge
may  resu l t  i n  t he  deve lopmen t  o l  ncu
b io t ypes .  W i th  t hc  deve lopme n t  o l  ncw
b io t ype .  vec to r  popu la t i on  w i l l  be
increased.  Unde r  dcnse populat ion p lus t l rc
ava i l ab i l i t v  o f  t he  v i r us  sou rcc .  PMV
resistance wi l l  be unstable and decrcasccl
( ' [ ' rc txc;c ' r - r .  CRr. luxnc;e l r  ancl  Hrur : ro.  1983).
Thus.  th is  type of  rcs is tancc a ls t l  has i r
d isadvantage (  Hr ' - txn lc  us.  1979) and o l
cou rse  the  i dea l  mean  o f  PMV con t ro l  w i l l
be the use of  var iet ies which have hoth thc
vector  and v i rus res is tance.
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ABSTRACT

The resistance of  some IRRI ( lR) and advance Malavsian Rice (MR) var ict ics against
Nephotet t i r  v i rescens and PMV was invest igated using GLH cul ture f rom Bumbong Lima. Seberang
Pcrai .  There is  a strong correlat ion (r  :  -0.7629+ *)  between vcctor  resistance and susccpt ib i l i ty  to
PMV infect ion under forced inoculat ion tests.  The degree of  var iabi l i ty  is  more pronounced in IR
compared wi th MR var iet ics tcsted.  Even though the di f fcrences in resistance were not  not iced amongst
MR var iet ics undcr laboratorv tests.  var iat ion could bc detected under natural  f ic ld infcstat ion whcrc
MR 77 and MR 7l l  were found to be less infected.  Thcrc was a di f ference in b iotypc bctwcen IRRI and
Malaysian cul turcs of  GLH. Rice var ietv IR42 was more resistant  to Malavsian GLH comparcd wi th
IR28. the reverse was t rue asainst  the IRRI cul ture.

REFERENCES

ANtrr .  (  1979).  L ine Project  -  Rice Breeding 1979-
/98.1.  Bumbong Lima: MARDI Press.

B ru r r ; r nN  P l .Nv r r - r r> r r , qn  Pno r  ( l 9 l { 2 ) .  Lapo ran
Tahunan. Bumbong Lima: MARDI Press.

-  ( l9 l t3) .  Laporan Tahunan. Bumbong Lima:
MARDI  P ress .

Caua.Nt;a,x Pr.Nlr . r . r r reR,c.A.N T.cNev,AN (19u3).
Kempen Kawalan Pcnyaki t  Merah Semenan-
junu Malavsia.  ln Laporon Suku Tahun Pertumo
6l  pp.  Jabatan Pcrtanian Semenanjung Malavsia
(,ntntc) ) .

C t t t - t . t  t a t t .  S . .  H r N r r r e .  A . M . ,  H l . r r n r c t s .  E . A .  a n d
Krus r r .  G .S .  ( l 9 l J l ) .  Res i s t ancc  o f  r i c c  va r i e t i es
to thc Grccn Lcafhopper in Southern India.  /nt .
Rice Rcs.  News/.  6.  8-9.

C r r r N .  K . M . .  S u p n r o .  M . A . .  K o s r v A s r r r .  A .  a n d
Sr rnvsuon r r .  M .J .  ( 19u3 ) .  Rama lan  Pcnvak i t
Merah Virus Secara Semaian Bcrgcrak.  Ieknol .
Pe r t . ,  MARDI  4 .81  -90 .

Ht ' . lNnr<'ns.  E.A.  (1979).  Control  of  Leathopper and
Planthopper vectors of  r icc v i ruses.  In Leal-
hopper Vectors and Plant Disease Agents (ed.
Mnn rvonoscu .  K .  and  H rnn rs .  K .F . ) .  pp .
-529-5U. New York:  Academic Prcss.  Inc.

H r . rNn rc r r s .  8 .A . .  M r :oneNo ,  F . .  S r rN lo .  L . .  Repusas .
H . .  R rx r r .N r .  A . ,  V r . c ; , r .  C . .  V rn l rN r r .  V . .
Cr.N'r ' r re.  D.  and DornlrNr;r>,  I .  (19132).  Rcsis-
tance of  IR var ict ics to Insect  Pests.  /nt .  Ri&,
Rr ' .s .  Nt 'ns/ .  7.  I  -  l { )

H r , r nn r t ' r r s .  E .A . .  SAXr -NA .  R .C  and  Cu r . . r  r . r r r r .  S .
( 1979 ) .  Devc lopmen t  and  Imp l cmcn ta t i on  o f
Inscct  Pest  Managcment Svstcms for  Rice in
Tropical Asia. Foorl and Fertilizer Technologv
Centre, Tuipei, Extension Bull. 127.

H toN t ; .  K .L .  (  1977 ) .  R i ce  En tomo locv  i n  Ma lavs i a .  A
Rcvicw and Future Reserrch Approach.  Prot .
Rice Reyien Meet ing.  MARDL Buntbong Li tnu,
Mulat'siu, 1977.

K t t us t t .  G .S .  ( 1977 ) .  D i scasc  and  l nsec t  Rcs i s t ancc  i n
Ricc.  Ar l r ' .  Agron.  29.265 . l -11.

Accepted for publication on 30th January, 1985
125

KoBev,cst t t .  A.  ( l9t t2) .  Studics on breeding I r t r  re: ; i .s-
tance to Tungro (Penvukit Mcruh Virus) urtd
varietul udaptability to local envintnmentsTl pp.
(A report  to MARDI).  Tropical  Agr icul tural
Resca rch  Cen t re  (TARC) .  M in .  o f  Au r i cu l t u r c
and Fisher ies.  J^p^n (mimeo).

L t v .  G .S .  ( 1969 ) .  The  B ionom ics  and  Con t ro l  o f
Nephotctti.r yirescen.s and Transmission Studics
on i ts  associated v i ruses in Wcst Malavsia.  , l / l r .
ol Agri<. & Coo1t. Malaysia Bull. I2l.

L t t ' r .  G . S . .  T t r t ; .  W . P .  a n d  H r o N r ; .  K . t - .  ( 1 9 7 1 ) .

Epidcmiological  Studics of  Tungro v i rus in
M a l a v s i a .  M A R D I  R e p .  2 1 . 1 ) p p .

LtN<;.  K.C. (1972\.  Rice Viru.s Diseust : .s  l3-1 pp.  l -os
Banos :  IRRL

Oruvex .  O . .  A r . r es .  I .  anC  H .Aoz r r r , \ t .  K .  ( l ( l f i 3 ) .  R i cc
Var icta l  Impro' ,cntcnt  in Malar ,s ia ( rur l t r tb! . ) .

Bumbong  L ima :  MARDI  R i cc  B ranch .

Pn t t t ex .  M .D .  ( 1970 ) .  Genc t i c s  o f  p l an t s  i n  Pcs t
Managcmcnt.  ln ( 'oncept. \  o l  Ptst  I lunugt ' rntnt
( e d .  R e n o .  R . L .  a n d  G t ' . 1  t t n r r .  F . E . ) .  p p .  l . l f t -
57 .  Ra le i gh :  No r t h  Ca ro l i na  S ta t c  Un i vc r s i n .

R ,qpL - r ses .  H .  anc l  H r . r r n ro r s .  E .A .  ( 1981 ) .  ( i r c cn

Lcafhoppcr rcs istancc and Tungro Infcct ion in
IR var ict ics.  lnt .  Ri te Rcs.  Nols/ .  6.  7-8.

R l z , q u r .  K n n n r .  A . N . M .  a n d  P A r r r , A K .  M  D .  ( l 9 S l ) .

New gcncs f r l r  resistancc to C;rccn Lcathoppcr.
Nephotet t i . r  y i rescen.s (Dist . )  in r icc.  ( ) r r ' : r r l

setit'u L. (-rop Protection ,. .1E3-90.

Supne t> .  M .A . .  O - r ' r n rnN .  C ) .  and  C r r , \ r ' r r , .  P .N l .
(  l9 l t2) .  Penyaki t  Mcrah dan Stratcsi -st ratcsi
kawalannva.  

' fcknol .  
Pert . .  MARDI-1.  I  l - l  l (1.

T t o r r ; < t l .  E . R . .  C A n r  N A ( i A \ .  R . ( 1 .  a n d  H r r , l \ ( ) .  H .
( l 9 l t 3 ) .  Rcs i s t ancc  o f  F i vc  IR  va r i c t i c s  t o
tunsro.  / r I .  Rice Res.  ,Vcns1.  8.  6.

V n n  V n l r > r r .  G . .  M o r r e l r e o .  M . S .  a n d  A r r r r e o .  S .
( l9 l l2) .  Scrccning for  rcs istancc t ( )  s tcmh()rcr .
Grecn l -cafhoppcr and Tungnr d iscasc in
Maf ar  ia.  Pupar prcsert t t 'd  ut  Ri tL '  Wrtrkt l t r t l t .
MARI) l  Bunbong Lintu,  S.  Perui .  Mulur ' .s iu.
t  9u2.


	C O N T E N T S
	EFFECT OF CLOPROSTENOL INJECTIONS ON OESTRUS BEHAVIOUR OF KEDAH - KELANTAN CATTLE
	THE RESISTANCE OF SOME RICE VARIETIES TO GREEN LEAFHOPPER AND PENYAKIT MERAH VIRUS
	USE OF TRITIATED WATER FOR ESTIMATION OF DRY MATTER INTAKE IN GRAZING CATTLE
	WATER TURNOVER IN ADULT LOCAL CROSSBRED BULLS WITH IMPROVED FEEDING
	INDUCTION OF PARTURITION IN SWINE WITH CLOPROSTENOL
	REPRODUCTIVE PERFORMANCE OF AMERICAN BRAHMAN CATTLE IN MALAYSIA
	POST-HARVEST LOSSES OF PADDY IN THE KRIAN/SUNGEI MANIK AREAS
	HISTAMINE DETERMINATION IN FISH AND FISH PRODUCTS
	LABORATORY SCREENING OF CABBAGE FOR RESISTANCE TO ERWINIA CAROTOVORA SUBSP. CAROTOVORA
	PATHOGENICITY OF PENICILLIUM FUNICULOSAM STRAINS FROM PINEAPPLE FRUIT BLEMISHES
	SAMPLING TIME AND SAMPLE SIZE IN RELATION TO STUDIES ON FLOWER PRODUCTION IN GROUNDNUT
	CORRELATION STUDIES ON THE PERFORMANCE OF SOME CASSAVA VARIETIES AT FIVE LOCATIONS
	RELATIONSHIPS BETWEEN MAIN TILLER AND SINGLE PLANT YIELD PERFORMANCE OF RICE
	DETERMINATION OF BENZOIC ACID IN CHILLI SAUCE BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY
	DETERMINATION OF ARSENIC IN FOODS BY THE CARBON ROD ATOMIZATION TECHNIQUE
	MINERALOGY OF LOWLAND PEAT IN PENINSULAR MALAYSIA
	PHOTOSENSITIZATION IN GOATS GRAZED ON BRACHIARIA DECAMBENS



