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Table I. Resistance level to GLH as influenced by seeding age 

Resistance level* at Average 
Varieties (resistance gene) 

indicated seedling age (in days) mortality 

10 17 24 (%) 

Pankhari 203 (Glhl) R R R 95 
ASD 7 ( Glh2) s R R 61 
IR 8 (Glh3) s s s 0 

Ptb 8 (glh4) s M R 58 
ASD 8 (Glh5) s s M 30 

TAPL 796 (Glh6) M R R 73 
Maddai Karuppan ( Glh7) s M R 45 

IR 28 s M M 32 
IR 42 R R R 86 

Sekencang· s s s 33 

Average mortality (%) 32 53 61 49 

Leaf number >!> '' 2.5 3.2 4.0 

,:, Resistance level; S=0-30<,4,, M=31-70'/,, and R=71-100% in GLH mortality 
*'' Leaf number including bladeless -first leaf 

removing roots. The rootless seed Ii ngs were 

able to produce new roots after the treatment. 

The test (Table 2) was made with 4 i-epli­

cations. 

Table 2. Resistance level to GLH of cut 
leaves, rootless . eedlings and in­
tact seedlings 

Resistance level* 

Varieties Cut Rootless Intact 
leaves seedlings seedlings 

Pankhari 203 M R R 

ASD 7 s M M 

Ptb 8 s M R 

TAPL 796 s R R 

Maddai Karuppan s M M 
IR 42 R R R 

Average mortality ( % ) 33 74 82 

'� Resistance level; S=0-30%, M=31-70'/, 
and R=71-100% in GLH mortality 

S) lnhe1·Uanee of nsistance genes to 
GLH 

Resistant varieties, IR 36, IR 42 and Pank­

hari 203, were crossed with susceptible Se1·ibu 

Gantang or Sekencang (Table 3). In addition, 

resistant ASD 7 and T APL 796 were crossed 

with IR 42 for an allele test between the resist­
ance genes. Resistance level of 60 F 2 seed­

lings and 5 seedlings of the parents was ex­

amined by using seedling·s of 20-25 days of 

age. The combination of IR 42/T APL 796 

was examined 3 times. 

Unselected standard GLH was used to 3 

combinations, Pankhari 203/Seribu Gantang, 

Sekencang/IR 36 and IR 42/Seribu Gantang, 

A GLR biotype, IR 28 colony, capable to de­

velop and rep1·oduce on IR 28 which is moder­

ately resistant to GLH, was used for IR 42/ 

Seribu Gantang and 2 other combinations. 

The IR 28 colony was used to eliminate the 

effect of moderately resistance gene in the 

resistant va1·ieties. 

Results 

1) Resistance level as related to seecl­
ling age 

Average GLH mortality shown at 10, 17 

and 24 day of age was 32, 53 and 61 %, re­

spectively (Table 1), The oldel' seedlings were 

more resistant than youngest seedlings. 

The l'esistance level of ASD 7, Ptb 8, ASD 8, 

T APL 796, Maddai Karuppan and IR 28 was 

S 01· M in the youngest seecllillgs and M or R 
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Table 3 . Distribution of F2 1>lan ts in GLH resistance 

GLH mortal i ty ( % ) *  Total F2 combination and parents G LJ-1 colony number 0 20 40 60 80 100 

Pankhari 203 Unselected 5 5 

Se l' ib t 1  Ga ntang do 3 2 5 

Pankhal'i 203/Seribu Gantang do 9 8 ,0 2 9 32 60 

Seke ncang Unselected 4 1 5 

IR  36 do 5 5 
Sekencang/IR 36 do 5 1 2 8 24 20 60 

IR 42 Unselected 1 3 1 5 
Seri bu Gantang do 4 1 5 
I R  42/Seribu Gantang do 3 3 5 1 1  1 6  22 60 

IR 42 IR 28 colon y 1 3 1 6 
Seribu Gantang do 4 1 5 

IR 42/Seribu Gantang do 11 6 1 1  24 6 4 60 

IR 42 I R  28 colony 1 1 2 1 5 

ASD 7 do 4 1 5 
IR  42/ASD 7 do 4 1 7 9 1 5  24 60 

IR 42 IR 28 colony 1 3 6 6 16 
TAPL 796 do 1 3 11 16 
IR 42/T APL 796 ( 1 )  do 1 1 6 7 1 4  3 1  6 0  

d o  ( 2 )  d o  1 0 7 1 9  33 60 
do ( 3 )  do 3 1 7 13 16 20 60 

� Each modality corresponds to GLH number ki 1 1ed in a test tube , i .e .  1 =203/n to 5=1 00'/,, . 

i n  the oldest seedl i ngs. On the other hand , 
the resistance level of Pankhari 203 and I R  42 
was R at al l seed ling ages and that of IR  8 
and Seken cang was S at a l l  seed l ing ages. 

2) Resistance level of cut leaves and 
rootless seecllings 

Average GLH morta lity on cut leaves, root­
less seedli ngs and i ntact seed l i ngs was 33, 74 
and 82% ,  t"especti vely (Table 2 ) .  The cu t 
leaves we re less resi stan t than i n tact seed­
l i ngs. 

Pankhari 203 gave the mortality of 45 % 
( M )  on cut leaves and 100 % (R )  on intact 
seed li ngs. The resi stance level of ASD 7, Ptb 
8, TAPL 796 and Maddai Karuppan was S on 
cut leaves and M 01· R on intact seedl ings. On 
the other hand ,  the resi stance level of IR 42 
was a lways R. 

3) Inheritance of resis tance _qenes to 
GLH 

A good fit to a monogenic rat io  of 3-resist­
ant : I -suscept ib le was obtained in the F, seg­
regation of Pankhari 203/Seribu Gantang 

( Tables 3 and 4) . On tbe other hand ,  F" seg­
regation of Sekencang/ lR  36 and IR 42 / Seri b u  
Gantang agreed with rati o of 15-resistant : ! ­
suscepti ble .  However, when the GLH biotype 
IR 28 colony was used for the test, the segre­
g·ation of IR  42/ Seri b u  Gantang agreed w i th 
a monogenic rati o. I n  add i ti on ,  when the I R  
28 colony was used for the al lele test, F0 

segregation of IR  42/  ASD 7 and IR  42 /T  APL 
796 agreed with the rat io  of 1 5-resistant : !­
s usceptible .  Wi th IR 42/TAPL 796, the same 
resu Jts were obtai ned 3 ti mes. 

Discussion 

1) Variation of antibiosis 
Kishi no and Ando ( 1 979)  :i , reported that 

resistance to Japanese GLH (Nephotettix 

cincticeps Uhler ) va r ied with the growing 
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Table 4. Reaction to GLH of F, populations 

GLR colony Number of F2 plants* P va lue  F�  combinations used for test (3 : 1 or 15: 1 ) R s Total 

Pankhari 203/Seribu Gantang Unselected 4 3  1 7  6 0  0.50-0 .75 ( 3 : 1 )  
Sekencang /IR 36 do 54 G 60 0.25-0.50 ( 15 : l )  
IR 42 /Seribu Gantang do 54 6 60 0.25-0.50 ( 15 : 1 )  

- --

IR 42 /Seribu Gantang rR 28 colony 44 16 60 0.75-0 .90 ( 3 : 1 )  
IR  42 /ASD 7 do 55 5 60 0.50-0.75 ( 15 : 1 ) 
IR  42 /TAPL 796 ( 1 )  do 58 2 60 0.25-0.50 ( 15 : 1 )  

do ( 2 )  d o  5 9  1 60 0.25-0 .50 ( 1 5 : 1 )  
do ( 3 )  do  56  4 60 0.75-0.90 ( 15 : 1 )  

,, R : Resistant=40-1009',. and S :  Susceptible=0-20¼ in GLH morta l ity .  

stage of rice plants, showing the h ighest re­
sistance 20 days before head ing. Rapusas and 
Heinrichs ( 1 982 ) r, J showed that the resi stance 
to GLH varied with plant age and insect 
surv ival generally decreased with plant age. 
In the present study, effect of seedli ng  age 
was investigated in detail and it was found 
that very young seedli ngs with 2 .5  leaves were 
not resistant in some vari eti es whereas seed­
li ngs with 3.2-4.0 leaves were resistant. It 
· uggests that seed l i ng  age must be taken i nto 
account in screening for GLH resi stance. 

It was also 1·eported that the use of cut 
leaves was effecti ve in screening vari etal re­
sistance to J apanese GLH .� >  However, the 
present study  showed that cut leaves of most 
of resistant vari eties were not resistant. 
There may be some di fferences bet\-veen the 
u sed Japanese and Malaysian GLH in thi s  
point. 

2) Mechanism of antibiosis 
Aucla ir  et al .  ( 1 982 ) 1 > reported that GLH 

fed predominantly on ph loem sap in suscep­
ti ble vari eti es, but in resi stant vari eti es , 
GLH was not able to do i t, so that i t  had to 
feed on xylem sap. As a resu lt GLH cou ld 
not su rvi ve long due  to lack of nutri ents in 
xylem sap. 

K ishino and Ando ( 1 !)78)  •> reported that 
upper leaves are mo t·e res istant than lower 
leaves to Japanese GLH.  In the present study, 
cu t leaves of most of the resi stant varieties 
were not resi stant but rootless seed lings were 

resistant. 
It seems that inhibi ted feeding on ph loem 

sap and agi ng or acti vity of plants may be 
in volved in the resistance mechan ism .  

3) Inheritance of resistance genes to 
GLH 

Kobayashi et al. (1983 ) ·1 > analysed that 
IR 42 has 2 resi stance genes .  The present 
study also revealed that IR 42 and the sister 
l ine IR 36 have 2 res i stance genes. In add i ­
tion , when a more v i ru lent GLH biotype, 
IR 28 colony which can attack the moderately 
resi stant var i ety IR 28, was used , it was 
shown that IR 42 has one gene. This  resu lt  
suggests that one of the genes of IR  42 i s  
hi ghly resi stant and the other gen e is moder­
ately resistant l ike that of IR 28. 

On the other band,  Rezaul  Karim and 
Pathak ( 1982 ) " >  reported that TA.PL 796 has 
the same resi stance gene as Glh 6 in IR 36, 
which seemed to h ave the same resistance 
genes as those of IR 42 acco rd ing to the pres­
ent study .  However, a h igh resistance gene 
in IR 42 was i ndependent of th e gene in T APL 
796 unexpectedly .  

The authors ( 1 985 ) 7 > repo rted that the GLH 
bi otype which can sm·vive on I R  36  and IR  42 
can not su rvive on T APL  7!)6 and the reverse 
is also true .  1n add i t ion ,  it was shown in the 
present study that the youngest seed l i ngs of 
T APL 796 were moderately resi stant ,vhen 
those of IR 42 we1·e resi stant, and cut ieaves 
of T APL 796 were suscepti ble when those of 
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IR 42 were resistant. 1'hese facts suggest that 

the resistance character of IR 42 is different 

from that of T APL 796 or there may be some 

differences between GLH in Malaysia and that 

used by Rezaul Karim and Pathak.fl> 

Summary 

The resistance level of rice seedlings 

(Oryza sativct L.) to green leafhopper (GLH: 

N ephotettix virescens Distant) varied with 

age of the seedlings: seedlings of 3.2-4.0 leaf 

age were more resistant than 2.5 leaf age 

seedlings. However, Pankhari 203 and IR 42 

were consistently resistant at all seedling ages 

examined. The resistance level of cut leaves 

was markedly lower than that of intact seed­

lings and L"ootless seedlings. However, IR 42 

did not show, exceptionally, such changes in 

the resistance level. 

lt was shown by the inheritance study that 

Pankhari 203 has one dominant resistance 

gene to GLH, while IR 36 and its sister line 

IR 42 have 2 dominant resistance genes. Of 

the 2 resistance genes of IR 42, it seems that 

one has high resistance and the other moder­

ate resistance. The high resistance gene of 

IR 42 seemed to be independent of resistance 

genes in T APL 796 and ASD 7. 
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