
Relationship between Laboratory-Developed 
Biotypes of Green Leafhopper and Resistant 

Varieties of Rice in Malaysia
By TADASHI TAKITA* and HABIBUDDIN HASHIM**

* Tropical Agriculture Research Center 
(Yatabe, Ibaraki, 305 Japan)

** Malaysian Agricultural Research and Development Institute (MARDI)
 (Bumbong Lima, Kepala Batas, Penang, Malaysia)

TARC Repot



2.20 

named Pankhari 203 colony, for instance, ac
cording to the method by IRRI (1981) ." l 

The resistance level of the varieties to each 
biotype was evaluated by the fol lowing anti
biosis test. Seedlings of 19 days of age with 
3.0-3.5 leaves including the first leaf with
out leaf blade were tested in 5 replications. 
In each replication, 1 seedling and 5 sec
ond or third instar nymphs were put in a test 
tube (18Xl.8cm), the top of which was 
covered by net, and the GLH mortality was 
recorded 4 days after infesting. The resist
ant levels were classified as susceptible (S : 
0-30%) , moderate (M: 31- 70%) and resist
ant (R: 71- 100%) according to the GLH 
mortality. 

3) Resistance to GLH in s01ne rice va
rieties from Malaysia and IRR! 

A total of 26 Malaysian varieties or lines 
and of 25 IRR! lines were tested against non
selected GLH and a biotype IR 42 colony 
selected on IR 42 (Table 3) . Seedlings of 15-
25 days of age were used in 2 or 4 repli
cations. The resistance level was evaluated 
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by the antibiosis test described above. 

Results 

1) Establishment of resistance-break
ing biotypes 

In the first and second generation, the GLH 
populations on Pankhari 203 and IR 42 de
creased rapidly but they increased after that 
(Table 1). In IR 28, a moder~tely resistant 
variety, GLH could increase af~~r the second 
generation. 

2) Relationship between 5 biotypes 
and 5 resistant varieties 

Each of Pankhari 203, Ptb 8 and IR 42 was 
resistant to all colonies developed on other 
varieties, but not resistant to the colony devel
oped on it (own colony ) . However ASD 7 was 
moderately resistant to IR 42 colony and re
sistant to other colonies except its own colony. 
The mortality of IR 42 colony on ASD 7 was 
40 % . TAPL 796 was susceptible to Pankhari 
203 colony and its own colony but resistant to 
the other 3 colonies (Table 2) . 

'rable 1. Change of GLH 1>opulation on resistant varieties 

Initial GLH number Adult GLH number 
Varieties (2nd or 3rd Generation instar nymphs) G, G2 G3 G, 

Pankhari 203 2000 64 24 >200 >1000 
IR 42 1000 !36 80 >500 
IR 28 100 30 >200 

G1 is the first generation on resistant varieties. 

Table 2. Relationship between resistant varieties and resistance-breaking bioty1ies 

GLH biotypes 

Varieties Non- Pankhari ASD 7 Ptb 8 TAPL 796 IR 42 
selected 203 colony colony colony colony colony 

Pankhari 203 R s R R R R 
ASD 7 R R s .R R M 
Ptb 8 R R R s R R 
TAPL 796 R s R R s R 
IR 42 R R R R R s 

S= 0-30<µ , M= 31-70% and R=71-100'/, in GLH mortality. 
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Table 3. Resistance to mon-selected GLH and IR 42 colony of GLH in some varieties 
from Malaysia and IRRI 

Res;stme (S- R) ~ Resistance (S- R) 
Varieties - - - --- -- -- Varieties ---

from Malaysia Non- IR 42 from IRRI Non- IR 42 
selected colony selected colony 

1 Mahsnri M s 27 IR 5 s 
2 Mat Candu M M 28 IR 8 s 
3 Setnnjung s 29 IR 20 s 
4 Sekencnng s 30 IR 22 s 
5 Kadaria s 31 IR 24 s 
6 MR 68 s 32 IR 26 s 
7 MR 69 M s 33 IR 28 M s 
8 MR 70 M s 34 IR 29 M s 
9 MR 71 s 35 IR 30 s 

10 MR 72 s 36 IR 32 R s 
11 MR 73 s 37 IR 34 M s 
12 MR 74 s 38 IR 36 R s 
13 MR 75 s 39 IR 38 s 
14 MR 76 s 40 IR 40 R s 
15 MR 77 M s 41 IR 42 R s 
16 MR 78 s 42 IR 43 s 
17 MR 79 s 43 IR 4,1 R s 
18 MR 80 s 44 IR 46 s 
19 MR 81 R s 45 IR 46 s 
20 MR 82 R s 46 IR 48 R s 
21 MR 83 s 47 IR 60 M s 
22 MR 84 s 48 IR 52 R s 
23 MR 86 R s 49 IR 64 R s 
24 MR 86 R s 50 IR 66 R s 
25 MR 87 s 51 CR 94- 13 R s 
26 MR 88 s 

- -----------
S: 0-30',4 , M:31- 707r and R : 71-1007, in GLH mortality. 

S) Resistance to GLH in some va1·ie
ties from Malaysia and I RR/ 

Most of t he Malaysian varieties and breed
ing lines were susceptible to non-selected GLH 
(Table 3 ) . However, Mahsuri, Mat Candu, 
MR 69, MR 70 (Mahsu ri /P ongsu Seribu), and 
MR 77 were moderately resistant. In addition, 
MR 81 ( IR 24*2/IR 36), MR 82 (IR 42/Se
tanjung) , MR 85 and MR 86 (IR 42«·2/Mah
suri) were resistant to non-selected GLH but 
susceptible to IR 42 colony. 

More than half of the IRRI lines were re
sistant or moderately resistant to non-selected 
GLH. However all of these lines were sus
ceptible to IR 42 colony. 

Discussion 

1) Selection of new biotypes 
IRRI (1982) 1> reported that it is possible 

to select the GLH biotypes which are able to 
develop and reproduce on resistant varieties 
by the same method as used in the present 
study. Kobayashi et al. (1983) •> also reported 
that a GLH biotype which is able to reproduce 
on a resistant variety IR 42 was selected in 
Malaysia. It seems not pecu liar that 5 re
sistance-breaking biotypes were selected and 
t hat the GLH collected in the field in Malay
sia had wide genetic variability in resistance
breaking character. 

2) Relationship between biotypes and 
resistant varieties 



222 JARQ Vol. 19, No. 3, 1985 

Ptb 21 Ptb 18 IR 24 

I 
I I 

I 
CR 55 IR 1702 JR 1721 

I 
IR 2147 CR 94-13• IR 1529 IR 2055 

Nam Sangui IR 2L..0-,42r----r----..--' I IR ~'''j N;~rn 
IR 480 

IR 32* IR 36• IR 42* IR 40• IR 44• IR 48" 

b/P<b33 
IR 56'" 

JR 2061 

JR 52• JR 54• 

Fig. 1. Inheritance of GLH resistance gene of Ptb 18 in IRRI lines 
"' Resistant lines confirmed in this study. 

Rezaul Karim and Pathak (1982) 11> reported 
that some resistant varieties showed different 
reaction to 2 GLH collected in Bangladesh 
and the Philippines. Sama (1984)" reported 
that there were 3 biotypes in South Sula
wesi of Indonesia and each biotype cou ld not 
attack the other 2 resistant gl'oups of varie
ties. In addition, Habibuddin et al. (1985 ) 11 

also revealed the relationship between Malay
sian GLH and Philippine GLH showing that 
IR 42 was more resistant than IR 28 to Malay
sian GLH and the reverse was true to Phil
ippine GLH. These reports seem to suggest 
that the varietal resistance of rice to GLH is 
specific 01· vertical and there is a gene-for. 
gene relationship between rice varieties and 
GLH biotypes. The results obtained in the 
present study by using 5 biotypes and 5 
resistant varieties represent a further demon
stration of the gene-for-gene relationship. 

3) Identification of resistant genes by 
using biotypes 

AIJ of the GLH resistant lines including 
CR 94-13 and Malaysian breeding lines were 
susceptible to the biotype IR 42 colony. This 
means that they may have the same resistant 

gene as IR ,12. According to Rezaul Kal'im and 
Pathak ( 1982),0 ' it seems that the resistant 
gene of IR 42 is derived from P tb 18 because 
IR 36 which is the sister line of IR 42 has the 
same resistant gene as Ptb 18 has. Since all 
of the resistant lines have the same ancester 
Ptb 18, we can consider the resistant gene is 
derived from Ptb 18 (Fig. 1). 

Rezaul Kal'im and Pathak (1982) 01 also 
reported that the resistant genes of Pankhari 
203, ASD 7, Ptb 8 and TAPL 796 are Glh l, 
Glh2, Glh4 and Glh6 respectively and the re
sistant gene of IR 36 which is considered to 
have the same gene as IR 42 used here is Glh6 
same as T APL 796. However, in our present 
study, it was found that IR 42 and T APL 796 
differed in their reaction to the biotypes i.e. 
IR 42 colony and TAPL 796 colony. In ad
dition, Kobayashi et al. (1983) "' reported that 
IR 42 has two resistant genes. The present 
authors are going to take up a further analysis 
on this problem in the next study. 

4) Breeding strategy to overcorne out
breaks of new GLH biotypes 

In Malaysia it is not difficult to predict the 
outbreak of new GLH biotype capable of 



reproducing on a resistant variety IR 42 be
cause IR 42 has been planted for more than 2 
years, covering about 40% of the ri ce-planted 
area in Muda region, the largest rice farming 
region in Malaysia. However, in the case of 
Malaysia where the RTV disease does not 
occur every year but only once or twice in 
10 years, it is possible to consider that we 
can overcome the disease if we can prepare 
a variety which is resistant to new GLH bio
type and can sustain the resistance for more 
than 2 years. We found that Pankhari 203, 
Ptb 8 and TAPL 796 are resistant to IR 42 
colony. In additi on, we can consider that these 
varieties can sustain their resistance for more 
than 2 years, because breaking down of insect 
resistance of varieties usually occurs more 
than 2 years later. Therefore, we can con
clude that it is possible practically to use their 
resistant genes after the breaking down of 
IR 42 even though the problem of outbreaks 
of new biotypes will continue for long in the 
future. 
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Summary 

When green leafhopper (GLH: N. vfrescens 
Distant) was fed on resistant varieties of rice 
(0. sativa L. ), its population decreased re
markably in the first 2 generations, but 
after that it increased steadily. Namely, GLH 
biotypes which are able to develop and re
produce on each resistant variety were es
tablished. Thus, 5 GLH biotypes were selected 
on 5 resistant varieties, Pankhari 203, ASD 
7, Ptb 8, TAPL 796 and IR 42 respectively, 
and the relationship between GLH biotypes 
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and rice varieties was analyzed. There was 
specific 01· vertical 1·esistance of rice va
rieties to G LH biotypes: Each of Pankhari 
203, Ptb 8 and IR 42 was resistant to all 
biotypes developed on other varieties but sus
ceptible to the biotype developed on it. Most 
of resistant cultivars or lines from West 
Malaysia and IRRI were considered to have 
a same resistant gene as that of IR 42 derived 
from Ptb 18, because they were all susceptible 
to the GLH biotype developed on IR 42. On 
the basis of the results of this study, the 
authors recommend that Pankhari 203, Ptb 8 
and TAPL 796 are the genetic source of GLH 
resistance to be used after the breakdown 
of IR 42 which has already been planted fo r 
several years in Malaysia. 
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