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Biotype Diversity of Brown Planthopper

in Lower Northern Thailand
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Abstract: The brown planthopper, Nilaparvata lugens (Stél), is one of the most important insect pests of rice in
Asia which adapts very well to be many biotypes living in the same rice field environment. Therefore, the
diversity of brown planthopper biotypes in lower northern Thailand was conducted. Population of brown
planthopper was collected from the rice paddy field in 4 provinces of lower northern Thailand: Phitsanulok
(PHS), Tak (TK), Uttaradit (UT) and 2 parts of Phetchabun (Lomsak, LK and Srithep, ST). Biotype of brown
planthopper was classified by using standard rice varieties and indices based on standard evaluation system
for rice from international rice research institute (IRRI). The result revealed that brown planthopper in lower
northern Thailand could be classified into 2 main groups. First group, reported biotypes, was biotype 2, 3 and 4.
Second group, unidentified biotypes, was UKPHS1, UKTK1, UKTK2, UKUT1, UKLS1, and UKST1. All biotypes
in unidentified group were closely related to biotype 4.
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Table 1 Reactions to brown planthopper of rice varieties.

Reactions to BPH biotypes1

Rice Resistant Southeast Asia South Asia References

varieties gene ] 5 3 4
Mudgo Bpht R S R S Athwal et al. (1971)
ASD7 bph2 R R S S Athwal et al. (1971)
Rathu Heenati Bph3 R R R R Laksminarayana and Khush (1977)
Babawee bph4 R R R R Laksminarayana and Khush (1977)
ARC10550 bph5 S S S R Khush et al. (1985)
Swarnalata Bph6 S S S R Kabir and Khush (1988)
T12 bph7 S S S R Kabir and Khush (1988)
Pokkali Bph9 R R R - Nemoto et al. (1989)
PTB33 bph2, R R R R Verma et al. (1979)

Bph3

TNA1 none S S S S

! Based on Standard Evaluation System for Rice Scale: R = resistant, S = susceptible.
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Table 2 Reaction pattern of standard rice varieties responded to brown planthopper collected from
Phitsanulok and identified biotypes of brown planthopper
Rice Reactions of rice varieties to brown planthopper
Varieties and biotypes of brown planthopper
1 2 3 4 5 6 7 8 9 10
TN1 S S S S S S S S S S
Mudgo S S S S R S S S S S
ASD7 S S R R S S S S S S
Rathu H. R R R R R R R R R R
Babawee R R R R R R R R R R
ARC10550 S R S S S S S S R R
Swarnalata R R S S S R R R R R
T12 S R S S R S S R R
Pokkali S R R R R R S S R R
PTB33 R R R R R R R R R R
UK UK UK
Biotypes PHS1 4 2 2 3 4 PHS1  PHS1 4 4

R = resistant and S = susceptible
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cluster analysis LieANHAIAININATATES NN
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Table 3 Reaction pattern of standard rice varieties responded to brown planthopper collected from Tak

and identified biotypes of brown planthopper

Rice Reactions of rice varieties to brown planthopper
varieties and biotypes of brown planthopper

1 2 3 4 5 6 7 8 9 10

TN1 S S S S S S S S S S
Mudgo S S S S S S S S S S
ASD7 S S S S S S S S S S
Rathu H. R R R R R R R R R R
Babawee R R R R R R R R R R
ARC10550 S S S S S S S S S S
Swarnalata S R R R S R S R S S
T12 S S S S S S S S S S
Pokkali S S S S S S S S S S
PTB33 R R R R R R R R R R
UK UK UK UK UK UK UK UK UK UK
Biotypes TKA1 TK2 TK2 TK2 TK1 TK2 TK1 TK2  TK1 TKA1

R = resistant and S = susceptible
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Table 4 Reaction pattern of standard rice varieties responded to brown planthopper collected from

Uttaradit and identified biotypes of brown planthopper

Rice Reactions of rice varieties to brown planthopper
varieties and biotypes of brown planthopper
1 2 3 4 5 6 7 8 9 10
TN1 S S S S S S S S S S
Mudgo S S S S S R R S S S
ASD7 S S S S S S S S S S
Rathu H. R R R R R R R R R R
Babawee R R R R R R R R R R
ARC10550 S S R S R S S S S R
Swarnalata S S R S R S S S S R
T12 S S R S R S S S S R
Pokkalli S S R S R R R S S R
PTB33 R R R R R R R R R R
UK UK UK UK UK
Biotypes utt Ut 4 utt 4 3 3 UT1 utt 4

R = resistant and S = susceptible

Szathmary, 1997; Coyne and Orr, 2004)
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Table 5 Reaction pattern of standard rice varieties responded to brown planthopper collected from

Lomsak and Srithep, Phetchabun and identified biotypes of brown planthopper

Rice Reactions of rice varieties to brown planthopper
varieties and biotypes of brown planthopper
1 2 3 4 5 6 7 8 9 10
TN1 S S S S S S S S S S
Mudgo S S S S S S S S S S
ASD7 S S S S S S S S S S
Rathu H. R R R R R R R R R R
Babawee R R R R R R R R R R
ARC10550 S S S S S S S S S S
Swarnalata R R R R R R R R R R
T12 S S S S S S S S S S
Pokkali S S S S S S S S S S
PTB33 R R R R R R R R R R
Biotypes UK LS1 /UK ST1
R = resistant and S = susceptible
Biotype 4
UKST1
19 58 UKLS 1
20 UKPHS 1
58 * UKTK 2
100 UKTK 1
49
UKUT1
Biotype 3
g0 Biotype 1
55
Biotype 2

Figure 1 Dendogram presents the relationship of the brown planthopper biotypes in lower northern Thailand:
biotype1 added for analysis, biotype 2, 3, and 4 found, unknown biotypes (UKST=Srithep
Phetchabun, UKLS=Lomsak Phetchabun, UKPHS=Muang Phitsanulok, UKTK=Maesod Tak,

UKUT=Ta-pla Uttaradit) and the number on the branch=bootstrap value calculated from 100 repeats.
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Table 6 Reaction patterns of resistant genes in standard rice varieties responded to biotypes of brown

planthopper collected from lower northern Thailand

Resistant genes

Biotypes

Bph1 bph2 Bph3

bph4

boh5 Bph6 bph7 Bph9 bph2&Bph3

Biotype 1’ R R R
Biotype 2

S R
Biotype 3 R S
Biotype 4 S S

S S

R
R
R
Unknown Group 1: R
(UKST1, UKTK2,
UKLS1, UKPHS1)
Unknown Group 2: S S R
(UKTK1, UKUT1)

R

o XU X XN

S S S R R

»w X o !
»w X X X

S S R
S R R
R R R
S R R

! biotype added for comparison the reaction of resistant gene on various biotypes of brown planthopper

R = resistant and S = susceptible.
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