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Abstract [Objectives] In order to provide guidance for breeding insect-resistant rice crops, biotypes of the brown and
white-backed planthopper (BPH and WBPH) were investigated in China and Vietnam. [Methods]  Population group
detection and honeydew quantity detection methods were used to study the virulence characteristics and the biotype structure
of BPH and WBPH collected from Guangxi, Yunnan, Henan, Hunan, Chongqing and Guizhong in China, and Hanoi, Ha Tinh,
Hue, Ho Chi Minh City and Song Cuu Long in Vietnam. [Results] Biotype Il was comprised a greater proportion of BPH
populations collected from the main rice planting areas in China and the central and northern parts of Vietnam. These BPH
populations showed virulence to rice varieties with the Bphl or bph2 gene. A greater proportion of Biotypes I +III was found
in BPH populations collected from Simao, China, and this population showed virulence, or strong virulence, to varieties with
the Bphl or bph2 or bph4 gene. A greater proportion of Biotype Il + III was found in BPH populations collected from Ho Chi

Minh City and Song Cuu Long in Vietnam. These populations showed virulence, or strong virulence, to varieties with the
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Bphl, bph2, Bph3 or bph4 gene. A greater proportion of the Biotype | gene was found in WBPH populations collected from

different sites in China. The largest proportion of the Biotype Il was found in populations collected from Hanoi, Ha Tinh and

Hue in Vietnam. All WBPH populations were strongly virulent to rice varieties with the Wbphl or Whph2 genes, variable in

virulence to varieties with the Whph3 gene, and of moderate virulence to varieties with the Whph5 gene. [Conclusion] Rice

varieties with the Bphl or bph2 gene should not be selected to breed plants resistant to BPH and varieties with the Whphl or

Wbph2 gene should not be selected to breed plants resistant to WBPH.
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Table 1 Evaluation standards of brown planthopper individual biotypes in different rice varieties
(mg/ /24 h)
The quantity of honeydew on each identification variety
Biotype
TN1(Susceptible control) IR26 Bphl IR42  bph2
I Biotype I 2 5.0 <5.0 <5.0
II  Biotype II > 5.0* 250 <5.0
III  Biotype III > 5.0% <5.0 > 5.0
II II  Biotype II 1II > 5.0%* 2 5.0 2 5.0
* IR26 IR42 > 50mg TNI1 2.0 mg

* If the honeydew quantity of test insect on IR26 or IR42 was equal or greater than 5.0 mg, that on TN1 would be equal to
2.0 mg, if that on TN1 was less than 2.0 mg, this test insect would be invalid.
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Table 2 Biological group determination of brown planthopper field population
Injury grade of each identification variety
Collection site Year
TNI IR26 Mudgo IR36 IR42 ASD7 RHT Babawee Ptb33
2007 9.0 9.0 8.0 - 8.5 9.0 1.3 - 0.3
Nanning 2008 9.0 8.4 6.8 - 8.1 8.2 3.8 5.4 3.1
Guangxi 2009 86 8.8 72 72 8.1 72 33 3.6 22
2010 9.0 9.0 8.8 8.9 8.9 9.0 3.7 5.5 3.0
2011 9.0 9.0 7.9 7.9 7.4 8.3 3.4 4.1 3.0
2011 9.0 8.7 7.1 8.2 7.6 6.2 3.6 - 3.3
Hepu Guangxi
2007 9.0 8.5 75 - 8.5 8.0 2.0 - 0.5
Simao Yunnan 2008 9.0 8.9 7.8 - 8.6 8.1 2.8 6.8 32
2009 8.7 8.5 7.6 8.0 8.3 8.8 52 72 3.1
2010 9.0 8.9 8.5 8.0 9.0 9.0 7.0 8.3 4.2
2011 88 8.4 6.8 75 8.6 7.6 5.8 5.1 3.4
2008 8.9 8.9 6.7 - 8.5 8.8 3.8 6.2 35
Kaiyuan Yunnan 2010 9.0 9.0 6.8 8.6 8.3 5.4 43 52 3.7
2011 89 8.3 6.0 7.9 8.4 7.1 4.5 4.8 3.5
2007 9.0 8.8 8.2 - 8.0 8.4 2.7 - 3.0
Xinyang Henan 2008 9.0 9.0 7.7 - 6.3 8.7 3.1 6.5 25
2009 9.0 8.8 6.5 6.2 6.3 7.9 32 3.7 3.1
2008 9.0 8.5 8.2 - 8.2 7.6 4.1 4.7 3.9
Changsha  Hunan 2009 8.9 7.8 6.0 6.8 6.7 7.2 3.6 4.6 32
2008 9.0 8.8 7.7 - - 8.0 4.3 7.5 3.2
Xiushan 2009 88 8.6 6.1 6.6 6.8 7.7 3.6 5.6 3.3
Chonging 2000 9.0 9.0 7.2 7.3 6.7 8.9 3.4 43 33
2009 8.9 8.6 5.5 6.1 6.6 6.9 4.1 4.1 3.6
Dushan  Guizhou 2010 9.0 8.7 8.0 8.7 8.4 6.9 4.1 4.1 4.1
Hanoi  Vietnam 2011 9.0 8.8 73 7.3 8.2 6.2 3.1 3.8 3.0
2009 8.9 8.9 6.5 8.2 8.2 6.9 32 4.7 4.2
HaTinh  Vietnam 2010 9.0 89 8.1 8.5 8.5 8.7 47 6.2 3.1
2011 9.0 8.3 8.3 8.2 8.3 8.9 3.7 - 3.4
2009 8.9 8.8 4.5 6.0 8.7 5.9 2.8 3.6 2.0
Hue Vietnam 2010 9.0 8.5 5.3 6.2 7.4 8.5 3.9 4.1 3.3
2011 9.0 7.4 6.3 6.2 6.2 6.6 3.1 - 3.0
2010 9.0 9.0 8.1 9.0 9.0 8.4 6.9 6.7 5.3
Ho Chi Minh City
Vietnam 2011 9.0 8.7 8.4 8.3 8.7 8.5 8.4 8.3 3.9
2010 9.0 8.9 8.6 8.8 9.0 8.9 8.2 8.1 52
Song Cuu Long
Vietnam 2011 9.0 7.6 8.2 7.1 8.0 7.9 4.7 - 4.5
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Table 3 Biological individual determination of brown planthopper field population
(%)
Proportion of each biotype
Collection site Year fg;:;:f:dﬁt I I I I III
Biotype I Biotype I1 Biotype 111 Biotype II 1II
2007 296 25.14 67.21 1.09 6.56
Nanning - Guangxi 2008 244 2623 47.95 9.84 15.98
2009 274 40.15 41.24 7.30 11.31
2010 334 17.37 31.14 19.16 32.33
2011 277 2491 53.07 10.47 11.55
2012 135 23.70 31.85 26.67 17.78
2011 168 38.69 44.64 11.31 5.36
Tanyang - Guangxi 2012 219 35.61 42.92 11.87 9.60
2011 161 30.43 42.24 20.50 6.83
Yongfu Guangxi
2012 190 25.79 43.68 18.42 12.11
2011 144 29.17 47.22 20.14 3.47
Hepu Guangxi
2012 119 30.25 31.09 22.69 15.97
2012 197 23.86 41.62 20.31 14.21
Rongxian Guangxi
2007 289 17.65 32.87 10.73 38.75
Simao  Yunnan 2008 243 453 24.69 13.17 57.61
2009 317 6.31 27.13 13.88 52.68
2010 219 7.31 25.57 24.20 42.92
2011 235 13.19 22.98 20.85 42.98
2008 315 21.59 49.52 6.67 22.22
Kaiyuan = Yunnan 2009 308 25.00 42.86 12.66 19.48
2010 255 27.84 45.49 11.37 15.30
2011 280 37.14 28.93 27.14 6.79
2007 334 21.56 65.27 2.99 10.18
Xinyang Henan 2008 292 30.48 55.82 4.45 9.25
2009 282 32.98 48.23 6.38 12.41
2010 295 16.27 64.07 5.08 14.58
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43K 3 (Table 3 continued)

(%)
Proportion of each biotype
. . Number of
Collection site Year female adult I II I I I
Biotype I Biotype I1 Biotype 111 Biotype II 1II
2008 274 24.09 60.58 3.65 11.68
Xiushan Chonging 2009 269 18.59 41.64 19.33 20.44
2010 281 25.98 50.18 11.03 12.81
2009 280 20.00 60.00 5.34 14.64
Dushan Guizh
ushan - Luizhou 2010 191 38.22 45.55 9.95 6.28
2008 269 22.68 40.44 11.60 25.28
hangsha H
Changsha  Hunan 2009 263 21.29 48.67 17.11 12.93
2011 284 29.23 45.77 14.08 10.92
Hanoi Vietnam
2009 338 19.23 47.63 16.57 16.57
HaTinh Vietnam 2010 215 20.00 33.02 19.07 2791
2011 251 25.90 4781 15.94 10.35
2009 280 29.29 34.64 20.00 16.07
Hue Vietnam 2010 191 31.41 35.60 19.90 13.10
2011 253 19.37 39.13 22.13 19.37
2010 329 7.90 15.81 26.14 50.15
Ho Chi Minh City
Vietnam 2011 259 13.90 20.85 29.73 35.52
2010 341 8.80 17.60 33.72 39.88
Song Cuu Long
Vietnam 2011 318 9.75 18.55 30.50 41.20
N N N Ptb33 Ptb33
23 BE AHBEMBEYRBEANESR
2008
N‘Diang Marie
4 4 N‘Diang Marie
TN1
de Y 1) ANAA N 57 4
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Table 4 Biological group determination of white-backed plant hopper field population

Injury grade of each identification variety

Collection site Year
TN1 N22 ARC10239 Ptb33 N¢ Diang Marie

Nanning  Guangxi 2011 8.4 6.2 8.1 5.5 4.1
Longzhou  Guangxi 2011 7.3 5.6 5.4 4.5 4.1
Hepu Guangxi 2011 8.3 6.0 6.5 4.1 4.5
Rongxian Guangxi 2011 8.7 7.4 7.1 6.1 4.1
Tianyang  Guangxi 2011 8.8 6.7 6.8 4.8 4.7
Rongfu Guangxi 2011 8.8 6.7 6.9 4.8 4.8
2009 7.6 5.9 5.9 5.1 4.8
Kaiyuan Yunnan 2010 75 6.1 6.0 3.9 4.6
2008 8.7 5.7 52 3.3 3.3
Xinyang Henan 2009 7.6 5.7 6.2 4.8 5.0
2008 9.0 6.3 6.0 5.4 6.3
Changsha  Hunan 2009 7.2 5.6 5.9 5.1 53
2010 9.0 7.4 6.9 4.0 5.4

HaTinh Vietnam
Hue Vietnam 2010 9.0 8.3 8.4 4.4 5.3
2010 8.9 73 5.8 52 4.8

Hanoi Vietnam

x5 BECAHEMBEEMEMINESR
Table S Biological individual determination of white-backed plant hopper field population

%
Proportion of each biotype

. . Number of
Collection site Year I 1
female adult . . .
I Biotypel 1I  Biotypell III  Biotype III .
Biotype II III

2011 102 57.84 29.41 11.77 0.98
Nanning GGGuangxi

2009 133 45.11 16.54 36.09 226
Kaiyuan Yunnan

2008 149 55.71 18.79 19.46 6.04
Xinyang Henan 2009 119 44.54 26.05 21.85 7.56

2010 154 33.12 29.87 25.97 11.04
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4£3% 5 (Table 5 continued)

%
Proportion of each biotype

. . Number of
Collection site Year I III

female adult I Biotypel 1I Biotypell III  Biotypelll .
Biotypell 1II

2008 194 67.01 10.83 20.10 2.06
Changsha Hunan
2009 197 39.59 26.40 24.87 9.14
2009 120 58.33 21.67 20.00 0.00
Xiushan Chonging
2010 228 38.16 21.93 33.33 6.58
HaTinh Vietnam
2010 190 30.00 16.84 47.37 5.79
Hue Vietnam
2010 116 25.00 31.90 34.48 8.62
Hanoi Vietnam
S 3 )
3 HGZitSitie
3
II
Bphl bph2
I 1I

Bphl bph2  Bph4

I III 1982
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