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Migratory biology of the white backed planthopper Sogatella furcifera
( Horvath) : Case studies in Huizhou Anhui Province

DIAO Yong-Gang™ ZHANG Guo YANG Hai-Bo QU Yu-Feng
ZHANG XiaoXi ZHAI Bao-Ping™

( Department of Entomology College of Plant Protection Nanjing Agricultural University Key Laboratory of Integrated

Management of Crop Diseases and Insect Pests Ministry of Education Ministry of Agriculture of China Nanjing 210095 China)

Abstract The take-off behavior wing dimorphism and population characteristics of the white backed planthopper
Sogatella furcifera ( Horvath) ( WBPH) in different years locations and generations were studied by field surveys
ovarian dissection and observation of captive insects. The main results were: (1) The majority of the second and third
generations of WBPH are emigrants colonizing early-mid rice but in 2009 the number of emigrants declined significantly
after rice reaches the waxen maturity stage; (2) The number of emigrants was correlated with adult density; (3) heavy
precipitation affects the number of insects that take to the air; (4) The ratio of the macropterous adults in most of the local
generations was more than 80% and their wing forms were ‘macropterous-macropterous-macropterous’ in successive
generations a different pattern to that observed in the brown planthopper Nilaparvata lugens ( Stal) (5) There was no
relationship between the number of insects taking to the air or otherwise emigrating and rice growth stages; (6) The
population characteristics of the WBPH could be classified into three types: mostly immigrants partly local breeding and
partly emigrated and mostly emigrated.
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Table 1 Classification of population characteristics of WBPH based on the ovarian development

The ovarian development grades ( %)

Type Population characteristics
[—1I m—v
A Mostly immigration <20 >80
B o o 60—80 20—40
Partly local breeding and partly emigration
C Mostly emigration >80 <20
2 N (2010 )
Table 2 The takeoff of WBPH in different generations and rice development stages ( 2010 Huizhou)
(/) ()
. Total amount of Average amount of .
Generation Date ( month/day) Rice growth stages
take—off take—off
(2)
. 07/17 -07/20 705 177 o
2nd generation Jointing stage
(3) ~
. 07/21 -08/20 3113 100 . .
3rd generation Booting stage—Milk stage
(4) ~
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Fig.1 The take-off amount of WBPH and adult density in the paddy (2010 Huizhou)
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Fig.2 The take-off amount of WBPH and precipitation (2010 Huizhou )
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Table 3 The emigration of WBPH and rice growth stages

Ovarian development

Populati ades
Place Year Type of rice Rice growth stage opua mn grades (%)
characteristics
I
Middle rice Tillering stage C 84. 62 5.13
2009
. . Tillering stage C 47.19 50.56
Double—cropping late rice
Huizhou Middle rice Tillering stage B 42. 86 23.21
2010
. . . Tillering stage C 79. 69 20. 31
Single-cropping late rice
. 2007 Middle rice Tillering stage B 40. 00 22.50
Huaining
. 2008 Middle rice Jointing stage C 87.50 0
Qianshan
2007 Booting stage C 100. 00 0
2008 inting stage C 90.00 10. 00
Fengyang Middle rice Jointing stage
2009 Jointing stage B 43.75 28.75
. 2007 Early rice Tillering stage C 63.33 18.33
Nanning
2008 Early rice Tillering stage B 62.79 6.98
Yongfu
1 5
Population characteristics are same with Table 1. The same for Table 5.
2.6 ()
. N ( 1 A )
4
(4 4 ( 2-4)
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Table 4 Wing dimorphism of WBPH in each generation

Proportion of .
Average proportion of

Location Year Rice types Generation macropterous
(%) macropterous( % )
2008 (4) 4" generation 79.25 29 34
Double—cropping late rice (5) 5" generation 92.65 ’
(2) 2" generation 83.76
Middle rice E i) 3:: generat‘ion 80.42 81.49
2009 ) 4" generation 81.58
(3) 3™ generation 98.77
. Double-cropping late rice (4) 4" generation 93.38 94.87
Huizhou (5) 5" generation 93.33
(2) 2" generation 90. 12
Middle rice Ei; j,ll generfil.ion 92.01 90. 81
2010 generation 71.43
(2) 2" generation 100. 00
Single—cropping late rice (3) 3" generation 93.08 95.81
(4) 4" generation 96.73
(3) 3" generation 86.85
2007 , . (4) 4" generation 95.86 92.87
Middle rice (5) 5" generation 100. 00
(3) 3™ generation 89.90
Fengyang 2008 Middle rice (4) 4" generation 98.84 96.06
(5) 5" generation 100. 00
(2) 2™ generation 59.09
2009 Middle rice (3) 3" generation 90. 46 93.91
(4) 4" generation 99.83
(2) 2" generation 93.33
2009 (3) 3" generation 96.12 06. 58
Jiangning Middle rice (4) 4" generation 97.96 '
(5) 5" generation 100. 00
3 3™ generation 94.28
2008 Farly rice 4 4" generation 96.61 94.93
5 5" generation 100. 00
Yongfu 3 3" generation 89. 86
2009 Farly rice 4 4™ generation 90. 00 89.90
5 5" generation 83.33
1981) ;
( Lees 1967) ;
3.1 ( . (L:D=12:12)
~ )
(L:D=17:17)
. . . o ( Rankin et al. 1978) ;
28<C 24C .

( <14 h (
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Table 5 The ovarian development of WBPH in different generations and the population characteristics

« 7))

Ovarian development

Location Year Rice types POPUIat,lOI‘l Date Fjemales grades (%)
characteristics ~ ( month/day) dissected
I—1I m—v
A 7/11 -9/03 282 90.78 9.22
2009 Middle rice B 7/20 -8/01 85 72.22 27.78
A 8/07 -8/16 119 7.56 92.44
Double—cropping late rice C 8/17 -9/27 355 88.45 11.55
Huizhou B 7/04 -7/10 87 58.62 41.38
5010 Mid rice C 7/11 -9/05 340 89.71 10.29
A 7/14 -7/31 169 28.99 70.41
Single-cropping late rice C 8/01 -9/20 205 88.29 11.71
A 8/04 -8/07 29 44.83 55.17
2007 . .
Middle rice C 8/08 -9/17 241 94.61 5.39
5008 B 9/02 -9/04 90 74.44 25.56
Fengyang Middle rice C 8/10 -9/25 1112 89.39 10.61
B 7/29 -8/10 110 69.09 30.91
2009 . .
Middle rice C 8/11 -8/31 180 98.89 0.56
A 7/12 -7/15 22 31.82 68.18
. 2007 . . B 7/16 =7/27 91 58.24 41.76
Huaining Middle rice
C 7/28 -9/22 489 97.75 2.25
Middle rice C 7/30 -9/23 94 95.74 4.26
2008 A 8/05-9/02 95 34.74 65.26
Qianshan . . B 9/03 -9/14 130 66. 15 33.85
Double-cropping late rice
C 9/05 -10/8 171 100 0
1981) . 1982) . (2003)
?
25C o
( 1980)
( 2003) .
(1982) (2003) (
. (1979)
( 1981) .
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