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Abstract The population dynamics and characteristics of the white-backed planthopper Sogatella furcifera ( Horvath)

( WBPH) in a mixed cropping rice region in Qianshan Anhui Province were studied through systematic investigation of
population density and female ovarian maturity from 2008 to 2010. The main causes for the generational and annual
variation in population dynamics were analyzed in combination with data from daily light-trap catches and field surveys
conducted since 2005. The following results were obtained : (1) WBPH had two main density peaks which occur in early
August and mid September during the 3" and 4" generations respectively. The 3" generation which comprises the first
peak of infestation mainly damaged single—cropped rice fields whereas the 4™ generation affected double-cropped late—
season rice fields. (2) The population characteristics of each generation of WBPH in single—cropped mid-season rice fields
were different from those in double—cropped late-season rice fields. In the former most WBPH were residents with some
immigrants during the late stage of the 2" generation and the early stage of the 3™ generation. However during the late

stage of the 3™ generation they were be mostly immigrants with a few residents. In contrast in double-cropped late-season
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rice fields the population was comprised predominantly of immigrants during the late stage of the 3'' generation and the
early stage of the 4™ generation. These insects bred and developed before finally emigrating during the late stage of the 4"
generation. (3) The number of early immigrants was the key factor determining fluctuations in the abundance of the 2"
and 3™ generation and the proportion of 3" generation residents in single cropped mid-season rice and appears to be the
key factor influencing population size in double-cropped lateseason rice fields. Meteorological factors such as rainfall and
temperature play an important part in determining the emigration or retention of the 3™ generation.
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Table 1 The classification of population characteristics of WBPH
The ovarian development grade ( %)
Type Population characteristics
I -1 m-v
| Immigration <20 >80
L Partly local breeding and partly emigration 60 -80 20 -40
il Emigration >80 <20
6 o 3.4 200620072010
8 9 2 (3) 20062007
. 3 12 317,
©4 - 16 020 ;
( 1. 2008.2009
5
; 4 o
—5 6 6—7 2.2
2.2.1
> - 2008—2010 7—9
;8 3 i
4 1 .2
° 2010 (2) 7 16 —7 23
7 N I 39.7% 1.1
7 8 40.5% 19. 8%
8 34.5% (2)
;9 N (3) 2 ;8
2 1 2009 I.IT I
28.5% +59.6% +11.9%
o 1 2008— : 2010
2010 .1 61.5%9.6% I
(3) 7 —38 28.9% 28.9% ;8
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3 2010 I.1 90%
2008 9.1%
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1 2008—2010
Fig.1 Population dynamics of WBPH in different rice fields from 2008 to 2010 Qianshan

o The Y-values are in a log scale.
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2 2005—2010
Table 2 The population density of WBPH of farmer’ s paddies in Qianshan from 2005 to 2010

The maximum of WBPH

(

r)

Mean counts of WBPH per
100 hills during peak period

Year Rice type (- ) 5 3 4
Date The growth The counts of 2 3 4"
( month-day)  period of rice  'WBPH per 100 hills  generation  generation generation
2005 06 - 09 190 101 - -
08 - 03 6 830 1 661 2 035 176
09 - 07 3210 - 440 810
2006 06 - 24 40 16 - -
08 - 08 12 317 1 008 2 308 -
08 -21 740 - 273 234
2007 06 - 11 390 179 - -
08 - 13 16 020 2 345 2 535 765
09 -03 7 450 - 672 783
2008 06 - 25 280 110 - -
08 - 12 3267 590 1158 463
09 -03 3 200 - 1423 2 470
2009 06 - 18 170 130 - -
08 -30 7 350 420 905 2017
08 - 28 10 870 - 1510 2103
2010 07 -20 2 260 1267 - -
08 - 03 5140 637 1 601 189
08 -31 230 - - 179

Table 3 The ovarian development of WBPH for each generation in single—cropped mid-season rice field Qianshan

« 7))

(%)

Ovarian development grades( % )

(%)

Generation Date ( month/day) Year Mated ratio( %)
I I Imr-v
(2) 6/21 -7/15 — — — — —
7116 -7/22 2010 40.5 19.8 39.7 34.5
(3) 7/21 -7/31 2010 61.5 9.6 28.9 28.9
2009 28.5 59.6 11.9 —
8/1 -8/20 2010 96.3 3.0 0.7 0.3
2009 73.8 23.9 2.3 —
2008 84.1 6.8 9.1 9.1
(4) 8/21-9/23 2008 92.4 3.3 4.3 0
1 2 (2) N



Chinese Journal of Applied Entomology

4 2008.2009

Table 4 The ovarian development of WBPH in double-cropped late-season rice field Qianshan 2008 and 2009

« 7)) Ovarian development gradesi Z/b)) (%)
Year Generation Date ( month/day) Mated ratio( %)
I | m-v
2008 (3) 8/5 -8/20 18.4 0 81.6 68.4
(4) 8/23 -9/8 52.2 2.9 44.9 42.0
9/17 -9/23 100 0 0 0
2009 (4) 8/24 -9/5 40.7 21.0 38.3 —
9/6 -9/22 87.3 8.5 4.2 —
2.2.3 2008—2010 27 )
2 ;3 8
( )
2010 2.3 : 4 9
86.2% .96.9%
30. 6% 59. 1% .
, ’ 2.3
2.3.1
2005—2010 6—9
’ ( 5) 2
(7 ) 6 (r =
2010 7 18 0.9064" P =0.0127) .7 (r = 0.8351"
(2) 7 16— P =0.0385) 3
(8 ) 7 (r =
60% . 0.9590™ P =0.0025). 3 7 (r =
0.8641° P =0.0265)
4
. 7 23—30 o 2.3
I.1 4
70% (2) o
. 2005—2007 6 —38 ( 2.3
) 2008—2010
. 2.3 3
4 . 2010 3
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Table 5 Daily light trap catches of WBPH during every ten days from June to September
and the mean daily counts of WBPH per 100 hills in the peak period of each generation Qianshan 2005—2010

Mean daily counts of WBPH
Light trap catches of WBPH per 100 hills in the peak

period of each generation

Year
2" 3" 4"
6A, 6C TA 7B 7C 8A 8B 8C 9 A 9B 9C . . .
generation generation generation
2005 2554 2750 1188 802 2278 1006 925 320 5102 6284 4485 1 661 2 035 810
2006 1494 488 1295 3054 1691 1116 2097 1102 814 662 82 1 008 2 308 234
2007 1463 2468 1293 1087 3121 992 400 1229 352 592 2862 2 345 2 535 783
2008 106 252 317 166 85 772 379 1396 495 1452 1 345 590 1 158 2 470
2009 328 216 138 317 422 359 1426 308 289 343 222 420 905 2103
2010 537 667 397 475 86 88 92 24 21 83 - 637 1 601 179
(1) A, -6 20 6C -6 TA -7 7B -7 1 (2)

°

(1) A, - the day before the 20th of June 6C - the last ten days of June 7A - the first ten days of July 7B - the mid ten days of

July and so on; (2) The counts of WBPH in each generation were from field survey in farmer’ s paddy.

2.3.2 = 0.0061) ( 6).
(3) 3 2008 .2009 7 8
m
2005 . 2009
7 24 8§ 14
(2 (4) 27 (3)
8 30 9
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(3) (3)
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I F R RS The number of WBPH holdup in single-cropping middle-season rice field
—O— XM H A The amount of occurrence in double-cropping late-season rice field

2 2008—2010 3 4 ( )

Fig.2 The relationship between the retained WBPH of the 3™ generation in mid-season rice field
and the population density of WBPH of the 4™ generation in late-season rice field from 2008 to 2010
(1) 3 = 3 X 3

+ 1(2) 4
(1) The theoretical amounts of retained WBPH of the 3" generation in mid-season rice fields = Multiplying
the mean daily counts of macropterous adults per 100 hills in the peak period for the 3™ generation by the tatio
of ovarian development grades above level three and plus numbers of brachypterous adults during the same

period . (2) The population density of WBPH in late-season rice field means the mean daily counts of WBPH

per 100 hills in the peak period for the 4" generation.
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Fig.3 The anomaly of the mean air temperature every five days during July to September in
2005.2008 and 2009 Qianshan
7—9 1 18 o 1 7 1 —7 5 2 7 6 —7 10
7 8 1 —8 5 o

In abscissa axis the number 1—18 represented each five days from July to September. For example 1 means the date

from 1% July to 5" July and 2 means 6" July to 10" July 7 means 1" August to 5" August and so on.
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6 2005—2010 3 4 ( )
Table 6 Correlation analysis between the rainfall during emergence peak period of WBPH for the 3™ generation in
single-cropped mid-season rice field and the counts of WBPH for the 4" generation in

farmer’ s late-season rice field Qianshan 2005 to 2010

/
( ) Number of WBPH in

Year Peak period ( month/day) Rainy day ( d) Total rainfall ( mm) Latesenson rice field
2005 8/6 —8/18 5 14.7 810
2006 8/3 -8/15 3 1.6 234
2007 8/6 -8/18 5 31.0 783
2008 8/8 —8/20 8 19.5 2 470
2009 8/5 -8/17 10 15.9 2103
2010 8/2 -8/14 2 21.5 179
r 0.9355" 0.2528
P 0. 0061 0. 1663
(1) 6d;(2)° 0.05.
(1) The ecdysis peak period was designate as six days before and after the peak day. (2) * correlation is significant at the 0. 05
level.
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