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Abstract  Qianshan County is located in southwest Anhui Province and is important to the northward and southward
migration of the white-backed planthopper Sogatella fiucifera ( Horvath) ( WBPH) because it is both the area in which
spring migrants settle and the source area for autumn emigrants. Understanding WBPH population processes in Qianshan
will therefore provide scientific and technical support for regional forecasting and source suppression. Source areas of six
immigration peaks of WBPH in Qianshan in 2009 and the formation of immigrant populations were analyzed using
HYSPLIT trajectory analysis software for the simulation of migration pathways and MICAPS ( Meteorological Information
Compiling Analyzing and Processing System) . The population dynamics and characteristics of WBPH were studied by

systematic field surveys and dissection of female ovaries. The following results were obtained: (1) The source areas of
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WBPH immigrants in Qianshan were in early June western Jiangxi and the juncture between Hunan and Jiangxi (27.2° -
28.7°N) in mid and late June southern and southeastern Hunan (25.1° -=26.7°N) in early and late July eastern
Hunan and Jiangxi (27.1° —=28.5°N) in mid July southeastern Hunan and southern Jiangxi (25.5° —26.8°N) and
from the end of July to the beginning of August northern and northwestern Jiangxi( 28.1° —=29.4°N) . (2) The period of
damage inflicted by WBPH on mid-season rice and late-season rice was extended by the massive retained population in
2009 which provided sufficient recruits to migrate back to source areas. (3) The population characteristics of each
generation of WBPH in mid and late-season rice were determined by their ovarian developmental. The immigrants
developed in mid-season rice and most of the newly emerged adults ( the 3™ generation) were trapped and retained by
successive rainy days from late July to early August. These therefore stayed on the mid-season rice crops before latter
moving to late-season crops to breed ( late August to mid September) . It was the 4" generation that migrated back to the
south and the 5" generation of residents became victims of the coming winter.
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Table 1 The classification of population characteristics of WBPH
(%)
Type Population characteristics Ovarian development grade( %)
I I I >60%
Immigration Very few of the 1™ grade but the 3" to 5" grades > 60%
I .1 >80%
Emigration Proportions of 1™ and 2™ grads > 80%
L Sedentary and local breeding Each grades with similar ratio or from lower to higher gradually
1.4 o
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Fig.2 The backward trajectories of immigration population and rainfall distribution

during the major immigration peaks in Qianshan Anhui
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2 2009
Table 2 The adult counts of WBPH and the ratio of brachypterous adult for

each generation in Qianshan Anhui 2009

(/7 )Date ‘ (%) (%)
. Average adults Maximum adults ! . .
Generation ( month/day) . . Average ratio of Maximum ratio of
per 100 hills per 100 hills brachvot dult brachvot dult
( head) ( head) rachypterous adu rachypterous adu
-06/20 10 10 0 0
06/2 -07/20 203 340 36.7% 55.9%
3 07/21 -07/28 445 655 35.9% 43.5%
07/29 -08/20 556 1255 18.9% 25.5%
4 08/21 -09/07 604 980 28.5% 48.5%
09/08 —09/20 4 347 8 720 5.3% 16. 5%
5 09/21 - 230 380 1.6% 2.8%
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Fig.4 Vertical velocity ( Pa/s) on 850 hPa at 20: 00 during the major

immigration peaks Qianshan Anhui 2009
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Fig.5 Population dynamics of WBPH in mid rice and late rice in Qianshan Anhui 2009
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Table 3 The ovarian development of WBPH for each generation in single-cropping

mid-season rice crops

Qianshan Anhui

2009

C 7))

Ovarian development grades( % )

Generation Date( month/day)
I | m—v
1 1™ generation -06/20 — — —
2 2" generation 06/21—07 /20 — — —
3 3" generation 07/21—07/28 59. 6% 28.5% 11.9%
07/29 -08/20 81.3% 15. 6% 3.1%
4 4" generation 08/21—09/20 90. 0% 3.3% 6.7%
4 2009
Table 4 The ovarian development of WBPH for each generation in double-cropping
late-season rice crops Qianshan Anhui 2009
Ceneration C 7)) Ovarian development grades( % )
Date( month /day)
I | m—v
1 1 st generation — 06 -20 — — —
2 2 nd generation 06 -21 — 07 -20 — — —
3 3 rd generation 07 -21 — 08 -20 — — —
4 4 th generation 08 -21 — 09 -07 46.7% 18.7% 34.6%
09 -08 — 09 -20 88.5% 8.5% 3.0%
5 5 th generation 09 -21 — 84.8% 5.2% 10. 0%
o 6 9 20
1
; 2 6 21 7 20
2009 7.8 5)
2) 2
3 7 21 4 (8 9 o 8 28
8 20 2 7 28
4
;7T 28 9 7 I.1
[.1 96.9% (  2) 70% :9
3.1% I .1
97% o 4
o 3 o
N 5 9 21
5
o 4 8§ 21 o
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Table 5 Precipitation in Qianshan during the emergence peaks of WBPH for the 3™

generation in single-cropping mid-season rice field 2009

(%)
¢ 7)) . . Macropterous adults Ratio of Macropterous
Date ( month/day) Rainy days( d) Total rainfall( mm) .
per 100 hills adults
7/23 -7/31 8 131.0 370 64.7
8/1-8/17 8 32.7 935 75.8
3
. 2009
3.1 N 8
3
8 9
o / 9
9 15
. . 28 710 9 17
. 4
8500 / ( 5).
o 2009 7 8
7 22 8 2 12 d
“ ) 25 31 10 d
8 11
5 7 .
o 2009
45 / 385 /
2
( 5) o (1997 1998)
3.2 2009
5 7 o

(1982)
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