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Abstract: The brown planthopper Nilaparvata lugens (Stdl) (BPH), a major pest of rice, has produced successive pest
outbreaks in China in recent years, resulting in serious damage to rice production. As Guangxi Municipality is the principal
area of China where immigrants first arrive, a better understanding of the dynamics and the source areas of immigration of
populations of the pest in early rice crops in Guangxi will be beneficial for the prediction and suppression of this pest in
other rice cropping areas of China. In this paper, the population dynamics and characteristics of the pest in double-cropped
early-season rice fields in Nanning were studied through systematic investigation of female ovarian maturity. The spatio-
temporal distributions of source areas of BPH immigration peaks in Guangxi in 2007 were analyzed by using HYSPLIT, a
trajectory analysis software for the simulation of migration trajectories, and light trap catches of BPH.

We obtained the following results; (1) The population density of BPH in the late variety rice crop was significantly

EEWMAB WK 973 BB H (2006CB102007 ) 5 K« +—H" Bl I #H R % B3 H (2006BAD08AO1L ) ;5 &Ml 24 25 147 b BHIF % 30 %8 Bh 3 H
(200803003 )

1% H #A:2008-10-07 ; &17 B #4:2009-01-17
* W iRAE#H Corresponding author. E-mail ; bpzhai@ njau. edu. cn

http ://www. ecologica. cn



2 FER  4:2007 477 RAEE S CER A SRR 463

higher during the late period than in that of the early variety crop, and the period of occurrence and crop damage were also
longer in the late variety, which might provide an adequate source for population outbreaks in northern China later in the
season. (2) The population characteristics of BPH for each generation in double-cropped early-season rice fields in Nanning
showed that the mated ratio and proportion of matured ovaries ( I —V grade) in the 2nd generation (21April —20May)
were 80. 9% and more than 70% respectively, so the 2nd generation was estimated to be mostly immigrants, but
supplemented by some local breeding. However, the mated ratio and proportion of matured ovaries ( I —V grade) at the
beginning of the 3rd generation (21May — 6June) were 60.2% and 72.2% respectively, falling to 19.4% and 25% later
(7June —20June). Therefore, the 3rd generation resulted mostly from local emergence, but with some immigration during
21May — 6June and some emigration during 7June —20June respectively. The mated ratio and the proportion of immature
ovaries ( [ grade) in the 4th generation were 17. 7% and 80. 7% respectively, indicating that these were largely
emigrants. (3) Simulations of migration trajectories during the major immigration peaks in 2007 indicated that most of the
immigrants came from the centre of Vietnam or Laos (18 —20°N,102 — 106°E) from late April to early May; from the
north of Vietnam or Laos (20°— 22°N,104 —107°E), and also from Hainan Province and Leizhou Peninsula during mid
May to late May; while the massive immigration to northern Guangxi Municipality in early June probably arrived from the
north-east of Vietnam (21 —22°N,106 — 108°E) and the south-west of Municipality. The analysis of weather conditions
during migration peaks showed that strong low level jets carried large-scale invasions of BPH into Guangxi, while heavy

rainfall caused mass descent into the immigration areas.
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Fig.1 Population dynamics of BPH in double-cropped early-season rice fields, Nanning, 2007
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Fig. 2 The ovarian development grade of BPH in different periods, Nanning, 2007
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Table 1 The ovarian development of BPH for each generation in double-cropped early-season rice field, Nanning, 2007
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Fig. 3 Light-trap catches of rice planthopper in Longzhou, Nanning, Zhaoping, Yongfu in 2007
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BRD R , (BN IR PIE W R RR R S T AR T EEIEA . SRS T ILER X NG
SR YR ST TG BR AR BME L T R E L T AEIX 1991 SRR R E K & A IR EOTE R W S
1999 4E— YR8 WEGE IR S FRIEAT T BUEREL, T T8 CERE TR HLAI N AT, B A 7 B T A
A58 BT R R L D B Y R AT BB R TR X B8, RS W EBETFRZ —,

—WRAE R AR, 25T A b A R H B G R T W U 5 e, R R b T [ R R R IR AR AE 1979
A6 R HRE IR AR YA X R IX B B X 5 B A MBS T A B R X, o WHE B —
FE 3—6 ANERBELAPN , 3 G R R, (R HERS [R] tJ 5 T i A A 35 B X Bl 2 38 X, B S o R b A0 , 3 6B
[E] K, B [A] R3S K . 2007 4R P RAG3—5 Amfie A LaXa s REEA , o5 Ak E
AT, AU 2007 4E 4 A FH—6 A% 6 NEABBMBE TR K E 4 A Ta—5 A LA, 1IKH
434X A HUUR b B A A R LR AR A X 4N 18—20°N (& 6,a,b) ;T 5 HH N A], dF#L F 2
Sy A TERERS CER AL M X K 2 7E 20— 22°N DAL HLIX, 51 H BEAE 18—20°N #hIX (& 6,c¢,d) ;6 A L]
FEAGH X AL ) A R B A AE R pg AR LR P P R AR X (B 6, e,f) o LA b HIEHL 34T 5
1979 AEFRIBRAESE F RIS 3G 43 B T EE IR I 56 — . ZIRAGIE i B IR b B AAH A

TP [R] B3 o Y 22 57 R B T R UR A AE R B 22 RS L o MRS TR EU R R R, 5
IFAER B R R B R, 48 CEVE KR B S R PR 3 0, AR B SR 40 X 48 R EU RS (LA 3 )
W, KRR T AT G, U BRI ZIE AR, BRAEL 8 REUL 28 B KA Y
AT KRS K R B BRSO R & AR R AT BB E R BAh B b LR o AT
G BB EHAE T AAE R E =KADY SREKRER CEGTA R IE X R BB R AR, e h L
HRE—MRAE 3—4 H Al =) MBI AL IR A E R — M 12 A By ES 2 4ER9 1 A 4% Fh,5—6 H &
Wt ET I SRR AR 2 — R B 4 AR IR T B A, ELAR 98 R 24 b 2005 ,2006 4 H ] JE 25 O, iR 41
T =AWREX N 4—5 A IEERE CEUR ARG, 7778 AT DASRHE VR 948 R EV AL A, (Rt i8R Hh 38
X AFRMUBERETHEZE 1220, NI R T T P8R80 U 26 B R e, T e iRt Mg, 4
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A AR R 2007 47 i R IEFIR SARAFHEAT 00T 89, 4 J5 38 75 22 X5 52 B0 07 Hh 6 46 S TR 4Ry
IR AT QEGE A HL I P B 25 A8 B WU AN & AR AR R 5 e 41, 2007 4R BE R S AT V546 W EUHE
AN BEH H [B] A 351 AT A 45 5 e — R A AT R AL
B ) PR R A B M AR DT ST AT SR B T AR PG Rk R A LT PR R B PR, 7E
—IH i
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