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Abstract: The possible sources and immigrant pathways of the brown planthopper (BPH)  Nilaparvata lugens (Stél)
in the middle reaches of the Yangtze River were investigated by the means of trajectory analysis. The BPHs were captured
by aerial nets installed on the plane. which flew at the height of 1 500 meters above the sea level in July 1977, 1978 and
1979. A modified hackward trajectory model hased on the capturing time» duration time and the synoptic weather data at
850 hPa isobaric level was used to caleulate the backward trajectories. The results showed: 1. In the area of northeast-
em Hunan and southeastern Hubei Province, the immigrant BPHs came from the area between middle Guangxi and mid-
dle Hunan Province (24° ~ 28°N. 109° ~ 114°E), and there were two immigrant pathways of BPHs: (D Liuzhou—Guil-
ir>Hengyang— this area; (2 Liuzhou— Guilin—Shaoyang—>this area. 2. In the area of eastem Hubei and northem
Jiangxi Provinee, the immigrant BPHs came from the area between middle Guangxi and westem Jiangxi Province (24° ~
29°N. 110°~ 115°E2; and there was one immigrant pathway of BPHs: Mengshan—Shuxian—>Yichun—>this area. 3. In
the area of eastern and middle Hunan Province: the immigrant BPHs came from the area between southern Guangxi and
southern Hunan Province (23° ~ 27°N, 109°~ 113°EJ> and there was one immigrant pathway of BPHs: Nanning—Li-
uzhou—Guilin—>this area.
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Table 1 The distribution of the endpoints of

backward trajectories of brown planthoppers
captured by aerial net

SR Number  #UZE Frequency (%)

i SR 'R EH® w3 I
Years Quadrant
Valid  Iovalid  Valid  Invalid
1977 FEr (sWD 2 2 33.3 33.3
@ (SED 0 0 0.0 0.0
ik (NwW) 0 2 0.0 33.4
Ak (NED 0 0 0.0 0.0
1978 TR (SW) 21 1% 4.7 38.3
AR (SE) 4 0 8.5 0.0
ik (vw 0 4 0.0 8.5
b (NED 0 0 0.0 0.0
1979 FEr (sWD 49 15 74.2 22.7
@ (SED 0 2 0.0 3.1
b (v 0 0 0.0 0.0
%4k (NED 0 0 0.0 0.0
A1t total 76 43 63.9 36.1

O LT S8 AR B FRIE A Supposing each capturing
point of BPH is the arigin of the coordinate

@ BHAUDEMTIET H2TEPILERAE (<1.6 ms) BIFT
BHM, R7, AEREMIE. FERFE  Iuing the coumse of the majec-
tory model running, if there was a wind speed lower than 1.6 m/s, the trajec-
tory caleulated was an invalid trajectory: on the contrary: the trajectory calen-

lated was a valid trajectory. The same for the following table

2.2 BTN DT
MFEIATDEY, 3 FEITRAEATBXER

X CBIEFRRE. FR PNERENTIE 113 &, F
TR 95.1%, L 76 0T —HN i
i, HEE R 72.3%. {EHRF 22.8% BIEUE
EEPHAEFRENFT T, MEETSPEILE
. HHEPIETFH 626 (R 2. BIfEHE
fEfE R T ARSI ARITPREFEK S
TR ZE AR M () A
Fz2 EENTEDRILEMIRENNSH

Table 2 the distribution of different types of south-north
extending trends of backward trajectories

g EikanE ATV Nurber
South-north R i
Years
extending trends Valid Invalid
1977 -3 2 2
—5=N 0 2
—5>=N—>5 0 0
—-N 0 0
—N—=5 0 0
—N—=5—N 0 0
1978 -3 25 0
—5=N 0 5
—5—=N—+5 0 5
—-N 0 4
—N—=5 0 4
—N—=5—N 0 4
1979 -5 49 8
—5=N 0 2
—5>=N—>5 0 1
—-N 0 0
—N—=5 0 6
—N—=5—N 0 0
HUR AT Ciotal number) 76 43

2.3 KITIHRFHREREFTIAGE KRR HIFH
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THRGHEE R RER. K 14 NS
aha K, X 3R ARG
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MK (24°~28°N. 109° ~ 114°E%;

2> MHR-FAER, HEREHETL2MENE
PTG (24°~20°N, 110° ~ 115°E);

30 M. REEK, REREERIMER
[X (23°~27°N, 109°~ 113°E).
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Table 3 The results of backward trajectory analysis

qen FERRNT 8] R s LR 8] BRI 1a] ?Uiﬂiﬁf@@
Date (GI.\ITT). Gapturing poit (.h) . Extending dire.ctiun of Reaching the em]grg)nt ;)omce
Capturing time Duration time backward trajectory area or not (+ %722
1978-07-12 23: 00 FA# Yangxin 12 NE—SW +
8% Dean 12 +
FH# Yangxin 26 +
TB% Dean 26 +
1978-07-08 10: 00 B8 Tongeheng 13 NE—SW +
J0 Longkon 13 +
A3k Tongcheng 23 +
260 Longkeu 23 +
1979-07-23 1: 00 ¥ Changsha 14 NE—SW +
B8 Tongeheng 14 +
F ¥ Changsha 28 +
i 35} Tongeheng 28 +
1979-07-20 23: 00 F ¥ Changsha 12 NE—~SW +
1L Hengshan 12 +
¥ Changsha 26 +
1L Hengghan 26 +

OFIE BIFEM reaching the emigrant source area; @A FIIAHIFH not reaching the emigrant source area

F4  TCAANIERE RS AT R
Table 4 The results of forward trajectory analysis

I BE I B A

E/ﬁﬁ ﬁﬁéﬁ“ﬂ (.GMT) @ﬁ . é‘iﬂﬁﬁ ] .(h) ﬁfmfﬂf Reaijiiﬁjaalgaﬁeing

ate Starting time Starting point Duration time forward majectory cndied or not ( + D7D
1978-07-12 11: 00 ik 12 SW—NE +
11: 00 R 12 +
1978-07-11 21: 00 HAH® 26 SW—NE -
21: 00 WMED 26 +
1978-07-07 21: 00 L 13 SW—NE -
21: 00 D 13 +
1978-07-07 11: 00 ##EAL® 23 SW—NE +
11: 00 e 23 +
1979-07-22 11: 00 HAH® 14 SW—NE -
11: 00 ikl 14 +
1979-07-21 20: 00 L 28 SW—=NE +
21: 00 HHRE® 28 +
1979-07-20 11: 00 HHE® 12 SW—NE +
11: 00 L 12 +
1979-07-19 21: 00 HAL® 26 SW—NE +
21: 00 HH® 26 +

OEIEZFFELX reaching the area being studied: @ FZNE BB not reaching the area being studied: @ western Jiangxi Provines: @ eastern Hunan
Province; (S'middle Guangd Province; ©northera Guangxi Province: () middle Hunan Province: southern Hunan Province

JEMNFTEERI RIEIBEIE — SMF AR A, BRFER 3 o, LT R HmEEnABE, P Ere
LU (B A Al AR B R e WEVARZANT Y B RIEARR, SRR, REREKEM
ARAGRSA), FIDHERUEARACR AT RIE A EMYE  AA, APRRIAARK . KR ARIEN SRR T
(Fa. FREY: RETEMAFBEGECRT  FE GENSRERETEN.



72

B R Adcta Entomologica Sinica

45 HHE 1 B

105" B

pathways of brown planthoppers:
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The geographic points where brown planthoppers were captured and their migration pathways
@3 EAAIE A The geographic points where brown planthoppers were captured; —B—W18 ¢ BT K BE & migration
| . #EARAL-SFAMIFEX the area of northeastem Hunan
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AT T BRI AR R T AR
2, MREREMER AP —ETEENEE, &
YEAEFLIMNEEEZEEPE 1500 ~2 000 m
(REE, 1981), F A% Bl EkERAER.
A B3 Bk AR TP R RS T AR T AE ) (0 E I L B A
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VRIS AE IR 2 123 me AT R LRI AL
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X B HiHh . S B i Y, R TR AT
B ERHATHIE T R IR RIS R (i
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AL AR S BB S TR, EIkTEE
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EFENBAMA 4 4A 0N R 28 SIE A
XEVZRFEH, (2O TEEAR RS IR 1A MRS E
(44 BB 24 K, HESET RAT,
Eal iy wrys Bl =k A = e R RS R A =Y Sl S
AT BT
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