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Abstract [Objectives] The complicated terrain of southeastern Yunnan is an important pathway for the spring migration of
the white-backed planthopper (WBPH), Sogatella furcifera (Horvéth). Determining the source area and factors that induce the
mass landing of early migrant WBPH is important for forecasting outbreaks of this pest. [Methods] (1) The origins of WBPH
captured in light-traps in Funing, Malipo, Guangnan and Qiubei, during each peak period of abundance in April and May from
2008 to 2012 were tracked by trajectory analysis with HY SPLIT. (2) Detailed GrADS analysis of NCEP grid data during periods
of peak light trap catch abundance was used to reveal the atmospheric conditions during WBPH immigration and the climatic
factors associated with mass landing. [Results] (1) Northern Vietnam and northern Laos are the major source areas of
immigrating WBPH in southeastern Yunnan, but some early immigrants in April generally come from mid-north Myanmar and
the Shan plateau, northern Thailand (Golden Triangle) and southwestern Yunnan. (2) Wind shear, low temperature, precipitation
and downdrafts are the principal factors that induce the large scale mass landing of WBPH, accounting for 75.9%, 56.5%, 31.8
and 25.2% of immigration events, respectively. [Conclusion] The source areas of WBPH immigrants during April and May in

southeastern Yunnan are generally in the Indo-Chinese Peninsula. Synergy between wind shear, low temperature, heavy rainfall

* Supported projects NSFC- U1202266 200903051
*k First author E-mail xulanzheny@163.com
*rx Corresponding author E-mail  bpzhai @njau.edu.cn

Received 2016-09-06 Accepted 2016-09-13



- 1302 - Chinese Journal of Applied Entomology 53

and downdrafts plays a critical role in immigration events.

Key words white-black planthopper, early immigration, Vietnam, source areas, landing mechanisms
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Fig. 1 Thedistribution of source population of Sogatella furciferain southeast Yunnan from 2008 to 2012
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Tablel Percentage of each meteorological factorsin the major immigration peaks of
Sogatella furcifera from April to May, 2008-2012

Percentage of active factors (%)

vea Precipitation Wind shear Downdraft Low temperature barrier
2008 21.52 78.48 8.86 49.37
2009 40.63 67.19 12.50 68.75
2010 34.83 76.40 50.56 51.69
2011 42.86 75.00 39.29 53.57
2012 28.09 79.78 19.10 59.55
Average 3181 75.93 25.21 56.45
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Fig. 4 Backward trajectories of migration pathway of Sogatella furcifera and accumulated precipitation

in southeast Yunnan in the past 24 hours during 27to 30 May, 2010
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Fig. 5 Vertical velocity (Pa/s) at 800 hPa on 27 and 28 May , 2010
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Table2 The Sogatdlafurciferasituation and rice growth stagein southeast Asia and southern Yunnan from April to May
° ° Counts
Date Region Location Longitude Latitude  per 100 hills Rice growth stage
2011-05-05 96.20 21.50 322 illeri
Centeral Myanmar Indaw L_atgr 'F'“e” ng to
jointing stage
2011-05-06 96.13  21.64 310 id-tilleri
Centeral Myanmar Northern Kyaukse M'd. t!llqlng stage
to jointing stage
2011-05-09 96.09 21.89 200 i
Centeral Myanmar Southern Mandal ay Booting stage to
grain-filling stage
2011-05-09 95.69 22,53 992
North-central Myanmar Southern Shwebo Mid-tillering stage
2011-05-07 97.19 2256 148 R
Northeastern Myanmar  Northeastern Kyankzna Grain-filling stage
2008-04-24 . . 106.67  20.98 410 I
Northern Vietnam Northern Hai-Phong Tillering stage
2008-04-25 . . . 105.97  20.22 317 .
Northern Vietnam Western Ning Binh Jointing stage
2008-04-28 . . 106.28  21.42 635 I
Northern Vietnam Northeastern Bac Giang Tillering stage
2010-05-16 . 106.62  21.82 7 805 e
Northern Vietnam Lang Son Mid-tillering stage
2010-05-16 . . 10597  21.09 907 )
Northern Vietnam Northern Ha Noi Full heading stage
2010-05-17 . . 10592  20.42 1280 )
Northern Vietnam Thu Ly, Hai nam Full heading stage
2012-05-15 106.24  21.29 423 Initial heading stage

Northern Vietnam

Hoa Dak, Bac Giang

to heading stage




- 1310 -

Chinese Journal of Applied Entomology 53

%%k 2 (Table 2 continued)

° ° Counts
Date Region Location Longitude Latitude  per 100 hills Rice growth stage
2012-05-15 106.02  21.18 321 i
Northern Vietnam Bac Ninh _ Booting stzge to
initial heading stage
2009-05-06 . 103.22  22.78 3100 .
Southern Yunnan Jinping county Tillering stage
2009-05-06 102.74  23.17 21 000 i
Southern Yunnan Yuanyang county Returr_ll ng green Stage
totillering stage
2009-05-10 . 101.87  22.63 7976 I
Western Yunnan Jiangcheng county Tillering stage
2010-05-10 99.83 2347 2107 inti
Western Yunnan Shuangjiang county J(Ent' ng stage to
ooting stage
2011-04-29 102.87  19.49 190 i
Centeral Laos Muane Nam, Luang Prabang Yellow rpeness
stage, grouting partly
T T
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