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Population fluctuation and migration dynamics of Sogatella furcifera
(Horvath) in Hubei
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Abstract [Objectives] Hubei Province ( 29°05'N-33°20'N  108°21'E-116°07'E ) is situated in central China and is one of
China’s major rice producing areas. This province is the northern boundary of the distribution, and the turning point for the
return migration, of the white-backed planthopper, Sogatella furcifera (Horvath) (WBPH). It is therefore an important link in
the migration chain of this species. Understanding the population fluctuations and migration dynamics of the WBPH in Hubei
will provide useful information for forecasting outbreaks of this pest. [Methods] The annual fluctuations and distribution
within mesoscale source areas of immigrant populations, and the destination areas of emigrating populations of the WBPH,
were studied by trajectory analysis using NOAA’s HYSPLIT based on the daily light-trap catches from 2000 to 2013.
Migration processes were analyzed by GrADS using NCEP-NCAR to reanalyze the data. [Conclusion] (1) Light-trap
catches of WBPH are a sensitive index for forecasting outbreaks of the WBPH, and the first appearance of WBPHs in
light-traps should be earlier in outbreak years. (2) Simulations of migration trajectories during major migration events from
2000 to 2013 indicated that most immigrants to Hubei came from Hunan, Guizhou and Chongqing, with some from Guangxi.
(3) In autumn, most individuals emigrated to Hunan, Chongqing and Guizhou via the northeast airflow. When the wind speed
was higher, WBPH could migrate directly from Hubei to Guangxi and Yunnan, and a few could even reach northern Vietnam.
(4) The low level jet-stream is a strong conveyer for long distance migrants, and landfall by large numbers of these pests can
be caused by wind shear, cyclone and heavy rainfall.
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Fig.1 The geographical location (A) and distribution of trap site (B) of Hubei Province
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Fz1 4L 20002013 FRESEE A LERE
Tablel The extent of occurrence of WBPH in Hubei Province from 2000 to 2013

Station
Year Average
Yicheng  Xuan’en  Tongcheng  Zhijiang  Yunxu  Xiaogan Dangyang

2000 3 3 2 \ 3 \ \ 3
2001 \ 2 1 3 2 \ \ 2
2002 5 5 4 3 \ \ 4
2003 3 3 5 4 2 4 \ 4
2004 3 2 4 4 3 5 \ 4
2005 4 3 4 4 3 5 \ 4
2006 5 4 5 5 4 5 \ 5
2007 5 4 4 4 3 5 \ 4
2008 4 \ \ \ \ \ \ 4
2009 4 \ \ \ \ \ \ 4
2010 4 \ 3 \ 3 3 3
2011 3 \ 3 \ 1 4 3
2012 5 5 5 \ 4 5
2013 3 \ 3 \ 3 4 3

Average 3.9 33 3.6 4 2.7 4.8 3.8 3.7

50 [ m 5 Xuan'en i3I, Tongcheng = HIX Yicheng = WF] Jianli

40 |

=50 L
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44y Year

4 WA B
Anomaly of the first appearence time of WBPH

B2 2000—2013 FHILBE CEARMPINFPEATIE G R HETEFEHE
Fig.2 Annual anomalies form the year 2000 to 2013 for the first appearance time of WBPH light-trap
catches in Hubei Province
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Fig. 4  The distribution of source area of immigrating WBPH in Hubei from 2000 to 2013
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Table 2 Probability distribution of immigration area in September of 2000-2013 by the exodus from Hubei

Probability (%)

Station
Hunan Jiangxi Guangdong Guangxi Yunnan Sichuan Guizhou Chongqing North Vietnam
. 18.84  0.64 0 1.46 1.87 35.29 11.54 30.02 0.34
Yunxi
16.26  0.26 0 2.1 2.26 18.36 18.61 41.01 0.94
Xuan’en
L 70.20  0.01 0.34 10.35 0.63 1.12 10.19 4.16 1.02
Jianli
. 67.15 296 0.44 11.54 0.45 0.93 10.27 5.31 0.94
Xiantao
. 49.50  0.75 0.1 8.4 1.69 4.12 13.94 20.33 1.17
Yicheng
. 58.04 0.8 0.1 9.2 1.25 1.4 15.6 12.61 1.01
Zhongxiang
. 66.93  4.88 1.3 11.3 0.49 0.79 8.19 5.53 0.59
Xiaogan
70.02  9.48 1.57 11.03 0.31 0.5 0.463 1.75 0.43
Tongcheng
5212 247 0.48 8.17 1.12 7.81 9.35 15.09 0.81

Average
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Fig. 6 The distribution of endpoints for WBPH’s backward trajectories on June 18 in 2007 in Xuan’en

A. B.

A. Backward trajectories of Xuan’en; B. The distribution of endpoints of Xuan’en.
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Fig. 7 The distribution of endpoints for WBPH’s backward trajectories on July 9 in 2004, on July 3 in 2007 and July
25in 2008 in Yicheng
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A. Backward trajectories of Yicheng on July 9 in 2004; B. The distribution of endpoints of Yicheng on July 9 in 2004;
C. Backward trajectories of Yicheng on July 3 in 2007; D. The distribution of endpoints of Yicheng on July 3 in 2007;
E: Backward trajectories of Yicheng on July 25 in 2008; F: The distribution of endpoints of Yicheng on July 25 in 2008.
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