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Migratory biology of the white backed planthopper:
Take-off and emigration

LUO Ju™ WANG YuanKun ZHANG Xiao-Xi ZHAI Bao—PingW

( Department of Entomology College of Plant Protection Nanjing Agricultural University Key Laboratory of Integrated

Management of Crop Diseases and Insect Pests Ministry of Education Ministry of Agriculture of China Nanjing 210095 China)

Abstract The aerial migration of the white-backed planthopper Sogatella furcifera ( Horvath) ( WBPH) was studied in
the field and captivity in Suzhou in 2001 and 2002. The results indicate that WBPH immigrate into Suzhou in early July
and produce two generation in this area. A few adults were beginning to emigrate from the end of August but the peak of
emigration occurred in mid September when the mass flight could be seen at dusk. When the population density was high
the mass flight of insects continued until 10 minutes after twilight. The daily emigration ratio was about 80% during the
emigration peak in captive populations but about 50% to 65% in paddy fields. We found that the emigration behaviour of
WBPH has changed since the mid 1990” s. The offspring of immigrants would mostly emigrate when the macropterous
adults emerged in 1980” s but now very few hoppers depart in August which greatly prolongs the duration of damage to
rice crops. Emigration trajectory analysis at altitudes of 500 1 000 and 1 500 m indicates that in mid or late August about
40% of the migrating planthoppers from Suzhou arrive at the Yangtse and Huai River basin and the other 49% emigrate to
the Yellow and East Seas even crossing the sea to South Korea or Japan in a strong southerly low level jet-stream. In
September these planthoppers return to rice planting areas south of the Yangtse and north of Nanling.
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Fig.1 The fluctuation of WBPH in paddy fields ( Wuzhong Suzhou. upper:2001; below: 2002)
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Fig.2 The fluctuation of the takeoff ready WBPH on the top of rice plants ( Wuzhong Suzhou 2001)
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Fig.3 The fluctuation of the takeoff ready WBPH on the top of rice plants ( Wuzhong Suzhou 2002)
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Daily ratio of the ovarian development grades of WBPH in Wuzhong 2002
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Fig.5 The daily fluctuation of take-off ready WBPH in paddy fields Wuzhon

Suzhou 2001 (upper) and 2002 ( below)
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Table 1 Changes of the amount of macropterous WBPH before and after take off( Wuzhong Suzhou)
(- L)
. . Macropterous . Macropterous The ratio
Year Date Hills Time Time
of WBPH of WBPH of take-off
( month-day)
9-9 2 18:10 104 18:40 63 39.42
9-10 2 18:00 140 18:30 71 49.29
9-11 2 18:00 120 18:30 73 39.17
9-13 3 18: 00 89 18:30 64 28.09
9-14 3 17:50 47 18:30 20 57.45
2001 9-16 3 17:50 56 18:30 30 46. 43
9-17 5 17:50 62 18:30 30 51.61
9-18 5 17:50 66 18:30 30 54.55
9-21 5 17:50 69 18:20 47 31.88
9 -25 5 17:40 20 18:20 9 55.00
9 -27 5 17:30 21 18:20 13 38.10
8 -16 5 18:20 30 19:10 14 53.33
8-18 5 18:20 42 19:10 26 38.10
8 -20 5 18:20 63 19:10 28 55.56
8 -21 5 18:20 49 19:10 23 53.06
8 -23 5 18:20 36 19:10 22 38. 89
8 -25 5 18:20 30 19:10 20 33.33
8 -30 5 18:20 49 19:10 36 26.53
2002 9 -1 5 18:10 72 19:00 58 19. 44
9-2 4 18:10 105 19:00 73 30. 48
9-3 4 18:10 200 19:00 108 46. 00
9-5 2 18:00 152 18:50 86 43.42
9-8 2 18:00 304 18:50 151 50. 33
9-9 2 17:40 433 19:00 168 61.20
9-12 2 17:50 416 18:50 149 64. 18
9-16 6 17:30 336 18:30 119 64.58
9-18 6 17:30 264 18:30 91 65.53
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Table 2 The ovarian development of WBPH in the cage ( Wuzhong Suzhou 2002)
C - I (%) I (%) (%)
Date ( month-day) Grade [ (%) Grade Il ( %) Well devoloped ovary (%)
7 -28 3.6 0 96. 4
7 -30 4.5 2.1 93.4
8§ -7 35 10 55.0
8-15 92.7 7.3 0
8-18 93.4 6.7 0
8-23 92.8 7.2 0
8 -25 89.1 10.9 0
8 -30 64.3 11.4 24.3
9-5 100 0 0
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Fig.6 The daily take-off of WBPH and exodus rate in cages( Wuzhong 2002)
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Upper: Suxiangjing recruit nymphs were added on 25 July 29 July 7 Aug. and 9 Sep.;
Below: 9522  recruit nymphs were added on 2 Sep. 19 Sep. and 20 Sep. All of the adults were removed

each day since 19 Sep. to observe whether the newly emerged adults take off or not.
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Table 3 The distribution of the endpoints of 12 h trajectory of WBPH in Wuzhong

2 3 4 5 6
Altitude ( m) Time Number of trajectories
1500 8 0 0 80.70 5.26 14.04 57
9 27.59 20. 69 24. 14 27.59 0 58
1000 8 76.92 0 0 0 23.08 52
9 34.78 13.04 30.43 21.74 0 46
4 24 h

Table 4 The distribution of the endpoints of 24 h trajectory of WBPH in Wuzhong

Altitude ( m) Time ! 2 3 4 > 6 ! 8 Number of trajectories
1 500 8 0 6.73 0 37.50  12.50  39.42 3.85 0 104
9 3.51 40.35 26.32  10.53 8.77 8.77 1.75 3.51 58
1 000 8 0 9.62 0 42.31 7.69 36. 54 3.85 0 104
9 0 42. 86 14.29 25.00 7.14 0 10. 71 0 56
500 8 0 11.54 0 53.85 5.77 28.85 0 0 104
9 0 50. 88 17.54 17.54 1.75 0 12.28 0 57
3 8 (6
8
( 2 4 °5) 2001 2002 9 °
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