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Overseas immigration of rice planthoppers into Korea and associated meteoro-
logical conditions. Kazushige SOGAWAY , Kibaik UHM? and Kuimoon CHOP
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2 Agricultural Sciences Institute, Suweon 441-707, Korea)

Overseas immigration of rice planthoppers, the white-backed planthopper (WBPH)
and brown planthopper (BPH), into Korea were analyzed based on their daily light-trap
data in June and July for 5 years from 1987 to 1991 at 6 locations in the southwest re-
gion of the country.

Massive immigrations start in late June to early July in Jeju Island (Namjeju) ,
middle July in the south part (Hainam, Hadong, Kwangsan) , and late July in the middle
part (Soecheon, Yangju) of the Korean Peninsula. The percentage of BPH in the im-
migrant planthoppers declined sharply toward the middle part.

Of 34 immigration surges detected as light-trap catch peaks, 22 surges were
associated with the low level jets (LLJ) which developed in the south of the frontal
system (Baiu front) bearing depressions, indicating the essential role of the LLJs in
the long-range displacement of the planthoppers into Korea as well as into Japan.

Three types of LLJs were mainly involved in the overseas immigrations into Korea,
namely the East China Sea— (ECS), Japan Sea- (JS), and Yellow Sea type (YS).
ECS-LLJs, which extended from China to Japan crossing the East China Sea, were
mainly responsible for the earlier immigrations into Jeju Island as well as into Japan.
Immigrations into the south and middle parts of the Peninsula were associated respec-
tively with the JS-LLJs, which extended into the Japan Sea through Tsushima Strait,
and the YS-LLJs, which developed over the Yellow Sea to the Peninsula. The latter
two types of LLJs appeared in middle to late July, during the late and post Baiu period
in Japan.

The 24-hours back-trajectories of LLJs from Namjeju and Kwangsan, in the south-

“ern part of the Peninsula, reached as far as the lower Yangtze River region, being
potential source areas of WBPH. The same 48-hours trajectories ending in the areas
ranged 110° —120° E and 20° —30° N in south China, where not only WBPH but BPH
can emigrate in July. About half of the 48-hours back-trajectories from Yangju also
reached to the south of 30° N.
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Fig. 1. Light-trap sites in Korea and Japan.
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Fig. 2. Differential patterns of light-trap catches of WBPH at
3 locations at diffetent latidudes in Korea. Each col-
umn indicates the total number of WBPH catches for
every 5 days. The columns marked with 7 are over-
ranged.



Table 2. Light-trap catch peaks of WBPH and BPH at 6 locations in Korea in 1987 to 1991.

Relative numbers of light-trap catches at 6 locations

¥8

Catch peak  periods

—

Species Namjeju Hainam Kwangsan Hadong Soecheon Yangju  Species Namjeju  Hainam Kwangsan Hadong Soecheon  Yangju
1 1987 June 4-7 WBPH +++ + + + + - BPH + - - - - —
2 July 25 WBPH ++++++ + + ++ + + BPH +++ + - - - -
3 July  6-9 WBPH +4+++++ ++ ++ -+ 4 - BPH +++ + + + - -
1 July  11-14  WBPH +++++  +++ 4+ 4+ 4+ +++  BPH ++++ + + + + +
5 July  17-23  WBPH ++++++ ++  ++  ++ * +++ BPH ++++ +++ - + - -
6 Juy 2426 WBPH ++++++ ++  +++ +++ * +++  BPH +++++ ++ ++ + - -
7 July  30-31 T WBPH ++ ++ +++  +++ * +++ BPH + ++ ++ + - -
1 1988 June 23-24  WBPH +++ ++ - + — - BPH ++ - - + _
2 July  1-3 WBPH ++ + + + + - BPH + + - — - _
3 July  4-12 WBPH ++ + ++ 4+ ++ +++  BPH + + + + — -
4 July 13-17  WBPH ++4+++  + ++ 4+ ++ BPH +++ + + + + -
5 July 1923  WBPH ++ ++ +++ +++ 4 ++ BPH + + + ++ + -
6 July  27-31 WBPH ++4++ + + o+ + + BPH ++ - — — - -
1 1988 July 8-14 WBPH +++++ + + + + + BPH ++4++4 + - + + —
2 July  15-17 WBPH ++++ + ++ ++ + ++ BPH + - - - — —
3 July  25-27  WBPH ++++++ +++ — +++ * ++ BPH ++ — - - - —
4 July 29-30  WBPH ++ ++ +++  +++ * + BPH — - + + — -
1 1990 June 14-15  WBPH ++++ + - + * — BPH + — - — - -
2 June 27-28°  WBPH ++++++ + - ++ * - BPH +++ - — - — —
3 July  1-2 WBPH ++++ — + + * - BPH + - - — — _
4 July 57 WBPH +++ ++ + + * ++ BPH + — - - — -
5 July 812 WBPH ++ ++ +++  +++ * ++ BPH + ++ - - - —
6 July  14-16 WBPH ++4 + - +++ * ++ BPH + + — + — —
7 July 18-19  WBPH + + ++  +++ * +++  BPH ++ - + + - —
8 July  21-22 WBPH + - +++  ++ * ++ BPH ++ + + - - -
9 July  24-26 WBPH — - +++ 4+ * ++ BPH — - + - - -
0 July  29-31 WBPH - - ++ ++ * ++ BPH + - — - — —
L1991 July 1-2 WBPH ++++ + + ++ ++ - BPH ++ - - - - —
2 July 4 WBPH ++ + ++ ++ + - BPH + - + + - -
3 Juy 610  WBPH +++ ++ A+ + BPH ++ + ++ + - -
4 July  12-15  WBPH +++++ 4+ ++++ ++ ++ +++  BPH ++ + ++ + + -
5 July 17-20 WBPH +++44+  ++ +++ + ++ ++ BPH ++ + ++ - - -
6 July  25-28 WBPH ++ + ++ ++ ++ ++ BPH + + + + + +
7 July 30-31  WBPH +++++  +++ +++ ++++  ++ +++ BPH ++ ++ ++ ++ — +

Note : Number of + indicates the number of figures of light—trap catches at each peak period, and — indicates there was no catches.  Asterisk indicates data are not available.
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Table 1. Relative amounts of light-trap catches in June and
July from 1987 to 1990 at 5 locations in Korea and
Chikugo in Japan.

Namjeju Hainam Kwangsan Hadong Yangju Chikugo

Total 100000 44 63 168 63 340
BPH 100000 35 61 171 64 284
WBPH 100000 380 130 80 2 2550
%of BPH  2.49 21.89 5.14 1.18  0.07 18.66
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Table 3. Synoptic weather factors associated with light-trap
catch peaks of rice planthoppers.

Catch peaks Front Low LLJV Others?
1 1987 June  4-7 + + - -
2 July 2-5 + + ECS -
3 July 6-9 + + ECS —
4 July 11-14 -+ + JS —
5 July 17-23 + - SO -
6 July 24-26 + + JS
7 July 30-31 + + - T8708
1 1988 June  23-24 + + SO -
2 July 1-3 + + - -
3 July 4-12 + + JS —
4 July 13-17 + + JS -
5 July 19-23 + + SO -
6 July 27-31 + + - H
1 1989 June 8-14 + + ECS -
2 July 15-17 + - - -
3 July 25-27 - + - -
4 July 29-30 - - - T8911
1 1990 June 14-15 + + ECS -
2 June  27-28 + + ECS -
3 July 1-2 + + ECS -
4 July 5-7 + + YS -
5 July 8-12 + - - T9007
6 July 14-16 + + JS -
7 July 18-19 + + YS -
8 July 21-22 + - - H
9 July 24-26 + + - -
10 July 29-31 - — - H
1 1991 July 1-2 + + ECS -
2 July 4 + + ECS —
3 July 6-10 + + JS -
4 July 12-15 + + YS -
5 July 17-20 + + YS -
6 July 25-28 + + YS —
7 July 30-31 -+ + - T9107
Note: + = presence, — = absence. 1) Types of LLJ; ECS=

East China Sea-type, JS = Japan Sea-type, YS = Yellow
Sea-type, SO=South Ocean-type. 2) T=typhoon, H=high.
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Fig. 3. Typical patterns of LLLJs associated with overseas immigrations of rice planthoppers into Korea.
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Fig. 4. Examples of the Japan Sea-type (left) and Yellow Sea-type (right) of LLJs. The wavy lines in

each figure indicate the frontal systems.
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Fig. 5. Examples of the 48 hours back-trajectories of LLJs started at 21 : 00 p. m. from Hainam, Namjeju
and Yangju in Korea and Chikugo in Japan.
1=July 4, 1987 ; 2=July 11, 1987 ; 3=July 2, 1988 ; 4=July 25, 1989 ; 5=July 19, 1990 ; 6=July
2, 1991; 7=July 10, 1991.
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Fig. 6. Terminal points of the back-trajectories of LLJs associated with immigration of rice planthoppers
into Korea.
Left : 24-hours back-trajectories from Namjeju and Kwangsan.
Middle : 48-hours back-trajectories from Namjeju and Kwangsan.
Right : 48-hours back-trajectories from Yangju.
Large open circle : LLJs transported only WBPH.
Large closed circle : LLJs transported both WBPH and BPH.
Triangle : Trajectories failed in reaching the potential emigration areas.
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