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Sudies on the Regional Characteristics in the Occurrence of the
Rice Stem Borer, Chilo suppressalis Walker in Korea
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Chang Gyu Park and Jai Sun Hyun!

ABSTRACT The regiunal characteristics in the occurrence of the rice stem borer, Chilo suppressalis

b

I

(Walker), in Korea, were examined by analyzing the light trap data obtained from 39 lo-
cations during the years of 1965-1988, and some ecological significance of the overwintering
larval populations collected from the four locations where some of the typical ecological-race
have been known, the results obtained are as follows;

The total number of the moths have decreased greatly throughout the nation since 1970. The
decrease in the total number of moths related with those in the spring moth but not in the sum-
mer moths, and suggested that the changes in the rice production systems have effected sig-
nificantly on the second generation of the insect. The variations between the regions had been
great in 1960’s, decreasing phase in 1970’s and increasing phase in last decade. The overall av-
erage of 50% emergence dates have shifted earlier in both moths, and the changes were differ-
ent considerably with the regions as well as in generations. When the overwintered larvae
were incubated at 25°C and RH of 90%, the average mortalities were 21.07% for Suweon, 43.
06% for Iri, 63.51% for Jinju, 27.04% for Gwangju. When the overwintered larvae were incu-
bated at 25°C and RH of 90%, the average mortalities were different with the body weight;
45.44 % for the larvae of less than 39 ng, 37.61% for 40-49 ug, 37.28% for 50-59 mg, 30.17%
for greater than 60 mg. When the overwintered larvae were incubated at 25°C, post-diapause
larval development periods of body weight classes were 18.6 + 1.2 days for the larvae of less
than 39 ng, 20.4 + 3.3 days for 40-49 mg, 21.4 + 3.2 days for 50-59 mg, 21.8 + 3.2 days for
greater than 60 mg, and only the larvae of less than 39 mg, body weight class less than 39 mg
was found statistically different in post-diapause larval development periods. From these re-
sults, the changes in the cultural practice of the rice have effected on the ecological pattern of
the rice stem borer, and the effects seemed to be different with the generations, and with the
regions where the different ecological races are distributing.

KEY WORDS Chilo suppressalzs, occurrence, regional characteristics ecological-race, over-
wintering larval development
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Fig. 1. Light trap locations(@), sampling localities((O) and regional groups([_]).
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Fig. 2. Change in the numbers of C. suppressalis
moth caught by light traps at 39 different localities.
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Fig. 3. The changes in per cents of the spring and
summer moths to the total moths in different re-
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Vol. 29 No. 4

an 8 3y

ol|sHLide| LM

AETD A8 sz Lo A
Ade AAZY B2, ASARoE FAS
"o

a3 2% 1965WEE! 19887A A2 3970
AFAeA FAFE Bu, 85U a8z
FHdTs BEFA o

o)ty FHAFL 1960d@d T &
11gtelele] 23w zleo] 19700@T ZwtRH
Zasty] Aste] 19803t X7lolE o 1%
nlg 2 #AaAer a2 F S FUsig FH
ZolE 49ntE] A7t 4= A

AEUYe fAFe tiMHer & WFo
fou, 29 &4 W wgL 19709
RAAAE & 29tviEl2 20% ool Rel
19803t ol 45% 2 Z7lEgom 1 9
T A% F7hEA 1984 ol Fele 238 &
kel fazgrpor gold Ao FRAH
9 60%E 9 At Byl fAFL 1969
de AYoz FAS TAste 1980dd =
7 ¢ 5@nE R ZA%ANL, I Fo ¥ F
7bsted Z Zole oF 1gtutE] 7t f4aE ]l

238 32 FH4F g By 454
W fakedol WE ot

A=A Z By FHAH I v &
o] 1970t Z7A = 70% olAelUeyY 2

T paste FHIoe 40% o382 ZAdHD
A v, dEURe 2RE 30% °ld A"
Aol A F7tsted HIde FH4HY 60

% olBoZ F/tstn o] 64~8€o &
AxHe Jd¥ERcE 8Y o/F 9 ;A
ol 3% LAF & FFE v A& & T
Ak FH B ME 1976d7A] A H%
271 Hov 2 FoE AY3 A7 E4gn
A whE, 5 oA e 19807 A =
Az 27t HJou HI AH3 Ast 2
A F748 2 JolA ERE o]F U

a3 4= FRATF U A9E {FAF ¥
&9 dAx3 HFE BY] A% Aot



Korean J. Appl. Entomol. 261

Percentage(%)

SUMMER MOTH
\\

26

10

He

5 8 8 86
&)

' e

SPRING MOTH

10(

6F

T

L L .

° 19656-1968 1969-1972 1973-1976 1977-19680 1981-1984 1086-1968
Years

—— REQION 1 —— REQION 2 —&- REQION 3 ~8- REGION 4

=% AEGION § —— REQION 8 —4— REGION 7 = REQION B

Fig. 5. Regional differences in the spring and sum-'
mer moths caught of C. suppresselis in different

year periods.

19708 ol Eoid W7AE F/H4F H&
9 XAzt zol7t wimAH Y 1% 1980 H
MR 1 27 So]80] 1977~1980Wd ko) &=
G 27 HAR Sl JojA NG A

Fgol HEAHL ALE ¢ F A% 2 %
oAl A9zt e AFE F7ista len 2
FFdE AFo el EHFHo|. F Mg
A AE 10%A 20% olaoz =73,
A FR GG el e v go &
AHL gk oA L AR Fo] A ZA
e wkgo] A7t YL L Edles HAog &
Heol Eo9le Yol

a4 5 gudd A5y gy &4
F ulge dFAPoltt. AAMYey ol o
Evhy A v 89 AR WEo] Bue
aRg Hgte ERAJ Aol doy U F
22 ¥ 3dAx¢ o] 1970y ZRH
1980 @7 = 248 I olFe ZHrtsim
=N

a9 62 & AGoAMy FH{aFY A
Hol A8 FAIF Aotk

4 Atdole HMIAFGREANIE A9
T &Kftt AGSAA 19708 Fuiv) R 7t
&% A7t A5 #FLaHUT. EsA3)F
A5 MG FGIAGAME 19708 Fury)
of WolAF7t Fristl 1980y o 2

Table 1. List of available light trap data

REG. Loc.No. Location Year period REG. Loc.No. Location Year period
1 1 Goyang 1965-1988 5 21 Gwangju 1965-1988
2 Suweon 1965-1988 22 Naju 1965-1988

3 Yangju 1965-1988 6 23 Seongju 1965-1988

4 Pyeongtaek 1965-1988 24 Haenam 1965-1988

5 Seosan 1968-1988 25 Boseong 1965-1988

6 Yaesan 1965-1988 26 Namhae 1974-1988

2 7 Cheolweon 1965-1988 27 Ulsan 1965-1988
8 Chuncheon 1965-1988 28 Jinju 1965-1988

9 Weonseong 1965-1988 29 Gimhae 1965-1988

10 Yeoju 1965-1988 7 30 Jungweon 1965-1988

3 11 Myeongju 1965-1988 31 Jincheon 1966-1988
12 Yeongduk 1965-1988 32 Cheongju 1965-1988

4 13 Nonsan 1965-1988 33 Boeun 1965-1988
14 Daejeon 1965-1988 8 34 Sangju 1965-1988

15 Iri 1965-1988 35 Euseong 1965-1988

16 Gimjae 1965-1988 36 Daegu 1965-1988

17 Seocheon 1965-1988 37 Hapcheon 1965-1988

18 Jinan 1968-1988 38 Milyang 1965-1988

5 19 Namweon 1965-1988 39 Changyeong 1966-1988

20 Gochang 1965-1988
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Fig. 6. Regional differences of C. V. (coefficient of
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pressalis in different year periods.

FUE (M3 HAAERDAGAME F718
o Yzt A7t ARt FHSZode a2 A7)
Hojx a1 St

I T LB fAF A9E A7 dol
A9 WFolth

Buvl fAF Az oAl 1970dd
Fut7A e Z4sH A9 Az FHo, &
Ao HolAlge "HEFAd A9 dX et

dEUY FAH9 A7 HolAlFE 1960
W olF Fe wEtA FI7 T BhEH H
¢ GHE Rolv FHIde dHFHTYA
1960 d ] Futz #E& YA & Holn Yt

a9y 82 37d 50% H4Ye g H
4%l

Atz o2 Br|9 FA G 50% FaELol
etz a ed, Buge A= 196913t
o= 69 11d7old o] o 49 = &z}
A 6Y 6~7dRoR HI AEFUYe HLE
89 15¢oldl Aol 1970ty Fulo] watA 8
9 11~1292 3 Q.

A9EE & o AMIAEFQ), F7IAHF2),
A FR4), FHEIAFS(MDAY FdAds 50%
FaAdo] Buwted 1~2¢ FE BIHAX
Aoy UL AL 3~49 Hx we
A0 Utk W, ARG Ast(6)X
ol = 50% Fakdol BEuwelA 11~149Y
A2 FASA BegAL AEUYTANAE
7d A= wIAT Yok, 2-H FHUAS)
Ao e Buutel 50% FAYdGE 2 A
g7 glov dEUY oA 7Y Hx W

Vol. 29 No. 4

OC. V.(coetflciont of variation)

100} SUMMER MOTH
80
8ot
70
80
60
ol
30F
20r
i d

0

110

100
80|
80F
70+
80
601
401
30+
201
1o

e 1

0 ' X I 1
1966-1068 1969-1972 1973-1978 1977-1980 1981-1884 1966-1088

Yoars
—%— REGQION 3
—& RAEGION 7

—é—- REGION 4
4 AEQION 8

—— REGION 1t
—— AEGION §

—+ REGION 2
—%— REGION 8

Fig. 7. Regional differences of C. V in the spring
and summer moths caught of C. suppressalis in dif-
ferent year periods.

Date

8/24
SUMMER MOTH
8/18+
8/14L
a8/}

/sl \/

L 1 1 1 I 1

6/20
8,16}

SPRING MOTH

6/10
8/61
6/31

6/26}

6/21+

4 L L

Y 1 "
1866-1068 1068-1872 1973-1878 1877-1980 1881-1984 1966-1988

Years
— REQION —+ REQION 2 —— REQION 3 —%- REGION 4
—¥% REGION & —- REGION & —&~ REGION 7 —*— REGION 8

Fig. 8. Regional differences of fifty per cent emerg-
ence dates in the spring and summer moths of C.
suppressalis during different year periods.

A1 AL FEHF@)AGME &, 454
oA BZE 5~6Y WHATD YoM Az E
o} &t %l o}



December 1990

a9y 9= 87I¥ 50% F4Ye Agd o
2 47 Biol @FAFolth

50% FAYE B A5y 2HAMAY B
A2 1960l 10% WeE 33 4AH
of glerm 19729AARE ©& ZAdd
1969~1972d 719 BT 35% WHAE AwrE
AL B 2 olFe FUistd HAIYT
2 15% % 93 Jou 198513 o|Fe] A
10% ©|3t2 #A4FHT Yo AHL Az &
o EA

YEo FLoe 1955\ AL FHoE FH
4FY FAAFE Ho|y) AFEA AHFde
Ao Wz 27t Pot 1965W@ A RE A
ZAQ Aoz uExtT 1970 o] Fole

Aol 33 Hojzux Ft(Miyashita
1982).

o] dF< ol WY Fio Ul #
8led Kiritani (1988)= LEA 34 4097
9] o] sF9 dFAL FAF Fo|E HESZ
8o =7\, 2714, Fuid F8Y ¢
Bk3}, FANEY AEF 37 5& X AH.

£ 5(1988)2 FFA& EHEHI fEU
g oAU WY FAY P FA A
ctu s

Sejueel A ol Eue f4F e
Budes 2 SEUdeAe 28 H9s
7 %H(ad 2).

St A A FFol BIFHI AF
& o] 1972d 0.2 19753 AZFHo R
o el EFT 70% oL TLA FFe°l X
AP ed o AHulFF W e ¢l Eo
AR s HL{EE 73 F38d ¥ =7
ol ZIFE(FUAY UWHLE BRH
o] AW A FRA)o] dwsHAA olY7|g
F8717F ¢ 1049 2SI o|Y7ITE 43
3 FotAcTh olFA Ho Auirizte] AFA
Fog Qstd, ojHuy YAANIE
AGARA o] slFo] HeAHE 714z
w|ee e Atdojth. a8y 2E9 ¥EFA
717} AT 2E 8o ASaE @Al
53 L Holmg ojzeo] I [dolzt A
Z4E £ g 534 247 g0 50

Korean J. Appl. Entomol. 263

9l A&t AIAMGZY EA47E 8 Aoy 9
AEF(AEYY)L & ¥ oA ¥ A
a2¥EE f4F giE Yoz F, 7F
ol Bo) QARFAZ F3F3 SaPel qd A
ozt AzEc F, FUde %77 64
Feoly Ut 2¥77 89 FEOER
19703t ojHole MU #%9 L8IUNF
We A& Ae HEPAATE RKREEL]
Bue A£4%7] oAHoen AFAUE
AEAA719 o, 197080 ol FdlE o]YA
Z17F oF 1709 g A o BAde 49
Pd27|RE AHA HUL HEAde &5
7t B f%57] o]F 9 wE HolZ KA
HA"Y Aot

Suzuki (1975)o] W29 e 4&717 Fo
BHAHEA] BYoR o|FdE &0 &F7]
HA F 50% oY EFFolE —20~70%E
AGE BANAE ooz olmicu Y
th. olE @ wWe AZTAHN wEes JYER
o] W3y, f&o] Yol & R, 53 %
3 AF E78 AASE A7 9T JGE
o H3le 28 A% 433 & %L
o)HE Hog YA,

B8, AHEE FAFY d7HEe 29
A Fret FEWE FoAAM 197089 Fyt7l
29 f4% Favt A9 FAF Fa2R
o AgAez AA 1969d o)F F7tE 8
Aol ol A MAFd 2o} g
oA Ao g Agdc(ay 4).

oleigt &AAY S Wsalr 2+ AF AAZY
HEEg FE3NE Aoz AdEn 1973~
19761 a4 kell A 9 28171 50% H4Le &4t
29, A A WES= Aoz Z A
AZHel AFHQ W37l dojum YL E ¢
F An(2@ 9), 2 AF HAY} YFHA P
2 Uehd 1977~1980Q@ 7oA & X9z, R
Gl Azt FAF WHolyl AA FVIEE B
qF1 Yk (2™ 6, 7)

X F (1976)= SuvE oy
AP B4 E FAHOEZ Al B
7} o, MsFErd FHUSAYAE F
AEo] EAstE HoZ 2EF vl U} o)A



264 LIS

g 3 = Vol. 29 No. 4

Table 2. Mortality of the overwintered larvae from the different localities when incubated at 25°C

Su Weon Iri Gwang ju Jin Ju
No. of larvae tested 821 432 832 844
No. of the dead 173 186 225 536
Mortality 21.07¢* 43.06b 27.04c 63.51a

¢ The means followed by the same letter are not significantly different at p =

Range Test.

0.05 by Duncan’s Multiple

Table 3. Mortality of the overwintering larvae from 4 locations under conditions at 25°C and RH 90%

Su Weon Iri Gwang Ju Jin Ju Avgerage
0 -39 mg 27.5 59.6 31.2 68.7 46.8a°
40-49 ng 234 34.8 25.1 65.1 37.1ab
50-59 mg 18.9 40.5 29.0 61.2 37.4ab
60 < ng 125 354 209 56.6 31.4b
Overall 20.6 42.6 26.6 62.9

¢ The means followed by the same letter are not significantly different at P =

Range Test.

0.05 by Duncan's Mumtiple

Table 4. Post-diapause larval development periods of Chilo suppressalis in each locality incubated at 25C

Post-diapause larval development periods(days)*®

Su Weon Iri Gwang Ju Jin Ju
1st Incubation 173 £ 0.7 22.7 + 24 234 +£25
2nd Incubation 15.8 £ 1.1 20.7 £ 1.7 199+ 18
3rd incubation 18.1 + 1.8 230+ 14 248 + 1.4 21.1 + 2.6
4th Incubation 17.0 £ 1.1 210 £ 15 248 £ 1.9 18.7 £ 1.8
Overall 17.0 £+ 1.5¢* 22.0 + 1.8ab 23.2 + 2.5a 20.8 + 2.8b
¢ Mean £ S. D.

¢ The means followed by the same letter are not significantly different at p =

Range Test.
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Table 5. Post-diapause larval development periods of Ckilo suppressalis in each weight
classes incubated at 25°C

Post-diapause larval development periods(days)®

0-39 mg 40-49 m;g 50-59 mg 60 = mg
Su Weon 154 +£ 1.2 16.7 £ 0.3 179 £ 1.5 18.0 & 1.3
Iri 20.9 £+ 0.3 21.1 + 238 225 + 2.8 236 + 0.4
Gwang Ju 20.6 + 2.1 23.5 + 3.3 242 + 2.1 245 + 1.2
Jin Ju 188 £ 1.2 20.6 + 2.7 21.7 + 34 22.0 + 3.7
Overall 18.6 + 1.2b* 204 £ 3.3a 214 £ 3.2a 21.8 £ 3.2a
“Mean % S. D.

® The means followed by the same letter are not significantly different at P = 0.05 by Duncan’s Multiple
Range Test.

Table 6. Post-diapause larval development periods of 50-59 mg weight classes
of Chilo suppressalis at 25°C

Post-diapause larval development periods(days)®

Su Weon It Gwang Ju Jin Ju
1st Incubation 18.1 + 3.2a° 24,7 + 7.5a 253 + 4.7a
2nd Incubation 16.7 + 3.3a 21.2 £ 5.3b 18.7 + 4.1b
3rd incubation 20.0 £ 8.6a 245 + 6.3a 26.1 £ 9.1a 21.3 & 5.2b
4th Incubation 17.2 + 3.8a 20.6 £ 6.2b 247 + 6.0a 18.7 + 4.0b

“Mean £ S.D.
® The means followed by the same letter are not significantly different at P = 0.05 by Duncan’s Multiple

Range Test.
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