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KIGKE R BHEHE GRS
%85 #
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IKFERR B (Lissorhoptrus oryzophilus Kuschel) R 1990 3 HENHERFT BT » 8
FREE > #EHECEAKTEHEZ R REVHEEELTRAE » BT #RETH
B BMATAARIEREESBEERERER > YHATHNBREWHEE -  HEZREESER
BB —-tARARAATDE AT DHRZEEEEMEREIRAMN - (LSBT IR » 55 _HEE
RIBEARHENSERR  E_HEARARTATAE+—ALOEREBEINE » LNBFEMK
HE#EHEBELIHPEERETEL RZATEZ=ZALGBEEAREEE - —EKBHER _#HE
BE EEEFOUE -HAASBRE_HREN - SBHEEHN KA AKRBASEHENSER - B4
MBS rZOEEBE  BAEFHE23.5%  c KAKKRAZ I NAREBRESSAHE MY
BEEFRERE  AEBHRER  RERTEBHEERY EE2HEC - BHARBEREREEER
BISZENAE  NTNERRER 18- %2EL  EEHSELHEERTI0.25% - B AKEA
RRME > SEMEANERRE » /KB5S E M2 R B EE - HrpDUERAT 24/ B 1L
HEFERH 3% Carbofuran G. SOg ZHHiiEMERBSREHMN -

RREE @ ARRME - RERE) - BHiE

[

A

7RFA/KR M BL (Lissorhoptrus oryzophilus Kuschel) B ¥ % H (Coleoptera)$t & £ #8 %} (Cur-
culionidea) X M & T} (Curculionidae) * MERKIINE » KBE » WA EHREATWBEILZ /INE
2o FEMER  1959FFRAMMKBERER  REEABREEREEEAM . KA TR ERY S
ERERN > RAREXKEER  BEARFRFERKIADTEEASHEANREE  BELSHE
H $at@kERSERE MARKCERETZE  2BEED » RPVEE - BERERERLEET2S
BARERBKY  ABR 1976 EFRALTERMFED ) REWEREK » £+EZNERELEAHE - 0
FEALYGE R R B Y o ARS7E B ARITEBR S — R E A9 E — B H A9 o 75 22 B 55 IS 58
HELESMHBHESF > FEI0M K B AR R B 4 RS o AR AR A SR B INE | A

ARSI 19884 7 AR AFHEY MALAE1990F 3 ARSEGRFES S ABESEABEW
BRI O RS BT U R TR A AR AE R MAD B EERHTORERAFE - AHEH
MERN R ERSERBT BRI -



(34) PRE B T RIBIH R RS 158

RN

—RESHRE ]

RARBEBVHEERRYREAGERENHESZLEBY > S 10RKEOHMATARNELE - &

HMAEECH AT EMEUE  EHAT 1008 LEA S EATEBERBFERE -
RN ERRERE

EEBRFTERS - FRFTUAR KB EETRKEKRADRBEREFE - £ 1999F38F 199
FNAEL SFEAE K TSHRBHLBRGEHBSoMBER LRI » S MEUE 30 8K »
SEIRW 1 (10 X 10cm) » LA 32Mesh BF M8 YEAR B0 14 5 Bsh 83 R 4 B -

EFWE MO8 -  FERRBHASHEE=1 > R191F11AF192F 20K - R—1
IFAE IR R (P7F ) ERE R (50 X 50em) » LIEHRIRRBF 5 BIRINVTHEE » R 0205 ~ 3-
LG~ S-6 DT RONGFUT LI Lo sATHEEARE EMEEEE > LUNBIRINE 50-60°C
BRSaRE o EREELNEREAEE - YR EPUEEEFAEE (50 X 50 X 2cm) » FAEH
XBER A -~ BRZRETFRRBIEE -

ZEFIHEYAERRETFMG

ERBEHA KA HEZEY - BFRMHRKERRET IEYRS ENRE  DHEFRTEARS
ZEIHEY -

EFE1BKEEBHAED > N 1992F 38 16 HBEN A (D25 X L30cm) » F— 2 E stk
e KFAERK IR BBSBLI0 123~ 4~ SR eERBBENIRWMFIED (D13 X LsOcm)
ZKME » YL 200mesh HIAOWEER » F—RENER - —F B RIERSBEHE - EHHE - R
HRAEKRE THRENBLEER -

9 B YA B B
AEHBN ARG RFBEARBAIKEH > HREA/NS 0. 3AE o« #EKBEER 6758 o EZERFH
SEEAK EEMBEESFIA 12HEE » AHAKHEEEKBBHEKZ 15K BI3H 200X
OFEHEEERE SRR > RPREEIERT 24/ BN BEBDIMBERESGEN » B8
BAAERERY > FREHENIE  RERBEVEK (EREARL ) » FEBREAR - A%
BIAEQ % T EINFEEKM (3% Carbosulfan G.)(70g/box) ; (2) 3% IR KK H (3% Carbofuran
G.) (50g/box) + (3) 5%/0 3% #2 kI B (5% Propaphos G.) (80g/box) ; @) 1.5% 4k 5 %& %7 B (1.5%
Ethofenprox G.) (100g/box) ; (6) 5% _HitAKiM (5% Disulfoton G.) (50g/box) . (6) 5% MgHTIAK
P (5% Chlorpyrifos G.)(50g/box) : (7) 8%FEXINK M (8% Terbufos + Mephosfolan G.)(30g/box)
R (8) 5% RELTTRIM (5% Benfuracarb G.)(30g/box) - H—REFA B (30 X 60 X 4cm)8F » )
A 3% — A HiE HE $F R HH o

OARHEMEHRAR © AHKEEREEAEEE O 3% IMEKRKM (3% Carbofuran G.) (60kg/ha) ; (2) 8%
FEEIMKIM (8% Terbufos + Mephosolan G.)(20kg/ha) ; (3) 4% 3ESfHKIMI (4% Cartap G.) (30kg/ha)
s @) 5% Mg ET A BI M (5% Chlorpyrifos G.)(35kg/ha) : () 5% Wi tA KMl (5% Disulfoton G.)
(35kg/ha) + (6) 5% NNFEFAKIBE (5% Propaphos G.)(30kg/ha) ; (7) 5% FILFKHE (5% Benfuracarb G.
) (15kg/ha) ; (8) 3% T FEHNMRELKIM (3% Carbosulfan G.) (60kg/ha) % (9) CK o HH LR TE /| I i it
30m o NEMZEE1T REBTLSEERE > EEHMK -
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OREHERAE
RIEHERT R FEREH% 3 ~ 10 ~ 20 R 30RUBH A AR/NEAE0M  AEBRTRAN - B
B MR%—EA > B/ EEMEUE 108 EX 1003E 1020 ERB L2 KK » 7R NEEEN -
AFRRTYHBRIEE  HEKE R R -

S (AEREERREX RRERAER)
AT X 4

MBRERE= X 100%
KSREEERBMERLAE

0 EARE

P RRERERESS

P REEEE 6~ 20%

P RREEE 21~ 40%

BEEEEA%E

- W DN e

& x

—H&E5M
IRFERRBER 1990F A ERENERFTERAAS KEHEABESE - 1990F RS
HREREEMI0AE o MEFE ZHIFEARETE®ERE - SETM S, 8030 » HMERHERE -
FTRR R E R 24 MM (H—) o 199 FE— RS REARS T HMIREE 15, 106 08 »
TR BT = % 26 [E 405K » 1991 F “HIMERF AR F £ HPUET 344080 > (DR ETHKE 7.0052
R ATREARBZEAEERERY « 192F—-HERETESETEM 11,663 08 » M5 32888K -

Infested
Year Crop Tawnships area(ha)

1990 1 3 30
1990 2 24 5,803
m 1991 1 26 15,104
1991 2 34 7,005
1992 1 11,663

B— 19905 £ 4 MR MK R B EL 5 & 1

Fig 1. Spread distribution of rice water weevil in Taiwan since 1990,
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RALBEFERBEY » BRASBRBEOMAERLSE (ZHHE) BENLAE EREEEN—-BE
BE_HFRE -

BT SR S HaEt RN EILH » HEERKBRED  FTHAUZRRERERE - fi—&8
T2 B b Sit e T V) 4K 8 5 44 0 T LR o

TEOR 4 NIREHRE

A EEABRE —E i E —PEFEREEMNMBN=APa - t AEMIKE » =
WMEERASEEE - ARV KERIBR+—Ada - MAREHMAZERR - FRERMBE A -
EPRE—#EAKAMAHEE KT EBANANMEETEREIBEE LIE » FREMDBERAL
H EEBESRPIZEIEE - BXANRYMAk  KOMER » F—EHRKYRN=ATHHR
BEBBELATE - HHBENRNATH  ERRGELTIETE (BZ) -

BEEEEREAET  RAENSIGEEREEBANARKBAER » K -M@EA% » AIEKRSE
YA - BRGREBEEAERLIE,E  BRGVPSBEEELE  EHAKARTAS
ABEGEE - AHFRBEYNAYYBERNBERAHEBLBATINEE - BREBEANK - BFREMKT
(B=)

g ERAEE-#E - ZBEARRBZHRBETRAE A ERITTRERA - HRHRIE
AREE=E HFR_MEAH  c  _HERBBHERN—PBE - YREHEE - PERNBE _BELH
- EE _HMEXBEBSVIEERAREYREFIERRIEA T -

HAESAEARBLBA  EREEELEHRAMK ~ BAKEEF80% - EHE - HBE
BRHETIRESAS  (BEARBEBRUBRTESLH (R—) - BANSBABRASESNEERTR
FFo~2 D2 THBMH - ERLSADTTHRAEBLANSE (FX2) -

F— KBARBRJBYULBRAL
Table 1. Investigation on the hibernation sites of rice water weevil, Dec.
1991 to Feb. 1992.

Places No.of adults/ (50X 50cm)

investigated No. site % of sites
investigated with RWW Range Average

Windbreak bam- 20 85.0 0-789 201.0
boo grove
Forest grove 16 81.3 0-221 73.2
Levees of paddy 13 53.9 0-256 53.2
fields
Forage grasses 13 30.1 0- 40 5.3
Levees of irri 13 30.8 0-357 41,2

gation channel
Stubbles 13 0.0 0 0.0
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. . 2nd rice crop
1st rice corp :'i‘ Shinwu L
150 "
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o i Adults/50 hiils
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[ ':' ‘|‘ ! o ~—0 Pupae/10 hills
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B 1991F kKR BIEIERE

Fig 2. Seasonal population fluctuation of the rice water weevil in the first and second
rice crops in 1991.
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Table 2. Investigation on the hibbernation position of rice water weevil. Dec.
1991 to Jan. 1992. (windbreak bamboo grove)

No.of adults/ (50X 50cm)

Deepness No. site ° % of sites
(cm) investigated with RWW Range Average
Under rotten 12 75 0-110 41.1
leaves
0-2 12 75 0-135 61.1
3-4 12 25 0- 10 1.8
5-6 12 0 0 0.0
>6 12 0 0 0.0

EBLABHZAMTEERELEE - FEER T - AERRBTYE RE 284 A8 L0 R E &
XRHBE o (RZ)

£= RAHBABFZKEKRBATEZIEE
Table 3. Influence of wind on the number of rice water weevil in a hibernation
site. Dec. 1991.

No.of adults/ (50X 50cm)

Hibernation No. sites % of site

site in investigated with RWW Range Average
Shelter from 20 85.0 0-498 165.3
the wind

Face to wind 20 55.0 0-274 29.8

FEMBILHMATERRYEARIERRB  HEBXABFATHAREREXE TRLREHE
HREES  RATHEEEF HERES I MBE (Beauveria bassiana (Balsomo)) o ¥t 7K 5 8 5%
ZRRERN 14.8532.7%FH23.5% (RE) » MHEBEBRXBBTEFEEEREE—SIMUFE -
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£ ABRERAELSKEARBAZIAE
Table 4. Investigation on the infection of white muscardine fungus (Beauveria
bassiana (Balsamo)) on overwintering water weevil Dec. 1991.

Alive adults .
Site no. No. of adults - Dead adults % infection

investigated examined Without With fungi with fungi
fungus
1 93 76 19 3 18.3
2 64 53 2 17.2
3 54 41 4 24.1
4 94 71 19 4 24.5
5 50 37 11 2 26.0
6 54 46 7 1 14.8
7 35 26 1 25.7
8 53 12 0 20.0
9 133 90 33 10 32.3
10 168 113 40 15 32.7
Mean 66.0 46.5 15.3 4.2 23.5

Investigation sities were randomly selected from bamboo or forest groves.

ZEFEMAETRBEENAE
ABZRA PRYSHAN  cAHACHFEA R SEEYHEETRRATIEY  HHBFE
YA sE 2578 - KB FEHEYMBNRAR > —LRBDEM -
EEEISAESRT EEYE 3R 298 (RE) - ERELLURRIFAFR
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Table 5. Plants species been identified to be fed by adult rice water

weevil in Taiwan.

Family Scientific Name Common Name
Cyperus difformis L. Smallflower
umbrella plant
Cyperaceae Cyperus inia L. Rice flatsedge
Cyperus rotundus L. Purple nutsedge
Cyperus serotinus Rottb Yellow nutsedge
Scirpus juncoides Roxb. Bulrush
Commelinaceae Commelina communis L. Dayflower
Gramineae Alopecurus aegualis Sobal. Short-arm
var. amurensis (Komar.) Ohwi foxtail

Cynodon dactylon Pers.
Echinochloa crus-galli Beauv.
var. formosensis Ohwi
Echinochlao crus-galli Beauv.
var. oryzicola Ohwi
Eeeusine indica (L.) Gaertn.
Lsersia hexandra Sw.
Paspalum distichum L.
paspalum thunbergii Kunth

Saccharum officinarum L.

Zea mays L.

Oryza sativa L.

Zizania latifolia Turcz.

Miscanthus floridulus
(labill.) Warb.

Bambusa multiplex (Lour.)
Raeuschel

Miscanthus sinensis Anderss

Digitaria clcumbens Stent.

Panicum repens L.

Kyllinga brevvifolia Rottb

Imperata cylindrica (L.)
Beaur

Eragrostis japons (Thunb.)
Trin

Rhynchelytrum repens (Willd.)
C. E. Hubbard

Setaria yiridis (L.) Beauv
Hubbard

Poa anua L.

Bermuda grass
Taiwan
barnyard grass
Barnyard grass

Goose grass
Bareet grass
Knot-grass
Japanese
paspalum
Sugar-cane
Maize

Rice

Water bamboo
Japanese
silvergrass
Hedge bamboo

Silvergrass
Pangola grass
Tarpels grass
Green kyllinga
Cogongrass

Feather
lovegras
Natalgrass

Green foxtail

Annual blue
grass
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£ BEFAEEKRBANANIMKEERRERZIEH
Table 6. Effect of adult density on the growth of rice plants and grain
yield-tested with potted culture, lst crop 1991.

No. adult Plant Tiller Head Grain Yield

released/ hight number number yield/ loss

hill (cm) hill(g) (%)
0 96.3" 16.0° 16.0° 24,3 0.0
1 88.8" 14.5° 14.5° 19.8° 18.5
2 79.1° 9.5° 9.3 10.6° 56.4
3 76.0° 9.3 8.8 7.2° 70.4
4 71.9% 6.8 6.0 6.4 73.7
5 63.9° 5,3% 4,0° 3.6° 85.2
6 29.2¢ 4,38 0.8 0.8 96.7

Each pot (50cm in diam.) was planted with hill consisting of 5 seedlings.
The adults were caged on the plant 1 week after planting. There were 4

replication for each treatment.

M B5E 7 &
OB EAEEREREE

KRR BB (LB AEEZEKEATHEARESS) o RIRLIERE - BHERERFA
BAEBY UEEHEREESRESE o # 199045 8RR M HE  RBRERBETRAEM#
RWPIE LR BERBRLER (Rt » HPDI3% Carbofuran G.& 3% Carbosulfan G.
HAKEARBBIHERER o MLl 3% Carbofuran G.ZH H3ILIEEEHMRE 50g ~ 100g X
150g 7 A 50 B S 40080 E » RS REEUR AN BRI 2 M SR R ARE MLl 1008 ~ 1508 MR
BB ETRMENESR  BEAH—E%NETIKE » Dsog REAGH ERBRFL - HEH
RS B LU 3 3% Carbofuran G.7FFSHESE 50 BABR A SR o
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Table 7. Evaluation of chemicals used as seedling box treatment for control of
rice water weevil in paddy field. lst crop. 1991,

No.of adults/30 hills Leaf injuried No.of larvae

Treatment Dosage index 30 DAT /10 hills at
g./box 10 DAT. 20 DAT 30 DAT
3% Carbosulfan G. 70 2.3%® 1.3 5.0 0.5%®
3% Carbofuran G. 80 2.0 1.3 6.9 0.0°
5% Propophos G. 80 3.0%¢ 2.3% 15.2%® 1.3%
1.5% Ethofenprox G. 100 4, 0% 3.5° 26.0% 2.0°
5% Disulfoton G. 50 4. 8% 3.5° 33.6° 3.0°
5% Chlorphrifos G. 50 5.5° 3.8 47,5¢ 3.3
8% Terbufos 30 4, 5% 3.5° 20.0° 3.8
Mephosfolan G. J
5% Benfuracab G. 30 2, 5% 2.5% 14,0% 2.0°
Untreated — 20.0° 15.0° 59.2° 18,5°

Rice variety : Tainon 67, Date of transplanting : March 12, 1991.

There were 4 replications with 30 m? each plot, the plots were arranged with a
randomized complete block design. Tested chemicals were applied on the surface
of seedling bos 24hrs before transplanting of rice,

DAT : Days after treatment.

O H S5 - :
IRFBEEVIEARHKEEAKMBAKEARBS BECEREERHFARE . 5 T
RETFME SN » FETHFSARAEBEKTHERR  ERETHERASN YA RNE
BHEBER Y > HF L 3% Carbofuran G. & 3% Carbosulfan G. ¥ ABIHABERIE (BN ) o
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Table 8. Evaluation of chemicals for control of rice water weevil as they were
broadcasted into paddy water in the early developing stage of rice. lst

rice crop. 1991.

“3)

No. adults/30 hills Leaf injuried No. larvae/

Treatment Dosage index 30 DAT 10 hills
kg/ha 10 DAT 20 DAT 30 DAT

5% Benfurcab G. 15 1.3%* 0.5" 2.1% 7.3°
5% Propaphos G. 30 1.5% 1.5° 2.5% 9.3°
5% Disulfoton G. 35 2,5% 0.8 3.8° 3.5°
5% Chlorpyrifos G. , 35 3.5° 0.5 3.1 6.3°
4% Cartap G. 30 2.0 1.0° 2.9% 6.3°
8% Terbufos 20 0.8® 1.5 3.6% 8.0°
Mephosolan G.

3% Carbofuran G. 60 0.0 0.5" 0.6" 3.0
3% Carbosulfan G. 60 0.0 0.5" 0.8 3.5*
Untreated — 10.3¢ 4,5° 14.4° 33.8°

Rice variety : Hsin-Chu 64, Date of
There were 4 replications with 30nt
a randomized complete block design.
DAT : Days after treatment.

transplanting : March 10.

each plot, the plots were arranged with

KEKRABEAERETHEBERRUTY R RRE FIEBEC R Ml EPERAIEILR
RAEILE® » EHMRNERZEREH - MEERSHHER  ABREERD - ARRUBRRE
ENMEBE  SEBEAS AEVEEAHARETIENIEERRT - X —ERRTRREES
AEREEERFHRIA - LB OREFIBELEZRS - ARBELAR—ERERAT » fHElKAEE
AR RERBES » FARMARZIRE -

EREKFBBB[EEKBEET T FRERN » PRSI % TBEA H S ERBEGLZ A
B TR S BERAK - BIE - MR EEE BEEFRLY REERKRERKEREFARE - B2
BMBEE_PEFEEERS  HBEHARPRHRSLHEARBERR—Y R4 _HEHBHER
DR—-HERER - E_HARICRBRFROEFHL  BNEEERTRES LA - B K
BEEZNEERS  ARESKXMNIIRERBEREMUEMENERFROGEE =AM - #F -

HMEKBEFNHRERYERRYREFERRSE T - TS _HERBHIEZAKEEK -

KA RBBEELEREEDME AR BREREEERATT » AIRKEARERBIE



(44) DB M RIBIH R SR 18]

B RBEKE TREBEBREINRE - BHEKERW BT BREBWOKSIFRAFA » BRItz
SRBAEMET IR ODERT ARMKBREFUYHBHERRE SRS KBYHPEZIVRRE
PAYAE R PR kRS C AEOR R ORME (L 4D 88 - FTLIE B e FE DR 3 RSB I 55 B B PRI o

Y}

#H ;

ARAARTHRERZRGERIEE) (S1ME -3.6/8 -66(1-1)) KT ERERBHELNZXSERY
(80-H - M& -11) » HEREF » REMASHEVREERFAMAPNET LS - RETRKXIEY » AA5
BRREBELZEMERBR M ERE LB R CERE » EIRB -

%2 Xk

1. Anonym. 1979. An integrated report on the investigation and research on the rice water
weevil. Agric., Forest. and Fish. Research council secretariat, Japan. 53 pp.

2.Bowling, C. C. 1976. Rice water weevil control with granular insecticides. J. Econ. En-
tomol. 69(5):680-682.

3.Bowling, C. C. 1970. Lateral movement. uptake, and retention of Carbofuran applied to
flooded rice plants. J. Econ. Entomol. 63:239-242.

4.Bowling, C. C. 1967. Tests with insecticides as seed treatments to control rice water
weevil. J. Econ. Entomol. 60:18-19.

5.Bowling, C. C. 1969. Tests with carbofuran to control insect on rice. Innt. Rice Comm.
Newsletter 15(3):28-32.

6. Bowling, C. C. 1964. Insect pest of rice in the United States. P.551-570 in Major Insect
pests of rice plant, Johns Hopkinsg press, 1967.

7.Bowling, C. C. 1959. A comparison of three methods of insecticide application for con-
trol of the rice water weevil. J. Econ. Entomol. 52(4):767.

8.Giffort. J. R., B, F. Oliver and G. B. Trahan. 1975. Rice water weevil with pirimiphos-
ethyl seed treatment. J. Econ. Entomol. 68:79-81.

9.Hayashi, Y. 1989. Ecological studies of rice water weevil during winter and spring sea-
son and its control measures in warm region. Kongetsu no NOgeo 1:40-45,

I0.Hirao, J. 1988. Invasion of the rice water weevil into Korea in 1988. Plant Protec.
42:583-584.

ll.Lee, C. T., and T. H. Chang, 1989. Observation on the larva of Lissorhoptrus oryzophilus
Kuschel of Korea (Coleoptera : Carculionidae). Korean J. Entomal 16(1):15-18.

12Kinjo, T., T. Shimada and S. Yamauchi. 1986. Occurrence of the rice water weevil, Lis-

sorhopturs oryzophilus Kuschel, in Okinawa prefecture. Proc. Assoc. Plant Protec, Kyushu



IRAK R BERTREERE) K B 1A - (45)

32:104-109.

B Matsui, M. 1987. Expansion of distribution area of the rice water weevil and the methods
of controlling the insect pest in Japan. JARQ 20:166-173.

l{.shih. H. P. 1991. The newly found rice water weevil (Lissorhoptrus oryzophilus Kuschel)
on rice plant in Taiwan. Bull. Taoyuan Agric. Improv. Stn. 7:61-67.A

I5.Tsuzuki, H. and Y. Isogawa. 1976. The occurrence of a new insect pest, the rice water
weevil in Aichi pretecture. Plant Protec. 30:341,

I6.Yamashita, I., T. Horiuchi and M. Kawamura. 1985. occurrence time of thé rice water wee-
vil adult, Lissorhoptrus oryzophilus Kuschel, in overwintered, first and second senera-

tions in Nangoku city, Kochi prefecture. Proc. Assoc. Plant Protec. shikoku. 20:77-83.



(48) Pl M BB R MR 115

Population Fluctuation and Control

of Rice Water Weevil

Hsi-Pin Shih

Summary

The rice water weevil (RWW) Lissorhoptrus oryzophilus Kuschel, was found firstly at the farm of
Taoyuan DATS, Hsin-Wu, Taoyuan Hsien in northern part of Taiwan in March 1990. SInce then the
pest has spreaded quickly and distributed to cover 34 townships in the prefectures of Taoyuan, Hsinchu
and Miaoli during past two years. More than 15,000 ha. of paddy fields per crop season has been
recorded to be infested by the pest. RWW has two generations per year. The occurrence of each insect
stage in the first and second generation were well synchronized with development of the first and sec-
ond crop rice. The infestation of RWW in the first crop season was severer than that in the second
rice crop, while the pest spreaded its distribution in the second crop seaseon wider than that in the
first crop season. High temperatures, drainage of paddy field in the early stage of rice and infection of
Beauveria bassiana to the hibernated adults were the important limiting factors to inhibit population of
the pest. Assessing the damage caused by RWW indicated that the yield loss exceeded 15% when more
than one adult per hill was released. In order to control RWW, many insecticides were used for
seedling-box treatment. Broadcast of grarules or liquid foliar application has been screened to evaluate
their effectiveness. Use of 3% carbofuran G. at rate of 50 grams per box at 24 hours before transplant-
ing showed the most economic and effectiveness.



