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ABSTRACT These experiments were performed to investigate the effects of sublethal
doses of fungicides (validamycin A 3 Sp and neoasozin 6.5 Lg) and insecticides
(diazinon 34Ec and decamethrin 1Ec) on the possible ways to the resurgence of brown
planthoppers (BPH) (Nilaparvata lugens Stil). The possible factors tested in this
experiment were fecundity of BPH, longevity, egg-hatchability, amount of honeydew
excreted, population build-up following the pesticide treatments in the next generation,

and hopperburn rate of potted rice plants.

Among the insecticides tested, the

applications of diazinon and decamethrin in rice fields may induce the BPH resurgence
and accelerate the hopperburn of rice plants through stimulating the fecundity,
increasing the adult longevity, promoting the feeding activity and causing the positve

population build-up of the BPH
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1940484 o] 3, HHARBHA 7L &Rl
BEMe. g o&=y 11?—1 & Zu-A oA B
T e ASE AE AL AdolAual, uHkEld

3R, &, Resistance, Resurgence, Residue %9
FAgol £EeA HALL o)n] B deiH A
Aol

oAl Al FE dAo] HeRde FEEh
BEEY BE REEES FERY A 2
A 2A=5E 29 resurgence HAHeld], o]
R % AAAd BRYET BEEE A
ol Al A3 zEoof & T3 FAz 3}
Aok BmAle] % % resurgenced A&
47 7] Ripper(1956)c 9 3te] ZPHeoz v
vk gledl, zo ul2d FEEER, A
&R KAl REBH) o 3he] 508k | FEo
resurgence® A& el itz dhgch. =3,
Metcalf(1980)+= #3go] EMEol & A9 =
BHEM A Sl 59 resurgenced A& ¥
oh stk

H 279 resurgence® A& obA obe oz A
oAl #kE=lo] gkEdl, IRRI(International
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Rice Research Institute)e| & =tzd,
resurgence FERIR M 2 gERl BEF
2 decamethrin, methyl-parathion ¥ diazinon
9 FEmEHFT g ci(Alam  and Rezaul
Karium, 1976 ; Heinrichs, 1978 ; Heinrichs et
, 1977). =& 6d7ke] IRRI B ER #2,
?E?ﬁmﬂ AEE £ 94%° hopperburng .o
RozA EEBES 18%5rt 453 E%th
3193 oF (Heinrichs, 1979).

KEEREHE o2 R s 29
B igsloloF 3z W7o 7L,
233 %9 %wd fEg 2A& AH F
gl (Dyck et al., 1979), 53] #24+& EREE
R&Uo] r-stratigicilo]o] Al Kol & HER
HRES G, BgEmEiels, &miiel 34
Sl oot PEHESL BRE 5720k 24 ofF ¥
L EHES Boly] o Eo (Kiritani, 1979 ; So-
gawa, 1982), 479 resurgence: KEREL
o flelA & #AAIF Ha 9l

Uubd o # resurgenced] Yqlo = BB
HAnel 9% K@ WA (Croft and Brown,
1975 ; Huffuker and Kennett, 1953 ; Huffuker
and McMurtry, 1969 ; Ripper, 1956 ; Shepard
et al, 1977), EH == FXEHS) LBAELE
¥y Bl 2% AFS B K(Adkinsson
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A
E
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«t al., 1962 ; Afifi and Knutson, 1956 ; Ball
:and Su, 1979 ; Dittrich et al., 1974 ; Eveleens
et al., 1973 ; Fleschner 1952 ; Hart and Ingle,
1971 ; Saini and Cutkomp, 1966), HEEEY &%
ZF(Lienk and Chapman, 1951 ; Ripper, 1956)
< F T 4.

a8+, #ET resurgenced] FHBERA =
Kie] Zarce BEI FEHY] BHRIEE
o o9 EIHS EEM M - Bk 2
o o & LES AAdcdx shglc}h. (Chelliah
.and Heinrichs, 1980 ; Cheiah et al., 1980
Heinrichs and Aquino et al., 1982 ; Heinrichs
.and Ressig et al., 1982 ; Ressig et al., 1982. 6)
‘Chelliah5-(1982)¢] w24, Bk 50—60H A
E2 A EE#EAscste A4S, #E+Y resur-
genceFFHR7T bz P ed, Z ol e
ATSEY BHE 555 Kl REH
A mESE HEl e mdte o] EEEIE
Koz HA Fad F ] AHEYL Aol
= #7359,

FTulell A e, &3 #(1980)7F diazinonst
BPMCY] ofxAlge] B AZ9 93 4
de Zo AR B2 o gom, 4(1984)
= KERREE 48S A2d F KR %
EES 3338 A3, diazincng] resurgence
FEHEES EET o U

o] A3} 7 w79 resurgenced 4-& F2
FZE BiFe g4 s e WA
EHAE W, 22 A AR = REH o
g AT A A ek sk

oo, & REgelAL, W=7 PHEREEHIQ T~
BH ol AHEEE KBEER BBRAE oA 24
SEHAEE A FALEY PBRE RERAQ
validamycin A 3 neoasozin, &z el
-diazinon#} decamethrin® ZEFIEE o] ¥ = 19
) R EEEEE BAEE vXs g
S+ &Aool F RS resurgenceF BRI
& WA skl ot

L7 S P

1. #HEHE
& REpol ERA=E WA (Nilaparvata lugens
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Stal)¥ A SRR BRAR Wil REREE A
RAREABT L BRREEI A

R B2 ERAKAAE HE T X
AR ‘F e AR pot Ak A
E 9A ReHERE BBESKRE ALt

#3458 = Diazinon 34 EC (0O,0-diethyl O-i-
soprophyl-6-methyl pyrimidin-4-yl-phosphorot-
hioate)¢} Decamethrin 1 EC(a-cyano-3-phenox
ylbenzyl cis 2,2 dimethyl (2,2 dibremovinyl)
cyclopropane carboxylate)o] 9=, HABERIE
Validamycin A 3L (1,5, 6-trideoxy-3-o-5-D-
gluco-pyranosyl-5-(hydroxymethyl)-1-([4,5, 6
-trihydroxy-3-(hydroxymethyl) amino]-D-ch-
iro-inositol)¢} Neoasozin 6, 5L (ferric ammo-
nium salt of methylarsonic acid)e] ¢ =},

2. BH RE HiE

Zr oFA S HERES HEEOE HHEREF B
Bots A7) K¥ES HRBER A4 sk

ZRRBANA S, BRIERS BB HARE
k7] S8 13 mE4tEe]  0.787+0.0043mlgl
sprayerd 2.8 13 z-& Ao KEAA A
] A& el ofwl, ringgto® FaAlEE
#EE2 1.32630. 328mgo] &l ot

HEMAAEE BEE, 94 b 24K 39
WA gl 504-& CO, gasE 2235 w3 A
A3 @Y FAel z2A A oL, E4A
A GEF @Y ringez 5o Fioh ©Y
cape 4& F sprayerg RAAA ZEEA
BRE mastdt. BEE AR HEER
of %igd witA WS 9d Ao el
w23k S EERS23%E 60H W 14ko] o]AH acryl
pote]] EfEsle FEHRE ZASAT. LA
48417k Fo =AMl o, ofwlo ATFEME
+ BRARY gtRmoz ALE3H . =38, &
7te] Aol A e 2 de EREL 17X14X
17cm&) acryl cage, -2 acryl pote] &4, &
Beikepol ZE-E HEEBEL AAASNE & AHE
St ot

Pot3 ol A&, 3} 2447 39 g2+ A
S REH BEEE 2544, BREH REEE
4044 R o2 dAE FEmBAESIA T
MRS HEEIEE(140//10a 5 6. 48ml/hill) & %
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Figure 1. Spraying apparatus

#o = 3to] 1 potE o 7mle EESGC A
2] 3 o RS 4847 FiA zAbEE
o o9 AFEBES KR EREEE
ZALA g ol ALE-3FH T

3. AE H&k

D ES 2 el 33 &g

REEAEEE WP RERE 148 33
T~8HEAE 2AY £ HAEBRE(GX12cm)o #fE
ATt 3B ARz A UE S KBl
SATHA ENEE zAstged, REgd

2L %A+ A8 e AA

A AYE 2088 ez 4, 10
N RS ENH HEMCR, UrA 104
o A BLERK @A s dHd. B
e duAstaA zAHz, B E
ORgel o3 BB BB HER gAsqQ
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2) BB Byl 23 HAB :

R #Ead DY ENS AEARANA, 3
BEE A izt E Agel] 39 4AR &
AFHA 28

3) HEHHEE R

HHIFEE 4847 3o, ¢AALFY £FEE
E BYENY 24725 9ol FFE Add o
2, Pathak%(1982)9] JFikel ==} SR
parafilm (Whatman®) sachete] 3u}g]® 7}Fo]
#2385k SOR Tl BEAAT. 4 EEY¥ 3K
oz IPom 2447 Fo KHER HEE
microsyringe (Model MS-N50, #X&nt FiE
BIERD 2 BMcste 2 ARS WEst R

O KR BE DS R

Acryl potell 48] ZkithA fbE R FRERR
ol A=, hlEAEEY 897 KBRS Chelliah.
Heinrichs(1980)¢] ®EExsp #o wilez, %
5235k 60 ol 244 EfEdte] 7dT ¢ EIW
AR F AAR ok, 158 3o 239 FF5
£ 24k

Pota ol Al &, EMBAERE 3 484 7 o,
I3 AFHEEEE RS potE 344 E
e TS 159 3ol mEHREE BEIA
~ 5) HopperburnZBi ol 43 B

KA [EEBR] Jadd ©E KBEES bopp-
erburnBEHEEE B8& F 304, 409, 50¥
of hopperburnfZfEe] wet 5%k 2 Vol #-
A& o

5 R

1. #Eop A Ebo n|Xe= g

EEEEY Wa T+ WRE ARES P &
fE3lo] AR ENEE # 1d vebd b 2
tt. » ’
159 F¢te] & EIREE validamycin A¢k
neoasozinA 2] o] A & MEES 72 Koo
v}, diazinonA g ¢ A & 5, 10, 20, 40, ppmel 4 2
7 23,18,13,7%9 F71&¢ 2AFiEd, A
TEE Z24E ENY FEL 2o #HE
o giet.

29 2~58 HE T ERY SfiE Y7k
Aoz ZAT z7o]rh
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Table 1. Effects of sublethal doses of insecticides
on the fecundity of BPH.

Conc. Av. no. eggs [ate o
Treatment o) per female giereie! (o)

Validamycin A 50 200. Obc 99.9
100 192.1c 96.1
Neoasozin 50 - 205. 4bc 102.5
100 202. 9bc 101.3
Diazinon 5 246. 8a 123.2
10 235. 6ab 117.6
20 226. 9abc 113.3
40 213. 4abc 106.5
Decamethrin 10 225. 5abe 112.6
20 220. 0abc 109.8
40 220. labe 109.9

Control —_ 200. 3bc 100.0

Means followed by a common letter are not sign-
ificantly different at 5% level by Duncan’s multiple
range test.

validamycin AX 2o, W=72) ER &
BEEY HEds « e EPEs H3lov &
719 %719 ESe] ol M EIHE ¥ £
(23 2). Neoasozinz] g o4 = validamycin
AR Ao v &d FAoz EINRS Bl
fo] Shutabel, &9 719 ENEC] B2
o B EIECT Aol ENEKs et
vl&etA vebge (2@ 3). zdH, diazinon
Ao AE, ENREPE AYdtzes ENG
BBl ERERC L& EHE 250
o, 4479 AR5E FALTY 70 4
o] MEIEE EEEC ¥ldtq FrE ok
=g REEE FolATE: AnA 409 A4
S 2T o8 4G FaE S

Vet (2@ 4). Decamethrind 28] 7

B, 274 ERES FEE TR,

FEA} RolA5EF 4RA4A L AT W4
& Bgw, HMENNE REBID dx B9
o, EMRENY EPHE A FETRAA ¥
A7 5Fd $hFoEA F4BFE AR
o ¥4 deRs(ad 5.

AP D 4Fol EIWE IS WA
20 244 vhsk ek,

A7 Aol wE FpbAo] glolA, M
M, Wi D EEel MEmRel 95E Fob
2 5 g9ed FERLER TR A 2
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———= .50 ppm
60
—ame—- 100 ppm

- CONLrOL

o 3 6 9 12 15 18 day

Figure 2. The average number of eggs per female
treated with validamycin A.

——— 30 ppm
—-=== J00 ppm

———  control

] 3 & 4 12 15 18 aay

Figure 3. The average number of eggs per female
treated with neoasozin.

70

== .5 tpm
—— 10 ppm
—emem 20 ppm

eem 40 ppm

20

Figure 4. The average number of eggs per female
treated with diazinon .
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Table 2. Hatchability of BPH eggs following the treatments.

Hatchability (%)

Treatment Conc.
(Pem) 46 DAE* 7~0 DAE 10~12 DAE 13~15 DAE 16~18 DAE  Total
Validamycin A 50 62.8 a 55.2 a 61.0 a 55.2 a - 58.6 a
100 63.8 a 61.5 a 64.8 a 50.4 a — 6l.4 a
Neoasozin 50 51.2 a 64.3 a 63.9 a 39.1 a — 54.6 a
100 83.2 a 61.4 a 75.8 a 39.8 a — 65.1 a
Diazinon 5 67.7 a 54.5 a 58.0 a 50.9 a — 57.8 a
10 59.9 a 51.0 a 45.6 a 59.5 a — 54.0 a
20 56.1 a 65.3.a 54.1 a 54.8 a — 57.6 a
40 60.9 a 54.8 a 58.4 a 45.9 a — 55.0 a
Decamethrin 10 69.7 a 54.3 a 55.5 a 65.9 a — 61.4 a
20 79.7 a 64.0 a 62.1 a 67.7 a -— 68.6 a
40 63.7 a 53.8 a 54.2 a 70.0 a — 60.4 a
‘Control — 75.5 a 45.1 a 56.8 a 52.9 a - 57.6 a

*DAE; Days after emergence

Means in a column followed by a common letter are not significantly
different at 5% level by Duncan's multiple range test.

‘70
— 10 ppm
———= 20 ppm
= 40 ppm

—CONTTOL

w
-4

Ko, eggs / female
g

w
-3

20

o 3 & 9 iz 15 18 day

Figure 5. The average number of eggs per female
treated with decamethrin.

o7 gl A2 vEiy,
2. glHRe #ESO 0= g8
BREE 3, WA+ dAHZ9

& w2 AFdE E 39 A" uhel 2o,
EE RERAA HET A3 FHe &

EES 27 vt Folstged, 53 diaz-

inon 10ppmell 4 28%, diazinon 5ppm=} deca-

methrin 40ppmol 4 17%9 F7bg¢ 29
3. HEHE n|xl= B8
GAA A 3up e w7

ZHEk Brttst HEES &4

g 24

FA4Fo! 244
i

©E qoll b wpet 2o

HEH B2 validamycin A9} neoasozinA]
ol A= FA ] vlste] F7b WAEH AU v
23 452 2ol we, diazinon®} decamethrin
A dAE 8~19%9 ZF7Hge 2y F,
diazinon=} decamethrin;‘qa}oﬂ AL JEagl &
e o 4 94t

4. RER BE olxl= 22

BREET W2 T RS 244 HWiH235kE 60
Aol gt 795 AR L 159 Fof
ZAHEE BEEREE & Sl ¥A" upeb o

Validamycin A 9 neoasczinA 8] o] 4 & ¥4
2o vl d FFoIld ubd, diazinon¥ deca-

Table 3. Effects of sublethal doses of fungicides
and insecticides on the female adult longevity of
BPH.

Conc. Adult longevit Rate of

Validamycin A 50 12.0 111.1
100 - 12.0 111.1

Neoasonzin 50 12.6 116.7
100 12.0 111.1

Diazinon 5 12.6 116.7
10 13.8 127.8

20 12.0 111.1

40 11.1 102.8

Decamethrin 10 11.7 108.3
20 12.0 111.0

40 12.6 116.7

Control — 10. 8 100.0
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Table 4. Amount of honeydew excreted by 3 BPH
females treated with the pesticides (for 24 hrs)

Amount of

Treatment &(;)r;ﬁ) lgo?eydew Sr‘;l;ﬁgfte
#1)

Validamycin A 50 41.6 d 93.5
100 44.7 cd 100. 4

Neoasozin 50 40.2 d 90. 3
100 42,5 d 95.5

Diazinon 5 53.0 a 119.1
10 51.1 ab 114.8

Decamethrin 10 49.7 ab 111.7
20 47.9 be 107.6

Control — 44.5 ce 100.0

Means followed by a common letter are not
significantly different at 5% level by Duncan’s
multiple range test.

Table 5. Number of nymphs per two females of *

BPH at 15 days after infestation.

Conc. Av. no. - Rate of
Treatment (ppm) of nymphs :irécczizssi/(%)

Validamycin A 50 261.0 be 90. 9
100 244.7 ¢ 85.3
Neoasozin ) 50 283.7 abc 98.9
100 279.7 abc 97.1

Diazinon 5 316.3 ab 110.2
10 336.7 a 117.3
- 20 309.7 ab 107.9
Decamethrin 10 323.7 ab 112.8
' 20 327.0 a 113.9
Control — 287.0 abc 100.0

Means followed by a common letter are not
significantly different at 5% level by Duncan’s
multiple range test.

methrinA 2] o A = 8~17%9 EHHRBUIL Z7)3
et

¥ 62 #ET AFo] #fEs potol S 3
EHAS &, 2FEEEE A A potd AES
oy FoA kR FRY BEES TAE Ao
o}
KAl BES HEES vl 23L&, valida-
mycin AR 2o AE 12,20%9 F/1¢S Yo
v, neoasozin 100ppme] Al = 29%7} Z7= 4
t}. diazinonA 2] e] A& 5,10, 20ppme] A = 7
7t 60,20,17%9 F7+&-& B9l 4w, 40ppmo]
Ae 15%9 Za284¢ 297, =38, deca-
melhrinA 2] o] A & 8~55%9). BmEL NS L 4
At

Vol. 25, No.3

Table 6. Population build-up of BPH on the potted
plants following the pesticide treatment (15days:
after infestation)

i o..
Cone. Number Relative n

Treatment (ppm) gferBhPiflI ﬁI;uBPH per

Validamycin A 50 411. 0 abcd 119.5
100 385.0 bed 111.9

Neoasozin 50 344.0 cd 100.0
160 443.0 abed 128.8.

Diazinon 5 553.0 a 160. 8.
10 413.0 abcd 120.1

20 404.0 abcd 117.4.

40 204.0 d '85.5

Decamethrin 10 485.0 abc 141.0
20 372.4 bed 108.1

40 532.0 a 154.7

Control — 344.0 cd 100.0

Means followed by a common letter are not
significantly different at 5% level by Duncan’s:
multiple range test.

5. HopperburniIRol n|X|l= 2%

A At kAR EEFA AT K@y
hopperburnZEH ol oW &S A £rE
ZAHE vt 2 AZE Z 7o) vEbhd uke Zoh

Decamethrini] €] o] Al = FA g} o+ & <A H
2ol u]3le], el hopperburno] FEHLE o EE
504 ¥+ ¢4 ¥ hopperburng £ F A%
t}. Diazinon#] 2] o A & ¥] 2.4 &£ hopperburm
o] FAHP o,

neoasozin®} validamycin A

Table 7. Effects of the pesticide treatments on the
hopperburn of the rice plant by the population i
the next generation of BPH.

Conc. Hopperburn rate (%)
(PPm) 30 pAI* 40 DAI 50 DAT

Validamycin A 50 0.0 58.0 87.5
100 8.0 67.0 87.5

Treatment

Neoasozin 50 0.0 58.3 9.7
100 8.0 83.0 95. 8
Diazinon 5 8.0 83.0 100.0

10 0.0 75.0 9.7
20 0.0 66.7 9.7
40 8.0 62.5 83.7

Decamethrin 10 20.8 79.2 100. 0
20 20.8 - 79.2 100. ¢
40 25.0 87.5 100. ¢»

Control — 0.0 45.8 87.5

°DAI: 'Days after infestation with the treated
BPH adults
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Aol Ae FALt $4 %
BERES 230

Z9] hopperburn

x %

1 D, B U BRER njXe v

EREEE RS EN#HE ¥ 1d Jehd u
9 o] diazinons} decamethrin® 2] o4 # A
g HmE RPedl, BES GolASLE Fo189
Zol FEHAE AL &I AE(1980)9 232
¢} o 2] 319l e}, diazinono 2 Ha® w9
EIRE (23 DA, ENRBHE EEE
v ghe] Yo, fH ESNel St Kl EW
HiRe]l A= oW ENEIF & Aoz Hol
ENREEH 2H0F¢ ASHAAE HAeor
A7, ol WK FHe] Ao AFfx
22 #A7 9 Roz 2dAd. Suenaga
(1963) w2, ®E79 AFAEREY 4+
|- At AAAA AL AT dgen
EOREEY gREEY wWE T ENS B
HAE AERTY BEREdE T4z IR
Rl #edstes o8 ABERY EiE  HERSE
o AfAHE Aoz BREY o] AAE 4A 2
A7 = g A 2o =3, ol BHER
Fo] BBER Z5F P& ofE 20,40
ppme| RERPEKYEC] WE 9] A Ed
YT XA He RS BARKE FTHEs)
7] W Ee Aoz JAAr}, decamethrini] 2 of
A &= diazinonA 2| o A o =hAIA 2 EINEK
= st o EIREE MRS Fo) ARt
(2% 5) &, FHEN] EEHE 755} vl <3tz
HRBE 4875 AR AddHE
AL 29 Ev, ole 2rldE REA Bt
v 7o Ao Eed FFE v} A7
o] A=A EIREMFRAE WA, @
E7t EotASE 279 EIMGIER 29 %
gt A& A7 #Fel R F2&H+r, vali-
damycin A$} neoasozinF gl oAy, 4EEE
vl hed FIfEENe] A vhebd ubd, A7) B
O] Aol & A%FE vixd £5& Y4
(28 2,3). o8& EREML A= o5 o
A7b 2710 YAAoz EIS W - REAH
2t o] Fofl o] o FIEEE O FulE = AEME
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e (REsA Xdd 719" Aoz A

bz A& JFe, X 2004 EE vl
Zol, (EAZEMY HABREL BLE R 4TS
ul A A Fde Aoz ndxd, 23, e
Zgo] TN 1 30HFel 419 MBikE 95% (Saxena
and Pathak, 1979)¢] #]3}e] 55~65%7 T2 ¥
A e o] fE TAH ojA" izt ENE.
e & YEE H4H3 gRENA X7 A
Foletz 44 ;

SEMEE T R dFE TAA XY
7}Astel] acryl potell 4 kA A 2} 5 FAME #3}
FEFE ¥ 5o vhebd wpe}h o] AR =
AR} XS & F U

EEEY Rl glolA Fiel SHs & A
Ao oz HEEEd A WmESHA feH
(Ball and-Paulina, 1979 ; Georghiou, 1965 ; Z¢ 3}
B, 1980), & ABIANE ZE FAA I
ol A 3] EHEAHSEE £ 5 A HED.
zH v, REHEES FREEEA 4, &
7o) e A& 28 A ok T A
2 qAA.

o] A0 2, diazinon¥} decamethring] EEEIE
B.k¥ES 89T RAd Ead dFAN
BN A Ao BoqAEd, o .
3 4L BFREE ¥ A48 WBHEY =
BIE B¢ mAEEREC HHeEKEY A4 4
3 REEE FAA7)H REAT 37 HE
7] 93t Al 29 {34 R (metabolism system)E
BEAA TgolY BN REAADE hor-
moligosisf R (Luck and Stone, 1960 ; Lucky, -
1968)-¢ =43t A58 F & A A, =
g, EBGLEC] A% &S EKe AelAs,
Roan and Hopkins(1961) 7} #] <3k ule} zko],
TR BEERY £ BHE 9FE
u] X]-& & hormonfy(neurohormonal) REEE
FEI e WRIEHS M- RET & S5E
HA s & ¢ edet £

2. BRE nRl= 22

HBHEE S WaEs B MG Jo
B 2 (Sogawa and Pathak, 1970), diazinon}
decamethrin®] SFRIFEEL mild BZEF3 T R
B9l AN MRS BRI HETY BaR
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Bs R#Este Aoz #Edc =% 443
BAEHS 33 BREHEY AMde EMNY
Bhel Bt & Aoz Agdoh. 2y
AHEBAAE, Bb 3~492 F9 HdFE5 44
A= g o 4847 Fo FrFE 2AEPe
EE, BRI ENAOMY 2 Sel8 A4S
Tt ek fEAE, A7k Rl wE QA E
9 zAre} HESY TN SHE 98 hEY
HE R BN Fe #1432 B9 98
Ao g Agdr

3. xitH st Z:Eo| A2t hopperburn
BB nlxls 8

GAA P F HRE KA EEE FEE
6ol 4l B wieh Fod, FES Fr1E0] B 1
9 AR5 FAEET £ dehd Fez no
EEHARE Fo JAd AN 2P 4=
%A o] of gof] w2 ol ABEY WILEL o}
Y FAA s KEE AEy WiE 9%
< "AE Aoz 2R, =3, oE AA T
o 9% hopperburnFEHEEE I 74 AAd
H}8} 7ro] decamethrini diazinon® 2o 4] &
BRE D Rfbe] EEAA 2o A JeixE
g, ol& EERE FEY F/id 71" Aoz
oA}

ol Aol AxE £33, diazinonz} decame-
thrin®] BRAEHIFER-S P79 FEad £MHEH
4 Zd A7l hormeticsz FAL£3= Roz A
v vobrbA, EIHI BAEERMS AAE
AE o, BN BAke 3oz BaEY
FRel 71dd e Aoz oA,

Bl A HAA=E = REES A8 T KR, B
B, &W, (e BAE £ 7€ a9l 93t
o SEsE s adde], F3d N e EEEE
o] Hed, 53 #ETe o] v HKEH
A mE}T At EREMGEE SAEL o
A A e Axakel W o] 22E 5ol A
o3 3} o} (Heinrichs et al., 1982). o] A&
223 ¥ o dazinons} decamethrin®] IE@EHLA
= BBl A resurgence® FEE M54 AE
Aoz FEdo, 23y, REH validamycin
AS} neoasozing Aoz AIHYE # F
e MR, REAN= BB 33 ¢ A

Vol. 25, No. 3

L2 Ho} resurgence FHEAIEMES I 4g A
2.2 AZ4E, g A BEREINS
9 vl TS 3 Axsy £ Hest 9
£ Aoz AgHd,

A B2 Ao 3 HmEE A 4T A
KERF RS Folomz, FAA="A K
B AbBiy Wy g7 AgEhel
15 93¢ BEEMN AEAA =2s £
o EZA JAA AALE =S YA 4
S UXe F2odE AAE 5+ & ez
Bolvh, mdh, resurgenceBEH Y A 3 BEIE
A= EBARS 58 oE T BREEE
BEBRES 2ok @ Aoz Alsdd,

Ni

] E

* REpe i&%‘ﬁj validamycin A$} neoasozin,
233 BE# diazinondt decamethrin®] fEF

£o] ¥ F(Nilaparvata lugens Stal)o] 4EJE
B, e, REES, HESREER, RERERE
FE 2 olE AR 9§ hopperburnEBiel
e BAA 4SSy 938ke] A A%
Aw vk, dolA AHEF gokstd chgat 3

1. ¥ =79 ESfgE validamycin A9} neo-
azinfGEo A = EEEe BEdg o), diaz-
inon¥} decamethringgBo = 27 7~23%,
10~13%7F #meE g edl, EEEz 24%F 2
£ EBnEL oA+ ERoldrh. BE BN
o oA, HEEEEA REEENE: KEE
of B3 wte), EARE P %Y E
g mEE Hd =A vebseh

2. BRHEHEAA Ao JRY BLFEE ZE
R A gglel] o8 FFE 9kA Feh

3. HEAEM 2F sdT RASEAT B4
Z ot

4. g+ HEHEE S validamycin A9}
neoasozingEEel A &, WMPEES} 22 FFoIY
0 1} diazinon®} decamethrinp ol 4] = 8~19%
Y FHEE BEA

5. ZAS acryl potell A FAES KifR vz
T4 BbEBEHE diazinons} decamethring
A 8~17% H®/mZAEE 2o EIIHS Binst
dA e AFS 2ch



November 1986

6. PotiBRol A, SEHER % AKD 2T
FREREEREFEET 2BRMCE ZE BEA
SEEEA v EmER+EH, E3) diazinonzk
decamethring#o] 4 &-& BWmES 29

7. HHEE %, hopperburnBBE = 29
EE Y REHRE v & 2RE R4,
-hopperburnFEH -2 diazinon, decamethringi e of]
A ZA RES A

o4 HBRE HFAWes & o, diazinons}
decamethrin®] @EE = ol WA+ EI
A} BREGFE BRI 2, BAFEHS B
gro g A W +9 resurgenced FHFI: ol
2 KAS#8S) hopperbung 7443lA A ATREM O]

9ee & & Asieh
5l A % M

1. Adkisson, P.L. and S.G. Wellso. 1962.
Effect of DDT poisoning on the fecundity
and longevity of the pink bollworm. J.
Econ. Entomol. 55 ; 842~845,

-2, Afifi, Saad, E.D. and H. Knutson. 1956,
Reproductive potential, longevity and
weight of house flies which survived one
insecticidal treatment. J. Econ. Entomol.
49 : 310~313.

3. Ahn, Y.J. and S.Y. Choi. 1980. Effects
of sublethal dose of BPMC and Diazion
on the bioloby of bronwn planthopper,
Nilaparvata lugens Stal. Seoul National
University, Coll. of Agri. Bull. 5(2) : 33
~30,

-4, Alam, S. and AN.M. Rezaul Karium.
1976. Brown planthopper outbreak in
Bangladesh. IRRN 1(2) : 8.

5, Ball, H.J. and P.P. Su. 1979. Effects of
sublethal dosages of carbofuran and car-
baryl on fecundity and Iongevity of
female western corn rootworm. J. Econ.
Entomol. 72 : 873~876,

6. Bartlett, B.R. 1968. Outbreaks of two-
spotted spider mites and cotton aphids

following pesticide treatment. I. Pest

10.

11.

12,

13.

14,

KOREAN J. PLANT PROT. 147

stimulation vs. natural enemy destruction
as the cause of outbreaks. J. Econ. Ento-
mol. 61(1) : 267~303.

Chelliah, S. and E.A. Heinrichs.
Factors

1980,
affecting - insecticides-induced
resurgence of the brown planthopper,
Nilaparvata lugens, on rice. Environ.
Entomol. 9 : 773~777.

Chelliah, S., L.T. Fabellar, and E.A.
Heinrichs. 1980. Effect of sublethal doses
of three insecticides on the reproductive
rate of the brown plant-hopper, Nilapar-
vata lugens, on rice. Environ. Entomol.
9 : 778~780,

Croft, B.A. and A.W. Brown. 1975,
Responses of arthropod natural enemies
to insecticides. Ann. Rev. Entomol. 20 :
285~332,

Dittrich, V.P., P. Streibert, and P.A.
Bathe. 1974. An old case reopened: mite
stimulation by insecticide residues. En-
viron. Entomol. 3 : 534~540,

Dyck, V.A., B.C. Misra, S. Alam, C.N.
Chen, C.Y. Hsieh, and R.S. Relesus. 1979,
Ecology of the brown planthopper: Threat
to Rice Production in Asia. Intl. Rice Res.
Institute, Los, Philippines. 369p.
Eveleens, K.G., R. vand den Bosch, and
L.E. Ehler. 1973.

induction of beet armyworm by experi-

Secondary outbreak

mental insecticide applications in cotton in
California. Environ. Entomol. 2 : 497~503.
Flescher, C.A. 1952, Host-plant resistance
as a factor influencing populatiion density
of citrus red mites on orchard trees. J.
Econ. Entomol. 45 : 687~695,

Georghiou, G.P. 1965, Effects of carba-
mates on house fly fecundity, longevity,
and food intake. J. Econ, Entomol, 58:
58~62,

Hart, W.G. and S. Ingle. 1971. Increases
in fecundity of brown soft scale exposed



148

16.

17,

18,

19,

20,

21.

22.

23.

24,

25,

to methyl parathion. J. Econ. Entomol.
64 (1) : 204~208.

Heinrichs, E.A. 1978. Resurgence-inducing
insecticides as a tool in field screening of
rices against the brown planthopper. IRRN
3(3) : 10~11,

Heinrichs, E.A., G.B. Aquino, S. Chelliah,
S.L. Valencia, and W.H. Ressig. 1982,
Resurgence of Nilaparvate lugens (Stal)
pbpulations as influenced by method and
timing'of insecticide applications in low-
land rice. Environ. Entomol. 11 : 78~84,
Heinrichs, E.A., W.H. Ressig, S. Valencia,
and S. Chelliah. 1982, Rates and effect of
resurgence-inducing insecticides on popul-
ations of Nilaparvata lugens (Homoptera;
Delphacidae) and its predators. Environ.
Entomol. 11 : 1269~1273,

Huffaker, C.B. and C.E. Kennett. 1953,
Differential tolerance to parathion in two
Ty phlodromus predatory on cyclamen mite.
J. Econ. Entomol. 46 : 707~708,
Huffaker, C.B. and M. McMurtry.. 1969,
The ecology of Tetranhchid mites and
their natural contornl. Ann. Rev. Entomol.
14 : 125~174. )
Kiritani, K. 1979. Pest management in
rice. Ann. Rev. Entomol. 24 : 279~312,
Lee, HR. 1984, Effects of several insec-
ticides on the biology and population of
the brown planthopper, Nilaparvata
lugens Stal. Korean ]. Plant Prot. 23(3) :
172~176.

Lienk, S.E. and P.J. Chapman. 1951,
Influence of the presence of absence of
the European red mite on two spotted
mite abundance. J. Econ. Entomol. 53:
762~767.

Luckey, T.D. 1968, Insecticide hormoligo-
sis. J. Econ. Entomol. 61(1) : 7~12,
Luckey, T.D. and P.C. Stone. 1960, Hor-
mology in nutrition. Science 132 : 1891~

FFAERE T A

Vol. 25, No.3:

. 1893,

26.

27.

28,

29.

30.

31

32.

33.

34.

Metcalf, R.L. 1980. Changing role - of
insecticides in crop protection. Ann. Rev..
Entomol. 25 : 219~256.

McClure, M.S. 1977. Resurgence of the
scale. Fiorinia externa (Homoptera; Diasp-

ididae) on hemlock following insecticide

application. Environ. Entomol. 6 : 480~
484, :

Pathak, P.K., R.C. Saxena, and E.A.
Heinrichs. 1982. Parafilm sachet for

measuring honeydew excretion by Nilap-
arvatta lugens, on rice. J. Econ. Entomol..
75 : 194~195,

Ressig, W.H., E.A. Heinrichs, and S.L.
Valencia. 1982,
gence of the brown planthopper, Nilap-

Insecticide-iduced resur-
arvata lugens, on rice varieties with:
different leveis of resistance. Environ..
Entomol. 11 : 165~168.

Ressig, W.H., E.A. Heinrichs and S.L.
Valencia. 1982. Effects of insecticides on
Nilaparvata lugens and its predators:
spiders, Microvelia atrolineata, and Cyr- -
torhinus lividipennis. Environ. Entomol.
11 : 193~199. . ‘ .
Ripper, W.E. 1956. Effect of pesticides:
on balance of arthropod populations. Ann.
Rev. Entomol. 1: 403~494,

Roan, C.C. and T.V. Hopkins. 1961.  Mode-
of action of insecticides. Ann. -Rev.
Entomol. 6 : 333~346,

Saini, K.S. and L.K. Cutkomp. 1966. The:
effects of DDT and sublethal doses of
dicofol on reproduction of the two spotted
spider mite. J. Econ. Entomol. 59 : 249~
253. .

Saxena, R.C. and M.D. Pathak. 1979.
Factors governing susceptibility and resis-
tance of certain rice varieties to brown
planthopper. pp. 303~317. . In
planthopper: Threat to Rice Production . in.

Brown.



‘November 1936

35,

:36.

Asia. Intl. Rice Res. Institute, Los Banos,
Philippines. 369p.

Shepard, M., G.R. Carner, and S.G.
Turnipseed. 1977. Colonization and resur-
gence of insect pest of soybean in response
to insecticides and field isolation. Enuiron.
Entomol. 6 : 501~506, -73.

Sogawa, K. 1982. The rice brown plantho-
pper: Feeding physiology and host plant
interactions. Ann. Rev. Entomol. 27 : 49
~T73.

37.

38.

KOREAN J. PLANT PROT. 149

and M.D. Pathak. 1970,
Mechanisms of brown planthopper resis-

Sogawa, K.

tance in Mudgo variety of rice. Appl.
Ent. Zool. 5 : 145~158, 4
Suenaga, H. 1963, Analytical stcdies on
the ecology of two species of planthoppers.
The white back planthopper
Ffurcifera Horvath) and brown planthopper
(Nilaparvata lugens Stal), with special
reference to their outbreaks. Bull. Kysuhu
Agr. Expt. Sta, 8: 1~149,

(Sogata



