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Effects of Sublethal Doses of Insecticides on the Brown Planthopper,
Nilaparvata lugens Stal (Homoptera:Delphacidae) and Mirid predator,
Cyrtorhinus lividipennis Reuter (Hemiptera:Miridae)
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ABSTRACT  This experiment was carried out to evaluate the effect of sublethal doses of BPMC, etofenprox,and buprofezin
on N. lugens. and its predator C. lividipennis. Buprofezin was found to be the most toxic to N. lugens and the
most safe to C. lividipennis among the three insecticides, based on LDs, values. Selective toxicity index cal-
culated by dividing LDy, value of C. lividipennis by that of N. lugens indicated that buprofezin was very safe
to C. lividipennis, showing selective toxicity of 2703.3. Longevity and fecundity of N. lugens treated with LDy
and LDy, of buprofezin and BPMC were not significantly different with those of untreated brown planthoppers.
However, egg hatchability of N. lugens was greatly reduced when treated with LDy, of buprofezin, having the
highest inhibition rate of 17.7%. Hatchability of eggs from insects treated with BPMC was similar to that of
control. The oviposited peak of treated hoppers appeared late as compared to the untreated which showed the
peak at early part of the ovipositional period. The longevity and fecundity of C. lividipennis treated with
BPMC were significantly reduced as compared with the untreated. Etofenprox also induced fecundity reduction
when treated with LDy, and LD.,. However, C. lividipennis treated with sublethal doses of buprofezin showed
no redution in logevity and fecundity. From these results, it may be said that buprofezin can be used to control
brown planthopper without disrupting of C. lividipennis population in the rice field.

KEY WORD Sublethal dose, Selective toxicity, Cyrtorhinus lividipennis, Nilaparvata lugens, BPMC, Bupro-
fezin, Etofenprox
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SRR EAD = A (Cyrtorhinus  lividipennis
Reuterye @oiAel ol Al oA 7, ofol 3
o @ e EAse A1 Fa8 WHes
(Chiu 1979, Chua 1989, Heong % 1991, Suenaga
1963) =53 XFT 201w ¥ =oME WAPs}
€ Aoz FAJUE F 1992). 1 UEE Hol9l
2, e o] Yxslel WA AL on B
31 FAcH(Kuno ¢+ Dyck 1984, Heong 5 1991).

W (Nilaparvata lugens Staly= Qojs} o}, &
ARG BPAEHA Exe w2 Ryl 4
7% W FHEAS ot HIdTE 20l A
€ HY F95 FFFoEA HIS FAT Quist
oA AN = FFT o1& stunt virusE w7H 3}
71 d &l ¥ AR e 71 BA7} A2 8
9] shjols, 1 ajele Wzt 39 e o4l A
o2 FAE: glu}(Pathak 1968, Dycke} Thomas
1979, Heong 1978).

A AXE oy WETY UE FrdES
WABY] 915t 71 dwtdo s A gH 3 ot &
SHA7L W2 AFAle] Abgo] 8% resurgenced
4, AN F 24, AAsFY %3} Y 5
frddicke e # gEid emRipper 1956,
Sawacki 1979), ==& 9|5 Deltamethrin®} Methyl
parathion& B8 2] 58 k3ol H2)a} & ol 4
@2o] AT B8l = (Heinrichs 5 1982)
ol FRFL AFA Y olx|AtdFgo] FFe AAA
T B4 3RHA AFE FIIHEo Ao Y
A& AR S 28| AFAld FHggtozM do}
= Aoz G934 cH(Chelliah$t Heinrichs 1980,
Reissig 5 1982).
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Al viX= A2 Fgol] e A77} Ho] F3)
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E8Ad 54g0] o Fohu Hmsich a3y 23
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FululEe ekFel daiA o AR A4S B
H, ZHYE AR dislde dAsn )t
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Table 1. Selective toxicity of BPMC, Etofenprox, and
Buprofezin between C. lividipennis andN. lugens

Insecticides N. lugens C. lividipennis Selective

LDy(ug/e)  LDslug/e) toxicity
BPMC  29(1.7-49) 31.9(27.3-37.8) 10.9
Etofenprox 0.7(0.4-1.1)  17.2(8.4-36.4) 239

Buprofezin 0.5(0.3-0.9) 1405.7(1058.0-2058.0) 2703.2
! Selective toxicity=LDs, of C.lividipennis/LDs, of N. lu-

gens.
% () 95% Fiducial limit.

7} okA|e] AHEAIX]E= BPMCr} 10.9, Etofenprox
7} 23.9, Buprofezino] 270329 & w A<A Fo
A Buprofezin®] A& EA o] 74 A VeSS &
& ARt _

&9, Buprofezin®] #-8712H& 39 FEI|E
3, 7191e] BPAE Aslstd 2Eo 23S AAA
7\0, 3 ojFZ9 o3l o3t XAATIE Re
2 B3go] lch(lzawa 5 1985, Nagata 1986). o] 2F
Ae dFaju S 2L vo) ) digte] §3) =4
o] -2 uhA(IRRI 1982, Heinrichs 5 1984) o] 52| A
2ol FAAAN 9} SHLHFEAH AR Fol| i)
Ne AgEAo] Evin Bugoe] 9l o (Heinrichs &
1984), T3 o| A& 2A7Fol9] F oA 24
7}20| & (Encarsia formosa)$} Cales noacki 5=
okAE o2 AelA glol(Garrido T 1984) £ A ¥
o] Aztel fAlsEATH

AtER|Q| OFxIAttEI0| H{ETel SH2HEAH
T2IRe| MEstE 5§40 0|Xl= HE

Ay A3 whdTo AFgol 7 EXR bupro-
fezin} A3 o] JiH o2 Wk BPMCE oRAAL
oFol LDyt LD,o2 2 A 3t W] vd7e]
473} A48 Table 2] YERAAT

Bupr(’ering‘] LD,o3} LD,o 2 A4 wd T A
Az 1mpEr) $e 2EEE 47 2164, 205320 %
232 WETe] Ak 218719 & Apol7t YT
A2t WETe] FHEE BAHY Aole Ao
LD, i the LDoo2 A3t e W 434747 33
o Ao AfE) ek A B ol 53
Zo| olx|AleFEE EA A Folute} FELI} AL
B QT A AT RaEAn Y2
t} Uchida £(1984)% Buprofezin X 2] 7} 23} 2o f
o] WE A2 Hilde FHS A AFAT, ¢
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Table 2. Effects of sublethal doses of BPMC and Buprofezin on fecundity and longevity of N.lugens

Sublethal dose(jig/g)

No. eggs per female

Longevity (days/female) No.eggs laid female/day

Untreated 218.0+61.6a 175+2.2a 128427
Buprofezin LD, (0.16 ug/g) 216.4+62.7a 18.11+3.0a 13.7£3.9
LD, (0.26 pg/g) 205.3+59.1a 16.6+3.0a 12.11+2.9

Untreated 236.2+93.3a 15.8+3.0a 13.5+4.1
BPMC LDy, (0.10 pg/g) 247.0+64.3a 17.6+3.7a 13.5+3.9
LDy, (2.19 pg/g) 171.5+41.1b 155+24a 11.1+2.1

31317 39 o]BE AFole & 9| gltka sHe
9, Buprofezin®] o]e}zt-e Fge 24 71Folqf tis]
A= 2Eugu} 3lok(Yasui 5 1985).

BPMC9| LD,,2.2 X2 wde| Filkete) A
249 9 QAT Ader AR BA} 59
A Aol ggorh, $A4e2 FAR R} ARkl
27kt $0] AYHE AFge wYo, LDOE
A3 &4 Folle e AT dddert
Aashe A% erigic

<k} 3 (1980)= Diazinon®} BPMC2] o}x|Alefako]
HET Ao eun 488 S S Lag
u} glom ole} F(1986)= diazinon¥} decamethrin®]
oA AbFFS HE T AA] HlmA Re oA
© AT S48 U FFo] wolASE Alehgr)
Zadns 3 B Ad¥dne &g 2GS 24
o} 22} LDeS] A Ee olAlAltFN W
T A7 Aidhe S Hole 3 AEd
dEA 9] Fgol WET Yo £ dAFE
A A2 Zog FZ2Hr) webr] BPMCe) oA}
ofigFo] R ST HET 4FY FHE A
7]5 AR FUiAY) e AL A E vET 7
A5 B2 9] olx|Algko] it ] FA T 30
3 A& X187 A NZLE AHAE T4
A 8ot A3 & £3A1ZIt= hormoligosis7Hd
(Lucky$} Stone 1960, Lucky 1968)#} Roani} Hop-
kins(1961)7} A Qg ofx|Aleko| & &2 A2l
el J S vfX]= 417 Hormone# e} E Fx3
€ ABEEE AT, FZ B 23le] o] Fo7 Ao
2 Azt

Buprofezin® BPMCS] obx|A}efe M) <]g 1]
Y7o Hal&a) 234 &L Table 318} 2t} 5 <f
Al F3] LDpo 2 AP W Bl LD,2 2 M
< o BT B3lgo] ZAE S & £ AU 53
Buprofezin LD,*2]9] 7 $-oll= B3H-80] 73.2%2A]

Table 3. Effects of sublethal doses of BPMC and
Buprofezin on egg hatchability of N. lugens

Sublethal dose

Hatchability (%) Inhibition rate (%)

Untreated 89.0 -
Buprofezin LD, 82.4 7.4
LDy 73.2 17.7
Untreated 93.6
BPMC LDy, 95.1 0
LDy, 873 6.8
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Fig. 1. Oviposition pattern of the female adults of N. lu-
gens at different sublethal doses of BPMC.
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Fig. 2. Oviposition patern of the female adults of N. lu-
gens at different sublethal doses of buprofezin.
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Table 4. Effects of sublethal doses of BPMC and Etofenprox on fecundity and longevity of C. lividipennis

Sublethal dose (ug/g)

Longevity female (days)

Fecundity (eggs/female)  Fecundity inhibition (%)

Untreated 18.8+3.3a 77.8+18.8a -
BPMC LDy, (9.9) 16.11+4.7b 612+ 7.2¢c 21.3
LD, (25.4) 15.5+5.8b 58.9+21.9c¢ 24.3
Etofenprox LDy, (3.1) 18.9+3.6a 63.3%+ 5.9bc 18.6
LDy, (12.4) 18.0+4.0a 60.4+27.2¢c 224
Buprofezin LD,, (300.0) 18.0+3.2a 66.9+12.2b 14.0
LD, (1166.6) 16.8+3.5a 72.4+284a 6.9

FAald] vis) 17.7%2] ¥3 A &8 JeRle zte] 7t gt

o, o]#d 23} 4] F3= LDo2 M7 329
74%5c) 2ot T Ao eyttt o= A
£ Ishaaya $(1988)7} Yasui 5(1985)c] WA, &4
Z1Fo0), Qul7}ol(Bemisia tabaci)o] Dhale] .3}
. AE AE Aol dAshs Aol ol A
& buprofezino] WA 7|} FEIZ wiE
< AAA @9 & A Al7]= Fgo] wiAbESl 7}
A 9% U B RHYL F2ATE Aoz 3
A Ft}(Ilzawa 5 1985, Nagata 1986).

Buprofezin# BPMC ©] ofx]Atefak kA A 2] F ¥
Hre] ditdt 4] HEE By (Fig. 1, 2) Atx
71l FA2] eid e 4RbEr) oA 7F A2lE vE
T 2R ET o AdF 12¢ FEe 239
kA & AHejg Wiy ARt IS 4 4 3
At AAF o5 FAEle Afe AfET]d ATH
A71E Bgoy FAE A E A Fole FA
vlg] ¥mA Fr)d HA7E Jelfz glen, oy
g A4 LD ETE LD 2 s o oS
FR3AY. ol 27 AHE AV vEFY A
o B2]3 J&& H|X|}r} A|7ke] BaAEHHA AHRE
FAgoz WsEe Aoz AzHY olg o F
(1986)°] Az}l FALGE o2 Ve

AFA 7 SALFEDL A AFe £ A
o] mxl= 3RS Table 49} 2t} BPMCE LD
107 LDC 2 A 2|3 23 FXj2jd] vl $Ho| &
EXon, AA5s A% giso JPAA A=
21% ©}’¢ olAtt. Etofenproxe] ofx|AtfRF-E A &3]
£ W SHLIERH A ASFHE FAEg
ez gilovt AddFe dadie] 4@
© 186~22.4% o|Uth. &1} Buprofezin® LDy#
LD SHLEAH=HA ] 55 F3ol] Xee 2
5 Aot g8 A5 At fAee

/

olde] AMNE FFFRW, A AHEE &
A%A % IGRAISQ Buprofezing B{ETe] 2|4
HHA TR d A Aol g =8k
on, olxAFFeE AN RS W BETe) Sy
AEEE IA Fa A7IA AT AHRE del o
g R3lolA] At Ang 90 WA Y A
o2 Azt 53] HAH 42 EdEUA 9
3 9 AR nX|= o] A& Aoz JEk
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t}.

olges

ot2-ZF <. 1980. BPMCS} Diazinon®] o}xjA}#o]
v v)Ae Y4B 9 Hedistan. A
. 5(2): 33-50.

Chelliah. S. and E. A. Heinrichs. 1980. Factors affecting
insecticide-induced resurgence of the brown plan-
thopper. Nilaparvata lugens on rice. Environ. Entomol.
9(6): 773-771.

Chiu, S. C. 1979. Biological control of the brown plan-
thopper, pp. 335-355. In Brown Planthopper Threat to
Rice Production in Asia. IRRI, Los Banos, Laguna,
Philippines.

Az, 2@, 4714, HAE, FAL. 1992. F=<lA
SRLEER A=A HEAL FFEE2F3]
A]. 31(4): 492-495.

Chua, T. H. and E. Mikil. 1989. Effects of prey number
and stage on the biology of Cyrtorhinus lividipennis
(Hemiptera: Miridae): A predator of Nilaparvata lu-
gens (Homoptera: Delphacidae). Environ. Entomol. 18:
251-255.



March 1996

Dyck, V. A. and B. Thomas. 1979. The brown plan-
thopper problem. pp 3-17. In Brown Planthopper
Threat to Rice Production in Asia. IRRI, Los Banos,
Laguna, Philippines.

Fabellar, L. T. and E. A. Heinrichs. 1986. Relative tox-
icity of insecticides to rice planthoppers and leaf-
hoppers and their predators. Crop Protection. 5(4):
254-258.

Garrido. A., F. Beitia and S. Gruenhoiz. 1984. Effects of
PP618 on immature stages of Encasia formosa and
Cales noacki (Hymenoptera: Aphelinidae). pp. 305-310.
In British crop protection conference. Pests and
Diseases. Brighton.

Heinrichs, E. A., G. B. Aquino, S. Chelliah, S.L. Valen-
cia and W.H. Reissig. 1982. Resurgence of Ni-
laparvata lugens Stal population as influenced by
method and timing of insecticides application in low-
land rice. Environ. Entomol. 11: 78-84.

Heinrichs, E. A., R. P. Basilio and S.L.Valencia. 1984.
Buprofezin, A selective insecticides for the manage-
ment of rice planthoppers (Homoptera: Delphacidae)
and leathoppers (Homoptera: Cicadellidae). Environ,
Entomol. 13: 515-521.

Heong, K. L., L. S., Bleth and E. G. Rubia. 1991. Prey
preference of the wolf spider, Pardosa psau-
doannuiata Boesenverg et Strand. Res. Popul. Ecol,
32(2): 255-262

Heong, K. L. 1978. The rice planthoppers potential pest
rice in Malaysia. In The planthopper of rice in Malay-
sia. 5: 1-20.

IRRI (International Rice Research Institute).1982. In-
secticide evolution (1981) Entomology Depatment
IRRI. Los Banos. Philippines 142p.

Ishaaya, 1., Z. Mendelson and V. Melawed-Madjar, 1988.
Effect of buprofezin on embryogenesis and progeny
formation of sweet-potato whitefly (Homoptera: Aley-
rodidae). J. Econ. Entomol. 81: 781-784.

Izawa, Y., M. Uchida and T. Sugimoto. 1985. Inhibition
of chitin biosynthesis by buprofezin analogs in re-
lation to their activity controlling Nilaparvata lugens
Stal Pestic. Biochem. physiol. 24: 343-347.

Kuno, E. and V. A. Dyck. 1984. Dynamics of phi-
lippines and japanese populations of the brown plan-
thopper: Comparison of basic characteristics. pp 1-9.

Korean J. Appl. Entomol. 57

In Proceedings ROC-Japan Seminar on the Ecology
and the Control of the Brown planthopper. National
Science Council Rep. of China.

Lucky, E. D. 1968. Insecticide hormoligosis. J. Econ. En-
tomol. 61: 7-12.

Lucky, T. D. and P. C. stone. 1960. Hormology in nu-
trition. Science 132: 1891-1893.

Nagata, T. 1986. Timing of buprofezin application for
control of the brown planthopper Nilaparvata lugens
Stal. (Homoptera: Delphacidae). Appl. Entomol. Zool.
21: 357-362.

Pathak, M. D. 1968. Ecology of common insect pest of
rice. Annu. Rev. Ent. 13: 257-294.

Reissig, W. H., E. A. Heinrichs, and S. L. Valencia.1982.
Effects of insecticides on Nilaparvata lugens and its
predators: spiders, Microvelia atrolinetata and Cyr-
torhinus lividipennis. Environ. Entomol. 11: 193-199.

Ripper, W. E. 1956. Effect of pesticides on balance of
arthropod population. Annu. Rev. Ent. 1: 403-438.

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

Sawacki, R. M. 1979. Resistance of insects to in-
secticides. Span 22(2): 51-55

Suenaga, H. 1963. Analytical studies on the ecology of
two species of planthoppers, the white back plan-
thopper, (Sogata furcifera Horvath) and the brown
planthopper, (Nilaparvata lugens) with special ref-
erence to their outbreaks. Bull. Kyushu Agric. Expt.
Sta. 8(1): 1-152.

Uchida, M., T. Asai and T. Sugimoto. 1985. Inhibition
of cuticle deposition and chitin biosynthesis by a new
insect growth regulater, buprofezin, in Nilaparvata lu-
gens Stal. Agric. Biol. Chem. 49(4): 1233-1234

Yasui M., M. Fukada and S. Maekawa. 1985. Effects of
buprofezin on different development stages of the
greenhouse whitefly Trialeurodes vaporariorum West
(Homoptera: Aleyrodidae). Appl. Entomol. Zool. 20:
340-347.

oJAlY, HE&. 1986. B 7HA] FF| olAAMY A2rt
W T (Nilaparvata lugens Stal)e] 23 2L AT
Axo) v2] e FF. D=4 EH 58] R]. 25(3): 139-
149.

(19963 2% 144 H<F)



