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Evaluation of 12 insecticides against green leafhopper for
 
preventing rice tungro virus disease' 

R. F. MIacatula, S. L. Valencia, and 0. Mochida 3 

ABSTIR IA 

Laboratory and field trials were conducted from 1984 to 1986 at IRRI to 
determine the effect of various insecticides against green leafhoppe,-(GLIH) and in 
preventing rice tungro \ irus (RTV) disease. In laboratory tests. 12 insecticides -­
4 synthetic pyrethroids (alphanicthrin, cypermethrin, deltamcthrin, and etho­
fenprox), 4 organophosphatcs (accph itc, nono-rolophos, phosphamidon, and 
triazophos), and 4 caihamatcs (BI)MNC, carharyl, NIPC, and MTMC) were 
tested at 0.15"i ai for conventional insetcidces and 0.0117 ai lor pyrethroids 
(except dchaniethri-. at 0.005'7 it) as Ioliar sprays and by the conta.t toxicity test 
using rice cult ivar Taichung Nati\c I (IN I).Twenty G LItH adults were caged alter 
insecticide treatment, and mortality readings were recorded at 1-24 h after 
treatment (HAT) with folir spra' s and at 5-60 min after treatment (IMAT) in 
contact toxicity tests. 

Six insecticides alphamethrin, cypermcthrin, deltamehrin, ethofeipro: , 
monocrotophos, and M I P( were further tested in Field experiments to assess 
GLH population, level of RTV inlfection, and t;ming and frequency of'insecticide 
application as 4-8 foliar sprays at 0.0125-0.4 kg ai ha ati 10-d intervals using 
21-d-old seedlings of resistant (I64), moderately resistant IR42), and 
susceptible (TN I or IR22) cultivars. 

Of the 12 insecticides tested. 2 crganophosphates (nmonocrotophos and 
triazophos) and 4 carbamates f 'HPMC, carbaryl, NIIPC, and MTMC) gave 
higher adult mortalities (73-86(7) at I d after treatment (DAT) than the untreated 
control (I-3(%), whereas 3 pyrtthroids (cypermcth, in, deltamethrin. and etho­
fenprox) gave higher adult n-,.rtality and a quicker knockdown effect (I00,') at I 
HAT than any of the 8 conventional insecticides as foliar sprays. Six insecticides 
(cypermethrin, deltamethrin. cthofenprox, tridiophos, BPMC7, and MTMC) 
gave 75-I00%:i mortality at 48 HAT in contact toxicity tests. 

In field tests, significantly lower adult and nymplhal popalations and RTV­
infected hills were observed in plots treated with either cypermethrin, delta­
methrin, or ethofenprox than in the untreated control. Cypermetthrli. showed the 
lowest RTV infection ( 0) at 60 d after transplanting (DT). 

Timing and frequency of insecticide application affected RTV incidence. First 
applications at 1,5, and It) DT produced RTV-infected hills at 60 DT of 5.2, 7.4, 
and 31.0% in c 'pern,.thrin; 7.4. 12.3, and 41.0l%' in monocrotophos; and 30.4% in 
the untreated control (1164). However, timing of application did not affect RTV 
incidence on TN I except in plots rcatcd with cypernethrin at I DT. Three sprays 
ofcypermethrin or monocrotophos and 4 of M IPC at 10-d intervals starting at 5 
DT significantly reduced RTV infection in IR42. 

'h is renort is based on the senior author's NIS thesis -Eva Iuat ion ol 12 insecticides against green Iathoppe Nephotettix virescens Distant) ( Homontera: 

Cicadellidae) for presenting r;ce tungro \irts disease." 
-:Researchassistant and senior research assistant. Entotnolog Department. International Rice Research Institute. P. 0. Box 933. Manila, Philippines.
Former entomologist. IRR I (Current address: I ropical Agriculture Rescarch ('enter. Ibaraki-kCn, Tukuba-gun, Yatabe-Tyo, Oowasi 2-1, 305, .Japan). 
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Evaluation of 12 insecticides aigainst green leafhopper for
 
preventing rice tungro virus disease
 

The green leafhop per (GLH) Nejqhotettix virescens 
(Distant) (Hornoptera: Cicadellidae) isone of the maji rice 
pests in South and Southeast Asia. It damages the rice plant 
in two ways: directly by sucking sap from the plint, and 
indirectly by transmitting virus diseases. As a secondary 
effect, the feeding and ovipositional marks predispose 
plants to fungal and bacterial inf:otion. and the honeydcw 
encourages sooty molds (Pathak 1)77). G(IH is a major 
vector of rice tungro virus (RTV) disease, which severely 
reduces yields (Heinrichs 1979, Palomar and Ling 1966, 
Rivera and Ling 1968, Rivera and Ou 1965). It also 
transmits yellow dwarf(Ou and Rivera 1967, Palomar and 
Rivera 1967) and transitory yellowing (Hsich et al 1970). 

Outbreaks of RTV and GLH have occurred repeatedly in 
the Philippines, Bangladesh, India, Indonesia, Malaysia, 
and Thailand. In die Philippines, RTV Otbreaks occurred 
in 1957, 1962, 1969-71, 1975, and 1977 (Be;.onia 1978). In 
1984, rice cultivars 1I,36 ;w:d IR42 (both moderately 
resistant to GILH) were hi,h:y infected in Central Luzon. In 
1985 and 1986, high RTV incidences were observed on IR 
cultivars in South Cotabato (H. Rapusas and A. Romena, 
IRRI, pers. comm.). 

The most common method of controlling GIH on rice is 
applying insecticides. Hopperborne virus diseases are 
generally difficult to control on susceptible rice cultivars 
with insecticides when v-ctor popuiations are high (Mochida 
et al 1978). The best way to prevent RTV is to combine 
chemical control and cultivars resistant to the vectors or 
virus agents. However, vector -esistant cultiva's may 
succumb to RTV because of the development of GLH 
populations that are virulent to them. 

Large rice yield increases have been attributed to 
insecticide use under various conditions in nearly all rice-
growing countries, as reviewed by Heong (1983) and Lirn 
and Heong (1984). Greater use of insecticides is expected 
because other control measures -- such as using resistant 
varieties and intensifying the role of biocontrol agents ---are 
slow to deveiop and limited in scope. Despite the numcrous 
natural biological control agents present in tle field 
(Chandra 1979), rice yield losses caused directly by GLH 
and indirectly via virus diseases have alarmed rice growers. 
Untii 1955, GLH was considered a minor pest in Bangladesh, 
but subsequently it caused 50-80% yield reductions in 
certainareasbecause ofdirectfeeding(Pathak 1968). Inthe 
last few years, the importance ofGLH in Indonesia has been 
increasing. During the 1968-69 wet season, an estimated 

2,000 ho were damaged by direct feeding (Soehardjan 1973). 
In India. GL.H often destroys rice in eastern Uttar Pradesh 
(Misi a and Prasad 1980). 

Some of the commonly used insecticides in the organo­
phosphate and carbamate groups caused 90-100% GLH 
mortality 24 Ihafter treatment (HAT) in the laboratory 
(IRRI 1982, 1983, 1985) as foliar sprays, but they cannot 
prevent RTV infection, because GILH may transmit virus 
particles before dying. We need effective insecticides with a 
rapid knockdown effect. Somc synthetic pyrcthroids have a 
quick knockdown effect and aic effective at very low 
dosage,,s of' 10-200 g ai ha compared with the 500-1 ,()0 g 
Pi/1ha required in conventional insecticides (Ozaki et al 
19 84a, 1?rasad and Mohan 1983). Thus. the level of residue 
may be low on crops. These chemicals are biodegradable 
and do not pose undac environmental problems. 

MAITRIAI.S AND NIIHODS 

Twelve insecticides were evaluated in this study (Table 1). 
Stand..rd laboratory and field techniques for insecticide 
evaluation (Heinrichs et Al 1981) were followed. 

Greenhouse tests 
Resihal toxicitv to a(hdlt GLtI. Thirty-da;-old potted 
seedlings of a GLH-susceptiblc cultivar, Td.hung Native I 
(TN 1), were cleaned and placed on an electrically operated 
rotating table to provide uniform distribution of sprays. 
Different sets of seedlings were sprayed with 12.5 ml of a 
0.005-0.15% solution ofcacl, Lest chemical - equivalent to a 
rate of 0.025-0.75 kg ai ha ;n a volume of 500 liters of 
water/ha. 

The insecticidal solutions were sprayed using an Arthur 
'homas spray bottle connected to an air pressure pump. 

e spray was aimed at the stems and foliage of the potted 
plants. Control plants were sprayed with water. The sprayed 
plants were placed in an insectary at 25-27 OC, 60-80% 
relative humidity, and 12-h daily illumination. The treat­
mcnits were laid out in a randomized complete block design 
(RCBD) with 4 replications; 1, 5, and 10 d after treatment 
(DAT), 20 GLH adult females were placed in a mylar film 
cage on the potted plants. Insect mortality was recorded 48 h 
after caging. In another trial, insect mortality caused by 6 
insecticides was recorded I, 2, 3, 6. 12, and 14 h after 
infestation when GLH adults were caged 10 min after 
treatment (MAT). 

http:0.025-0.75
http:0.005-0.15
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Table 1. Insecticides used. 

Insecticide C ' :ssa 
Formulationb Brand name Chemical name 

Cyr.erncthin p 5 EC Cymbush a-cyano-3-phenoxybcnzyl 2, 
2-dimethyl-3- (2,2-dichlorovinyl) 

Deltamntthrin p 2.5 EC Decis 
cyclopropane carboxylate 
(IUPAC) (s) - cyano-3-phenoxybenzyl 

Ethofenprox p 20 EC Trebon 

(I R, 3R) -3- (2,2-dibromnovinyl)-2 
dinlethylcyclopropane carboxylate 

2- (4-ethoxyphenyl)-2-methyl propyl 

Alphaimethrin p 5 WP Fastac 
3-phenoxybenzyl ether 
aipha-cyano-3-plhcnoxybenzyl-3(2,2­

dichlorovinyl) -2,2-dinicthyl 

Acephate OP 75 SP Orthene 
cyclopropane 
0, S-dimethyl acetylphosphorainido-

Monocrotophos OP 30 EC Azodrin 202R 
thioate 
0, O-dimethyl-0- (2-methylcarba-

Phosphamidon OP 50 EC Dimnecron 
nloyl-l-methyl-vinyl) phosphate 
0, 0-dimethyl (2-chloro-2- (diethyl-

Triazophos OP 40 EC Itostathion 
carbamoyl)-l -methylvinyl) phosphate 
I-phenyi-3- (O-O-iiethylthionophos-

BPMC C 50 EC iiopcin 
phate)-1, 2 ,4-triazole 
2-see-butyl phenyl N-methyl-

Carbaryl 

MIPC 

C 

C 

85 

50 

SI1 

WI' 

Sevin 

Hytox 

carbamate 
i-naphthyl mnethyicarbanate 

2-isopropyl-phenyl-N-met hyl. 

MTMC C 30 EC Tsumacide 
carbamate 
m-tolyl-N-mcthylcarbaniate 

aP pyrethroid, OP = organophosphate, C = carbamate. bEC emulsifiabi concentrate, W11 wettable powder, SP = soluble powder. 

Contact toxicit*v to addt GLH. To evaluate contact rates to the canol- at I -wk intervals starting at I DT with a
toxicity, GLH adults were placed in vials, anaesthetized ;pray Volume of300 liters/ha (first6sprays) to 500 liters/ha
with CO2 for 10 s, and transferred into petri dishes lined with (last 2 sprays).
filter paper and placed at the bottom of a Potter's spray Insects were sampled weekly using a FARMCOP 
tower; 2 ml of insecticidal solution was sprayed from the machine from I wk after transplanting (WT) to 8 WT. 
spray tower reserkoir using air pressure. Control insects Foliar sprai' at 14-d intervals. Experimental plots w-re 
were treated with an equal volame of distilled water. All arranged as in the "-d-interval trial, but the number ofinsects were then transferred to 15-d-old, potted, untreated insecticide applications was reduced to 5. RTV incidence
TN I seedlings in the insectary. was scored by visual absolute count and the iodine test

Cumulative mortality was recorded at 1, 4, 24, and 48 (IRRI 1983). Insects were sampled usinga sweep net in each
HAT in oneexperiment and at 5, 10, 20, 30,45, and 60 MAT plot at 6 and 13 d after insecticide application.
in another. Plots (5 X 9.75 m) were also arranged as in the 7-d­

interval trials, and cypermethrin, monocrotophos, andField tests BPMC were applied at the full rate and at half the
Of 12 insecticides tested in the greenhouse, 4 synthetic recommended rate biweekly starting at 2 DT.pyrethroids and 3others were selected and tested on 1R22 in Insects were sampled by sweeping the sweep net 10 times
the field to determine their effects on a field population of in each plot at I d before and at I, 5, and 10 d after every
GLH and on RTV incidence. insecticide application.

Foliarspra'vat7-dintervals. The wet seedbed was covered To determiie the residual toxicity of the insecticides, 20
with fiberglass mesh right after sowing to protect it -,ainst GLH adults were caged on I hill at 1,5, and 10 d after thebirds and eaily insect infestation. Plots (5 X 6 m) were laid second insecticide application. Mortality readings were 
out in RCBD with 4 replications. Twenty-one-day-old taken 48 h after infestation. 
seedlings were transplanted at 2-3 seedlings/ hill. F-rtilizer Effiect o/timing of insecticide application on RTV.I IR64,
was applied as basal at 30-30-30 NPK/ ha and as topdressing (resistant to GLH and showing field resistance to RTV) and 
at 45 d after transplanting (DT) at 50-0-0 NPK/ha. TNI (highly susceptible to GLH and RTV) were sprayed
Herbicide was applied at 1.0 kg ai/ha at 4 DT. with cypermethrin and monocrotophos 4 times at 10-d

Foliar sprays of cypermethrin, alphamethrin, delta- intervals starting at i, 5, and 10 DT. The percentage of
methrin, and ethofenprox were applied at the recommended RTV-infected hills was recorded at 60 DT. 
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Table 2. Laboratory evaluation of 12 insectiides applied as foliar sprayed with all 6 insecticides used (Table 3). However, 
sprays against Nephoterhix virescenson TNI. IRRI insectary.0 adtilts led on plants treated with synthetic pyrethroids 

Adult female nortahl:y %)48 h after caging generally showed higher mortality than those fed on plants 
Insecticideb 	 -sprayed with the other insecticides.

1 I)AT 5 )/, 10 1)AT ('ofict Ioi\ 'it- !+oadult (1.11. Three synthetic pyre-

Synthetic pyrethroids throids (e'cypermct hrii, etholenprox, and dcltamcthrin), one 
Alphatnedirin 86.3 a 86.3 a 12.5 a organophosphatc (t,'i/ophos ). and two carballates
Deltamethrin 71.3 a 32.5 c 11.3 ab (MIMC an1d IM C) were found effective on (GLH adults 
Cypermnethrin 78.8 a 28.8 c 5.0 abode 
Etiofenprox 27.5 b 8.8 d 3.8 bcde ([able 4) when sprayed directly on thet. Their residual 

Organophospllates toxicity \\as signil icanik longer than that of the other 
Monocrotopthos 86.3 a 58.8 b 7.5 abcd insecticides. Ihe 3 prctlhro ids showed high knockdown 
Triazophos 77.5 a 35.0 c 10.0 abc actlivit\ as little as I HA I. 
Acephate 20.0 b 3.8 d 3.8 abCed 
Phospliamidon i8.8 b 2.5 d 1.3 e In the sCCOld CxpcrintCt, dcltamethrit aind cypermethrin

C'arha,,,atei 	 had significanitl higher knockdown activity than 4 other 
MIPC 77.5 a 42.5 bc 2.5 cde insecticide, at 5 MAT ([Iable 5). 
Carbaryl 73.8 a 31.2 c 5.0) abcdc 
131MC 36.3 1 12.5 d 2.5 cdtC 
MTMC 27.5 b 10.0 d 1.3 e F'iel tests 
Control 2.5 c 1.3 d 1.3 e 'diar.spal at 7-dihitcrn'a/. [he adtdult (;LH population was 

aAv of 4 replications. In a colutmn, iecans fotlowed by a comimoni consistently lowcr ii all plots sprayed with the four 
letter are not significantly different at tile 55, level by DMIRI'. insecticides (Table 6). Nnlphal populations were con­
)AT = d after treatment. linsecticides were applied at (.151' ai 

(0.75 kg ai), except synthetic pyrethroids, which were applied at sistcnlv low inl all plots.
0.01% ai (0.05 kg ai), alld deltameithrin at 0.O05' ai (0.025 kg ai). RTV incidence \\as hio\cr inI all plots treated with
Spray volume was based on 500 liters water/ha. insecticides than inl the control plot (Table 7). The incidence 

was lowest in cypermcthrin-treatcd plots, confirming the 
l//c't of f/i'qtet'nt' of insectidh' alydication on R '11. findings of' Satapath\ and Anjaney'ult (1984) in India. 

I R64, TN I and I R42 ( Ioderately resistant to G [.H) were 1+/iar Apra'I-at /4-el in'r'as. When four pyrethroids 
treated with cypernethrin, ninomcrottiphos, and Ml PC in 0, were applied at the recommended doses, adult GLH 
2, 3, and 4 sprays at 10-d inter\als starting at 5 DIT. The populations \were generally lower il tile plots sprayed with 
percentage of RTV-infected hills was recorded it 60 DT. cypecrmet hritn, deltamct hrin. and ethofenprox (Table 8). No 

significant difference was obtained between the alpha-

R1St' I S AN I) 1 )lS1 SSI( )\ 	 mcthrin and control plots. Nymphal populations in treated 
plots \wcre generally lower than those in the control. 

Greenhouse tests RTV incidence inI the treated plots, except in the 
Residtal to.xici *' to, ada/t Gi.. At I I )AI. high adult alphamethrin-treated plot, was lower than in the untreated 
mortality was observed o plants treated with cyperinethrin, plots (Table 9). There was no significant difference among 
deltarnethrin. alphanethriln. monocrot ophos, triazophos. the four pyrethroids. Yields were higher in treated plots,
MIPC, and carb:ryl (Fable 2). At 5 I)AT, alplamet hrin except in the alphanlctlri n-trcated plot. 
gave significantly higher mortality. At 10 DAT, 	mortality When cvpermethrin, monocrotophos, and BPMC were 
was low in all treatments, applied at the full rate and at half the recommended rate, 

In the second experiment, cvcn at I h after release, high adtilt (;I.1- populatilns were not significantly different 
adunlt mortality or knckdomn \was observed 	 on plants bct\\cen trteatments within each insecticide, although the 

Table 3. Laboratory evaluatitn of 6 insecticides applied as foliar sprays against N. virescens t "N I. IRRI insectary.( 

Adult female knockdown/mcrtality ( ' 7 
Insecticidebl 

I lIAR 2 lIAR 3 IAR 6 'tAR 12 lIAR 24 HAR 

Cypermethrin 100.0 a 100.0 a 100.0a 110.0 a 100.0 a 100.0 a 
Deltamethrin 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a 
Ethofenprox 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a 
MIPC 97.5 b 100.0 a 100.0 a 1(10.0 a 100.0 a 100.0 a 
Monocrotophos 78.8 c 96.3 b 100.0 a 100.0 a 100.0 a 100.0 a 
Alpliatnethrin 77.5 c 83.8 c 78.8 b 80.0 b 83.8 b 90.0 b 
Control 0.0 d 0.0 d 0.0 0.0 c 0.0 0.0c 	 c c 
aAv of 4 replications. In a column, means followed by a common letter are not significantly different at the 5% lesel by DMRT. HAR = h after 
release. blnsecticides were applied at 0.15% at, except synthetic pyrethroids, which were applied at 0.01% ai, and deltamethrin at 0.005% ai. 
Spray volume was based on 500 liters water/ha. 
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Table 4. Laboratory evaluation of 12 insecticides against N. virescens by contact toxicity using Potter's spray tower. IRRI insectarya
 

insecticideb 
 Adult female cumulative i, irtality (%) 

1 HAT 4 HAT 24 FlAT 48 HAT
Synthetic pyrethroids 

Cypermcthrin 95.0 a 100.0 aEthofenprox 100.0 a 100.0 a92.5 a 100.0 aDeltamethrin 100.0 a 100.0 a92.5 a 96.3 ab 96.3 abAlphamethrin 97.5 a6.3 bcd 15.0 def 25.0 de 28.8 ed 

Triazophos Organophosphate!0.0 e 6.3 fgMonocrotophos 81.3 tc 87.5 ab5.0 bcd 26.3 dePhosphamidon 38.8 d 47.50.0 c c1.3 gAcephate 0.0 e 
1.3 f 17.5 d1.3 g 5.0 fCarbanzates 3.8 e 

MTMC 8.8 bc 81.3 b 96.3 abBPMC 96.3 a17.5 b cMIPC 2.5 cde 
65.0 c 76.3 b75.0 
32.5 dCarbaryl 45.0 d 50.0 c0.0 e 8.3 efg 28.8 de 36.3 cdControl 0.4 c 0.8 g 3.3 f 10.4 eaAv of 4 replications, 20 GLH/replication. In a column, means followed by a common letter are not significantly different at the 5%level byDMRT. HAT = h after treatm at. bInsecticides were applied at 0.15% ai (0.75 kg ai), except synthetic pyrethroids which were applied at 0.01%(0.05 kg ai) and deltamethrin at 0.005% ai (0.025 kg ai). Spray volume was based on 500 liters water/ha. 

Table 5. Laboratory evaluation of 6 insecticides against N. virescens an TN I by contact toxicity using Potter's spray tower. IRRI insectary.a
 

Adult female knockdown/mortality (%)
Insecticideb
 
5 MAT 10 MAT 
 20 MAT 30 MAT 45 MAT 60 MAT 

Deltamethrin 78.8 a 95.0 a 100.0 a 100.0 aCypermethrin 70.0 a 100.0 a 100.0 a92.5 a 100.0 a 100.0 aEthofenprox 100.0 a 100.0 a15.0 b 21.3 b 36.3 bAlphamethrin 2.5 cd 
40.0 b 47.5 b 48.8 b3.8 c 15.0 c 12.5 cMIPC 2.5 15.0 c 16.3 ccd 3.8 c 0.0 d 2.8 dMonocrotophos 13.8 c 18.8 c5.0 cd 3.8 c 2.5 d 2.5 dControl 2.5 d 2.50.0 d 0.0 c 0.0 d 

de 
0.0 d 0.0 d 0.0 e

aAv of 4 replications. In a column, means followed by a common letter are not significantly different at the 5% level by DMRT. MAT = mnafter treatment. bInsecticides were applied at 0.15% ai, except synthetic pyrethroids, which were applied at 0.01% ai, and deltamethrin at0.005% ai. Spray volume was based on 500 liters water/ha. 

Table 6. Field evaluation of 4 synthetic pyretnroids applied as foliar sprays against N. rirescenson TNI. IRRI, 19t14 WS. 

Inseeticidea Rate loppers (no.) caught/l 0 hills by FARMCOpb 

(gai/ha) 1 WT 2 WT 3 WT 4 WT 5 WT 6 WT 7 WT 8 WT 

Cypermethrin 50.0 3.0 a Adults0.0 a 1.0 ab 4.0 aDeltamethrin 12.5 2.0 a 
0.0 b 0.0 b 0.0 b 0.0 b0.0 a 1.0 ab 6.0 aEthofenprox 100.0 3.0 a 1.0 a 2.0 a 5.0 a 
0.0 b 0.0 b 0.0 b 0.0 b 
1.0 b 0.0 bAlphamethrin 12.5 0.0 b 0.0 b1.0 a 1.0 a 1.0 ab 4.0 a 1.0 b 1.0 aControl 0.0 b 0.0 b2.0 a 1.0 a 0.0 b 6.0 a 7.5 a 1.0 a 1.0 a 5.0 a 

Cypermethrin '0.0 0.0 0.0 ym phsb b 1.0 c 0.0 cDeltamethrin 12.5 0.0 0.0 
2.0 c 1.0 b 0.0 b 1.0 bb b 9.0 ab 1.0 cEthoproxyfen 100.0 1.0a 
7.0 b 1.0 b 0.0 b 0.0 c0.0 b 6.0 b 1.0 c 6.0 h 1.0 bAlphamethrin 12.5 6.0 b 0.0 c0.0 b 0.0 b 3.0 c 6.0 b bControl 7.0 1.0 b 0.0 b 1.0 b0.0 b 3.0 a 18.0 a 39.0 a 84.0 a 46.0 a 46.0 a 18.0 a 

aInsecticides were app!icd at 1, 8, 15, 22, 29, 36, 43, rand 50 d after transplanting. blnseci sampling by FARMCOP machine was done weeklystarting I wk after transplanting (WT). Within adults or nymphs, means in a column followed by a common letter are not significantly differentat the 5% level by DMRT. 
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Table 7. Field evaluation of 4 synthetic pyrethroids applied as foliar Table 9. Effect of synthetic pyrethroids applied as foliar sprays on sprays to prevent RTV on TN I. IRRI, 1984 WS. RTV incidence on and yield of TN i. IRRI, 1985 WS. 

1tilts
((i) showing RTV 

Insecticidea Rate synptosInsecticidea RTV sybptons
(g ai/hia) 

40 DT 60 1)T 
Cypertiethrin 50.04.9 c 
Deltamethrin
Fllofeniprox 12.5 8.9 bc 29.6 11010.0 11.1 1) 21.7 bL' 
Alphameithrin 12.5 8.6 bc 21.2 bc 
(Control 22.1 a . 1.8. a 

'Insecticides were applied at 1,8 1 S,22, 29, 30, 43, arid 50 d after
iransplantiog (tDT). 'In a eolurIin, means follOWed by a con mmon 
letter are not significantly different at the 5",7level by lIt RI. 

GI .Hpopulation as generally lo\Ncr in treated plots (Iable 
J0). 
RTV incidence at 40 and 60 1)'1 was significantly lower it 

treated plots than in the control (Table I I). here was no 
significant difference in RT\"incidence betmcwen the fill rate 
and half the recommended rate 
Cyperctehri n gave theI lovesthighest yield (table 

Even at hall the rccomtncnded 

for any insecticide tested, 
R IV incidence and the
R). 

atc. (11.11 mortality ol 
treated hills at 10 )AI was higher than on untreated hills 
There was no significant difference itt rrortalitv bet ween the 
full rate and half the recotnmetnded rate irrespective of time 
after treatment. (Cypernethrinwas slightly superior to tile 
others (Table 12). 

l [.Ii/ct of tinting of insectig'ithl al)iaWion n RTI*. 

Timing of insecticide application affected RTV incidence oil 
I R64 and TN I (Fig. I). Sigtificantly lower incidence was 
obtained on IiR64 than on TNI ininsecticide-treated plots 
when the first application was at 	5 DT. 

fi]/ct o'freqtwnct' of insecticih, application otn RT'. 
More frequent insecticide applications resulted in signi-
ficant differences only on the moderately resistant IR42, and 
not on the highly resistant IR64 or the susceptible TNI 
(Fig. 2). 

Table 8. Field evaluation of 4 synthetic pyrethroids applied as foliar sprays against N. irescens on TN 1.IRRI, 1985 WS. 

Hoppers caught (no.j/10 htills by FARMCOI'1' 
insecticidea Rate 1st application at 2d application at 

(g ai/ha) 1 DT 20 DT 
6DAT 13DAT 6DAT 

Cyperrnethrin 50.0 0.3 a 3.8 a 2.0 a 
Deltamethrin 12.5 0.5 a 0.8 b 2.8 a 
Alphamethrin 12.5 0.5 a 1.8 ab 2.3 t 
Ethotenprox 100.0 0.5 a 1.3 b 2.8 a 
Control 0.3 a 0.5 ) 2.0 a 

C.permetrir 50.0 0.0 a 1.3a 1.5 1 

Deltarnethrin 12.5 0.0 a 0.0 a 2.8 1) 

Alphianiethrin 12.5 0.0 a 0.0 a 2.0 )

Ithofenprox 100.0 0.0a 0.0 a 2.0 ) 


Control 	 0.0 a 0.0 a 6.8 a 

a 

..


13DAT 

Aldtolts' 
0.8 b 
1.5 ab 
1.5ab 
1.5 ab 
4.3 a, 

Inecgijc ateia 	 aits60wii tl b~ 
at61__ _ li_ 


yrmethrin 50.0 a6c29.5 b 1.30 a
 
l)eltatnethrin 	 24.1Alplianiethrin 	 39.4 abb 1.49 ab12.512.5 	 0.57 
Ilithofenprox 100.0 22.9 1 1.65 a 
Control 43.3 a 0.59 b 

"Insecticides were applied at 1,20, 34, 49, and 63 d after trans­
planting (liT). I'in a column, means followed by a common letter 
are ,liot level by I)MRT.significantly different at tile 5%.;" 

St M1MARY 

(reenlouse tests 
0 	Of 8 conventional insecticides applied as foliar sprays, 

2 orgttophosphates (nmonocrotophos and triazophos) 
and 4 carhantatcs (BPM(', carbaryl, M IPC, and MTMC) 
caused higher (IH adlt mortality (73-W6 'i at I I)AT)
than the untreated control (Ihan 	 1-31'). 
(Cypertnethrin. deltatnethrin, and ethofenprox caused 
higher adiUlt mortality and a quicker knockdown effect 
(I()(at I Itaftcr reIease) than any cft he 8 conventional 
insecticides as foliar sprays.
 
('eyprrmethrin. dcltamethrin, ethofenprox, triazophos,
 
l3PMC. and MTMNC caused higher mortality (75-100%)
 
than the untreated control (I -11%) in the contact toxicity
 
test.
 

Fiel tests 
* 	Foliar sprays of cypermethrin, deltamethrin, and etho­

fcnprox reduced adult and nymphal GLH populations 
and RTV incidence (10-30% at 60 DT) compared with a 
RTV incidence of 82%:' in tile untreated control. 

0 	Cyperniethrin reduced RTV incidence most (10%). 

3d application at 


34 DT 

61)AT 13DAT 


1.8 ab 1 .3 al) 
0.5 b) 1.3ab 
3.0 a 
1.0 at) 
1.0 ab 

Ai'"1,phxv
2.5 ) 13.8 a 
9.0 at) 0.8 0 
6.8 t1) 16.3 a 
6.0 ab 3.3 b 

12.0)a 18.0 a 

3.1) ab 
0.5 b 
4.3 a 

24.5 a 
6.5 1 

19.8 at) 
5.5 b) 

26.8 a 

Insecticides; w.ere applied at I, 20, 34. 49, and 63 d after transplanting (1)F). Leafhtio per.,werecation (DA'r). Within adults or nurnphs, means in a coltun folh,.ed via cominion letter are 
DMNI
RT. 

4th application at 5th application at 

49 DT 63 DT
 
6DAT 13DAT 6DAT 13DAT
 

0.3 1 0.0 b 0.3 b 3.0 b 
0.3 b 1.8 b 2.5 ab 2.3 b 
8.3 a 9.5 a 6.0 a 7.8 ab 
1.0 b 0.5 b 1.5 ab 2.0 b 
9.0 a 7.5 a 5.5 a 12.3 a 

1.0 c 0.8 c 0.8 c 4.3 a 
3.3 c 2.8 c 2.3 be 2.5 a 

10.5 b 7.5 ab 7.3 b 12.8 a 
0.0 c 3.3 be 4.0 bc 3.0 a 

20.8 a 11.8 a 16.0 a 11.5 a 

sairpled at 6 anJ I3 d after insecticide appli.
not significantly different at the 5% level by 

http:folh,.ed
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Table 10. Effect of 3 insecticides applied as foliar sprays on A. 
rirescens on IR22. IRRI, 1986 DS. 

No. tifad nt s/10 s\eepsa
Insecticide 	 ~ RatkaIe(gai/lha) 1 )11I I I)AT 5 DAT 10 I)AT 

lstapplication,at 2 )TICypermethrin 	 5(0 4.8 a 1.3 b 4.8 1b 12.0 at) 
251) 4.0 2.5 6.3 b 7.5a b bc 

Monocrotophos 750 6.5 a 2.8 1 4.3 ) 4.5 c 
375 6.5 a 2.0 1) 5.8 b 7.3 bc 

BPNIC 750 6.3 a 3.8 I 7.8 ) 7.8 bc 
375 4.8 a 5.0 ab 5.3 h 6.8 be 

Control - 6.8a 8.5a i13.8a 15.0 a 

2d applicatioi, at 10 D7' 
Cypermethrin 	 500 7.8 b 1.5 d 11.5 a 12.0 a_250 10.5 ab 3.0 cd 15.3 a 15.3 a 

Monocotophos 750 b bed 13.5
7.5 5.8 a 11.8 at 

375 10.3 ab 8.8 b, 9.5 a 14.0 a 
BPMC 	 750 6.8 b 8.0 bc 13.3 a 16.5 a 

375 8.0 b 10.3 ab 11.3 a 12.5 a 

Control 14.5 a 14.8 a 14.5 at 17.3 
a 

.?d apllication, at 30 DT
Cypermethrin 	 50(0 7.0 abc 3.0 c 8.8 Cd 6.5 ) 


250 A.5 c 6.5 bc 7.3 d 8.5 b

Monocrotophos 	 750 7.0 abe 6.8 bc 10.5 cd 7.3 b 

375 10.5 ab 9.01) b 14.5 be 13.5 a 
BPMC 750 5.8 be 9.8 b 19.0 at) 8.01) b 

375 7.3 abc .0)0 18.1) a1 8.0 1) 
Control 11.3 a 16.3 a 22.3 a 13.3 a 

4th application, at 44 DT 
Cypermethrin 500 5.5 b 4.0 b 0.3 ( 6.8 c 

250 4.8 b 3.3 b 1.3 d 7.8 c
Monocrotophos 750 7.0 ab 4.8 0 2.8 cd 11.8 bc 

375 8.0 ab 5.3 b 6.0 be 16.0 ab
BPMC 750 8.0 ab 4.0 9.3b b 14.0 abe 

375 9.8 ab 7.5 b 6.5 be 20.0 a 
Control - !2.0 a 13.0 a 15.5 a .,.0 ab 

.5th applicat io n, a t 56 D T 

Cype-methrin 500 5.5 c 0.3 b 1.5 d 0.3 b 
250 7.0 be 0.0 1 1.8 d 0.5 b 

Monocrotoplios 750 11.5 ab 1.3 b 3.3 cd 0.8 b 
375 12.0 ab 1.3 b 4.0 cd 1.3 ab 

BPMC 750 9.5 abc 2.8 b 5.3 bc 2.0 ab 
375 13.0 i 8.0 a 8.0 b 1.5 ab 

Control 	 - 13.8 a 9.8 a 13.0a 3.8 a 
aAv of 4 replications. In a column and within an application, means 
followed by a common letter are not significantly different at the
5% level by DMRT. )T = d after transplanting, DBT = d before 
treatment, DAT = d af:er treatment. 

Table 11. Effect of 3 insecticides applied as foliar sprays on RTV 
incidence on and yield of 1R22. IRRI, 1986 DS.a 

Hills (7) showing 
Insecticideb Rate RTV symp'oms Yield40iDTa65tDTand
DTPMC 

Cypermethrin 250 13.0 b 35.5 be 2.81 a 
500 10.0 b 24.9 c 2.95 a 

Monocrotophos 375 13.1 b 45.2 b 2.40 ab 
750 16.1 b 36.9 be 2.52 ab 

BPMC 375 17.8 b 46.2 b 2.13 b 
750 19.6 b 41.1 b 2.20 b 

Control 43.3 a 64.7 a 1.66 c 
aAv of 4 replications. In a column, means followed by a comn'on 
letter are not significaqtly different at the 5% level by DMRT. DT = 
d after transplanting. lasecticides were applied at 2, 16, 30, 44, 
and 58 DT. 

Table 12. Residual toxicity of 3 insecticides applied as foliar sprays 
on N. 'irescens on IR22. IRRI, 1986 DS. 

I einal' adult mortality I) 48 Ih 
al'ter cagineglnsccticida ( a/ha) . 

(vperntethrit 250 85 ,1 810 ab 25 ab 
500 93 a 85 a 35 at 

Monocrotophos 375 79 b 59 c 13 b
 
750 88 ab 69 be 23 ab
 

BPMC 375 76 b 53 c 23 ab
 
750 81 b 61 c 10 
 b
 

Control 3 c 
 5 d 3 c 

Insecticides were applied at 2, 16, 30, 44, and 58 DT.Adult mor­
tality was recorded after 2d applicatioi only. hAv of 4 replications, 
20 ad tilt s/replication. In a column, means followed by a common 
letter are not significantly different at the 5% level by l)MRT. 
DAT d after treatment. 

I.ndSecleo 

00 YerrfeO'h,,' 

1
 

40 .
 

20 
0 

Monocrotophos 
100 - ,...... 

:i!:i: :::::::::: ii:i:ii:
i:i 

80 	 ..........
 

60 
... 

40 
. .	 

: 

20 

0 

1DT 5 DT ;O T Onrreated 
Trne o' frn nseclc de a)ppiCOaon

I. Effect of timing of insecticide application on RlV incidence at 60d after
 
transplanting (1)1I in IN64 and IN I. Cypcrmethrin 10.05 kg ai 
 ha) and
 
monocrot ophos 0.40 kg ai ha) were applied 4 times at 
 10-d intervals.
 
IRRI, 1986 %et season.
 

0 	RTV incidence Nas significantly lower in plots treated 
with cvpertnethrin (24-35"7), nionocrotophos (i7-45%),(41-46"*) than in untreated (43-64%) plots. 

bThere was no significant difference between RTV inci­
dence inplots treated with the three insecticides at the full 
rate and at half the recommended rate. 

S First application at 1,5, and 10 DT produced RTV 
incidcnceat60 D ol5.2,7.4, and 31.0%incypermethrin­
treated plots, and 7.4, 12.3, and4l.0% inmonocrotophos­
treated plots, respectively. 

G Application of insecticides significantly reduced RTV
infection ot moderately resistant IR42 but not on highiy 

resistant 1R64 or susceptible TN 1.
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RTV-infected hills %) IHoechslPhilippines. Inc. deltaincthrin 2.51:', tria/ophos 

Cyper methrin 	 4()l(' 
, 
and HI'M(' 50FC 
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