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

R. F. Macatula,” S. L. Valencia,” and O. Mochida?

ABSTRACT

Laboratory and field trials were conducted from 1984 to 1986 at 1RRI to
dewermine the effect of various insecticides against green leathopper (GLH) and in
preventing rice tungro virus (RTV) discase. In laboratory tests. 12 insecticides -
4 synthetic pyrethroids (alphamethrin, cypermethrin, deltamethrin, and etho-
fenprox), 4 organophosphates (acephate, monozrotephos, phosphamidon, and
triazophos), and 4 carbamates (BPMC, carbaryl, MIPC, and MTMC) - were
tested at 0.157 a1 for conventional insecticides and 0.01¢7 ai tor pyrethroids
(exceptdeftamethrir at 0.0057¢ ai) as foliar sprays and by the contact toxicity test
using rice cultivar Taichung Native 1 (TN1). Twenty GLLH adults were caged atter
insecticide treatment, and mortality readings were recorded at 1-24 h after
treatment (HAT) with fohar spravs and at 5-60 min after treatment (M AT) in
contact toxicity tests.

Six insccticides  alphamethrin, cypermethrin, deltamethrin, cthofenprox,
monocrotophos, and MIPC  were further tested in field experiments to assess
GLH population, level of RTV infection, and timing and frequency of insecticide
application as 4-8 foliar sprays at 0.0125-0.4 kg aiha at 10-d intervals using
21-d-old scedlings of resisiant (IR64), moderately resistant (IR42), and
susceptible (FNT or IR22) cultivars,

Of the 12 insecticides tested, 2 arganophosphates (monocrotophos and
triazophos) and 4 carbamates (BPMC, carbaryl, MIPC, and MTMC) gave
higher adult mortalities (73-86¢7) at I d after treatment (DAT) than the untreated
control (1-3¢¢). whereas 3 pyrethroids (cypermethtin, deltamethrin, and ctho-
fenprox) gave higher adult meatalivy and a quicker knockdown effect (10097) at |
HAT than any of the 8 conventional insecticides as foliar sprays. Six insecticides
(cypermethrin, deltamethrin, etholenprox, triazophos, BPMC, and MTMC)
gave 75-100% mortality at 48 HAT in contact toxicity tests.

In field tests, significantly lower adult and nymphal populations and RTV-
infected hills were observed in plots treated with cither cypermethrin, delta-
methrin, or ethofenprox than in the untreated control. Cypermethria showed the
lowest RTV infection (10€7) at 60 d after transplanting (DT).

Timing and {requency of inseeticide application affected RTV incidence. First
applications at 1, 5, and 10 DT produced R'TV-infected hills at 60 DT 0 5.2, 7.4,
and 31.0C¢ in cvpermethring 7.4, 12.3, and 41.0% in monocrotophos; and 30.4% in
the untreated controf (IR64). However, timing of application did not affect RTV
incidence on TN [exceptin plots treated with cypermethrinat | DT. Three sprays
of cypermiethrin or monocrotophos and 4 of MIPC at 10-d intervals starting at 5
DT significant!y reduced RTV infection in 1R42,

"This report is based on the senior author’s MS thesis “Evaluation of 12 insecticides against green leathopper Nephotettix virescens ; Distant) (Homontera:
Clmddhd.u) tor pre \Lnnnb rice tungro virms disease,™

“Research assistant and senior research assistant. Entomology Department, International Rice Rescarch Institate, P. O. Box 933, Manila, Philippines.
‘Former entomotogist, IRRT (Current address: Tropical Agriculture Rescarch Center. Ibaraki-ken, Tukuba- -gun, Yatabe-Tyo, Oowasi 2-1, 305, Japan).



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

The green leafhopper (GLLH) Nephotetiix virescens
(Distant) (Homoptera: Cicadellidae) is one of the major rice
pests in South and Southeast Asia. It damages the rice plant
in two ways: directly by sucking sap from the plant, and
indircctly by transmitting virus discases. As a sccondary
effect, the feeding and ovipositional marks predispose
plants to fungal and bacterial inf:ction. and the honeydew
encourages sooty molds (Pathak 1977). GLH is a major
vector of rice tungro virus (RTV) discase, which severely
reduces yiclds (Heinrichs 1979, Palomar and Ling 1966,
Rivera and Ling 1968, Rivera and Ou 1965). It also
transmits yellow dwari {Ou and Rivera 1967, Palomar and
Rivara 1967) and transitory vellowing (Hsich et al 1970).

Outbreaks of RTV and GLH have occurred repeatedly in
the Philippines, Bangladesh, India, Indonesia, Malaysia,
and Thailand. In the Philippines, RTV outbreaks occurred
in 1957, 1962, 1969-71, 1975, and 1977 (Bergonia 1978). In
1984, rice cultivars IR36 wuad IR42 (both moderately
resistant to GL.H) were highly 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 G1.H on rice is
applying insecticides. Hopperborne virus discases are
generally difficult to control on susceptible rice cultivars
with insccticides when victor 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 resistant cultivars may
succumb to RTY 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 Lim
and Heong (1984). Greater use of insecticides is expected
because other control measures — such as using resistant
varicties and intensifying the role of biocontrol agents -— are
slow to develop and limited in scope. Despits the numerous
natural biological control agents present in the 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 50-809% yield reductions in
certain areas because of direct feeding (Pathak 1968). Inthe
last few years, the importance of GLH in Indonesia has been
increasing. During tae 1968-69 wet scason, an estimated

2,000 ha were damaged by direct feeding (Sochardjan 1973).
In India. GI.H often destroys rice in castern Uttar Pradesh
(Misia and Prasad 1980).

Some of the commonly used insecticides in the organo-
phosphate and carbamate groups caused 90-100% GLH
mortality 24 h after treatment (HAT) in the laboratory
(IRRT 1982, 1983, 1985) as foliar sprays, but they cannot
prevent RTV infection, because GLH may transmit virus
particles before dying. We need eftective insceticides with a
rapid knockdown effect. Some synthetic pyrethroids have a
quick knockdown effect and ave cffective at very low
dosages of 10-200 g ai-ha compared with the 500-1,000 g
@i/ha required in conventional insccticides (Ozaki et al
19844, Prasad and Mohan 1983). Thus. the level of residue
may te low on crops. These chemicals are biodegradable
and do not pose undue environmental problems.

MATERIALS AND METHODS

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

Greenhouse tests

Residuat 1oxicity to adult GLH. Thirty-day-old potted
seedlings of a GLH-susceptible cultivar, Taichung Native |
(TN1), 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 of cacii west chemical — squivalent to a
rate of 0.025-0.75 kg ai‘ha in a volume of 500 fiters of
water/ ha.

The insecucidal solutions were sprayed using an Arthur

‘homas spray bottle connccted 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 °C, 60-80%
relative humidity, and 12-h daily illumination. The treat-
ments 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 1n a mylar film
cage on the potted plants. Insect mortality was recorded 48 h
after caging. In another trial, insect moriality caused by 6
insecticides was recorded 1, 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 Clussd Formulation® Brand name Chemical name

Cyrermethsin P 5 LIC Cymbush a-cyano-3-phenoxybenzyl 2,
2-dimethyl-3- (2,2-dichlorovinyl)
cyclopropane carboxylate

Deltamethrin P 25 EC Decis (IUPAC) (s) - cyano-3-phenoxybenzyl
(IR, 3R) -3- (2,2-dibromovinyl)-2
dimethylcyclopropane carboxylate

Ethofenprox P 20 EC Trebon 2- (4-cthoxypheny1)-2-methy1 propyl
3-phenoxybenzyl ether

Alphamethrin P 5 Wp Fastac alpha-cyano-3-phenoxybenzyl-342,2-
dichlorovinyl) -2,2-dimethyl
cyclopropane

Acephate orp 75 Sp Orthene 0, S-dimethyl acetylphosphorainido-

) thioate

Monocrotophos op 30 EC Azodrin 202R O, Odimethyl-O- (2-methylcarba-
moyl-1-methyl-vinyl) phosphate

Phosphamidon op 50 IC Dimecron 0, O-dimethyl (2-chloro-2- (dicthyl-
carbamoyl)-1-methylvinyl) pliosphate

Triazophos op 40 LC Hostathion 1-phenyi-3- (0-O-dicthylthionophos-
phate)-1,2 4-triazole

BPMC C 50 EC Hopcin 2-sec-buty] phenyl N-methyl-
carbamate

Carbaryl C 85 S§p Sevin L-naphthyl methylcarbamate

MIPC C 50 wp Hytox 2-isopropyl-phenyl-N-methyl-
carbamate

MTMC C 30 EC Tsumacide m-tolyl-N-methylcarbamate

o pyrethroid, OP = organophosphate, C = carbainate. PEC = emulsifiable concentrate, WP = wettable powder, SP = soluble powder.

Contact toxicity to adult GLH. To evaluate contaet
toxicity, GLH adults were placed in vials, anaesthetized
with COxfor 10s, and transferred into petri dishes lined with
filter paper and placed at the bottom of a Potter’s spray
tower; 2 ml of insccticidal solution was sprayed from the
spray tower reservoir using air pressure. Control insects
were treated with an equal voiame ¢f distilled water. All
insects were then transferred to 15-d-old, potted, untreated
TN scedlings in the insectary.

Cumulative mortality was recorded at |, 4, 24, and 48
HAT in one experiment and at 5, 10, 20, 30, 45, and 60 MAT
in another.

Field tests

Of 12 insecticides tested in the greenhouse, 4 synthetic
pyrethroids and 3 others were selected and tested on IR22 in
the field to determine their effects on a ficld population of
GLH and on RTV incidence.

Foliar spray at 7-d intervals. The wet seedbed was covered
with fiberglass mesh right after sowing to protect it =2 gainst
birds and eatly insect infestation. Plots (5 X 6 m) were laid
out in RCBD with 4 replications. Twenty-one-day-old
scedlings were transplanted at 2-3 seedlings/hill. Fartilizer
was applied as basal at 30-30-30 NPK /ha and as topdressing
at 45 d after transplanting (DT) at 50-0-0 NPK/ha.
Herbicide was applied at 1.0 kg ai/ha at 4 DT.

Foliar sprays of cypermethrin, alphamethrin, delta-
methrin, and ethofenprox were applied at the recommended

rates to the canopy at I-wk intervals starting at | DT with a
spray volume of 300 liters/ha (first 6 sprays) to 500 liters/ ha
(last 2 sprays).

Insects were sampled weekly using a FARMCOP
machine from | wk after transplanting (WT) to § WT.

Foliar spray at 14-d intervals. Experimental plots vere
arranged as in the 7-d-interval trial, but the number of
insecticide applications was reduced to 5. RTV incidence
was scored by visual absolute count and the iodine test
(IRRT1983). Insccts were sampled using a sweep net in each
plot at 6 and 13 d after insecticide application.

Plots (5 X 9.75 m) were also arranged as in the 7-d-
interval trials, and cypermethrin, monocrotophos, and
BPMC were applied at the full rate and at half the
recommended rate biweekly starting at 2 DT.

Insects were sampled by sweeping the sweep net 10 times
in cach plot at I d before and at 1, 5, and 10 d after every
insecticide application.

To determine the residual toxicity of the inseciicides, 20
GLH adults were caged on 1 hill at 1, 5, and 10 d after the
second insecticide application. Mortality readings were
taken 48 h after infestation.

Effect of timing of insecticide application on RTV, 1R64,
(resistant to GLH and showing field resistance to RTV) and
TN (highly susceptible to GLH and RTV) were sprayed
with cypermethrin and monocrotophos 4 times at 10-d
intervals starting at 1, 5, and 10 DT. The percentage of
RTV-infected hills was recorded at 60 DT.



Table 2, Laboratory evaluation of 12 insecticides applied as foliar
sprays against Nephotettix virescens on TN1, IRRI inscctary 9

Adult female mortaliry (%) 48 I after caging

Insecticide? —
I DAT SDAT 10 DAT
. Synthetic pyrethroids
Alphamechrin 86.3 4 86.3a 12,54
Deltamethrin 7134 325 ¢ 11.3 ab
Cypermethrin 78.8a 288 ¢ 5.0 abede
Lithofenprox 27.5 b 8.8 d 3.8 bede
Organophosphates
Monocrotaphos 86.3 1 588 1 7.5 abed
Triazophos 77.5a 350 ¢ 10.0 abe
Acephate 20.0 b g d 3.8 abede
Phosphamidon i8.8 b 2.5 d 1.3 ¢
Carbamates
MIpC 77.54 42.5 be 2.5 ede
Carbaryl 73.8a K2 Y 5.0 abede
BPMC 363 b 125 d 2.5 ode
MTMC 275 b 10.0 d 1.3 ¢
Control 25 ¢ 1.3 d 1.3 v

AV of 4 replications, In a column, means followed by a common
letter are not significantly different at the 55 level by DMRT.
DAT = d after treatment. PInsecticides were applied at 0.15% ai
(0.75 kg ai), except synthetic pyrethroids, which were applied at
0.01% ai (0.05 kg ai), and deltamethrin at 0.005% ai (0.025 kg ai).
Spray volume was based on 500 liters water/ha.,

Iffect of frequency of insecticide application on RTV
IR64, TNI and IR42 (moderately resistant to GLH) were
treated with cypermethrin, monocrotophos, and MIPC in (),
2, 3, and 4 sprays at 10-d intervals starting at § DT, The
pereentage of RTV-intected hills was recorded at 60 DT,

RESUTL TS AND DISCUSSION

Greenhouse tests
Residual toxicity 1o adult G1LIL At T DAT, high adult
mortality was obscrved on plants treated with cypermethrin,
deltamethrin, alphamethrin, monocrotophos, triazophos,
MIPC, and carbaryl (Table 2). At 5 DAT, alphamethrin
gave significantly higher mortality. At 10 DAT, mortality
was low in all treatments,

In the second experiment, even at | h after release. high
adult mortality or knockdown was observed on plants
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spraved with all 6 insecticides used (Table 3). However,
adults fed on plants treated with synthetic pyrethroids
generally showed higher mortality than those fed on plants
sprayed with the other insecticides,

Contact toxicity 1o adidt (G111 Three synthetic pyre-
throids (cypermethrin, ethofenprox, and deltamethrin), one
organophosphate (triazophos). and two carbamates
(MTMC and BPMC) were found eftective on GLLH adults
{(Table 4) when sprayed directly on them. Their residual
toxicity was significantly longer than that of the other
inseeticides. The 3 pyrethroids showed high knockdown
activity as linde as 1 HAT,

[n the second experiment, deltamethrin and cypermethrin
had significantly higher knockdown activity than 4 other
insecticides at 3 MA'T (Table 3).

Field tests

Foliar spray at 7-d intervals. The adult GLH population was
consistently lower in all plots spraved with the four
insecticides (Table 6). Nymphal populations were con-
sistently low i all plots,

RTV incidence was lower in all plots treated with
msecticides than in the controd plot (Table 7). The incidence
wias lowest in cvpermethrin-treated plots, confirming the
findings of Satapathy and Anjaneyulu (1984) in India.

Foliar spray ar 14-d intervals. When four pyrethroids
were applied at the recommended doses, adult GLH
populations were generally lower in the plots sprayed with
cyvpermethrin, deltamethrin, and ethofenprox (Table 8). No
significant difference was obtained between the alpha-
methrin and control plots. Nymphal populations in treated
plots were generally lower than those in the control.

RTV incidence in the treated plots, except in the
alphamethrin-treated plot, was lower than in the untreated
plots (Table 9). There was no significant difference among
the four pyrethroids. Yields were higher in treated plots,
exeept in the alphamethrin-treated plot.

When cvpermethrin, monocrotophos, and BPMC were
applied at the full rate and at half the recommended rate,
adult GLH populations were not significantly differcnt
between treatments within cach insecticide, although the

Table 3. Laboratory evaluation of 6 insecticides applied as foliar sprays against ¥, virescens on TN1, IRRI insectary ¢

Adult female knockdown/mcrtality (%)

Insecticide?

1 HAR 2 HAR 3 HAR 6 AR 12 HAR 24 HAR
Cypermethrin 100.0 a 100.0 a 100.0 a 100.0 & 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 975 b 100.0 a 100.0 a 100.0 a 100.0 a 100.0 a
Monocrotophos 788 ¢ 96.3 b 100.0 a 100.0 a 100.0 a 100.0 a
Alphamethrin 71.5 838 ¢ 788 b 80.0 b 838 b 90.0 b
Control 0.0 d 00 d 0.0 ¢ 0.0 ¢ 0.0 ¢ 00 ¢

avof 4 replications. In a column, means followed by a common letter are not significantly different at the 5% level by DMRT. HAR = h after
release. PInsecticides were applied at 0.15% ai, except synthetic pyrethroids, which were applied at 0.01% ai, and deltamethrin at 0.005% ai.

Spray volume wus based on 500 liters water/ha.



6 IRPS No. 128, October 1987

Table 4. Laboratory evaluation of 12 insecticides against V, virescens by contact toxicity using Potter’s spray tower. IRRI insectary @

Adult female cumulative 1. artality (%)

Insecticide?

1 HAT 4 HAT 24 HAT 48 HAT

Synthetic pyrethroids
Cypermethrin 95.0 a 100.0 a 100.0 a 100.0 a
LEthofenprox 925a 100.0 a 100.0 a 100.0 a
Deltamethrin 925a 96.3 ab 96.3 ab 97.5a
Alphamethrin 6.3 bed 150  def 250 de 28.8 «od
Organophosphate:
Triazophos 0.0 ¢ 6.3 fg 81.3 te 87.5 ab
Monocrotophos 5.0 bed 263 de 388 ¢ 475 ¢
Phosphamidon 0.0 e 1.3 g 1.3 { 175 d
Acephate 0.0 e 1.3 g 5.0 f 3.8 e
Curbamates

MTMC 8.8 be 813 b 96.3 ab 96.3a
BPMC 175 b 650 ¢ 75.0 ¢ 763 b
MIPC 2.5 cde 325 d 450 d 500 ¢
Carbaryl 0.0 e 8.3 efg 28.8 de 363 «cod
Control 0.4 ¢ 0.8 g 33 f 10.4 e

%Av of 4 replications, 20 GLH/replication. In a column, means followed by a common letter are not significantly different at the 5% level by
DMRT. HAT = h after treatmant. blnsecticides 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 on TN1 by contact toxicity using Potter’s spray tower. IRRI insectary,?

Adult female knockdown/mortality (%)

Insecticide?

5 MAT 10 MAT 20 MAT 30 MAT 45 MAT 60 MAT
Deltamethrin 78.8a 95.0a 100.0 a 100.0 a 100.0 a 100,0 a
Cypermethrin 70.0 a 9254 100.0 a 100.0 a 100.0 a 100.0 a
Ethofenprox 150 b 21.3 b 363 b 40.0 b 475 b 488 b
Alphamethrin 25 «cod 38 ¢ 150 ¢ 125 ¢ 150 ¢ 163 ¢
MIPC 25 «od 3.8 ¢ 0.0 d 28 d 138 ¢ 18.8 ¢
Monocrotophos 5.0 «cod 38 ¢ 2.5 d 25 d 2.5 d 25 de
Control 00 d 0.0 ¢ 0.0 d 00 d 00 d 0.0 e

9Av of 4 replications. In a column, means followed by a common letter are not significantly different at the 5% level by DMRT. MAT = min
after treatment. PlInsecticides were applied at 0.15% ai, 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,

Table 6. Field evaluation of 4 synthetic pyretnroids applied as foliar sprays against N, rirescens on TN1. IRRI, 1984 WS.

Hoppers (no.) caught/10 hills by FARMCOP?

Insecticided Rate
(8 ai/ha) IWT  2WT IWT 4WT SWr 6 WT 7WT 8 WT

Adults

Cypermethrin 50.0 30a 0.0a 1.0 ab 4.0a 0.0 b 00 b 00 b 00 b

Deltamethrin 12,5 20a 0.0a 1.0 ab 6.0a 00 b 0.0 b 0.0 b 0.0 b

Ethofenprox 100.0 30a 10a 20a 5.0a 1.0 b 0.0 b 00 b 00 b

Alphamethrin 12.5 1.0a 1.0a 1.0 ab 4.0a 10 b 1.0a 00 b 00 b

Control 20a 1.0a 0.0 b 6.0a 7.5a 1.0a 1.0a 5.0a
Nymphs

Cypermethrin £0.0 00 b 00 b 1.0 ¢ 0.0 ¢ 20 ¢ 1.0 b 00 b 10 b

Deltamethrin 12,5 00 Db 00 b 9.0 ab 1.0 ¢ 7.0 b 1.0 b 00 b 00 ¢

Ethoproxyfen 100.0 1.0a 00 b 6.0 b 1.0 ¢ 60 b 1.0 b 60 b 0.0 ¢

Alphamethrin 12,5 00 b 00 b 0 ¢ 6.0 b 70 b 10 b 00 b 1.0 b

Control 00 b 3.0a 18.0a 39.0a 84.0a 46.0 a 46.0 a 18.0a

a . .
Insecticides were applied at 1, 8, 15, 22, 29, 36, 43, and 50 d after transplanting. blnsec: sampling by FARMCOP machine was done weekly

starting 1 wk after transplanting (WT), Within adults or nymphs, means in a column fi d i
at the $% tevel by Darn? p n follewed by a common letter are not significantly different



Table 7. Field evaluation of 4 synthetic pyrethroids applicd as foliar
sprays to prevent RTV on TNI. IRRI, 1984 WS,
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Table 9. Effect of synthetic pyrethroids applied as foliar sprays on
RTV incidence on and yield of TN, IRRI, 1985 WS,

o Hills (%) showing RTV
Rate symptomsd

[nsecticided (e aifha)

40 DT 60 DT
Cypermethrin 50.0 49 ¢ 9.5 ¢
Deltamethrin 12,5 8.9 be 296 b
Lthofenprox 100.0 IL.E b 21.7 be
Alphamethrin 12,5 8.6 be 21.2 be
Control 221 a B1.8a

"Insecticides were applied at 1, 8,15,22,29,36,43,and S0 d after
wansplanting (DT). ?In a column, means followed by o common
letter are not significantly different at the 59 level by DMRT,

G1.H population was generally lower in treated plots (Table
10).

RTV incidence at 40 and 60 DT was significantly lower in
treated plots than in the control (Table 11). There was no
significant difference in RTV incidence between the tull rate
and half the recommended rate for any insecticide tested.
Cypermethrin gave the lowest RTV incidence and the
highest vield (Table 11).

Even at hall the recommended rate. GLH mortality on
treated hills at 10 DAT was higher than on untreated hills,
There was no significant difference in mortality between the
full rate and half the recommended rate irrespective of time
after treatment. Cypermethrin was slightly superior to the
others (Table 12).

Effect of timing of insecticide application on RTV.
Tinmng of insecticide application affected RTV incidence on
IR64 and TNI (Fig. 1). Sign'ficantly lower incidence was
obtained on IR64 than on TNI in insccticide-treated plots
when the first application was at 5 DT,

Effect of frequeney of insecticide application on RTV,
More frequent insccticide applications resulted in signi-
ficant differences only on the moderately resistant IR42, and
not on the highly resistant IR64 or the susceptible TN
(Fig. 2).

e Hills showing .
Insecticided (glz‘;/t;u) RTY symptoms :,tl/elllg)b
at 60 DT
Cypermethrin 50.0 295 b 1.30 a
Deltamethrin 12,5 24,1 b 1.49 a
Alphamethrin 12,5 39.4 ab 0.57 b
Ethotfenprox 100.0 29 b 1.65a
Control 43.3a 0.59 b

“Insecticides were applied at 1, 20, 34, 49, and 63 d after trans-
planting (DT). PIn a column, means followed by a common letter
are not significantly different at the 5 level by DMRT,

SUNMMARY

Greenhouse tests

® Of 8 conventional insecticides applied as foliar sprays,
2 organophosphates (monocrotophos and  triazophos)
and 4 carbamates (BPMC, carbaryl, MIPC, and MTMC)
caused higher GLLH adult mortality (73-86¢; at 1 DAT)
than the untreated control (1-3¢7).

® Cypermethrin, deltamethrin, and ethofenprox caused
higher adult mortality and a quicker knockdown effect
(100 at 1 h after release) than any cf the 8 conventional
inseeticides as foliar sprays.

® Cypermethrin, deltamethrin, ethofenprox, triazophos,
BPMC. and MTMC caused higher mortality (75-1009%)
than the untreated control (1-119%) in the contact toxicity
test.

Field tests

® Foliar sprays of cypermethrin, deltamethrin, and etho-
fenprox reduced adult and nymphal GLH populations
and RTV incidence (10-309 at 60 DT) compared with a
RTV incidence of 82¢¢ in the untreated control.

® Cypermethrin reduced RTV incidence most (109).

Table 8, Field evaluation of 4 synthetic pyrethroids applied as foliar sprays against N, virescens on TNIL, IRR1, 1985 WS,

Hoppers caught (10.)/10 hills by FARMCOP?

Insecticided Rate Ist application at 2d application at 3d application at 4th appiication at Sth application at
(g ai/ha) 1 DT 20 DT 34 DT 49 DT 63DT
6 DAT 13DAT 6 DAT 13 DAT 6 DAT 13 DAT 6 DAT 13 DAT 6 DAT 13 DAT

Adules

Cypermethrin 50.0 0.34 384 2.0a 0.8 b 1.8 ab 1.3 ab 03 b 00 b 0.3 0 30 b

Deltamethrin 12.5 0.5a 0.8 b 2.8 1.5 ab 05 b 1.3 ab 0.3 b 1.8 b 2.5ab 23 b

Alphamethrin 12.5 0.54 1.8 ab 234 1.5 ab 3.0 3.0 ab 8.3a 9.5a 6.0 7.8 ab

l:thotfenprox 100.0 0.5a 1.3 b 284 1.5 ab 1.0 ab 0.5 b 1.0 b 0.5 b 1.5 ab 20 b

Control 0.3a 05 b 204 4.3 1.0 ab 4.3a 9.0a 1.5a 5.5a 12.3a
Nvwmphy

Cypermethrin 50.0 0.0 1.3a 15 b 25 b 13.8a 2452 1.0 ¢ 0.8 ¢ 08 ¢ 43a

Deltamethrin 12.5 0.00a 0.0 4 28 b 9.0 ab 0.8 b 65 b 33 ¢ 28 ¢ 2.3 be 25a

Alphamethrin 12,5 0.0a  0.0a 20 b 6.8 ab 16.3 a 19.8 ab 105 b 7.5 ab 7.3 b 12.8a

I'thofenprox 100.0 0.04 0.0a 20 b 6.0 ab 33 b S5 b 0.0 ¢ 33 be 4.0 be 3.0a

Control 0.0a 0.04 6.8 12.0u 0.8 4 11

18.0 a 2684 2 Ba 16.0 a 11.52a

a - . . . . R . L. X
Insecticides were applied at 1, 20, 34, 49, and 63 d after transplanting (DT), ”Lcul‘hnrpcra were sampled at 6 and 13 d after insecticive appli-
cation (DAT). Within adults or numphs, means in a column followed by a common letter are not significantly different at the S% level by

DMRT.
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Table 10, Effect of 3 insecticides applied as foliar sprays on &,
virescens on IR22, IRRI, 1986 DS.

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

Rate
(g ai/ha)

No. of adults/ 10 sweeps?
L DBT I DAT  SDAT 10 DAT
Ist II[’[JII'L'HVI'I';II, at2Dr
Cypermethrin 500 4.8 u 1.3 b 48 b 12.0 ab
250 40a 25 b 6.3 b 7.5 be

Insecticide

Monocrotophos 750 6.5 a 28 b 43 b 45 ¢
375 6.5 2.0 b S8 D 7.3 be

BPMC 750 6,34 8 b 7.8 b 7.8 be
375 4.8 a 5.0ab S3b 6.8 be

Control - 6.8 4 8.5a 13.8a 15.0a

Zd application, at 16 DT
Cypermethrin 500 7.8 b 1.5 d 11.5a 12.0a
250 10.5ab 3.0 «¢d 15.3a 15.3a

Monocrotophos 750 7.5 b 58 bed 1354 11.8a
375 10.3ab 8.8 be 954 14.0 a
BPMC 750 6.8 b 8.0 be 13.3a 16.5a

375 8.0 b 10.3ab 11.3a 12.5a
~ 145a 14.8a 1454 17.34

Sd application, at 30 DT
Cypermethrin 500 7.00abe 3.0 ¢ 8.8 ol 6.5 b
250 A5 ¢ 6.5 be 73 d 85 b
Monocrotophos 750 7.0abc 6.8 be 105 ¢ 73 b
375 10.5ab 9.0 b 145 be  13.5a

Control

BPMC 750 S8 bc 9.8 b 19.0 ab 8.0 b
375 7.3abc 20 b [8.0 ab 8.0 b
Control - 11.3a 16.3a 223 13.3a

delvapplication, at 44 DT

Cypermethrin 500 55 b 40 b 0.3 d 68 ¢
250 48 b 330 1.3 d 78 ¢
Monocrntophos 750 7.0ab 4.8 b 28 «¢d 11.8 be
375 B.0ab 53 b 6.0 be 16.0ab
BPMC 750 B8.0ub 4.0 b 9.3 b 14.0 abe
375 98ab 7.5 b 6.5 be  20.0a
Control - 120a 13.0a 15.5a +0.0 ab

Sthapplication, at 58 DT
Cype-methrin 500 55 ¢ C3 b 1.5 d 03 b
250 7.0 be 0.0 b 1.8 d 05 b
Monocrotophos 750 11.sab 1.3 b 33 cd 08 b
375 120ab 1.3 b 4.0 od 13ab

BPMC 750 9.5abc 2.8 b 5.3 be 2.0ab
375 13.0a 8.0a 8.0 b 1.5 ab
Control - 13.8a 9.84 13.0a 3.8a

%AV 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. DT = d after transplanting, DBT = d before
treatment, DAT = d after treatmens.

Table 1. Effect of 3 insecticides applied as foliar sprays on RTV
incidence on and yield of IR22, IRR1, 1986 DS.a

Hills (%) showing

- Rate RTV symp*oms Yield
b
Insecticide (g ai/ha) (t/ha)
40 DT 65 DT

Cypermethrin 250 130 b 35.5 be 28l a
500 10.0 b 249 ¢ 295a

Monocrotophos 375 13.1 b 452 b 240 ab
750 16.1 b 36.9 be 2.52ab

BPMC 375 178 b 46,2 b 213 b
750 19.6 b 41.1 b 2200 b
Control 43.3 a 64.7 a 166 ¢

TAv of 4 replications. In a column, wicans followed by a common
letter are not significur),tly different at the 5% level by DMRT, DT =
d after transplanting. “Iasecticides were applied at 2, 16, 30, 44,
and 58 DT.

FFemale adult mortality (%) 48 h
Rate after caging?

Insecticided (g aif/ha) L e
1 DAT SDAT 10 DAT
Cypermethrin 250 85 ab 80 ab 25 ab
S00 93 a 85 a 35a
Monocrotophos 375 79 b 59 ¢ 13 b
750 88 ab 69 be 23 ab
BPMC 375 76 b $3 ¢ 23 ab
750 81 b 61 ¢ 10 b
Control 3 ¢ N d 3 ¢

“Insecticides were applied at 2, 16, 30, 44, and 58 DT. Adult mor-
tality was recorded after 2d application only. PAv of 4 replications,
20 adolts/replication, In a column, means followed by a common
letter are not significantly different at the 5% level by DMRT.
DAT = d after treatment,

RV nfected milis (95}

Lypermethnin

100

801" | o wes
™

6o

30 |-

Monocrotophos

uUnireated

Time of frs! insectcde apphcahon
L. Effect of timing of insecticide application on RTV incidence at 60d after
transplanting (DT) in IR64 and TNI. Cypermethrin (0.05 kg ai* ha) and
monocrotophos (0.40 kg ai-ha) were applied 4 times at 10-d intervals.
IRRI, 1986 wet season.

® RTV incidence was significantly lower in plots treated
with cypermethrin (24-35C(), monocrotophos (37-450),
and BPMC (41-46¢() than in untreated (43-646¢) plots.
There was no significant difference between RTV inci-
dence in plots treated with the three insecticides at the full
rate and at half the reccommended rate.

® First application at 1, §, and 10 DT produced RTV
incidence at 60 DT o01'5.2, 7.4, and 31.0% in cypermethrin-
treated plots, and 7.4, 12.3, and 41,06 in monocrotophos-
treated plots, respectively.

© Application of insecticides significantly reduced RTV
infection on maderately resistant IR42 but not on highiy
resistant IR64 or susceptible TN1.



RTV-infected hills (%)

Cypermethrin
100 -
8o}
60 -
a0 Frequency :

NMonaaratopt.on

100

100+ v

Y

60 |- : 7 : %
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IRGA ™

Cattivar

2. Effect of frequency of insecticide application on R TV incidence at 60 d
after transplanting (DT) in 3 rice cultivars. Monacrotophos and MIPC
(0.40 kg ai; ha) and cypermethrin (0.05 kg ai-ha) were applied 0, 2, 3, and
4 times at 10-d intervals starting at S DT IRRI, 1986 wet season.

CONCLUSIONS

The 12 insecticides tested can be classified into 3 groups -~
most effective (cypermethrin, deltamethrin, ethofenprox,
and monocrotophos), effective (BPMC, MIPC, triazophos,
carbaryl, and MTMC), and ineffective (alphamethrin,
acephate, and phosphamidon) by knockdown effect and
mortality.

Timing and frequency of insecticide application are very
important. To reduce RTV incidence, application should be
started within 5 DT and repeated at least X times at 7- 1o 10-d
intervals,

Application of insceticides can significantiy reduce RTV
incidence only on a moderately resistant cultivar like 1R42.
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