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ABSTRACT Buprofezin (Applaud), a new insecticide, is highly selective. It is effective at
low rates against nymphs of Nilapart;ata lugens (Stal) (Delphacidae), Sogatella furcifera
(Horvath) (Delphacidae) and Nephotettix mrescens (Distant) (Cicadellidae) but safe to their
predators, Lycosa pseudoannulata (Boes. and Str.) (Lycosidae), Cyrtorhinus lividipennis
Reuter (Miridae), and Microvelia atrolineata (Bergroth) (Veliidae). Because hopper death
occurs at molting, adult hoppers are not affected. Residual activity of buprofezin in insectary
and field tests was longer than that of currently used carbamate insecticides.

THE BROWN PLANTHOPPER, Nilaparvata lugens
(Stal), the whitebacked planthopper, Sogatella
furcifera (Horvath), and the green leafhopper,
Nephotettix virescens (Distant), are major pests of
rice in tropical Asia (Heinrichs 1979a). Although
planthopper- and leafhopper-resistant varieties are
currently grown in several countries, the problem
of biotype selection (Pathak and Heinrichs 1982)
and lack of agronomic adaptation to certain en-
vironments where hopper-susceptible varieties are
more suitable, have resulted in a continued need
for insecticides to control hopper populations. :vIany
of the insecticides currently used for rice hopper
control are toxic to natural enemies and cause N.
lugens resurgence (Reissig et al. 1982). These in-
secticides are also a threat to the health of farmers
exposed during spraying and to fish (a source of
protein for humans) living in the rice paddies. With
repeated applications of insecticides, N. lugens
rapidly develops resistance (Heinrichs HI79b).
Carbamate resistance has been reported from Ja-
pan (Kilin et al. 1981) and Taiwan (Lin et al. 1979).

Because of the problems associated with the or-
ganophosphate and carbamate insecticides cur-
rently used for rice hopper control in Asia, there
is a need for a new class of compounds which
provide effective hopper control and are safe to
natural enemies, mammals, and fish. Buprofezin,
code named NNI-7S0 and registered in Japan as
Applaud (2-tert -butylimino.3- isopropy 1-5-pheny 1-
tetrahydro-l,3,S-thiadizin-4-one), is reported by the
manufacturer, Nihon Nohyaku, Osaka, Japan, to
be such a compound. In Nihon Nohyaku tests,
buprofezin provided effective control of nymphs
of N. lugens, S. furcifera, the smaller brown
planthopper, Laodelphax striatellus (Fallen), and
the rice green leafhopper, Nephotettix cincticeps
(Kanno et al. 1981). In field tests in Malaysia, bu-
profezin caused a gradual decline in N. lugens
populations, with residual activity of 14 days long-
er than that of BPMC, a carbamate insecticide

(Kajihara et al. 1982). Buprofezin has low mam-
malian toxicity. The acute oral toxicity LD50 to rats
is 8,700 mg/kg.

In the insecticide evaluation program at the In-
ternational Rice Research Institute, we are search-
ing for selective insecticide compounds that are
effective against planthoppers and leafhoppers but
safe to their major natural enemies. Buprofezin
was evaluated in the insectary to determine its

. efficacy against different stages of N. lugens, S.
furcifera, and N. virescens and their natural ene-
mies, and it was evaluated in the field to determine
its activity in the control of N. lugens.

Materials and Methods
Tests were conducted in an insectary under con-

trolled conditions of light (photoperiod of LD 12:
12) and temperature (27 ± 5°C) and in the field.
Laboratory-reared planthoppers, N. lugens and S.
furcifera, and a leafhopper, N. virescens, served
as test insects for the insectary tests. Insectary tests
compared buprofezin on hopper stages, relative
susceptibility of the three hopper species, and rates
on nymphs. Residual activity of buprofezin was
determined in insectary and field tests. Control of
N. lugens was determined in two field tests. The
toxicity of buprofezin to adults and immature
stages of hopper natural enemies, a spider, Lycosa
pseudoannulata (Boes. and Str.), a mirid bug, Cyr-
torhinus lividipennis (Reuter), and a veliid, Mi-
crovelia atrolineata (Bergroth), was determined in
insectary tests by the method of Heinrichs et al.
(1981). In all insectary and field tests, treatments
were replicated four times and arranged in a ran-
domized complete block design.

Hopper Stages

Eggs. Ovicidal activity of buprofezin was com-
pared with eight other insecticides (Table 1). The
gravid N. iugens females were caged on 30-day-
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• Average of four replications. Within a column, means fol-
lowed by a common letter are not significantly different at the
5% level, by Duncan's multiple range test.

Table 1. Ovicidal activity of insecticides applied as fo-
liar sprays at 0.75 kg (AI)/ha on plants containing I-day-
old N. lugens eggs, IRRI insectary, 1980

old, potted plants of 'Taichung Native l' (TN!),
an insect-susceptible variety, and allowed to ovi-
posit for 24 h, after which the cages and insects
were removed. One day later, the potted plants
were placed on a revolving table and sprayed with
an atomizer attached to a pressure pump. Spray
volume was 6.2 ml per plant, and rate, based on
insecticide on 160,000 plants per ha, was 0.75 kg
(AI)/ha. Control plants were sprayed with water.
Each treatment was replicated four times (four
potted plants) and arranged in a galvanized-iron
water tray in the insectary. Cylindrical mylar film
cages (14 cm in diameter by 54 em high) were
placed over the plants. Emerging nymphs were
counted and removed daily. When hatching ter-
minated, the number of unhatched eggs was de-
termined by dissecting the plant tissue in which
the eggs were laid.

h h
number of unhatched eggs x 100

% atc = --------------
total eggs laid (number of

unhatched eggs + number of
nymphs hatched)

Nymphs and Adults. The effect of buprofezin
on N. lugens and N. virescens 3rd- and 5th-instar

Treatment

Carbosulfan 20 EC
Carbaryl 85 WP
Azinphos ethyl 40 EC
Propoxur 20 EC
Decamethrin 2.5 EC
Buprofezin 25 WP
Diazinon 20 EC
BHC 26 WP
Chlorpyrifos 40 EC
Control

Hatched eggs
(%l"

la
3a
4a

78b
79b
80b
94c
97c
96c
98c

nymphs and adults was determined by treating
them under a Potter spray tower and by placing
them on foliar sprayed plants. In the Potter spray
tower test, 20 insects per replicate were anesthe-
tized in vials and placed in a petri dish and sprayed
with 2 ml of a 0.075% concentration of the insec-
ticide solution at a pressure of 0.7 kg/ em". The
control was sprayed with water. The sprayed in-
sects were transferred to a 700-ml beaker contain-
ing untreated TN 1 seedlings and placed in an in-
sectary. Cumulative mortality was recorded at I,
3, and 6 days after treatment (DAT).

For the foliar spray test, four 30-day-old, potted
TNI plants were placed on a rotating table and
sprayed with 12.5 ml of a 0.15% concentration of
buprofezin at a pressure of 0.7 kg/em". Based on
160,000 plants per ha and a spray volume of 500
liter fha, this concentration is equivalent to a rate
of 0.75 kg (AI)/ha. Sprayed plants were placed in
an insectary room. One day after treatment, cylin-
drical mylar film cages were placed over the pot-
ted plants, and 20 insects were placed in each cage.

Susceptibility of Hopper Species

Third-instar nymphs of the three hopper species
were placed on potted plants which had been
sprayed at rates of 0.5 and 1.0 kg (AI) of bupro-
fezin per ha, as described for nymphs and adults
in the hopper stages. Carbofuran at 0.75 kg (AI)/
ha was included as a standard check, and water-
sprayed plants served as controls. Hoppers were
placed on the caged plants a few hours after spray-
ing, and mortality was recorded 2, 4, and 6 days
later.

Buprofezin Concentrations

Five concentrations of buprofezin (0.100, 0.075,
0.050, 0.038, and 0.025%) were tested against N.
lugens and N. virescens nymphs, and three con-
centrations (0.100,0.075, and 0.050%) were tested
against S. furcifera nymphs. Carbofuran at 0.075%
served as the standard check. Procedures were the
same as described for the Potter spray tower test

Table 2. Activity of buprofezin 50 WP against various stages of N. lugens and N. virescens when treated in the Potter
spray tower, IRRI, 1981

Mortality (%) at indicated days after treatment"

Treatment' Insect N.lugens N. vircscensstage
3 6 3 6

Buprofezin 3rd instar 6a 94a 100a Ib 69a 95a
Control 3rd instar Ib 3c 5cd Ib 5b 5c
Buprofezin 5th instar 8a 55b 91b 5ab 65a 8lb
Control 5th instar Ob 3c 3d Ib 5b 6c
Buprofezin Adult 5ab 8c lOc 8a 8b 9c
Control Adult 3ab 8c 9c 4ab 6b 9c

• Applied at 0.75 kg (AI)/ha.
• Within a column, means followed by a common letter are not significantly different at the 5% level, by Duncan's multiple range

test.
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Table 3. Activity of buprofezin 50 WP against various stages of N. lugens and N. virescens when applied as a foliar
spray, IRRI greenhouse, 1981

Mortality (%) at indicated days after caging on treated plants'

Treatment" Insect N.lugens N. virescensstage
2 4 6 2 4 6

Buprofezin 3rd instar 45a 75a 98a 18a 64a 81a
Control 3rd instar 8b 9b 9b Ob 4b 6bc
Buproft'zin 5th instar 40a 70a 85a 13a 65a 94a
Control 5th instat 3c 6b 8c 3b 8b lObc
Buprofezin Adult 8b 9b 9bc 4b 8b 13b
Control Adult 6bc 9b 10bc Ob 3b 4c

• Applied at 0.75 kg (AIl/ha.
'Within a column, means followed by a common letter are not significantly different at the 5% level, by Duncan's multiple range

test.

under hopper stages. Mortality was recorded at 1,
3, and 6 DAT. Percentage of N. lugens nymphs
which had molted in the control was recorded at
1, 3, and 6 DAT to determine whether mortality
of buprofezin-treated insects occurred at time of
molting.

Residual Activity

Tests were conducted in the insectary and in
the field. In the insectary test, TNI plants were
sprayed with two rates of buprofezin (0.13 and
0.75 [AI]/ha) as previously described. BPMC at
0.75 kg (AI)/ha was used as the standard check.
Twenty 3rd-instar N, lugens nymphs were placed
on each caged, potted plant at 1 DAT, and mor-
tality was recorded 6 days later. The hoppers were
thE'n removed, the plants were again infested with
a fresh batch of insects at 7 DAT, and the process
was repeated again at 18 DAT.

For the field test, an N. lugens-susceptible IR22
variety was transplanted at a spacing of 25 by 25
cm between hills. Each hill consisted of three to
four seedlings planted at one spot. The field was
divided into 24 plots, At 40 days after transplant-
ing (DT), the plots (5 by 9 m) were sprayed with
a knapsack sprayer at buprofezin rates of 0.13,
0.25, 0.50 and 0.75 kg (AI)/ha. BPMC at 0.75 kg
(AI)/ha, which is a current recommendation for
N. lugens control in the Philippines, served as the
standard check. Untreated plots served as the con-
trol. One day after spraying, a cylindrical mylar
film cage was placed over one hill per plot, and
20 3rd-instar N. lugens nymphs were placed in
each cage. Mortality was recorded 2 days after
caging the nymphs. At 5 and 10 days after spray-
ing, old hoppers were removed and fresh hoppers
were placed in the cages, and mortality was again
recorded 2 days after caging.

.'ield Control of N. lugens

Two tE'stswere conducted. In both tests, plot size
was 5 by 7 m. In the first test, decamethrin was
applied four times at 10-day intervals beginning
at 10 DT to induce N. lugens resurgence, Two

rates of buprofezin (0.13 and 0.5 kg [AIJlha) in a
volume of 300 liters of spray solution were applied
three times at 15-day intervals at 45, 60, and 75
DT. BPMC at 0.75 kg (AI)/ha served as the stan-
dard check. Counts of N.lugens were made 2 days
before the first spray application and 5, 10, and
15 days after each of the three applications, using
a suction sampling machine (Carino et al. 1979).

In the second test, two rates of buprofezin, An-
nona oil, and MIPC were sprayed at 20, 40, and
65 DT. Buprofezin and MIPC were applied at 0.5
and 0.75 kg (AI)/ha, the latter rate being currently
recommended for MIPC in the Philippines. Oil
from the fruit of Annona glabra which was re-
ceived from Vietnam was applied at rates of 0.5
and 0.75 kg oil per ha. Farmers in Vietnam crush
the fruit of A. glabra, mix the oil with water and
a detergent, and spray for N. lugens control. After
each spray application, a cylindrical mylar film
cage was installed over one hill in each plot and
20 3rd-instar N. lugens nymphs placed in each
cage. Mortality counts were taken at 5 days after
caging (DAC). Grain yield was recorded at har-
vest.

Table 4. Activity of foliar sprays of buprofezin 50 WP
and carbofuran 12 F against nymphs of N. lugens, N. vi·
rescens, and S. furcifera, IRRI insectary, 1981

Insecticide and rate (kg [AII/ha)
Mortality Insect Buprofezin Carbo-

at: furan Control
1.0 0.25 0.75

2DAC' N.lugens 41.2a 41.2ab 100.Oa 2.5ab
N. virescens 23.8b 26.2b 97.5a O.ob
S. furcifera 48.8a 50.0a 98.9a 6.2a

4DAC' N.lugens 80.0ab 80.0b 100.Oa 6.2ab
N. virescens 75.0b 80.0b 97.5a 2.5b
S. furcifera 88.8a 92.5a 100.0a 12.5a

6 DAC' N. lugens 95.0ab 95.0a 100.0a 8.8a
N. virescens 88.8b 92.5a 97.5a 8.8a
S. furcifera 97.5a 93.8a 100.0a 13.8a

• Within a column, means under the same insecticide and DAC
on treated plants, followed by a common letter, are not signifi-
cantly different at the 5% level, by Duncan's multiple range test.
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Table 6. Residual activity of buprofezin 50 WP and
BPMC 50 WP against 3rd-instar N. lugens nymphs when
placed on foliar-sprayed plants, IRRI, insectary, 1981

• Insectswere placed on treated plants at I, 7, and 13 days after
plants were sprayed and mortality readings were taken 6 days
after infestation at 7, 13, and 19 days after treatment. Within a
column and within a row (in parentheses), means followedby a
common letter are not significantlydifferent at the 5% level, by
Duncan's multiple range test.

Effect of Buprofezin on Natural Enemies

One test was conducted to compare the contact
toxicity of buprofezin with that of several other
insecticides (see Table 10) by spraying adults of
the three predator species in the Potter spray tow-
er. All insecticides were applied at a concentration
of 0.075%, except that decamethrin was applied
at 0.0013%. Twenty adults of each predator species
per replication were sprayed as previously de-
scribed; then they were placed in vials with prey
consisting of untreated N. lugens nymphs. Be-
cause of their cannibalistic nature, L. pseudoan-
nulata were individually placed in vials with the
prey. Microvelia atrolineata were placed in a vial
with water and C. lividipennis placed in a dry
vial. Mortality counts were recorded at 48 h after
treatment.

In the second test, C. lividipennis and M. atro-
lineata nymphs and 1. pseudoannulata spider-
lings were used rather than adults, as in the first
test. Ten predators per replicate were sprayed with
buprofezin and carbofuran (standard check) at a

59b (b)
71a (b)
21c (c)
ud (a)

7 13

lOOa (a)
lOOa (a)
56b (b)
14c (a)

Mortality (%)when infested at
indicated days after treatment"

l00a (a)
l00a (a)
96b (a)
lOc (a)

0.13
0.75
0.75

Rate
Insecticide (kg [AI]/

hal

Treatment

Buprofezin
Buprofezin
BPMC
Control70

60

3 6
Days after treatment

10

o

20

80

30

40

90

Mortality and molting (%)

100

Fig. 1. Mortality of N. lugens nymphs when treated
in the Potter spray tower with a concentration of 0.075%
carbofuran and buprofezin, and water (control), and
percentage of nymphs in the control which had molted
at the indicated days after treatment.

Table 5. Contact toxicity of carbofuran 12 F and different rates of buprofezin 25 WP when applied on nymphs of
N. lugens, N. virescens, and S.furcifera with a Potter spray tower, IRRI insectary, 1980

Treatment Mortality (%)at indicated days after treatment"

and % N./ugens N. virescens S. furcifera
conen

3 6 3 6 3 6
Carbofuran

0.075 96a lOOa 10Da 94a 99a 99a lOOa lODa IDOa
Buprofezin

0.100 14b 63b 95a llb 75b 96a llc 58c 96a
0.075 20b 63b 96a 8bc 73b 90bc 25b 76b 99a
0.050 l6b 85a 99a lObc 83b 95abc 18bc 71b" 10Da
0.038 9b 7lb 98a 8bc 83b 96ab _h

0.025 lOb 88a 96a 3c 76b 86c
Control 3c 5c 9b 4bc 8c 10d ld ld lOab

• In a column, means followedby a common letter are not significantlydifferent at the 5% level, by Duncan's multiple range test.
• Excluded from the test.
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Table 7. Mortality of 3rd-instar N. lugens nymphs when
caged in the field on plants sprayed with buprofezin 50
WP and BPMC 50 WP, IRRI, wet season, 1980

Treatment Mortality (%) at indicated days
and rate after treatment"

(kg [A1l/ha) 5 10

Buprofezin
0.13 93ab 21b 9c
0.25 96a 34b 20bc
0.50 99a 55a 28b
0.75 98a 68a 45a

BPMC
0.75 89b 30b 10c

Control 9c 8c Od

• Mortality was recorded 2 days after placing insects on the
<,aged plants. Means within a column, followed by a common
letter, are not significantly different at the 5% level, by Duncan's
multiple range test.

concentration of 0.075% in the Potter spray tower
and placed in vials as described for the test with
adults. Mortality was recorded at 1 and 6 days
after spraying.

Results

Stages. Buprofezin caused a slight but signifi-
cant decrease in the hatching of N. lugens eggs
(Table 1). Ovicidal activity of buprofezin, how-
ever, was low compared with that of carbosulfan,
carbaryl, and azinphos ethyl, where only 1 to 4%
of the eggs hatched as compared with 80% in bu-
profezin.

In both the Potter spray tower (Table 2) and
foliar spray tests (Table 3), buprofezin was effec-
tive against 3rd- and 5th-instar N. lugens and N.
virescens nymphs but was not active against adults.
However, nymphal mortality did not occur until
a few days after treatment. In the Potter test, mor-
tality was low at 1 DAT, reaching 90 to 100% only
at 6 DAT in most of the treatments. Results of the
foliar spray test were similar with mortality of

buprofezin treatments reaching 13 to 45% at 2
DAT and 80 to 90% at 6 DAT.

Susceptibility of Hopper Species. The three
hopper species differed only slightly in their re-
sponse to buprofezin (Table 4). Mortality of N.
virescens was slightly less than that of N. lugens
and S. furcifera in a few treatments. Compared
with carbofuran, which caused 98 to 100% mor-
tality of the three species at 2 DAC, mortality in
the buprofezin treatments was only 24 to 50%,
again indicating the delayed killing action. At 6
days after caging nymphs on sprayed plants, mor-
tality in all treatments was ca. 90%.

Buprofezin Concentrations. Mortality of N. lu-
gens and N. virescens at the buprofezin concen-
trations of 0.025 to 0.100% was generally similar
in the three observations (Table 5). At 6 DAT,
mortality of the three hopper species at all con-
centrations, except N. virescens at 0.075 and
0.025%, was not significantly different from that
of carbofuran, which was 99 to 100%.

Observations on the molting of N. lugens in the
untreated control indicated that percent mortality
in the 0.075% buprofezin treatment was closely
related to the percentage of insects which had
molted (Fig. 1). This indicates that mortality due
to buprofezin occurs at the time of molting.

Residual Activity. In the insectary test, foliar
sprays at both buprofezin rates caused 100% mor-
tality of N. lugens nymphs at 1 DAT, but residual
activity of the high rate was longer, as indicated
by the higher mortality at 13 DAT (Table 6).
However, both buprofezin rates provided longer
residual activity than that of BPMC, which
dropped from 96% mortality at 1 DAT to 56% at
7 DAT and 21% at 13 DAT.

Residual activity of buprofezin was shorter
in the field than in the insectary test (Table 7).
At the lowest rate of 0.13 kg (AI)/ha mortality
dropped from 93% at 1 DATto 21% at 5 DAT
and 9% at 10 DAT, At equivalent rates of 0.75 kg
(AI)/ha, the buprofezin treatment had longer re-
sidual activity than that of BPMC. Buprofezin at

Table 8. Activity of buprofezin against field populations of N. lugens, variety IR22, IRRI, wet season, 1981

Treatment No. of N. lugens/hill'

and rate 2nd Spray treatment 3rd Spray treatment
(kg [AII/ha)" BT'

5DAT 10 DAT 15 DAT 5DAT 10 DAT 15 DAT

Buprofezin 50 WP
0.13 10.5a 5.8c 11.5ab 5.5d 3.3b 2.5b 2.7b
0.50 10.2a 5.0c 11.8ab 6.5c 3.5b 2.8b 2.5b

BPMC 50 WP
0.75 12.1a 6.5b 7.9b 7.1b 3.3b 2.1b 4.7b

Control 11.4a 16.4a 18.5a 16.0a 13.7a 13.2a 14.7a

• Spray applications were made at 45, 60, and 75 days after transplanting. Data from the first application are not given.
b Within a column, means followed by a common letter are not significantly different at the 5% level, by Duncan's multiple range

test.
'BT = 1 day before treatment.
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Table 9. Mortality of the 3rd-instar brown planthopper nymphs under field conditions when caged on plants treated
with foliar sprays of buprofezin, a botanical insecticide (Annona oil), and a commercial insecticide (MIPC), IRRI, dry
season, 1981

Treatment and
Brown planthopper mortality (%).

Grain yield
rate (kg [AIl/ha) 1st spray, 2nd spray, 3rd spray, (t/ha)

20 DT 40 DT 65 DT

Buprofezin
0.75 87.5ab 81.2a 25.0a 4.2ab
0.50 95.0a 83.8ab 23.5ab 4.7a

Annona oil
0.75 76.0b 66.2c 12.5abc 4.2ab
0.50 83.8b 67.5bc 11.2bc 4.0ab

MIPC
0.75 76.2b 88.8a 16.2abc 4.7a
0.50 76.2b 81.2abc 16.2abc 3.6ab

Control 6.2c 8.8d 5.0c 3.3b

• Within a column, means followed by a common letter are not significantly different at the 5% level, by Duncan's multiple range
test.

Table 11. Contact toxicity of carbofuran 12 F and bup-
rofezin 25 WP against nymphs of predators, C. lividiPen-
nis, M. atrolineata and L, pseudoannulata spiderlings when
treated in the Potter spray tower, IRRI insectary, 1981

Mortality in all treatments was low at 65 DT, like-
ly due to the full plant canopy at that date which
inhibited penetration of insecticides to the lower
portion of the plant where N. lugens feeds. Grain
yield was highest in the 0.5 buprofezin and 0.75
kg (AI)/ha MIPC treatments-significantly great-
er than the controL This indicates possible control
of natural populations of hoppers but samples were
not taken to substantiate this.

Effect of Buprofezin on Natural Enemies. Bu-
profezin had no effect on the adults of the three
predators when sprayed in the Potter spray tower
(Table 10), Whereas carbosulfan caused 97, 83,
and 100% mortality of L. pseudoannulata, M.
atrolineata, and C. lividipennis, mortality in the
buprofezin treatment was 0, 23, and 15%, respec-
tively, not differing significantly from the control.

In the second test, carbofuran was highly toxic
to C. lividipennis nymphs and L. pseudoannulata
spiderIings and of low toxicity to M. atrolineata
nymphs (Table ll). Buprofezin had no effect on
nymphs of the three predators.

Mortality (%) at indicated days after spraying'

C. lividi- M. alToline- L. pseudo-
pennis ala annulata

14a 34a 93a 93a
Ib lOb Ob Ob
Ib 9b Ob Ob

666

99a 99a
Ob lOb
Ib 9b

Treatment"

Carbofuran
Buprofezin
Control

0.25 kg (AI)/ha provided residual activity equal
to that of BPMC at 0.75 kg (AI)/ha.

Field Control of N. lugens. The number of N.
lugens in the treatments with buprofezin at 0.13
and 0.5 kg (AI)/ha were lower or equal to those
in the treatment with BPMC at 0.75 kg (AI)/ha
on the various sampling dates (Table 8). Popula-
tions in the buprofezin and BPMC treatments were
one-half to one-fifth the size of those in the control.

In the field test where 3rd-instar N. lugens
nymphs were caged on plants after spraying at 20,
40, and 65 DT, mortality at the two buprofezin
rates was high and equal to or superior to that of
the Annona oil and MIPC treatment (Table 9).

Mortality (%)b

Insecticide'
L. C.

pseudo- M. I' 'd'
annu- alTolineala 1m Ipen-
lala

nlS

Carbosulfan 20 EC 97a 83ab 100a
Carbofuran 12 F 90ab 50cde 100a
Azinphos ethyl 40 EC 63cd 33def 100a
BHC 26 WP 57cd 68bcd 43e
Decamethrin 2.5 EC 37de 95a 65cd
MIPC50WP 7fg 45cdef 98a
Carbaryl 85 WP 13fg 65bcd 43e
Ethylan 45 EC 3fg 23efg 50de
Methyl parathion 50 EC 3fg 55b 95ab
Diazinon 20 EC 3fg 70bc 85bc
Acephate 30 EC 3fg 23efg 100a
Buprofezin 25 WP Og 23efg 15f
Control Og 5g 3f

Table 10. Contact toxicity of insecticides to the adult
stage of three predators of the brown planthopper, N. lu-
gens, when sprayed with insecticide in a Potter spray tower,
IRRI, insectary, 1980

• Applied at a concentration of 0.075%, except decamethrin at
0.0013%.

b Mortality was recorded at 48 h after spraying. Within a col-
umn, means followed by a common letter are not significantly
different at the 5% level, by Duncan's multiple range test.

• Applied at a concentration of 0.075%.
b Within a column, means followed by a common letter are not

significantly different at the 5% level, by Duncan's multiple range
test.
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Discussion

Buprofezin is a highly selective insecticide. It
was effective against the three hopper species tested
and has been reported to have activity against the
smaller brown planthopper, L. striatellus, and the
rice green leafhopper, N. cincticeps, two species
occurring in the semi temperate regions of Japan
and Korea (Kajihara et al. 1982). Buprofezin, how-
ever, was not toxic to the three predators tested
nor larvae of the striped rice stem borer, Chilo sup-
pressalis (Heinrichs and Basilio, unpublished data).

Buprofezin does not have knockdown activity,
and mortality is delayed because the hoppers die
when they molt. It is thus not active against the
non molting adult hopper stage. In a pest manage-
ment program, buprofezin application should be
based on systematic field monitoring and done
when hoppers in the nymphal stage reach the eco-
nomic threshold. If adults are allowed to become
abundant, buprofezin should be combined with a
knockdown insecticide. The knockdown insecti-
cide will provide immediate control of the adults,
and buprofezin may provide slight ovicidal activ-
ity and residual activity, resulting in the suppres-
sion of the next generation of nymphs.

Because of its effectiveness against rice hoppers
and safety to natural enemies, mammals, and fish,
buprofezin is a promising candidate insecticide for
planthopper and leafhopper control in the inte-
grated management of rice insects where it is com-
patible with other control tactics.
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