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Abstract

Pymetrozine 50 WG was field evaluated for its bio-efficacy against brown planthopper (BPH) and white
backed planthopper (WBPH) in rice during Kharif 2007 and Rabi 2007-08 with five dosages viz., 100, 125,
150, 175 and 200 g a.i./ha in Kharif and four dosages in Rabi. The results revealed that all the dosages of
pymetozine 50 WG recorded more than 90 per cent reduction in the population of both BPH and WBPH over
the untreated control and superior to neonicotinoids like imidacloprid and thiamethoxam 25 g a.i./ha and chitin
bio-synthesis inhibitor like buprofezin 25 SC (@ 125 g a.i./ha. Whereas more or less equal to buprofezin 25 SC
@ 250 g a.i./ha. The highest grain yield of 5256 kg/ha was recorded in pymetrozine 50 WG @ 175 g a.i./ha
treated plots during Kharif 2007 and 6842 kg/ha in buprofezin 25 SC @ 250 g a.i./ha treated plots during Rabi

2007-08 and was on par with in pymetrozine 50 WG @ 200 g a.i./ha (6481 kg/ha).
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Introduction

Rice (Oryza sativa L.) is an important staple food crop for
more than half of the world population and accounts for
more than 50 per cent of the daily calorie intake (Khush,
2005). Approximately 21 per cent of the global production
losses of rice are attributed to the attack of insect pests
(Yarasi et al., 2008). Among the 20 serious insect pests
of rice, brown planthopper (BPH), Nilaparvata lugens
Stal” and white backed planthopper (WBPH), Sogatella
furcifera Horvarth (Homoptera: Delphacidae), are
considered to be most destructive insect pests in Asian
countries (Park ef al., 2008) also causing significant
yield loss in wet and dry seasons of Godavari delta. In
recent years major out breaks of BPH were recorded in
several rice growing countries like China, Korea, Japan,
India, Indonesia, Malaysia, the Philippines, Thailand and
Vietnam (Heong and Hardy, 2009). Insecticides are the
major dependable tools in managing these insect pests
and several insecticides belonging to different classes
were reported to be effective (Krishnaiah et al., 2008).
The insecticides though effective, their large scale and
continuous use either causes pest resurgence (Tanaka et
al.,2000) or the insect developed resistance to insecticides
(Matsumura et al., 2008 and Lakshmi et al., 2010) and
thus aggravating the BPH problem. Hence, there is a

regular need to evaluate new groups of insecticides with
different modes of action. Pymetrozine is one of the new
insecticide molecules, belonging to pyridine azomethine
class with unique mode of action. It is reported to effective
against aphids and white flies in vegetables, potatoes,
tobacco, deciduous citrus and ornamentals (Chandela,
2003). Physiologically, it appears to act by preventing
these insects from inserting their stylus into the plant
tissue. In order to generate information on the bio-efficacy
of pymetrozine 50 WG against planthoppers in rice, the
present experiment was conducted with five different doses
of pymetrozine and compared with standard insecticide
checks like thiamethoxam 25 WG, imidacloprid 17.8 SL
@ 25 g a.i./ha and buprofezin 25 SC @ 125 g and 250 a.i./
ha.

Material and Methods

A field experiment was conducted at A.P. Rice Research
Institute and Regional Agricultural Research Station,
Maruteru, West Godavari district during Kharif 2007 and
Rabi2007-08 in irrigated rice. The experiment was laid out
in a randomized block design using susceptible rice variety,
Prabhat (MTU 3626) with nine treatments in Kharif and
eight treatments in Rabi and each was replicated thrice.
The plot size was 24 m* during Kharifand 19.68 m?* during
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Rabi were separated from each other so as to prevent
water movement from one plot to another. The treatments
includes pymetrozine 50 WG @ 100, 125, 150, 175 and
200 g a.i./ha, thiamethoxam 25 WG, imidacloprid 17.8 SL
@ 25 ga.i./ha, buprofezin 25 SC @ 125 g and 250 g a.i./ha
and untreated check. Two to three seedlings were planted
per hill with a spacing of 20x15cm during Kharif and
15x15cm during Rabi. The fertilizers, N: P: K was used at
60:40:30 kg/ha during Kharif and 120:60:40 during Rabi.
The test insecticides were applied twice as foliar spray
with a knapsack sprayer @ 500 litres spray fluid / hectare
at appropriate stage based on the planthoppers build-up.
Care was taken to avoid drift of spray solution to adjacent
plots.

The data on planthoppers (BPH and WBPH) were collected
from 20 randomly selected hills from each plot at one day
before and five and ten days after the treatment. Before
harvest of the crop, the hopperburn hills and healthy
hills were counted separately in each plot and per cent
hopperburn area was computed. The data on planthopper
numbers were transformed to square root values and the
data on percentages of hopperburn area was transformed to
Arc Sinevalues. Similarly, grain yields were recorded from
net plot area of 15.81 m? during Kharif and 14.65 m? during
Rabi and converted to Kg/ha. The data was statistically
analyzed and means were separated by L.S.D method
(Cochran and Cox, 1957). The results were presented in
tables 1, 2 and 3.

Results and Discussion

Pretreatment data on planthopper (both BPH and WBPH)
numbers during Kharif from the table 1 indicated that the
differences in planthopper numbers per 20 hills among
the different treatments were not significant indicating the
uniform distribution of the insect. During Kharif both
the planthoppers (BPH and WBPH) and during Rabi only
BPH were observed.

White backed planthopper

The results (table 1) showed that all the treatments were
significantly superior in reducing the buildup of WBPH
than untreated control at all the observation recorded
after each spray. At five days after first spray, among the
treatments, imidacloprid 17.8 SL @ 25 g a.i./ha recorded
lowest population of WBPH (29.70 numbers/20 hills) was
on par with pymetrozine 50 WG @ 200 (69.00 numbers/20
hills), 175 (79.0 numbers/20 hills), 125 (90.70 numbers/20
hills), 150 g a.i./ha (124.00 numbers/20 hills) and
thiamethoxam 25 WG (73.70 numbers/20 hills). These
were followed by pymetrozine 50 WG @ 100 g a.i./ha
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(162.30 numbers/20 hills) and buprofezin 25 SC @ 125
g a.i/ha (203.70 numbers/20 hills). Significantly highest
population of WBPH was recorded in untreated control
(1178.30/20 hills). At ten days after the first spray also
pymetrozine at all the dosages were equal in managing
the population of WBPH ranging from 33.00 to 51.30
numbers/20 hills and on par with the check insecticides,
imidacloprid (57.3 numbers/20 hills) and thiamethoxam @
25 ga.i./ha (67.00 numbers/20 hills). These were followed
by buprofezin 25 SC @ 125 g a.i/ha (475.70 numbers/20
hills). Significantly highest population of WBPH was
recorded in untreated control (2368.00/20 hills).

At five days after the second spray, pymetrozine at all the
dosages tested recorded significantly lower number of
WBPH per 20 hills ranged from 23.70 to 49.30 numbers and
were followed by the check insecticides viz., buprofezin
25 SC @ 125 g a.i/ha (214.30 numbers), imidacloprid
@ 25 g a.i./ha (312.00 numbers) and thiamethoxam @
25 g a.i/ha (394.20 numbers).  Significantly highest
population of WBPH was recorded in untreated control
(1192.70 numbers/20 hills). At ten days after the
second spray, except thiamethoxam 25 WG all the other
treatments recorded lower number of WBPH than the
untreated control. Among the treatments, all the dosages
of pymetrozine resulted equal in managing WBPH
population ranging from 11.00 to 19.00 numbers per 20
hills and were followed by buprofezin 25 SC @ 125 g a.i/
ha (90.00 numbers/20 hills) and imidacloprid @ 25 g a.i./
ha (102.00 numbers/20 hills). Thiamethoxam 25 WG @ 25
g a.i./ha (183.70 numbers) and untreated control (203.00
numbers) recorded significantly higher number of WBPH
population per 20 hills.

The cumulative mean of all the observations also indicated
that all the dosages of pymetrozine 50 WG was equally
effective in managing WBPH population (36.58 to
60.33 numbers/20 hills) with mean per cent reduction of
95.12 to 97.04 per cent reduction of WBPH population
over untreated control. The next best insecticides were
imidaclprid @ 25 g a.i./ha with a population of 125.25
numbers per 20 hills and thiamethoxam 25 WG @ 25 g
a.i./ha (179.67 numbers) with mean per cent population
reduction of 89.86 and 85.46 per cent mean reduction of
population over untreated control. These were followed
by buprofezin 25 SC @ 125 g a.i/ha (245.92 numbers/20
hills) with 80.10 per cent mean reduction of population
over untreated control.

Brown planthopper

Kharif 2007: The data on BPH population per 20 hills at
five and ten days after the first spray (table 2) indicated that
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all the treatments significantly reduced the BPH population
over the untreated control. At five days after the first spray,
among the treatments, imidacloprid 17.8 SL @ 25 g a.i./ha
recorded significantly lower number of BPH per 20 hills
(33.30 numbers) and was on par with pymetrozine 50 WG
@ 200 g a.i/ha (49.30 numbers), thiamethoxam25 WG @
25 g a.i./ha (49.70 numbers), pymetrozine 50 WG @ 125
g a.i/ha (55.70 numbers), pymetrozine 50 WG @ 175 g a.i/
ha (61.70 numbers), pymetrozine 50 WG @ 150 g a.i/ha
(66.67 numbers) and these were followed by buprofezin
25 SC @ 125 g a.i./ha (131.30 numbers) . Significantly
highest population of WBPH was recorded in untreated
control (634.30 numbers/20 hills). At ten days after the
first spray, pymetrozine 50 WG at all the five dosages tested
were equally effective in managing BPH and recorded a
population ranged from 15.30 to 33.00 numbers per 20
hills and was on par thiamethoxam @ 25 g a.i./ha (47.30
numbers). These were followed by imidacloprid @ 25 g
a.i./ha (52.30 numbers) and buprofezin 25 SC @ 125 g a.i./
ha (270.70 numbers).

At five days after the second spray also, among the
treatments, pymetrozine 50 WG at all the five dosages
tested were equally effective in managing BPH and
recorded a population ranged from 19.30 to 28.00 numbers
per 20 hills and on par with buprofezin 25 SC @ 125 g
a.1./ha(159.70 numbers) and imidacloprid @ 25 g a.i./ha
(161.00 numbers). These were followed by thiamethoxam
@ 25 g a.i./ha (236.00 numbers). At ten days after the
second spray all the insecticides except thiamethoxam
(515.00 numbers) were significantly superior in controlling
the BPH. All the dosages of pymetrozine 50 WG recorded
significantly lowest population of BPH (31.70 to 52.00
numbers/20 hills) and were followed by buprofezin (249.70
numbers) and imidacloprid (273.00 numbers).

The cumulative mean of all the observations also indicated
that all the dosages of pymetrozine 50 WG was equally
effective in managing BPH population (34.67 to 43.25
numbers/20 hills) with mean per cent reduction of 94.57 to
95.65 per cent reduction of BPH population over untreated
control. The next best insecticide was imidaclprid @ 25
g a.i./ha with a population of 129.92 numbers per 20 hills
and mean per cent population reduction of 83.69. These
were followed by buprofezin 25 SC @ 125 g a.i/ha (202.83
numbers/20 hills) and thiamethoxam 25 WG @ 25 g a.i./
ha (212.00 numbers) with 74.54 and 73.39 per cent mean
reduction of population over untreated control.

Rabi 2007-08

The distribution of BPH population was not uniform
among different plots before the imposition of the

insecticide treatments (table 3). At five days after the first
spray, all the treatments recorded significantly low build
up of BPH than untreated control. Among the treatments,
pymetrozine 50 WG @ 100 g a.i. /ha (60.33 numbers/20
hills) was significantly superior in reducing the buildup
of BPH and was on par with pymetrozine 50 WG @ 150
g a.i./ha (77.00 numbers/20 hills). These were followed
by buprofezin 25 SC @ 250 g a.i./ha (83.00 numbers/20
hills) and pymetrozine @ 125 g a.i./ha (99.67 numbers/20
hills). These were also superior to the neonicotenoids viz.,
thiamethoxam 25 WG @ 25 g a.i./ha (169.33 numbers)
and imidacloprid 17.8 SL @ 25 g a.i./ha (192.67 numbers).
At ten days after the first spray, pymetrozine 50 WG @ 100
g a.i. /ha (84.67 numbers) and buprofezin 25 SC @ 250 g
a.i/ha (97.00 numbers) significantly superior in reducing
the buildup of BPH and were followed by the other three
dosages of pymetrozine 50 WG. The other treatments
recorded significantly higher build up of BPH.

At five days after the second spray, all the dosages of
pymetrozine 50 WG (98.33 to 111.67 numbers) and
buprofezin 25 SC @ 250 g a.i/ha (117.67 numbers) except
pymetrozine 50 WG @ 150 g a.i. /ha (203.33 numbers)
significantly reduced the buildup of BPH. These were
followed by thiamethoxam 25 WG @ 25 g a.i./ha (408.00
numbers) and imidacloprid 17.8 SL @ 25 g a.i./ha (498.00
numbers). While at ten days after the second spray, all
the dosages of pymetrozine 50 WG tested and buprofezin
25 SC @ 250 g a.i/ha significantly reduced the buildup
of BPH compared to other treatments. Similar trend was
observed at ten days after second spray.

The cumulative mean of all the observations also indicated
that all the dosages of pymetrozine 50 WG except @ 150 g
a.i./ha was equally effective in managing BPH population
(49.67 to 65.17 numbers/20 hills) with mean per cent
reduction of 92.28 to 94.34 per cent reduction of BPH
population over untreated control. The next best insecticide
was buprofezin 25 SC @ 250 g a.i/ha (69.42 numbers per
20 hills) with mean per cent population reduction of 92.08.
These were followed by thiamethoxam 25 WG @ 25 g a.i./
ha (166.25 numbers) and imidacloprid 17.8 SL @ 25 g a.i./
ha (259.42 numbers) with 81.04 and 70.41 per cent mean
reduction of population over untreated control.

The untreated control plots only recorded hopperburn of
61.74 and 20.25% during Kharif 2007 and Rabi 2007-08
respectively.

Grain yield

During Kharif 2007 all the treatments recorded
significantly higher grain yields over the untreated control
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(849 kg/ha). Among the treatments, pymetrozine @ 175
g a.i./ha recorded significantly superior grain yields (5256
kg/ha) and was followed by imidacloprid 17.8 SL @ 25
g a.i./ha (4650 kg/ha). During Rabi 2007-08 also all the
treatments recorded significantly higher grain yields over
the untreated control. Among the treatments, buprofezin
25 SC @ 250 g a.i/ha recorded significantly superior grain
yields (6842 kg/ha) and was on par with pymetrozine @
200 g (6481 Kg/ha) and 125 g a.i./ha (6239 Kg/ha).

From the present study it was observed that all the
dosages of pymetrozine 50 WG was equally effective
in managing the planthoppers population in rice
and superior to neonicotinoid insecticides viz.,
imidacloprid @ 25 g a.i./ha, thiamethoxam @ 25 g a.i./
ha and chitin bio-synthesis inhibitor like buprofezin
25 SC @ 125 g a.i./ha and more or less equal to
buprofezin 25 SC @ 250 g a.i./ha. Similar results on
the efficacy of pymetrozine 50 WG against BPH and
WBPH was earlier reported by Murali Bhaskaran et
al. (2009a and 2009b).
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Table 2. Comparative efficacy of Pymetrozine 50 WG against BPH in rice during Kharif 2007

S. No Particulars Dose Before Brown Planthopper (no.s/ 20 hills) Mean % reduction
g (a.i./ spray over control
ha) 1% Spray 2" Spray
5DAS 10DAS 5DAS 10DAS
1 Untreated Control - 258.0 6343 1306.7 704.0 542.0 796.75 -
(16.0) (25.1) (359 (26.1) (23.00 (27.79)
2 Pymetrozine 50 WG 100g 2393  93.0 15.3 26.0 38.7 43.25 94.57
(15.3)  (8.8) (3.8) (5.3) (6.2) (6.22)
3 Pymetrozine 50 WG 125g 2943 557 18.7 20.7 52.0 36.75 95.39
17.00 (7.4 (4.3) 4.7 (7.0) (5.88)
4 Pymetrozine 50 WG 150g 2703  66.7 27.0 19.3 33.0 36.50 95.42
16.4) (7.9 (5.2) 4.7 (5.7 (5.88)
5 Pymetrozine 50 WG 175g 3937 61.7 33.0 28.0 31.7 38.58 95.16
(NN 5.7 (5.4 (5.5) (6.13)
6  Pymetrozine 50 WG 200g  429.0 493 223 20.3 46.7 34.67 95.65
(20.5) (7.0 4.7 (4.8) (6.5) (5.77)
7  Thiamethoxam 25 25¢g 3853 497 473 236.0 515.0 212.00 73.39
WG (19.6) (7.0) (6.9) (15.3)  (22.6)  (13.00)
8  Imidacloprid 17.8 SL 25¢g 350.0 333 523 161.0 273.0 129.92 83.69
(18.5) (5.8) (7.2) (12.8)  (16.4)  (10.55)
9  Buprofezin 25 SC 125¢g  267.7 131.3  270.7 159.7 249.7 202.83 74.54
(16.3) (11.3) (16.4) (129 (152) (14.09)
F test NS Sig Sig Sig Sig Sig
CD - 3.84 3.35 10.10 4.38 5.75
CV (%) 15.65 22770  19.35 57.09 21.08 37.32

* Figures in parenthesis are Square root transformed values

** Figures in parenthesis are arc sine transformed values, DAS — Days after spray
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