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An experiment was conducted in the experimental garden for plantation crops, AssamAgricultural
University (AAU), Jorhat during Kharif season, 2011 and 2012 to study the efficacy of different
acaricides viz., etoxazole, bionol, spiromesifen and propargite against the red spider mites of
tea. Spiromesifen 240 SC (100g.a.i/ha) gave the best result reducing the mite population at 1, 3,
7 and 10 days, after 1% spraying. Propargite 57EC@ 570 g.a.i/hawas second best treatment in
order of effectiveness after 1% spraying. A similar trend of results existed after the second
spraying of acaricides against thered spider mite, O. coffeae. In case of eggsagain spiromesifen
240 SC (100g. a.i’/ha) was found most effective acaricides after 1 spraying. The next best
treatment was etoxazole 10 SC (80 g.a.i./ha) after 1% spraying. Likewise, after the second
spraying, similar results were observed.
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INTRODUCTION

Tea(CamelliasinensisL.) isgrown asamajor cash crop
in India. The tea industry is one of the oldest organized
industries in India. India produces three specialist teas —
Darjedling, Assamand Nilgris, which are exported world over.
Teaisgrownin 13 statesin which Assam, West Bengal, Tamil
Nadu and Keralaare the largest producers. During 2010-2011
total production of tea was 9, 66,733 tones, out of which 7,
28,526 tones was produced from North East India. The total
teaexported from Indiain theyear 2010 - 2011 was 2, 13,789
tones (Anonymous, 2010 - 2011). Red spider mite (Oligonychus
coffeae, Nietner: Tetranychidag) is one of the most destructive
pestsin al the tea growing regions of North East India (Das,
1959 and 1963). Lossin teacrop dueto red spider mite attack
inIndiamay be as much as 75 per cent (Subramaniam, 1995).

Larvae, nymphs and adults of O. coffeae cause damageto the
mature leaves of tea by sucking from the upper surface.
Reddish spots develop at the sucking sites, which
subsequently uniteto form large brown patchesthus reducing
the photosynthesis rate of the maintenance leaves. This
species breeds throughout the year in Northeast India, and
its reproductive rate increases with temperature (Das, 1959).
Spherical and reddish eggs are laid on the upper surface of
the mature leaves, which hatch in 4 — 6 days during the summer
months. The application of pesticide programmersin teain
Northeast Indiaislargely guided by the recommendations of
Tea Research Association (Daset al., 1992).

Farmers depend mostly on synthetic acaricides for
managing mites problem, because of instant spectacular knock
down effect which often leadsto many problems. Spider mites
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have devel oped resistance to all major groups of insecticides
such as organochlorines, organophosphates, carbamates and
synthetic pyrithroids (Onkarappaet al., 2007).

Thereisaneed to eval uate the newer chemicalsto manage
mites pest and replace ineffective ones. Keeping thisin view,
the present study was undertaken to evaluate the different
newer acaricides viz., etoxazole, bionol, spiromesifen and
propargite.

MATERIAL ANDMETHODS

The field experiment was conducted on tea (cv. Tv 23)
during Kharif 2011 and 2012 to assessthe efficacy of different
concentrations of etoxazol, bionol, spiromeifen and propergite.
The experiment was laid out in a Randomized Block Design
withtwelvetreatment viz, T : Etoxazol 10SC @25ga.i./haT,
: Etoxazol 10 SC @40ga.i./ha,T, : Etoxazol 10 SC @ 55g a.i.
/'ha, T, : Etoxazol 10 SC @80ga.i./ha, T, : Bionol (5 ml /lit),
T,:Bionol (10ml/lit), T, : Bionol (15ml/lit), T, : Spiromesifen
240SC @60ga.i./ha, T, : Spiromesifen 240 SC @80ga.i./
ha, T, : Spiromesifen 240 SC @ 100ga.i./ha, T ,: Propargite
57EC @570ga.i./ha(check), T ,: Control (untreated). The
plot sizewas5 m x 2 mreplicated thrice with spacing 105 to 60
cm.

First spray was done when the incidence of mite crossing
the ETL of 4 mites/cm? leaf area. The acaricideswere sprayed
on tea plants with hand sprayer. The sprayer was washed
thoroughly prior to the application of the each treatment.
Second spray was done at 15 days after first spray.

To evaluate the effect of foliar spray of various
treatments on the population of mites, mite counts were made
on three randomly selected plants from each plot. Three

randomly selected leaves from each selected plant were
plucked and held in separate properly labeled polythene bags
and brought to the laboratory for counting mite population
(live) under abinocular microscope at 4X magnification. The
red spider mite density was recorded from whole leaf. Pre-
treatment count at one day before and post treatment count
at 1, 3, 7 and 10 days after spraying (DAS) wererecorded. The
data so obtained on mite count were summed up and converted
to numbers per leaf basis.

To estimate the reduction or increase in red spider mite
population, data observed on one day, three days, seven days
and ten days after spraying were deducted from the pre-
treatment count data and converted into percentage by the
formulagivenbelow :

Number of mitesatpre_ Numbersof mitesat
Reduction(-) _ treatment count 1,3,7and 10das

Increasce(+) Number sof mitesat pretreatment count
The data so obtained were statistically analyzed using
Fisher test after arcsine transformation so as to compare the
effectiveness of acaricides against the red spider mite, O.
coffeae.
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RESULTS AND DISCUSSION

Theefficacy of different acaricidesviz, etoxazole, bionol,
spiromesifen and propargite against the red spider mites of
tea was evaluated. Spiromesifen 240 SC (100g.a.i/ha) gave
the best result reducing 66.59, 83.34, 91.08 and 98.93 per cent
of mite population at 1, 3, 7 and 10 days, respectively after 1%
spraying. Propargite 57EC@ 570 g.a.i/ha was second best
treatment in order of effectiveness which gave 63.57, 79.89,
90.26 and 96.61 per cent reduction at 1, 3, 7 and 10 days,

Table 1 : Efficacy of certain acaricides against the motile stages of red spider mite, O. coffeae infesting tea after 1% spraying 2011and 2012

Treatments Dc_>se Number of mites/legf Per cent reduction of mites at different days after spraying
(gai./ha) (one day before spraying) 1DAS 3DAS 7DAS 10DAS

T, Etoxazole 10 SC 25g.a/ha 25.39 50.92 (45.52) 56.08 (48.50) 84.65 (66.97) 93.62 (73.35)
T, Etoxazole 10 SC 40 g.ai/ha 28.27 53.40 (46.95) 70.43 (57.04) 83.47 (66.03) 93.58 (73.35)
TsEtoxazole 10 SC 55 g.ai/ha 21.77 53.67 (47.12) 78.24 (62.17) 82.25 (65.12) 93.89 (75.70)
T4 Etoxazole 10 SC 80 g.ai/ha 18.11 55.36 (48.10) 78.79 (62.58) 88.37 (70.09) 95.67 (78.03)
TsBionol 5mi/lit 26.22 26.72 (31.11) 54.53 (47.58) 78.85 (62.65) 92.03 (73.57)
TeBionol 10 mi/lit 30.10 47.09 (43.34) 73.15 (58.82) 86.17 (68.19) 89.55 (71.09)
T, Bionol 15 ml/lit 245 51.70 (45.97) 78.07 (62.10) 86.42 (68.36) 93.20 (74.88)
T Spiromesifen 240SC 60 g.ai/ha 21.44 57.01 (49.02) 75.45 (60.33) 86.32 (68.28) 93.66 (75.46)
To Spiromesifen 240SC 80 g.ai/ha 23.72 61.69 (51.77) 69.30 (56.35) 82.55 (65.27) 95.02 (77.08)
T Spiromesifen 240SC 100 g.ai/ha 23.22 66.59 (54.70) 83.34 (65.88) 91.08 (72.64) 98.83 (83.71)
Ty Propargite 57 EC 570 g.ai/ha 18.72 63.57 (52.89) 79.89 (63.36) 90.26 (71.85) 96.61 (79.37)
T Water spray Control 26.53 +23.61 (29.06) +44.24 (41.67) +44.60 (41.90) +32.75 (34.94)
S.Ed+ 275 7.65 2.68 4.02
C.D. (P=0.05) 5.92 16.45 5.76 8.66

Data are pooled mean of two years experiment. Figures in parenthesis are angular transformed values. + Represents the per scent increase and other
values represent percent reduction in population. DAS indicates days after spraying.
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respectively after 1% spraying. Bionol was the least effective
against the red spider mite which showed 51.70, 78.07, 86.42
and 93.20 per cent reduction at 1, 3, 7 and 10 days, respectively
after 1% spraying (Fig. 1).

Fig. 1: Effect of certain acaricides on red spider mite of tea

after 1% spraying, 2011 and 2012

A similar trend of results existed after the second
spraying of acaricides against the red spider mite, O. coffeae.
Spiromesifen 240 SC (100g.a.i/ha) maintained its superiority
by recording the highest reduction of 77.53, 92.89, and 100 per
cent mite population at 1, 3 and 7 days, respectively after 2™
spraying followed by thetreatment propargite 57EC (570 g.a.i/
ha) with 69.57, 91.09, 91.55 and 93.85 per cent reductionat 1, 3,
7 and 10 days, respectively after 2™ spraying. Bionol (15ml/lit)
gavethelowest reduction of 61.79, 75.92, 86.15 and 89.06 per
cent of mite population at 1, 3, 7 and 10 days, respectively
after 2™ spraying (Table2 and Fig. 2).
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Fig. 2: Effect of certain acaricides on red spider mite of tea

after 2™ spraying, 2011 and 2012

In case of eggs again spiromesifen 240 SC (100g.a.i/ha)
was most effective acaricide which resulted 25.81, 37.50, 76.15
and 96.62 per cent reduction at 1, 3, 7 and 10 days, respectively
after 1% spraying.The next best treatment was etoxazole 10 SC
(80g.a.i./ha) which gave 20.43, 33.67, 70.09 and 91.89 per cent
reduction at 1,3,7 and 10 days, respectively after 1% spraying.
Propargite 57 EC (570g.a.i/ha) gave the lowest reduction in
egg population of red spider mite which was found to be
13.87, 23.21, 64.67 and 89.61 per cent at 1, 3.7 and10 days,
respectively after 1% spraying ( Table 3, 4 and Fig. 3, 4).

In the present investigation Spiromesifen 240 SC
(100g.a.i/ha) was significantly superior to remaining treatment.
The result of present finding corroborates with the work of
Kalita et al. (2007) who reported that application of
spiromesifen gave the highest (99.23 %) reduction of red

‘Table 2 : Efficacy of certain acaricides against the motile stages of red spider mite, O. coffeae infesting tea after 2" spraying 2011 and 2012

Treatments Dc_>se Number of mites/le_af Per cent reduction of mites at different days after spraying
(ga.i./ha) (one day before spraying) 1DAS 3DAS 7DAS 10DAS
T, Etoxazole 10 SC 25g.ai/ha 3.05 46.28 (42.88) 50.97 (45.52) 64.64 (53.49) 75.79 (60.53)
T, Etoxazole 10 SC 40 g.ai/ha 2.94 45.74 (47.53) 57.71 (49.43) 68.03 (55.55) 87.01 (68.87)
T3 Etoxazole 10 SC 55 g.ai/ha 361 59.65 (50.59) 67.20 (55.00) 75.89 (60.60) 88.17 (69.91)
T, Etoxazole 10 SC 80 g.ai/ha 2.75 64.57 (53.49) 81.38 (64.45) 87.05 (68.95) 91.53 (73.05)
TsBionol 5mi/lit 4.10 47.25 (43.45) 61.50 (51.65) 72.08 (58.12) 85.27 (67.45)
TeBionol 10 mi/lit 4.16 53.52 (47.01) 69.90 (56.73) 72.74 (58.50) 86.53 (68.36)
T Bionol 15 mi/lit 4.81 61.79 (51.83) 75.92 (60.60) 86.15 (68.19) 89.06 (70.72)
Ts Spiromesifen 240SC 60 g.ai/ha 5.22 47.53 (43.57) 71.46 (57.73) 82.28 (65.12) 85.47 (67.62)
To Spiromesifen 240SC 80 g.ai/ha 4.00 64.88 (56.61) 71.29 (57.61) 93.78 (75.58) 94.84 (76.82)
T10 Spiromesifen 240SC 100 g.ai/ha 2.77 77.53 (61.68) 92.89 (74.45) 100 (90.00) 100 (90)
T Propargite 57 EC 570 g.ai/ha 3.27 69.57 (55.54) 91.09 (72.64) 91.55 (73.05) 93.85 (75.58)
T., Water spray Control 37.72 +14.06 (22.06)  +23.15(28.79)  +28.85(32.46) +35.57 (36.63)
S.Ed+ 3.05 3.77 5.97 577
C.D. (P=0.05) 6.56 8.12 12.84 12.04

Data are pooled mean of two years experiment. Figures in parenthesis are angular transformed values. + Represents the per cent increase and other values

represent per cent reduction in population. DAS indicates days after spraying.
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Effect of certain acaricides on the eggs of red spider Fig. 4 : Effect of certain acaricides on the eggs of red spider
mite after 1% spraying, 2011 and 2012 mite after 2" spraying, 2011 and 2012

Table 3 : Efficacy of certain acaricides on the eggs of red spider mite, O. coffeae infesting tea after 1% spraying 2011 and 2012

Trestments D(_)se Number of eggs/lea_f Per cent reduction of egg at different days after spraying
(gai./ha) (one day before spraying) 1DAS 3DAS 7DAS 10DAS

T, Etoxazole 10 SC 25g.a/ha 81.33 10.60 (19.00) 20.59 (26.99) 53.01 (46.72) 79.98 (63.36)
T, Etoxazole 10 SC 40 g.ai/ha 93.27 17.14 (24.43) 24.53 (29.67) 56.43 (48.68) 86.90 (68.78)
T; Etoxazole 10 SC 55g.ai/ha 71.49 15.93 (23.50) 25.92 (30.59) 54.93 (47.81) 81.31 (64.33)
T4 Etoxazole 10 SC 80 g.ai/ha 77.14 20.43 (26.85) 33.67 (35.49) 70.09 (56.85) 91.89 (73.46)
TsBionol 5mi/lit 70.05 10.26 (18.72) 22.14 (28.04) 51.04 (45.57) 83.95 (66.34)
TeBionol 10 mi/lit 89.60 13.47 (21.56) 28.55 (32.27) 61.49 (51.65) 88.23 (69.91)
T7Bionol 15 mi/lit 89.99 16.36 (23.69) 30.78 (33.71) 65.89 (54.27) 90.83 (72.34)
Tg Spiromesifen 240SC 60 g.ai/ha 64.94 15.45 (23.11) 22.39 (28.25) 56.46 (48.73) 93.19 (74.88)
To Spiromesifen 240SC 80 g.ai/ha 64.44 20.26 (26.78) 26.97 (31.24) 61.46 (51.65) 94.02 (75.85)
T10 Spiromesifen 240SC 100 g.ai/ha 69.39 25.81 (30.53) 37.50 (37.76) 76.15 (60.80) 96.62 (79.37)
Ty Propargite 57 EC 570 g.ai/ha 66.94 13.87 (21.89) 23.21 (28.79) 64.67 (53.55) 89.61 (71.19)
Ty Water spray Control 84.30 +12.81(20.96)  +10.03(18.53)  +11.39(19.73) +6.34 (14.65)
S Ed+ 2.86 5.20 5.88 371
C.D. (P=0.05) 6.14 11.19 12.65 7.99

Data are pooled mean of two years experiment. Figures in parenthesis are angular transformed values. + Represents the per cent increase and other values
represent per cent reduction in population. DAS indicates days after spraying.

Table4 : Efficacy of certain acaricides on the eggs of red spider mite, O. coffeae infesting tea after 2" spraying 2011and 2012

Trestments D(_)se Number of eggs/legf Per cent reduction of egg at different days after spraying
(gai./ha) (one day before spraying) 1DAS 3DAS 7DAS 10DAS
T, Etoxazole 10 SC 25g.a/ha 394 18.70 (25.62) 35.46 (36.57) 63.91 (53.07) 70.33 (56.98)
T, Etoxazole 10 SC 40 g.ai/ha 32 23.92 (29.27) 44.82 (42.02) 64.03(53.13) 70.94 (57.35)
T; Etoxazole 10 SC 55 g.ai/ha 341 26.98 (31.24) 45.15 (42.25) 55.04 (47.87) 69.61 (55.54)
T4 Etoxazole 10 SC 80 g.ai/ha 3.77 32.90 (35.00) 64.71 (53.55) 79.46 (63.08) 85.42 (67.54)
TsBionol 5ml/lit 433 14.28 (22.22) 44.91 (42.07) 59.06 (50.24) 78.24 (62.17)
TeBionol 10 mi/lit 3.88 25.96 (30.59) 44.29 (41.73) 55.79 (48.33) 75.71 (60.47)
T7Bionol 15 mi/lit 3.77 29.60 (32.96) 55.92 (48.39) 69.19 (56.29) 82.37 (65.20)
Tg Spiromesifen 240SC 60 g.ai/ha 4.76 29.07 (32.65) 48.7 (44.25) 74.38 (59.60) 81.34 (64.33)
To Spiromesifen 240SC 80 g.ai/ha 322 31.42 (34.08) 51.57 (45.92) 62.07 (52.00) 75.90 (60.60)
T1o Spiromesifen 240SC 100 g.ai/ha 3.44 36.83 (37.35) 71.07(57.48) 83.91 (66.34) 87.16 (69.04)
Ty Propargite 57 EC 570 g.ai/ha 4.07 13.39 (21.47) 38.69 (38.47) 55.04 (47.87) 76.86 (61.27)
T Water spray Control 19.29 +19.94 (26.49) +30.79 (33.71) +27.45 (31.56) +31.87 (34.39)
S Ed+ 2.10 5.99 6.27 4.40
C.D. (P=0.05) 4.52 12.89 13.48 9.46

Data are pooled mean of two years experiment. Figures in parenthesis are angular transformed values. + Represents the per cent increase and other values
represent per cent reduction in population. DAS indicates days after spraying.

Internat. J. Plant Protec., 7(1) April, 2014 : 23-27
HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE



TOXICOLOGICAL STUDY OF COMMONLY USED ACARICIDES OF TEA

spider mite of tea, O. coffeaea in comparison to the
conventional acaricide dicofal (18.5 EC), ethion (50 EC),
endosulfan (35 EC) and sulphur (80 WP), Elbert et al. (2005)
reported effectiveness of Spiromesifen 240 SC @ 72-96 g.a.i./
ha gave an excellent result for the control of red spider mite,
O. coffeaeintea. Kumari et al. (2012) reported the efficacy of
propergite propargite 57 EC (@1 lit. /na which resulted 84-86
per cent reduction in red spider mites, O. coffeae population.
Asheley et al. (2006) reported that the etoxazole and propargite
imparted cent per cent eggs mortality of Tetranychus urticae
on peanut.
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