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Field Evaluation of Emamectin Benzoate 5 SG
against Okra Fruit Borers
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Two field experiments were conducted, the first season at Vandikaranoor during March 2008-
June 2008 and the second season at Puttur during July 2008 — October 2008 to evaluate the
bio efficacy of emamectin benzoate 5 SG at four doses viz., 9, 11,13 and 15 g a.i. ha. for the
control of okra fruit borers viz., Earias vittella Fabricius and Helicoverpa armigera Hubner. The
new formulation of emamectin benzoate 5 SG at 11 and 13 g a.i. ha1 was highly effective and
reduced the fruit damage when compared to standard check, Proclaime (emamectin benzoate
5 SG at 11g a.i. ha1) and endosulfan 35 EC @ 350 g a.i. ha1. The lowest fruit damage was
recorded with the application of emamectin benzoate 5 SG at 11 g a.i. ha1 and it was on par
with 13 g a.i. ha1 although the per cent fruit damage was less in all emamectin benzoate 5 SG
doses which ultimately increased the fruit yield of okra.
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Among several vegetable crops cultivated in
India, Okra, Abelmoschus esculentus (L.) Moench
is one of the important vegetables and the tender
fruits are rich sources of vitamins (A, B and C),
iron, calcium, magnesium and also certain other
minerals. Okra is cultivated in almost all states of
India and the major producers are Bihar, Orissa,
Andra Pradesh, Karnataka and Tamil Nadu
(Anonymous, 2006). Fruit borers viz., Earias vittella
Fabricius. Helicoverpa armigera Hubner inflict
direct losses in yield of marketable fruits and vitality
of plant resulting in 54.04 per cent net yield loss
(Sivakumar et al., 2003). Insecticides have been
used widely to control the pests on vegetables
because of easy adoptability, effectiveness and
immediate control. However, the indiscriminate use
of organo phosphates, carbamates and synthetic
pyrethroids has created a number of problems
such as pests developing resistance to
insecticides, pest resurgence and residues in soil
(Mohapatra and Gupta, 1998) and increased cost
of cultivation and has lead to some irreversible
changes in our biosphere.

Emamectin benzoate, one of the newer
compounds is synthesized from naturally occurring
insecticides / acaricides of avermectin family. This
was discovered in 1984 as a broad spectrum
lepidoptericide. Patil and Rajanikantha (2004)
explained its mode of action and efficacy. This
product is a mixture of emamectin benzoate B1 a
and emamectin benzoate B1 b that are extracted
from soil actinomycete, Streptomyces avermitilis
Burg. It is both a stomach and a contact insecticide
(Lasota and Dybas, 1991).It interferes with neuro
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transmitters of target pests which results in disruption
of nerve impulses. It is used primarily for the control of
lepidopteran pests in foliage and fruity vegetables
(Ishaaya and Ohsawa, 2002; Leibee et al., 1995;
Jansson et al.,, 1996) and wide range of crops
(Dunbar et al., 1998). Present study was undertaken
to evaluate the efficacy of emamectin benzoate 5 SG
against fruit borers of Okra.

Materials and Methods

Two field experiments were conducted in farmers’
field one at Vandikaranoor (March 2008-June 2008)
and another at Puttur (July 2008 — October, 2008) in
Coimbatore district of Tamil Nadu. Emamectin
benzoate 5 SG (9, 11, 13 and 15 g a.i. ha-1) along with
standard check, endosulfan 35 EC at 350 g a.i. ha1
and Proclaime at 11 g a.i. ha1 (registered product of
emamectin benzoate 5 SG) were evaluated against
Okra fruit borers. The experiments were carried out in
plots of 4 x 5 m2 using the F1 hybrid (Mahyco-10) in a
randomized block design (RBD) with seven
treatments replicated thrice. Treatments were
imposed two (Vandikaranoor) or three (Puttur) times
as and when fruit damage crossed the economic
threshold level (ETL), which coincided with 30 DAP
and a second spray was given 10 days after first
application with pneumatic knapsack sprayer using
500 litres of spray fluid per hectare. Fruit damage was
assessed based on the bore holes on the fruits before
each spray application and at 3, 5, 7 and 10 days after
treatment (DAT) . The total number of fruits and
infested fruits in ten randomly selected plants per plot
were counted and per cent fruit damage was worked
out. During each picking, fruit yield was
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recorded in all the treated plots and the cumulative
yield of healthy fruits from each treatment was pooled
to attain total yield and expressed as kg ha-1.

Statistical analysis

The corrected per cent reduction of fruit borer
damage over control was worked out as per
Henderson and Tilton (1955). The data on
percentage reduction were transformed into arc
sine values before statistical analysis. The data
from laboratory and pot culture experiments were
analysed in completely randomized design, while
the same from field experiments were analysed in
randomized block design (RBD) (Gomez and
Gomez, 1984). The mean values were separated
using Duncan’s Multiple Range Test (DMRT)
(Duncan, 1951).

Results and Discussion

The results showed significant reduction in per
cent fruit damage (Tables 1 and 2) . The damage
before imposing treatments ranged from 17.30 to
20.0 per cent per ten plants (Table 1). There was a
significant reduction in damage after first round of
application, on 5 DAT. The lowest per cent fruit
damage was recorded in emamectin benzoate 5

SG at 15 g a.i. ha1 (9.3 % / 10 plants) followed by
emamectin benzoate 5 SG at 13 g a.i. ha1 (10.2%)
which was on par with emamectin benzoate 5 SG at
11 g a.i. haa (10.7%), followed by Proclaime (11.3%),
emamectin benzoate 5 SG at 9 g a.i. ha1 (12.9%) and
endosulfan (15.6%) while the untreated control
recorded the highest fruit damage of 28.71 per cent.
Govindan et al. (2011) found that foliar application of
emamectin benzoate 5 SG @ 11 g a.i. ha: recorded
lower boll damage, against cotton bollworms. This
increase in per cent fruit damage at 10 DAT was due
to the growth of new fruits that diluted the non-
systemic insecticide deposits on the fruit surface and
also that the new fruits acted as insecticide free
refuges to the insects that decreased the mean
efficacy of insecticides, as reported by (Wilson et al.,
1983). The per cent fruit damage in all the emamectin
benzoate treatments was significantly low as
compared to untreated control during the second
spray. At 10 DAT, significantly the lowest percentage
of fruit damage was recorded in emamectin benzoate
5 SG at 15 g a.i. ha1 (6.5%) which was on par with
emamectin benzoate 5 SG at

11 and 13 g a.i. ha followed by emamectin benzoate
5 SG at 99 a.i. ha1 which was on par with standard
insecticide Proclaime (9.5 %). These results are in

Table 1. Effect of emamectin benzoate 5 SG against fruit borer damage in okra (Location:

Vandikaranoor - | season)

Treatment / Mean fruit damage per ten plants* (%) Fruit
Dose First application Second application yield kg
(gaihas) PTD 3DAT _ 5DAT _ 7DAT _ 10DAT _Mean ROC (%) _PTD _ 3DAT _ 5DAT _ 7DAT _10DAT Mean ROC (%) a2
EB5SG@9.0g 19.0 164 12.9 129 155 14.4 48.3 18.2 16.1 133 11.3 95 12.5 61.8 8550b
(239 (21.1)c (21.0)c (23.1) (23.6)c  (21.4)c (19.6)p (17.9)s
EB5SG @ 11.0g 18.6 156 10.7 118 11.4 124 55.3 17.0 14.7 115 10.3 75 11.0 66.5 9065a
(22.5)s0 (19.1)a>  (20.1)a  (19.7)a (22.5) (19.8)a (18.7)a» (15.9)a
EB 5 SG @ 13.0g 183 150 10.2 11.3 11.3 12.0 56.9 173 14.3 11.3 95 74 10.6 67.6 9095a
(2227, (18.6)w (19.7)a (19.7)w (22.2)  (19.6)a (17.9)a (15.8)a
EB 5 SG @ 15.0g 195 145 9.1 10.2 10.7 11.2 59.7 19.0 12.2 11.2 9.4 6.5 9.8 70.0 9100a
(22.3)a  (17.7)a (18.6)a (19.1)a (20.4)a  (19.4)a  (17.9)a (14.8)a
EB 5 SG (Proclaime) 17.3  15.6 11.3 14.6 146 14.1 49.3 17.3 15.7 131 10.2 95 121 63.1 8290c
@ 11.0g9 (22.5)» (19.720  (22.5)¢  (22.5) (23.3)c  (21.2)6c  (18.7)a (17.9)0
Endosulfan 35 EC 200 173 15.6 16.4 17.3 16.7 40.0 195 18.0 17.3 15.3 13.3 16.0 51.4 7750d
@350g (24.6)c  (22.5)¢  (239)  (24.5) (25.00  (24.5)¢ (23.0) (21.4)c
Untreated check 195 253 28.7 215 29.7 27.8 18.3 318 33.0 33.0 34.0 329 5150e
(30.2)s _ (32.4)e _ (316) __ (33.0) (33.7)_(34.7)e _ (34.7)¢_(35.7)

EB- Emamectin benzoate , PTD- Pretreatment damage; DAT- Days after treatments, ROC - Reduction over control, * Mean of three replications
Figures in parentheses are arc sine transformed values; In a column, means followed by a common letter(s) are not significantly different by DMRT(P=0.05).

line with Bheemanna et al. (2005) who found that
foliar application of emamectin benzoate 5 SG 5 SG
@ 11 g a.i. ha1 recorded lower fruit damage, by Okra
fruit borers. The highest per cent reduction of fruit
damage was noticed in emamectin benzoate 5 SG at
15, 13 and 11 g a.i. ha: which recorded 70.0, 67.6
and 66.5 per cent reduction over untreated check,
respectively after second spray of first season trial. It
is in accordance with the findings of Kuttalam et al.
(2008) who found emamectin benzoate 5 EC

@ 13 and 15g a.i ha as effective and reducing the
Okra fruit damage.

Data of first spray of second season field
experiment results revealed that per cent fruit damage
before imposing treatments ranged from 18.3 to 20.0
(Table 2). At 7 DAT, emamectin benzoate 5 SG at 15
g a.i. ha registered significantly the least damage to
Okra fruits (9.50%) followed by

emamectin benzoate 5 SG at 13 g a.i. ha1 (11.3%)
which were on par with emamectin benzoate 5 SG at
9 g a.i. haqx and 11 g a.i. ha1 as against maximum
damage 33.10 per cent in untreated control. Sontakke
et al. (2007) observed that emamectin benzoate 5 SG
@ 8.5 g a.i. ha1 was effective in controlling the shoot
and fruit borer and fruit damage in Okra. Similar trend
could be observed after 10 DAT. Emamectin benzoate
at 15, 13, and 11 g a.i. ha-

1 reduced fruit damage of 63.2, 62.0 and 61.1 per
cent mean over control, whereas untreated check
registered 34.0 per cent damage. This may be due
to the initial activity of the active ingredient on the
target pest and its residual activity (persistence) as
reported by Mulrooney and Elmore (2000). After
second round of application, emamectin benzoate
5 SG at 15 g a.i. ha registered a mean reduction of
68.06 per cent fruit damage over untreated check
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followed by emamectin benzoate 5 SG at 13 g a.i. ha1 =
(65.1%) and 11 g a.i. ha1 (63.5%) and standard check % < < 6w S u
Proclaime (62.2%), while maximum mean fruit g~ © S b 5 %
damage was noticed in the untreated plots (34.8%).
Similar results were reported by Shobanadevi (2003) g g g ¢ @ S g 8
who found that foliar spray of Proclaime at 11 g a.i haa =
reduced the Iaryal populatlon and fruit damage - 3 ' 3 . 3 N < . g L
caused by H. armigera in Okra. EFh s sE58s85r8a
Data after third spray (Table 2) showed significant %
differences in fruit borer damage between treatments. ! N s §
Emamectin benzoate 5 SG treatments were found s|l8858595%srna8=
significantly superior to untreated control in reducing = ) i m i . i
fruit damage.However, lower fruit damage was E o i o L—; - i - i s § 5 § g 8
recorded in emamectin benzoate 5 SG at 15 g a.i. ha: froweosesoars®re
(8.7%) which was on par with emamectin benzoate 5 . R
SGat 13, 11 and 9 g a.i. ha1 (8.7 — 9.2 %) followed by cs2.% 8 S5.8.848
standard check Proclaime (10.1%) and endosulfan GBS RN oIoso8s
(13.7%) as against maximum damage of 35.75 per _
cent in untreated control. Similar results were reported . FE § § 8 § &8 8
by Kuttalam et al. (2008) where emamectin benzoate S é _
5 SG @11 g a.i ha1 reduced the larval population of Qe 5. . o
E. vittella in Okra. & g (g% 8 € & & B8
Fruit yields were significantly higher in all the TIE S w W 4 e e <
insecticidal treatments than untreated check in field E é‘f’ g &2 4 = &5 B 8
experiment | (Vandikaranoor). This revealed that 5|8 R B
emamectin benzoate 5 SG at 15 g a.i. haiexhibited SlEslz. 2. 2.8.8.08S.s
significantly higher yield (9100 kg ha.1) over rest of the S| §IE EESILIEIITELBS| |
treatments which was on par with emamectin " e8|, R T D - B R -
: o cle S 252 . 2SSl
benzoate 5 SG at 13 g a.. ha1 (9095 kg ha-) S §§E:@$3$G%8&'QR‘GSQ %
emamectin benzoate 5 SG at 11 g a.i. ha-1 (9065 kg Ts/ = 3 B N R N §§
ha.1) followed by emamectin benzoate 5 SG at 9 g a.i. v, '<D_t Ixg £ d=x22585858 % gg
ha.1 (8550 kg ha1) and Proclaime at 11 g a.i. ha- 2 S 1
1(8290 kg has). The lowest yield was recorded in © tSs8,8.,8.8. 3 8E2
endosulfan treated plots with 7750 kg ha.1, while in =4 BEPFEIPEIS Yo B oBaps
the untreated check the yield was 5150 kg ha-. % eg 2 4 ¢ & 5 3 =2
Hence, the dose of emamectin benzoate 5 SG at o * L8
11 g a.i. ha1, which showed good efficacy against ) S §§
Okra fruit borer, E. vittella and also recorded higher 3 § 2 s g 8 8 ¢ =5
yield could be considered appropriate and = - _ ngv
economical.The effectiveness of emamectin = g g = T 8 3 8 2 Eg
benzoate 5 SG on yield increase is in agreement 7] g 5 5 . R .
with Shobanadevi (2003), Bheemanna et al. (2005) = 22252 .23,2348-358B%
and Sontakke et al. (2007) on Okra. In the second g [L|[7°°"°° DR Sl
field trial conducted at Puttur emamectin benzoate 2 & L .2.2.3 S5.,8.8.3k2
5 SG at 15 g a.i. ha: treated plots recorded the 0 gIRPFINSeBENSTFG A & ;g
highest yield of 9335 kg ha-1 with an increase of 87.07 o B . 1 2 . . . ez
per cent over untreated check, which was on par with s fle 8985285288 8 g3E3
; . N QO o oo TSSO~ oo ©
emamectin benzoate 5 SG at 13 g a.i. ha1 and 11 g S © 5 . . . ) _B=
a.i. ha1 (9100 — 9290 kg ha.1) while in the untreated Qa 88 8588 gdluy
check the fruit yield was 4990 kg hai. The present £ CHME A
findings are in tune with the earlier report of Kuttalam 3 o e o v s o« ‘;”
et al. (2008) who found that foliar application of E s @ & § 8 § %2 £
emamectin benzoate 5 EC at 15, 13, % s ' %
11and 9 g a.i. ha1 recorded 8100.90, 7590.67, “ 5 g g
7215 and 6750 kg ha.1, okra fruits respectively. 5 o % 3 .
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