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Abstract

An experiment has been conducted to assess the efficacy of different biopesticides against Coccinellids in
Okra. Among the tested biopesticides LAMIT 0.6%, eucalyptus oil 0.2%, karanj oil 0.5% and biomix
0.3% recorded maximum population. Followed by Beauveria bassiana 0.4%, Neem oil 0.2% and NSKE
5%. These were followed by Verticilium lecanii 0.4% Metarhizium+Beauveria bassiana 0.4% and
dashparni ark 0.6%. The most toxic insecticides were emamectin benzoate 5% SG and thiamethoxam
25% WG.
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Introduction
Okra (Hibiscus esculentus L.) Commonly known as bhindi or lady's finger belong to family
Malvaceae. This genus of okra contains more than 140 species [ 2. In Pakistan okra is grown
in summer the area under cultivation is 232.05 hectares with the production of 303.16 tons per
year Bl Okra as a human food contains protein, vitamins, carbohydrate, fat, calcium,
potassium and other mineral matters which are often lacking in the diet of developing
countries. The okra fruits are useful with some medicinal values. A mucilaginous preparation
from the pod can be used for plasma replacement or blood volume expansion. The okra fruit
has good iodine contents which are useful to reduce goiter ™. The ripened and mature pod
seeds are used as chicken feed and also for oil production on small scale 1. Okra production is
affected by many biotic and abiotic factors, which cause significant yield losses. In biotic the
insect pest especially, the okra fruit borer (Earias vittella) is a major threat that reduces almost
50 — 70% yield & 7],

In India, vegetables have occupied the prime position in human diet, as these are the cheaper
source of carbohydrate, minerals, vitamins, proteins, dietary fibers besides having medicinal
value and provide nutritional security to a predominately vegetarian population. Among
different vegetables, okra, Abelmoschus esculentus (L.) Moench belonging to the family
Malvaceae is an important annual vegetable, grown for its immature green non-fibrous edible
fruits in the tropical and sub-tropical regions of the world. It is commonly known as “Gumbo”
as well as “Okra” in USA, lady’s finger in England and “Bhindi” or “Bhinda” in India. It is
probably originated in Ethiopian region of Africa, but is now widely grown in Sudan and
Nigeria regions of the Africa besides being grown in other countries. Because of its high
nutritive value and prolonged shelf life as compared to others, okra has captured a prominent
position among export-oriented vegetable crops. It has a vast potential as one of the foreign
exchange earner crop and accounts for about 60 per cent of the total export of fresh vegetables
[1b, 2b, 3b, 4b]

Okra has its own importance, taste, flavor and nutritional values as human food. It has good
nutritional value particularly high content of calcium and vitamin C B 81 |t is grown
extensively in the tropical, subtropical and warm temperature regions of the world especially
in India, U.S.A., Africa, Asia, Nigeria, Sudan, Irag, Pakistan, Turkey, Australia, U.K. and
other neighboring countries. India ranks first in area and production in the world. It is a major
commercial vegetable cultivated all over India particularly in the states of Andhra Pradesh,
West Bengal, Jharkhand, Orissa, Uttar Pradesh, Madhya Pradesh, Karnataka, Gujarat and

Maharashtra. India occupies an area of 532.66 thousand hectares with a production of 6346.37
thousand tones and productivity of 11.9 MT/ha [/ 32 33,34 35 The Earias vittella (Lepidoptera:
Noctuidae) is a widely distributed insect pest.
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The attack of shoot and fruit borer (E. vittella) on okra starts 4
to 5 weeks after germination both in Kharif and summer
seasons. The infested top tender shoots dries-up while flower,
buds and developing fruits drop down pre-maturely and
damaged fruits become unfit for human consumption. It is
estimated that about 69 per cent loss in marketable yield due
to attack of this insect on okra [ 2% 30. 31 |n general, the
overall damage due to the insect pests attack, results in 48.97
per cent loss in pod yield 1.

Material and Methods

The field experiment on evaluation of different bio-pesticides
against major pests of okra using Parbhani OK-1 variety was
conducted in a randomized block design with thirteen
treatments including untreated control replicated thrice at the
farm of Department of Agricultural Entomology, Vasantrao
Naik Marathwada Krishi Vidyapeeth, Parbhani during Kharif
season 2017-18 and 2018-19. The number coccinellids (grubs
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and adults) population was counted on five randomly selected
plants in each plot. The pre-treatment count was made a day
before each spray, while the post treatment counts were made
on 1, 3, 7 and 15 days after each spray. The number of
coccinellids per plant was transformed into suitable
transformation (square root transformation) before the data
was subjected to statistical analysis. The data were subjected
to square root (V x +0.5) and angular transformation as per
data and then statistically analyzed to obtain critical
difference for comparison of treatments as per Panse &
Sukhatme [,

Results and Discussion

First spray

The observations on effect of different bio-pesticides after
first spray on coccinnellid on okra one day before spraying
(precount), 1, 3, 7 and 15 DAS are presented in Table 1

Table 1: Effect of different bio-pesticides against Coccinellids on okra after first spraying during the years 2017 and 2018

No. of Coccinellids (Grub & adults)/plant
Dose/mg/g or 2017 2018
Treatment Name and Number
ml/ha Pre- 1 3 7 15 Pre- 1 3 7 15
count | DAS | DAs | DAS | DAS [M® count | DAS | DAS | DAs | DAs [MeaN
Tl NSKE 25 kg 158 |147|157(181| 187 (168| 182 |1.68|174|180| 1.90 |1.78
(1.60) |(1.56)|(1.60)|(1.67)| (1.69) |(1.63)| (1.67) [(1.63)|(1.65)|(1.67)| (1.70) |(1.66)
™ LAMIT 31t 164 |(160|1.67|186| 198 |1.77| 167 |141|168|1.81| 1.84 |1.68
(1.62) [(1.61)|(1.63)|(1.69)| (1.72) |(1.66)| (1.36) |(1.55)|(1.63)|(1.67)] (1.68) |(1.63)
13 Eucalyptus oil 11it 1.70 (159166186 | 195 |1.76| 174 |170|173|182| 1.87 |1.78
(1.64) [(1.60)|(1.63)|(1.69] (1.71) |(1.65)| (1.35) |(1.64)|(1.65)|(1.68)| (1.69) |(1.66)
T4 Karanj oil 25 it 172 |143|166|185| 194 (1.72| 170 |1.68|1.71|183| 191 (1.78
(1.65) [(1.58)|(1.63)|(1.69)| (1.71) |(1.65)| (1.63) |(1.63)|(1.64)|(1.68)| (1.70) |(1.66)
TS Neem oil 11it 157 [(149]165(182| 191 |1.71| 168 |162|160|1.80 | 1.82 |1.71
(1.63) |(1.57)|(1.62)|(1.68)]| (1.70) |(1.64)| (1.63) [(1.61)|(1.61)|(1.67)| (1.67) [(1.64)
T6 Metarhizium 2 kg 156 [135(152(173| 182 |160| 169 |166 172|190 1.91 |1.79
+Beauveria (1.59) [(1.52)|(1.58)|(1.64)| (1.67) |(1.60)| (1.63) |(1.63)|(1.64)|(1.70)| (1.70) |(1.66)
T7 Beauveria bassiana 2 kg 149 141159178 | 181 (164| 171 |151|169|178| 192 [1.72
(1.57) [(1.54)|(1.60)|(1.66)| (1.67) |[(1.61) (1.64) |(1.58)|(1.63)|(1.66)| (1.70) |(1.64)
T8 Verticillium lecanii 2 kg 150 (136|150 (21.71| 187 |161| 172 |150|161|1.73| 1.79 |1.65
(1.57) |(1.53)|(1.57)|(1.64)| (1.69) |(1.60)| (1.64) [(1.57)|(1.61)|(1.65)| (1.66) [(1.62)
T Dashparni ark 3 it 144 (127144161 | 1.77 |152| 173 | 153|159 |1.67| 1.75 |1.63
(1.55) [(1.49)|(1.55)|(1.61)| (1.66) |[(1.57)| (1.65) |(1.59)|(1.60)|(1.63)| (1.65) |(1.61)
T10 Biomix 15kg 151 |129|161(175| 190 (163| 167 |1.60|1.68|178| 1.83 |1.72
) (1.58) [(1.51)|(1.61)|(1.66)| (1.70) |[(1.62) (1.63) |(1.61)|(1.63)|(1.66)| (1.68) |(1.64)
T Thiamthoxam 25 225 g 154 (090|092 |095| 1.00 |094| 183 |0.60|0.62 |0.72 | 0.81 |0.68
WG (1.59) |(1.38)[(1.38)](1.40)| (1.41) |(1.39)| (1.68) [(1.26)|(1.27)[(1.31)] (1.34) [(1.29)
T12 Emamectin benzoate 100 g 141 |0.82)|085|0.88| 092 |0.86| 1.80 |0.52|0.57|0.60 | 0.69 |0.59
5SG (1.54) [(1.34)[(1.34)|(1.37)] (1.38) |(1.35)| (1.67) |(1.23)|(1.25)|(1.26)] (1.29) |(1.25)
T13 Control (water spray) 156 [1.70(1.76|193| 2.14 |188| 177 |179|180 194 | 1.98 |1.87
(1.59) |(1.64)|(1.66)|(1.71)| (1.77) |(1.69)| (1.66) [(1.66)|(1.67)|(1.71)| (1.74) |(1.69)
SE+ 0.07 |0.10|0.08]|0.07| 0.11 {0.09| 0.12 |0.18|0.15|0.10| 0.11 |0.16
C.D. at 5% NS NS [0.24]0.21| 0.34 |0.27]| NS NS | NS |0.31| 0.33 | NS
CcVv 512 |811|7.56|6.26|10.13|8.05| 12.92 |19.04|17.06]|11.38] 13.26 |15.18
*Figures in parentheses are square root transformed values
DAS: Days After Spray
NS: Non-Significant
Precount (0.90/plant). The untreated control recorded maximum

The precount of coccinnellids during 2017-18, 2018-19 was
non-significant. It varied from 1.41 to 1.72/plant, and 1.67 to
1.83/plant during 2017-18, 2018-19, respectively.

One day after spray

During 2017-18, there were no significant differences of the
effect of various bio-pesticides on coccinellids. The lowest
population was observed in the plots treated with emamectin
benzoate 5% SG (0.82/plant) and thiamethoxam 25 WG

population of coccinellids (1.70 /plant). Dashparni ark 0.6%,
biomix 0.3%, Metarhizium + Beauveria 0.4%, Verticilium
lecanii 0.4%, Beauveria bassiana 0.4% and karanj oil 0.5%
were statistically at par with each other. Next biopesticides
were NSKE 5%, neem oil 0.2% and eucalyptus oil 0.2%.
LAMIT 0.6% (1.60/plant) recorded highest population among
all the treated plots and were proved to be safer biopesticide
against Coccinellids.
During 2018-19, of

significantly minimum  number
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coccinellids was noticed in emamectin benzoate 5% SG
(0.52/plant) and thiamethoxam 25 WG (0.60/plant) followed
by LAMIT 0.6%. Remaining all treatments was statistically at
par with each other. Eucalyptus oil 0.2% (1.70/plant) were
beneficial biopesticides among the rest of the rest of
treatments. Significantly maximum number of coccinellids
(1.79 /plant) was recorded in untreated control. 1112 13.14]
Three days after spray.

During 2017-18, the population of coccinellids varied from
0.85 to 1.76/plant in various treatments. The untreated control
recorded highest population and at par with LAMIT 0.6%
(1.76/plant), eucalyptus oil 0.2%, karanj oil 0.5% and neem
oil 0.2%. Among the all treatments emamectin benzoate 5%
SG (0.85/plant) were proved to be harmful treatments. Next
harmful treatments were thiamethoxam 25 WG and dashparni
ark 0.6%.

During 2018-19, highest coccinellids was noticed in untreated
control (1.80/plant) followed by NSKE 5% (1.74/plant),
eucalyptus oil 0.2% (1.73/plant), Metarhizium+Beauveria
0.4%, karanj oil 0.5%, Beauveria bassiana 0.4%, LAMIT
0.6% and biomix 0.3% were safest among all bio-pesticides
and at par with untreated control. The next less toxic
biopesticides were Verticilium lecanii 0.4%, neem oil 0.2%
and dashparni ark 0.6%. The most harmful insecticides to
coccinellids were emamectin benzoate 5% SG (0.57/plant)
and thiamethoxam 25 WG (0.62 /plant) which were at par
with each other.

Seven days after spray

During 2017-18, the coccinellids population was significantly
highest in untreated control (1.93/plant) than other treatments.
Among the bio-pesticides, eucalyptus oil 0.2%, (1.86/plant)
and LAMIT 0.5% (1.86/plant), recorded maximum
coccinellids population and at par with karanj oil 0.5%
(1.85/plant), neem oil 0.2% (1.82/plant) and NSKE 5%
(1.81/plant). These were followed by Beauveria bassiana
0.4%, biomix 0.3%, Metarhizium + Beauveria 0.4% and
Verticilium lecanii 0.4%. The most toxic insecticide was
emamectin benzoate 5% SG (0.88 /plant) and thiamethoxam
25 WG (0.95/plant) [15 1617, 18,19],

The observations on coccinellids during 2018-19 revealed that
the population varied from 0.60 to 1.94/plant in different
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treatments. The untreated control was statically significant
over all bio-pesticides treatments. Among the bio pesticides,
the safest bio pesticides to coccinnellids was Metarhizium +
Beauveria 0.4%, (1.90/plant) followed by karanj oil 0.5%
(1.83/plant), eucalyptus oil 0.2% (1.82/plant), LAMIT 0.5%
(1.81/ plant), neem oil 0.2% (1.80/plant), NSKE 5%
(1.80/plant), Beauveria bassiana 0.4% (1.78/plant), biomix
0.3% (1.78/plant)and Verticilium lecanii 0.4%(1.73/plant)
which were at par with each other. The most deleterious effect
on coccinellids was observed due to spraying of emamectin
benzoate 5% SG (0.60/ plant) followed by thiamethoxam 25
WG.

Fifteen days after spray

During 2017-18, LAMIT 0.5% (1.98/plant), eucalyptus oil
0.2% (1.95 /plant), karanj oil 0.5% (1.94/plant), neem oil
0.2% (1.91/plant), biomix 0.3% (1.90/plant), were safest bio-
pesticides than other bio-pesticides which were at par with
each other. These were followed by Verticilium lecanii 0.4%,
NSKE 5%, Metarhizium + Beauveria 0.4%, Beauveria
bassiana 0.4%, and dashparni ark 0.6%. The plots treated
with emamectin benzoate 5% SG (1.78/plant) and
thiamethoxam 25 WG recorded lowest population. The
untreated control recorded significantly highest population
than other treatments [20 21,22, 23],

During 2018-19, it was found that emamectin benzoate 5%
SG (0.69/ plant) and thiamethoxam 25% WG (0.81/plant)
treated plots recorded minimum coccinellids population. The
population was significantly highest in untreated control
(1.98/plant). Among the biopesticides Beauveria bassiana
0.4% (1.92/plant) registered maximum population which was
at par with Metarhizium+Beauveria 0.4% (1.91/plant), karanj
oil 0.5% (1.91/plant) and NSKE 5% (1.90/plant). These were
followed by eucalyptus oil 0.2% (1.87/plant), LAMIT 0.5%
(1.84/plant), biomix 0.3% (1.83/ plant), neem oil 0.2%
(1.82/plant) and Verticilium lecanii 0.4% (1.79/ plant).

Second spray

The data recorded on effect of different bio-pesticides on
coccinellids after second spray on okra one day before
spraying (precount), 1, 3, 7and 15 DAS are presented in Table
2.

Table 2: Effect of different bio-pesticides against Coccinellids on okra after second spraying during the years 2017 and 2018

No. of Coccinellids (Grub & adults)/plant
Dose/mg/g or 2017 2018

Treatment Name and Number mi/ha Pre- 1 3 7 15 o Pre- 1 3 7 G o

count | DAS | DAS | DAS | DAS count | DAS | DAS | DAS | DAS
T1 NSKE 25 kg 156 |1.46|156|1.80| 1.86 [1.67| 1.88 | 143|180 |2.01| 2.16 [1.85
(1.59) [(1.56)|(1.59)|(1.67)| (1.68) |(1.62)| (1.69) [(1.56)|(1.67)[(1.73)| (1.77) |(1.68)
T2 LAMIT 3 it 163 | 159|166 |1.85| 197 [1.76| 236 |2.06 |2.36|2.46 | 2.57 [2.36
(1.62) [(1.61)](1.63)[(1.69)| (1.72) |(1.66)| (1.82) [(1.74)|(1.85)((1.85)| (1.88) |(1.83)
T Eucalyptus oil 1 lit 169 |158|166|1.85| 1.95 [1.76| 2.38 |1.97 (231|241 | 252 |2.30
(1.64) [(1.60)|(1.63)[(1.68)| (1.71) |(1.65)| (1.83) [(1.71)[(1.81)|(1.84)| (1.87) |(1.80)
T4 Karanj oil 25 lit 173 | 151|162 |1.84| 193 [1.72| 241 |1.84 227|236 | 247 |2.23
) (1.65) [(1.58)](1.61)[(1.68)| (1.71) |(1.64)| (1.83) [(1.68)|(1.80)((1.83)| (1.85) |(1.79)
T Neem oil 1 it 156 |148|164|1.81| 190 [1.70| 2.06 |1.77 | 2.16 |2.28 | 2.38 |2.14
(1.60) [(1.57)|(1.62)((1.67)| (1.70) |(1.64) (1.74) [(1.66)|(1.77)[(1.80)| (1.83) |(1.76)
T6  IMetarhizium +Beauveria 2 kg 155 | 134 (152|172 | 181 [159| 187 |145|163|1.79| 1.98 [1.71
(1.59) [(1.52)|(1.58)|(1.64)| (1.67) |(1.60)| (1.68) [(1.56)|(1.61)|(1.66)| (1.71) |(1.63)
T7 Beauveria bassiana 2kg 148 | 140|159 |1.77 | 1.80 [1.64| 2.08 |1.66 |2.05|2.16 | 2.25 |2.03
(1.57) [(1.54)|(1.60)|(1.66)| (1.67) |(1.61) (1.75) [(1.62)|(1.74)[(1.77)| (1.79) |(1.73)
T8 Verticilium lecanii 2kg 150 |1.35|150|1.70| 1.87 [1.60| 2.04 |154|1.74|1.87 | 2.07 [1.80
(1.57) [(1.53)|(1.57)[(1.64)| (1.69) |(1.60)| (1.73) [(1.59)|(1.65)((1.69)| (1.74) |(1.66)
T9 Dashparni ark 3 lit 143 |1.26|143|1.60| 1.76 [1.51| 1.86 |1.37|155|1.71| 1.88 |1.62
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(1.55) [(1.49)](1.55)](L61)[ (1.66) (1.57) (L.68) [(1.53)](L.59)|(L64)] (1.68) [L.61)
0 o Lo 151 | 140 [ 160|174 | 1.89 [1.65| 201 | 149 |2.11|2.26 | 2.34 |2.05
Skg (1.58) |(1.54)|(1.61)|(1.65)| (1.70) [1.62) (1.73) |(1.57)|(1.76)|(1.80)| (1.82) [1.73)

) 153 [0.76] 082|093 | 1.00 |0.87| 163 | 102|115 |1.24| 1.39 |1.20

T11 | Thiamthoxam 25 WG 2259 (1.58) |(1.32)](1.35)|(1.39)| (1.41) [(1.36) (1.62) |(1.42)|(1.45)|(1.49)| (1.54) [(1.47)
T12 Emamectin benzoate 5 100 140 |0.67(073|0.76| 0.85 [0.75| 1.74 |[0.94| 100 |1.12| 1.22 |1.07
SG g (154) |(1.29)|(1.31)|(1.33)| (1.35) [1.32)] (1.65) |(1.39)|(1.41)|(1.45)| (1.48) (1.43)

3 Control (water spray) 156 | 164 | 176|192 | 1.99 |1.82| 186 | 221239 |253 | 2.63 |2.44
pray (1.59) |(1.62)|(1.66)|(L.70)| (1.73) [1.67) (1.69) |(1.79)|(1.83)|(L.87)| (1.90) (1.84)

SEx 0.2 ] 0.09]0.07 | 0.09 | 0.10 |0.08] 0.06 | 0.05] 0.08 | 0.06 | 0.07 |0.06
Colt NS | NS | NS | NS | 032 |Ns| Ns |015|0.24 (019 022 |0.20
oV 11.01 | 9.86 | 6.44 | 8.12 | 1044 |8.85| 6.78 | 533 | 7.03 | 5.86 | 856 | 6.74

*Figures in parentheses are square root transformed values
DAS: Days after Spray
NS: Non-Significant

Precount

The precount of ladybird beetle was non-significant in 2017-
18 and 2018-19. The population ranged from 1.40 to 1.73 and
1.40 to 1.73, respectively.

One day after spray

During 2017-18, there were no statistically significant
differences among different treatments. The untreated control
(1.64/plant) recorded maximum population followed by
LAMIT 0.5% (1.59/plant), eucalyptus oil 0.2% (1.58/plant)
and karanj oil 0.5% (1.51/plant). The next less harmful
biopesticides were neem oil 0.2%, NSKE 5%, Beauveria
bassiana 0.4%, biomix 0.3%, Verticilium lecanii 0.4% and
Metarhizium+ Beauveria 0.4%. Emamectin benzoate 5% SG
(0.67/plant) recorded lowest population [24 25 26.27],

During 2018-19, the safest bio-pesticide to coccinellids was
LAMIT 0.5% (2.06/plant) which recorded highest population
among all biopesticide. The next less harmful biopesticides
were eucalyptus oil 0.2%, karanj oil 0.5%, neem oil 0.2%,
Beauveria bassiana 0.4%, Verticilium lecanii 0.4%, biomix
0.3%, Metarhizium+ Beauveria 0.4%, NSKE 5% and
dashparni ark 0.6%. The most toxic insecticides were
emamectin benzoate 5% SG (0.94/plan) and thiamethoxam
25% WG (1.02/ plant). The untreated control (2.21/plant)
noted highest population over all treatments.

Three days after spray

During 2017-18, it was found that the most toxic insecticide
was emamectin benzoate 5 SG (0.73/plant) which was at par
with thiamehoxam 25 WG. The safer biopesticides were
LAMIT 0.6 (1.66/plant) and eucalyptus oil 0.2% which
recorded maximum coccinnellids among all biopesticides.
The next best treatments were neem oil 0.2%, karanj oil 0.5%,
biomix 0.3%, Beauveria bassiana 0.4%, NSKE 5%,
Metarhizium+ Beauveria 0.4% and Verticilium lecanii 0.4%.
The highest coccinellids was observed in untreated control
(1.76/plant) among all treatments.

During 2018-19, there were no statistically significant
differences among treatments. The untreated control
(2.39/plant) recorded higher coccinellids. Among the
biopesticides, LAMIT 0.6% (2.36/plant) was safer to
coccinellids than any other biopesticides. These were
followed by eucalyptus oil 0.2%, karanj oil 0.5%, neem oil
0.2%, biomix 0.3%, Beauveria bassiana 0.4%, NSKE 5%,
Verticilium lecanii 0.4

%, Metarhizium+Beauveria bassiana 0.4% and dashparni ark
0.6% (1.55/plant). The lowest population was observed in the
plots treated with emamectin benzoate 5% SG (1.00/plant)

followed by thiamethoxam 25% WG (1.15/plant) (%8,

Seven days after spray

During 2017-18, the coccinellids population ranged from 0.76
to 1.92/plant. The coccinellids population was statistically
significant high in untreated control (1.92/plant). Among the
bio-pesticide treatment, the plots sprayed with LAMIT 0.6%
(1.85/plant) and eucalyptus oil 0.2% (1.85/plant) registered
maximum population. The next less harmful bio-pesticides
were karanj oil 0.5%, neem oil 0.2%, NSKE 5%, Beauveria
bassiana 0.4%, biomix 0.3%, Metarhizium+Beauveria 0.4%
and Verticilium lecanii 0.%. The minimum population was
observed in biopesticide treatments was dashparni ark 0.6%.
The most deleterious effects were of emamectin benzoate 5%
SG and thiamethoxam 25% WG.

The data on effect of various bio-pesticides on coccinellids
during 2018-19 revealed that the plots treated with emamectin
benzoates 5% SG (1.12/plant) recorded lowest population
followed by thiamethoxam 25% WG (1.36/plant). The plots
sprayed with LAMIT 0.6% (2.46/plant) noted maximum
population and safer to coccinnellids among all biopesticides.
It was at par with eucalyptus oil 0.2% (2.46/plant) and karanj
oil 0.5% (2.41/ plant). These were followed by neem oil 0.2%
(2.36/plant), biomix 0.3% (2.26/plant), Beauveria bassiana
0.4%(2.16/plant) and NSKE 5% (2.01/plant), Verticilium
lecanii 0.4% (1.87/plant), Metarhizium+Beauveria 0.4%
(1.79/plant) and dashparni ark 0.6% (1.71/plant). The highest
population was noticed in untreated control (2.53/plant)
among all treatments.

Fifteen days after spray

During 2017-18, the coccinellids population was highest in
untreated control (1.99/plant). Among all bio-pesticides the
maximum population was observed in LAMIT 0.6%
(1.97/plant) followed by eucalyptus oil 0.2% (1.95/plant),
karanj oil 0.5% (1.93/plant) and neem oil 0.2% which was at
par with untreated control. These were followed by biomix
0.3% (1.89/plant), Verticilium lecanni 0.4% (1.87 / plant),
NSKE 5% (1.86 / plant), Metarhizium + Beauveria 0.4%
(1.81/plant), NSKE 5% (1.86 / plant), Metarhizium +
Beauveria 0.4% (1.81/plant), Beauveria bassiana 0.4%
(1.80/plant) and dashparni ark 0.6% (1.76/plant). The lowest
population was recorded in emamectin benzoate 5% SG
(0.85/plant) followed by thiamethoxam 25% WG (1.00/plant).
During 2018-19, LAMIT 0.6% (2.57/plant) recorded
maximum population and safer to coccinnellids and at par
with eucalyptus oil 0.2% and karanj oil 0.5%. Next beneficial
biopesticides were neem oil 0.2%, biomix 0.3%, Beauveria
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bassiana 0.4%, NSKE 5% and Verticilium lecanii 0.4%.
These were followed by Metarhizium + Beauveria 0.4% and
dashparni ark 0.6%. The most harmful insecticide were
emamectin benzoate 5% SG (1.22/plant) and thiamethoxam
25% WG (1.39 / plant). The highest population was noted in

http://www.entomoljournal.com

untreated control (2.63/plant) among all treatments.

Third spray
The data on ladybird beetle population on one day before, 1, 3
7 and 15 DAS of third spraying are given in Table 3

Table 3: Effect of different bio-pesticides against Coccinellids on okra after third spraying during the years 2017 and 2018

No. of Coccinellids (Grub & adults)/plant
Dose/mg/g or 2017 2018
Treatment Name and Number
ml/ha Pre- 1 3 7 15 Pre- 1 3 7 15
count | DAS | DAS | DAs | DAS M count | DAS | DAS | DAS | DAS [Mean
T1 NSKE 25 kg 187 |141)178|199| 214 (1.83| 3.01 |215|225|232| 240 [2.28
(1.69) [(1.55)|(1.66)|(1.72)| (1.77) |(1.67)| (2.00) |(1.76)[(1.79)|(1.81)] (1.83) |(1.79)
T LAMIT 3t 234 [ 204 |234|244| 255 [2.34| 334 |269 278|288 | 3.03 |2.84
(1.77) [(1.74)|(1.82)| (1.85 (1.88) |(1.82)] (2.08) |(1.91)[(1.93)|(1.96)| (2.00) |(1.95)
T3 Eucalyptus oil 1lit 236 |195]|229|240| 250 |2.28| 3.35 | 258|264 |276| 2.89 |2.71
(1.80) |(1.71)((1.81)((1.84) (1.87) |(1.80) (2.08) |(1.88)|(1.90)|(1.93)| (1.96) |(1.91)
T4 Karanj oil 25 lit 239 [182|225|234| 245 [2.21| 3.26 | 251|258 |268| 2.80 |2.64
(1.84) [(1.67)|(1.80)((1.82)| (1.85) |(1.78)| (2.06) |(1.86)[(1.88)|(1.91)] (1.94) |(1.89)
TS Neem oil 1 it 280 [175|214|226| 236 [2.12| 259 |225|235|242| 251 |2.38
(1.94) [(1.65)|(1.77)((1.80)| (1.83) |(1.76) (1.88) |(1.79)[(1.82)|(1.84)| (1.86) |(1.82)
T6 Metarhizium 2 kg 3.00 [143]161|177| 196 |1.69| 232 |1.92|1.99|2.08| 2.17 |2.04
+Beauveria (2.00) |(1.56)((1.61)[(1.66)| (1.72) |(1.63) (1.81) |(1.69)|(1.72)|(1.74)| (1.77) |(1.73)
T7 Beauveria bassiana 2kg 206 |164 203|214 | 223 [2.01| 3.11 | 234|243 |251| 259 |2.46
(1.74) [(1.61)[(1.74)[(1.76)| (1.79) |(1.72)] (2.02) |(1.82)|(1.84)|(1.86)| (1.88) |(1.85)
T8 Verticillium lecanii 2kg 202 [153|1.72|185| 205 {1.78| 2.84 |2.01 210|220 | 2.28 |2.14
(1.73) [(1.58)|(1.64)((1.68)| (1.74) |(1.66)| (1.96) |(1.72)|(1.75)|(1.78)| (1.80) |(1.76)
T9 Dashparni ark 3t 184 [135|153|1.69| 1.86 [1.60| 2.71 |1.80|1.90|1.99 | 2.08 [1.94
(1.68) |(1.53)((1.58)[(1.64) (1.68) |(1.60) (1.92) |(1.66)|(1.69)|(1.72)| (1.74) |(1.70)
T10 Biomix 15kg 199 147|209 |224| 232 (2.03| 3.22 |243 249|258 | 2.68 |2.54
) (1.72) [(1.56)|(1.75)|(1.80)| (1.82) |(1.73)| (2.05) |(1.84)((1.86)|(1.88)| (1.91) |(1.87)
T11 Thiamthoxam 25 225 ¢ 161 [0.95|1.17|1.34| 149 [1.23| 353 |1.16(130|141| 153 (135
WG (1.61) [(1.39)|(1.47)|(1.52)| (1.57) |(1.48)| (2.12) |(1.47)[(1.51)|(1.55)| (1.59) |(1.53)
T12 Emamectin benzoate 100 g 135 (082092 |122| 1.37 (1.08| 340 [1.09|1.20|132| 144 |[1.26
5SG (1.53) [(1.35)](1.37)|(1.48)| (1.53) |(1.43)| (2.09) |(1.44)[(1.48)|(1.52)| (1.56) |(1.50)
T13 Control (water spray) 184 |219|237|251| 262 (242 274 |3.08|3.21|3.32| 347 |3.27
(1.68) [(1.78)[(1.83)[(1.87)| (1.89) |(1.84) (1.93) |(2.02)|(2.05)|(2.07)| (2.11) |(2.06)
SE+ 0.05 |0.07|0.05|0.06| 0.04 |[0.05| 0.06 |0.13|0.08|0.05| 0.10 |0.09
C.D. at 5% 0.17 | 0.21]0.15|0.18| 0.14 |0.17| 0.20 | 0.39 | 0.24 | 0.16 | 0.30 |0.27
CcVv 501 |6.19|439|7.01| 476 |558| 7.86 |11.13|8.15|5.68| 9.47 |8.60

*Figures in parentheses are square root transformed values
DAS: Days after Spray
NS: Non-Significant

Precount

The precount of ladybird beetle was significant in 2017-18
and 2018-19. The population ranged from 1.35 to 3.00 and
2.32 to 3.53 /plant during 2017-18 and 2018-19, respectively.

One day after spray

During 2017-18, the untreated control recorded highest
population (2.19/plant) which was at par with LAMIT 0.6%
(2.04/plant). Itwas Followed by eucalyptus oil 0.2%
(1.95/plant), karanj oil 0.5% (1.82/plant) and neem oil 0.2%
(1.75/plant). The next treatment were Beauveria bassiana
0.4% (1.64/plant), Verticilium lecanii 0.4% (1.53/plant),
biomix 0.3%(1.47/plant), Metarhizium+Beauveria 0.4%
(1.43/plant), NSKE 5% (1.41/plant) &dashparni ark 0.6%
(1.35/plant). The lowest population was noticed in emamectin
benzoate 5% SG (0.82/plant) which was at par with
thiamethoxam 25% WG (0.95/plant).

During 2018-19, the maximum ladybird beetle population was
observed in untreated control (3.08/plant). The safer
biopesticides against lady bird beetle were LAMIT 0.6%
(2.69/plant), eucalyptus oil 0.2% (2.58/ plant), karanj oil 0.5%
(2.51/plant), biomix 0.3% (2.43/plant), and Beauveria
bassiana 0.4% (2.34/plant). These were followed by neem oil

0.2% (2.25/plant), NSKE 5% (2.15/plant), Verticilium lecanii
0.4% (2.01/plant), Metarhizium+Beauveria 0.4% (1.92/plant)
and dashparni ark 0.6% (1.80/plant). The treatment
emamectin benzoate 5% SG G (1.09/plant) recorded
minimum population which was at par with remaining
treatments.

Three days after spray

During 2017-18, the untreated control recorded highest lady
bird beetle population (2.37/plant) which was at par with
LAMIT 0.6% (2.34/plant) and eucalyptus oil 0.2%
(2.29/plant) followed by karanj oil 0.5% (2.25/plant), neem
oil 0.2% (2.14/plant) biomix 0.3% (2.09/plant) and Beauveria
bassiana 0.4% (2.03/plant).These were followed by NSKE
5% (1.78/plant), Verticilium lecanii 0.4%(1.72/plant),
Metarhizium+Beauveria 0.4% (1.61/plant) and dashparni ark
0.6% (1.53/plant).The lowest population was noted in
emamectin benzoate 5% SG (0.92/plant) and thiamethoxam
25% WG (1.17/plant).

During 2018-19, the untreated control (3.21/plant) recorded
highest ladybird beetle population. The best safer
biopesticides among the all treatments to coccinellids were
LAMIT 0.6% (2.78/plant), eucalyptus oil 0.2% (2.64/ plant)
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and karanj oil 0.5% (2.58/plant). These were followed by
biomix 0.3% (2.49/plant), Beauveria bassiana 0.4%
(2.43/plant), neem oil 0.2% (2.35/plant), NSKE 5%
(2.25/plant),  Verticilium lecanii 0.4%  (2.10/plant),
Metarhizium+Beauveria 0.4% (1.99/plant) and dashparni ark
0.6% (1.90/plant). The lowest population was found in
emamectin benzoate 5% SG (1.20/plant) which was at par
with thiamethoxam 25 WG (1.30/plant).

Seven days after spray

During 2017-18, the maximum ladybird beetle population was
observed in untreated control (2.51/plant) which was at par
with LAMIT 0.6% (2.44/plant) and eucalyptus oil 0.2%
(2.40/plant). Next safer biopesticides were karanj oil 0.5%
(2.34/plant), neem oil 0.2% (2.26/plant), biomix 0.3%
(2.24/plant), and Beauveria bassiana 0.4% (2.14/plant). These
were followed by NSKE 5%, Verticilium lecanii 0.4%,
Metarhizium+Beauveria0.4% and dashparni ark 0.%. The
plots sprayed with emamectin benzoate 5% SG (1.22/plant)
and thiamethoxam 25% WG were noticed less population as
compared to other treatments.

The data of ladybird beetle during 2018-19 revealed that the
untreated control (3.32/plant) registered highest population.
LAMIT 0.6% (2.88/plant), eucalyptus oil 0.2% (2.76/plant),
karanj oil 0.5% (2.68/plant), biomax 0.3% (2.58/plant) and
Beauveria bassiana 0.4% (2.51/plant) were proved to best
biopesticides against coccinellids. These were followed by
neem oil 0.2% (2.42/plant) and NSKE 5% (2.32/plant).These
were followed by Verticilium lecanii 0.4% (2.20/plant),
Metarhizium+Beauveria 0.4% (2.08/plant) and dashparni ark
0.6% (1.99/plant). The plots treated with emamectin benzoate

Table 4: Effect of different bio-pesticides against Coccinellid
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5% SG (1.32/plant) and thiamethoxam 25% WG observed
minimum population among the all treatments.

Fifteen days after spray

During 2017-18, it was found that the untreated control
(2.62/plant) recorded maximum population which was at par
with LAMIT 0.6% (2.55/plant). Next safer biopesticides were
eucalyptus oil 0.2% (2.50/plant), karanj oil 0.5% (2.45 /
plant), neem oil 0.2% (2.36 / plant), biomix 0.3% (2.32
/plant), Beauveria bassiana 0.4% (2.23/plant) and NSKE 5%
(2.14/ plant). These were followed by Verticilium lecanii
0.4% (2.05/plant), Metarhizium+Beauveria 0.4% (1.96/plant)
and dashparni ark 0.6% (1.86 / plant). The lowest population
was found in emamectin benzoate 5% SG followed by
thiamethoxam 25% WG.

During 2018-19, the maximum population of ladybird beetle
was observed in untreated control (3.47/plant), LAMIT 0.6%
(3.03/plant), eucalyptus oil 0.2% (2.89/plant) and karanj oil
0.5% (2.80/plant) were safest biopesticides as compared to
other treatments. These were followed by biomix 0.2%
(2.68/plant), Beauveria bassiana 0.4% (2.59/plant)and neem
oil 0.2% (2.51/plant). The next treatments were NSKE 5%
Verticilium lecanii 0.4%, Metarhizium+Beauveria 0.4% and
dashparni ark 0.6%. The minimum population was recorded
in emamectin benzoate 5% SG (1.44/plant) and thiamethoxam
25% WG which were at par with each other.

Pooled data 2017-18 and 2018-19

The data recorded on coccinellids population one day before
spraying and after each spraying were presented in Table 4

s on okra after different spraying (Pooled data of 2017 & 2018)

Tr No | Treatment [Dose g or ml/ha No. of Coccinellids (Grub & adults)/plant

Precount | After first spray | Precount | After second spray| Precount |After third spray|

1.70 1.73 1.72 1.76 244 2.05

ik NSKE 25kg (1.63) (1.64) (1.64) (1.65) (1.84) (L73)

. 1.65 1.72 1.99 2.06 2.84 2.59

T2 | LAMIT s lit (1.62) (1.64) (1.72) (1.74) (1.92) (1.88)

T Eucal_yptus 11it 1.72 1.77 2.03 2.03 2.85 2.49

oil (1.64) (1.65) (1.73) (1.72) (1.95) (1.98)

. . 171 1.75 2.07 1.97 2.82 242

T4 | Karanjoil 251it (1.64) (1.65) (L74) (L71) (192) (183)

T Neem oil 1lit 1.62 1.71 1.81 1.92 2.69 2.25

(1.61) (1.64) (1.67) (1.70) (1.90) (1.79)

T6 Metarhiziu_m 2 kg 1.62 1.69 1.71 1.65 2.66 1.86

+Beauveria (1.61) (1.63) (1.63) (1.61) (1.90) (1.68)

T7 Beauyeria 2kg 1.60 1.68 1.78 1.83 2.58 2.23

bassiana (1.60) (1.62) (1.66) (1.67) (1.88) (1.78)

T8 Verticili_l_Jm 2 kg 1.61 1.63 1.77 1.70 2.43 1.96

lecanii (1.61) (1.61) (1.65) (1.63) (1.84) (1.71)

T9 Dashparni 31t 1.58 157 1.64 1.56 2.27 1.77

ark (1.59) (1.59) (1.61) (1.59) (1.80) (1.65)

- 1.59 1.67 1.76 1.85 2.60 2.28

T10 | Biomix 15kg (1.60) (1.63) (1.65) (167) (188) (1.80)

T11 Thiamthoxam 225 g 1.68 0.81 1.58 1.03 2.57 1.29

25 WG (1.63) (1.34) (1.60) (1.41) (1.86) (1.50)

Ty | poamect 100 ; 1.60 0.72 157 0.91 2.37 117

SG (1.60) (1.30) (1.59) (1.37) (1.81) (1.46)

1.66 1.87 1.71 2.15 2.29 2.84

13 Control (water spray) (1.62) (1.69) (1.64) (1.76) (1.80) (1.95)

SE+ 0.09 0.12 0.09 0.07 0.05 0.07

C.D. at 5% NS 0.36 NS 0.22 NS 0.22

CV.% 9.02 11.65 8.89 7.79 6.43 7.09
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Precount

The Precount of coccinellids was showing non-significant
population in all plots during both years 2017-18 and 2018-
19. Before first, second and third spray, it varied from 1.58 to
1.72, 1.57 to 2.07 and 2.27 to 2.85/plant, respectively. The
pooled data were also non-significant.

After spray

The pooled data of two years showed that after first spray the
untreated control (1.87/plant) recorded maximum population.
Eucalyptus oil 0.2% (1.77/plant) was proved to be safer
biopesticides among the all treatments followed by karanj oil
0.5 (1.75/plant), NSKE 5% (1.73/plant), LAMIT 0.6%
(1.72/plant), neemoil
0.2%(1.71/plant),Metarhizium+Beauveria 0.4% (1.69/plant),
Beauveria bassiana 0.4%,biomix 0.3%, Verticilium lecanii
0.4%, and dashparni ark 0.6%. Emamectin benzoate 5 SG
proved harmful insecticides to coccinellids followed by
thiamethoxam 25% WG.

The pooled data of two years indicated that after second spray
maximum population was observed in untreated control
(2.15/plant) which was at par with LAMIT 0.6%. The less
harmful biopesticides were eucalyptus oil 0.2%, karanj oil
0.5% and neem oil 0.2%. These were followed by biomix
0.3%, Beauveria bassiana 0.4%, NSKE 5%, Verticilium
lecanii 0.4%, Metarhizi-um+Beauveria 0.4% and dashparni
ark 0.6%. The minimum population was recorded in
emamectin benzoate 5% SG and thiamethoxam 25% WG.

The pooled data of two years observed that after third spray
the population ranged between 1.17 to 2.81/ plant in various
treatments. The untreated control recorded maximum ladybird
beetle population. Among the biopesticides LAMIT 0.6%,
eucalyptus oil 0.2%, karanj oil 0.5% and biomix 0.3%
recorded maximum population. These were followed by
Beauveria bassiana 0.4%, neem oil 0.2%, NSKE 5%,
Verticilium lecanii 0.4%, Metarhizium+Beauveria bassiana
0.4% and dashparni ark 0.6%. The most toxic insecticides
were emamectin  benzoate 5% SG (1.17/plant) and
thiamethoxam 25% WG (1.29/plant).

Conclusion

Okra is an important crop grown throughout India during
Kharif as well as in Zayad cropping seasons. The crop is
subjected to attacked by many insect-pests including okra
fruit and shoot borer, aphids and whiteflies. The use of
pesticides is been more popular to manage these pests without
knowing these pesticides effect on our friend insects like
natural enemies of aphids and whiteflies. The present study
was dealt with these aspects of pesticides and the results
revealed that tested biopesticides LAMIT 0.6%, eucalyptus
oil 0.2%, karanj oil 0.5% and biomix 0.3% recorded
maximum population. Followed by Beauveria bassiana 0.4%,
Neem oil 0.2% and NSKE 5%. These were followed by
Verticilium lecanii 0.4% Metarhizium+Beauveria bassiana
0.4% and dashparni ark 0.6%. The most toxic insecticides
were emamectin benzoate 5% SG and thiamethoxam 25%
WG.
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