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Abstract

The bioefficacy studies on Phenacoccus solenopsis were studied in laboratory conditions on okra
(Abelmoschus esculentus L.) host plant. The study was conducted to evaluate the toxic effect of different
insecticides at different concentrations against Phenacoccus solenopsis. Leaf-dip bioassays were
achieved to measure the toxicity of combination insecticides and biopesticide. The results revealed that
the highest mortality were recorded at 1% concentration of each treatment by Profenophos +
cypermethrin (90%), Aza-d 1% (96.67%) followed by chlorpyriphos + cypermethrin (75%) and Aza-d
1% (96.67%) showed the significantly different result as compared to all other treatment. Lowest
mortality was recorded by Triazophos + deltamethrin (39.33%), Verticillium (36.67%), Beauveria (34%)
and Aza-d 0.1% (23.33%) after 12 hours. LCso values were calculated, among all the value, 0.025 LCsxo at
1% concentration of Azad-d 1500ppm gave the better result as compare to the other value of LCso.
However among all the value of LTso values among all the value calculated, LTso 1.2 hour in case of
Profenophos + cypermethrin 44EC at 1% concentration was declared best.
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Introduction

Okra (Abelmoschus esculentus L. Moench) is the important vegetable crop in the Malvaceae
family and is very common in the Indo-Pak subcontinent. In India, it ranks number one in its
consumption. It is one of the first cultivated crop and currently grown in many countries and is
extensively distributed from African continent to Asia, southern European countries and
America.

Mealybug, P. solenopsis, besides cotton is devastating to many other economic crops such as;
vegetables, ornamental plants and has been reported infesting 149 plant species (Afzal et al.,
2009) 41,

This highly polyphagous mealy bug infests 149 plant species including numerous crops, weeds
vegetable, ornamentals and medicinal plants (Hodgson et al., 2008; Arif et al., 2009; Wang et
al., 2010) 110 4 151 In case of cotton infestation by cotton mealybug adversely affect the boll
opening and leading to the reduction in yield ranging 58-73% (Dhawan, 1980) ["],

Integrated pest management of mealybug is the safest and inexpensive method of pest control
(Ahmad et al., 2003) Bl Yet, the use of insecticides is unavoidable to checked the mealybug
eruptions and attack as associated to predators and parasitoids (Joshi et al., 2010) [,
Numerous insecticides have its place to diverse groups have been recognized as actual beside
cotton mealybug Suresh et al., (2010) [41,

While number of chemicals and biological control agents are active against cotton mealy bug
(P. solenopsis). Parthenogentic reproduction of this pest can provide births to several young
ones which may act as biotypes of this pest and can lead to resistance agasinst these
insecticides and biological control agents.

Material and Methods

To attain the goals the present studies were conducted out on A. esculentus (L.) Moench under
laboratory conditions in the Department of Plant Protection of Faculty of Agricultural
Sciences, Aligarh Muslim University, Aligarh (U.P.) India during late summer (kharif) season.
Laboratory studies on evaluation of different combination insecticides and biopesticides
against the insect, Phenacoccus solenopsis on okra was carried out in the year 2017 and 2018.
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Studies on the evaluation of certain synthetic combination
insecticides and biopesticides against Phenacoccus
solenopsis in laboratory conditions

Newly moulted second instar nymphs of the cotton mealybug
Phenacoccus solenopsis were collected from okra crop, these
nymphs were reared and multiplied on okra fruit and
bioassays were conducted using a standard size okra fruit
plucked from okra plant. Three concentration of combination
insecticide including median dosage of recommended field
rates were taken, three concentrations of fungal biopesticides
and six concentration of neem based insecticide of their
commercial formulation were taken (Table-1). Test solutions
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were made in distilled water. Okra fruits plucked from
unsprayed okra plants, were washed and dried before
treatment. These fruits were dipped in test solutions for 10s
with gentle agitation, and then were placed on tissue paper for
drying, with the adaxial surface facing up. After drying, they
were placed in 5 cm plastic Petri dishes that contained moist
filter paper at their bottoms, to avoid desiccation. Five second
instar nymphs were placed on each petri plate. Each treatment
was replicated four times and nymphs were exposed to treated
okra fruits. Mortality was assessed after 6, 12 and 18 hrs of
treatment for the evaluation and determination of LCsy and
LTso by using the software SPSS and Minitab.

Table 1: Treatment details of evaluation of synthetic combination insecticides and biopesticide against Phenacoccus solenopsis in laboratory
condition.

Common Name

Trade Names & Formulation

Recommended concentration

Triazophos + Deltmethrin

(DELTEX) 36 EC

0.5 ppm, 1ppm and 1.5ppm

Profenophos + Cypermethrin

(HITCEL) 44EC

0.5ppm, 1ppm and 1.5ppm

Cypermethrin + Chlorpyriphos

(GAMBHIR) 55EC

0.5ppm, 1ppm and 1.5ppm

Neem 1500 ppm

(Aza-D) 1500 ppm

1%, 2% and 3%

Neem 1500 ppm

(Aza-D) 1500 ppm

0.01%,0.02% and 0.03%

Beauveria bassiana

(BABA) (1X10°CFU/mlI)

1%, 2% and 3%

Verticillium

(VARSHA) cell content 10°/ml

1%, 2% and 3%

Results

Efficacy of combination insecticide and biopesticide
formulation against Phenacoccus solenopsis.

Six commercial formulation of insecticide with three
concentration of 1%, 2% and 3% and 1ppm, 2ppm and 3ppm
were tested against the second instar nymph of P. solenopsis
to check their efficacy under laboratory conditions. The data
obtained from this experiment subjected to regression
analysis, LCsp and LTso values were calculated. It was
observed that the highest mortality were recorded at 1%
concentration of each treatment by Profenophos +
cypermethrin  (90%), Aza-d 1% (96.67%) which is
significantly different and more efficient concentration
followed by chlorpyriphos + cypermethrin (75%). Lowest
mortality was recorded by Triazophos + deltamethrin
(39.33%), Verticillium (36.67%), Beauveria (34%) and Aza-d
0.1% (23.33%) after 12 hours (figure 1).

At 2% and 2ppm concentration highest mortality was
recorded by Profenophos + cypermethrin (100%) followed by
Aza-d (90%) and chlorpyriphos + cypermethrin (80.33%).

Lowest mortality was recorded by Beauveria (34.66%) and
Aza-d (33.67%) (Figure - 2).

At 3% and 3ppm concentration Profenophos + cypermethrin
(100%) followed by Aza-d (92.67%) and chlorpyriphos +
cypermethrin (90.67%) found highly effective. Verticillium
with 79.33% mortality proved moderately effective. Lowest
mortality recorded on Beauveria 35.33% and Aza-d 0.03%
(26.67%) (Figure -3).

LCso values were calculated as 0.731, 0.273, 0.731, 2.170,
1.799, 0.025 and 1.933, it showed 0.025 LCs, at 1%
concentration of Azad-d 1500ppm gave the better result as
concentration for each treatment as 12.193, 12.193, 12.280.
4.268, 1.2, 2.713, 5.81, 6.73, 8.098, compare to the other
value of LCsy (Table-3). However, LTso values were
calculated at three 12.193, 13.163, 12.131, 21.073, 21.072,
21.071,7.137, 5.194, 5.345, 38.59, 14.09 and 16.50 at three
readings i.e. 6 hours, 12 hours and 18 hours in which LTsg 1.2
hour in case of Profenophos + cypermethrin 44EC at 1%
concentration was declared best (Table-2).

Table 2: LCso and LTso values of combination insecticide on Phenacoccus solenopsis

S. No Chemical Recommended Concentrations (ppm) LTso value LCso value
0.5 12.193
1 Triazophos + Deltamethrin 36EC 1 12.193 0.731
1.5 12.280
0.5 4.268
2 Profenophos + Cypermethrin 44EC 1 1.2 0.273
1.5 2.713
0.5 5.81
3 Cypermethrin + Chlorpyriphos 55 EC 1 6.73 0.731
1.5 8.098
Table 3: LCsoand LTso values of biopesticides on Phenacoccus solenopsis
S. No Biopesticide Recommended concentrations (%6) LTso value | LCsovalue
1 Beauveria bassiana ; 13122 2170
108 : '
(AIX10"CFU/mI) 3 12131
- . 1 21.073
2 Verticillium lecanii 5 51.072 1.799
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(cell content 19°/ml) 3 21.071
1 7.137

3 Neem (1500) 2 5.194 0.025
3 5.345
0.01 38.59

4 Neem (1500) 0.02 14.09 1.933
0.03 16.50

Discussion

Least mortality was noted in case of Triazophos +
deltamethrin (39.33%), Verticillium (36.67%), Beauveria
(34%) and Aza-d 0.1% (23.33%) after 12 hours. Likewise
mortality, LCso and LTso values were resolute at 2% followed
by 3% (Table-2) relatively similar result were obtained by
Saeed et al., (2007) 13 which shows that the pyrethroids,
bifenthrin had the lowest LCs value, particularly after 48 h of
exposure. Both carbamates had high LCso suggesting their
uselessness against P. gossypiphilous and efficient control of
the root mealybug and the spherical mealybug Nipaecoccus
viridis by chlorpyrifos was suggested by Bekele (2001) © and
Gross et al (2001), ! respectively. Deltamethrin showed 90%
mortality 72 h after treatment in the laboratory, relatively
similar result was found by Arshad et al.,(2015) ! he showed
that the combination insecticide, cypermethrin + profenophos
(Polytrin-C), is more accomplished against P. citri females.
One of the possible reasons for its efficacy would be its dual
mode of action because profenofos is a organophosphate
inhibiting acetylcholinesterase (AChE), while the other
insecticide, cypermethrin, is a pyrethroid pointing sodium
channel transmission of insect nervous system. El-Zahi Saber
El-Zahi., (2016) [ showed the relatively similar results in

field condition which indicates that methomyl, imidacloprid,
thiamethoxam and chlorpyrifos effectively controlled the
cotton mealybug recording 92.3, 89.2, 84.6 and 80.4%
average decrease, respectively, in Phenacoccus sonenopsis
populations compared to the untreated plots.

Ahmad et al., (2011) B showed that the Profenofos (50 EC)
effectively controlled the cotton mealybug (P. solenopsis) and
had deepest population ended other treatments throughout all
the observation dates during the crop period.
Organophosphates have previously been described to be the
greatest for mealybug control e.g., methomyl, chlorpyrifos,
methidathion and profenofos (Saeed et al., 2007; Aheer et al.,
2009; Suresh et al., 2010) ['3 2 14 glong with some other
insecticides belonging to synthetic Pyrethroid group e.g.,
Mustang 380 EC (ethion + zeta Cypermethrin) and bifenthrin,
followed by plant based insecticide (Neemosal 0.5% EC;
0.5% azadirachtin) was the next best control strategy after
insecticidal control, relatively same result was found as
showed in the (table-8) at six concentration in case of Aza-d
(1500ppm) i.e. 1%, 2%, 3%, 0.01%, 0.02%, and 0.03% in
which highest mortality was recorded at 1%, 2%, and 3%
concentration.
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Fig 1: Concencentration at 1% and 1ppm, (ppm for combination insecticide, % for biopesticide)
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Fig 2: Concencentration at 2% and 2ppm, (ppm for combination insecticide, % for biopesticide)
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Fig 3: Concencentration at 3% and 3ppm, (ppm for combination insecticide, % for biopesticide)

Table 4: Effect (Mortality) of various treatment at different concentration on 2™ instar of Phenacoccus solenopsis

Treatment Recommended Concentration. 6hr 12hr 18hr
Profenophos+Cypermethrin 0.5 ppm 752 902 1002
Trizophos+deltamethrin 0.5 ppm 20° 39.33¢ 53.33°
Cypermethrin+chlorpyrifos 0.5 ppm 602 75P 93.332
Beauveria 1% 20° 34° 35.33°
Aza-d 1% 1% 702 96.672 100?
Verticilium 1% 30.67° 36.67° 40°
Aza-d .01% 0.01% 20.33¢ 23.33¢ 26.67°
Control 0 0 0
Profenophos+Cypermethrin 1 ppm 902 1002 1002
Trizophos+deltamethrin 1 ppm 32¢ 41.33¢ 43.67°
Cypermethrin+chlorpyrifos 1 ppm 60.33° 80.33° 99.332
Beauveria 2% 20.33¢ 34.66° 40.67°¢
Aza-d 2% 2% 65.33° Q0P 1002
Verticilium 2% 20.66° 33.67f 36°
Aza-d .02% 0.02% 20¢ 58.33¢ 69.33°
Control 0 0 0
Profenophos+Cypermethrin 1.5 ppm 752 1002 1002
Trizophos+deltamethrin 1.5 ppm 15¢ 40.66¢ 34b
Cypermethrin+chlorpyrifos 1.5 ppm 40.67° 90.67" 99.332
Beauveria 3% 35P 35.33¢ 52°
Aza-d 3% 3% 75.332 92.67° 1002
Verticilium 3% 29.33° 79.33¢ 87.672
Aza-d .03% 0.03% 20.66° 26.67¢ 28.33°
control 0 0 0
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