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Abstract

The research was conducted on the comparison of some synthetic and botanical insecticides
against jassid on the cotton crop in the district Khairpur, Sindh. The four experiments were
performed: Experiment-1, on five treatments: Ti= Acephate, To= Nitenpyram, T3;= Boiled
Neem Leaves extract, T4= Neem Oil extract, and Ts= Control (unsprayed), which were
replicated and applied four times at the ETL of jassid. Among the tested insecticides,
Nitenpyram was proven highly effective and reduced the jassid population density %
(81.65+5.21), followed by Neem Oil (65.75+8.44), Acephate (64.44+6.71), and Boiled Neem
Leaves (55.20+17.11), while in the control plot, the mean population was (1.75+0.27).
Experiment-2 was on the impact of natural enemies against jassid in the control plot, the overall
results of the 6 fortnightly intervals showed the mean population of jassid per leaf and their
natural enemies per plant as; (3.13, 1.19); (3.33, 2.02), (4.13, 2.07), (3.06, 1.38), (1.93, 0.73)
and (1.56, 0.39), respectively. Whereas Experiments 3 and 4 were performed on green bolls’
weight and cotton production, respectively. The Neem Oil was found best with an average
weight of the green boll (13.86 g) and production of 230 kgs, followed by Boiled Neem Leaves
(12.73 g) with 212 kgs, Nitenpyram (11.38 g) with 178 kgs, Acephate (11.28 g) with 168 kgs,
while in the control plot (10.51 g) with 150 kgs. So, both synthetic and botanical insecticides
proved to be better in controlling cotton jassid, while botanical insecticides were found to be
better in increasing green bolls’ weight and cotton production.
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Introduction important product of our country currently

cultivated in 80 countries on 31.8 million
Cotton, Gossypium hirsutum (L.) family; hectares around the world, producing more
Malvaceae, recognized with "white gold" than 24.9 million tons of cotton fiber
of the sub-continent, is an economically annually [1 - 3]. It is utilized in different
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structures like oil, lint, and nourishment,
whereas; contributed to about 80% of the
country's oil production [4]. Among cotton-
growing countries of the world, China
produced 25%, the USA, 19%, India, 14%
and Pakistan, 9%. In the same way, major
consumers are China, 35%; India 15%, and
Pakistan 10% [5]. In Pakistan, seed cotton
production increased by 7.97% in the year
2017-18, with (11.582 million bales, as
compared to 2016-17 with (10.727 million
bales). Sindh province performed better in
the increment % of cotton production as
compared to other provinces during 2017-
18, which was 12.31% (4.253 million
bales) compared to the previous year (3.787
million bales) [6].

There are different variables as restrictive
elements for quality cotton production.
These elements incorporate delay due to
extreme rainfall or high temperatures at the
blooming stage, and the sudden outburst of
pests up to 35-45% loss in cotton yield [5,
7]. Roughly; 1326 types of insects have
been recorded infesting cotton throughout
the world and 150 have been reported in
Pakistan, Among these, the sucking insect
pest, jassid, 4. biguttula is mostly found in
the plant species of family Solanaceous and
Malvaceous in Southeast Asian countries,
Thailand and India [8], with 25 species on
cotton throughout the world, that took a
status of agricultural pest in Indo-Pak [9].
The development and growth of young
plants are reduced due to severe “Hopper
burn” which causes the shedding of buds
and bolls of the cotton plant, and ultimately
yield is reduced [10]. Habitually, jassid is a
cotton pest of the early phase, but its
population increased throughout the period
of cotton growing. For the management of
soft-bodied sucking insect pests, numerous
endeavors have been conducted by
introducing parasites and predators as
biological control; the majority of these are
beetles (Coccinellidae), Lacewings
(Chrysopidae), and Spiders (Araneae) [11].
C. septempunctata is known as a potential
predator, feeding on delicate-bodied insect

pests, and the O. insidiosus (Say)
(Hemiptera: Anthocoridae) is a general
predator of sucking insect pests [12].

The conventional strategy for managing
cotton insect pests is chemical control;
however, just utilized as the last alternative
[13], sensibly following suitable spray
techniques and at the time of Economic
Threshold Level (ETL) for reducing
insecticides’  burdens. In  Pakistan,
aggregate, 80% of insecticide utilization is
applied to cotton, and in the world, it is
estimated that about 50% of the recent yield
of cotton is credited to agrochemicals
utilized as part of crop protection and
production. Numerous pesticides have been
utilized for controlling cotton insect pests
[14], such as neonicotinoids, pyrethroids,
organophosphates, and IGRs [15 - 19] on
the sucking complex of the cotton crop. For
controlling jassid’s attack under ETL (1 to
1.5/leaf), Acephate 75 SP and Dimethoate
40 EC turned out to be the best up to the 7
day of the spray [20]; likewise, Mospilan
and Confidor were ideal [21]. Certainly,
agrochemicals have a noteworthy part in
enhancing production in food production;
in any case, fear of the negative effects of
these chemicals has emerged on human
well-being and the environment. The
agricultural producers apply around US$40
billion worth of pesticides every year [22].
The haphazard utilization of hazardous
chemical pesticides also provides enormous
residual effects on the soil, water, and
plants, as well as the predators and other
natural enemies. Synthetic insecticides
bring about a reduction of different useful
microbes, flora, and fauna; furthermore,
many serious diseases are caused by these
in humans. By observing the present
scenario, there is a direct need to develop
an eco-friendly and efficient pest control
approach for piercing-sucking insects of
cotton [14].

Botanical sprays are a promising option to
replace  chemical insecticides  for
controlling insect pests as these are secure,
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low-cost, locally produced,
environmentally supportive, and easily
available compounds, derived from
different sources [23]. Among these, the
Neem tree (Azadirachta indica) was more
effective in controlling many key crop
pests, and it is still used in different
countries of the world for storing grains.
Many naturally active compounds, like
meliantriol, salannin, deacetyl
azadirachtinol, vepol, and sulfur, are
present in the neem plant; however, the
chief component is azadirachtin [24 - 25].
Neem parts show different properties like
repellent, antifeedant, growth-repressing,
and toxic against insect pests [26]. The
most extreme reduction was observed by
neem seed extract (64.69%), followed by
neem oil (57.74%), tobacco (52.91%), and
asafoetida (46.52%) [27 - 28]. The major
objectives of this research study are to
compare the efficacy of various synthetic
and botanical insecticides against the
sucking pest, cotton jassid, and the impact
of natural enemies against jassid in the
control plot was kept under observations
with the effect of insecticides on green
bolls” weight, and on the cotton production
to find out more effectual insecticide for
controlling jassid under field conditions at
district Khairpur, Sindh.

Materials and Methods

To assess the impact of various synthetic

and botanical insecticides against cotton
jassid at pre- and post-treatments under
field conditions:

The field experiments were carried out at
Lakyari Agricultural Farm (Location =
27°44'63" N, 68°45'18" E), Saidi Lower
near Kamaldero, taluka Gambat, district
Khairpur Mir’s, Sindh, during the Kharif
season, 2017-18, to investigate the efficacy
of different synthetic and botanical
insecticides against cotton jassid. The seeds
of cotton variety (FH-114) were sown on
ridges, from north to south in a Randomized
Complete Block Design (RCBD) with a
treatment size of 2178 sq. feet each. There
were five treatments: T1 = Acephate 75 SP
(Safate), T» = Nitenpyram 10 SL
(Amrasca), T3 = Boiled-Neem leaves
(BNL) extract, T4 = Neem oil, and Ts =
Control (unsprayed) plot, as shown in Table
1 and replicated 4 times Table 2.

A space of 2 feet was maintained between
treatments and replications for separating
plots from one another, whereas a space of
18" was kept between furrow to
furrow/ridge to ridge and (9" to 12")
between plant to plant. Thinning, weeding,
and other agronomical practices were
manually done. Before sowing the cotton
crop, the pre-weedicide, Stomp 455 CS
(Pendimethalin), was applied to control the
weeds. The full kit of the sprayer person
was also maintained, like the face with the

Table 1: Synthetic and botanical insecticides used against jassid under field conditions of the

cotton crop during, 2017-18.

Insecticides
S/No | (Active ingredient Group or Dose*{ C?mPany/ Dose*/z
compound Acre Distributor Tank

and trade name)
Acephate 75 SP R. B. Avari Enterprises

1 (Safate) Organophosphate 250 g (Pvt) Lid. 50g
Nitenpyram 10 SL L Agri Farm Services

2 (Amrasca) Neonicotinoid 200 ml (Pvt.) Lid. 40 ml
Boiled Neem . o

3 Leaves (BNL) Azadirachta indica 10 kg Local hand made 2 kg

4 | Neem Oil Azadirachta indica 500 ml Local hand made 100 ml

5 Control plot Without the use of insecticide

*1 Acre = 0.40 hectare, *2 Tank = 20 liters liquid container for spray
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Table 2: The layout of research plot treatments (n=5) of synthetic and botanical insecticides

under cotton field conditions during 2017-18.

R-1 R-2 R-3 R-4

Ts Ta T Ty

T, T, Ts Ts «— 66 ft ——»
1 o4 a1 t

T Ts Ty Ta L] =

— 1 =
Ty Ta T2 T *
—— Path ——
T, T T T Ts

2 feet (each path)

mask, hands with gloves, whole body with
clothes, and long boots/shoes as
precautionary measures, spraying with the
direction of the wind.

The spraying of the synthetic and botanical
insecticides was done against the jassid
after their economic threshold level (ETL)
at one and a half (1'/2) months after the
germination of the crop, as the plant bore 5-
6 leaves to attain the initial pests. For
checking the efficacy of insecticides, the
cotton crop was sprayed with the help of a
knapsack hand sprayer early in the morning
to avoid a flare-up of sucking insect pests
from the field conditions. For this purpose,
the four sprays were done to check their
proper efficacy, and finally, the comparison
was done between treatments and control
plots, located in the same research trial
agricultural field. All the insecticides were
used at their recommended doses under
field conditions.

Boiled neem leaves (BNL) extract

For this research purpose, only 2 kg leaves
of Neem, A. indica, were collected from
locally grown trees and boiled in 2 liters of
water. When water remained near 1 liter, it
was poured into another flask and filtered
with the help of a muslin cloth, and then the
extract was obtained, which was sprayed on

the cotton cultivated crop. The
recommended botanical insecticides for the
cotton crop were sprayed at 5 liters/acre as
described by [29].

Neem oil extract

Usually, the neem oil was available in the
local market of district Khairpur or at the
Pansare store, but in this research trial,
100% pure hand-made neem oil was
utilized for controlling and observing the
pests. The five percent (5%) solution of
neem oil was wused to check the
effectiveness against the jassid. For this
purpose, the recommended dose (5 ml of
neem oil in 1 liter of water) of
approximately 100 liters of the solution was
used for one acre. Due to the insolubility of
neem oil in water, it was emulsified by
adding 100 g of surf Excel to enhance the
effectiveness of the solution [27, 30].

Sampling methods

The collection of data was done at pre-
treatment (before the spray) and post-
treatment (after the spray), i.e., before 24
hours and after 24 hours (h), 48 h, 72 h, 7™
day, and 12" day of each spray. The
population density of the jassid was
counted randomly on 3 leaves (1 from the
top, 1 from the middle, and 1 from the
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bottom) of the plant. Overall, 20 plants
were observed from a single treatment.
While the reduction % of the insecticides
was calculated by using Henderson and
Tilton's (1955) formula [31]:

Corrected % ={1-

nin Coafter Treatment x nin T before Treatment )
Where,

n = Insect population, T = Treated, and
Co = control

Statistical analysis

After the collection of data, it was subjected
to analysis of variance (ANOVA), and the
mean values were compared with the LSD
test by using the Analytical Statistics
Package 8.1 software (USA).

To observe the occurrence of jassid and
natural enemies in the control plot of the
cotton crop

The population of sucking pest jassid and
natural enemies (predators and parasites)
was recorded on the 15" day on a
fortnightly interval basis after the
emergence of the insects on plant leaves up
to the harvesting of the cotton crop, in the
control plot under field conditions. The
population fluctuation of the jassid was
observed per leaf, whereas the population
of natural enemies (predators and parasites)
was checked on the whole plant body.

To observe the impact of different
synthetic and botanical insecticides on
the weight of green (un-opened) bolls of
cotton

After the appearance of cotton bolls in
above mentioned five treatments (Table 1),
on every 15" day, the 10 green (unopened)
bolls were selected randomly from each
treatment of synthetic and botanical sides,
including the control plot. The green bolls
were picked from the bottom, middle, and

\
nin Co before Treatment x 1 in T after Treatment 100

top, representing all boll sizes on the plant.
After collection, the composite sample on
an accurate scale was calibrated in grams.
Dividing the weight (in grams) by the
number of bolls picked gave an
approximate average green boll weight per
plot as described by [32]. For this purpose,
the Electronic Digital Scale Model KD-160
made in Germany was kept at the
Entomological Laboratory, Department of
Zoology. The calculation was made for
several samples taken to represent the field,
from the green bolls’ appearance to the
harvest of the cotton crop. Finally, the
comparison between treatments was
observed by weighing green bolls with the
effect of synthetic and botanical
insecticides. Further, the information on the
weight of green bolls was displayed
through a different examination of the mean
values.

To determine the socio-economic impact
(benefit-cost ratio) of different synthetic
and botanical insecticides against jassid
on the cotton crop

After the opening of the matured bolls, the
cotton was picked from those and kept
separately for each treatment (Table 1),
then weighed out to calculate the income of
the different treated plots separately for
synthetic and botanical insecticides,
including the control plot. The calculation
was made on the expenditures of all treated
plots separately, and finally, the socio-
economic impact (benefit-cost ratio) of
different  synthetic  and  botanical
insecticides, including the control plot, was
assessed to assess the net benefits of the
applied synthetic and botanical insecticides
against the jassid. The total expenditures
incurred from cultivation to harvesting of
the crop, including the costs of seed
purchase, field layout preparation, sowing,
thinning, weed management, irrigation,
fertilizing, and harvesting. As there were no
changes in the incurred costs, it remained
similar for all of the treatments except for
the cost of insecticides, sprayer person, and
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cotton picking. Gross income was
calculated for each treatment by
multiplying the weight of the seed cotton by
the existing price in the local market.
Whereas the net income was obtained by
subtracting the total expenses from gross
income, and the benefit-cost ratio (BCR)
was formulated by dividing net income by
total expenditures [33].

Results

The research study was conducted to
evaluate the efficacy of different synthetic
and botanical insecticides against the
sucking insect pest, jassid (4. biguttula
biguttula) of the cotton crop under field
conditions of the district Khairpur, Sindh,
Pakistan because no proper study on this
menacing pest was conducted since, in this
tropical region. So, this research was
conducted for the proper management of
cotton jassid to encourage the farmers as
they did not approach the suitable
production of cotton. Therefore, the results
of the current research are given as below:

Efficacy of various synthetic and
botanical insecticides against jassid on
the cotton crop at pre- and post-
treatments under field conditions

It was observed that the jassid is vulnerable

to the cotton crop, found underside the
leaves from starting to the harvesting of the
crop and damaging it by sucking the sap of
the cells. That’s why it was necessary to
control this sucking pest with various
synthetic and botanical insecticides at their
recommended doses based on time
intervals. For this purpose, four sprays were
done.

First spray

The results of the 1% spray determined that
among the different insecticides, the mean
of the jassid population was (3.06) in pre-
treatment of data collection when sprayed
with Nitenpyram insecticide, the post-
treatment data showed a reduction of
(72.36%) after 24 hours (h) of spray.
Therefore, after 48 h was found (85.77%),
after 72 h (76.11%), on the 7" day (91.48%)
and 12 day (32.52%) with the overall
maximum reduction % of (71.65£10.35),
followed by Acephate (60.32+4.95), Neem
oil (43.27+18.11) and Boiled neem leaves
(40.04+22.43), whereas; in control plot
(2.32+0.34) mean of jassid population was
found as shown in (Table 3). Therefore, the
analysis of variance (ANOVA) showed a
significant difference among all the
insecticides (DF=4, 20; F=6.06; P=0.001)
utilized for controlling the cotton jassid at
(P<0.05).

Table 3: Mean and reduction % of cotton jassid at pre- and post-treatment of different synthetic

and botanical insecticides after first spray.

Insecticides Pre- Post-treatments Mean+SE and
treatment 24 h 48 h 72h | 7™ day | 12" day | Reduction%=SE
Acephate 3.46 1 0.93 0.53 0.63 0.58 0.73+0.10
Reduction % | 59.26 | 64.53 | 72.01 63.5 42.31 60.32+4.95?
Nitenpyram 3.06 0.6 0.33 0.4 0.13 0.6 0.41+0.09
Reduction % | 72.36 | 85.77 | 76.11 91.48 32.52 71.65+10.35°
BNL 2.4 1.66 0.53 0.36 0.2 0.9 0.73+0.26
Reduction % | 2.51 70.86 | 72.59 83.29 -29.06 40.04+22.432
Neem Oil 3.26 0.66 0.36 1 1.06 1.13 0.84+0.15
Reduction % | 71.46 | 85.43 | 43.94 | 34.81 -19.3 43.27+18.11°
Control plot 4.13 2.93 3.13 2.26 2.06 1.2 2.32+0.34°

(Each value is a mean of 4 replications, means in column followed by different letters are

significantly different at P<0.05).
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Nitenpyram and Acephate provided better
outcomes up to the 7™ day, while Neem oil
reduced the jassid population up to the 3™
day.

Second spray

The findings of the 2" spray demonstrated
that the mean of the jassid population was
(2.74) in the pre-treatment of data
collection when Nitenpyram insecticide
was applied. The post-treatment data
illustrated the reduction of (82.25%) was
recorded after 24 h of spray and after 48 h
was found (94.78%), at 72 h (50.05%), on
7" day (84.94%), on 12" day (80.71%) with
overall  highest reduction %  of
(78.55+7.53), followed by Neem oil
(74.44+5.24), Acephate (73.14+6.13), and
Boiled neem leaves (57.12+16.12), while in
control plot (1.69+£0.25) mean of jassid
population was recorded as shown in (Table
4). The ANOVA demonstrated the
significant difference among all the
insecticides (DF= 4, 20; F= 13.96; P=
0.001) utilized for controlling the sucking
pest population at (P<0.05). Nitenpyram,
Neem oil, and Acephate provided better

outcomes up to the 12" day against cotton
jassid.

Third spray

The results of the 3™ spray described that
among the tested insecticides, the meaning
of the jassid population was (2.06) at pre-
treatment of Nitenpyram insecticide. The
post-treatment data illustrated the reduction
of (91.52%) after 24 h, (95.97%) at 48 h,
(91.40%) at 72 h, (92.40%) on the 7™ day,
and (49.86%) on the 12" day with an
overall maximum reduction % of
(84.23+8.63), followed by Neem oil
(74.14+7.86), Boiled neem leaves
(65.01+16.24) and Acephate
(50.82+12.92), whereas; in control plot
(1.57+£0.30) mean of jassid population was
calculated as shown in (Table 5). Therefore,
the ANOVA demonstrated a significant
difference among all the insecticides (DF=
4, 20; F= 16.01; P= 0.001) utilized for
controlling the cotton jassid population at
(P<0.05). Nitenpyram and Neem oil
provided better outcomes up to the 12" day,
while Boiled Neem leaves and Acephate up
to the 7™ day after the third spray.

Table 4: Mean and reduction % of cotton jassid at pre- and post-treatment of different synthetic
and botanical insecticides after second spray.

Insecticides Pre- Post-treatments - Mean<SE and
treatment 24 h 48 h 72 h 7% day day Reduction%=+SE
3.64 0.96 0.66 0.06 0.4 0.46 0.51£0.15
Acephate Red‘j/jﬁon 61.14 | 7409 | 9624 | 67.62 | 66.6 73.14% 6.13°
2.74 0.33 0.1 0.6 0.14 0.2 0.27+0.09
Nitenpyram Red‘j/:tio“ 8225 | 9478 | 50.05 | 84.94 | 80.71 78.554 7.53
2.48 1.33 0.66 0.1 0.06 0.76 0.58+0.23
BNL Red},}jﬁon 2098 | 61.97 | 90.8 | 92.87 | 19.01 57.13+16.12°
3.6 0.8 0.13 0.46 0.33 0.46 0.44+0.11
Neem Ol Red‘j/:tio“ 6726 | 9484 | 7086 | 72.99 | 66.23 7444+ 5.24°
Control plot | 3.33 2.26 2.33 1.46 1.13 1.26 1.69+£0.25"

(Each value is a mean of 4 replications, means in column followed by different letters are
significantly different at P<0.05).
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Table 5: Mean and reduction % of cotton jassid at pre- and post-treatment of different synthetic

and botanical insecticides after third spray.

I icid Pre- Post-treatments Mean+SE and
nsecticides treatment Reduction%=+SE
24h | 48h | 72 h | 7™ day | 12® day
2.06 0.76 | 0.46 0.2 0.3 0.65 0.47+0.10
Acephate . b
Reduction % | 50.44 | 69.07 | 71.33 | 62.01 1.24 50.82+12.92
) 2.06 0.13 | 0.06 | 0.06 0.06 0.33 0.13+0.05
Nitenpyram )
Reduction% | 91.52 | 9597 | 914 924 49.86 84.23+8.63*
BNL 2.46 1.06 | 0.13 | 0.13 0.06 0.69 0.41+0.20
Reduction % | 42.12 | 92.68 | 84.4 93.64 12.21 65.01£16.24%
2.63 0.53 | 0.26 | 0.46 0.06 0.26 0.31+0.08
Neem Oil )
Reduction % | 72.93 | 86.31 | 48.35 | 94.05 69.06 74.14+7.862
Control plot 3.13 2.33 | 2.26 1.06 1.2 1 1.57+0.30°¢

(Each value is a mean of 4 replications; means in column followed by different letters are

significantly different at P<0.05).
Fourth spray

The results of the 4™ spray determined that

the mean of the jassid population was (2.00)
at pre-treatment when Nitenpyram
insecticide was applied. The post-treatment
data illustrated the reduction of (95.41%)
after 24 h of spray. Therefore, after 48 h
was found (97.70%), at 72 h (100.00%), on
the 7% day (100.00%) and 12" day
(100.00%) with the overall maximum
reduction % of (98.62+0.92), followed by
Neem oil (74.40+£12.27), Acephate

(70.01+£10.05) and Boiled neem leaves
(57.90+£17.30), whereas; in control plot
(1.43£0.23) mean of jassid population was
calculated as shown in (Table 6). Therefore,
the ANOVA demonstrated the significant
difference among all the insecticides (DF=
4, 20; F= 20.06; P= 0.001) utilized for
controlling the pest population at (P<0.05).
Among these, Nitenpyram provided the
best outcomes up to the 12" day, while
Neem oil and Acephate up to the 7" day
after spray.

Table 6: Mean and reduction % of cotton jassid at pre- and post-treatment of different synthetic
and botanical insecticides after fourth spray.

I ticid Pre- Post-treatments Mean + SE and
nsecticides treatment 24 h 48 h 72h | 7™ day | 12 day Reduction%=+SE
2.06 0.53 0.17 0.06 0.19 0.43 0.28+0.09
Acephate - b
Reduction % | 60.64 | 87.37 | 91.59 74.34 36.13 70.01£10.05
Nitenovram 2 0.06 0.03 0 0 0 0.02+0.01
enpy Reduction % | 9541 | 97.7 | 100 100 100 98.62+0.92 °
BNL 2 1 0.06 0.06 0.23 0.58 0.39+0.18
Reduction % 23.5 95.41 91.34 68.01 11.26 57.90+17.30°
. 2.36 04 0.1 0.13 0.06 0.56 0.25+0.10
Neem Oil - -
Reduction % | 74.07 | 93.52 84.1 92.93 27.39 74.40+12.27
Control plot 3.06 2 2 1.06 1.1 1 1.43+0.23°¢

(Each value is a mean of 4 replications; means in column followed by different letters are

significantly different at P<0.05).
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Overall sprays

The summary of the overall four sprays
indicated that the maximum reduction % of
(81.65+5.21) was obtained by Nitenpyram,
followed by Neem oil (65.75+£8.44),
Acephate (64.44+6.71), and Boiled neem
leaves (55.20£17.11), as compared to the
control plot (1.75+0.27) with an overall
mean population of jassid as shown in
Figure 1. Therefore, the ANOVA
demonstrated  the least  significant
difference (LSD) among all the insecticides
(DF=4,20; F=17.45; P=0.001) utilized for
controlling the sucking insect pest, jassid
population at (P<0.05). Among all the
tested insecticides, Nitenpyram was found
to be best up to the 12" day, while Neem oil
and Acephate up to the 7" day. These
insecticides reduced the jassid population
in overall sprays and gave the best
management of jassid wunder field
conditions of the cotton crop.

Occurrence and regression analysis of
jassid and natural enemies in the control
plot of the cotton crop

The IPM strategy for controlling cotton
120.00

100.00

80.00
60.00
40.00
20.00

0.00

Mean and reduction % of Jassid

Acephate Nitenpyram

jassid by natural enemies (biological
control) is of great importance. For this, in
the control (un-sprayed) plot, based on
fortnightly (the interval of 15 days), the
population of sucking pest, jassid and
natural enemies (predators, and parasites)
1.e., Pirate bug (Orius insidiosus), Ladybird

beetle /  Coccinellids  (Coccinella
septempunctata), Green Lacewing
(Chrysoperla carnea), Miridbug

(Rhabdomiris striatellus), and Spiders were
observed on randomly selected 20 plants
from July to September. The overall results
of the 6 fortnightly intervals showed the
mean population of jassid per leaf and their
natural enemies per plant such as (3.13,
1.19); (3.33, 2.02), (4.13, 2.07), (3.06,
1.38), (1.93, 0.73) and (1.56, 0.39),
respectively. The maximum population of
jassid and natural enemies was observed in
the third fortnightly in August as shown in
Figure 2. The regression analysis showed a
positive correlation (88%) between the
population of Jassid and natural enemies
because the population fluctuation of
natural enemies increases with the increase
in the population of Jassid as shown in
Figure 3.

ab

NeemOil Controlplot

Figure 1: Overall mean and reduction % of cotton jassid at post-treatments of different
synthetic and botanical insecticides under field conditions.
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Figure 2: The population of jassid and natural enemies in control plot of the cotton crop.

Scatter Plot for Regression Analysis
Jassid vs Natural Enemies

3.3

Jassid

2.4 1

1.5 ¢

X=1.32106; Y= 1.14369; R*>= 0.8862; P<0.001

0.3 0.9

1.5 2.1

Natural Enemies
Figure 3: Regression analysis of jassid and natural enemies in the control plot of the cotton

crop under field conditions.

Impact of different synthetic and
botanical insecticides on the weight of
green (un-opened) bolls of cotton

For checking the impact of different
synthetic and botanical insecticides on the
weight of green bolls of cotton under field
conditions, the ten bolls were selected
randomly after their appearance from each
plot of synthetic and botanical side
including the control plot on every 15% day
from July to October. The results of their
average weight were recorded in grams for
each treatment, separately. The overall
maximum mean of green boll weight (13.86
g) was observed in the Neem oil used plot

as shown in (Table 7), followed by Boiled
neem leaves (12.73 g), Nitenpyram (11.38
g), and Acephate (11.28 g) while the
minimum weight was found in control plot
(10.51 g). Therefore, the ANOVA indicated
a significant difference (DF= 4, 35; F=
26.50; P=0.001) among all the treatments.
The botanical insecticides used plots gave
overall more heavy green bolls as compared
to synthetic insecticides. The maximum
weight of the green boll of cotton was
measured at 21 grams in the neem oil used
plot. Hence botanical insecticides had a
good impact on the weight of green bolls of
the cotton crop.
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Table 7: Weight in grams of green bolls of cotton at fortnightly interval basis.

Fortnightly
Insecticides Mean = S. E
1| 2m 3 4t 5t 6" 7 8
Acephate 24 | 72| 11.2 15.2 17.8 14.8 | 12.8 8.8 11.28+1.76¢
Nitenpyram 26 | 62| 104 14 18 14.8 13 12 11.38+1.74¢
BNL 3 7.4 12 16 20 16 14 13.4 12.73+1.89°
Neem Oil 34 | 84| 132 16.5 21 18.6 | 164 | 134 13.86+2.01°
Control plot 1.8 | 5.8 10 14 17 14.1 | 11.8 9.6 10.51+1.73¢
Mean 264 | 7 | 11.36 | 15.15 | 18.76 | 15.66 | 13.6 | 11.44 11.95+1.83

(Each value is a mean of 4 replications, means in column followed by different letters are

significantly different at P<0.05).

The socio-economic impact (benefit-cost
ratio) of different synthetic and botanical
insecticides against the jassid on the
cotton crop

For checking the socio-economic impact
(benefit-cost ratio) of different synthetic
and botanical insecticides against the
sucking insect pest, jassid on the cotton
crop under field conditions, the
expenditures, and income of all the
treatments were recorded separately as
given in (Table 8) and (Table 9). The
findings determined that the Neem oil was
found to be more effective in terms of

cotton yield, with the overall production of
230 kgs of seed cotton, followed by Boiled
neem leaves 212 kgs, Nitenpyram 178 kgs,
Acephate 168 kgs, and Control plot 150
kgs. While the total overall production of
the five treatments was 938 kgs. The
maximum BCR (benefit-cost ratio) was
observed in botanical insecticides (2.74,
and 2.44) as compared to synthetic
insecticides (1.96, and 2.17), and the
control plot (2.10). The botanical
insecticides gave more production,
especially the Neem oil was found to be the
best in terms of cotton production.

Table 8: Overall cotton production in various synthetic and botanical insecticides’ used plots

of the cotton crop under field conditions.

Cotton
Name of Treatment/plot . Income Net
Insecticide Size in feet Prf)ductlon (Kgs x 95) Expenses Profit BCR
in Kgs
Acephate 168 15960 5390 10570 | 1.96
Nitenpyram 178 16910 5340 11570 | 2.17
2178 feet for each
BNL treatment and 212 20140 5380 14760 | 2.74
replicated 4 times
Neem oil 230 21850 6360 15490 | 2.44
Control Plot 150 14250 4600 9650 2.1
Grand Total | 43560 938 89110 27070 62040 | 2.29
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Table 9: Overall cotton expenses in various synthetic and botanical insecticides’ used plots of

the cotton crop under field conditions.

Efsl(:zltlisceifl\es Acephate Nitenpyram BNL Neem Qil Control plot
Plough 900 900 900 900 900
Seed 130 130 130 130 130
Pre-weedicide 220 220 220 220 220
Weeding 600 600 600 600 600
Fertilizers 1250 1250 1250 1250 1250
Insecticides 450 300 - 800 -
Sprayer Person 160 160 160 160 -
Picking 1680 1780 2120 2300 1500
Total 5390 5340 5380 6360 4600

Sprayer Person = 40 / Tank, Picking = 10 / Kg. (All values are in Pakistani currency Rupees).

Discussion

The efficacy of different synthetic and
botanical insecticides was checked against
the sucking insect pest, jassid (Amrasca
biguttula biguttula) of the cotton crop under
field conditions because this type of
research was conducted first time in the
region, district Khairpur. For this purpose,
four experiments were conducted such as
the efficacy of synthetic and botanical
insecticides, the comparison of pests and
natural enemies under the control plot, the
impact of insecticides on green bolls’
weight, and lastly the cotton production
(benefit-cost ratio). The experiment first
was carried out to check the efficacy of
synthetic and botanical insecticides against
cotton jassid from seedling up to the
harvest. It appeared on the cotton plant
leaves in the early stages and crossed the
economic threshold level (ETL) after one
and a half months of the germination of the
cotton seeds. The spraying of the different
synthetic and botanical insecticides was
done at that time to control this notorious
and nuisance-sucking insect pest, which
reduced the pest population but after the 7
day increased in the following weeks up to
the (4.13 / leaf) in August. The population
of jassid fluctuated, decreased, and
transformed till the harvesting of the crop.
The results are supported by [7], who
observed 6.56 jassids per leaf in August.

In this present study, Nitenpyram was
found to be more effective than the other
tested insecticides against sucking pests,
jassid, up to the 12" day in all four sprays,
followed by Neem oil, Acephate, and
Boiled Neem leaves. From these,
Nitenpyram and Acephate insecticides
were also used by [15, 17, 18, 34]. Neem oil
also gave better results against jassid up to
the 7™ day in all four sprays. All the tested
insecticides gave better results within 48
and 72 hours after spray in reducing the
jassid population as compared to the 7 and
12" day after spray. Among the synthetic
insecticides, Nitenpyram gave better results
than Acephate against cotton jassid under
field conditions. Our results are similar to
[35 - 38], who also found Nitenpyram better
against cotton jassid. Among botanical
insecticides, Neem oil was found to be
better in suppressing cotton jassid as
compared to boiled neem leaves. Our
results are supported by [39 - 41], who
found Neem o1l more effective in
controlling cotton jassid. Further supported
by [42], who also found neem oil more
effective against cotton jassid.

The second experiment was carried out for
biological control, which is of great
importance in reducing the various harmful
pests. In this current research, the
population of sucking insect pest jassid and
natural enemies (predators and parasites)
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was recorded in the control plot under field
conditions. The observed natural enemies
were Orius, Coccinellids, Chrysopa,
Miridbug, and Spiders. The maximum
mean population of predators was observed
in August. Our results are similar to [43],
which  documented the  maximum
population of predators as 1.734+0.37 and
the lowest as 0.19+0.08 per plant. These
predators, Coccinella spp., Chrysoperla
sp., Geocoris sp., Orius sp., and Spiders
were actively feeding on sucking insect
pests. Chrysoperla was found as the most
frequent predator species [44 - 45]. The
maximum population of C. septempunctata
(1.42 per leaf on 10" August), Dictyna sp
(0.56. per leaf on 19" September) and S.
invicta (1.22 per leaf on 20" June) was
reported [7]. They further said that pests
and  natural  enemies  completely
disappeared after mid-October.

In the third experiment, the impact of
different  synthetic = and  botanical
insecticides was checked out on the weight
of green (un-opened) bolls of cotton, which
was never done before on green bolls of
cotton, and the findings showed that the
botanical insecticides were better in
increasing the weight of green bolls of
cotton as compared to synthetic insecticides
under field conditions. The maximum
weight of the single green boll was
recorded (21 g) in the neem oil used plot on
the 5™ fortnightly in August. The overall
mean of the weight of green boll throughout
the season was also observed in the neem
oil used plot (13.86 g), followed by BNL,
as compared to synthetic insecticides. Our
results are similar to [46], who also used
botanical pesticides and observed an
increment in the weight of dry bolls and
yield of seed cotton of sprayed varieties
with recommended doses of Datura alba
and nimbokil in comparison to the control
plot. Our results are further supported by
[47], who used Gibberellic acid (GA3)
treatments in 2011 and found increased
weight in sprayed berry vines as compared
to unsprayed vines. The maximum berry

weight was observed (2.83 g) at the dose of
25 ppm on other plants.

The fourth experiment was performed at the
time of the harvesting of the crop. In which
the production of different plots treated
with synthetic and botanical insecticides
was compared. The expenditures and
income of all the synthetic and botanical
treatments, including the control, were
recorded separately. The  botanical
insecticides were found to be better than
synthetic insecticides, i.e., Neem oil was
recorded as a more effective insecticide in
terms of cotton yield, with an overall
production of 230 kgs of cotton as
compared to the other 4 treatments. Our
results are in line with investigated the
extracts of eight indigenous plants against
sucking insect pests on okra and found
maximum pod yield (3178.7 kg/ha) in
neem-treated plots [48]. Further, [49]
observed the maximum vyield in plots
treated with 1.5% and 2% neem oil as
compared to that in the control. [50] found
a maximum insecticidal Cost-Benefit Ratio
(1: 16.54) by imidacloprid, followed by
acetamiprid (11.06), acephate (10.38),
thiamethoxam (7.05), and diafenthiuron
(6.13). Further maximum cost-benefit ratio
was recorded (18.67) at one jassid leaf! in
field conditions of cotton.

Conclusion

It was concluded that the sucking insect
pest, jassid (A. biguttula biguttula), was
notably present on the cotton crop's green
leaves from its appearance until harvest.
Among all the tested insecticides,
Nitenpyram and Neem oil proved to be the
most effective in controlling this insect
pest. Both synthetic and botanical
insecticides demonstrated effective control
of cotton jassid. Additionally, in the control
plot, the observed natural enemies, such as
predators and parasites, were found to be
effective against cotton jassid. Botanical
insecticides were also found to enhance the
weight of green bolls and, consequently,
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increase cotton production. This study
concludes that neem derivatives serve as a
promising  alternative  to  synthetic
insecticides for controlling the sucking
insect pest, cotton jassid (4. biguttula
biguttula).

Future prospects

The present study suggests that more
research work should be carried out on the
techniques for long-lasting storage of
botanical insecticides and residual effects
on insects.
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