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The efficacy of four biopesticides comprised of various botanical 
extracts was determined in the field against major insect pests of 
grapes, which included mealybug, mites, and whitefly. The 
treatments included extracts of neem (Azadirachta indica), Tobacco 
(Nicotiana tabacum), Akk (Calotropis procera Alton. F.) and 
chemical control (Malathion), while their efficacy was compared 
with untreated control was also maintained.  Based on efficacy, 
chemical control ranked 1st, neem extract 2nd, tobacco extract 3rd, and 
Akk extract 4th against all the insects monitored during this study. 
After the first spray against mealybugs, the chemical control reduced 
insect infestation from 10.09 to 1.91/plant, neem extract from 
10.39 to 3.79/plant, tobacco extract from 10.58 to 4.34/plant, 
and Akk extract from 10.71 to 4.47/plant. After the second spray, 
the chemical control reduced mealybugs from 7.71 to 0.66/plant, 
neem extract from 7.29 to 2.40/plant, tobacco extract from 7.72 to 
2.87/plant, and Akk extract from 7.02 to 2.84/plant. Against 
mites on grapes, after the first spray against mites, the chemical 
control reduced insect infestation from 13.43 to 1.59/plant, neem 
extract from 13.52 to 4.30/plant, tobacco extract from 14.19 to 
5.44/plant, and Akk extract from 14.69 to 5.73/plant. After the 
second spray, the chemical control reduced mites from 9.44 to 
0.52/plant, neem extract from 9.84 to 3.22/plant, tobacco extract 
from 10.12 to 4.04/plant, and Akk extract from 10.46 to 
4.78/plant.  Against whitefly on grapes, after the first spray against 
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whitefly, the chemical control reduced insect infestation from 6.94 to 
0.00/plant, neem extract from 6.46 to 2.51/plant, tobacco extract 
from 5.97 to 2.41/plant, and Akk extract from 6.40 to 2.67/plant; 
with overall efficacy of 10.00, 61.11, 59.68 and 58.27%, 
respectively. After the second spray, the chemical control reduced 
whitefly from 5.33 to 0.33/plant, neem extract from 4.43 to 
1.56/plant, tobacco extract from 4.41 to 1.67/plant, and Akk 
extract from 5.14 to 2.05/plant. Chemical control (Malathion) and 
neem extract showed superior efficacy in combating all the insect pests 
studied in grapes, followed by tobacco and Akk extract, which 
remained the least effective. Maximum grape yield (20.00 kg/plot) 
was recorded when the chemical control (Malathion) was sprayed in 
the plot, followed by 18.72 and 14.08 kg/plot under neem extract- 
and tobacco extract-treated plots, respectively. Minimum grape yield 
(10.21 kg/plot) was observed when sprayed with Akk extracts. 
 

 

INTRODUCTION 

Grape (Vitis vinifera L.) is one of the most remunerative summer fruit crops, native to warm, temperate 
zones between 34oN and 49oS latitude. Mountainous and sub-mountainous areas up to 6,000 feet or more 
are suitable for its cultivation. Grape is also an important and popular fruit of Pakistan, used fresh and 
for making jam, juice, jelly, vinegar, grape seed extracts, raisins, and grape seed oil (Huseynov et al., 2025; 
Khadatkar et al., 2025). Within Pakistan, grape production is concentrated in Balochistan. Even within 
Balochistan, the production distribution is highly skewed. Over 70% (0.12 MT) of the total production 
comes from only one district: District Pishin. Other important districts for grape cultivation in 
Balochistan are Quetta, Mastung, Zhob, Kalat and Killa Abdullah. The recent introduction and 
evaluation of the grape varieties have discovered that ‘Flame Seedless’, ‘King’s Ruby’ and ‘Perlette’ have 
the early maturity potential and can be grown on a commercial scale in the monsoon rainfall region of 
Punjab (Khalid et al., 2026). Grapes, a low-water-consuming crop, are planted over 16,000 hectares and 
are increasing owing to a rise in demand. Production of grapes ranges from 65,000 to 70,000 tons (Anjum 
et al., 2025). Extensive and intensive cultivation of grapes tends to attract various kinds of insect pests to 
the vineyards, and 132 insects are known to attack grapevines in the world. Some 85 species of insects are 
known to occur on grapes in the sub-continent. There are many devastating pests of grapes which include 
grape mealybug, Pseudococcus maritimus (Mwaka et al., 2024); grape berry moth, Endopiza viteana Clemens 
(Lepidoptera: Tortricidae) (Gomez-Llano et al., 2025); grape phylloxera, Daktulosphaira vitifoliae Fitch 
(Homoptera: Phylloxeridae) ((Li, 2026); Clearwing moths, such as grape root borer, Vitacea polistiformis 
Harris (Lepidoptera: Sesiidae) (Campos-Herrera et al., 2021); larvae of variegated or omnivorous 
leafroller, Platynota stultana (Goglia et al., 2026); Cicadellids (Homoptera: Cicadellidae), particularly 
leafhoppers and sharpshooters (Tipping & Mizell III, 2020); spittlebugs (Homoptera: Cecropidae) (Espitia 
Buitrago et al., 2022); tarnished plant bug, Lygus lineolaris Palisot de Beauvois (Heteroptera: Miridae) 
(George et al., 2021); Asiatic garden beetle, Maladera castanea Arrow (Scarabaeiidae), and black vine 
weevil, Otiorhynchus sulcatus Fabricius (Coleoptera: Curculionidae); fruit tree leafroller, Archips argyrospila 
Walker (Lepidoptera: Tortricidae), and red-banded leafroller, Argyrotaenia velutinana Walker (Lepidoptera: 
Tortricidae) (Skelley, 2021). With the advent of chemical pesticides, this crisis was largely resolved. But 
overdependence on chemical pesticides and eventual uninhibited use has necessitated alternatives, mainly 
for environmental concerns. Degraded soil and groundwater pollution have resulted in nutritionally 
imbalanced and unproductive lands. Violative pesticide residues also sometimes raise food safety concerns 
among domestic consumers and pose trade impediments for export crops (Nehul, 2025). Therefore, an 
eco-friendly alternative is the need of the hour. Biopesticides, a contraction of biological pesticides, 
include several types of pest management interventions through predatory, parasitic, or chemical 
relationships (Ayilara et al., 2023). The term has been associated historically with biological control and, 
by implication, the manipulation of living organisms. Biopesticides are plant substances used to control 
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insect pests (Mawcha et al., 2025); these naturally occurring substances control pests by non-toxic 
mechanisms (Gupta et al., 2023); while the toxic effects of synthetic pesticides cannot be tolerated; hence, 
safer insect pest control may be possible by biopesticide application (Anfal et al., 2026). Generally, in 
brinjal, fruit and shoot borers, jassids, and mites are major threats, and application of pesticides showed 
effective control of these insect pests (Majeed et al., 2025);. The biopesticides are effective in suppressing 
the larval population of borers and jassids (Suhriani et al., 2022); and many other insect pests infesting 
vegetables (Ofuya et al., 2023). The significance of botanical pesticides/plant extracts is highly recognized 
in the field of agriculture as botanical pesticides are cheap, safe and sound, hazardless, non-residual, and 
highly effective against various insect pests. The biopesticides have been used for almost all field crops 
and vegetables against bollworms, fruit borers, aphids, jassids, thrips, whitefly, leaf hopper, diamond back 
moth, etc (Ngegba et al., 2022). The plant extracts act as repellant, anti-feedant and its seed contains 
certain chemicals, which inhibits the population of insect pests. Apart from Neem, Huing (Asfoetida), 
Dhatoora (Thorn apple) and Tobacco based products, Eucalyptus extracts are also effectively used for 
controlling the sucking complex (Mehwish et al., 2023). Since, biopesticides have been used in the field 
for many years against many insect pests. Therefore, the proposed study was carried out to investigate the 
effect of Bio-pesticides on insect pests of grapes in Quetta, Balochistan (Ayilara et al., 2023). We study to 
evaluate the comparative efficacy of different biopesticides against various insect pests of grapes and 
determine the impact of biopesticides on the yield of grapes 
 
MATERIALS AND METHODS 

Experimental site 
This study was carried out during 2016 in the Vineyards at the Agriculture Research Institute, Quetta. 
Three biopesticides (botanical extracts) were applied to grape vineyards to evaluate their efficacy against 
grape insect pests. Chemical control and untreated blocks will also be kept tocomparinghe efficacy of 
biopesticides. The test was conducted using a randomized block design with three replications of each 
treatment. The following pesticides were used to evaluate their efficacy against target pests on grapes.  
 
Preparation of botanical extracts (Treatments =5)   
T1 = Neem (Azadirachta indica)  
T2 = Tobacco (Nicotiana tabacum) 
T3 = Akk (Calotropis procera Alton. F.)  
T4 = Chemical control (Malathion) 
T5 = Control (untreated) 
For preparation of plant extract, 5 kg of leaves each of Neem (Azadirachta indica), Tobacco (Nicotiana 
tabacum), and Akk (Calotropis procera Alton. F.) were collected and processed for getting the extract. The 
leaves of each plant species were taken separately, boiled in 10 liters of water, and filtered through muslin 
cloth. After preparing the extracts, the grapevines were sprayed with a knapsack hand sprayer. Two sprays 
were carried out, and the efficacy was examined after 3 days, 7 days, and 14 days of spraying and compared 
with the control. Each biopesticide was sprayed at a dose of 1 liter/acre, and the chemical control was 
sprayed at a dose of 250cc/acre. The recommended synthetic pesticide for grapes was also sprayed for 
chemical control. Ten grapevines in each treatment were selected for collection of the data, and the 
average population was worked out. The significance of the efficacy of insecticides was evaluated using 
analysis of variance and least significant difference. 
 
RESULTS 

The efficacy of four biopesticides comprising various botanical extracts was determined in the field against 
major insect pests of grapes, which included mealybug, mites, and whitefly. The treatments included 
extracts of neem (Azadirachta indica), Tobacco (Nicotiana tabacum), Akk (Calotropis procera Alton. F.) and 
chemical control (Malahtion), while their efficacy was compared with untreated control was also 
maintained. 
Mealybug First Spray: The analysis of variance (Appendix-I to IV) showed that the efficacy of different 
biopesticides against mealybug varied significantly (P<0.05) when monitored 3 days after first spray 
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(F=6.44; DF=14; P<0.05), 7 days after spray (F=31.35; DF=14; P<0.05) and after 14 days of spray (F=55.90; 
DF=14; P>0.05). The data in Table 1 and Fig 1 showed that all the biopesticides showed their efficacy 
throughout the observational period of two weeks after 1st spray against mealybug in grapes; and in plots 
sprayed with neem extract, mealybug infestation reduced from 10.09/plant to 1.91/plant after two weeks 
of spray showing the highest efficacy of 81.07%; while the the neem extract ranked 2nd reducing mealybug 
infestation from 10.39/plant to 3.79/plant showing efficacy of 63.50 percent. Tobacco extract ranked 3rd, 
reducing mealybug infestation from 10.58/plant to 4.34/plant, showing efficacy of 59.00 percent; while 
Akk extract ranked 4th, reducing mealybug infestation from 10.71/plant to 4.47/plant, showing efficacy 
of 58.23 percent.  
 
Table 1. Efficacy of various biopesticides against mealybug infestation on grapes as compared to 
chemical control (synthetic pesticide) at different intervals after the first spray 

Plant Extracts / Treatment 
Pre-

treatment 
3 Days 7 Days 

14 
Days 

Pest 
Reduction/Pl

ant 

Efficacy 
(%) 

Neem (Azadirachta indica) 10.39 8.83 4.78 3.79 6.60 63.50 
Tobacco (Nicotiana tabacum) 10.58 7.75 6.20 4.34 6.24 59.00 

Akk (Calotropis procera) 10.71 6.83 5.80 4.47 6.24 58.23 
Chemical control 

(Malathion) 
10.09 5.82 2.39 1.91 8.18 81.07 

Control (Untreated) 10.68 10.57 10.78 10.40 0.28 1.99 
S.E. ± 0.7421 1.0236 0.7734 0.6443 — — 

LSD (0.05) 1.7113 2.3605 1.7836 1.4857 — — 
 

 
Figure 1. Efficacy of botanical extracts and chemical control against mealybug infestation on grapes 
after the first spray. Bars depict pre-treatment population, pest reduction per plant (left y-axis), and 

overall efficacy percentage (right y-axis). Values are presented as means ± S.E. Means sharing the 
same lowercase letter within a parameter are not significantly different at P < 0.05 according to the 

LSD test. 
 
Mealybug Second Spray: The analysis of variance (Appendix-V to VIII) showed that the efficacy of 
different biopesticides against mealybug varied significantly (P<0.05) when monitored after 3 days after 
second spray (F=7.36; DF=14; P<0.05), 7 days after spray (F=33.47; DF=14; P<0.05) and after 14 days of 
spray (F=56.34; DF=14; P>0.05). The data in Table-2 showed that after second spray, the biopesticides 
remained effective throughout the period of two weeks after second spray against mealybug in grapes; and 
chemical control (Malathhion) ranked 1st reducing mealybug infestation from 7.71/plant to 0.66/plant 
after two weeks of spray showing the highest efficacy of 91.43%; while the neem extract ranked 2nd 
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reducing mealybug infestation from 7.29/plant to 2.40/plant showing efficacy of 67.04 percent. Tobacco 
extract ranked 3rd, reducing mealybug infestation from 7.72/plant to 2.87/plant, showing efficacy of 62.82 
percent; while Akk extract ranked 4th, reducing mealybug infestation from 7.07/plant to 2.87/plant, 
showing efficacy of 59.20 percent.  

 
Table 2. Efficacy of various biopesticides against mealybug infestation on grapes   compared to 
chemical control (synthetic pesticide) at different intervals after the second spray 

 

 
Figure 2. Impact of biopesticide applications on mealybug density and treatment efficacy following 
the second spray. Clustered bars show pre-treatment infestation level, absolute pest reduction (left y-

axis), and treatment efficacy % (right y-axis). Error bars represent standard error of the mean. 
Lowercase letters denote statistical differences among treatments based on LSD test (P < 0.05). 

 
Mites First Spray: The analysis of variance (Appendix-IX to XII) showed that the efficacy of different 
biopesticides against mites varied significantly (P<0.05) when monitored after 3 days after second spray 
(F=17.96; DF=14; P<0.05), 7 days after spray (F=51.05; DF=14; P<0.05) and after 14 days of spray 
(F=68.46; DF=14; P>0.05). The data in Table 3 and Fig 3 showed that after second spray, the biopesticides 
remained effective throughout the period of two weeks after 1st spray against mites in grapes; and chemical 
control (Malathhion) ranked 1st reducing mites infestation from 13.43/plant to 1.59/plant after two weeks 
of spray showing the highest efficacy of 88.19%; while the neem extract ranked 2nd reducing mites 
infestation from 13.52/plant to 4.30/plant showing efficacy of 68.21 percent. Tobacco extract ranked 3rd, 

Plant extracts 
Pre-

Treatment 

 
Pest population/plant after: 

Pest 
Reducti
on/plant 

Efficac
y % 

3 days 7 days 14 days 
Neem (Azadirachta indica) 7.29 6.20 3.01 2.40 4.89 67.04 

Tobacco (Nicotiana 
tabacum) 

7.72 5.13 4.10 2.87 4.85 62.82 

Akk (Calotropis procera 
Alton. F.) 

7.02 4.38 3.72 2.87 4.16 59.20 

Chemical control 
(Malathion) 

7.71 3.93 0.83 0.66 7.05 91.43 

Control (untreated) 7.42 7.34 7.49 7.06 0.36 1.99 
S.E.± 0.5806 0.7221 0.5884 0.4835 — — 

LSD 0.05 1.3389 1.6651 1.3568 1.1149 — — 

http://en.wikipedia.org/wiki/Nicotiana_tabacum
http://en.wikipedia.org/wiki/Nicotiana_tabacum


Bioscience Insights Volume 3, Number 3, 2026 

 

6 | P a g e  
 

reducing mite infestation from 14.19/plant to 5.44/plant, showing efficacy of 61.67 percent; while Akk 
extract ranked 4th, reducing mite population from 14.69/plant to 5.73/plant, showing efficacy of 60.99 
percent. 
 
Table 3. Efficacy of various biopesticides against mite infestation on grapes as compared to chemical  
control (synthetic pesticide) at different intervals after the first spray 

 

 
Figure 3. Comparative effect of botanical extracts and synthetic pesticide on mite population after 
the second spray. Primary y-axis indicates pre-treatment mite counts and pest reduction per plant, 
while secondary y-axis displays overall efficacy (%). Data are shown as means ± S.E. Means followed 

by different letters within each group are statistically significant (P < 0.05). 
 
Mites Second Spray: The analysis of variance (Appendix-XIII to XVI) showed that the efficacy of different 
biopesticides against mites varied significantly (P<0.05) when monitored after 3 days after second spray 
(F=5.79; DF=14; P<0.05), 7 days after spray (F=19.65; DF=14; P<0.05) and after 14 days of spray (F=29.26; 
DF=14; P>0.05). The data in Table 4 and Fig 4 showed that after second spray, the biopesticides remained 
effective throughout the period of two weeks after second spray against mealybug in grapes; and chemical 
control (Malathhion) ranked 1st reducing mealybug infestation from 9.44/plant to 0.52/plant after two 
weeks of spray showing the highest efficacy of 94.46%; while the neem extract ranked 2nd reducing 

Plant extracts 
Pre-

treatment 

 
Pest population/plant after: 

Pest 
Reduction

/plant 

Efficacy 
% 

3 days 7 days 14 days 
Neem 

(Azadirachta indica) 
13.52 11.49 5.43 4.30 9.22 68.21 

Tobacco 
(Nicotiana tabacum) 

14.19 9.71 7.77 5.44 8.75 61.67 

Akk 
(Calotropis procera Alton. 

F.) 
14.69 8.77 7.45 5.73 8.96 60.99 

Chemical control 
(Malathion) 

13.43 5.96 1.98 1.59 11.85 88.19 

Control (untreated) 15.30 15.15 15.02 15.17 0.13 0.84 
S.E.± 0.6832 1.1372 0.9465 0.8795 — — 

LSD 0.05 1.5755 2.6223 2.1827 2.0282 — — 
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mealybug infestation from 9.84/plant to 3.22/plant showing efficacy of 67.24 percent. Tobacco extract 
ranked 3rd, reducing mealybug infestation from 10.12/plant to 4.04/plant, showing efficacy of 60.05 
percent; while Akk extract ranked 4th, reducing mealybug population from 10.46/plant to 4.78/plant, 
showing efficacy of 54.24 percent.  
 
Table 4. Efficacy of various biopesticides against mite infestation on grapes as compared to chemical 
control (synthetic pesticide) at different intervals after the second spray 

 
Whitefly First Spray: The analysis of variance (Appendix-XVII to XX) showed that the efficacy of different 
biopesticides against whitefly varied significantly (P<0.05) when monitored after 3 days after second spray 
(F=19.90; DF=14; P<0.05), 7 days after spray (F=48.87; DF=14; P<0.05) and after 14 days of spray 
(F=52.59; DF=14; P>0.05). The data in Table-5 showed that after first spray, the biopesticides remained 
effective throughout the period of two weeks after 1st spray against whitefly in grapes; and chemical control 
(Malathhion) ranked 1st reducing mites infestation from 6.94/plant to 0.00/plant after two weeks of spray 
showing the highest efficacy of 10.00%; while the neem extract ranked 2nd reducing whitefly infestation 
from 6.46/plant to 2.51/plant showing efficacy of 61.11 percent. Tobacco extract ranked 3rd, reducing 
whitefly infestation from 5.97/plant to 2.41/plant, showing efficacy of 59.68 percent; while Akk extract 
ranked 4th, reducing whitefly population from 6.40/plant to 2.67/plant, showing efficacy of 58.27 
percent.  
 

 
Figure 4. Comparative effect of botanical extracts and synthetic pesticide on mite population after 

second spray. Primary y-axis indicates pre-treatment mite counts and pest reduction per plant, while 

Plant extracts 
Pre-

treatment 

 
Pest population/plant after: 

Pest 
Reduct
ion/pla

nt 

Efficacy 
% 

3 days 7 days 14 days 

Neem (Azadirachta indica) 9.84 7.52 3.79 3.22 6.62 67.24 
Tobacco (Nicotiana tabacum) 10.12 6.58 5.26 4.04 6.08 60.05 

Akk (Calotropis procera 
Alton. F.) 

10.46 6.62 5.63 4.78 5.67 54.24 

Chemical control 
(Malathion) 

9.44 3.87 1.31 0.52 8.91 94.46 

Control (untreated) 9.51 9.44 9.38 9.47 0.03 0.35 
S.E.± 0.8983 1.1802 0.9400 0.8517 — — 

LSD 0.05 2.0714 2.7215 2.1676 1.9640 — — 

 
 

http://en.wikipedia.org/wiki/Nicotiana_tabacum


Bioscience Insights Volume 3, Number 3, 2026 

 

8 | P a g e  
 

secondary y-axis displays overall efficacy (%). Data are shown as mean ± S.E. Means followed by 
different letters within each group are statistically significant (𝑷 < 𝟎. 𝟎𝟓). 

Table 5. Efficacy of various biopesticides against whitefly infestation on grapes as compared to chemical  
control (synthetic pesticide) at different intervals after first spray 

 

 
Figure 5. Whitefly population control and treatment efficacy following the first spray of botanical 
extracts. Clustered bars illustrate pre-treatment population, 14-day post-treatment population (left 
axis), and efficacy percentage (right axis). Error bars indicate standard error. Distinct letters above 

bars reflect significant differences derived from LSD post-hoc analysis (P < 0.05) 
 
Whitefly Second Spray: The analysis of variance (Appendix-XIII to XVI) showed that the efficacy of 
different biopesticides against whitefly varied significantly (P<0.05) when monitored after 3 days after 
second spray (F=7.37; DF=14; P<0.05), 7 days after spray (F=13.81; DF=14; P<0.05) and after 14 days of 
spray (F=16.96; DF=14; P>0.05). The data in Table 6 and Fig 6 showed that after second spray, the 
biopesticides remained effective throughout the period of two weeks after second spray against whitefly 
in grapes; and chemical control (Malathhion) ranked 1st reducing whitefly infestation from 5.33/plant to 
0.33/plant after two weeks of spray showing the highest efficacy of 93.84%; while the neem extract ranked 
2nd reducing whitefly infestation from 4.43/plant to 1.56/plant showing efficacy of 64.72 percent. 
Tobacco extract ranked 3rd, reducing whitefly infestation from 4.41/plant to 1.67/plant, showing efficacy 

Plant extracts 
Pre-

treatment 

 
Pest population/plant after: 

Pest 
Reduction/pla

nt 

Efficacy 
% 

3 days 7 days 14 days 
Neem (Azadirachta 

indica) 
6.46 4.84 2.95 2.51 3.95 61.11 

Tobacco (Nicotiana 
tabacum) 

5.97 4.48 3.58 2.41 3.57 59.68 

Akk (Calotropis 
procera Alton. F.) 

6.40 3.84 3.26 2.67 3.73 58.27 

Chemical control 
(Malathion) 

6.94 3.54 1.24 0.00 6.94 100.00 

Control (untreated) 7.95 7.96 7.92 7.06 0.89 0.64 
S.E.± 0.5795 0.5612 0.5016 0.5738 — — 

LSD 0.05 1.3363 1.2941 1.1567 1.3232 — — 
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of 62.08 percent; while Akk extract ranked 4th, reducing whitefly population from 5.14/plant to 
2.05/plant, showing efficacy of 60.21 percent. 
Table 6. Efficacy of various biopesticides against whitefly infestation on grapes as compared to chemical 
control (synthetic pesticide) at different intervals after second spray 

 

 
Figure 6. Efficacy of biopesticide formulations against whitefly infestation on grapes after second 
spray. Bars denote pre-treatment density, 14-day post-treatment pest counts (left axis), and final 
efficacy % (right axis). Values represent mean ± S.E. Statistically significant variations between 

treatments are indicated by different letters (P < 0.05, LSD test). 
 
Grape yield (kg/plot) 
The data (Table 7 and Fig. 7) indicate that the maximum grape yield (20.00 kg/plot) was recorded when 
the chemical control (Malathion) was sprayed on the plot, followed by 18.72 and 14.08 kg/plot in the 
neem- and tobacco-extract-treated plots, respectively. Minimum grape yield (10.21 kg/plot) was observed 
when sprayed with neem extract.  
 
Table 2. Effect of different botanical extracts and chemical control on grape yield (kg/plot). 

Plant extracts Yield (kg/plot) 
Neem (Azadirachta indica) 18.72 

Tobacco (Nicotiana tabacum) 14.08 
Akk (Calotropis procera Alton. F.) 10.21 

Plant extracts 
Pre-

treatmen
t 

 
Pest population/plant after: 

Pest 
Reduction/p

lant 

Efficacy 
% 

3 days 7 days 14 days 
Neem (Azadirachta indica) 4.43 3.32 2.03 1.56 2.87 64.72 

Tobacco (Nicotiana tabacum) 4.41 3.31 2.64 1.67 2.74 62.08 
Akk (Calotropis procera 

Alton. F.) 
5.14 3.08 2.62 2.05 3.09 60.21 

Chemical control 
(Malathion) 

5.33 2.93 1.63 0.33 5.00 93.84 

Control (untreated) 4.78 4.76 4.75 4.08 0.70 0.35 
S.E.± 0.3744 0.3826 0.4576 0.5663 — — 

LSD 0.05 0.8633 0.8824 1.0553 1.3058 — — 

http://en.wikipedia.org/wiki/Nicotiana_tabacum
http://en.wikipedia.org/wiki/Nicotiana_tabacum
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Chemical control (Malathion) 20.00 
Control (untreated) 9.98 

 
Figure 7. Impact of various plant extract treatments and chemical control on total grape yield 

(kg/plot). Bars depict mean yield values for each treatment group, with error bars representing 
standard deviation (S.D.). Means followed by different letters indicate significant differences between 

treatments based on LSD post-hoc analysis (P < 0.05). 
 
DISCUSSION 

The efficacy of four biopesticides comprised of various botanical extracts was determined in the field 
against major insect pests of grapes, which included mealybug, mites, and whitefly. The treatments 
included extracts of neem (Azadirachta indica), Tobacco (Nicotiana tabacum), Akk (Calotropis procera Alton. 
F.) and chemical control (Malahtion), while their efficacy was compared with untreated control was also 
maintained. On the basis of efficacy, chemical control ranked 1st, neem extract 2nd, tobacco extract 3rd, 

and Akk extract 4th against all the insects monitored during this study. After the first spray against 
mealybugs, the chemical control reduced insect infestation from 10.09 to 1.91/plant, neem extract from 
10.39 to 3.79/plant, tobacco extract from 10.58 to 4.34/plant, and Akk extract from 10.71 to 4.47/plant, 
with overall efficacy of 81.07, 63.50, 59.00, and 58.23%, respectively. After the second spray, the chemical 
control reduced mealybug from 7.71 to 0.66/plant, neem extract from 7.29 to 2.40/plant, tobacco extract 
from 7.72 to 2.87/plant, and akk extract from 7.02 to 2.84/plant, with efficacies of 91.43, 67.04, 62.82, 
and 59.20%, respectively. Against mites on grapes, after the first spray against mites, the chemical control 
reduced insect infestation from 13.43 to 1.59/plant, neem extract 13.52 to 4.30/plant, tobacco extract 
14.19 to 5.44/plant and akk extract 14.69 to 5.73/plant; with overall efficacy of 88.19, 68.21, 61.67 and 
60.99%, respectively. After the second spray, the chemical control reduced mites from 9.44 to 0.52/plant, 
neem extract from 9.84 to 3.22/plant, tobacco extract from 10.12 to 4.04/plant, and akk extract from 
10.46 to 4.78/plant, with efficacies of 94.46, 67.24, 60.05, and 54.24%, respectively.  Against whitefly on 
grapes, after the first spray against whitefly, the chemical control reduced insect infestation from 6.94 to 
0.00/plant, neem extract from 6.46 to 2.51/plant, tobacco extract from 5.97 to 2.41/plant and akk extract 
from 6.40 to 2.67/plant; with overall efficacy of 10.00, 61.11, 59.68, and 58.27%, respectively. After the 
second spray, the chemical control reduced whitefly from 5.33 to 0.33/plant, neem extract from 4.43 to 
1.56/plant, tobacco extract 4.41 to 1.67/plant and akk extract 5.14 to 2.05/plant with efficacy of 93.84, 
64.72, 62.08 and 60.21%, respectively. Chemical control (Malathion) and neem extract showed superior 
efficacy in combating all the insect pests studied in grapes, followed by tobacco, and Akk extract remained 
the least effective. Maximum grape yield (20.00 kg/plot) was recorded when the chemical control 
(Malathion) was sprayed in the plot, followed by 18.72 and 14.08 kg/plot under neem extract- and tobacco 
extract-treated plots, respectively. Minimum grape yield (10.21 kg/plot) was observed when sprayed with 
akk extracts. The results of the present study are further confirmed by those of (Essani et al., 2020) who 

http://en.wikipedia.org/wiki/Nicotiana_tabacum
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found that efficacy of neem based pesticides against fruit borers and jassid was higher than other 
treatmernts and Achook and NSKE (3%) were the most effective in controlling the fruit (Mal et al., 2024); 
found that different neem products (botanical pesticides) proved to be effective to control Jassid under 
field conditions (Shah et al., 2025); reported that neem based products gave significant control of jassids 
(Amrasca devastans). (Khurshid et al., 2023); used neem oil at 2% and neem seed water extract at 3%, 
which significantly reduced the population of jassids and borers (Mal et al., 2024). Neem and dhatura 
were used, and the insect pests were controlled effectively by neem and dhatura (Khan et al., 2024); the 
effect of biopesticides and their efficacy in controlling insect pests of tomato were examined (Wade et al., 
2020). The biopesticides appear to be a promising biological control agent against whiteflies (Cabrera-
Mireles et al., 2025). The use of these products in a context of integrated protection of tomato requires 
that their efficacy is not altered when applied together (Tiwari et al., 2024), who examined the efficacy of 
biopesticides against jassid on brinjal, having four treatments (including Control) with four replications. 
Neem oil, Tobacco leaves, Neem powder, Neem oil + B.M. (beneficial micro-organism were sprayed twice. 
The pre-treatment counts of the pest were recorded one day before spraying (Shah et al., 2025). The post-
treatment observations were taken after 24, 48, 72 hours one week two weeks. In first spray against jassid 
neem oil was most effective biopesticides and showed highest mortality (71.97%) followed by neem oil + 
B.M. Beneficial micro-organism (65.48%) neem powder (61.56%) and Tobacco leaves (54.75%). In the 
first spray against jassid tobacco leave showed highest reduction percentage (85.90%) and followed by 
neem oil (80.00%) neem oil + B.M. Beneficial micro-organism (75.70%) and neem powder (70.70%). In 
second spray against jassid neem oil has showed good highest mortality (72.30%) followed by neem oil + 
B.M. Beneficial micro-organism (63.68%) (Shah et al., 2025). Revealed that treatment of neem 
formulation with azadirachtin-endosulfan at 15-day intervals brought down the jassids population to 
0.68/5 plants (Shah et al., 2025). This study conducted a field experiment to determine the efficacy of six 
plant extracts (sweetsop, chilli pepper, garlic, ginger, neem and tobacco) against the insect pests of cowpea. 
All the plant extract treatments were significantly better than control treatments. Similarly, yield results 
corresponded positively with the effectiveness of the treatments (Hussain et al., 2023). Results of the 
present finding therefore suggest the use of all the tested plant extracts, particularly tobacco, sweet sop, 
and garlic, as they are very promising biopesticides in the control of insect pests.= (Matiya, 2026). It was 
found that tobacco extract resulted in the highest mortality (98.60%) of mealy bug; neem oil was most 
effective after Tobacco extract, causing 89.32% pest mortality; neem extract ranked third in relation to 
efficacy against mealy bug with insect mortality of 80.37%, while garlic extract was least effective against 
mealy bug with mortality of 75.82%. After 72 hours of treatment, reported that, among the plant 
materials, the best antifungal activity was achieved by extracts of Azadirachta indica (Neem) and Allium 
sativum (garlic) at the concentration of 0.015% (IA et al., 2025), reported that only plants sprayed with 
Natuneem (31.1 mg a.i./l) showed symptoms of phytotoxicity. Lime sulphur and neem-based products, 
applied in appropriate concentrations and formulations, prove to be a viable alternative to control T. 
evansi on tomato plants. (Batool et al., 2026); reported that the toxic effect of the insecticides and bio-
pesticides decreased after 7 days of treatment application. (Moustafa et al., 2022); used three biopesticides 
(Bt, NeemAzal and Spinosad) as alternatives to manage important tomatoes insect pests, and reported 
that Neem Azal was effective against all test insects’ pests. Chemical pesticides demonstrated the highest 
effects in controlling the tested insects but they reduced significantly the population of the beneficial 
insects. The biopesticides seem to be less hazardous to the beneficial insects (Quandahor et al., 2024). 
 
CONCLUSIONS 

Chemical control (Malathion) and neem extract showed superiority in efficacy to combat all the insect 
pests studied in grapes, followed by Tobacco and Akk extract, which remained the least effective. 
Maximum grape yield (20.00 kg/plot) was recorded when the chemical control (Malathion) was sprayed 
in the plot, followed by 18.72 and 14.08 kg/plot under neem extract- and tobacco extract-treated plots, 
respectively. Minimum grape yield (10.21 kg/plot) was observed when sprayed with neem extract. 
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