%"i NANGARHAR UNIVERSIT

z= IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

—// ORIGINAL ARTICLE UIJB Vol 4,1ssue 3 | 2025

-Received: 30 Jul 2025  Accepted after revision: 29 Sep 2025  Published Online: 30 Sep 2025

Evaluation of Plant Extract against Onion Thrips, Thrips tabaci Lindeman
(Thysanoptera: thripidae)

Rashid Rashid Ahmad**, Tohidyar Mohammad Qasim?, Khadem Ahad Gul*
!Department of Plant Protection, Faculty of Agriculture, Nangarhar University, Nangarhar,
Afghanistan

2Department of Agricultural Economics and Extension, Faculty of Agriculture Nangarhar
University, Nangarhar, Afghanistan

*Corresponding author: rashidahmadrashidnoori@gmail.com

ABSTRACT

Thrips tabaci (Lindman) is a serious pest of onion. It sucks the plant sap, which causes
chlorosis and leads to a remarkable loss in yield annually. Besides direct damage, Thrips
tabaci is the vector of TSW, I1YS, and TYR viruses. Application of chemical pesticide against
thrips causes the more incidences of resistant individuals and causes the major environmental
pollutant effects on the food safety and quality. The efficacy of four eco-friendly botanical
extracts i.e. Mahanadi, Ferula-Powder, Datura and walnut along with Lemda cyhalothrin as
positive and water as a negative control were applied to reduce rely on chemical insecticides
against onion thrips. The experiment was conducted in RCBD design with three replications.
The data was collected 24 hrs before and after 24, 48 and 72 hours of spray/treatments. There
were similarities with the positive control in observed P-value with 0.388, 0.911, 0.636, and
0.474, respectively. High mortality obtained as compare to the negative control plot with the
P-value 0.000, 0.001, 0.000 and 0.000) after 24-, 48-, and 72-hours timing interval,
respectively. Onion yield with the P-value (0.006) has quite differences among the
treatments. The yield checked with the negative control plot that significantly effected with
obtained P-value 0.25, 0.002, 0.020 and 0.034. In result, the plant extracts effectively
controlled the onion thrips and performed the positive role in increasing the onion vyield. It
has been concluded that, the botanical insecticide is the best option to substitute the chemical
Insecticides with having high mortality performance and less residual effects.
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However, onion crops are vulnerable to

INTRODUCTION

Onion (Allium cepa L.) is one of the most
widely cultivated and consumed vegetable
crops globally (Teshika et al., 2019). As the
most significant member of the Alliaceae
family, it has sustained human diets for
generations. Globally, onion production
reaches approximately 25 million tons,
making it a fundamental component of
human nutrition (Naseer et al., 2021). In
Afghanistan alone, onions are cultivated
over 30,000 hectares, vyielding about
541,225 tons annually (MAIL, 2022).

various insect pests such as thrips, onion
flies, cutworms, and tobacco caterpillars
(Diaz-Montano et al., 2011). Among these,
Thrips tabaci stands out as the most destructive
species, causing severe feeding damage that
reduces bulb development and market value.
Yield losses caused by T. tabaci infestations
range from 34.5% to 43% (Purnier et al., 2009),
with average losses of 37% per bulb reported in
affected fields (Haider et al., 2014). Beyond
direct damage, this pest also acts as a vector for
tospoviruses such as Tomato spotted wilt virus
(TSWV), Iris yellow spot virus (IYSV), and
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Tomato vyellow ring virus (TYRV), further
intensifying its impact on crop health.

Chemical insecticides have traditionally
been used to control onion thrips; however,
their excessive and repeated application has
led to several negative consequences. These
include the development of pesticide
resistance, destruction of beneficial natural
enemies, environmental contamination, and
risks to human health (Woldemelak, 2020).
Additionally, improper pesticide use can
disrupt ecological balance by eliminating
predators and parasitoids, leading to pest
resurgence and harmful residue
accumulation in soil and water systems
(Wabale & Kharde, 2010).

Due to these challenges, there has been
growing interest in the use of eco-friendly
alternatives  within Integrated Pest
Management (IPM) strategies. Botanical
pesticides derived from plants like hing,
Ferula asafetida L., datura, Datura alba,
walnut bark, Juglans regia, and henna,
Lawsonia inermis, have shown promise.
These natural extracts are less harmful to
beneficial insects, degrade quickly in the
environment, and offer a sustainable
approach to managing onion thrips
populations. Therefore, the main objective
of this study is to reduce reliance on
chemical insecticides and evaluate the
efficacy of selected botanical extracts
against onion thrips.

MATERIALS AND METHODS

Study Area

The experiment was conducted in Agriculture
Faculty Research Farm with using Randomized
Complete Block Design (RCBD). The plot size
counted to be kept in the space between 1.5 x
2.5 m plant to plant and row to row were 15 and
30 cm, respectively. Afghan white (Trichmer)
onion cultivars were transplanted in eighteen
plots. Four local plants, Lowsonia inermis,

Ferula asafideta, Datura Alba and Jaglan regia
along with Lamda cyhathrin as a positive and
water as a negative control were used for the
management of T. tabaci (tablel). Two
kilograms of each plant materials were
thoroughly washed with Distilled water and
dried under the shade. Afterwards, plant
materials were cut into small pieces and boiled
in 2L water for 60 minutes. The solution will
then sieve through find muslin cloth to get stock
solution of the plants. In the final solution, 125gr
detergent powders added to avoid the clothing of
materials. The calibration of water and botanical
extract related solution was done as per their
recommended dose, and applied in the
individual replicated plot.

Tablel. Shows the applied treatment against

onion thrips.

Treatment Name Concentrate%o
Lemda Control 20
Lowsonia Mehandi 20
Ferula Hing 20
Datura Datura 20
water control 20
Jaglanregia  Walnut 20

Samples Collection

Five plants were randomly selected and the
data has taken as the zigzag pattern across
the field in each Plot. Five plants in each
plot would tagged to continue sample the
population density. The number of T. tabaci
counted 24 hrs before spraying and the
mortality of thrips counted 24, 48, and 72 h
after application of spray. Five onion bulb
per plot were harvested for weight and both
parameters subjected for analyzing.

Statistical Analysis

The collected data was analyzed using the
SPSS software. ANOVA was calculated to
test the significance difference between the
treatments. The least significant difference
(LSD) test was applied to differentiate the
means and compare all treatments.
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RESULTS

Thrips Mortality

The mean of mortality after spray
application in 24-, 48- and 72-hours timing
interval represented in figure.1
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Figurel. The Y-axis shows the mean
mortality after application at 24, 48, and 72
hours, and the X-axis shows the treatments.

Table 2. Average Mortality of thrips in
different timing interval

hours-after spray

Treatments 24 48 72
Lemda 86 8 0
cyhalothrine

Lowsonia inermis 23 60 9
Ferula asafedita 78 20 0
Datura alba 52 80 2
Control 197 197 197
Jaglan regia 34 96 42

It is concluded that the mortality of insect in
(24, 48 and 72 hrs) was gradually increased
and the tested P-value test with ANOVA
was significantly different with the obtained
P-value 0.002, 0.002 and 0.001,
respectively.

The LSD was calculated to compare the
significance of each treatment with both
(positive and negative) control plots.

The positive control with obtained P-value
0.388, 0.911, 0.636, and 0.474 was indicated
no-difference of (Lowsonia), (ferula),

(datura) and (juglan) with positive control
plot. Because all the treatments positively
worked in some extend where they show
non-similarities.

In the negative control, The LSD indicated
that the negative control with obtained P-
value 0.001, 0.000, 0.001, 0.000 and 0.000
was significantly different with all
treatments.

The bulb size was weighted; the relevant
data subjected to ANOVA and the Mean of
each treatment was separated. The ANOVA
explored significant differences among yield
with the received P-value (0.006). In the
LSD of harvested yield in the plot of
Lowsonia inermis, Ferula asafedita, Datura
Alba and juglan regia were significantly
different compare to negative control plot
with the gained p-value 0.25, 0.002, 0.020
and 0.034, respectively (Figur.2).

Average Weight of Five Onion Bulbs (kg)
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Figure2. Average Weight of Five Onion
Bulbs Measured in Kilograms

DISCUSSIONS

The present study evaluated the insecticidal
efficacy of botanical extracts from Lowsonia
inermis, Ferula asafoetida, Datura alba,
and Juglans regia against Thrips tabaci, a
major pest responsible for significant losses
in onion yield due to direct feeding damage
and virus transmission (Diaz-Montano et al.,
2011). The observed mortality rates in the
treated plots demonstrated a clear
superiority of botanical extracts over the
negative control, aligning with earlier

e-ISSN: 29579988
(nuijb)

reports  highlighting the potential of
nuijb.nu.edu.af
NANGARHAR UNIVERSITY 26

INTERNATIOANL JOURNAL OF BIOSCIENCES
|



botanicals as effective alternatives to
synthetic insecticides (Isman, 2006; Koul et
al., 2008).

The mortality data at 24-, 48-, and 72-hours
post-application revealed statistically
significant differences compared with the
negative control, indicating that the tested
botanicals possess notable insecticidal
activity. The similarities in efficacy between
botanical treatments and the positive control
lambda-cyhalothrin  suggest that these
natural  extracts can approach the
performance of conventional insecticides
when applied under optimal field conditions
(Musa et al., 2015). This finding is
promising, especially considering the
concerns regarding pesticide resistance and
the environmental hazards associated with
the overuse of synthetic chemicals
(Woldemelak, 2020).

The increase in onion yield in botanical
treatments compared to the negative control
further supports the hypothesis that effective
thrips management contributes to enhanced
crop productivity, as previously reported by
Haider et al. (2014) and Wabale and Kharde
(2010). Additionally, botanical insecticides
are known to degrade rapidly in the
environment, minimizing the risks of
harmful residues on food products and in
ecosystems, thus offering a safer alternative
for sustainable agriculture (Pavela, 2016;
Regnault-Roger et al., 2012).

Moreover, the botanical treatments’
effectiveness in controlling T. tabaci can be
attributed to the bioactive compounds such
as alkaloids, terpenoids, and phenolics
known to exhibit antifeedant and toxic
effects against insect pests (Nenaah, 2014;
Pavela & Benelli, 2016). Unlike synthetic
pesticides, botanicals are less likely to cause
pest resurgence due to their multiple modes
of action and reduced risk of resistance
development (Isman, 2020).

REFERENCES

CONCLUSION

Onion thrips (Thrips tabaci) is one of the
most destructive pests affecting onion crops
globally. Although the application of
synthetic insecticides can provide effective
control to some extent, their repeated use
has led to the development of resistance
among thrips populations and raised
concerns regarding residual toxicity in
treated areas. Consequently, there has been
growing interest in utilizing botanical
insecticides as environmentally sustainable
alternatives, particularly against soft-bodied
insect pests.

Results demonstrated that all botanical
treatments  significantly reduced thrips
populations, showing effects comparable to
the positive control Lambda-cyhalothrin.
Statistical analysis using LSD (Least
Significant Difference) revealed significant
differences between the botanical treatments
and the untreated control. Among the
botanicals, Ferula asafetida, Datura alba,
Lawsonia inermis, and Juglans regia
showed the highest thrips mortality rates,
respectively.

In terms of crop performance, Yyield
assessments indicated a significant increase
in onion yield in all treated plots compared
to the negative control. This suggests that
botanical extracts not only suppressed pest
populations effectively but also contributed
to improved crop productivity and
marketability.

In conclusion, the tested plant extracts offer
an eco-friendly and effective alternative for
the management of onion thrips. Their use in
integrated pest management (IPM) programs
is recommended to enhance sustainability of
pest management practices, reduce chemical
dependence, and improve yield outcomes.

nuijb.nu.edu.af

NANGARHAR UNIVERSITY 27

e-ISSN: 29579988
(nuijb)
m



Diaz-Montano, J., M. Fuchs, B.A. Nault, J.
Fail and A.M. Shelton. 2011. Onion
thrips, Thrips tabaci (Thysanoptera:

Thripidae): A global pest of increasing

concern in onion. J. Econ. Entomol. 104

(1): 1-13.

Haider, M., Shahzad, A., Khan, A., & Khan,

S. (2014). Onion thrips: a serious pest of
with  high
International Journal of Agriculture and
Biology, 16(1), 52-56.

onion yield  losses.

Isman, M. B. (2006). Botanical insecticides,
deterrents, and repellents in modern
agriculture and an increasingly regulated
world. Annual Review of Entomology,
51, 45-66.

Isman, M. B. (2020). Botanical insecticides:

A century of lessons learned.

Biopesticides International, 16(1), 1-9.

Koul, O., Walia, S., & Dhaliwal, G. S.
(2008).

pesticides:

Essential oils as green

potential and constraints.

Biopesticides International, 4(1), 63-84.

Musa, U., Aliyu, M., & Bamaiyi, L. J.
(2015). Effect of some plant extracts on
thrips (Thrips tabaci) population and
damage on onion (Allium cepa) in
Nigeria. International Journal of Plant
& Soil Science, 7(1), 1-9.

Naseer, U.D.; Bushra,

Bakhtawer;

N.; Z,;
A. Onion Crop

Samer,
Wagqar,
Monitoring with Multispectral Imagery
using Deep Neural Network. Int. J. Adv.
Comput. Sci. Appl. 2021, 12, 0120537.

Nenaah, G. E. (2014). Chemical
composition and insecticidal activity of

essential oils from Lavandula officinalis

and Rosmarinus officinalis against
Sitophilus  oryzae and  Tribolium
castaneum. International Journal of

Food Properties, 17(8), 1855-1865.

Pourian, H.R., M. Mirab-balou, M. Alizadeh
and S. Orosz. 2009. Study on biology of
onion thrips, Thrips tabaci Lindeman
(Thysanoptera: Thripidae) on cucumber
(var. Sultan) in laboratory conditions. J.
Plant Prot. Res. 49 (4): 390-394.

Pavela, R. (2016). History, presence and
perspective of using plant extracts as
commercial botanical insecticides and
farm products for protection against
insects — A review. Plant Protection
Science, 52(4), 229-241.

Pavela, R., & Benelli, G. (2016). Essential

oils as ecofriendly biopesticides?
Challenges and constraints. Trends in

Plant Science, 21(12), 1000-1007.

Regnault-Roger, C., C., &
Arnason, J. T. (2012). Essential oils in

insect control: low-risk products in a

Vincent,

nuijb.nu.edu.af

e-ISSN: 29579988
(nuijb)

NANGARHAR UNIVERSITY 28
]



Wabale, R.,

e-ISSN: 29579988
(nuijb)

high-stakes world. Annual Review of
Entomology, 57, 405-424.

Teshika, J. D., Zakariyyah, A. M., Zaynab,

T., Zengin, G., Rengasamy, K. R.,
Pandian, S. K., & Fawzi, M. M. (2019).
Traditional and modern uses of onion
bulb (Allium cepa L.): a systematic
review. Critical reviews in food science
and nutrition, 59(supl), S39-S70.

& Kharde, R. (2010).
Management of onion thrips (Thrips
tabaci) with insecticides and their
impact on yield and quality of onion
bulb. Journal of Agricultural Research,

48(4), 470-472.

tems Research, 9(1), 1-11.

Wabale, A.

and M. Kharde. 2010.
Bioefficacy of plant extracts against
sugarcane woolly aphid (Ceratovacuna
lanigera. Zehntner). Asian J. Exp. Biol.
Sci. 1 (3): 592-fv 595.

Woldemelak, W.A. 2020. THE major

biological approaches in the integrated
pest Management of onion thrips, Thrips
tabaci (thysanoptera: thripidae). Journal
of Horticulture Research, 28(1), 13-20.

Woldemelak, B. (2020). Pesticide use and

its health effects in Ethiopia: a review.

Environmental Sys

nuijb.nu.edu.af

NANGARHAR UNIVERSITY 29
]



	ABSTRACT
	INTRODUCTION

