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Abstract. Onion thrips are one of the most significant pests of onion. Study was conducted during rabi
season of 2022-23 to screen seven onion genotypes namely Nasarpuri, Phulkara, Sultan, VRIO-2, VRIO-
3, VRIO-8 and VRIO-15 against thrips at experimental farm of Islamia University of Bahawalpur following
randomized complete block design. Results showed maximum thrips on Nasarpuri (29.78) followed by
29.60 and 29.17 on VRIO-2 and Sultan respectively. Least population was on VRIO-8, VRIO-15 and
Phulkara with 16.86, 15.40 and 13.35 thrips respectively. Study of plant morphological traits showed plant
height, number of leaves per plant and leaf width was positively associated with thrips population. Among
physiological traits more thrips were negatively associated with relative chlorophyll content, linear electron
flow (LEF) and photosystem2 (Phi2) but positively associated with NPQt or energy dissipation. There was
weak positive correlation between thrips population and bulb yield which instead showed tolerance against
thrips attack in those genotypes particularly for Nasarpuri, VRIO-2 and Sultan. On the other genotypes
VRIO-8, VRIO-15 and Phulkara showed resistance to thrips abundance. Knowledge about tolerant and
resistant genotypes is important and can be utilized in future breeding programs for development of

promising onion genotypes.
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Introduction

The onion (4/lium cepa L.), a biennial herbaceous plant,
is a member of the Amaryllidaceae (Liliaceae) family.
This is a significant bulbous condiment crop (Malik et
al., 2010). Onion is the most economically important
allium crop and is commercially significant as a
vegetable crop worldwide. In Pakistan, onions are one
of the important condiments (Malik and Bashir, 1994).
Recent research indicates that the A/lium genus
comprises a minimum of 750 species and it is grown
in around 170 countries of the world (FAO, 2014;
Lannoy, 2001). Moreover, onions have a high nutritional
potential for consumers as the bulbs are rich in calcium,
magnesium, zinc and manganese (Chalbi et al., 2023).

Being the versatile vegetable, onions are consumed raw
in salads and in a range of processed foods (Manohar
et al., 2017). Because of their many health advantages,
onions are being used increasingly often worldwide
(Havey et al., 2004). It has been demonstrated that
onions lower the risk of vascular and cardiovascular
disorders, cancer, cataracts and DNA damage (Arung
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etal.,2011; Hamauzu et al., 2011; Jimenez et al., 2011).
After tomatoes, onions are the world’s second-most
important horticultural crop. In the world, Pakistan
stands as 6™ main exporter of onion with the share of
3% in international market (Karar ef al., 2014). It is
cultivated on 130.6 thousand hectares of land in Pakistan
with annual production of 1674.6 thousand tons (GOP,
2016). However, Pakistani government reports that
between 2021 and 2022, the output of onions decreased
by 8.5% (GOP, 2022).

It has been demonstrated that several cultural practices
including the growing environment, illnesses and insect
pests can affect onion output (Shiberu and Mahammad,
2015; Melander and Rasmussen, 2001; Fournier et al.,
1995). In Pakistan onion production is facing a threat
of sucking pests. The insect pests which damages onion
field crop mainly include thrips, head borer, maggots,
cutworm and leaf minors (Khan et al., 2015). The yield
of crop is greatly reduced by these pests. Due to its
notorious polyphagous feeding habits, Thrips tabaci
(Thysanoptera: Thripidae) is a devastating insect pest
that is widely distributed and a serious danger to a
number of commercially significant crops, including
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onions, vegetables, fruits and flowers (Alston and Drost,
2008). T. tabaci is widely distributed, occurring in
temperate zones as well as tropical and subtropical areas
(Pourian et al., 2009). In recent years, T. tabaci has
become a major global threat to the production of onions
(Diaz-Montano et al., 2011). There is a temporal change
in the abundance of both adult and nymph populations
in April and May, with the highest levels observed in
early April (Edelson et al., 1986).

T. tabaci has a cylindrical body that ranges in length
from 0.06 inches to 1.15 mm and is coloured yellow to
brown. Five to eight generations can occur annually
and a whole generation takes three to four weeks during
the summer. During its life, the female 7. tabaci can
deposit up to 80 little eggs in a cluster within the leaf
epidermis. Adult females typically live between 19 and
30 days (Lall and Singh, 1968). The threshold level for
thrips-tolerant cultivars is 30 thrips or higher per plant.
The threshold point for thrips-sensitive cultivars is 15-
30 thrips per plant (Cranshaw, 2004). Silvery dots appear
on the leaves and flowers as a result of both adult and
nymph piercing and sucking cell sap primarily from
the young leaves. Feeding damage can cause onion
yields to decrease by 34.5% to 43.5% (Fournier et al.,
1995) and over 50% in cases with an extreme population
(Diaz-Montano et al., 2011). Onion thrips are the primary
vectors of the Iris yellow spot virus (IYSV) and thrips
in general are tospovirus vectors (Kritzman et al., 2001).
Thigmotactic activity, small size and rapid reproduction
rates make thrips notoriously hard to control (Gerin et
al., 1999). To reduce the use of broad-spectrum
insecticides sustainable methods are employed to manage
T. tabaci populations on a wide range of farmed crops,
fruits and vegetables (Iglesias et al., 2021). Chemicals
used to control the 7. tabaci population can occasionally
cause other pest populations to rise in response to their
use (Gao et al., 2012). The use of pesticides to control
insect populations has a negative impact on the
environment, human health and natural enemies (Gogo
et al., 2014; Mostafalou and Abdollahi, 2013).

Entomologists create new strategies to tackle the problem
caused by thrips all over the world. Their primary goal
is to steer clear of the chemicals sold as pesticides and
to employ innovative alternative approaches to pest
control. The antixerotic and antimicrobial traits of onion
seedlings help them avoid thrips. There are less thrips
in different types with unique characteristics such
differing leaf angles, varied leaf colours and structural
designs as well as wax coatings and layer shine. Some
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onion cultivars are susceptible to 7. tabaci, while others
are resistant to it based on the colour of their leaves
(Diaz-Montano et al., 2010). Chemical control is an
admired way for controlling thrips (Malik and Ali,
2002) however, it has harmful effects on both the
environment and human health (Malik et al., 2003).

It’s noticeable that not many researches have been
conducted in Bahawalpur, despite the significance of
studying the susceptibility of different onion cultivars
to thrips infestations. The primary goal of the current
study was to identify the onion variety that is most
tolerant or resistant to thrips attacks in the Bahawalpur,
Pakistan. Information on plant protection to lower
environmental chemical levels and the use of resistant
cultivars as a source of resistant germplasm in breeding
programs may be helpful. Besides identifying the variety
that is least susceptible to thrips attack could provide
farmers in Bahawalpur and other regions with valuable
variety for effective management of onion thrips.

Materials and Methods

The purpose of the current experiment was to test
popular onion genotypes in the Bahawalpur region
against thrips. For this, the seven local genotypes
“Nasarpuri”, “Phulkara”, “Sultan”, “VRIO-2”, “VRIO-
37, “VRIO-8” and “VRIO-15" were evaluated during
rabi season of 2022-23. Seeds of onion genotypes were
obtained from Ayub agriculture research institute in
Faisalabad. Colour of all genotypes is light red except
Sultan with dark red colour and VRIO-15 with white
colour. The study was carried out at the Islamia
University of Bahawalpur’s faculty of agriculture and
environment’s experimental site (2925'5.0448" N,
7140'14.4660" E) using a randomized complete block
design (RCBD). First, the experimental field area was
prepared, and in the latter part of December 2022, the
nursery was sown in seven distinct plots. Two months
later, the seedlings were moved from the nursery to the
experimental field area.

The plot was 28 by 6 feet in size. Each plot’s ridges
were used to transplant onion seedlings, with a spacing
of 8 inches between plants and 12 inches between rows,
respectively. There were three subplots in total, to
support three replications. A rotavator was used to
prepare the experimental plots and a plough was used
to break up the soil clods. Weeds and stubbles throughout
the crop were eradicated. Following the implantation
of onion seedlings, the field was irrigated using a canal
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water system at weekly intervals, taking into account
crop requirements, weather patterns and crop conditions.
Fertilization was done uniformly in plots first after 22
days of nursery transplantation with diammonium
phosphate (DAP) @ 5 Kg/acre and then 28 days after
nursery transplantation with Urea @ 5 Kg/acre dose
rate. In onion experimental fields, weeding was done
with the exception of thrips management techniques.

Screening for 7. tabaci tolerance. The thrips counts
(Adults and Nymphs) per plant were used to evaluate
the susceptibility of the onion genotypes against 7.
tabaci. Up until the crop was harvested, five randomly
selected onion plants from each experimental unit were
inspected and the number of thrips was then noted. The
thrips population in each experimental unit was counted
at random every 10 days beginning in the fourth week
after transplanting. Five plants from each treatment/ridge
were chosen at random for observation and tagged with
the objective for comprehensive data collection. The
selected plants were gently shaken over a white
cardboard paper facilitating the visual inspection of
thrips population using a hand lens. The count of thrips
was meticulously recorded during each observation.
The data was recorded four times, twice each at
vegetative and bulbous phases starting from 20.03.2023
(30 days after transplanting), 30.03.2023 (40 days after
transplanting), 10.04.2023 (50 days after transplanting)
and finally on 20.04.2023 (60 days after transplanting)
when thrips population began to decline.

Morphological traits evaluated. Plant morphological
data that were recorded throughout this time frame were
plant height, leaf width and the number of leaves per
plant. The width and length of the leaves were measured
using a measuring tape. Onion yield (bulb weight) was
also recorded.

Physiological traits evaluated. Chlorophyll
fluorescence and photosynthesis measurements.
Chlorophyll fluorescence and photosynthetic activity
of onion leaves were measured using a pulse amplitude
modulated portable (MultispeqVII, USA) device as
described by Kuhlgert et al. (2016). Briefly on clear
and cloudless days between 9:00 and 11:00 am in situ,
top 3" and 4™ fully expanded leaves were selected for
measurement of chlorophyll contents (SPAD), linear
electron flow (LEF) and Photosystem II activity (Ph2).
Non-photochemical quenching (NPQt) was measured
to access the thermal energy dissipation in onion plant
chloroplasts under insect attack stress conditions.
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PhotosynQ App was used in mobile by connecting with
bluetooth for data storing. After taking measurements
the data was transferred in laptop and was used for
analysis.

Non-photochemical quenching coefficient (NPQt),
relative chlorophyll, linear electron flow. The quantity
of incoming light that is diverted from the photosynthetic
process in order to limit damage to the plant is known
as non-photochemical quenching. Green colour of leaves
indicates the presence of relative chlorophyll content.
It is correlated with different levels of nitrogen. It is
assumed as same or decreased with increasing stress.
This can be viewed as a rough estimate of how much
energy is transferred during photosynthesis, or, more
specifically, how much energy is transferred during
exposure to light in chloroplasts. With an increase in
stress, this is supposed to be decreased or unchanged
(Ali et al., 2022).

Yield estimation. For yield parameters all the fruit
were harvested from each unit plot. Roots as well as
the leaves from harvested bulbs were removed when
most of the leaves turned yellow and after attaining of
full size of bulbs and bulbs were weighed using electrical
weighing balance immediately before curing and the
yield was converted to Kg/acre (Ali et al., 2016).

Statistical analysis. The data were analyzed using
factorial ANOVA and the significance of the changes
in treatment means was confirmed using the Tukey
HSD test. The statistix 8.0 application was used to
analyze the data. A correlation (Pearson) was also done
between thrips population and selected plant
morphological and physiological traits to see the
relationship between thrips population and relevant
traits in onion genotypes.

Results and Discussion

T. tabaci population counts on different onion
genotypes, their comparative morphophysiological
traits and yield comparison. Screening for thrips
tolerance. The results indicated that when the average
population of 7. tabaci on different onion genotypes
was compared, the genotype Nasarpuri had the highest
average thrip population (29.78) followed by 29.60,
29.17 in VRIO-2 and Sultan in descending order.
Significantly less population was 16.87, 15.40 and 13.35
in VRIO-8, VRIO-15 and phulkara respectively (Table
1; Fy g5 15.96; P<0.001). Effect of dates of observations
showed maximum 7. tabaci population was 28.22 on
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30.03.2023 and least population was recorded 15.10 on
20.04.2023 (Table 2; F, 4,:20.0; P<0.001)

Plant height. Result showed that when plant heights
for different onion genotypes were compared the
maximum plant height was recorded 39.67 cm on
genotype VRIO-2 followed by 37.98 cm and 37.78 cm
respectively in VRIO-3 and Sultan in descending order.
Significantly less plant heights were 32.58 cm for
Nasarpuri and VRIO-15 followed by 32.02 cm and
30.95 cm in Phulkara and VRIO-8 respectively (Table
1; F ;:9.33; P<0.001). Effect of dates of observations
showed plant height was maximum 43.00 cm on
20.04.2023 and minimum was 25.56 cm on 20.03.2023
(Table 2; F, ,:72.98; P<0.001).

Number of leaves. The mean comparison for number
of plant leaves on the different onion genotypes is
displayed in Table 1. Maximum numbers of leaves were
5.70 in VRIO-2 followed by 5.65, 5.52, 5.15, 5.02 and
5.0 respectively in Sultan, VRIO-3, Nasarpuri, VRIO-
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8 and Phulkara which were significantly at par with
each other. Significantly less numbers of leaves were
4.92 in VRIO-15 (Table 1; F, (,:4.04; P:0.0015). Effect
of dates of observation showed maximum number of
leaves were recorded 5.68 on 20.04.2023 and minimum
number of leaves were recorded 4.84 on 20.03.2023
(Table 2; F, ,:8; P:0.0001).

Leaf width. Result showed that maximum plant leaf
width was recorded 7.78 mm on genotype VRIO-2. It
was followed by leaf width of 6.88 mm, 6.63 mm, 6.42
mm, 6.23 mm, 6.22 mm and 5.43 mm respectively in
Sultan, VRIO-3, Nasarpuri, VRIO-15, Phulkara and
VRIO-8 (Table 1; F,:3.73; P:0.0027). Effect of date
of observation showed maximum leaf width was
recorded 7.92 mm on 20.04.2023 and minimum leaf
width was recorded 4.87 on 20.03.2023 (Table 2;
F,:22.57; P<0.001).

Yield Kg/acre. Maximum bulb yield was recorded
3658.8 Kg/acre on genotype Nasarpuri. It was followed

Table 1. T. tabaci population on different onion genotypes and their comparative morphophysiological traits

Varieties T. tabaci Plant Number of Leafwidth Chlorophyll NPQT LEF Phi2 Yield
(Means) height (cm)  leaves (mm) (SPAD) Kg/acre

Nasarpuri ~ 29.78 A 32.58B 5.15AB 6.42 AB 8.3467 AB 2.4507 BC 303.27B 0.4200 AB  3658.8 A
VRIO-2 29.60 A 39.67A 5.70 A 7.78A 7.7883 B 2.8638 AB 33237A 0.4103 B 31145A
Sultan 29.17 A 3778 A 5.65A 6.88AB 7.6117B 2.4360 C 338.80 A 04318 AB 31944 A
VRIO-3 2353 AB  3798A 5.52AB 6.63 AB 8.0858 B 2.9850 A 313.383AB  0.4009 B 32089A
VRIO-8 16.87BC  3095B 5.02 AB 5.43B 7.3422 B 3.0252 A 33197 A 0.4059 B 3492.1A
VRIO-15 15.40 C 32.58B 492 B 6.22AB 8.7408 AB 24233 C 338.63 A 0.4479 A 3121.8A
Phulkara 1335C 32.02B 5.00 AB 6.23AB 9.6863 A 27653 ABC 326.19AB 0.4263AB  3325.1A

The column’s means that are denoted by the same letters are not significantly different from one another at P=0.05. NPQt;
Non-photochemical quenching; LEF: Liner electron flow; Phi2: Quantum yield of photosystem 2

Table 2. T. tabaci population and plant morpho-physiological traits of onion genotypes on different dates of

observation

Date T tabaci  Plant height Number of Leafwidth  Chlorophyll =~ NPQt LEF Phi2
(Means) (cm) leaves (mm) (SPAD)

20-03-2023  26.84 A 25.56 D 4.84C 4.87C 7.9652 A 1.9859C 32473B  04767A

(30 DPP)

30-03-2023  28.22 A 32.61C 519BC 6.06 B 7.9237 A 2.3742B 33950 AB 0.4267B

(40 DPP)

10-04-2023  1995B 38.01 B 5.41 AB 7.20 A 8.7874 A 3.1841 A 286.07C  0.3920C

(50 DPP)

20-04-2023  15.10B 43.00 A 5.68 A 792 A 7.9237 A 32840 A 355.19A  0.3864C

(60 DPP)

The column’s means that are denoted by the same letters are not significantly different from one another at P = 0.05. NPQt:
Non-photochemical quenching; LEF: Liner electron flow; Phi2: Quantum yield of photosystem 2
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by 3492.1 Kg/acre, 3325.1 Kg/acre, 3208.9 Kg/acre,
3194.4 Kg/acre, 3121.8 Kg/acre and 3114.5 Kg/acre
with no significant difference in yield between different
varieties (Table 1; F ,(,:0.60; P:0.7248).

T. tabaci population on different onion genotypes
and their comparative physiological traits. Relative
chlorophyll. Result showed maximum relative
chlorophyll content was 9.6863 SPAD recorded on
Phulkara variety followed by 8.7408 SPAD, 8.3467
SPAD respectively in VRIO-15 and Nasarpuri.
Significantly less chlorophyll contents were 8.0858
SPAD, 7.7883 SPAD, 7.6117 SPAD and 7.3422 SPAD
respectively in VRIO-3, VRIO-2, Sultan and VRIO-8
(Table 1; F, (,:4.55; P<0.001). Regarding the effect of
dates of observation, maximum relative chlorophyll
was recorded 7.9652 SPAD on 20.03.2023, while the
minimum relative chlorophyll was recorded 7.9237 on
30.03.2023 (Table 2; F, (,:2; P:0.1213).

NPQt. Result showed that when the means regarding
NPQt of different onion genotypes were compared, the
maximum NPQT was recorded on VRIO-8 variety
3.0252 followed by 2.9850, 2.8638 and 2.7653 in
descending order respectively in VRIO-3, VRIO-2 and
Phulkara. Significantly less NPQt values were 2.4507,
2.4360 and 2.4233 respectively in Nasarpuri, Sultan
and VRIO-15 (Table 1; F, ,:7.20; P<0.0001). Effect of
date of observation showed maximum NPQT was
recorded 3.2840 on 20.04.2023 while the minimum
NPQT was recorded 1.9859 on 20.03.2023 (Table 2;
F4:70.40; P: <0.0001).

LEF. Result showed that when different onion genotypes
were compared regarding LEF, the maximum LEF was
recorded 338.80 on Sultan. It was followed by 338.63,
332.37,331.97, 326.19, 313.38, 303.27 respectively in
VRIO-15, VRIO-2, VRIO-8, Phulkara, VRIO-3 and
Nasarpuri (Table 1; F (;:4.67; P<0.0004). Under the
effect of different dates of observation maximum LEF
was recorded 355.19 on 20.04.2023 while the minimum
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LEF was recorded 286.07 on 10.04.2023 (Table 2;
F,;:40.05; P:<0.0001).

Phi2. Result showed that when the means of different
onion genotypes were compared regarding Phi2, the
maximum Phi2 was recorded 0.4479 on VRIO-15. It
was followed by Phi2 values 0.4318, 0.4263 and 0.4200
in descending order respectively in Sultan, Phulkara
and Nasarpuri. Significantly less Phi2 values were
0.4103, 0.4059 and 0.4009 respectively in VRIO-2,
VRIO-8 and VRIO-3 (Table 1; F (;:4.20; P:0.0011).
Effect of date of observation showed maximum Phi2
was recorded 0.4767 on 20.03.2023 while the minimum
Phi2 was recorded 0.3864 on 20.04.2023 (Table 2;
F,4:47.03; P:<0.0001).

Correlation (Pearson) of 7. fabaci population with
morpho-physiological traits of onion genotypes and
yield. A positive correlation was seen for number of 7.
tabaci and plant growth attributes like plant height,
number of leaves, leaf width. However, a negative
correlation observed between 7. tabaci population and
plant physiological traits including chlorophyll contents,
LEF and Phi2 but a positive correlation seen between
T. tabaci population and NPQt. A very week positive
correlation was also seen between 7. fabaci population
and bulb yield of onion (Table 3).

Results of this study showed that out of seven tested
genotypes Nasarpuri had maximum thrips (29.78) per
plant. It was followed by the thrips populations of 29.60,
29.17 and 23.53 on VRIO-2, Sultan and VRIO-3
respectively. However, VRIO-8, VRIO-15 and Phulkara
genotypes had significantly less populations of 16.37,
15.40 and 13.35 respectively. This could be due to the
variation in plant physio-morphic traits. According to
our result when the plant height, number of leaves and
leaf widths were more the thrips population was also
more. It is in agreement with earlier studies about
screening of some prominent onion genotypes against
thrips attack (Ali et al., 2016).

Table 3. Correlation (Pearson) of 7. tabaci population with plant morpho-physiological traits in onion and yield

Correlation Plant height Number of Leaf width  Chlorophyll NPQt LEF Phi2 Yield
(cm) leaves (mm) (SPAD) Kg/acre
T. tabaci (r) 0.6791 0.7854 0.6963 -0.5364 0.2098 -0.2977 -0.2614 0.0506
(P) (0.0934) (0.0364) (0.0822) (0.2145) (0.6516)  (0.5168)  (0.5712)  (0.9141)

Correlation is significant at P<0.05; non-significant at P>0.05. NPQt: Non-photochemical quenching; LEF: Liner electron

flow; Phi2: Quantum yield of photosystem
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These findings are partially in agreement with studies
of Shah and Khan (2015) which showed that onion
cultivar Trichmer had greater number of leaves/plant
(13.07) and had also maximum thrips population/plant
(10.99) while a cultivar Granada with smaller number
of leaves per plant showed less thrips 7.66/plant.
Additionally, our research findings can be compared
with studies of Karar et al. (2014), who found that
cultivars with stage of 5-8 and 8-12 leaves had the
highest thrips population.

Plant physiological traits are affected negatively due to
stress like insect. In our results, verities with more thrips
had lower chlorophyll and LEF value which are related
to each other. While phi2 value also decreases due to
punching energy dissipate or NPQt value increase.

Chlorophyll is necessary for photosynthesis, the process
by which plants convert light energy into chemical
energy to sustain their growth and development
(Anderson and Fu, 2024). The plants’ reaction to the
stress brought on by the thrips feeding is responsible
for the positive link found between the thrips population
and non-photochemical quenching (NPQ). Plants use
non photochemical quenching (NPQ) as a defense
mechanism to release excess light energy received as
heat and shield the photosynthetic machinery from harm
(Muhammad et al., 2021). Plants respond to stress by
activating defense mechanisms, such as thrips eating
on them, which lessens the damage. Plants that are fed
by thrips may experience physiological stress, which
will cause NPQt to activate as a defense mechanism
(Dai et al., 2009). Plants may upregulate NPQ in
response to thrips damage in order to withstand the
stress induced by thrips population growth and increased
eating. Consequently, the positive relationship between
NPQt and thrips population indicates that plants activate
NPQt as thrips populations increase (Wood, 2023).

The adverse effects of thrips feeding on plants’
photosynthetic apparatus provide an explanation for
the negative association observed between thrips
population and photosystem II (PSII) activity (Dai et
al., 2009). A vital part of the photosynthetic process,
photosystem 1I is in charge of absorbing light energy
and starting the electron transport cycle. Thrips physically
harm and compromise the integrity of cells as they feed
on plant tissues. This injury may directly affect PSII’s
ability to function, which could result in a decrease in
activity (Cheaib and Killiny, 2024). Furthermore, feeding
by thrips can cause plants to react to stress by producing
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reactive oxygen species (ROS), which can impede PSII
function even more and result in photoinhibition. Thrips’
increasing numbers and more intense feeding habits
can cause cumulative damage to plant tissues (Wu et
al., 2021).

The deleterious effects of thrips feeding on plants’
photosynthetic machinery can be the reason for the
negative association observed between the population
of thrips and linear electron flow during photosynthesis.
Electrons are transmitted through a sequence of protein
complexes in the thylakoid membrane during the basic
process of photosynthesis known as linear electron flow
(Kindt ef al., 2003). This process produces ATP and
NADPH, which are necessary for carbon fixation and
the creation of organic compounds. Thrips physically
harm and compromise the integrity of cells as they feed
on plant tissues (Wood, 2023). The photosynthetic
pigments, protein complexes and electron carriers are
examples of the elements immediately impacted by this
damage that are engaged in linear electron transport.
Consequently, the photosynthetic electron transport
chain’s electron transfer efficiency is decreased
(Mirkovic et al., 2017).

These results shown by correlation values, thrips attack
or population is negatively correlated with value of
chlorophyll, LEF, Phi2 but positively associated with
energy dissipation (NPQt). The effect of dates of
observation showed that thrips population was more in
earlier dates e.g., in March then in April which might
be due to high temperature and when onion plants were
turning mature.

Maximum bulb yield was recorded 3658.8 Kg/acre in
Nasarpuri. It was followed by 3492.1 Kg/acre in VRIO-
8, 3325.1 Kg/acre in phulkara, 3208.9 Kg/acre VRIO-
3 and least was 3114.5 Kg/acre in VRIO-2. According
to correlation analysis there was weak correlation
between onion bulb yield and thrips population and
yield was also non significantly different in seven onion
genotypes. This is in agreement with earlier research
(Ali et al., 2016) that found a stronger relationship
between bulb yield and plant height, number of leaves
and leaf width but a weaker correlation between thrips
and yield.

Conclusion

It is suggested that genotypes VRIO-8, VRIO-15 and
Phulkara which were resistant to abundance should be
recommended for onion growers and breeders and these
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genotypes should be further investigated for the presence
of traits that support their lower infestation and/or injury
levels.

Conflict of Interest. The authors declared that they
have no conflict of interest.

References

Ali, L., Shaheen, M.R., Ihsan, M.Z., Masood, S., Zubair,
M., Shehzad, F., Khalid, A.U.H. 2022. Growth,
photosynthesis and antioxidant enzyme modulations
in broccoli (Brassica oleracea L. var. italica) under
salinity stress. South African Journal of Botany,
148: 104-111.

Ali, L., Hassan, M.W., Jamil, M., Igbal, J., Yaqub, M.S.,
Akram, M., Ahmed, 1., Hussain, A. 2016. Effect
of nursery bulb size and planting density on thirps
population, plant height and yield of onion (Phulkara
variety) in Bahawalpur, Pakistan. Pakistan Journal
of Life and Social Sciences, 14: 96-103.

Alston, D.G., Drost, D. 2008. Utah Pests Fact Sheet
Onion Thrips (Thrips tabaci), 1-7 pp., Utah State
University Extension and Utah Plant Pest Diagnostic
Laboratory, Salf Lake City, Utah, USA.

Anderson, J., Fu, C. 2024. Harnessing solar power: the
role of photosynthesis in ecosystems (No. 13417)
easychair. The Eastern European Journal of
Engineering and Technology, 13417: 1-9.

Arung, E.T., Furuta, S., Ishikawa, H., Kusuma, .W.,
Shimizu, K., Kondo, R. 2011. Anti-melanogenesis
properties of quercetin and its derivative-rich extract
from Allium cepa. Food Chemistry, 124: 1024-
1028.

Chalbi, A., Chikh-Rouhou, H., Tlahig, S., Mallor, C.,
Garcés-Claver, A., Haddad, M., Sta-Baba, R., Bel-
Kadhi, M.S. 2023. Biochemical characterization
of local onion genotypes (Allium cepa L.) in the
arid regions of Tunisia. Polish Journal of
Environmental Studies, 32: 15-26. https://doi.org/
10.15244/pjoes/151867

Cheaib, A., Killiny, N. 2024. Photosynthesis responses
to the infection with plant pathogens. Molecular
Plant-Microbe Interactions, 38: 9-29. https://doi.
org/10.1094/MPMI-05-24-0052-CR

Cranshaw, W.S. 2004. Onion thrips in onions XXV,
Agricultural Experiment Station, Colorado State
University, Fort Collins, Colorado, USA. (http://
wiki.bugwood.org/uploads/OnionThrips-Onions.
pdf).

303

Dai, Y., Shao, M., Hannaway, D., Wang, L., Liang, J.,
Hu, L., Lu, H. 2009. Effect of Thrips tabaci on
anatomical features, photosynthetic characteristics
and chlorophyll fluorescence of Hypericum
sampsonii leaves. Crop Protection, 28: 327-332.

Diaz-Montano, J., Fuchs, M., Nault, B.A., Fail, J.,
Shelton, A.M. 2011. Onion thrips (Thysanoptera:
Thripidae): a global pest of increasing concern in
onion. Journal of Economic Entomology, 104: 1-
13.

Diaz-Montano, J., Fuchs, M., Nault, B.A., Shelton,
A.M. 2010. Evaluation of onion cultivars for
resistance to onion thrips (Thysanoptera: Thripidae)
and Iris yellow spot virus. Journal of Economic
Entomology, 103: 905-937.

Edelson, J.V., Cartwright, B., Royer, T.A. 1986.
Distribution and impact of Thrips tabaci
(Thysanoptera: Thripidae) on onion. Journal of
Economic Entomology, 79: 502-505.

FAO. 2014. Major food and agriculture commodities
and producer-countries by commodity, “the food
in agriculture data base”, Retrieved July 25, 2014
from www.fao.org Faostat,

Fournier, F., Boivin, G., Stewart, R K. 1995. Effect of
Thrips tabaci (Thysanoptera: Thripidae) on yellow
onion yields and economic thresholds for its
management. Journal of Economic Entomology,
88: 1401-1407.

Gao, Y., Lei, Z., Reitz, S.R. 2012. Western flower thrips
resistance to insecticides: detection, mechanisms
and management strategies. Pest Management
Science, 68: 1111-1121.

Gerin, C., Hance, T.H., Van Impe, G. 1999. Impact of
flowers on the demography of western flower thrips
Frankliniella occidentalis (Thysanoptera:
Thripidae). Journal of Applied Entomology, 123:
569-574.

Gogo, E.O., Saidi, M., Itulya, F.M., Martin, T., Ngouajio,
M. 2014. Eco-friendly nets and floating row covers
reduce pest infestation and improve tomato
(Solanum lycopersicum L.) yields for smallholder
farmers in Kenya. Agronomy, 4: 1-12.

GOP, 2016. Economic Survey of Pakistan 2015-2016,
pp. 15-33, Ministry of Finance, Government of
Pakistan.

GOP, 2022. Economic Survey of Pakistan, 2022-23,
pp. 23, Economic Adviser’s Wing, Finance Division,
Government of Pakistan, Islamabad, Pakistan.

Hamauzu, Y., Nosaka, T., Ito, F., Suzuki, T., Torisu, S.,
Hashida, M., Fukuzawa, A., Ohguchi, M.,



304

Yamanaka, S. 2011. Physicochemical characteristics
of rapidly dried onion powder and its anti-
atherogenic effect on rats fed high-fat diet. Food
Chemistry, 129: 810-815.

Havey, M.J., Galmarini, C.R., Gok¢e, A.F., Henson, C.
2004. QTL affecting soluble carbohydrate
concentration in stored onion bulbs and their
association with flavor and health-enhancing
attributes. Genome, 47: 463-468.

Iglesias, L., Havey, M.J., Nault, B.A. 2021. Management
of onion thrips (7Thrips tabaci) inorganic onion pro-
duction using multiple IPM tactics. Insects, 12: 207.

Jimenez, L., Alarcén, E., Trevithick-Sutton, C., Gandhi,
N., Scaiano, J.C. 2011. Effect of y-radiation on
green onion DNA integrity: role of ascorbic acid
and polyphenols against nucleic acid damage. Food
Chemistry, 128: 735-741.

Karar, H., Abbas, G., Hameed, A., Ahmad, G., Ali, A.
2014. Losses in onion (A4/lium cepa) due to onion
Thrips (Thrips tabaci) (Thysanoptera: Thripidae)
and effect of weather factors on population
dynamics of thips. World Applied Sciences Journal,
32:2250-2258.

Khan, I.A., Shah, R.A., Said, F. 2015. Distribution and
population dynamics of Thrips tabaci
(Thysanoptera: Thripidae) in selected districts of
Khyber Pakhtunkhwa province Pakistan. Journal
of Entomology and Zoology Studies, 3: 153-157.

Kindt, F., Joosten, N.N., Peters, D., Tjallingii, W.F.
2003. Characterization of the feeding behaviour of
western flower thrips in terms of electrical
penetration graph (EPG) waveforms. Journal of
Insect Physiology, 49: 183-191.

Kritzman, A., Lampel, M., Raccah, B., Gera, A. 2001.
Distribution and transmission of Iris yellow spot
virus. Plant Disease, 85: 838-842.

Kuhlgert, S., Austic, G., Zegarac, R., Osei-Bonsu, 1.,
Hoh, D., Chilvers, M.1., Roth, M.G., Bi, K., Ter
Avest, D., Weebadde, P., Kramer, D.M. 2016.
MultispeQ Beta: a tool for large-scale plant
phenotyping connected to the open PhotosynQ
network. Royal Society Open Science, 3: 160592.

Lall, B.S., Singh, L.M. 1968. Biology and control of
the onion thrips in India. Journal of Economic
Entomology, 61: 676-679.

Lannoy, G.D. 2001. Vegetable crops in tropical Africa.
In: Crop Production in Tropical Africa, Raemaeks
R.H. (ed.), pp. 395-511, Directorate General for
International Cooperation (DGIC), Belgium.

Malik, M.F., Ali, L. 2002. Monitoring and control of

Muhammmad Wagqar Hassan et al.

codling moth (Cydia pomonella, Lepidoptera:
Tortricidae) by pheromone traps in Quetta, Pakistan.
Asian Journal of Plant Sciences, 1: 201-202.

Malik, M.F., Nawaz, M., Hafeez, Z. 2003. Efficacy of
synthetic insecticide and botanical infusions against
onion thrips in Baluchistan, Pakistan-1. Asian
Journal of Plant Sciences, 2: 779-781.

Malik, M.F., Rashid, M., Igbal, J., Ahmad, A. 2010.
Resistance determination against thrips of promising
onion varieties in the agro-ecosystem of Baluchistan,
Pakistan. Punjab University Journal of Zoology,
25: 1-11.

Malik, M.N., Bashir, E. 1994. Horticulture, 633 pp.,
National Book Foundation, Manza Printing Co-
operation, Islamabad, Pakistan.

Manohar, C.M., Xue, J., Murayyan, A., Neethirajan,
S., Shi, J. 2017. Antioxidant activity of polyphenols
from Ontario grown onion varieties using
pressurized low polarity water technology. Journal
of Functional Foods, 31: 52-62.

Melander, B., Rasmussen, G. 2001. Effects of cultural
methods and physical weed control on intra-row
weed numbers, manual weeding and marketable
yield in direct-sown leek and bulb onion. Weed
Research, 41: 491-508.

Mirkovic, T., Ostroumov, E.E., Anna, J.M., Van
Grondelle, R., Govindjee, Scholes, G.D. 2017.
Light absorption and energy transfer in the antenna
complexes of photosynthetic organisms. Chemical
Reviews, 117: 249-293.

Mostafalou, S., Abdollahi, M. 2013. Pesticides and
human chronic diseases: evidences, mechanisms
and perspectives. Toxicology and Applied
Pharmacology, 268: 157-177.

Muhammad, 1., Shalmani, A., Ali, M., Yang, Q.H.,
Ahmad, H., Li, F.B. 2021. Mechanisms regulating
the dynamics of photosynthesis under abiotic
stresses. Frontiers in Plant Science, 11: 615942,

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

Shah, R.A., Khan, I.A. 2015. Evaluation of onion
cultivars against onion thrips, Thrips tabaci
(Lindeman) infestation on onion crop. Journal of
Entomology and Zoology Studies, 3: 121-123.

Shiberu, T., Mahammed, A. 2015. The importance and
management option of onion thrips, Thrips tabaci



Screening of Onion Genotypes Against Onion Thrips 305

(L.) (Thysanoptera: Thripidae) in Ethiopia: a review. Wu, F., Shi, S., Li, Y., Miao, J., Kang, W., Zhang, J.,

Journal of Horticulture, 1: 107. Yun, A., Liu, C. 2021. Physiological and
Wood, J. 2023. The Effects of Biotic Stress on Onion biochemical response of different resistant alfalfa
Physiology. Ph.D. Thesis, New Mexico State cultivars against thrips damage. Physiology and

University, USA. Molecular Biology of Plants, 27: 649-663.



