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Abstract

Onion thrips (Thrips tabaci Lindeman) is a major pest of onion, capable of causing substantial yield losses (up to 90 %) through foliar damage and
transmission of Iris yellow spot virus, while also predisposing plants to secondary infections such as purple blotch. Host plant resistance, mediated
through antixenosis, antibiosis and tolerance mechanisms, represents a durable and sustainable management approach. A field experiment was
conducted during rabi 2021-22 to screen 70 onion genotypes against T. tabaci using a randomised block design (RBD) at Bhubaneswar, Odisha,
India. Among the 70 genotypes evaluated, 13, 25, 22 and 10 genotypes were classified as highly resistant, resistant, susceptible and highly
susceptible, respectively. Genotypes DOGR-1796, DOGR-1814 and DOGR-1771 recorded the lowest onion thrips population (6.11 to 10.65 thrips
plant?), indicating strong resistance. Thrips population was related to morphological traits, genotypes such as DOGR-1796, DOGR-1814 and
DOGR-1771, characterised by balanced vegetative growth and moderate leaf number, supported lower infestation. The highest bulb yields were
recorded in genotypes such as DOGR-1771, Bhima Kiran, Bhima Shakti, Bhima Safed, Bhima Subhra, Bhima Sweta, Bhima Super, Bhima Dark Red

and Bhima Light Red, indicating their superior productivity.
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Introduction

Onion thrips (Thrips tabaci Lindeman) (Thysanoptera: Thripidae) is
a major insect pest that damages both bulb and seed crops of
onion (1, 2). Onion thrips emerge as a major biotic stress, causing
about 50 % reduction in bulb yield under normal field conditions
and may cause as high as 90 % loss in yield and quality in case of
severe infestation (3, 4). Due to its short life cycle and high
reproductive potential, populations increase rapidly under hot, dry
conditions, often coinciding with the bulb formation stage (5).
Larvae and adult thrips cause direct damage by destroying
epidermal cells through piercing surface tissues and sucking
exudate cellular contents (6). The damaged cells on attacked
plants create silvery-white patches that reduce the photosynthetic
area, resulting in low yield and susceptibility of the plant to
pathogens (7, 8). Besides, onion thrips predisposes the onion plant
to purple blotch and transmits Iris yellow spot virus (IYSV) diseases
in hot, dry climatic conditions (9). The IYSV infection significantly
reduces bulb size and poses a major threat to global onion
production (7).

Repeated application of chemical insecticides for the
management of onion thrips leads to the development of

resistance, pest outbreaks and contamination of the environment
(10, 11). The habit of thrips hiding within leaf sheaths reduces the
effectiveness of contact insecticides. Biological control, botanical
pesticides and cultural practices exhibit inconsistent effectiveness
under field conditions (12).

Host plant resistance (HPR) offers an eco-friendly,
cost-effective approach for managing onion thrips. It operates
through antixenosis (non-preference), antibiosis (adverse effects
on insect biology) and tolerance (ability to withstand or recover
from damage) (13). Several studies have documented
considerable variation in thrips resistance among onion genotypes
(2,14).

Onion production is constrained by several biotic stresses,
including insect pests and diseases such as thrips, purple blotch
and IYSV, which pose significant productivity challenges
worldwide (15). For example, Bhima Super and related lines have
shown tolerance to both thrips and purple blotch, while traits such
as leaf colour, canopy structure and leaf angle have been
associated with reduced infestation levels (16-21).

Despite advances in developing HPR to T. tabaci,
comprehensive and in-depth research is required, particularly in
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view of the growing global significance (9). The HPR provide a key
cornerstone of integrated pest management (IPM), as described by
several scientists (22, 23). Considering the economic importance of
onion and persistent infestation of T. tabaci and the drawbacks of
chemical control, identification of resistant onion genotypes is very
crucial. Keeping all the above-cited facts in view, the primary
objective of the present investigation was to identify onion lines
resistant to T. tabaci through systematic field screening.

Materials and Methods
Onion seed materials

In the present study, a total of 70 onion genotypes/varieties were
evaluated. Sixty-eight onion genotypes/varieties were collected
from the Directorate of Onion and Garlic Research (DOGR),
Rajgurunagar, Pune, Maharashtra, India, while two varieties were
collected from the local market.

Field preparation, experimental design and onion seedling
plantation

The field experiment was conducted with 70 onion genotypes
including resistant and susceptible check for screening against
onion thrips, T. tabaci at research field of Department of
Entomology, College of Agriculture, Odisha University of
Agriculture and Technology, Bhubaneswar, Odisha, India during
rabi, 2021-22. The nursery bed was prepared thoroughly to fine
soil structure with a bed size of 15 m in length and 2 m in width,
following the raised bed method. Onion seedling (49 days old) was
transplanted in the main field in a plot size (2 x 1 m?), with a
spacing of 15 cm between the rows and 10 cm between the plants,
as recommended by the Directorate of Onion and Garlic Research,
Rajgurunagar, Pune, Maharashtra, India. Each plot was adjusted to
arrange 13 rows, each row contained 10 onion plants, resultingina
total of 130 plants planted in each plot in each replication. All the
genotypes were arranged in a randomised block design (RBD) with
3 replications. A fertiliser dose of 75:40:40:40 kg N: P: K: S per
hectare was applied. All the recommended agronomic practices
were followed in the experimental plot, except for plant protection
measures; no insecticides were applied during the cropping
season.

Assessment of Thrips tabaci populations on onion plants

The performance of onion genotypes along with the standard
resistant and susceptible checks was evaluated under main field
conditions for screening against onion thrips, following
methodologies described by previous researchers (19). The
observations on thrips infestation were recorded starting from 30
days after transplanting (DAT) continued up to crop reached
maturity. The number of thrips per plant was recorded at a weekly
interval by counting individuals with visible inspection using a
10x hand lens on 10 randomly selected plants from each genotype
of each replication. The morphological character, viz., plant height
(cm), number of leaves/plants, collar thickness (cm) and neck
thickness (cm) were recorded from the same set of randomly
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selected plants from each genotype of all three replications. The
total bulb yield was also recorded for all 70 genotypes of each
replication.

Categorisation of onion genotypes

Thrips population data were averaged on a per-plant basis and
subjected to square root transformation (vx + 0.5). Based on the
thrips population on the genotypes, they were categorised into 4
groups, viz.,, highly resistant, resistant, susceptible and highly
susceptible for their susceptibility. For this purpose, the mean
value of each genotype (Xi) was compared with the overall mean
(X) and standard deviation (SD) using a modified scale;
transformed data were used for computing X, Xi and SD. The scale
was used for categorising genotypes presented in Table 1 as per
the procedure adopted by several authors (24-26).

Statistical analysis

The data underwent appropriate transformations and analysis of
variance (ANOVA) was conducted using OPSTAT and GRAPES
Statistical Software. Duncan multiple range test (DMRT) was done
through GRAPES statistical software (SmartQ version) to compare
multiple means, identifying which groups are significantly different
across genotypes. Field experiment data were analysed using
RBD.

Results
Field evaluation of onion genotypes (Rabi2021-22)
Onion thrips population

Significant differences in mean thrips population were observed
among the 70 onion genotypes (ANOVA, p < 0.05; Table 2). The
mean thrips population in the tested genotypes ranged from 6.11
to 65.31 thrips per plant (F =92.227, df =69, 138; p < 0.05). Relatively
lower population of onion thrips (6.11 to 10.65 thrips plant?) were
recorded in DOGR-1796, DOGR-1814 and DOGR-1771. The
genotypes viz., W-078, W-218, W-136, W-217, W-141, W-210, W-458,
DOGR-1770, DOGR-1769 and Bhima Shakti harboured fewer than
20 thrips per plant. Moderate population of thrips (24.45 to 30.00
thrips plant?) was counted in genotypes viz, W-143, W-119, W- 253,
W-534, W-455 and W-405. The remaining genotypes were infested
by a large population build-up ranging from 31.00 to 65.30 thrips
per plant.

Yield

Bulb vyield differed significantly among genotypes, ranging from
17.23 to 35.10 t ha' (Table 2). In the genotypes viz,, DOGR-1771,
Bhima Kiran, Bhima Shakti, Bhima Safed, Bhima Subhra, Bhima
Sweta, Bhima Super, Bhima Dark Red, W-498, DOGR-1769,
DOGR-1796, W-458, W-203, Bhima Light Red, W-353, W-405, W-055,
W-455, W-143, W-078 and Bhima Red were recorded higher onion
bulb yield (31.03 to 35.10 t ha). The yield in the genotypes viz; W-567,
W-172, W182, DOGR-1814, W-218, W-136, W-210, W-385, W-217,
W-119, W-141, W-444, W-253, W-534, W-097 and DOGR-1770 were
ranged between 29.64 to 30.95 t ha™. Relatively lesser yield, viz., 17.23

Category of resistance

Scale for resistance

Highly resistant (HR)
Resistant (R)
Susceptible (S)

Highly susceptible (HS)

Xi<X-sd
Xi>X-sd<X
Xi>X<(X+sd)
Xi> (X +sd) <(X+2sd)

Where, Xi : Mean value of individual genotype; X : Mean value of all genotypes; sd : Standard deviation.
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Table 2. Field screening of onion genotypes against onion thrips (Thrips tabaci Lindeman) and bulb yield (Rabi, 2021-22)

Thrips plant? Yield t. ha.!
Sl. No. Genotypes (Mel:mpt SE) (Mean = SE)

1 DOGR-1696 55.09 + 1.646° 18.62 +0.7394™
2 DOGR-1736 54.68 +1.522¢ 18.43 +0.8894m
3 DOGR-1742 33.56 + 1.392° 23.62+0.907

4 DOGR-1761 43.24 +1.5918"K 19.69 + 0.9044™m
5 DOGR-1768 42.00 + 1.9361Kmn 18.32 +0.9094™
6 DOGR-1769 19.90 +1.783 31.90 + 1.017¢defeh
7 DOGR-1770 19.24+1.971 29.65+0.352"

8 DOGR-1771 10.65 + 1.259% 35.11+1.9422

9 DOGR-1772 41.27 +1.817Kmn 19.85 +0.904
10 DOGR-1773 38.15+1.221" 20.11 +0.390M
11 DOGR-1774 41,37 +1.173Kmn 19.46 +0.3524™
12 DOGR-1784 46.29 + 1187 20.65 + 0.459
13 DOGR-1785 40.89 + 1.703Kmn 18.93 +0.9034™
14 DOGR-1786 52.13 +0.938% 18.07 +0.486'™
15 DOGR-1787 50.47 + 1.430%¢f 18.40 +0.8954™
16 DOGR-1789 39.01+1.023"™" 19.57 +£0.9044™
17 DOGR-1796 6.11+0.941* 31.65 + 0.904¢defeh
18 DOGR-1814 9.35+1.202" 30.85 + 0.387¢defeh
19 Bhuma Shubhra 33.45+1.895P 32.73 +0.904°°d¢
20 Bhima Sweta 33.12+1.502° 32.68 +0.205P<d€
21 Bhima Safed 33.23+1.113° 32.84 +0.393
22 Bhima Shakti 20.18 +1.890" 33.17 +2.053%¢
23 Bhima Dark Red 33.18+1.905P 32.20 + 0.904°<defe
24 Bhima Light Red 32.89 + 1.471° 31.47 +0.904°4efen
25 Agri Found Dark Red 53.49 + 1,905 22.76 +1.034'
26 N-53 65.31+2.3822 19.87 +0.903
27 Bhima Kiran 31.24 + 1.715P 34.25 +0.904%
28 Bhima Red 33.43+1.715P 31.03 + 0.443¢defeh
29 Bhima Raj 42,93 +1.715km 19.84 +0.903
30 W-055 31.93+1.703° 31.28 + 0.904¢defeh
31 W-078 11.71+1.178"W 31.10 + 0.904¢defe
32 W-097 32.33+1.665° 29.65+0.272"
33 W-119 25.70 +1.715" 30.17+0.551f"
34 W-125 37.75+1.715™ 19.66 + 0.3304™
35 W-136 14.99 +1.513% 30.58 + 0.3939¢feh
36 W-141 16.21 +0.887% 30.16 +0.119%"
37 W-143 24.46 +1.142° 31.24 + 0.904¢defeh
38 W-146 43,23 +1,71580K 18.46 +0.9041™
39 W-160 39.89 +1.715Kmn 19.31+0.9034™
40 W-172 31.05+1.703° 30.93 + 0.904¢defeh
41 W-177 47.42 +1.706°% 18.25 +0.9044™
42 W-182 33.31+1.480° 30.86 + 0.904<defeh
43 W-203 32.18+1.715P 31.55 + 0.903¢defeh
44 W-210 16.30 +1.715% 30.57 +0.305¢¢f"
45 W-217 15.01 +1.703 30.35+0.352¢f8h
46 W-218 14.74 + 1.450% 30.85 + 0.904<defeh
47 W-226 44,88 + 2.2908M 18.35+0.9044™
48 W-253 26.82+1.7069" 29.92 +0.9048"
49 W-285 52.28 +2.014% 18.05 +0.390'™
50 W-353 34.00 + 2.004°P 31.41 +0.903¢defeh
51 W-361 42.64 + 2.894Nikm 18.33 +1.4814m
52 W-385 33.57+1.715P 30.36 + 0.904°f8"
53 W-398 46.98 +1.816°f%" 18.63 +0.9041™
54 W-401 38.71+1.715™" 18.81+0.9044™
55 W-405 30.01 + 1.454° 31.31 +0.903¢defeh
56 W-418 43,58 + 1.1708"k 18.82 +0.9034™
57 W-439 44,77 + 1.4478" 18.48 +0.9034™
58 W-444 33.70 + 1.715P 30.05 + 0.9048"
59 W-455 29.79 + 1.454P4 31.25 + 0.595¢defeh
60 W-458 18.46 + 1.690% 31.58 + 0.904¢defh
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61 W-464
62 W-498
63 W-500
64 W-507
65 W-519
66 W-523
67 W-534
68 W-567
69 Bhima Super (RC)
70 Agri found light red (SC)
F-value
p-value
SE(m) +
SE(d) +

52.39 +2.024%
32.11+1.312°
40.81 + 1.6120mn
47.46 + 1.448°f
44.24 + 1.6128"k
59.12 +1.760°
29.53 + 1.539P%"
32.45+1.420P
32.21+1.551P
54.32 +1.239%
92.227
<0.05
1.345
1.902

17.23 +0.903™
32.05 + 0.9030cdefeh
19.48 +0.903K™
19.06 + 0.904K™
18.29 +0.331K™
17.88+0.531'™
29.85 +0.9048"
30.95 + 0.537¢defeh
32.55 + 0.9030cdef
21.96 +0.903
77.604
<0.05
0.706
0.999

* p-value in ANOVA table is < 0.05; ** Treatments with same letters are not significantly different; *** Within a column, means of 3 replications
followed by different letters are significantly different (p = 0.05; DMRT test); RC : Resistant check, SC : Susceptible check.

t023.62 t ha'was recorded in the rest of the onion genotypes.
Plant height

Plant height varied significantly among genotypes, ranging from
44.21 to 57.32 cm (Table 3). The genotypes like W-534, W-458 and
W-353 were observed to be dwarf (< 45cm), also statistically at par
compared to the taller genotypes viz., N-53, Agri Found Light Red
and W-464 (56.72-57.32 cm). In other genotypes, height ranged
from 44.33t0 55.88 cm.

Number of leaves, collar and neck thickness

The number of leaves per plant at 60 DAT differed significantly
among genotypes (Table 3). The number of leaves per plant
varied from 6.24 to 9.84 in different genotypes. Genotypes N-53
and W-523 recorded the highest number of leaves per plant
(9.84 each). On the other hand, the lowest number (6.24 to 6.35) of
leaves per plant was recorded from Bhima Dark Red and Bhima
Light Red. Neck thickness ranged from 1.10 to 2.40 cm, while collar
thickness ranged from 1.13t02.89 cm.

Categorisation of onion genotypes

The 70 onion genotypes were categorised into four distinct groups,
viz., highly resistant, resistant, susceptible and highly susceptible
based on the mean number of thrips per plant(Table 4). Based on
the mean onion thrips per plant, 13 genotypes, viz.,, DOGR-1769,
DOGR-1770M, DOGR-1771M, DOGR-1796, DOGR-1814, Bhima
Shakti, W-078, W-136, W-141, W-210, W-217, W-218, W-458 were
categorised as highly resistant against onion thrips. However, 25
genotypes viz., DOGR-1742, Bhima Shubhra, Bhima Sweta, Bhima
Super (RC), Bhima Safed, Bhima Dark Red, Bhima Light Red,
Bhima Kiran, Bhima Red, W-055, W-097, W-119, W-143, W-172,
W-182, W-203, W-253, W-353, W-385, W-405, W-444, W-455, W-498,
W-534 and W-567 were found to be resistant. Twenty-two
genotypes viz., DOGR-1761, DOGR-1768, DOGR-1772, DOGR-1773,
DOGR-1774, DOGR-1784, DOGR-1785, DOGR-1789, Bhima Raj,
W-125, W-146, W-160, W-177, W-226, W-361, W-398, W-401, W-418,
W-439, W-500, W-507 and W-519 were classified under susceptible.
Ten genotypes categorised under the highly susceptible group,
viz., DOGR-1696, DOGR-1736, DOGR-1786, DOGR-1787, Agri Found
Light Red, Agri Found Dark Red, N-53, W-285, W-464 and W-523.

Discussion

Screening of onion genotypes against onion thrips
(Thrips tabaci)

Effective and sustainable management of onion thrips (T. tabaci)
relies heavily on the identification of genotypes possessing

inherent resistance. Systematic and continuous screening of a
wide range of onion germplasm is essential to identify and utilise
genotypes exhibiting stable resistance. Such resistant genotypes
serve as a foundation for breeding programmes and play a crucial
role in IPM strategies, reducing reliance on chemical insecticides
and promoting sustainable onion production. In this study, 70
onion genotypes, including a resistant check (Bhima Super) and a
susceptible check (Agri Found Light Red), were evaluated under
field conditions using standard screening methods. Based on field
screening during rabi, 2021-22, out of 70 onion genotypes, 13, 25,
22 and 10 genotypes were found highly resistant, resistant,
susceptible and highly susceptible, respectively. Substantial
variation in thrips infestation was observed among the evaluated
genotypes (Fig. 1). Some genotypes maintained comparatively
low-level infestation, indicating relative resistance, while several
others exhibited higher and variable infestations, suggesting
susceptibility under prevailing field conditions. This highlights the
potential of identifying and selecting low-infested genotypes in
resistance breeding programmes against onion thrips.

The findings of the present study are in agreement with
earlier reports, which screened several onion genotypes against
onion thrips and identified the variety Bhima Super as moderately
resistant against onion thrips (27). The present results are also
corroborated by previous studies (28-30). Such resistance was
likely associated with the intrinsic ability of these genotypes to
deter the onion thrips feeding and colonisation, which might be
influenced by key morphological traits or biochemical factors that
negatively impact thrips feeding and development. The study
evaluated eight onion cultivars in Poland and reported significant
genotypic variations, with Niagara F. and Bila exhibiting the
highest thrips infestation, while Wenta was the least infested and
classified as resistant (31). The Bhima Super, NRCWO-3, NRCRO-4
and Arka Niketan, maintaining lower thrips populations, exhibited
tolerance to onion thrips and produced significantly higher total
bulb yield among the genotypes (16).

The results of the present study conform with previous
researchers, who reported that Bhima Kiran, Bhima Dark Red,
Bhima Safed, Bhima Red and Bhima Super had the lower onion
thrips population during rabi 2022-23 and 2023-24 grouped under
moderately susceptible (32). Bhima Shakti had the lowest thrips
population (9.25 thrips plant?) among the tested onion varieties
(33). Similarly, another study emphasised that genotypes viz.,
RO-1 x Bhima Kiran, RO-59 x Pusa Red, Bhima Shakti x Kashi No. 1,
Pusa Shobha x Pusa Madhavi and Pusa Madhavi x Pusa Red were
grouped into resistant to onion thrips (34). Significant variation in
the mean number of onion thrips per plant was observed among
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Table 3. Evaluation of morphological character of onion genotypes against onion thrips (Thrips tabaci Lindeman) during (Rabi, 2021-22)

sL. No. Genotypes Plant height (cm) No. of leaf plant™ Neck thickness (cm)  Collar thickness (cm)
(Mean +SE) (Mean +SE) (Mean +SE) (Mean +SE)
1 DOGR-1696 55.36 + 1.434%><9 9.23+0.128° 2.24+0.136% 2.54 +0.072Pde"%
2 DOGR-1736 54,21 + 1.5772bcdef 8.98 +0.093¢ 2.19+0.066°% 2.49 +0.079Pcdef
3 DOGR-1742 47.78 + 1.577KmnoPars 6.33+0.093% 1.56 + 0.043kImnoperstu 1.62 +0.123mnop
4 DOGR-1761 53.36 + 1.4123bcdefe 7.62 +0.0931 1.91 +0.069%f 2.32+0.070°feh
5 DOGR-1768 53.12 +0.9520cdefe 7.58 +0.150K!m 1.59 + 0,064 Kimnoperstu 2.29 +0.1209feh
6 DOGR-1769 46.24 +1.959°%Pars 7.11+0.090Pq"" 1.36 + 0.144tuvwxyza 1.25+0.135¢"
7 DOGR-1770 46.13 + 2.869°Pa™s 7.16 £0.165°PQrst 1.35 + 0.084tvwxyzA 1.27 +0.095¢'
8 DOGR-1771 44.33+1.577" 7.08 +0.104PQ"t 1.28 +0.095"xyzA8 1.19+0.135"
9 DOGR-1772 51.69 + 1,046 efenikl 7.23+0.096M°Pq" 1.80 + 0.098°fh 2.27 +0.099%feh
10 DOGR-1773 51.74 + 0.522¢defehik 7.53 £0.1154mn 1.75 + 0.139¢fghijkim 2.28 +0.021%fen
11 DOGR-1774 52.74 +1,003bcdefehi 7.56 +0.108Km 1.79 + 0.103¢fhik 2.33+0.090°defeh
12 DOGR-1784 53.43 + 1.8392b<defe 7.38 +£0.096mn°P 1.84 +0.110°%N 2.41 +0.091°defeh
13 DOGR-1785 51.33 + 1.6119ef8hikl 7.45 +0.175Kmno 1.76 +0.110¢°fenik 2.35+0.120°dfeh
14 DOGR-1786 54.53 + 1.5812Pcdef 8.83+0.091¢ 2.18 +0.091%°¢ 2.63+0.103%¢
15 DOGR-1787 54.57 + 1.21430cdef 8.76 +0.085¢ 2.10 +0.090°< 2.59 +0.069°¢
16 DOGR-1789 52.37 +2.141¢defehi 7.74 £0.075Mk 1.71 + 0.1078hikimno 2.31+0.091%feh
17 DOGR-1796 44.83 + 15779 7.18 £0.101°PQ" 1.25 +0.042°9748 1.16 +0.099°
18 DOGR-1814 45.27 +1.512Ps 6.98 +0.0849"tw 1.29 + 0.072VWxyzAB 1.13+0.083°
19 Bhuma Shubhra 48.56 + 1.894kmnopqr 6.84 +0.106" 1.64 + 0.0468hikImnopers 1.74 +0.099iKmn
20 Bhima Sweta 48.52 + 0.791)Kmnopar 7.23£0.067"°PQ" 1.68 + 0.046Ehikimnop 1.69 + 0.148ik\mne
21 Bhima Safed 48.65 + 0.438Mikimnopq 7.11+0.134Pqst 1.57 + 0.078ikmnoperstu 1.71 +0.116/Kmne
22 Bhima Shakti 46.83 +2,995™"Pars 7.12 +0.120PQ" 1.39 + 0,038tz 1.28+0.1209"
23 Bhima Dark Red 47.81 + 0.952Kmnopars 6.24+0.134% 1.61 + 0.056MkImnoperst 1.69 + 0.124ikImno
24 Bhima Light Red 46.22 + 1.859°Pa"s 6.35+0.134" 1.59 + 0.049kimnoperstu 1.73 +0.108/Kmn
25 Agri Found Dark Red 54.53 + 1,0392bcdef 8.86+0.168¢ 2.37+0.161° 2.77+0.125%
26 N-53 57.32+1.897° 9.84 +0.1062 2.41+0.130° 2.89+0.1312
27 Bhima Kiran 48.94 + 2.463Mikimnopq 7.14 +0.134°PQ"st 1.53 + 0.054+mnoperstuv 1.75 +0.091i<mn
28 Bhima Red 49.53 + 2.4638hikimnop 6.94 +0.134"™tW 1.61 + 0.046hIKImnoperst 1.78 +0.123Km
29 Bhima Raj 51.23 + 1,577fehikl 7.45 +0.134Kmne 1.79 + 0.097¢f8hik 2.35 +0.100¢defe
30 W-055 47.74+1.331 7.21 +0.134°PQ" 1.50 £ 0.064MNoPorstuvwx 1.85+0.129%
31 W-078 45.82 +1.331°Pa"s 6.98 +0.0789"W 1.23 +0.032%8 1.36 +0.119P¢'s
32 W-097 47.64 + 1.003Kmnopars 7.21 +0.078°PQ" 1.65 + 0.0468hikimnoper 1.76 £0.1164™
33 W-119 46.83 + 1.506™"°Pars 7.21+0.058°PQ" 1.51 + 0.043!mnoperstuvw 1.63 +0.108ik\mnop
34 W-125 49.71 + 1.0008Miikimno 7.56 +0.134Km 1.70 + 0.059ghikimno 2.37 +0.148¢defeh
35 W-136 46.13 + 0.844°Pa's 6.84 +0.1031 1.38 +0.066MW? 1.44 + 0.146"°Pers
36 W-141 47.48 + 1.000!™"oPars 6.92 +0.134"tw 1.40 + 0.040"stuvwxyz 1.49 + 0.140™"oPer
37 W-143 48.86 + 1,097ikimnopq 7.28+0.111™"°PQq 1.58 + 0.046/<mnoperstu 1.69 + 0.166/mn°
38 W-146 50.49 + 0.439f8hikimn 7.34+0.131!mnop 1.85+0.110°f%" 2.34+(0.112°dfeh
39 W-160 51.41 + 1.894dfghiikl 7.58 +0.078Km 1.73 +0.069¢°fgnikimn 2.25 +0.084°8"
40 W-172 48.76 + 1.577"ikimnopq 7.28 +0.044™"°Pq 1.46 + 0.0720Perstuvwxyz 1.78 +£0.191m
41 W-177 52.79 +2.152b¢defeh 8.29 +0.103¢f 1.88 +0.055%f8 2.24 +0.180°%
42 W-182 47.56 + 0.439Kmnopars 7.33+0.134!mnop 1.45 + 0.099Perstuvwxyz 1.52 +0.111'mnopY
43 W-203 46.82 + 0.996™"Pars 7.31+0.120mnop 1.39 +0.055°tVWxy2 1.53 + 0.148Kmnope
44 W-210 45.38 +1.331P4" 6.87 + 0.089%" 1.11 + 0,038 1.21+0.067"
45 W-217 4523+ 15779 7.15+0.078°PQ"t 1.13+0.032%¢ 1.23+0.078"
46 W-218 45.76 + 0.509°Pa"s 7.22 £0.064m°PQ" 1.21 +0.043%8 1.20 +£0.019"
47 W-226 52.82 +0.962¢defen 8.17 +0.134' 1.74 + 0.081¢fhikim 2.16 +0.088"
48 W-253 47.82 + 1.003%\mnopars 7.23 +0.114"°PQ" 1.42 + 0.0520rstuvwxyz 1.74 + 0.099kImn
49 W-285 54.78 +0.7992b<de 8.23+0.061°% 2.35+0.083? 2.63+0.114%¢
50 W-353 4423+1.213° 6.89 +0.1145t" 1.50 + 0.118MnoP@rstuvwx 1.92+0.1011
51 W-361 55.87 +1.003%%¢ 7.89 +0.081" 1.86 +0.076°f%" 2.35 +(.037°defeh
52 W-385 46.58 + 1.577"°Pars 6.94 +0.081™ 1.51 + 0.046\mnoperstuvw 1.61 +0.091k!mne
53 W-398 53.67 + 1.2132bcdefe 8.33+0.120¢f 1.98 +0.126%% 2.35+0.126°dfeh
54 W-401 52.81 + 1.512bcdefeh 8.43 +0.100°f 1.73 + 0.052¢fghikimn 2.31+0.076%fe
55 W-405 45.63 + 1.003°Pas 7.1340.100Pqst 1.48 + 0.058"0Porstuvwxy 1.62 +0.114/kImnop
56 W-418 55.89 + 1.3182° 7.79+0.137" 1.88 +0.055%f8 2.41+0.113¢defeh
57 W-439 52.66 + 1.003bcdefghii 8.23 +0.140°%8 1.79 + 0.119¢fhik 2.55 +0.091P¢def
58 W-444 48.86 + 1.106"kImnopq 7.12£0.143PqQ"® 1.42 + 0.0380rstuvwiyz 1.78 £0.1714m
59 W-455 46.54 +1.331"°Pars 6.89 +0.1405W 1.38 + 0.068™vw2 1.68 + 0.104k\mne
60 W-458 44,23 +1.003° 6.89 + 0.1405 1.28 +0.052V"xyzA8 1.28 + 0.090%"
61 W-464 56.72 + 1.966%° 8.88+0.118¢ 2.21+0.077%¢ 2.59 +0.108%¢
62 W-498 48.57 + 0.439kmnopqr 7.12 +0.140PQ™t 1.48 + 0.058"0P@rstuvwxy 1.81+0.085M
63 W-500 50.86 + 1.490°fehikim 7.97 +0.0998" 1.67 + 0.0988ikimnope 2.23+0.1368"
64 W-507 52.64 + 1.969Pcdefghii 8.78 +0.140¢° 1.98 +0.090%¢¢ 2.24 +0.148°%
65 W-519 51.48 + 0.528dfgnik! 8.47+0.114° 1.85 +0.052¢°f8h 2.33+0.143¢defeh
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66 W-523 53.24 +2.3062Pcdefe 9.84 +0.086° 2.31+0.079% 2.88 +0.149°
67 W-534 44.21+1.966° 7.11+0.087PQ"t 1.34 4 0.075%/Wvz8 1.41 +0.123°Pe's
68 W-567 46.33 +0.588"°Pars 7.16 +0.140°Pqrst 1.38 + 0.134vwxyz 1.66 + 0.117/mop
69 Bhima Super (RC) 47.86 + 1.781Kmnopars 6.68 +0.081" 1.58 + 0.104/<mnoperstu 1.63 +0.135/Kmnop
70 Agri found light red (SC) 56.78 +1.790%° 9.56 +0.108° 2.34+0.115® 2.56 +0.091P<de
F-value 9.208 78.486 19.264 28.167
p-value <0.05 <0.05 <0.05 <0.05
SE(m) + 1.207 0.091 0.073 0.092
SE(d) + 1.707 0.129 0.104 0.130

* p-value in ANOVA table is < 0.05. *** Treatments with same letters are not significantly different; **** Within a column, meansof 3 replications
followed by different letters are significantly different (p = 0.05; DMRT test); RC: Resistant check, SC: Susceptible check.

Table 4. Categorisation of onion genotypes based on their susceptibility to onion thrips (Thrips tabaci Lindeman) during Rabi, 2021-22

Category of resistance (*) Scale Genotypes (X) No.
. . DOGR-1769, DOGR-1770M DOGR-1771M DOGR-1796, DOGR-1814, Bhima
Highly resistant Xi<4.7 Shakti, W-078, W-136, W-141, W-210, W-217, W-218, W-458 13

DOGR-1742, Bhima Shubhra, Bhima Sweta, Bhima Super (RC), Bhima
. . Safed, Bhima Dark Red, Bhima Light Red, Bhima Kiran, Bhima Red, W-
Resistant Xi>4.7<5.87 055, W-097, W-119, W-143, W-172, W-182, W-203, W-253, W-353, W-385, W- 2>
405, W-444, W-455, W-498, W-534, W-567

DOGR-1761, DOGR-1768, DOGR-1772, DOGR-1773, DOGR-1774, DOGR-

Susceptible Xi>5.87<7.04 1784, DOGR-1785, DOGR-1789, Bhima Raj, W-125, W-146, W-160, W-177, W 22
-226, W-361, W-398, W-401, W-418, W-439, W-500, W-507, W-519

Highly X >7.04<8.21 DOGR-1696, DOGR-1736, DOGR-1786, DOGR-1787, Agri Found Light Red, 10

susceptible e ’ Agri Found Dark Red, N-53, W-285, W-464, W-523

Total 70

* Mean value of individual genotype (Xi); Mean value of all genotypes(X) = 5.87; Standard deviation (sd) = 1.17.
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Fig. 1. Circular bar plot illustrating variation in mean onion thrips infestation among onion genotypes evaluated during rabi 2021-22.
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the 15 Iranian onion genotypes (35). The characters like shorter
plant height in certain genotypes reduce accessibility for thrips
colonisation, whereas taller plants in susceptible genotypes
provide a favourable canopy that promotes thrips multiplication
and damage. This is consistent with the present finding, where
significant variations in plant height were observed among the
susceptible and resistant genotypes (36).

DOGR-1771 and Bhima Shakti recorded the least thrips
incidence. The findings validate earlier reports, which also
observed considerable variation among onion genotypes and
categorised them into four groups as resistant, moderately
resistant, susceptible and highly susceptible types (37, 38).

In contrast to earlier reports, Agri Found Light Red was
classified as highly susceptible in the present study, indicating
variability in resistance expression across environments (24).
Similarly, other authors observed a high incidence of onion thrips
infestations (9.90 thrips per plant) in onion variety Bhima Shakti
(39). This discrepancy may be attributed to environmental factors,
as the incidence of thrips is strongly influenced by weather
conditions like high temperature, which can accelerate thrips
development and lower relative humidity can suppress natural
enemy activity, thereby increasing the pest pressure. Out of 49
cultivars, 11 were identified as resistant to onion thrips and
significant differences were observed in the cumulative number of
larvae among cultivars, indicating that all resistant cultivars
possessed yellow-green foliage, whereas others exhibited
blue-green foliage, which aligns with the present findings (18).

Thirteen genotypes were categorised as highly resistant
and 25 onion genotypes were identified as resistant among the 70
onion genotypes evaluated. This indicates the presence of strong
antibiosis, antixenosis or both as a mechanism of resistance
against onion thrips. This result also corroborates the earlier
findings (40). Variations in susceptibility to thrips infestation
among onion varieties and accessions have also been reported by
several researchers (15, 41-43). The variety, NIKSP categorised as
highly resistant, T-821 and Ceylon were resistant, Punjab Naroya
was grouped under susceptible and Onion Rob and DeepSS-11
grouped highly susceptible among the tested varieties, which
aligns with the present results (44). The current result also aligns
with the results of previous studies, which evaluated 22 onion
genotypes and revealed that BKHO 1018, which had the lowest
thrips per plant, was the most tolerant to the onion thrips
population (45). Further, they observed a significantly positive
correlation with the maximum and minimum temperature as well
as sunshine hours, but a significantly negative correlation with
morning relative humidity. A similar type of result was reported by
several scientists in onion (15, 35, 46).

Conclusion

The present study revealed substantial variability among onion
genotypes in response to onion thrips infestation and bulb yield
under field conditions. Genotypes DOGR-1796, DOGR-1814 and
DOGR-1771 recorded the lowest thrips populations, indicating
strong resistance against onion thrips. Several genotypes,
including W-078, W-218, W-136, W-217, W-141, W-210, W-458,
DOGR-1770, DOGR-1769 and Bhima Shakti also maintained
relatively low thrips populations (< 20 onion thrips per plant).
Genotypes such as DOGR-1796, DOGR-1814 and DOGR-1771 with

balanced vegetative growth and moderate leaf production, which
appeared to be associated with reduced thrips infestation. Higher
bulb yields were recorded in genotypes such as DOGR-1771 and
several Bhima series cultivars, indicating superior productivity and
suitability for cultivation under Odisha conditions. Overall, the
study identifies promising onion genotypes combining low thrips
infestation and high bulb yield, highlighting their potential as
genetic resources for breeding thrips-tolerant and high-yielding
onion varieties.
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