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ABSTRACT

Chickpea is an important pulse crop grown globally which is a vital source of dietary protein, carbohydrates,
vitamins, and minerals. The production and productivity of chickpea is hampered by many biotic factors,
including Sclerotinia rot caused by Sclerotinia sclerotiorum. The current investigation was aimed to test a set
of twenty chickpea varieties and genotypes against Sclerotinia rot under inoculated field conditions. None
of the genotypes were found free from disease infection. However, H-208 (1.20%) and RSG-888 (2.00%)
were identified as resistant, PBC-513 (6.06%), GNG-1969 (6.33%), PBC-518 (7.33%), JG-16 (7.60%), Radhey
(8.07%), JG-315 (8.46%), PBC-512 (9.06%), PBC-532 (9.60%) and PBC-503 (9.80%), were found moderately
resistant, PBC-502 (12.00%), GNG-1958 (16.93%), PBC-514 (17.06%), PBC-506 (18.73%), and GNG-1488
(19.06%) were moderately susceptible, GNG-2171 (33.27%), Dohad Yellow (36.73%), GNG-2144 (43.53%),
and GNG-1499 (47.26%), were susceptible to the Sclerotinia rot disease.
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Introduction

Chickpea (Cicer arietinum L.) is one of the most im-
portant pulse crops cultivated worldwide, serving
as a vital source of dietary protein, carbohydrates,
vitamins, and minerals (Wallace et al., 2016). India is
the largest producer and  consumer of chickpea,
contributing over 75% to global production (Kumar,

2024). In India, it is grown in twenty-five different
states with Rajasthan serving as third major
chickpea growing state after Madhya Pradesh and
Maharashtra. Despite its importance, chickpea pro-
ductivity is severely hampered by several biotic
stresses, among which Sclerotinia rot (stem rot),
caused by species of the genus Sclerotinia, primarily
Sclerotinia sclerotiorum (Lib.) de Bary, is emerging as
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a major constraint in many chickpea-growing re-
gions (Kumar, 2024).

 In Rajasthan, the first appearance of the
Sclerotinia rot can be traced back to 1993-94 at ARS
Ummedganj, Kota and is being recorded till date in
varying forms (Sheshma et al., 2025). Yield losses
vary with environmental conditions, disease sever-
ity, and cultivar susceptibility. It was reported as an
epidemic causing huge losses in eight growing re-
gions that resulted in total crop destruction (Chen et
al., 2006). The pathogen is highly destructive due to
its wide host range, persistent sclerotia that survive
in soil for many years (Kumar, 2024). Infected plants
exhibit characteristic water-soaked lesions on stems,
profuse white mycelial growth, and formation of
black sclerotia, which ultimately lead to wilting and
premature death. The absence of resistant cultivars,
coupled with difficulties in chemical and cultural
management, makes the development and identifi-
cation of resistant host genotypes an essential com-
ponent of integrated disease management strategies.

Host plant resistance is considered the most effec-
tive, economical, and eco-friendly approach for
managing Sclerotinia rot. However, resistance to S.
sclerotiorum. in chickpea is quantitatively inherited
and often partial, requiring extensive screening of
available germplasm and released cultivars. Evalu-
ation of genotypes under natural field conditions
and/or artificial inoculation provides useful insights
into their reaction to the pathogen, which can be
exploited in breeding programs aimed at develop-
ing resistant varieties.

The present study was therefore undertaken to
screen a set of twenty chickpea varieties and geno-
types against Sclerotinia rot under inoculated field
conditions. The objective was to identify resistant or
moderately resistant sources that could be effec-
tively utilized in resistance breeding programs and
serve as a sustainable management option for the
disease.

Materials and Methods

The present study was undertaken at the Agricul-
tural research farm of Rajasthan College of Agricul-
ture, MPUAT, Udaipur, to assess the response of
chickpea varieties and genotypes to Sclerotinia rot.
A total of twenty chickpea varieties and genotypes,
were tested across the Rabi seasons of 2023–24 and
2024–25. The trial followed a Randomized Block
Design (RBD) with three replications. To facilitate

consistent disease development, the experimental
plots were artificially inoculated using the sick plot
technique, ensuring conducive conditions for evalu-
ating disease resistance. For artificial inoculation, the
test pathogen was mass multiplied on chickpea
seeds to prepare inoculum and applied in each line
(30 g per plot), mixed properly on top surface soil
using a hand rack.

The test genotypes were sown in soil infested
with the pathogen. To promote uniform disease de-
velopment, a highly susceptible check variety
(GNG-2144) was planted after every two rows of the
test entries. Upon the appearance of Sclerotinia rot
symptoms, ten plants were randomly selected and
tagged from each genotype for disease assessment.
The severity of infection was evaluated using a 0–5
disease rating scale as described by Sharma (1992).
In this scale, plants rated 0 show no visible infection
and are classified as highly resistant (HR), while a
rating of 1 indicates resistant (R) plants with very
small lesions or up to 5% infection. A rating of 2 de-
notes moderately resistant (MR) plants showing
small, individual water-soaked lesions or up to 20%
infected area. Plants rated 3 are considered moder-
ately susceptible (MS), exhibiting well-defined
brown to dark lesions or up to 40% infection. A rat-
ing of 4 corresponds to susceptible (S) plants with
enlarged dark-brown lesions, often accompanied by
white cottony mycelial growth, or up to 60% infec-
tion. The highest rating of 5 characterises highly sus-
ceptible (HS) plants with severe stem and pod rot,
frequently resulting in plant death or infection ex-
ceeding 60% of the plant area. The per cent disease
incidence was calculated using the below formula
(Jadesha et al., 2019).

Results and Discussion

Data presented in Table 1 showed that, none of all
the screened genotypes and varieties were found
highly resistant. The pooled mean across both years
confirmed the stability of resistance in certain geno-
types and highlighted consistent patterns of suscep-
tibility. H-208 (1.20%) and RSG-888 (2.00%) showed
strong and stable resistance, remaining in the resis-
tant (R) group. Among moderately resistant (MR)
lines, PBC-513 (6.06%), GNG-1969 (6.33%), PBC-518
(7.33%), JG-16 (7.60%), Radhey (8.07%), JG-315
(8.46%), PBC-512 (9.06%), PBC-532 (9.60%) and
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sPBC-503 (9.80%), consistently performed better
with disease incidences ranging from 3-10 per cent.
The moderately susceptible (MS) entries included
PBC-502 (12.00%), GNG-1958 (16.93%), PBC-514
(17.06%), PBC-506 (18.73%), and GNG-1488
(19.06%) reflecting intermediate reactions as their
disease incidence ranged from 11-25 per cent. Mean-
while, GNG-2171 (33.27%), Dohad Yellow (36.73%),
GNG-2144 (43.53%) and GNG-1499 (47.26%)

showed comparatively high susceptibility and were
classified as susceptible (S) with a disease incidence
range between 26-50 per cent. No such entries re-
corded disease incidence more than 50 per cent
hence, none were classified as highly susceptible
(HS). Overall, the pooled data confirmed the supe-
riority of H-208 and RSG-888 as resistant sources.
The classification of chickpea cultivars and geno-
types into disease reaction categories against

Table 2. Categorization of Chickpea Genotypes Based on Host Reaction to Sclerotinia Rot

Host Category of No. of Genotypes/
reaction  infection entries Varieties

Highly Resistant (HR) 0 0 -
Resistant (R) 1 2 H-208; RSG-888
Moderately Resistant (MR) 2 9 JG-315; PBC-512; PBC-503; PBC-513; PBC-518; PBC-

532; JG-16; GNG-1969; RADHEY
Moderately Susceptible (MS) 3 5 PBC-514; PBC-502; PBC-506; GNG-1488; GNG-1958
Susceptible (S) 4 4 GNG-1499; DAHOD YELLOW; GNG-2171; GNG-

2144
Highly Susceptible (HS) 5 0 -

Table 1. Screening of chickpea genotypes and varieties against Sclerotinia rot disease caused by Sclerotinia sclerotiorum

S. Genotypes/ Rabi 2023-24 Rabi 2024-25 Pooled
No. Varieties Disease Disease Disease Disease Disease Disease

incidence* reaction incidence* reaction incidence* reaction
(%) (%) (%)

1 JG-315 9.60(17.92) MR 7.33(15.66) MR 8.46(16.88) MR
2 PBC-512 10.13(18.48) MR 8.00(16.34) MR 9.06(17.50) MR
3 PBC-514 18.13(25.14) MS 16.00(23.46) MS 17.06(24.32) MS
4 PBC-503 10.26(18.62) MR 9.33(17.62) MR 9.80(18.13) MR
5 PBC-502 13.33(21.31) MS 10.67(18.98) MS 12.00(20.17) MS
6 PBC-513 6.80(14.86) MR 5.33(12.90) MR 6.06(13.92) MR
7 PBC-506 20.00(26.47) MS 17.47(24.67) MS 18.73(25.58) MS
8 PBC-518 7.86(16.14) MR 6.80(14.76) MR 7.33(15.48) MR
9 PBC-532 10.13(18.05) MR 9.06(17.10) MR 9.60(17.587 MR
10 JG-16 8.80(17.10) MR 6.40(14.43) MR 7.60(15.85) MR
11 GNG-1488 20.00(26.51) MS 18.13(25.16) MS 19.06(25.84) MS
12 H-208 1.47(6.84) R 0.93(5.33) R 1.20(6.22) R
13 GNG-1958 18.93(25.71) MS 14.93(22.62) MS 16.93(24.23) MS
14 GNG-1499 47.60(43.60) S 46.93(43.22) S 47.26(43.41) S
15 DOHAD YELLOW 39.60(38.98) S 33.86(35.57) S 36.73(37.29) S
16 GNG-1969 6.67(14.84) MR 6.00(14.05) MR 6.33(14.46) MR
17 RADHEY 8.40(16.53) MR 7.73(15.92) MR 8.07(16.23) MR
18 GNG-2171 34.27(35.80) S 32.27(34.55) S 33.27(35.18) S
19 RSG-888 2.26(8.26) R 1.73(7.12) R 2.00(7.73) R
20 GNG-2144(CHECK) 44.93(42.07) HS 42.13(40.45) HS 43.53(41.27) HS

C.D. at 5% 3.31 3.82 3.13
SE m± 1.15 1.33 1.08
C.V. (%) 8.78 10.96 8.61

*Mean of three replications, Values in parentheses are “arcsine per cent angular transformed, Highly Resistant (HR)
Resistant (R) Moderately Resistant (MR) Moderately Susceptible (MS) Susceptible (S) Highly Susceptible (HS)
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Sclerotinia rot for pooled analysis is summarized in
Table 2.

Previously, some researchers have conducted
screening trials in chickpea for Sclerotinia rot such
as Akem et al., (1999). Our results were in alliance
with Sheshma et al., (2022), who screened 40
chickpea genotypes under natural conditions for
their reaction to Sclerotinia rot. Three genotypes
(GNG-1581, RSG-888, and H-208) were found resis-
tant, while (GNG-1969, GNG-1488, GNG-1499, RSG-
973, and Radhey) were moderately resistant. Eleven
genotypes were moderately susceptible, sixteen
were susceptible, and five were highly susceptible to
S. sclerotiorum. Similarly, Yadav et al., (2023)
screened 89 chickpea germplasm lines for resistance
against S. sclerotiorum under natural conditions and
found that none of the germplasm were immune or
completely resistant. However, 22 entries (C-20197,
C-20193, C-20219, C-20196, C-20168, C-20217, C-
20207, C-20163, C-20214, C-20215, C-20183, C-20191,
C-20117, C-20121, NDG 19-1, PUSA-372, IPC 2006-
77, GNG-2207, GNG-2144, RVG-202, RVG-203, and
JG-14) showed moderately resistant reactions. Fifty-
one germplasm lines were moderately susceptible,
13 were susceptible, and three were highly suscep-
tible to Sclerotinia rot.

Conclusion

The evaluation of chickpea genotypes under disease
pressure led to their classification into six different
categories. Continuous monitoring across two Rabi
seasons confirmed that all tested lines exhibited
some degree of susceptibility to Sclerotinia rot, with
no genotype showing immunity. However, 2 variet-
ies and germplasms were identified as resistant, 9
were moderately resistant, 5 were moderately sus-
ceptible, 4 were susceptible to the Sclerotinia rot dis-
ease.
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