
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: pm484354@gmail.com; 
 
Cite as: Meena, Priyanka Kumari, R. S. Sharma, Yogita Nain, Sanjay Kumar, and Naveen. 2024. “Isolation, Identification, and 
Pathogenicity of Sclerotium Rolfsii (Sacc.) Causing Collar Rot in Chickpea”. Journal of Experimental Agriculture International 46 
(10):578-84. https://doi.org/10.9734/jeai/2024/v46i102980. 
 

 
 

Journal of Experimental Agriculture International 
 
Volume 46, Issue 10, Page 578-584, 2024; Article no.JEAI.125343 
ISSN: 2457-0591 
(Past name: American Journal of Experimental Agriculture, Past ISSN: 2231-0606) 

 
 

 

Isolation, Identification, and 
Pathogenicity of Sclerotium rolfsii 

(Sacc.) Causing Collar Rot in Chickpea 
 

Priyanka Kumari Meena a*, R. S. Sharma a, Yogita Nain a, 
Sanjay Kumar b and Naveen c 

 
a Department of Plant Pathology, Rajasthan Agricultural Research Institute, Durgapura-302018, 

Jaipur, Rajasthan, India. 
b Department of Plant Pathology, College of Agriculture, Sehore, (RVSKVV) Gwalior Madhya 

Pradesh-474002, India. 
c Department of Entomology, College of Agriculture, Rajmata Vijayaraje Scindia Krishi Vishwa 

Vidyalaya, Gwalior, Madhya Pradesh 474002, India. 
 

Authors’ contributions  
 

This work was carried out in collaboration among all authors. All authors read and approved the final 
manuscript. 

 
Article Information 

 
DOI: https://doi.org/10.9734/jeai/2024/v46i102980  

 
Open Peer Review History: 

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,  
peer review comments, different versions of the manuscript, comments of the editors, etc are available here: 

https://www.sdiarticle5.com/review-history/125343  
 
 

Received: 16/08/2024 
Accepted: 18/10/2024 
Published: 19/10/2024 

 
 

ABSTRACT 
 

Sclerotium rolfsii (Sacc.) is a detrimental soil-borne fungus responsible for collar rot in chickpea. We 
conducted an experiment including the isolation, purification, identification, and pathogenicity 
assessment of fungi from infected plant materials. The plants appear typical symptoms such as 
complete leaf abscission, browning, desiccation, and often remain attached to the dead stem. The 
mycelium of the pathogen proliferates over the affected tissue and adjacent soil, creating a white 
mat of mycelial threads interspersed with characteristic sclerotia, ranging from brown to dark brown 
and resembling mustard seeds in size. Collar rot samples were collected and sent to the laboratory 
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for isolation. The fungus was isolated and grown on Potato Dextrose Agar (PDA) media. The 
pathogenicity tests were validated by adhering to Koch's postulates and used three inoculation 
techniques. The seed and soil inoculation approach demonstrated significant efficacy, resulting in 
the greatest disease incidence (71.05%) and reduced seed germination (74.90%). This research 
highlights the impact of S. rolfsii on chickpea crops, offering insights into its pathogenicity and 
management strategies. Understanding its infection mechanisms can help develop effective control 
measures to enhance chickpea yield and sustainability. 
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1. INTRODUCTION 
 
Chickpea is the predominant pulse crop, widely 
farmed in India, constituting around 75 per cent 
of total pulse production [1]. This crop is a vital 
component of the farmers cropping systems 
nationwide, since it integrates well into crop 
rotation and mixed cropping practices. It has 
multifunctional applications and the capacity to 
thrive in low-fertility environments and diverse 
soil and climatic conditions. There are two 
primary varieties: desi, characterized by tiny, 
brown seeds, which occupies 90 per cent of the 
whole area, and kabuli, with larger, creamy 
seeds, which is cultivated in around 10 per cent 
of the total area under the crop. It is a  
substantial source of protein (20 to 25%) and 
enhances soil fertility via biological nitrogen 
fixation [2]. 
 
Worldwide, 172 different diseases (including 67 
fungi, 22 viruses, 3 bacteria, 80 nematodes and 
mycoplasma) target chickpea crop [3]. Among all 
of them, only a few can significantly harm 
chickpea crop. The most serious diseases 
include dry root rot (Rhizoctonia bataticola), wilt 
(Fusarium oxysporum f. sp. ciceri), collar rot 
(Sclerotium rolfsii), Ascochyta blight (Ascochyta 
rabiei), and wet root rot (Rhizoctonia solani). The 
damaged portion of the chickpea plant had 
features with extensive mycelial development 
that was white in color, as shown by the fungus 
Sclerotium rolfsii. On the mycelial mat, there 
were several sclerotial initials. Sclerotia, which 
were white at first, eventually became a 
chocolate brown color. Sclerotia were external on 
the infected part, spherical or ellipsoidal and 
measured 0.5 mm to 2.5 mm in diameter. 
Sclerotia that have not germinated become 
pliable and readily broken. Cortical cell 
maceration was prevalent [4]. Generally, the 
disease is severe in loamy soil regions and more 
common in paddy-chickpea or soybean-chickpea 
based cropping system, when soil moisture is 
high and temperature is humid at the seedling 
stage. Some seedlings become sick and 

eventually die. In most cases, the seedling will 
lay flat on its back and exhibit signs of decay 
around the collar area and below [5]. All of the 
leaves drop off, become brown and dry, and 
often cling to the dead stem when the illness has 
progressed far enough. Over infected tissue and 
soil, the pathogen's mycelial threads multiply to 
create a white mat adorned with the 
characteristic brown to dark brown sclerotia, 
which are the size of mustard seeds [6]. 
 

Collar rot, caused by S. rolfsii, can lead to 
significant production losses of up to 45 per cent 
in chickpea [7]. Among soil-borne diseases, 
Sclerotium rolfsii caused collar rot is now among 
the most destructive. Chickpea seedling mortality 
rates range from 55 to 95 per cent due to 
Sclerotium rolfsii. The severity of the illness 
determines the annual yield loss, which may 
range from 10 to 30 per cent [8]. 
 

2. MATERIALS AND METHODS 
 

2.1 Collection, Isolation and Purification 
of Fungus 

 
Plants exhibiting collar rot symptoms were 
collected from chickpea fields of Rajasthan 
during October and November 2021. The 
samples were then taken to the Plant Pathology 
laboratory for isolation and further investigation. 
In order to isolate the causative fungus, samples 
of diseased plants were used. During the field 
survey, samples of chickpeas infected with collar 
rot were isolated. The affected parts were 
thoroughly washed with tap water to remove soil. 
Small pieces of about 0.5 cm length were cut 
from stem and roots and surface sterilized with 1 
per cent sodium hypochlorite solution for 1 
minute followed by three washings with sterilized 
distilled water. After sterilizing the surface, the 
pieces were placed aseptically on PDA slants in 
a Laminar Air Flow Cabinet. They were then 
placed in a B.O.D. incubator and kept at a 
temperature of 25±1°C for 7 days. The 
Sclerotium rolfsii pure culture was prepared 



 
 
 
 

Meena et al.; J. Exp. Agric. Int., vol. 46, no. 10, pp. 578-584, 2024; Article no.JEAI.125343 
 
 

 
580 

 

using the single hyphal tip isolation method [9]. 
By turning the Petri plates clockwise and 
anticlockwise, a suspension containing 5-6 
pieces of hypha per 40X microscopic field was 
equally distributed over 2% plain agar in one 
milliliter of suspension. Petri plates were placed 
in a B.O.D. incubator and incubated at 25±1°C 
for 24 hours after the surplus suspension was 
decanted. Under a low power microscope 
objective (40X), a single piece of hypha was 
marked out and then sliced with the aid of a 
dummy objective. Using an inoculating needle, 
individual pieces of hypha were carefully placed 
on PDA slants in an aseptic manner. The slants 
that were inoculated were maintained in a B.O.D. 
incubator at a temperature of 25±1°C. The 
physical and colony characteristics of samples 
led to the preliminary identification of the purified 
cultures as S. rolfsii. In order to keep the                   
pure cultures alive for future experiments, they 
were transferred to PDA slants at regular 
intervals. 
 

2.2 Identification of the Fungus  
 
Colonies of cottony white color are produced by 
the pathogen Sclerotium rolfsii on PDA. After 7–
14 days of incubation, the colonies showed signs 
of mycelial development ranging from a dull 
white to a pure white color and the beginning of 
sclerotia production. The sclerotia looked like 
mustard seeds and were brown in color. The 
pathogen was determined to be S. rolfsii based 
on these characteristics. 
 

2.3 Multiplication of Inoculum  
 
Inoculum (mycelia of Sclerotium rolfsii) was 
multiplied in wheat grains for inoculations and 
other experiments in the current investigation. 
Overnight, the wheat grains were immersed in 
regular water. All the surplus water was drained 
out. Each 250 ml conical flask was filled with 30 
ml of water and 150 kg of soaked wheat grains. 
The flasks were then sealed with cotton and 
sterilized in an autoclave set at 1.1 kg/cm² 
pressure for 30 minutes. Aseptically, the 
pathogen/isolates' mycelial discs (5 mm) that 
were seven days old were injected into the flask 
substrate. The substrate was then incubated at 
25 ± 1°C for 20 days. 
 

2.4 Pathogenicity Test 
 
In order to demonstrate its pathogenicity, the 
method of seed, soil and soil cum soil inoculation 
was used to multiply isolated and purified 

Sclerotium rolfsii on sterilized wheat grains. The 
field soil was subjected to autoclaving for 30 
minutes on three separate days at a pressure of 
1.1 kg/cm². To the clay pots (30 cm diameter) 
with 25 g of inoculums each pot, the grains of 
wheat were multiplied. Before adding the soil 
inoculum combination, the pots were treated with 
a 2% formalin solution to make them surface 
sterilized. Each pot included three replicates, and 
fifteen seemingly healthy chickpea seeds of a 
susceptible variety L550 were surface sterilized 
with a 1% sodium hypochlorite solution. The 
control group received the pots that did not 
contain inoculums. Disease symptoms were 
noted for a period of up to 25 days. According to 
Radha Krishanan and Sen [10], the pathogen 
was re-isolated and compared with the original 
culture after plants exhibiting signs of collar rot 
were harvested. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Collection, Isolation, Purification 
 
Chickpea plants showing symptoms of collar rot 
were collected in the month of October and 
November 2021 from chickpea fields of 
Rajasthan. Infected chickpea plants were 
retrieved from each of these fields. After 
meticulously placing infected plant samples in 
paper bags and accurately labeling them, they 
were sent to the laboratory. Sampling for 
isolation, purification, identification, and 
pathogenicity assessment of S. rolfsii, the 
causative agent of collar rot, was the primary 
objective. Collar rot affected chickpea plants 
were identified in the field based on key 
symptoms like presence of whitish mycelium on 
soil surface near stem with young blackish 
sclerotial bodies at collar region and drying of 
leaves and wilting whole plant. Subsequently, the 
fungus was extracted from chickpea root tissues; 
it spreads white mycelium development on the 
collar area, produces fungal sclerotia, and 
displays the telltale signs of collar rot (Fig. 1). 
Following a one-minute surface sterilization with 
1% sodium hypochlorite, the samples were 
chopped into tiny pieces and washed three times 
with distilled water that had been sterilized. The 
fragments were set on sterile Potato Dextrose 
Agar (PDA) in petri plates and left to incubate at 
25±1°C for duration of seven days. Afterwards, 
the hyphal tip cut procedure was used to purify 
the fungus (Fig. 2).  
 
Our results are parallel to the findings of Punja 
and Rahe [11] who isolated fungus by standard 
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tissue isolation method and identified as S. rolfsii 
based on mycelial and sclerotial characteristics. 
They observed characters like small tan to dark 
brown spherical mustard like sclerotia and Kokub 
et al. [12] also reported similar characters. 
Awasthi et al. [13]; Kamthe et al. [14] further 
verified Koch's postulate and cultured fungus on 
Potato Dextrose Agar (PDA) media. In addition to 
keeping track of morphological and cultural 
details, we measured things like dry mycelial 
weight, mycelial diameter, the quantity of 
sclerotia generated, the pattern they took on, and 
when they first appeared. All over the Petri 
dishes, tiny sclerotia with a reddish brown color 
were discovered. 

3.2 Identification 
 
The isolated fungus was primarily identified by its 
observable physical and cultural traits. Colonies 
of cottony white color are produced by the 
pathogen Sclerotium rolfsii on PDA. Colonies 
began to take shape after 7–14 days of 
incubation and displayed characteristics such as 
heavily branched, fluffy, fan-shaped mycelial 
development that covered the whole Petri dish. 
The color of the colonies ranged from dull white 
to pure white. A sclerotia looks like a mustard 
seed and is black or dark brown in color. The 
pathogen was determined to be S. rolfsii based 
on these characteristics. 

 

 
 

Fig. 1. Typical symptoms of collar rot of chickpea 
 

 
 

Fig. 2. Characteristics of Sclerotium rolfsii

  

White mycelium strands of            S. 
rolfsii on root system 

Collar rot symptoms on aerial parts of 
plant in field 
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3.3 Pathogenicity Test  
 
Under greenhouse circumstances, the 
pathogenicity test of S. rolfsii was carried out 
using the soil inoculation technique. Each S. 
rolfsii isolate was tested for its pathogenicity on 
the sensitive chickpea variety, L 550. Soil and 
wheat grains were used to multiply the pathogen 
in containers. No inoculum was added to the 
control group. The collar area was the first site of 
infection. The diseased plants' leaves became a 
pale green, then yellowed and drooped. Roots 
completely encircled the collar area as white 
mycelium expanded at the advanced infection 
stage. The stem's base had rotted and become 
brown. Over time, the plant withered away. 
Infected tissues gave rise to the sclerotial bodies. 
The result of pathogenicity of pathogen revealed 
highest disease incidence (71.05%) under              
seed cum soil inoculation technique followed             
by soil inoculation technique (65.35%) and           
seed inoculation technique (58.69%) (Table 1 

and Fig. 3). Likewise, minimum seed germination 
(15 days after sowing) (74.90%) was observed 
with seed cum soil inoculation followed by soil 
inoculation (77.87%), seed inoculation (79.94%) 
and maximum seed germination was in un-
inoculated control (89.84%). 
 
The present findings are in agreement with the 
result of Muthukumar and Venkatesh [15] and 
Prasad et al. [16] who used soil inoculation as a 
means of demonstrating pathogenicity. Also, in a 
study conducted by Singh et al. [17], it was 
shown that germination rates varied depending 
on the inoculation method. In infected soil, 
germination was only 70 per cent, in seed treated 
with pathogen it was 35 per cent, in seedling 
stage it was 86 per cent, and in un-inoculated 
soil it was 90 per cent. There was no mortality in 
the control group, but pre-emergence mortality 
rates of 30 per cent in soil infected with S. rolfsii 
and 65 per cent in seeds inoculated with the 
pathogen were significantly higher. 

 
Table 1. Pathogenicity test of S. rolfsii with chickpea by different inoculation techniques 

  

Inoculation technique Seed germination (%) Per cent disease incidence (%) 

Soil inoculation  77.87* 
(61.92)** 

65.35 
(53.93) 

Seed inoculation 79.94 
(63.37) 

58.69 
(49.99) 

Seed + Soil inoculation 74.90 
(59.92) 

71.05 
(57.45) 

Un-inoculated (control) 89.84 
(67.07) 

0.00 
(0.00) 

SEm± 0.55 0.77 
CD (P=0.05) 1.82 2.54 

* Average of six replications; **Figures in parentheses are angular transformed value 

 

 
 

Fig. 3. Pathogenicity test of S. rolfsii with chickpea 
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4. CONCLUSIUON 
 
Sclerotium rolfsii (Sacc.) is one of the most 
destructive pathogen of chickpea, depositing the 
growers in significant economic losses. The 
pathogen was isolated from the collected collar 
rot samples by using hyphal tip techniques, and 
the pathogenicity of the pathogen was proved by 
following Koch’s postulates and using three 
methods of inoculation i.e. seed, soil and seed 
cum soil inoculation. The highest collar rot 
incidence (71.05%) and lower seed germination 
(74.90%) was recorded in the seed cum soil 
inoculation.  
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