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Abstract

The experiment was conducted during rabi (November, 2018 to March, 2019) at the Plant Pathology Laboratory, Faculty of Agriculture,
Bidhan Chandra Krishi Viswavidyalaya, Mohanpur, Nadia, West Bengal, India to study the efficacy of fungicides against collar rot pathogen
Sclerotium rolfsii isolate SRC1 under laboratory condition. The collar rot disease of lentil was found to be severe, with disease incidence
and associated losses reaching up to about 60% in some parts of North India, where the crop was grown after rice, resulting into wilting of
the seedling in the early stages of plant growth.. In this study we have used five fungicides to check their efficacy for inhibiting the growth
of mycelia and to reduce the sclerotia formation by the isolate SRC 2 at different concentrations viz., 10, 25, 50, and 100 ppm. Fungicide
efficacy was quantified by radial mycelial growth (mm) and percent inhibition at 2—4 DAI. Azoxystrobin 18.2% + Difenoconazole 11.4% SC
showed the highest suppression of Sclerotium rolfsii, achieving 86.7-99.2% growth inhibition and reducing radial growth to <0.38 mm at
100 ppm. Mancozeb 75% WP recorded 79-83% inhibition, whereas other fungicides showed comparatively lower effects, confirming a clear
dose-dependent inhibition of the pathogen.
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1. Introduction 2020; Nath and Patel, 2023; Sreechithra et al., 2024; Akber
. L o -, and Fang, 2024; Mondal et al., 2024). The pathogen causes a
Lentil (Lens culinaris Medik.), is one of the India’s oldest and variety of plant diseases, including wilt, collar rot, stem rot,

most .sigr?iﬁcalnt annual_ legume crops, which ar? provide foot rot, damping off, and seedling blight (Gopalakrishnan et
protein, vitamins, and minerals to round out the daily human al. 2005: Xie et al.. 2014:Islam et al.. 2017: Sahu et al.. 2019:

diet (Mandi et al., 2015; Dash et al., 2017; Patra et al., 2023;  jiskani et al., 2021). . When the pathogen was artificially
Meena et al., 2024). The lentil is growing in different districts inoculated, it was discovered that the white fungal mycelium
of West Bengal as a paira and sole crop after harvesting of  ¢pread out into the soil surface as a thread-like structure and
paddy in Rabi season. The Nadia district ranks first by claiming  formed round to oval, small to medium-sized sclerotia (Suja
42.15% of total lentil production of the state followed by et al,, 2016; Rathi et al., 2018; Mondal et al., 2022). Presently,
Murshidabad (26.86%) and subsequently followed by Birbhum  the cause for low yield and poor-quality pods is the result
(6.58%) and Malda (6.17%) (Anonymous, 2016-2017). The  of soil-borne pathogen attack in the growing regions where
Sclerotium rolfsii pathogen is obtained in soil for many years it is widely grown (Schut et al., 2014; Chellemi et al., 2016;
as dormant stages and to produce infection startintothe host  panth et al., 2020; Kilani et al., 2021; Taylor et al., 2018;
surface, when it becomes found the susceptible host in the  Khan et al., 2020). Soil-borne pathogen (S. rolfsii) is the most
fields (Leoni et al., 2014; Kushwaha et al., 2018; Ons et al., powerful pathogen because it has active in dormant stage
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under the soil surface up to 10-12 years, hence to difficult
their controlling from soil (Amule et al., 2014; Kushwaha et
al., 2018; Jiskani et al., 2021). The efficacy of fungicide can be
used to suppress the sclerotia from the entire host plant root
surface or soil surface (Amule et al., 2014; Suryawanshi et
al., 2015; Rakesh et al., 2016; Bagul et al., 2024). Susceptible
variety, weather, temperature, and humidity can increase
the growth of the mycelium even after they form small light
brown to dark-colored matured mustard seed-like sclerotia
(Rakesh et al., 2016). The most effective fungicide used from
ancient times is Penta Chloro Nitro Benzene (PCNB) fungicide
which gives better results to remove the soil-borne pathogen
(Fanetal., 2022; Corkley et al., 2022). But nowadays, the new
formulation of fungicide can actively reduce the inoculumsin
the soil, which is a serious problem of lentil cultivation (Savary,
2014; Wavare et al., 2017; Corkley et al., 2022). Sclerotium is
the most devastating pathogen to all the cultivated crops in
India, which can reduce the economic value of lentil day to
day (Pouralibaba et al., 2015; Chaudhary et al., 2017; Jiskani
etal., 2021; Singh et al., 2023). The present study investigated
that, the effect of systemic fungicide viz., Mancozeb 75%
WP (Indofil M-45) was applied through poison food method
from lower concentration to higher concentration at 50 ppm,
100 ppm, 250 ppm, 500 ppm and 1000 ppm, to estimate the
growth of fungal mycelium from different isolates of the
pathogen under in vitro condition.

2. Materials and Methods

2.1. Area of study

The experiment was conduct during rabi season in the month
of November, 2018 to March, 2019 at the Plant Pathology
Laboratory, Faculty of Agriculture, Bidhan Chandra Krishi
Viswavidyalaya, Mohanpur, Nadia, West Bengal, India. Our
experiment was exhibitedto control the collar rot pathogen
Sclerotium rolfsii isolate SRC2 through chemically using the
poisoned food method,with isolate SRC2 selected due to its
highest virulence. A pathogenicity test was conducted under
controlled conditions, where SRC2 produced maximum
disease incidence, severe collar lesions, and highest seedling
mortality among all isolates (Mondal et al., 2022).

2.2. Isolation of fungal pathogen from eight different isolates

A total of eight isolates of Sclerotium rolfsii were collected
from collar rot—infected lentil plants sampled from different
lentil-growing areas of West Bengal (Table 1). All isolates
were purified and maintained on potato dextrose agar (PDA)
for further studies. To identify the most virulent isolate, a
pathogenicity test was conducted under controlled conditions.
Among the isolates tested, SRC-2 exhibited the highest
virulence, producing maximum disease incidence, severe
collar lesions, and the highest seedling mortality compared to
the other isolates. Based on these pathogenicity parameters,
SRC-2 was identified as the most pathogenic isolate and
was therefore selected for subsequent in-vitro fungicide
evaluation studies, in agreement with earlier findings
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Table 1: Detailed description of diseased plant sample
collection and GPS Location on different isolates

Isolation Place of collection (GPS Location)

code

SRC1 From farmers field, Chakdaha, 23.08° (N)
Nadia 88.52° (E)

SRC2 From Ramchandrapur, 24.18°(N)
Murshidabad Krishi Vigyan 88.27° (E)
Kendra, Murshidabad

SRC3 From farmers field at Saguniin 25.02° (N)
patna, Masaurhi block, Bihar  87.14° (E)

SRC4 From farmers field Balagarh, 23.12°(N)
Hoogly 88.46° (E)

SRC5 In-check farm, C block, Kalyani, 22.98° (N)
Nadia 88.48° (E)

SRC6 From farmers field, Katwa, 23.24°(N)
PurbaBurdwan 87.85° (E)

SRC7 From instructional farm, Palli 23.67° (N)
Siksha Bhavana, (Institute 87.72°(E)
of Agriculture) VisvaBharati,
Sriniketan, Birbhum

SRC8 From Jalpaiguri KVK farm, 26.52°(N)
Ramshai, Maynaguri, Jalpaiguri 88.73° (E)
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(Mondal et al., 2022). The disease specimens were examined
from the infected collar zone of lentil in the Department
of Plant Pathology, Bidhan Chandra Krishi Viswavidyalaya,
Mohanpur (Mondal et al., 2022). The uprooted plant parts
were thoroughly washed with running tap water, and then
the infected portion was cut into small pieces approximately
3-5 mm in size. The surface was sterilized by immersing it in
a 1.0% sodium hypochlorite solution for 60 seconds, followed
by two or three washes with sterile distilled water to get rid of
any remaining chemicals. The sterilized pieces were aseptically
transferred to PDA petri plates and incubated at 25+1°C for 4
to 5 days for their full growth of mycelium. The pure culture
tube was then stored at 4°C for further use.

2.3. Invitro efficacy of Fungicide against Sclerotium rolfsii

Using the poisoned food technique, it was clearly observed
that fungicides inhibited the mycelial growth of soil-borne
pathogens in a concentration-dependent manner, with higher
concentrations resulting in greater growth suppression.Five
fungicides, both contact and systemic, namely Carbendazim
50% WP, Carbendazim 12% WP+Mancozeb 63% WP,
Azoxystrobin 18.2%+Difenoconazole 11.4% SC, Chlorothalonil
75% WP, and Mancozeb 75% WP, were tested for their bio-
efficacy against Sclerotium rolfsii under in vitro conditions
using the poisoned food technique (Nene and Thapliyal,
1973; Khan et al., 2020). For the experiment, a number of
105 sterilized Petri plates were used. Sterilization was carried
out in a hot air oven at 180°C for 2 h. Potato Dextrose Agar
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(PDA) medium was prepared, and fungicide stock solutions
were prepared separately. For example, 1.0 g of Mancozeb
75% WP (contact fungicide) was dissolved in 99 ml of distilled
water to obtain the stock solution. Four concentrations-10,
25, 50, and 100 ppm-were prepared and evaluated for bio-
efficacy against S. rolfsii (Singh et al., 2023). Each treatment
was replicated five times. Fungicide-amended PDA medium
(20 ml) was poured into Petri plates, while fungicide-free PDA
served as the control. A 5 mm diameter mycelial disc of S.
rolfsii was aseptically inoculated at the center of each plate
and incubated at 25+1°C. Mycelial growth was recorded at
regular intervals. The radial growth data were converted into
percent growth inhibition, calculated using Vincent’s formula
(Vincent, 1947).

Percent growth inhibition (1%)=C-T/Cx100

Where,

C=Colony diameter in control plate (mm)/no. of sclerotia
formed.

T=Colony diameter in the treated plate (mm)/no. of sclerotia
formed.

2.4. Statistical analysis

The standard errors of means (SEm) of the replicate values
obtained from the laboratory bioassays were computed using
Microsoft Excel. Statistical analysis was carried out for all
datasets to evaluate variability and significance of the results.

3. Results and Discussion

The phyto-efficacy study of different formulations of fungicides

was conducted against the pathogen Sclerotium rolfsii. Among
the five fungicides tested, Azoxystrobin 18.2%+Difenoconazole
11.4% SC showed the maximum inhibitory effect on mycelial
growth. All tested concentrations of fungicides significantly
inhibited the mycelial growth of the pathogen compared to
the untreated control. At 4 days after inoculation (DAI), the
inhibitory effect of Azoxystrobin 18.2%+Difenoconazole 11.4%
SC ranged from 86% to 99%,followed by Mancozeb 75% WP
(79-83%). The least inhibition was recorded in Carbendazim
50% WP, followed by Carbendazim 12% WP+Mancozeb 63%
WPand Chlorothalonil 75% WP.

The highest and lowest radial growth was observed at different
days after inoculation which depending on the fungicide
concentration. In general, higher fungicide concentrations
resulted in lower radial growth compared to the control.
Among the five fungicides, maximum radial growth (30.6
mm) was recorded at 2 DAl in Chlorothalonil 75% WP at 0.1%
concentration, followed by Carbendazim 12% WP+Mancozeb
63% WP (30 mm). In contrast, the lowest growth (0.28 mm)
was observed at 1.0% concentration of Azoxystrobin 18.2%+
Difenoconazole 11.4% SC, followed by Mancozeb 75% WP
(6 mm).A similar trend in growth inhibition was observed
at 3 and 4 DAl for all the fungicides, except for Azoxystrobin
18.2%+Difenoconazole 11.4% SC, which showed a minute
increase in radial growth (0.38 mm) at 1.0% concentration
(Table 2).

The present investigation revealed that Azoxystrobin
18.2%+Difenoconazole 11.4% SC (Godiwa Super) at 1.0%
(100 ppm) concentration completely suppressed the mycelial

Table 2: In vitro efficacy of fungicides against isolate SRC-1 (Sclerotium rolfsii) in different days after inoculation

Treatments Concentration  Radial growth (mm) Inhibition (%) at DA
(%) at DAI
2DAI  3DAl 4DAI 2 DAI 3 DAI 4 DAI
Carbendazim 50% WP (Dhanustin) 0.1 24.2 27.2 32 34.20(35.77) 32.17(34.51) 24.09 (29.36)
0.25 232 248 31 36.93(37.41) 38.16(38.12) 26.46(30.93)
0.50 218 232 29 40.73(39.65) 42.16(40.47) 31.19(33.92)
1.00 200 222 26.8 45.65(42.50) 44.67 (41.93) 36.35 (37.05)
Control 36.8 402 422  0(0.00) 0 (0.00) 0 (0.00)
Carbendazim 12% WP+Mancozeb 0.1 222 248 30 39.63(39.01) 38.16(38.12) 28.87 (32.47)
63% WP (Saaf) 0.25 218 232 26.8 40.68(39.61) 42.19(40.49) 36.45 (37.13)
0.50 236 236 244 3579(36.71) 41.16(39.89) 42.04 (40.40)
1.00 21 23.0 23 42.86(40.88) 42.70 (40.80) 45.43 (42.37)
Control 36.8 402 422  0(0.00) 0 (0.00) 0 (0.00)
Azoxystrobin 18.2%+Difenocon- 0.1 40 528 562 89.09(70.78) 86.84 (68.74) 86.66 (68.58)
azole 11.4% SC (Godiwa Super) 0.25 2.86 286 3.46 92.22(73.80) 92.86(74.51) 91.79 (73.36)
0.50 1.16 128 142 96.84(79.79) 96.79 (79.71) 96.62 (79.43)
1.00 0.28 038 038 99.23(85.03) 99.06 (84.50) 99.10 (84.63)
Control 36.8 402 422  0(0.00) 0 (0.00) 0 (0.00)
o Table 2: Continue...
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Treatments Concentration  Radial growth (mm) Inhibition (%) at DAI
(%) at DAI
2 DAl 3 DAl 4DAI 2 DAI 3 DAI 4 DAI
Chlorothalonil 75% WP (Kavach) 0.1 306 334 352 16.86(24.15) 16.88(24.19) 16.53(23.90)
0.25 27.6  29.6 32.2 24.97(29.94) 26.35(30.87) 23.65(29.09)
0.50 22 23.2  25.4 40.14(39.30) 42.15(40.47) 39.67 (39.02)
1.00 19.6 224 23.6 46.74(43.12) 44.22(41.67) 43.99 (41.53)
Control 36.8 40.2 422 0 (0.00) 0 (0.00) 0 (0.00)
Mancozeb 75% WP (Indofil M-45) 0.1 8.2 154 18.6 48.75(61.87) 30.00(51.66) 79.33(48.34)
0.25 6.4 12.2  20.0 60(65.42) 44.54(56.53) 77.77 (46.51)
0.50 6.2 126 152 61.25(65.80) 42.72(55.94) 83.11(53.09)
1.00 6.0 13.6 148 62.5(66.20) 38.18(54.53) 83.55(53.73)
Control 36.8 40.2 422 0 (0.00) 0 (0.00) 0 (0.00)
SEmz 0.90 0.78 1.56
CD (p<0.05) 2.58 4.47

Average of five replications; with angular transformed values (p<0.05)

growth of Sclerotium rolfsii and prevented sclerotia formation
(Plate 1). The efficacy of this fungicide was superior to the
other formulations tested, followed by Mancozeb 75% WP.
These findings are consistent with the reports of Sreechithra
et al. (2024), who demonstrated that higher concentrations
of fungicides markedly restricted the mycelial growth and
sclerotia production of S. rolfsii, with Mancozeb 75% WP
being particularly effective under in vitro conditions using the
poisoned food technique.

Azoxystrobin 18.2% +
Difenoconazole 11.4% SC
(Godiwa Super)
Concentration - 0.25%

Azoxystrobin 18.2% +

Difenoconazole 11.4% SC (Godiwa
Super)

Concentration - 0.1%

Azoxystrobin 18.2% +
Difenoconazole 11.4% SC
(Godiwa Super)
Concentration - 0.50%

Difenoconazole 11.4% SC
(Godiwa Super)
Concentration - 1.00%

Control (SRC2) (S. rolfsii)

Azoxystrobin 18.2% +

Plate 1: Activity of fungicide on radial growth of Sclerotium
rolfsii (SRC2) in different concentration at 4 DAI

Similarly, Wavare et al. (2017) confirmed that fungicide
concentrations of 100 ppm were highly effective in controlling
S. rolfsii, the causal agent of collar rot, by restricting radial
mycelial growth. Babariya and Nath (2023) further supported
these results by showing that Mancozeb 75% WP and
Azoxystrobin+Difenoconazole significantly reduced radial

o
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growth of S. rolfsii at different concentrations. There in vitro
assays with Tebuconazole, Thiophanate Methyl, Ridomil Gold
(Metalaxyl+Mancozeb), and Mancozeb also highlighted the
superior inhibitory effect of higher concentrations.

The trend of higher fungicide concentrations exhibiting
stronger inhibition was also reported by Corkley et al. (2022),
who observed that lower doses were comparatively less
effective in reducing mycelial growth. In line with this, Singh
et al. (2023) and Jiskani et al. (2021) found that contact
fungicides such as Mancozeb (75% WP), Thiram (75% WS),
and Propineb (70% WP) effectively suppressed S. rolfsii only
at higher concentrations (100 ppm). Likewise, Manjula et al.
(2024) demonstrated that both fungicides and medicinal plant
extracts exhibited dose-dependent inhibition of fungal growth
under poisoned food technique assays.

In addition to fungicides, biological control agents and plant
growth-promoting rhizobacteria (PGPR) have also been shown
to be effective against S. rolfsii. Mondal et al. (2024) reported
significant inhibition of mycelial growth by bio-control agents
both in vitro and in pot culture, suggesting that integrated
approaches mightenhance disease management.

Taken together, the present study confirmedthat synthetic
fungicides, particularly Azoxystrobin+Difenoconazole and
Mancozeb, werehighly effective in suppressing S. rolfsii growth
at higher concentrations, in agreement with previous studies.
These findings highlighted the potential of fungicides in
managing collar rot under laboratory conditions and provided
a basis for their further evaluation under field conditions.

4. Conclusion

Chemical control of Sclerotium rolfsii was effective in reducing
both the mycelial growth in vitro and its proliferation in
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soil. Among the tested fungicides, Azoxystrobin 18.2%+
Difenoconazole 11.4% SC (Godiwa Super) and Mancozeb
75% WP (Indofil M-45) exhibited maximum efficacy in
suppressing the pathogen. These results indicated that the
tested fungicides hold strong potential for managing collar
rot disease and might be recommended for subsequent field
level evaluations to validate their practical effectiveness under
natural conditions.

5. Acknowledgement

The authors gratefully acknowledge the Department of Plant
Pathology, Faculty of Agriculture, Bidhan Chandra Krishi
Viswavidyalaya, Mohanpur, Nadia, West Bengal, for their
generous support and for providing the necessary resources
and facilities to carry out the experiments. Special thanks are
extended to the co-authors for their invaluable contributions
to the study.

6. References

Akber, M.A., Fang, X., 2024. Research progress on diseases
caused by the soil-borne fungal pathogen Rhizoctonia
solani in Alfalfa. Agronomy 14(7), 1483. https://doi.
org/10.3390/agronomy14071483.

Amule, R., Gupta, O., Mishra, M., 2014. Techniques
for screening of chickpea genotypes against collar
rot, its management through host plant resistance
and fungicides. Legume Research-An International
Journal 37(1), 110-114. https://doi.org/10.5958
/i.0976-0571.37.1.017.

Anonymous, 2016-17. Directorate of Pulses
DevelopmentMinistry of Agriculture and Farmers
Welfare. Govt. of India, p 20—21.Available from: https://
dpd.gov.in/Web%20Annual%20Report%202016-
17%20-.pdfAccessed on: 12/09/2025.

Babariya, V.D., Nath, K., 2023. Management of collar rot
disease of chickpea (Cicer arietinum L.) caused by
Sclerotium rolfsii Sacc. under rice based cropping
system. Agricultural Research Journal 60(6), 782—788.
https://doi.org/10.5958/2395-146X.2023.00113.8.

Bagul, V.K., Hasabnis, S.N., Navale, A.M., Kolase, S.V., Satyam,
S., 2024. Efficacy of different bioagents against collar rot
disease of chickpea incited by Sclerotium rolfsii under
in vitro conditions. Journal of Advances in Microbiology
24(5), 1-5. https://doi.org/10.9734/jamb/2024/
v24i5821.

Chaudhary, S., Kanwar, R.K., Sehgal, A., Cahill, D.M.,
Barrow, C.J., Sehgal, R., Kanwar, J.R., 2017. Progress
on Azadirachta indica based biopesticides in replacing
synthetic toxic pesticides. Frontiers in Plant Science 8,
610. https://doi.org/10.3389/fpls.2017.00610.

Chellemi, D.O., Gamliel, A., Katan, J., Subbarao, K.V., 2016.
Development and deployment of systems-based

W
2. © 2026 PP House

05

approaches for the management of soilborne plant
pathogens. Phytopathology 106(3), 216—225. https://
doi.org/10.1094/PHYTO-09-15-0204-RVW.

Corkley, I., Fraaije, B., Hawkins, N., 2022. Fungicide resistance
management: Maximizing the effective life of plant
protection products. Plant Pathology 71(1), 150-169.
https://doi.org/10.1111/ppa.13467.

Dash, A.P., De, D.K., Mohanty, S., Lenka, D., 2017. Screening of
Lentil (Lens culinaris Medik.) genotypes and correlation
analysis under PEG imposed water stress condition.
International Journal of Bio-resource and Stress
Management 8(4), 539-547. https://ojs.pphouse.org/
index.php/1JBSM/article/view/1150.

Fan, G., Shen, T, Jia, K., Xiao, X., Wu, Z., Gong, F., Lu, H., 2022.
Pentachloronitrobenzene reduces the proliferative
capacity of zebrafish embryonic cardiomyocytes
via oxidative stress. Toxics 10(6), 299. https://doi.
org/10.3390/toxics10060299.

Gopalakrishnan, S., Beale, M.H., Ward, J.L., Strange,
R.N., 2005. Chickpea wilt: identification and
toxicity of 8-O-methyl-fusarubin from Fusarium
acutatum. Phytochemistry 66(13), 1536—1539. https://
doi.org/10.1016/j.phytochem.2005.04.037.

Islam, M.M., Hossain, D.M., Nonaka, M., Harada, N., 2017.
Biological control of tomato collar rot induced by
Sclerotium rolfsii using Trichoderma species isolated
in Bangladesh. Archives of Phytopathology and Plant
Protection 50(3—4), 109-116. https://doi.org/10.1080
/03235408.2016.1265243.

Jiskani, A.M., Samo, Y., Soomro, M.A., Leghari, Z.H.,
Gishkori, Z.G.N., Bhutto, S.H., Majeedano, A.Q., 2021. A
destructive disease of lentil: Fusarium wilt of lentil. Plant
Archives 21(1), 2117-2127. https://doi.org/10.51470/
PLANTARCHIVES.2021.v21.51.350.

Khan, I.H., Javaid, A., Al-Taie, A.H., Ahmed, D., 2020. Use of
neem leaves as soil amendment for the control of collar
rot disease of chickpea. Egyptian Journal of Biological
Pest Control 30, 1-8. https://doi.org/10.1186/s41938-
020-00299-w.

Kilani, M.S., Morakchi, G.H., Sifi, K., 2021. Azadirachtin-based
insecticide: Overview, risk assessments, and future
directions. Frontiers in Agronomy 3, 676208. https://
doi.org/10.3389/fagro.2021.676208.

Kushwaha, S.K., Kumar, S., Chaudhary, B., 2018. Efficacy of
Trichoderma against Sclerotium rolfsii causing collar
rot disease of lentil under in vitro conditions. Journal of
Applied and Natural Science 10(1), 307-312. https://doi.
org/10.31018/jans.v10i1.1622.

Leoni, C., ter Braak, C.J., Gilsanz, J.C., Dogliotti, S., Rossing,
W.A., van Bruggen, A.H., 2014. Sclerotium rolfsii
dynamics in soil as affected by crop sequences. Applied
Soil Ecology 75, 95—-105. https://doi.org/10.1016/].
apsoil.2013.11.002.


https://doi.org/10.3390/agronomy14071483
https://doi.org/10.3390/agronomy14071483
https://doi.org/10.5958/j.0976-0571.37.1.017
https://doi.org/10.5958/j.0976-0571.37.1.017
https://doi.org/10.9734/jamb/2024/v24i5821
https://doi.org/10.9734/jamb/2024/v24i5821
https://doi.org/10.3389/fpls.2017.00610
https://doi.org/10.1094/PHYTO-09-15-0204-RVW
https://doi.org/10.1094/PHYTO-09-15-0204-RVW
https://doi.org/10.1111/ppa.13467
https://ojs.pphouse.org/index.php/IJBSM/article/view/1150
https://ojs.pphouse.org/index.php/IJBSM/article/view/1150
https://doi.org/10.3390/toxics10060299
https://doi.org/10.3390/toxics10060299
https://doi.org/10.1016/j.phytochem.2005.04.037
https://doi.org/10.1016/j.phytochem.2005.04.037
https://doi.org/10.1080/03235408.2016.1265243
https://doi.org/10.1080/03235408.2016.1265243
https://doi.org/10.51470/PLANTARCHIVES.2021.v21.S1.350
https://doi.org/10.51470/PLANTARCHIVES.2021.v21.S1.350
https://doi.org/10.1186/s41938-020-00299-w
https://doi.org/10.1186/s41938-020-00299-w
https://doi.org/10.3389/fagro.2021.676208
https://doi.org/10.3389/fagro.2021.676208
https://doi.org/10.31018/jans.v10i1.1622
https://doi.org/10.31018/jans.v10i1.1622
https://doi.org/10.1016/j.apsoil.2013.11.002
https://doi.org/10.1016/j.apsoil.2013.11.002

Mondal et al., 2026

Mandi, G., Sarkar, N.C., Palai, J.B., 2015. Effects of
different sowing dates on growth of different lentil
varieties. International Journal of Economic Plants 2(3),
112-115. Availabel from: https://www.researchgate.
net/publication/338774800_Effects_of_Different_
Sowing_Dates_on_Growth_of_Different_Lentil_
Varieties.

Manjula, C.P., Anandakumar, J., Punith, G., Anusree, K.,
Harish, J., Lakshmeesha, R., 2024. Morphological and
Cultural Characterization of Sclerotium rolfsii Sacc
on chickpea and its management using combined
fungicide molecules. Journal of Scientific Research
and Reports 30(6), 268-276. https://doi.org/10.9734/
jsrr/2024/v30i62041.

Meena, N., Yadav, D.L., Gautam, C., Yadav, V.K., Yadav,
S.L., Meena, C.B., 2024. Trichoderma isolates against
abiotic stresses and management of collar rot of lentil
(Lens culinaris L.) caused by Sclerotium rolfsii. Indian
Journal of Microbiology 64(3), 1366—1375. https://doi.
org/10.1007/s12088-024-01356-w.

Mondal, A., Debnath, D., Das, T., Das, S., Samanta, M.,
Mahapatra, S., 2022. Pathogenicity study of Sclerotium
rolfsii isolates on popular lentil varieties in net
house condition. Legume Research-An International
Journal 45(11), 1452-1458. https://doi.org/10.18805/
LR-4356.

Mondal, A., Mahapatra, S., Chakraborty, S., Debnath, D.,
Das, T., Samanta, M., 2024. Eco-friendly management
of collar rot of lentil by introduced native rhizobacterial
candidates. Indian Journal of Agricultural Research 58(1),
149-156. https://doi.org/10.18805/1JARe.A-5861.

Nath, K., Patel, V.P., 2023. Evaluation of different fungicides
against rice seedling rot incited by Sclerotium rolfsii
Sacc. Oryza 60(2), 273-80. https://doi.org/10.35709/
ory.2023.60.2.4.

Nene, Y.L., Thapliyal, P.N., 1973. Fungicide in plant diseases
control (2"Edn.). Oxford and IBH publishing Co.
Pvt. Ltd. New Delhi, 325. ISBN: 978-81-204-0222-5.
Available from: https://www.cabidigitallibrary.org/doi/
full/10.5555/19791357527.

Ons, L., Bylemans, D., Thevissen, K., Cammue, B.P.,
2020. Combining biocontrol agents with chemical
fungicides for integrated plant fungal disease
control. Microorganisms 8(12), 1930. https://doi.
org/10.3390/microorganisms8121930.

Panth, M., Hassler, S.C., Baysal, G.F., 2020. Methods
for management of soilborne diseases in crop
production. Agriculture 10(1), 16. https://doi.
org/10.3390/agriculture10010016.

Patra, G.K., Acharya, G.K., Panigrahi, J., Mukherjee, A.K., Rout,
G.R.,2023. The soil-borne fungal pathogen Athelia rolfsii:
past, present, and future concern in legumes. Folia

o
. © 2026 PP House

06

Microbiologica 68(5), 677-690. https://doi.org/10.1007/
$12223-023-01086-4.

Pouralibaba, H.R., Rubiales, D., Fondevilla, S., 2015.
Identification of resistance to Fusarium oxysporumf. sp.
lentis in Spanish lentil germplasm. European Journal of
Plant Pathology 143, 399-405. https://doi.org/10.1007/
s10658-015-0692-x.

Rakesh, R., Rathi, A.S., Kumar, A., Singh, H., 2016. Evaluation
of fungicides for the control of Sclerotinia stem rot of
Indian mustard caused by Sclerotinia sclerotiorum (Lib.)
de Bary. Journal of Applied and Natural Science 8(1),
441-444. https://doi.org/10.31018/jans.v8i1.813.

Rathi, A.S., Jattan, M., Punia, R., Singh, S., Kumar, P., Avtar,
R., 2018. Morphological and molecular diversity of
Sclerotinia sclerotiorum infecting Indian mustard. Indian
Phytopathology 71, 407-413. https://doi.org/10.1007/
s42360-018-0054-7.

Sahu, P.K., Singh, S., Gupta, A., Singh, U.B., Brahmaprakash,
G.P., Saxena, A.K., 2019. Antagonistic potential of
bacterial endophytes and induction of systemic
resistance against collar rot pathogen Sclerotium rolfsii
in tomato. Biological Control 137, 104014. https://doi.
org/10.1016/j.biocontrol.2019.104014.

Savary, S., 2014. The roots of crop health: cropping practices
and disease management. Food Security 6, 819—-831.
https://doi.org/10.1007/s12571-014-0399-4.

Schut, M., Rodenburg, J., Klerkx, L., van Ast, A., Bastiaans,
L., 2014. Systems approaches to innovation in crop
protection. A systematic literature review. Crop
Protection 56, 98-108. https://doi.org/10.1016/].
cropro.2013.11.017.

Singh, K., Meena, C.B., Gautam, C., Meena, M.K., 2023.
Preliminary studies on bio-efficacy of different botanical
extracts against Sclerotium rolfsii (Sacc.) causing
collar rot of Chickpea (Cicer arietinum L.). Legume
Research 46(10), 1392—-1398. https://doi.org/10.18805/
LR-4929.

Sreechithra, M.S., Sherin, A., Salam, H.G., Shimi, G.J.,,
Radhakrishnan, N.V., 2024. Comparative in vitro
evaluation of fungicides against collar rot pathogen,
Sclerotium rolfsii in elephant foot yam. The Journal
of Phytopharmacology 13(4), 321-327. https://doi.
org/10.31254/phyto.2024.13408.

Suja, G., Jyothi, A.N., Byju, G., 2016. Response of varieties
of elephant foot yam (Amorphophallus paeoniifolius)
to organic management. Indian Journal of Agricultural
Sciences 86(10), 1343—-1349. https://doi.org/10.56093/
ijas.v86i10.62136.

Suryawanshi, A.P., Borgaonkar, A.S., Kuldhar, D.P., Dey,
U.,2015. Integrated management of collar rot (Sclerotium
rolfsii) of brinjal (Solanum melongena). Indian
Phytopathology 68(2), 189—-195. https://epubs.icar.


https://doi.org/10.9734/jsrr/2024/v30i62041
https://doi.org/10.9734/jsrr/2024/v30i62041
https://doi.org/10.1007/s12088-024-01356-w
https://doi.org/10.1007/s12088-024-01356-w
https://doi.org/10.18805/LR-4356
https://doi.org/10.18805/LR-4356
https://doi.org/10.18805/IJARe.A-5861
https://doi.org/10.35709/ory.2023.60.2.4
https://doi.org/10.35709/ory.2023.60.2.4
https://doi.org/10.3390/microorganisms8121930
https://doi.org/10.3390/microorganisms8121930
https://doi.org/10.3390/agriculture10010016
https://doi.org/10.3390/agriculture10010016
https://doi.org/10.1007/s12223-023-01086-4
https://doi.org/10.1007/s12223-023-01086-4
https://doi.org/10.1007/s10658-015-0692-x
https://doi.org/10.1007/s10658-015-0692-x
https://doi.org/10.31018/jans.v8i1.813
https://doi.org/10.1007/s42360-018-0054-7
https://doi.org/10.1007/s42360-018-0054-7
https://doi.org/10.1016/j.biocontrol.2019.104014
https://doi.org/10.1016/j.biocontrol.2019.104014
https://doi.org/10.1007/s12571-014-0399-4
https://doi.org/10.1016/j.cropro.2013.11.017
https://doi.org/10.1016/j.cropro.2013.11.017
https://doi.org/10.18805/LR-4929
https://doi.org/10.18805/LR-4929
https://doi.org/10.31254/phyto.2024.13408
https://doi.org/10.31254/phyto.2024.13408
https://doi.org/10.56093/ijas.v86i10.62136
https://doi.org/10.56093/ijas.v86i10.62136
https://epubs.icar.org.in/index.php/IPPJ/article/view/48610

International Journal of Economic Plants 2026, 13(3): 01-07

org.infindex.php/IPPJ/article/view/48610. extracts, bio agents and fungicides against Sclerotium
Taylor, A., Coventry, E., Handy, C., West, J.S., Young, C.S., rolfsii causing collar rot in chickpea. Indian Journal of
Clarkson, J.P., 2018. Inoculum potential of Sclerotinia Pharmaceutical Sciences 79(4), 513-520. https://doi.
sclerotiorum sclerotia depends on isolate and host org/10.4172/pharmaceutical-sciences.1000257.
plant. Plant Pathology 67(6), 1286—1295. https://doi.  Xie, C., Huang, C.H,, Vallad, G.E., 2014. Mycelial compatibility
org/10.1111/ppa.12843. and pathogenic diversity among Sclerotium rolfsiiisolates
Vincent, J.M., 1947. Distortion of fungal hyphae in presence in the southern United States. Plant Disease 98(12),
of certain inhibitors. Nature 154, 850. https://doi. 1685-1694. https://doi.org/10.1094/PDIS-08-13-0861-
org/10.1038/159850b0. RE.

Wavare, S.H., Gade, R.M., Shitole, A.V., 2017. Effect of plant

W
#. © 2026 PP House 07


https://epubs.icar.org.in/index.php/IPPJ/article/view/48610
https://doi.org/10.1111/ppa.12843
https://doi.org/10.1111/ppa.12843
https://doi.org/10.1038/159850b0
https://doi.org/10.1038/159850b0
https://doi.org/10.4172/pharmaceutical-sciences.1000257
https://doi.org/10.4172/pharmaceutical-sciences.1000257
https://doi.org/10.1094/PDIS-08-13-0861-RE
https://doi.org/10.1094/PDIS-08-13-0861-RE

