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Incidence, yield losses and symptomatology of
sclerotinia stem rot (SSR) of Indian mustard (Brassica
juncea L.) incited by Sclerotinia sclerotiorum
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SUMMARY

SSR hamper successful cultivation and causes significant yield losses globally including India. The SSR disease incidence
ranged from 3.59 to 18.50 per cent in mustard growing areas of Rajasthan and Bharatpur district having the highest
(18.50%) disease incidence. However, the Udaipur district had the lowest (3.59%) disease outbreak. SSR was responsible
to cause 18.80 per cent overall yield losses in two consecutive years (Rabi 2016-17 and 2017-18). Highest yield loss
(43.82%) was observed from Bharatpur district while minimum yield loss (3.51%) had recorded from Udaipur district.
Characteristics symptoms, formation of white mycelium on host stem and development of sclerotia on/inside the stem, of

SSR on mustard crop were noted during survey.
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ndian mustard (Brassica juncea (L.) Czernj. and

Cosson) is, belongs to family Brassicaceae, naturally

amphidiploids (2n=36) and self-pollinated. It is also
known as raya and in India mainly cultivated in Rajasthan,
UP, Haryana, Madhya Pradesh and Gujarat. It is also
grown in some non-traditional areas in southern India,
such as Karnataka, Tamil Nadu and Andhra Pradesh. In
addition to India, it is also grown in different countries,
including Canada, China, Germany, France, Australia,
Pakistan and Poland. In India, rapeseed mustard occupies
about 6.05 million hectares, with an annual output of 7.46
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million tons and a productivity of 1234 kg ha!. The area
of rapeseed and mustard planted in Rajasthan is
approximately 2.37 million hectares, with a yield of 4.08
million tons and a productivity of 1720 kg ha'!
(Anonymous, 2019). Indian mustard contributed 24.3%
and 24.7% of the area and total edible oilseed production
the country, respectively (Rathore et al., 2018). In India,
more than thirty diseases have been identified as
attacking brassica crops (Saharan et al., 2005). Stem
rot (SR) or Sclerotinia rot, caused by Sclerotinia
sclerotiorum (Lib.) de Bary, is the most calamitous fungal
disease that causes serious damage to Indian mustard.
Shaw and Ajrekar (1915) first reported sclerotinia stem
rot on various host plants including canola. S.
sclerotiorum (Lib) de Bary is the most ubiquitous,
omnivorous, soil-borne and destructive plant pathogen
distributed worldwide. Previously, the SSR disease in
rapseed-mustard was thought to be of minor concern in
India. It was due to mycelial infection, which occurred
only on isolated plants infrequently. Sclerotial populations
proliferated in the soil as a result of persistent
monocropping and irrigated rapeseed-mustard farming.
SSR has become a highly dangerous disease of oilseed
Brassica crops in areas such as Rajasthan, Haryana,
Punjab, Assam, West Bengal, Madhya Pradesh, Uttar
Pradesh and Bihar as a result of these conditions
(Saharan and Mehta, 2002). In keeping above factors in
mind, present investigation was carried out to study
incidence, yield losses and symptomalogy of SSR in
mustard growing areas of Rajasthan.

MATERIAL AND METHODS

Survey for distribution and severity of disease:

Mustard growing areas of Rajasthan (Table 1) were
surveyed to record incidence and severity caused by stem
rot disease at flowering and pod maturity stage during
2016-17 and 2017-18. A total of seventy five mustard
fields were surveyed which comprises five districts and
from each district three blocks (one village from each)
had selected. Five fields from each village were randomly
selected. An area of 1 mx1 m was marked at five
randomly selected spots on each farmer’s field. The per
cent disease incidence was recorded randomly from
different locations of each field i.e. four corners (S1,
S2, S3, S4) and one central patch SC of 1m? each by
counting total number of plants and number of plants
showing characteristic symptomatic of SSR infection
using the formula given below:

Number of infected plants

Per cent disease incidence = x 100

Total number of plants observed

Table A: List of surveyed locations of mustard growing areas
during Rabi2016-17 and 2017-18
District Blocks District Blocks
Udaipur Mavli Chittorgarh Begun
Udaipur Nimbahera
Fatehnagar Gangrar
Bhartpur Bhartpur Hanumangarh Sangaria
Deeg Ravatsar
Kumher Tibbi
Ganganagar Ganganagar
Raisingh
Nagar
Anupgarh

Estimation of yield losses:

The estimation of yield loss was accomplished by
comparing yield of health and infected plots. Yield loss
(%) was determined using the formula given below
(Mousanejad et al., 2010).

Yield in healthy plot — Yield in infected plot «
Yield in healthy plot

Estimated yield losses = Per cent yield losses X Per cent Disease
Incidence

100

Per cent yield loss =

Observation of characteristic symptoms:

Diagnostic symptoms of SSR were observed and
recorded from infected plants during Rabi 2016-17 and
1017-18 survey.

RESULTS AND DISCUSSION

The results obtained from the present investigation
as well as relevant discussion have been summarized
under following heads :

Incidence of SSR:

A survey was carried out in major mustard growing
districts of Rajasthan during Rabi 2016-17 and 2017-18
for estimation of disease incidence of SSR incited by S.
sclerotiorum. The disease incidence was ranged from
3.59 to 18.50 per cent and maximum disease incidence
(18.50%) had reported from Bharatpur district. However,
minimum disease incidence (3.59%) documented from
Udaipur district. After Bharatpur, it was observed that
14.13 and 13.17 per cent disease incidence had
documented from Ganganagar and Hanumangarh,
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respectively. In case of Chittorgarh district, disease
incidence of SSR was 4.28 per cent (Table 1 and Fig.
1). During Rabi 2016-17, utmost disease incidence
(21.05%) was observed from Bharatpur followed by
Ganganagar, Hanumangarh and Chittorgarh by 13.02,
12.72 and 4.94 per cent, respectively. Although, 3.14 per
cent disease incidence was reported from Udaipur
district that was least among all district during 2016-17.
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Fig. 1: Per cent disease incidence of SSR during Rabi

2016-17 and 2017-18

Likewise, it had reported highest incidence (15.95%) of
SSR from Bharatpur than Ganganagar, Hanumangarh
and Udaipur by 15.23, 13.62 and 3.78 per cent during
rabi 2017-18. Howbeit, during this year minimum (3.62%)
SSR incidence was documented from Chittorgarh. Among
blocks of Udaipur district, highest incidence (4.62%) of
SSR disease had documented from Mawli block followed
by Fatehnagar (3.34%) and Udaipur (2.83%),
respectively. In case of Chittorgarh district, Nimbahera
block had have maximum disease incidence than Begun
(3.72%) and Gangrar (3.18%).Similarly, Bharatpur block
had utmost SSR disease incidence (25.45%) followed
by Dig (21.47%) and Kumher (8.6%), respectively. The
disease incidence 14.88, 12.67 and 11.97 per cent was
noticed from Ravatsar, Tibbi and Sangaria blocks of
Hanumangarh district, respectively. Although, 16.53,
15.55 and 10.3 per cent disease incidence had noted from
Ganganagar, Anupgarh and Raisingh Nagar blocks of
Ganganagar, respectively. These results are in
accordance with Kang and Chahal (2000), as they
documented incidence of this disease in Raya and Ghobhi
sarson from different districts of Punjab that was ranged
between 1.2 to 12 per cent. Parallel to our findings, Yadav

Table 1 : Incidences of sclerotinia stem rot disease of mustard during Rabi 2016-17 and 2017-18 from different location of Rajasthan

Districts Per cent disease incidence
Block 2016-17 2017-18 Pooled
Udaipur Mawli 4.07 5.17 4.62
Udaipur 3.37 23 2.83
Fatehnagar 28 3.87 3.34
Mean 3.41 3.78 3.59
Chittorgarh Begun 4.27 3.17 3.72
Nimbahera 74 45 5.95
Gangrar 3.17 32 3.18
Mean 4.94 3.62 4.28
Bharatpur Bharatpur 28.07 22.83 25.45
Dig 2787 15.07 21.47
Kumher 7.23 9.97 8.6
Mean 21.05 1595 18.50
Hanumangarh Sangaria 1347 1047 11.97
Ravatsar 1437 15.4 14.88
Tibbi 1033 15 12.67
Mean 1272 13.62 13.17
Ganganagar Ganganagar 15.7 17.36 16.53
Raisingh Nagar 9.6 11 103
Anupgarh 13.77 1733 15.55
Mean 13.02 1523 14.13
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et al. (2013) recorded 29.2 per cent disease incidence
from Dausa district of Rajasthan followed by 24.8 per
cent from Rohtak district of Haryana and minimum 7.0
and 7.4 per cent at Jaipur and Bharatpur district,
respectively. The outbreak of SSR was reported have
incidence about 20 per cent from Madhya Pradesh in
mustard (Dhakad, 2006). Disease was reported from all
major mustard growing states (10-74% incidence) of
India including Rajasthan, Haryana and Punjab and also
from some non traditional growing region (Krishnia et
al., 2000, Chattopadhyay et al., 2003 and Saharan et
al., 1985).

Estimation of yield losses caused by S. sclerotiorum:

Yield losses caused by SSR were assessed by
comparing yields of healthy and infected fields. Yield
data had recorded during Rabi 2016-17 and 2017-18
survey and presented in Table 2 .

and Fig 2. Results of yield losses depicted that 18.80
per cent overall yield was recorded in two consecutive
years. Highest yield loss (43.82%) had documented from
Bharatpur followed by 21.41 and 21.26 per cent from

. 2016-17 2017-18 =——Mean

Bharatpur  Ganganagar Hanumangarh Chittorgarh Udaipur

Fig. 2:  Per cent yield losses due to SSR during Rabi 2016-
17 and 2017-18

Ganganagar and Hanumangarh, districts, respectively.
However lowest yield loss (3.51%) due to SSR had
reported from Udaipur. Similarly, 4.03 per cent yield loss
was observed from Chittorgarh district. The yield losses
ranged from 3.21 to 44.41 per cent during Rabi 2016-17
and maximum yield loss (44.41%) was noted from
Bharatpur followed by 20.86, 18.45 and 3.62 per cent
from Hanumangarh, Ganganagar and Udaipur districts,
respectively. Although, minimum yield loss was 3.21 per
cent had recorded from Chittorgarh district. During 2017-
18 Rabi season, utmost yield loss (43.22%) was
documented from Bharatpur followed by 24.37, 21.65
and 4.85 per cent from Ganganagar, Hanumangarh and
Chittorgarh districts, respectively.

From Udaipur, 3.4 per cent yield loss was noticed
that least among all district during Rabi 2017-18. These
results are in agreement with the findings of Shivpuri et
al. (2000) and Krishnia et al. (2000), as they observed
economic losses ranges from 39.9 per cent to more than
60 percent have been recorded from Rajasthan. Similarly,
40-80 per cent losses have been noticed from Haryana
and Punjab (Sharma et al., 2001 and Chattopadhyay et
al., 2003 and Mehta et al., 2010).

Symptomatology:

Characteristics symptoms of SSR of mustard were
noted during Rabi 2016-17 and 2017-18. Water soaked
lesion first appeared either on stem or leaves, later they
were proliferated and appeared as a necrotic spots.
Thereafter, necrotic lesions are transformed in fluffy
white mycelium. Misshaped lesion has also appeared on
leaves. Development of white mycelium on host surface
is apparent sign of S. sclerotiorum infection.
Occasionally pathogen infection confines to limit portion
of pith that causes stunting and premature ripening of
plants.During the advance stages of disease development,
tan to black spherical sclerotia are produced in stem pith

Table 2 : Yield losses due to incidences of sclerotinia stem rot disease of mustard during Rabi 2016-17 and 2017-18 from different location of

Rajasthan

District Z%rl%?;disease imiggrll TR Mean 20?65?11;1%(1 1 105250(11?-)1 g Mean

Bharatpur 21.05 1595 18.5 4441 43.22 43.82

Ganganagar 13.02 1523 14.13 1845 24.37 21.41

Hanumangarh 1272 13.62 13.17 20.86 21.65 21.26

Chittorgarh 4.94 3.62 4.28 3.21 4.85 403

Udaipur 3.98 3.78 3.59 3.62 3.4 351
Overall disease incidence (%) 10.73 Overall estimated yield loss (%) 18.80

Internat. J. Plant Sci., 16 (2) Jul., 2021 :103-108 77— Hind Agricultural Research and Training Institute
<106 >



Incidence, yield losses & symptomatology of SSR of Indian mustard incited by Sclerotinia sclerotiorum

or on the surface of the infected plant parts. Similar
symptoms had recorded by Bolton et al. (2006) from
canola crop. Presence of white fluffy mycelia on stem
and siliquae has also been observed from infected
mustard plants (Rakesh et al., 2016). Defoliation, stem
shredding, wilting, and plant drying are all symptoms of
a severe infection. Plants that have been infected will
ripen as compare healthy plant (Meena et al., 2014).
The emergence of water-soaked lesions at the base of
the stem is more common symptom of SSR (Sharma et
al., 2015).

Conclusion:

During survey maximum disease incidence
(18.50%) had reported from Bharatpur district and
minimum (3.59%) from Udaipur district. After
Bharatpur, it was observed that 14.13 and 13.17 per cent
disease incidence had documented from Ganganagar and
Hanumangarh, respectively. In case of Chittorgarh,
disease incidence of SSR was 4.28 per cent. Highest
yield loss (43.82%) had documented from Bharatpur
followed by 21.41 and 21.26 per cent from Ganganagar
and Hanumangarh, districts, respectively. However,
lowest yield loss (3.51%) due to SSR had reported from
Udaipur. Similarly, 4.03 per cent yield loss was observed
from Chittorgarh district. Characteristics symptoms,
formation of white mycelium on host stem and
development of sclerotia on/inside the stem, of SSR on
mustard crop were noted during survey.
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