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ABSTRACT

Macrophomina phaseolina (Tassi) Goid, the causal
agent of stem rot of jute is mostly externally seed
borne pathogen. Under natural condition, infection of
M. phaseolina in jute seeds grown at [CAR-CRIJAF
Research Farm, Barrackpore varies from 1.4-2.1%
whereas under artificial inoculation at flowering and
pod setting stage seed infection varies from 4.0%,
5.1-6.2% respectively. Pathogenic potential of M.
phaseolina in terms of germination and emergence
rotting of jute seeds were tested by sterilized sand-soil
method. The germination of seeds inoculated with
M. phaseolina culture reduced to about 38% which
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is mainly due to pre-emergence rotting (46.45%)
and post-emergence rotting (7%) of seedling. The
germination and emergence rotting of naturally
grown seeds (not artificially inoculated) even under
sterilized sand-soil condition are 86.4, 8.9 and 2.8%
respectively. Further, it was also observed that under
field condition seed germination is more than 90%
which is more than the seed standard (germination
>80%). Thus it is clear that there is no threat of seed
borne infection by M. phaseolina if the seed crop is
grown at or after mid-August which avoid the risk of
high rainfall/humidity as well as reduce the seed crop
duration. The location of the pathogen (M. phaseoli-
na) were tasted by component plating method, mostly
the pathogen is confined to the seed coat.

Keywords Macrophomina phaseolina, Pathogenic
potential, Jute seed infection, Location of pathogen.

INTRODUCTION

Jute (Corchorus olitorius L.) is an important commer-
cial bast fiber crop mostly cultivated in West Bengal
(~ 75% of total area in India) followed by Bihar,
Odisha, Assam. The seed producing states like
Andhra Pradesh, Telangana, Maharashtra and Gujarat
are geographically apart which cater the need of jute
seed requirement in fiber producing states. With
changing climatic situation as well as replacement of
jute seed crop with other more remunerative crops,
seed production become uncertain in seed producing
states which is a great concern for availability of qual-
ity seeds in fiber producing states. Considering the
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Fig. 1. Meteriological variables at ICAR-CRIJAF, Barrackpore.

need for seed production at local level ICAR-CRIJAF,
Barrackpore successfully explored seed production
by adopting proper technologies in West Bengal
(Sarkar et al. 2016). Earlier it was thought that it is
difficult to produce jute seed in West Bengal because
of high rainfall and humidity which increases the seed
borne infection by M. phaseolina causing seedling
blight, stem rot and root rot of jute (Ghosh et al.
2018). Reports on levels of jute seed infection by
M. phaseolina in West Bengal condition and location
of pathogen inside the seeds are not properly studied
which are very essential for epidemiological as well
as management point of view (Talukdar et al. 2021,
Fakir 1998). In the present investigations different
aspects of seed borne infection by M. phaseolina were
studied to ascertain the possibility of seed production
in West Bengal.

MATERIALS AND METHODS

Assessment of seed borne infection : In one set
of experiment, the jute seed crop (cv JRC 212 and
JRO 8432) are grown under artificial conditions. The
plants raised in 12” earthen pot were sprayed with
homogenized myecelial bit of M. phaseolina (from
7 day old culture) at flowering and pod formation
stage and kept under natural condition. Another set
of experiment was conducted under field conditions
during July—December where no artificial inoculation
with M. phaseolina was made. From both set of ex-
periments, seed borne infection by M. phaseolina was
determined by blotter paper method (ISTA 2017) af-
ter harvesting and cleaning of seeds using the standard
manual. The weather parameters during seed growing
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period (July to December) are presented in Fig. 1.

Transmission : Transmission of inoculum (M.
phaseolina) through seed to seedlings was determined
by sterilized sand-soil method. Sand-soil in PVC bag
was sterilized by autoclaving at 20 Ibs pressure for
30 min for consecutive two days. Prior to filling this
sand-soil, earthen pots were sterilized by 0.1% mer-
curic chloride solution. Freshly harvested seeds were
sown at the rate of 100 seeds per pot and maintained
for 15 days in a glasshouse. Observation on germi-
nation, pre-emergence and post emergence rotting
was recorded. In another set of experiment healthy
seeds were treated with active culture (10 days old)
of M. phaseolina isolated from discolored seeds and
these seeds were kept for 7 days in an incubator for
establishment of fungi. After 15 days of sowing
germination, pre-emergence and post emergence
rotting. Vigour index (VI) was calculated as [(root
length+ shoot length) x germination]. In third set of
experiment freshly harvested seeds are sown under
field condition and performance viz. germination,
pre-emergence and post emergence rotting was cal-
culated after 15 days.

Location of fungi : Seed component plating method
was used to locate M. phaseolina in seed coat, coty-
ledon and embryo. Different parts of freshly harvest-
ed seeds viz. seed coat, cotyledon and embryo were
surface sterilized and plated on PDA and incubated at
28+1°C for 10 days and examined under microscope
for the presence of M. phaseolina and other fungi.
Fungi isolated from each part were identified on the
basis of fungal colony, characteristic fruiting bodies
and sporulation using standard identification manual
(Frank 2017).

RESULTS AND DISCUSSION

Assessment of seed borne infection : Under natural
condition infection of M. phaseolina in jute seeds
grown at ICAR-CRIJAF Research Farm, Barrack-
pore varies from 1.4-2.1% whereas under artificial
inoculation at flowering and pod setting stage it varies
from 4.0%, 5.1-6.2% respectively.

Transmission of pathogen : The transmission
studies under artificial condition revealed that the
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Table 1. Pathogenic potential of Macrophomina phaseolina on jute seed.

Pre-emer- Post-
Germination gence emergence Vigour
Treatment (%) rotting (%) rotting (%) index
Sterilized soil-soil + inoculated seed 38.0 46.4 7.0 504
Sterilized sand-soil + un-inoculated seed 86.4 8.9 2.8 591
Normal field soil + inoculated seed 92.0 4.8 1.5 599
CD (P=0.05) 4.37 4.1 1.7 23.6

germination of inoculated seed reduced to around
38% which is mainly due to pre-emergence rotting
(46.4%) of seedling. Post-emergence rotting of
seedling (about 7% was also high in inoculated
seed. Symptoms are mostly confined to the root and
stem of the plants. Germination, pre-emergence and
post-emergence rotting of un-inoculated seeds under
laboratory (86.4%, 8.9% and 2.8%) as well as field
conditions (92%, 4.8% and 1.5%) are not so affected.
Seedling vigour expressed as vigor index is also sig-
nificantly less (504) in inoculated seed as comparison
to un-inoculated seed grown in pot as well as in field
condition (591 and 599) (Table 1).

The location of the pathogen (M. phaseolina)
were tasted by component plating method, mostly
the pathogen is confined to the seed coat (Seed Coat-
5.0%, Cotyledon - 2.0%, Embryo- 0.0%, discolored
seed —25.0%). Thus discolored seed must be discarded
and seed treatment is essential to reduce seed borne
infection. The findings are in corroboration with
Sultana et al. (2009) and Thippeswamy et al. (2011).

From the results it is clear that the M. phaseolina
is mostly externally seed borne and under natural
contrition the seed infection is 1.4-2.1%. The ger-
mination and emergence rotting of naturally grown
seeds (not artificially inoculated) even under sterilized
sand-soil condition are 86.4%, 8.9% and 2.8% re-
spectively. Further, it was observed that under natural
condition seed germination is more than 90% which
is more than the seed standard (80%) (Tunwar and
Singh 2013). The performance of the locally grown
seeds in terms of fiber productivity is also more than
30 g/ha in West Bengal condition (Sarkar ez al. 2021).

Therefore, there is no threat of seed borne infection of
M. phaseolina on productivity of the jute crop under
natural condition rather the farmers will get benefitted
by getting the seeds timely if it is produced at West
Bengal itself. The sowing of jute seed crop during
mid-August followed by foliar spraying of carben-
dazim 50 WP @ 0.2% at pod maturity stage was
most effective for maximization of quality jute seed
(~13 g/ha) (De 2013, Sarkar et al. 2016). Even in
mid-September sown crop the yield was as high as 8.8
g/ha with same quality as that of August sown crop.
Certain advantage like reduction in crop duration as
well as escaping of peak rainfall that hinders different
operations is associated with September-sown crop.
In September-sown crop also the seed infection as
well as seed discoloration reduced significantly and
other quality parameter like germination and vigour
index remain unaffected as that of August sown crop
(Sarkar et al. 2016).
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