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ABSTRACT

Sclerotium rolfsii is soil-borne saprophytic fungus which causes different types of diseases like collar-rot,
sclerotium wilt, stem-rot, charcoal rot, seedling blight, damping-off, foot-rot, stem blight and root-rot in more than
500 plants species including tomato, chilli, sunflower, cucumber, brinjal, soybean, maize, groundnut, bean,
watermelon etc. S. rolfsii may be controlled through biological agents (Trichoderma harzianum, T .viride T.
asperellum, Penicillium sp, Curvularia sp, Aspergillus niger, Bacillus subtilis, Pseudomonas fluorescens,
Pseudomonas cf.montelii, P. aeruginosa; most significant), chemical agents (potassium salt, salicylic acid, sorbic
acid, carbendazim, carboxin, benomyl, sancozeb, thiovit, dithane M-45, K,HPO, potassium sorbate, captan 50%
WP, thiophanate-methyl 70% WP, propiconazole 25% EC and thiram 75% SD, fluazinam, vitavax powder and
topsin-M); plant extracts (garlic, clove, allamonda leaf, ginger rhizome, neem leaf, neem seed oil, turmeric
rhizome, bel leaf, and onion bulb) and soil solarization. Among all these control measures, biological, soil

solarization and medicinal plant extract were the more significant than chemical control.

KEY WORDS: Sclerotium rolfsii, biological, chemical, plant-extract and soil solarization.

INTRODUCTION

Sclerotium rolfsii occurs in soil as a saprotroph and
attack living plants. Sclerotium rolfsii is a soil-borne
fungus, facultative parasite and omnipathogenic
organism which occurs worldwide and infects more than
500 plant species™®® including tomato, cucumber,
brinjal, soybean, maize, groundnut, bean, watermelon,
etc. It causes different types of diseases such as collar
rot, sclerotium wilt, stem rot, charcoal rot, seedling
blight, damping-off, foot-rot, stem blight and root-rot in
many economically valuable crops.*? It was first
observed by Peter Henry Rolfs in the year 1892 on
tomato plants with 70% losses. The hyphae grew upward
on the surface of the infected plant covered with a
cottony, white mass of mycelium, scattered inside and
outside of infected stem nearby the soil surface. The
fungus produced numerous small round, white sclerotia
of uniform size when immature and dark brown at
mature stage.®"

Sclerotium rolfsii develops at intermediate soil moisture
level (70%) of field capacity and at temperature range
between 25°C to 30°C.*¥ Sclerotium blight caused by
Sclerotium rolfsii Sacc.in soybean reduces the crop yield
but in certain situations, significant yield losses can also
occur due to the monoculture or short rotation of soybean
with another plant susceptible to the pathogen.®¥ It is
spread by the wind, water, animal and soil.* Keeping in
view the significance of economic crops, there is need
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for its management. It can be controlled by using
chemical, biological, botanical, solar treatment and
integrated means. Out of these except chemicals, other
means are safer and ecofriendly.

Chemical control

Banodenil and pentachloronitrobezene are effective
fungicides against the blight of apple seedling and root
rot disease.”® The high amount of benzaldehyde and
velvet bean inhibits mycelial growth and sclerotial
germination of Sclerotium rolfsii. Yaqub and Shahzad
(2006)**¥! reported that six fungicides viz. benomyl,
sancozeb, thiovit, dithane M-45, carbendazim, and
topsin-M were effective against Sclerotium rolfsii. No
fungicide inhibited the growth of Sclerotium rolfsii at
low concentration while high concentration of dithane
M-45 and sancozeb significantly reduced the growth of
Sclerotium rolfsii.**! According to Arunasri et al.
(2011), Crossandra, an important flower plant affected
by collar rot disease by Sclerotium rolfsii Sacc. was
controlled by four fungicides, viz., captan 50% WP,
thiophanate-methyl 70% WP, propiconazole 25% EC
and thiram 75% SD at five different concentrations. The
fungicide propiconazole, thiram and captan significantly
reduced the mycelial growth of S. rolfsii.

The fungicides hexaconazole, propiconazole,

difenoconazole; combi product, avatar (hexaconazole 4%
+ zineb 68%), nativo (tebuconazole 50%+ trifloxystrobin
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25%) and vitavax powder (thiram 37.5%-+carboxin
37.5%) and bioagents Trichoderma harzianum inhibits
Sclerotium rolfsii under field condition.®® Tariq et al.
(2012)"* studied that captan, carbendazim, metalaxyl
and carboxin were efficient against wilt pathogen under
in vitro condition. The root-rot in tomato was controlled
by using some potassium salt, salicylic acid and sorbic
acid.®¥

Mohamedy et al. (2014)3* reported that chemicals such
as K,HPO, (400mM), salicylic acid (100mM), sorbic
acid (7.5%) and potassium sorbate (7.5%) control root
rot disease of tomato caused by Fusarium solani,
Rhizoctonia solani and Sclerotium rolfsii and induce
positive effect on plant growth, yield and fruit quality of
tomato grown under field condition during two cropping
season. Khan and Javaid (2015)®" reported that four
fungicides tegula (tebuconazole), thiophanate methyl,
ridomil gold (metalaxyl+mancozeb) and mancozeb
significantly inhibits the radial growth of S. rolfsii under
in vitro condition. Besides it, two fungicides thiophanate
methyl and mancozeb substantially control the growth of
S. rolfsii under in vivo condition responsible for causing
collar rot disease in Chickpea. Wang et al. (2015)!2
reported that fluazinam has potent antifungal activity
against Sclerotium rolfsii which causes stem rot. Soil
fumigant such as methyl bromide, methane sodium and
chloropicrin inhibits the growth of mycelium of S.
rolfsii.l*

Biological control

Sclerotium rolfsii form brownish sclerotia that survive in
soil for long period tolerate biological and chemical
degradation due to the presence of melanin pigment in
the outer membrane of sclerotium.”? Pseudomonas
species produce antibiotics and antifungal metabolites
such as hydrogen cyanide, Fe-chelating siderophore**®
gluconase, cellulytic and chitinolytic enzymes. %
Biswas and Sen (2000)"" reported that Tricoderma
harzianum inhibit stem-rot of groundnut caused by
Sclerotium rolfsii. Anahosur (2001)1") has studied fungal
antagonists viz., Trichoderma harzianum, Trichoderma
viride, Gliocladium  virens,  Penicillium  sp.,
Paeocilomyces lilacinus, Bacillus subtilis, Pseudomonas
fluorescens and Mycorrhizae; which inhibit root rot, foot

rot, wilts, and damping-off diseases caused by
Sclerotium rolfsii,Macrophomina phaseolina,
Rhizoctonia  solani,Fusarium sp. and  Pythium

debarianum. Shlevin et al. (2003)®% reported that
Fusarium oxysporum, Radicis lycopersici and S. rolfsii
during solarization in an attempt to develop a dynamic
model for expressing the thermal inactivation of the
pathogens. After 20 days of exposure, the population of
F. oxysporum, Radicis lycopersici and S. rolfsii were
reduced by 69 to 95% and by 47.5 to 100%, respectively.

Abd-Allah  (2005)? revealed that Bacillus subtilis
control Sclerotium rolfsii by 92% under greenhouse
condition in peanut. Bacillus subtilis secrete antifungal
substance which is highly antagonistic against S.
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rolfsii.l’¥ Radawan et al. (2006)°" reported that
Trichoderma harzianum and Trichoderma hamatum
were most effective against Sclerotium rolfsii and
inhibited the mycelial growth by 79%. Trichoderma
species have also been used in commercial enzyme
productions like cellulases, hemicellulases, proteases and
B-1, 3-glucanase. The combination of Rhizobium and
T. harzianum were significantly effective against S.
rolfsii which caused stem rot disease and promote the
plant growth and increase seed production of groundnut.
Trichoderma harzianum has antagonistic activity against
Sclerotium rolfsii as it produce antibiotics substance such
as Viridin, gliotoxin, glioviridin, dermin and
trichodermin.®**! Trichoderma sp. has been reported to
have antagonistic activity against S. rolfsii and Fusarium
cicer under in vivo condition.’®" Trichoderma,
Penicillium and Aspergillus species significantly
inhibited the growth of S. rolfsii under in Vvitro
condition.™! Pastor et al. (2010)("" observed that
Pseudomonas sp. were more potent antagonistic activity
against Sclerotium rolfsii in the rhizospheric soil of
groundnut. Several species of Pseudomonas produce

antifungal antibiotics such as 2, 4 diacetyl
phloroglucinol, oligomycin, phenazine, pyolyteorin,
pyrrolnitrin and pyocyanin which inhibit fungal
activity 12737

Streptomyces sp. has the biological control activity of
root and stem rot as it produces antifungal and
antibacterial substances which inhibited Sclerotium
rolfsii and Ralstonia salanacearum in chilli pepper under
in vivo condition."®! Actinomycetes produce chitinase
enzyme which inhibits S. rolfsii growth under in vitro
condition, controls the stem rot disease and accelerate the
growth of Chilli.®? Pseudomonas cf.montelii produce
diffusible antibiotic, volatile metabolite, hydrogen
cyanide and siderophore that inhibits Sclerotium rolfsii
under in vitro condition and accelerate the germination,
shoot length, root length, number of leaves and
chlorophyll content of groundnut.’®*1 The arbuscular
mycorrhizal fungus Glomus fasciculatum suppress the
harmful effect of stem rot disease caused by Sclerotium.
Trichoderma harzianum showed the highest inhibition
(83.06%) of m?/celial growth of Sclerotium rolfsii.l'®!
Rekha (2012)° reported that Trichoderma sp. inhibited
the mycelial growth and formation of sclerotial bodies of
S. rolfsii. Samsuzzaman et al. (2012)® reported that
Trichoderma harzianum reduced the mortality in tomato
plants inoculated with S. rolfsii in soil and increase
height and production of tomato, so biofungicide inhibit
growth of S. rolfsii causes collar rot disease of tomato
and no risk of environmental pollution than chemical
control.

Arbuscular mycorrhizal fungi (Glomus fasciculatum)
significantly inhibit S. rolfsii which cause stem rot
disease of groundnut.”® Trichoderma species have been
reported as a biocontrol agent against S. rolfsii® causing
southern stem blight disease of soybean. 213424480 patrg
and Madhuri (2013)®" reported that T. harzianum
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inhibits mycelial growth of S. rolfsii under in vitro
condition which cause foot rot in finger millet. Khalid
(2013)B isolated four bioagents viz, Bacillus subtilis,
Pseudomonas fluorescens, yeast and Trichoderma viride
which inhibited damping-off disease of bean caused by
S. rolfsii. Bacillus subtilis, T. viride, and P. fluorescens
control 88.7%, 83.7% and 86.3% respectively as
bioagents against S. rolfsii and plants survived by 90.3%,
86.1% and 87.6% respectively. Trichoderma asperellum
increased glucanase, chitinase and peroxidase activity in
bulbs, roots and leaves of onion and it also inhibits the
growth of Sclerotium rolfsii.**¥ Trichoderma viride,
T.harzianum, Pochonia chlamydosporia, Pseudomonas
fluorescens and Bacillus subtilis have been reported as
biocontrol agent against Sclerotium rolfsii responsible
for causing southern blight disease in Zea mays.[**™
Darvin et al. (2013)%! selected three species of
Trichoderma (T. viride, T. harzianum and T.
longibrachiatum) for inhibition of radial growth of S.
rolfsii. T. viride and T. harzianum have highest radial
growth inhibition and T. longibrachiatum has lowest
radial growth inhibition of S. rolfsii using dual culture
technique under in vitro condition.

Pseudomonas aeruginosa is significantly active and
inhibits the growth of Sclerotium rolfsii by 73.7% under
in vitro condition.™ Adhilakshmi et al. (2014)"
isolated 30 actinomycetes from the rhizospheric soil of
groundnut from different area of Tamil Nadu, India and
tested for their antagonistic activity against Sclerotium
rolfsii Sacc. causing stem rot of groundnut following
dual culture technique under in vitro. Among the various
isolates tested in vitro, five isolates ie. CBE, ANR MDU,
SA and PDK were found significantly effective to
control the mycelial growth of S. rolfsii.

Mahato and Mondal (2014)"®® reported that the plaster of
Paris, Azotobacter  chroococcum,  vermicompost,
Pseudomonas, FYM and Trichoderma viride were highly
effective  against  S.rolfsii.  Trichoderma  and
Pseudomonas showed highest inhibitory activity
(68.28% and 74.25%respectively) against Sclerotium
rolfsii under in vitro condition."? Sab et al. (2014)"
studied eight bio-agents tested against S. rolfsii in dual
culture technique, all bio-agents inhibit growth of S.
rolfsii causal agent of collar rot of chickpea, but
Trichoderma harzianum recorded maximum growth
inhibition of S.rolfsii, compared to Pseudomonas
fluorescens and  Bacillus subtilis.  Trichoderma
harzianum and Trichoderma viride act as biocontrol
agent and inhibits 53.8% to 83.1% growth of Sclerotium
rolfsii and Rhizoctonia solani.l®® Six fungal species viz.
Penicillium sp., Aspergillus niger, Curvularia sp.,
Trichoderma harzianum, Trichoderma viride and
Fusarium species retards the growth of Sclerotium rolfsii
under in vitro condition in dual culture technique.t"
Swathi et al. (2015)™"! reported that T. harzianum and T.
virens were more active against S. rolfsii with 100%
inhibition under in vitro condition. Khalequzzaman
(2015)™* reported that Rhizobium biofertilizer was more
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efficient to control foot and root-rot of Chickpea.
Trichoderma viride contain antagonistic activity at
optimum temperature 37 °C and pH six against
Sclerotium rolfsii.®  Bacteriocinogenic Lactococcus
lactis JC10 can significantly inhibit mycelial growth of
S. rolfsii in dual culture technique under laboratory
conditions.®”)

Pseudomonas species act as a biocontrol agent and
produce antifungal metabolites such as 2,4-
diacetylphloroglucinol (DAPG), pyoluteorin, pyrrolnitrin
and phenazines which inhibit the growth of S.rolfsii.>”!
Basumatary et al. (2015)™ have selected six fungal
species viz. Penicillium sp, Curvularia sp Aspergillus
niger, Trichoderma harzianum, Trichoderma viride and
Fusarium spp as bio-agents against Sclerotium rolfsii.
The maximum percentage of growth inhibition of
Sclerotium rolfsii was observed with Trichoderma
harzianum (77.39%) and Trichoderma viride (76.54%),
while Penicillium sp (29.05%), Aspergillus niger
(30.48%), Curvularia sp (13.57%) and Fusarium sp.
inhibited the growth by 3.02% under in vitro condition.
Trichoderma  species produced [-xylosidase, a-
glycosidase, B-glucosidase, cellobiohydrolase, trypsin,
chymotrypsin and chymoelastase-like proteases and N-
acetyl B-glucosaminidase which are responsible for the
biocontrol activity of Sclerotium rolfsii.

Elshahawy et al. (2016)"® reported that ten Trichoderma
species and seven fungicides were effective against
Fusarium solani, F. oxysporum, Rhizoctonia solani,
Macrophomina phaseolina and Sclerotium species.
Trichoderma harzianum and T. atroviride inhibited the
growth of S. rolfsii but the mutant parent were more
efficient compared to parent bio-agent against collar rot
disease of chickpea caused by S. rolfsii. Mutant strain T.
harzianum and T. atroviride successfully inhibited the
excessive ([:Jrowth of S. rolfsii by 82.9%.1%) Ramzan et
al. (2016) studied 15 bio-agents against S. rolfsii
responsible for root rot of mungbean in which
Trichoderma harzianum, Bacillus cereus, B. subtilis, T.
virens, Pseudomonas fluorescens and Micrococcus
varians were effective bio-agents but Bacillus subtilis
and Trichoderma harzianum were more effective.
Karthikeyan et al. (2006)"®Y reported that Trichoderma
viride, T. harzianum and Pseudomonas fluorescens Wwere
inhibitory bioagents against the growth of Sclerotium
rolfsii (Sacc.) in stem-rot of groundnut. T. viride
inhibited the mycelial growth of the pathogen by
69.40%, while P. fluorescens inhibited 64.40%.

Plant extracts

Butt et al (2016)! reported that two important
indigenous  plants like Alstonia scholaris and
Azadirachta indica leaf extract were more effective
against S. rolfsii under in vitro condition at different
concentrations Sl%, 2%, 3%, 4% and 5%). Islam and
Farug (2012)*" studied garlic clove, allamonda leaf,
ginger rhizome, neem leaf, kalijira seed, turmeric
rhizome, bel leaf, katamehedi leaf and onion bulb were

139



Dwivedi and Prasad.

effective against damping-off of tomato but neem leaf
extract was most efficient than other extract. Amin et al.
(2013)1° selected different plants viz., rhizome ginger,
neem leaf, tobacco leaf, rhizome of turmeric, and cow’s
urine. All plant extracts inhibited the growth of
Sclerotium rolfsii at only higher concentration, while
rhizome of turmeric inhibited the growth at a low level.
Sab et al. (2014)" studied ten botanical extracts against
Sclerotium rolfsii and only one 15% aqueous extract
concentration of agave inhibited the growth of S. rolfsii
by 90% causes collar rot of chickpea. Dania et al.
(2014)4 reported that Oryza sativa husk and Quercus
phillyraeoides extract at different concentration ie. 0.5%,
1.0%, 1.5%, 2.5% and 3.5% wi/v under in vitro and in
vivo condition effective against Sclerotium rolfsii cause
tuber-rot disease of white yam. The extract concentration
3.5% wi/v was more effective comparison other.

Tang et al. (2015)"% reported that Cyperus dofformis
was more resistance against Sclerotium  rolfsii.
Cymbopogon martini oil was most efficient and inhibited
the mycelial growth of S. rolfsii.*Y Okigbo et al.
(2015)" have reported that Dioscorea bulbifera extract
was most effective against the white yam root rot caused
by S. rolfsii. Siddiqui et al., (2016)°Y have reported that
leave, stem and root extracts of Nerium oleander,
prepared in aqueous, methanol, ethanol, chloroform and
acetone, control the growth of F. oxysporum, S.rolfsii
and Macrophomina phaseolina.

Integrated management

The combination of nitrogenous compound, ammonium
bicarbonate and fungicide carboxin control S.rolfsii on
turf under field condition.® Bacillus subtilis,
Gliocladium virens and fungicide quintozene were
effective against root rot disease in grapevine nurseries
caused by Sclerotium rolfsii.*® Adandonon et al.
(2006)® first reported that Moringa leaf extract
combined with Trichoderma act as an integrated
biocontrol agent against Sclerotium damping-off and
stem rot disease of cowpea in the field condition. The
antagonistic combination of Trichoderma harzianum and
Pseudomonas fluorescens can be used for effective
management of collar rot.!*!

Sahani et al. (2008)*" have reported that combination of
ZnS0O, and oxalic acid was 100% effective against the
collar rot of chickpea caused by S. rolfsii under
greenhouse condition. Banyal, et al. (2008)"*% selected
ten fungicides viz., carbendazim 50 WP, carbendazim +
mancozeb 75 WP, captan 50 WP, chlorothalonil 80 WP,
thiabendazole 80 WP, mancozeb 75 WDG, carboxin 75
WP, propineb 70 WP, mancozeb 75 WP and
tebuconazole 5 DS; five bioagents Trichoderma
harzianum (local strain), Trichoderma viride (local
strain), Gliocladium virens (local strain), Paecilomyces
lilacinus (Bhubaneswar strain) and T. viride (Ecoderma).
These inhibited Sclerotium rolfsii causing collar rot of
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tomato, but the combination of tebuconazole and T.
viride (local strain) controls 100% effective against
Sclerotium rolfsii. Madhavi and Bhattiprolu (2011)%
reported that tebuconazole and combination of
carbendazim and mancozeb were very efficient against
Sclerotium rolfsii causing root-rot in chili. The
combination of the rhizome of turmeric and cow’s urine
was more efficient against the growth of Sclerotium
rolfsii.[%®!

Microbispora species and fungicide thiram are
antagonistic against Sclerotium rolfsii.”! The chemical
fungicide (indofil M-45, bavistin, blitox, viavax power,
kavach, curzet and krilaxyl gold); plant oils (Karanja oil,
mahua oil, neem oil and chaulmoogra oil) and leaf
extracts (Mariya exatica and Vinca rosea) inhibits radial
growth of S.rolfsii under in vitro condition.%!
Trichoderma viride and fungicide mancozeb and
camazeb significantly inhibit the growth of plant
pathogen i.e. Sclerotium rolfsii.* Trichoderma viride
selected from ginger soil have been recorded to be very
effective in controlling the growth of Sclerotium rolfsii
but the combination of T. viride and mancozeb could be
detrimental to tomato plant.?

Effect of Solarization on Sclerotium rolfsii

Soil solarization is most effective for soil pathogen S.
rolfsii during the hot summer months where soil
temperature level increased that kill many important soil-
borne fungal and bacterial plant pathogens. Soil
solarization is a hydrothermal procedure which used
transparent film to capture solar radiation in the soil. In
hot arid region of India solarization is effective against
soil pathogen particularly during April — June months. !
Mihail (1983)"® recorded three months temperature
during soil solarization i.e. in April, June and September;
the maximum temperature recorded was during June and
concluded that solarization was significantly effective
Macrophomina phaseolina and S. rolfsii. Stapleton and
Devay (1986)1%! reported that soil solarization is very
efficient for pre-plant, post-plant and soil treatment with
the help of plastic film layer against the soil-borne
pathogen. Solarization is more effective for organic
amendments such as compost, green manures, plant
residues and fertilizers; a combination of solarization
with organic amendments has a significantly effects
against pathogen control.®”]

Bhardwaj and Raj (2004)™ reported that soil
solarization with transparent polyethylene mulch (25
pm) for 40 days (June to July) was effective for the
control of collar and root rot of strawberry caused by S.
rolfsii. Soil solarization inhibit the germination of
sclerotia on 40 days completely®® at 7 cm soil depth.
Moctezuma et al. (2006)!"” studied three organic soil
combined with solarization inhibited the growth of
Sclerotium rolfsii.
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Table: Control of pathogen of some important crops using antagonistic microbial inoculates and botanicals.

S. Infected Name of .
No. Crop part of crop | disease Study area Antagonist Reference
plant leaves extract of Argemone Quadri and
1. | Chilli Root Root-rot Aurangabad District | mexicana Linn, Eucalyptus globulus | Fatima
Labill and Murraya koenigii (2016)
Root and Foot and . . Bankoliya et al.
2. | Soybean stem collar rot M. P. Trichoderma harzianum (2015)
. - Leaves extract and seed oil of Akram et al.
3. | Chickpea Stem collar rot Rawalpindi Pongame (Pongamia pinnata) (2016)1
T. harzianum, T. viride, Duranta Shwetha and
4 Stevia Leaves Sclerotium Dharwad (karnataka) | repens, Eupatorium odoratum, Hegde
" | rebaudiana wilt Panchagavya , cow urine, Neem oil, | (2012)1%"
Datura stramonium and Jeevamruta
. Trichoderma sp., P. fluorescensand | Rasu et al.
5. | Sugarbeet Root Root Rot Tamil Nadu Bacillus subtilis (2013)
6 Melon Melon Southern Wilmar Benih Bamboo rhizospheric Darma et al.
' leaves blight rot Indonesia Microbe ie. Bacillus subtilis (2016)1?%
Plandu, Ranchi, . Kumar et al
7. | Plant Stem Collar rot Jharkhand T. harzianum (2012)59
Plant extracts H. anthelminthicus
. . (fruits), C. magna (fruits), C. sappan | Jantasorn et al.
8. | Rice Stem Stem rice Sakaeo campus (barks), X. lanceatum (fruits) and C. (2016)[49]
brachiata (barks)
T. viride, P. fluorescence, T.
Sundarbans of West harzianum, Cow urine, Neem, Maji and Nath
9. | Sunflower Stem Collar rot B (Azadirachta indica), Tulsi (Ocimum | (2016)C!
engal
sanctum) and Datura (Datura
stramonium)
10. | Groundnut Stem Stem-rot Madurai Trichoderma harzianum g%%%??sft al.
Pulses Research neem leaf extract, neem oil, garlic
. foot-rot and Centre, . - Khalequzzaman
11. | Lentil Root ; extract, Trichoderma viride compost, 5]
root-rot Ishurdi, Pabna, . (2016)
T. harzianum compost, provax 200
Bangladesh
North Lombok . Suheri et al.
12. | Peanut Stem Stem rot District Indonesia Trichoderma sp. (2014)11%8
Groundnut . Darvin and
13. | (Arachis Stem Stem rot nga_tla, Guntur Trichoderma spp., P_seudomo_nfas Kumari
District fluorescens and Bacillus subtilis 271
hypogaea) (2013)
Jute (Corchorus Anthracnose Aspergillus niger and Trichoderma Hosen et al.
14. spp.) Stem and Soft-rot | DNaka viride (2016)1)
- . Jacob et
15. | Groundnut Stem Stem-rot Semi-Arid Tropics, Actinomycetes al.(2016)M8
Patancher
Pseudomonas fluorescens ,
Stem and Root and Pseudomonas spp., Alcaligenes Rangeshwaran
16. | Sunflower PDBC, Bangalore Pp-, g and Prasad
root collar-rot odorans, P. putida, Streptomyces [93]
' : (2000)
spp.and Bacillus pantothenticus
Auranaabad Leaves extracts of Annona squamosa | Quadri and
17. | Chilli Root Root-rot Mahar%shtra’ Linn, Brassica campestris Linn. Fatima
(Sarson) and Ocimum sanctum Linn | (2016)%
CONCLUSIONS REFERENCE

The present review article concluded that biological, 1.
chemicals, plant extract and soil solarization inhibits
growth of S. rolfsii. The biological and medicinal plant
extract controls of S. rolfsii are eco-friendly significant
for environment and farmer.
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