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Abstract
Betel vine Piper betle L. is largely grown as an important cash crop in Bangladesh. Foot and root
rot of betel vine is the most overwhelming disease which decreases the production of betel leaf
to a great extent. Management of foot and root rot disease of betel vine caused by Sclerotium
rolfsii was studied during June to December 2012in the Laboratory, Department of Plant
Pathology, Sher-e-Bangla Agricultural University, Dhaka, Bangladesh in completely randomized
design(CRD) with 3 replications. Among treatments 6 fungicides, 5 plant extracts, 2 bio-agents
and control were evaluated for their efficacy against Sclerotium rolfsii. A remarkable inhibition
of mycelium growth, number of sclerotia of Sclerotium rolfsii was achieved by treating with the
chemical fungicide Bavistin. The fungicide Bavistin proved to be the best in controlling the
radial mycelial growth of Sclerotium rolfsii. Among the eco-friendly approach, garlic clove
extract and Trichoderma harzianum showed better performance in vitro compared to untreated
control.
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Introduction
The betel leaf familiarly known as ‘pan’ (Piper betle L.) is a perennial climber cultivated largely for its
shiny, green heart-shaped leaves, which is an important cash crop of Bangladesh and used as a
masticatory. Bangladesh is the second largest grower of betel vine on about 14000 hectares (Anonymous,
2006). Total annual production of the crop in Bangladesh is about 72,500 tons (Anonymous, 2006). But
the acreage of betel vine is decreasing due to highly susceptibility to diseases, pests and some natural
calamities (Sayeeduzzaman, 1988). Furthermore, humid and moist shaded conditions where they are
cultivated are favorable for betel vine growth and also favor a variety of root and foliage disease
development (Goswamiet al., 2002). Among the diseases of betel vine foot and root rot caused by
Sclerotium rolfsii is the most overwhelming disease which decreases the production of betel leaf to a
great extent (Islam, 2005).
Sclerotium rolfsii Sacc. is a serious soil borne pathogenic fungus and harmful to many crops which are
economically valuable in most of the tropical and subtropical region of the world (Aycock, 1966). It has
a wide host range and it has been referred as an almost omnipathogenic organism and can maintain
continuity of generation under adverse situation by the formation of sclerotia(Talukdar, 1974). Hence, it
is very difficult to control even by the use of chemical fungicide. At present diseases are mainly managed
by the indiscriminate use of chemicals not only hazardous to living being but also break the natural
ecological balance by killing the beneficial and/or antagonists microorganisms and also induced the
development of resistant isolates of the pathogens, which sometimes become more virulent.
On the other hand, botanical extracts are biodegradable and their use in crop protection is a practical
sustainable alternative. It reduces environmental contamination and health hazards (Grange and Ahmed,
1988). For the reason, research on the active ingredients, fungicide preparation, application rate and
environmental impact of botanical fungicides is a prerequisite for sustainable agriculture (Buss and Park,
2002). Similarly, biological control of soil borne pathogens offer environmentally safe, durable and cost
effective alternative to chemicals (Papavizas and Lumsden, 1980; Mukhopadhyay, 1994). Many species
of fungi and bacteria are reported to be effective bio-control agents against soil borne plant pathogens
(Papavizas, 1985; Mukhopadhyay, 1994).
Hence, efforts have to be made to retain pathogen activity below economic threshold level by choosing
methods alternative to of chemicals only. So, the present experiment was undertaken to study the effect
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of some chemical fungicides, bio-agents and botanical extracts on the growth and sclerotia formation of
Sclerotiumrolfsii in vitro to control the foot rot disease of betel vine.Considering above facts, the
objectives were:
-To isolate and identify the causal pathogen of foot and root rot disease of betel vine
- Screening of selected chemicals, plant extracts and bio-agents against the pathogen
-To find out the effective methods to control foot and root rot disease of betel vine in vitro
Materials and Methods
The experiment was conducted at the Laboratory, Department of Plant Pathology, Sher-e-Bangla
Agricultural University (SAU), Sher-e- Bangla Nagar, Dhaka- 1207 from June 2012 to December 2012.
Collection of diseased specimens
Diseased stem samples of betelvine(Piper betle L.) were collected from different “boroj” in Pabna
district.Collected samples were put in polyethylene bags immediately after collection to protect them
from drying. Then the samples were preserved at 40C in refrigerator for isolation of Sclerotiumrolfsii.
Sterilization of materials and equipment’s
Liquid materials, such as media and distilled water were sterilized in an autoclave 121ᵒC and 15 pound
persquare inch (p.s.i.) for 20 min. For surface sterilization 0.1% sodium hypochlorite (NaOCl) was
usedfor plant materials such as leaf, stem, seed etc., and rectified spirit used for other equipment’s like
inoculation-needles, forceps, inoculation chamber, hands, etc.
Isolation of causal organism
The pathogens associated with the foot rot disease of betelvine were isolated following tissue planting
method (Tuite, 1969; Mian, 1995). At first the diseased plant parts (stem) were thoroughly washed to
remove soil and sand particles. Then infected plant parts were cut into small pieces (5 mm) from
advancing end of the lesions. The cut portion was surface sterilized with 1% chlorox (NaOCl) for 5
minutes and rinsed with sterilized water for 3 times. Surface sterilized plant pieces were plated on PDA
media in 90 mm petridishes and incubated at room temperature of 22± 20ᵒC for 7-10 days and examined
daily for any fungal growth. A mycelial block (5 mm dia) was transferred to another PDA plate and
incubated. After 10-15 days of inoculation mycelia as well as mustard seed like brown sclerotia are
formed (Figure 1).
Identification, multiplication and preservation of the pathogen
Pure culture of the isolates were prepared following hyphal tip methods (Tuite, 1969;Mian, 1995) and
subsequently transferred to fresh PDA slants in test-tubes and petridishes. Petridishes and test tube slants
containing pure culture of Sclerotium rolfsii were stored at 4ᵒ C.

(a)

(b)

(c)

Figure1. Isolation of causal organism; (a) Foot rot disease sample of betel vine, (b) Infected vinesegment
on moist blotter and (c) Pure culture of S. rolfsii showing immature sclerotia
Screening of fungicides, plant extracts and bio-agents against Sclerotiumrolfsii
Six fungicides namely,Bavistin 50 WP, Topgan, Tilt 250 EC, Ridomil gold, Rovral 50WP, and Dithane
M-45 were tested following poisoned food technique in vitro to evaluate their effect on colony growth
and sclerotia formation of Sclerotium rolfsii. The details of the fungicides are presented in the (Table 1).
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Table 1. Fungicides used in the Bio –assay against Sclerotium rolfsi
Trade name
Bavistin 50 WP

Common name
Mythyl—Benzimidazole Carbamate

Conc. Used
2g / L

1-[2-(2,4-Dichlorophenyl)-4-propyle1,3-dioxalane-2

Active ingredient
50% Carbendazim
50% Copperoxychloride
250 ml/
LitrePropiconazole

Metalaxyl+Mancozeb

68% Metalaxyl

5g / L

50% Iprodione

2g / L

80% Mancozeb

2g / L

Topgan

Copper-oxychloride

Tilt 250 EC
Ridomil gold MZ
68 WP

3-(3,5-dichlorophenyl)-N-(1-(methyl)2,4-dioxo-1-imidazolidinecarboxamide
Manganous ethylene
bisdithiocarbamate-ion

Rovral-50WP
Dithane M-45

2g / L
2ml /L

Collection of botanicals
Botanicals were collected from different places (Figure 2). Garlic, ginger, onionvwere collected from the
Agargoan bazar, Tejgoan, Dhaka. Leaves of Neem and Allamanda were collected from Sher-e-Bangla
Agricultural University campus.

(a)

(b)

(c)

(d)
(e)
Figure 2. Plant parts used to test antifungal activity against Sclerotium rolfsii (a) Garlic (Allium sativum),
(b) Onion (Allium cepa), (c) Ginger (Zingiber officinale), (d) Neem (Azadirachta indica) and (e)
Allamanda (Allamanda cathertica)
Preparation of plant extracts
The extracts were prepared by using the method of Ashrafuzzaman and Hossain (1992). For preparation
of extracts, collected leaves were weighted in an electric balance and then washed in the water. After
washing the big leaves were cut into small pieces. For getting extract, weighted plant parts were blended
in an electric blender and then distilled water was added into the jug of the blender. The pulverized mass
was squeezed through 3 folds of fine cotton cloth. For getting 1:2 (w/v) ratio 200 ml of distilled water
was added with 100g plant parts. The particulars of the botanicals used for the experiment are listed in
(Table 2).
Table 2. The particulars of plant species used in this study
Common name
Garlic
Onion
Ginger
Neem
Allamanda

English name
Garlic
Onion
Ginger
Margosa tree
Allamanda

Scientific name
Allium sativum
Allium cepa
Zingber officinale
Azadirachta indica
Allamanda cathertica L.

Plant parts used
Clove
Bulb
Rhizome
Leaf
Leaf

Bioassay following growth inhibition technique using fungicides and plant extracts
Groove/ Cup method: From a PDA plate three 5mm discs of the medium were scooped from three
places maintaining an equal distance from the centre by a sterilized disc cutter. One milliliter of plant
extract was put into each hole and the plates were stored overnight in refrigerator for diffusion of the
input in the medium around the hole before resumption of fungal growth. The next day, one 5-mm block
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of 7 days old fungal culture (pathogen) cut by sterilized disc cutter and was placed at the centre of the
plate. The linear growth (cm) of mycelium of S. rolfsii was recorded at 24hrs. interval until the control
plates were filled in (Nene and Thaplial, 1997).
Effect of bio-agent against Sclerotium rolfsii
Twobio-agents comprising one fungus and one bacterium were evaluated against S. rolfsiifollowing cup
method and dual culture method.
Isolation / collection of bio-control agents
Bio-control agents Trichoderma harzianum were collected from Bangladesh Agricultural University and
Pseudomonas fluorescens were collected from Laboratory of Sher-e-Bangla Agricultural University
department of Plant Pathology (Figure 3).The fungal antagonists were cultured in Potato Dextrose Agar
(PDA) medium and the bacteria in Nutrient Agar (N.A) medium.

(a)

(b)

Figure 3. Bio-agents used to test antifungal activity against Sclerotium rolfsii; (a)Pure culture of
Trichoderma harzianum and (b) Pureculture of Pseudomonas fluorescens
Dual culture method for screening bio-agent against Sclerotium rolfsii
PDA media was prepared and sterilized in an autoclave at 121ᵒC for 15minutes then the medium (20ml)
was poured into sterilized petri-plate (90 mm diameter) the medium is in lukewarm state and allow it to
solidify at room temperature. The culture discs (7days old) of the bio agents and pathogen was cut
separately with the help of sterilized cork bores (5 mm). The culture discs of pathogen and bio agents
aseptically was transferred and place them at periphery of the petri-plates containing the medium (Care
should be taken to place the both discs of pathogen and bio agent at equidistance i.e. 2 to 3 cm apart from
the periphery from the petri plate in opposite direction). Inoculate with culture disc of the pathogen alone
in the petri plates containing PDA, which serves as control. The inoculated petri-plates were transferred
into the incubator and incubate at 25ᵒC. The growth of the pathogen was observed periodically and
antagonist in petri-plates and measure the colony growth (diameter) in each petri-plate.The percent
inhibition of the pathogen was calculated by the bio-agent when the growth of the pathogen is full in the
control plates.
Measurement of radial growth (cm) and determination of Percent inhibition
After 60 hours of incubation, radial growth (cm) of S. rolfsii in petridishes was recorded. The radial
growth (cm) of mycelium of each plate was measured by taking average of the two diameters taken right
angles for each colony and then these plates were kept for 30 days for sclerotia formation.Inhibition of
radial growth was computed based on colony diameter on control plate.
Counting of sclerotia
After 30 days the sclerotia of each petridish were separated by using camel hair brush and number of
sclerotia of each petridish was counted manually. Here a petridish was maintained as control to compare
it with others.
Treatments
T1 = Bavistin 50 WP
T2 = Topgan
T3 = Tilt250 EC
T4 =Ridomilgold
T5 =Rovral 50 WP
T6 =DithaneM-45
T7 = Garlic cloveextract

T8=Onion bulb extract
T9=Ginger rhizome extract
T10=Neem leaf extract
T11=Allamondaleaf extract
T12=Trichoderma harzianum
T13=Pseudomonas fluorescens
T14= Untreated control

Statistical analysis of data:
Completely Randomized Design (CRD) was followed for the laboratory experiments. The data were
statistically analyzed by using computer package program (MSTAT-C). The significant difference of the
treatment means were compared by Duncan’s Multiple Range Test (DMRT).
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Results
Effect of the treatments in controlling foot and root rot disease of betel vine caused by Sclorotium rolfsii
was assessed in vitro. The results were compiled based on the inhibition of radial mycelium growth,
number of sclerotia.
In vitro efficacy of fungicides in inhibition of mycelial growth of Sclerotium rolfsii in poisoned food
technique (cup method)
The efficacy of fungicides on radial mycelial growth of Sclorotium rolfsii in vitro shown in (Table 3) and
(Figure 5). Fungicides have profound effect on reduction of radial mycelial growth of the fungus. All the
tested fungicides significantly reduced radial mycelial growth of the fungus. Radial mycelial growth for
all the tested fungicides ranged from 2.70 cm to 9.00 cm recorded after inoculation of 4 days. The lowest
radial mycelial growth (1.39 cm, 2.29 cm, 2. 48 cm, 2.70 cm)of Sclorotium rolfsii was recorded in case
of Bavistin at 1 day, 2 days, 3 days, 4 days after inoculation respectively. The performance of Bavistin in
reduction of radial mycelial growth was the best followed by Topgan, Tilt 250 EC, Ridomil Gold, Rovral
and Dithane M-45 irrespective of days after incubation. The highest radial mycelium growth (9.00 cm)
was recorded in untreated control preceded by Ridomil Gold (7.19 cm), Rovral (7.34 cm)and Dithane M45 (7.70 cm) at 4 days after inoculation. Bavistin was found promising in reducing the growth of the
fungus in the laboratory followed by Ridomil Gold.
Furthermore, all the tested fungicides have strong effect to produce percent inhibition against Sclorotium
rolfsii in culture media. The highest percent inhibition (70%) was recorded in case of Bavistin preceded
by Rovral (18.44%) and Dithane M-45(14.44%) at 4 days after inoculation. No growth inhibition was
found in case of untreated control treatment.
Table3. In vitro efficacy of fungicides in inhibition of mycelial growth of Sclerotium rolfsii in poisoned
food technique (cup method)
Radial mycelial growth (cm)
Treatments

1 DAI

2 DAI

1.39 g
2.29 g
Bavistin 50 WP
1.50 f
2.49 f
Topgan
1.55 e
2.56 e
Tilt 250 EC
1.60 d
4.20 d
Ridomil Gold
1.65 c
4.26 c
Rovral 50 WP
1.70 b
4.34 b
Dithane M-45
2.13 a
6.03 a
Control
LSD(0.05)
0.00055
0.05538
*In a column, DAI = Days after inoculation

3 DAI

4 DAI

2.48 g
2.77 f
2.81 e
5.20 d
5.30 c
5.43 b
8.41 a
0.00055

2.70 g
3.10 f
3.14 e
7.19 d
7.34 c
7.70 b
9.00a
0.00055

% Inhibition of
mycelial growth
(4 DAI)
70.00
65.55
65.11
20.11
18.44
14.44
0.00
-

(a)

(b)

(c)

(d)

(e)

(f)

Figure 5. Radial mycelial growth of S. rolfsii against (a)Bavistin 50 WP, (b) Topgan, (c) Tilt 250EC,
(d)Rovral 50 WP, (e)Ridomil Gold and (f) Control after 4 days ofinoculation
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In vitroefficacy of plant extracts in inhibition of mycelialgrowth ofSclerotiumrolfsiiin poisoned food
technique (cup method)
Efficacy of plant extracts on radial mycelial growth of Sclerotiumrolfsii is shown in (Table 4) and
(Figure 6). Plant extracts have profound and significant effect on reduction of radial mycelial growth of
the fungus. Radial mycelial growth for all the tested plant extracts ranged from 6.70 cm to 9.00 cm
recorded after incubation of 4 days. The lowest radial mycelial growth (1.70 cm, 3.26 cm, 5.03 cm, 6.70
cm) of Sclerotiumrolfsii was recorded in case of Garlic at 1 day, 2 days, 3 days, 4 days after inoculation
respectively. The performance of Garlic in reduction of radial mycelial growth was the best followed by
Onion, Ginger, Neem, Allamonda irrespective of days after inoculation. The highest radial mycelial
growth (9.00 cm)was recorded in untreated control preceded by Onion (8.86 cm), Allamonda (8.85 cm)
and Ginger (8.83 cm) at 4 days after incubation. Garlic was found promising in reducing the growth of
the fungus in the laboratory followed by Onion and Allamonda.
All the tested plant extracts have strong effect to produce percent mycelial growth inhibition of
Sclerotiumrolfsii in culture media. The highest percent inhibition (25.56%) was recorded in case of
Garlic preceded by Onion (1.56%), Allamonda (1.67%) and Ginger (1.89%) at 4 days after inoculation.
No percent inhibition was found in case of untreated control treatment.
Table 4. In vitro efficacy of plant extracts in inhibition of mycelial growth of Sclerotium rolfsii in
poisoned food technique (cup method)
Radial mycelial growth (cm)
Treatments

1DAI

2DAI

1.70 c
3.26 d
Garlic
2.00 ab
5.85 a
Onion
1.98 ab
5.41 b
Ginger
1.74 c
3.43 d
Neem
1.91 b
4.91 c
Allamond0a
2.13 a
6.03 a
Control9c
LSD (0.01)
0.1932
0.4247
*In a column, DAI = Days after inoculation

3DAI

4DAI

5.03 c
8.35 a
8.38 a
5.41 c
7.40 b
8.43 a
0.3943

6.70 c
8.86 a
8.83 a
7.00 b
8.85 a
9.00 a
0.1932

% Inhibition of mycelial
growth
(4 DAI)
25.56
1.56
1.89
22.22
1.67
0.00
-

(a)

(b)

(c)

(d)

(e)

(f)

Figure 6. Radial mycelial growth of S. rolfsii against; (a) Garlic extracts, (b) Neem leaves extracts, (c)
Allamonda extracts, (d) Onion extracts, (e) Ginger extracts and (f) Control after 4 days of
inoculation
In vitro efficacy of bio-agents in inhibition of mycelial growth of Sclerotium rolfsii in dual culture
method
The efficacy of bio-agents on radial mycelial growth of Sclerotiumrolfsiiis shown in (Table 5) and
(Figure. 7). Bio-agents have significant effect on reduction of radial mycelial growth of the fungus.
Radial mycelium growth of S. rolfsii against all tested bio-agents ranged from 5.15 cm to 9.00 cm
recorded after inoculation of 4 days. The lowest radial mycelial growth (1.16 cm, 2.15 cm, 3.81 cm, 5.15
cm) of Sclerotium rolfsii was recorded in case of Trichoderma harzianumat 1 day, 2 days, 3 days, 4 days
after inoculation respectively. The performance of Trichoderma harzianum in reduction of radial
mycelial growth was the best followed by Pseudomonus fluorescens irrespective of days after
inoculation. The highest radial mycelium growth (9.00 cm) was recorded in untreated control preceded
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by Pseudomonus fluorescens (6.51cm) and Trichiderma harzianum at 4 days after inoculation.
Trichoderma harzianum is better than Pseudomonus fluorescens in reduction of radial mycelial growth
of S. rolfsii in dual culture.
All the tested bio-agents have strong effect to produce percent growth inhibition against Sclerotiumrolfsii
in culture media. The highest percent inhibition (42.77%) was recorded in case of Trichoderma
harzianum preceded by Pseudomonuss fluorescens (27.66%) at 4 days after inoculation. No percent
inhibition was found in case of untreated control treatment.
Table 5. In vitro efficacy of bio-agents in inhibition of mycelial growth of Sclerotium rolfsii in dual
culture method
Radial mycelial growth (cm)
Treatments

1DAI

2DAI

Trichoderma
1.16 c
2.15 c
harzianum
Pseudomonas
1.17 b
2.38 b
fluorescens
2.13 a
6.03 a
Control
LSD (0.05)
0.00063
0.08935
*In a column, DAI = Days after inoculation

% Inhibition of
mycelial growth
(4 DAI)

3DAI

4DAI

3.81 c

5.15 c

42.77

4.34 b

6.51 b

27.66

8.41 a
0.00063

9.00 a
0.00063

0.00
-

In vitro efficacy of fungicides, plant extracts and bio-agentson sclerotia formation of Sclerotium
rolfsii
Efficacy of fungicides, plant extracts and bio-agents on sclerotia formation of Sclerotiumrolfsii is shown
in (Table 6) and (Figure 8). All the tested fungicides, plant extracts and bio-agents have profound effect
on decreased sclerotia formation of the fungus. All the tested fungicides, plant extracts and bio-agents
significantly reduced the number of sclerotia formation of the fungus. Number of sclerotia for all the
treatments ranged from 114.7 to 529.0 recorded after inoculation of 30 days. The lowest number of
sclerotia (114.7) of Sclerotium rolfsii was recorded in case of Bavistin at 30 days after incubation. In case
of Topgan the number of sclerotia (122.7) that was statistically similar with the number of sclerotia
(124.3) ofTilt 250 EC. Among 5 plant extracts garlic clove extract (209.0) and neem leafextracts (214.0)
showed better performance and among 2 bio-agents Trichoderma harzianum (132.3) showed better
performance. Numbers of sclerotia produced at others fungicides, plant extracts and bio-agents were
significantly different among each other. The highest number of sclerotia (529.0) of Sclerotium rolfsii
was recorded in case of untreated control treatment preceded by Trichoderma harzianum, Garlic, Topgan
at 30 days after inoculation. Bavistin was found promising in reducing the number of sclerotia formation
of the fungus in the laboratory followed by Topgan, Ridomil Gold, Garlic, Neem, Trichoderma
harzianum.
All the tested fungicides, plant extracts and bio-agents have strong effect to produce percent reduction of
number of sclerotia against Sclerotium rolfsii in culture media. The highest percent reduction of number
of sclerotia (78.32%) was recorded in case of Bavistin preceded by Rovral (41.39%), Garlic (60.49%),
Neem (59.55%) and Trichoderma harzianum (74.99%) at 4 days after inoculation.
Table 6. In vitro efficacy of fungicides, plant extracts and bio-agents on sclerotia formation of
Sclerotium rolfsii
Treatments
Bavistin 50 WP
Topgan
Tilt 250 EC
Ridomil Gold
Rovral 50WP
Dithane M-45
Garlic
Onion
Ginger
Neem
Allamonda
Trichoderma harzianum
Pseudomonas fluorescens
Control
LSD (P ꞊ 0.01)

Number of sclerotia
114.7 m
122.7 l
124.3 l
305.0 g
310.3 f
314.3 e
209.0 j
349.7 c
353.3 b
214.0 i
318.3 d
132.3 k
232.3 h
529.0 a
2.913

% Reduction of number of sclerotia over control
78.32
76.81
76.51
42.34
41.39
40.59
60.49
33.89
33.21
59.55
39.88
74.99
56.09
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(a)
(b)
(c)
Figure 7. Radial mycelial growth of S. rolfsii against (a) Trichoderma harzianum, (b) Pseudomonas fluorescens and
(c) Control after 4 days of inoculation

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(i)

(j)
(k)
Figure 8. Sclerotia formation under different treatments (a) Bavistin 50 WP, (b) Tilt 250 EC, (c) Topgan,
(d) Ridomil Gold, (e) Rovral, (f) Garlicextracts, (g) Neem extracts, (h) Allamonda Extracts, (i)
Onion extracts, (j)Trichoderma harzianumand (k) Control
Discussion
The fungicides, plantextracts and bio-agents assay in the laboratory showed significant effect inreducing
radial mycelial growth ofSclerotiumrolfsii.It has been alsofound that Bavistin 50 WP and Topgan have
strong effect to inhibit mycelialgrowth ofSclerotiumrolfsiiin culture media. The present findings
werewell supported by the reports ofRondonet al., (1995) where they used Copper Oxychloride,
Vinclozolin (as Ronilan), Iprodione (as Rovral), Metalaxyl (as Ridomyl), Chlorothalanil (as Daconil),
PCNB [Quintozene], Captan, Benomyl, Carboxin + Thiram and Thiabendazole at five concentrations
against the growth and sclerotia formation of Sclerotiumrolfsii. Carboxin + Thiram, Copper Oxychloride
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and Quintozene were found to be most effective, both in inhibiting mycelial growth and sclerotia
formation at low concentration.
In thepresent study among five plant extracts it has been also found that Garlicclove extracts and Neem
leaf extracts have strong effect to inhibit mycelialgrowth ofSclerotiumrolfsiiin culture media. The present
findings werewell supported by the reports ofArunet al., (1995). They observed that extracts of Garlic
bulb were effective in suppressing radial growth of the pathogen Fusariumspp. and S. rolfsiiand was
more effective when added after sterilization.Singh et al., (1989) reported that, out of six plant oils tested
against S. rolfsii, leaf oil of Azadirachtaindica(Neem)was found most effective followed by that from
Eucalyptus globules and Ocimumcanum. Singh and Dwivedi, (1990) reported that, the viability of
sclerotia was reduced when treated with neem oil.
In the present study among two bio-agents it has been also found thatTrichodermaharzianumhave strong
effect to inhibit mycelial growth ofSclerotiumrolfsiiin culture media. The findings of the present
studieswere well supported byLim and Thee, (1990). They reported that isolates of T. harzianum
inhibited the growth of S. rolfsii up to 67% in dual culture on malt agar and up to 100% using a
cellophane overlay technique at 20 ± 1.5˚C.Biswas and Sen, (2000) reported the dual culture of the 11
isolates of T. harzianum where isolates T8, T10 and T12 were effective against S. rolfsii and they over
grew the pathogen up to 92%, 85% and 79% respectively in vitro.
Conclusion
Betel vine (Piper betleL.) is an important cash crop in Bangladesh. Foot and root rot disease caused by
Sclerotium rolfsii is a limiting factor of betel vine production in Bangladesh. The fungus reduces the
yield and quality of leaves. In in vitroassay, Bavistin 50 WP performed the best result in inhibition of
mycelial growth of Sclerotiumrolfsiifollowed by Topgan. Among six plant extracts, Garlic clove extracts
showed better performance than other plant extracts in inhibition of mycelial growth of Sclerotium
rolfsii. Between the two bio-agents Trichoderma harzianum showed better performance than
Pseudomonus fluorescens in inhibition of mycelial growth of Sclerotium rolfsii. From the findings of the
present investigation it may be concludedthat Bavistin had apromising effect in reducing the disease
incidence and severity of foot androot rot disease of betel vine and also increasing the yield. Garlic clove
extract and Trichoderma harzianum showed significantly better performances. Thus,the farmers may be
suggested to use lesser amount of Bavistin with Garlic clove extracts and Trichoderma harzianum for the
control of foot and root rot disease of betel vine which is eco friendly control the disease.
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