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Abstract

Anthracnose and blight were recorded on Houttuynia cordata Thunb. during April 2013
to December 2013. The isolated fungi from the symptomatic plants were identified as
Alterneria alternata (Fr.) Keissler and Colletotrichum gloeosporoides (Penz.) Sacc.
Ethanol leaf extracts of five plants viz.,Azadirachta indica L., Citrus limon L., Datura
metel L., Sennaalata L. and Tagetes erecta L.were evaluated against the pathogenic fungi
A. alternata and C. gloeosporoides at 5%, 10% and 20% concentrations in vitro. A.
indica recorded as good inhibitor against the test fungi followed by C. limon, S. alata, D.
metel and T.erecta. In vivo treatment also showed that A.indica is the most effective in
controlling diseases at 10% concentration. The plants treated with A. indica were fresh
and healthy up to one month of observation.
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Introduction

The plant Houttuynia cordata Thunb., the single species in the genus Houttuynia
belonging to the family Saururaceae is a traditional medicinal herb. It is known as
“Chameleon Plant” and its local name is “Aistya Gachh”. This plant is mainly native to
Japan, Korea, Southern China and Southeast Asia. It is widely distributed in the tropical
Himalaya from Garwhal to Sikkim, Assam, Khasia Mountains. It mostly grows in hilly
areas with providing moist and shady places. In Bangladesh it is found in Sylhet and
Narail districts.

Houttuynia is herbaceous perennial plant which grows up to 50 cm tall. The leaves are
simple, alternate, broadly ovate-cordate, 6.0 x 5.8. Flowers are white, bisexual and grow
usually in summer (May-June). The plant grows well in moist to wet soil and even
slightly submerged in water in partial or full sun (Ahmed et al. 2009).

The herb has a decayed, fishy smell to which its name refers, inspite of the fact it is eaten
by the Chineseas as a salad. Its ethnobotanical uses considered for poisoned sores
(furuncles), infectious skin diseases, piles, malaria, snakebite and other ailments. It is
used as an antipyretic and detoxicant and is frequently used to treat pulmonary infections.
It is antitumorous and is a special medicine for lung cancer (Smith and Stuart 1973}.

Remarkable research findings are available on medicinal properties of the plant in abroad
(Wang 1994, Dong et al. 1998, Zhu 1998 and Ahmed et al. 2009). But little information
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is available regarding the fungal diseases of the plant in home and abroad (Azad and
Shamsi 2011and Zheng et al. 2011).Previously it was reported that symptoms appeared
on leaves of H. cordatafrom September 2007 to November 2009 in Dangyang County,
Hubei, China and the crop area affected estimated to be over 600 ha per year. Rhizome
yield was reduced by 20% on average, with up to 70% yield losses in some fields during
the autumn growing season (Zheng et al. 2011).So far there is no report available
regarding the control of the diseases of H. cordata.Present research was undertaken to
find out a suitable ecofriendly management of the diseases of this important herbal
medicinal plant.

Materials and Methods

Leaves of H.cordata plants showing anthracnose and blight symptoms were collected
from experimental field plots of Botanical Garden, Curzon Hall campus, Dhaka
University, during April to December 2013.

The fungi were isolated from samples following the “Tissue Planting” method on PDA
medium and “Blotter” method (CAB 1968).1dentification of the isolates was determined
following the standard literatures (Ellis 1971, 1976, Sutton1980, Ellis and Ellis 1998 and
Barnett and Hunter 2000).

Pathogenicity test of the isolated fungi: All the isolated fungi were tested for their
pathogenic potentiality following “Detached leaf technique”(Azad and Shamsi 2011) and
“Spraying of spore suspension” method (Shamsi et al. 2003).The pathogenic fungi
screened from “Detached leaf assay”were selected for net house experiment.Healthy
plants of H. cordata were selected for pathogenicity test. The overall experiment was
conducted in net house of Botanical Garden, Curzon Hall campus, Dhaka University.
Plants were grown in 12 inch earthen pot containing sterilized soil for 6 weeks. Five
plants were transplanted in each pot. Three replications were maintained for each
treatment with five pots per replication. Test fungi were grown on PDA medium for 7-10
days. Spore suspension of each of the pathogenic fungus at the rate of 10* spores/ml
concentration was sprayed on healthy plants using hand sprayer. Inoculated plants were
covered by perforated polythene bags to avoid contamination and to maintain humidity.
Symptoms were recorded and fungi were re-isolated to fulfill Koch’s postulate.

Plant extract used in the experiment and their preparation: Azadirachta indica, Citrus
limon, Datura metel, Senna alata and Tageteserecta were selected for the
experiment.Hundred gms of collected plant materials were washed in sterile distilled
water. Then the plant materials were chopped into small pieces.Stock solution of an
extract of each plant was individually prepared using sterile water and chopped leaf
material (1:1 w/v)in a clean blender. The mass of a plant part were squeezed through
three folds of fine cloth. The supernatants were filtered through Whatman filter paper
No.1 and the filtrate was collected in 250 ml Erlenmeyer flasks. 5%, 10% and 20%
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concentrations were prepared from stock solution (2014) following Shamsi et al. and
evaluated against two pathogenic fungi following poison food techniques (Grover and
Moore 1962).

Fifteen ml of autoclaved PDA medium supplemented with 5%, 10% and 20% ethanol
plant extracts were separately poured into Petri plates from lest tubes, allowed to cool and
solidify. The Petri plates containing media devoid of the extract but with same amount of
distilled water served as control. After complete solidification of the medium, 5mm disc
of seven day old culture of each test pathogen was inoculated in the centre of the Petri
plates with solidified PDA medium. The plates were incubated at 25+ 2 °C for seven
days.After incubation the colony diameter was measured in mm (Singh and Tripathi
1999). For each treatment three replications were maintained. The fungitoxicity of the
extracts in terms of percentage inhibition of mycelial growth (I) was calculated using the
formula: Percent inhibition = C - T / C X 100, where C = Average increase in mycelial
growth in control plate and T = Average increase in mycelial growth in treatment plate.

Application of plant extracts in controlling anthracnose and blight of H. cordata:
Houttuynia cordata was grown in 12 inch earthen pot containing sterilized soil for 6
weeks. Five plants were transplanted in each pot. Three replications were maintained for
each treatment. Ethanol leaf extracts of five selected plants were screened in laboratory
against test fungi. Among them A.indica showing complete inhibition of radial growth of
the fungi at all the concentrations used were selected for controlling disease in net house
experiment.Ethanol leaf extract of the plant at 10% concentration was sprayed on healthy
plants by hand sprayer. Control plants were washed with distilled water. All the plants
were covered by perforated polythene bags for 48 hours to avoid contamination. The
experiment was conducted in net house of Botanical garden, Curzon Hall, Campus, DU.
These pots were observed for one month in August 2013.

Measurement of disease severity: Disease severity were estimated by the following
formula:
Sum of all Ratings
Severity = %100
No. of observation x Highest Rating

For visual estimation of severity, 0-9 point scale was used for rating of all foliar diseases
studied (PDI=McKinney’s Index, Ghos et al. 2009).

No infection — 0, 0 — 10% leaf area infected — 1, 10 — 20% leaf area infected — 2, 20 —
30% leaf area infected — 3, 30 — 40% leaf area infected — 4,40 — 50% leaf area infected —
5, 50 — 60% leaf area infected — 6, 60 — 70% leaf area infected — 7, 70 — 80% leaf area
infected — 8, 80 — 90% or more leaf area infected — 9.

Results and Discussion

Anthracnose and blight were recorded on H. cordata leaf during April to December 2013
(Plate 1).
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Seven fungal species were isolated from 18 examined samples of H. cordata belonging to
6 genera. The isolated 7 fungi namely Alterneria alternata, Aspergillus fumigatus,
Aspergillus niger, Colletotrichum gloeosporioides, Curvularia lunata, Pestaliopsis
guepiniand, Rhizopus stolonifer were tested for their pathogenic potentiality. The results
revealed that A. alternata and C. gloeosporioides produced symptoms on H. cordata.
Zheng et al. (2011) first reported leaf spot of H. cordata caused by A. alternata from
China.

Plate 1. Houttuynia cordata: A. Healthy plants. B. Plants showing anthracnose and C. blight
symptoms.

Azad and Shamsi (2011) recorded two types of symptoms (Anthract.nse and leaf spot) on
H. cordata and 17 species of fungi in their exper:ment. Among these 3 fungal species of
Colletotrichum were found to be pathogenic tc e plant. Result of present study slightly
differs from previous result reported by Azad and Shamsi (2011).

Considerable research has been carried out and scientists successfully controlled plant
pathogenic fungi with plant extract. These are safe and suitable biological control agents
against fungal plant pathogens (Misher and Das 1992, Singh and Tripathi 1999, Varma
and Dubey 1999 and Sharmin and Shamsi 2013).Common and locally available plants
with antimicrobial activity viz., A. indica, C. limon, D. metel, S. alata, and T.erecta were
selected in this experiment. Ethanol leaf extract of the plants at 20%, 10% and 5%
concentrations were evaluated on radial growth of the two pathogenic fungi A. alternata
and C. gloeosporioides of H. cordata.Results of the experiment are presented in Figs. 1
and 2.
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Effect of plant extracts on radial growth of Alterneria alternata in vitro:Ethanol extracts
of five angiospermic plants were used in this experiment. Among the selected plants A.
indica showed 100% inhibition of radial growth of the fungus at all concentrations used.
Exclusively at 20% concentration other plant extracts showed 100% inhibition of radial
growth of test fungus. Citrus limon and S. alataalso showed 100% inhibition of radial
growth of the fungus at 10% concentration.. Whereas D. metel and T. erecta were
capable of 68.57% and 58.18% radial growth inhibition of test fungus at the same
concentration. Citrus limon, T.erecta, S. alata and D.metel showed 57.89%, 50%, 42.42%
and40% inhibition of radialgrowth of the test fungus at 5% concentration (Fig.1).
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Fig. 1. Effect of plant extract on the radial growth of Alternaria alternata at different
concentrations.

Effect of plant extracts against radial growth of Colletotrichum gloeosporioides in vitro:
Azadirachta indica showed 100% inhibition of radial growth of test fungus at all
concentrations used. Similar result was observed in case of A. alternata. Rest of the plant
extracts showed 100% inhibition of radial growth of the fungus at 20% and 10%
concentrations, respectively. Datura metel,C. limon, T. erecta and S. alata were capable
of 76.39%, 69.23%, 60.38%, and 36.67% inhibition of radial growth of the fungus at 5%
concentration (Fig. 2). Efficacy gradients indicates that A. indica and C. limon were the
best inhibiting agent against the radial growth of A. alternata and C. gloeosporioides the
causal agents of blight and anthracnose of H. cordata.
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Fig. 2. Effect of plant extracts on the radial growth of Colletotrichum gloeosporioides at different
concentrations.
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Effectof plant extracts in controlling diseases of Houttuyniacordata: Extract of
Azadirachta indica at 10% concentration was sprayed over the plants in net house. After
one month of application, the treated plants did not show infection. Moreover, plant
height and leaf size increased more than control plants. On the other hand control plants
gradually showed symptoms with the application of fungi. Plants became shorter
compared to treated plants. Disease severity was recorded on control (untreated plants) at
(0-9) DS scale during development of symptom. Highest disease severity 8 was recorded
at the end of 4™week followed by DS 5 at the end of 3 week, DS 2 was recorded at the
beginning of 2" week.At the end of first week plants were apparently healthy.Up to one
month of observation treated plants remained symptomless (Tables 1, 2 and Plate 2).

f;

Plate 2. Houttuynia cordata: A. Infected plants (Control); B: Plants treated with Azadirachta indica
at 10% concentration.

Table 1. Effect of A. indica extract on plant height and leaf size of H. cordata.

Control plants A. indica treated plants

Plant height leaf length width (cm) plant height leaf length width (cm)

16.5 5.4 3.7 21.0 6.0 4.5

Mean calculated from 25 plants examined.
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Table 2. Disease severity recorded on untreated control plants of H. cordata in August 2013.

Dl 1 weeks 3 4
Disease severity
2
0 0
1 2
2
3
4 5
5
6
7
8 8
9

Mean calculated from 25 plants examined.

Exploitation of naturally available chemicals from plants, which retards the reproduction
of undesirable microorganisms, would be a more realistic and ecologically sound method
for plant protection and will have a prominent role in the development of future
commercial and safe fungicide for crop protection strategies, with special reference to
control the fungal plant diseases.Present research is a new addition in the field of Plant
Pathology.
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