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ABSTRACT

Tomato (Solanum lycopersicum) cultivation in across the globe has expanded as a cash crop for commercial
production. Among various soil borne diseases, damping-off is severely affected nursery stage. During the past,
farmers have relied strictly on fungicides for its management. Now, however, the public's increasing concern for
environmental health makes alternative management strategies more desirable. Therefore investigation of organic
method for controlling damping-off of tomato in nursery stage is a current need. Meanwhile the cultivation organically
is another issue due to absent of proper method to control diseases in nursery stage. By use of vermin-wash,
Jjeewamurthum and bio-char independently, it is possible to resolve the issue and it provides new alternatives and
economic opportunities for disease management in vegetable production. The result revealed that organic
applications were controlled damping-off and vermin-wash promoted the seed germination and growth parameters
such as seedling height, root volume. Jeewamurthum enhanced the cumulative leaf number of seedling and controlling

of the damping-off-
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INTRODUCTION

Tomato (Solanum lycopersicum) is economically
important crop in Sri Lanka used as a vegetable as
well as a fruit (Wahundeniya et al., 2006). Ripe
tomato fruits are used as salad universally as
because it is excellent source of health-promoting
compounds of minerals and antioxidants including
vitamins C and E, lycopene, B-carotene, lutein, etc.
Due to ill-effect of inorganic fertilizers, insecticides
and fungicides, organic cultivation of vegetables is
gaining importance (Prasad et al., 2019). Tomatoes
are normally transplanted because much better
results are gained when seedlings are raised in a
nursery. Smaller quantities of seeds are needed, the
seedlings can be selected for growth and health
before planting in the field, the plantlets can be well
protected and the planting distance is more regular
than after sowing directly in the field (Shankara et
al,2005).

Damping off of seedlings is a common disease
all over the world. It occurs in agricultural and
forest soils, in tropical and temperate climates and
in almost every greenhouse environment
(Rasanjalie and Ranaweera, 2009). Damping-off
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which is attributed to the attacks of various fungi,
occurs in the nursery stage (Paul, 1936). Generally
fungi like Pythium, Phytophthora, Sclerotinia,
Thielavia,Glomerella, Fusarium, Rhizoctonia,
Phoma and Ozoniumare responsible for such
diseases and they can cause the disease either as a
single pathogen species or as group of pathogen
species (Rasanjalie and Ranaweera, 2009).
Meanwhile, species of Botrytis, Cylindrocladium
and Diplodia have also been found associated with
damping off diseases (Bilgrami and Dube, 2000).
According to the Ruvimbo et al. (2016) that species
of the soil organism Pythium are more often
responsible for damping- off. According to the
symptoms of this disease, seeds may rot before
germinating. Seedlings may decay before
emergence, giving the appearance of poor
germination. Damping-off also affects the stem
base of seedlings, resulting in dark, water-soaked,
soft lesions. Seedlings wilt and fall over (Adeltruda
etal,2012).

As aresult of damping off, The use of chemicals
has been the most widely used control strategy but
due to their negative effects on the environment



and human health, there is need to come up with
alternative approaches that are environmentally
friendly (Ruvimbo ef al., 2016). In this study an
attempt was made to test the feasibility of organic
applications against damping-off of tomato
seedling and growth performance of seedlings in
the nursery stage.

MATERIAL AND METHODS

The experiment was conducted at the institute
for Agro-technology and Rural Sciences
(UCIARS), Weligatta under shade house condition.
The five treatments and twenty replicates were
arranged in a complete randomized design and
tomato (Lycopersicon esculentum L.) var. Thilina
was selected based on the recommendation of the
Department of Agriculture, Sri Lanka (Department
of Agriculture, 2016). Experiment was repeated two
times. The treatments were recommended nursery
medium (Department of Agriculture, 2016) with
captan as inorganic fungicide (T1), recommended
nursery medium with jeewamurthum(T2),
recommended nursery medium with vermi -wash
(T3), in equal parts of recommended nursery
medium with bio-char (T4) and recommended
nursery medium (T5).

Preparation of Jeewamurthum

A traditional organic fertilizer which is used in
organic agriculture. Based on Unni (2016) that 1L
of jeewamurthum was prepared by adding 100g of
cow dung, 200g of sugar, 100g of semi dried
gliricidia leaves, 2 tb spn of soi from undisturbed
area (forest etc.) with 1L of water. The ingredients
are mixed 3 times daily and allowed to ferment for
7 days.

Preparation of Vermi wash

Vermiwash was prepared based on Kumar
(2005) that a one side open plastic barrel with an
outlet tap at the bottom was used. The barrel was
filled to a height of 25 cm with broken bricks, above
which was placed a 30 cm layer of coarse sand and
decomposed compost (30 cm - 45 cm). Then fresh
green leaves were added. This was gently
moistened with water and into this were introduced
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50 earthworms belonging to the species Eisenia
fetida. The unit was moistened every day and after
sixteen days eluates were collected.

Preparation of bio-char

According to Granatstein et al. (2009) that bio-
char was produced as results from pyrolysis, a
thermochemical conversion process for biomass
materials. Bio-char was made from the pyrolysis
of neem wood bark at 600-7000C (Uchimiya et al.,
2011a) for 4hrs (Copley et al., 2015).

Nursery preparation

The nursery was established in styrofoam trays
inside the shade house. Well decomposed farm yard
manure and fine sand at the ratio of 1:1 were used
as nursery medium (Department of Agriculture,
2016). The media was used for T1, T2, T3 and T5
and treatments were applied as soil application
before 12hr of seed planting. Biochar was ground
and used at ratio of 1:1 with nursery medium for
T4. Seed viability test by floatation method was
performed and non-viable seeds were discarded.
The media were each replicate 20 times and in each
replicate two viable seeds were planted at Smm
depth. Watering was done at daily and weeding was
practiced manually.

Plant growth parameters and damping-off
infection.

Seedlings emergence were counted daily.
Vegetative growth parameters measured weekly
included plant height (cm), leaf number per plant
and root volume per plant. Damping-off disease
infection was determined in weekly.

RESULTS AND DISCUSSION
Seedlings emergence

Time taken for seedling emergence was found
to be significantly affected by the treatments. The
percentage of emergence was generally high. The
survival percentage of seedlings was varying among
treatments. The least time taken for seedling
emergence was significantly recorded in the
vermin- wash applied medium and captan applied
nursery medium (Figure 1).
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Fig. 2:  Effect of application on mean number of leaves per seedling of (Lycopersicon

esculentum L.) var. Thilina after 4 weeks.
Means on the bars represent the same letters are not significantly different at P < 0.05

probability level.

Incidence of damping-off percentage

There was a significant difference among
treatments for disease incidence; Jeewamurthum,
vermi wash and bio char applied nursery medium
did not show any damping-off indicated that those
treatments were influence significantly on media
for disease suppression (Table 1).

Cumulative leaf number

Mean leaf numbers of seedlings were
significantly increased in jeewamurthum and vermi
wash applied media among treatments. As reported
by Unni (2016) jeewamurthum was a microbial
medium with rich of major and minor nutrients. It
was rich in favorable microorganisms which was

Table 1: Damping-off disease infected seedlings

Treatment

Mean damping-off disease
infected seedlings

Nursery medium + Captan (T1)
Nursery medium + Jeewamurthum (T2)
Nursery medium + Vermi wash (T3)
Nursery medium 1 + Bio char 1 (T4)
Nursery medium (T5)

0.13°
0.00*
0.00*
0.00*
0.28°

Mean followed by the same letters are not significantly different at P=0.05 probability level
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Fig. 3:

Effect of application on mean seedling height of (Lycopersicon esculentum L.) var. Thilina (A) after a

week, (B) after 2 weeks, (C) after 3 weeks and (D) after 4 weeks of planting. (T1- recommended nursery
medium with captan inorganic fungicide; T2- recommended nursery medium with jeewamurthum; T3-
recommended nursery medium with vermi wash; T4- in equal parts of recommended nursery medium
with bio-char; T5- recommended nursery medium).

Means on the bars represent the same letters are not significantly different at P < 0.05 probability level.

help to induced plant growth by accumulation of
nutrient for the medium (Figure 02). Available
nutrient content of the nursery medium was limited
and it was not sufficient to fulfill the demand with
the growth of the seedling. Growth performance
of seedling was retarded with dilution of available
nutrient of the medium.

Seedling height

Seedling height was differed significantly among
the treatments at 1week, 2weeks, 3weeks and
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4weeks after planting in the nursery. The highest
seedling height was recorded significantly in
recommended nursery medium with captan
inorganic fungicide, recommended nursery
medium with jeewamurthum, recommended
nursery medium with vermi wash and in equal parts
of recommended nursery medium with bio-char
(Figure 03). As reported by Kaur ef al. (2015)
vermin- wash caused to growth promoting effects
on plant height, length, number of leaves and root
length etc. exo-morphological characters of the
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Effect of application on mean root volume per seedling of (Lycopersicon esculentum L.) var. Thilina after

Means on the bars represent the same letters are not significantly different at P < 0.05 probability level.

plant. Mean height of the seedlings of captan applied
medium and nursery medium without any application
were dropped with the time period due to the
susceptibility for damping-off disease.

Root volume

Root volumes of seedlings were significantly
increased in recommended nursery medium with
jeewamurthum and recommended nursery medium
with vermi wash among treatments (Figure 4).

CONCLUSION

With the global trend moving towards the
production of organic food crops, in the present
study can be suggested that vermi wash,
jeewamurthum and bio char can be used to control
damping-off in the nursery stage of tomato and
those organic applications will supply nutrients and
other soil stimulants for seedling growth.
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