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INTRODUCTION
Okra [Abelmoschus esculentus L. (Moench)], is

an economically important vegetable crop grown in
tropical and sub-tropical parts of the world. This crop is
suitable for cultivation as a garden crop as well as on
large commercial farms. It belongs to the family
Malvaceae originated from Ethiopia. Okra provides an
important source of vitamins, calcium, potassium and
other mineral matters which are often lacking in the diet

in developing countries. It is called lady’s finger in
England, gumbo in the United States of America, guino-
gombo in Spanish, guibeiro in Portuguese and okra in
India.

Okra plant is affected by many diseases viz., yellow
vein mosaic (Yellow Vein Mosaic Virus), Cercospora
leaf spot (Cercospora abelmoschi, C. malayensis, C.
hibisci), Fusarium wilt (Fusarium oxysporum f. sp.
vasinfectum), Powdery mildew (Erysiphe
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cichoracearum), Damping off (Pythium spp.,
Rhizoctonia spp., Phytopthora spp.), Enation Leaf curl.
Among these diseases damping off (Pythium spp.,
Rhizoctonia spp. Phytophthora spp.) cause heavy
losses in initial plant stand in the field.

Pre and post emergence damping off disease
caused by Pythium spp. in vegetable crops is
economically very important worldwide (Ramamoorthy
et al., 2002). The genus Pythium consisting of over 120
species with life histories that range from saprotrophic,
facultative parasites with wide host ranges known. In
India species of Pythium recorded are P.
aphanidermatum, P. debaryanum, P. deliense, P.
graminicola, P. ultimum and P. myriotylum on various
hosts (Muthukumar et al., 2010). Of the different species
of Pythium, P. aphanidermatum (Edson) Fitz. is reported
from a large number of hosts (Mishra, 2010). P.
aphanidermatum causes great loss in agriculture
production. This fungus is an unspecialized parasite that
has a wide host range, young tissues and plants are
infected and affected much more severely by this
pathogen (Jayaseelan et al., 2012). Damping off incited
by Pythium aphanidermatum causes more than 60 per
cent losses in seedlings both in nursery and main field
(Manoranjitham et al., 2000). Considering the economic
importance of the disease the present investigation was
undertaken.

MATERIALAND METHODS
The okra seedlings showing the symptoms of

damping off were collected in the (from the Department
of Horticulture) polythene bags, labeled and brought to
the laboratory. These samples were processed after
surface sterilization (0.15% HgCl

2
) for isolation of

Pythium aphanidermatum. The isolate of the test
pathogen were purified, numbered and maintained on
Potato dextrose agar slants and stored at 8 to 10°C in a
refrigerator.

Pythium selective medium (PSM) :
The boiled and filtered extract of potatoes (200 g)

is mixed with dextrose (20 g), agar-agar (20 g),
streptocycline (250 ppm), carbendanzim (15 ppm) and
mancozeb (50 ppm) dissolved by indirect heating (in
boiling water 1000 ml), sterilized media in autoclave at
15psi pressure for 15 min.

Isolation :
Isolation of the test pathogen from local cultivar of

okra seedlings showing discoloration and softening of
collar region was collected. Isolation was carried under
aseptic conditions on PDA medium and PSM medium.
The previously collected rotten seedlings were washed
and surfaces sterilized with 0.1 per cent HgCl

2
 for 15

sec and then pass through three changes of sterile
distilled water to remove traces of HgCl

2
. After this,

collar region stem bits comprise 0.5cm discolored and
0.5cm healthy portion were cut and placed on each of
the sterilized PDA/PSM Petriplates. Three petriplates
per replication were maintained. These Petriplates were
labeled and incubated in an inverted position at 26 + 20C.
After 7-8 days of incubation, the well isolate colonies of
fungus showing white mycelial growth were transferred
onto PDA. The purified fungus culture was maintained
on PDA/PSM slants in test tubes for further studies.

Pathogenicity test :
Pathogenicity of the test fungus was confirmed by

sick soil method in pots under screen house conditions
and by water agar method. Pure culture of test pathogen
was multiplied on sand : maize meal medium (Sieved
fine river sand 100g + maize meal 80g + distilled water
150 ml) for ten days and uniformly mixed (@ 100g / kg
soil) with sterilized potting mixture of soil : sand : FYM
(2:1:1).

In sick soil method, three pots were disinfected with
5 per cent Copper sulphate solution, pots were filled with
potting mixture and inoculated with pure culture of the
test fungus. One pot filled with sterilized potting mixture
and without culture of Pythium aphanidermatum was
maintained as uninoculated control. These pots were
incubated for 15 days at room temperature, frequently
stirred, watered regularly and allowed susceptible
pathogen or fungus to colonize better in the pots. Then
surface sterilized seeds of okra parbhani kranti variety
were sown (@ 10 seeds/pot) and kept in screen house
at room temperature and watered regularly. Observations
on pre-emergence seed root and post emergence seedling
mortality were recorded. The seedlings which showed
dropping, toppling and discolorations with softening of
collar region test were subjected to reisolation by passing
through 0.1 per cent HgCl

2
 and three changes of sterile

water and then placed on sterile PDA Petri plates.
Growth of the reisolated test fungus obtained was
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transferred on PDA slants and compared with original
pure culture of the test fungus obtained from naturally
damping off diseased plants.

In water agar method, five test tubes were filled
with the mixture of water agar and inoculum of the test
pathogen where as other test tubes were filled with plain
water without culture of Pythium aphanidermatum
which were maintained as control. Then, seedlings of
okra cv. PARBHANI KRANTI were placed in all test tubes.
After 3-4 days observations on seedling mortality were
recorded.

Identification of test pathogen :
Based on morphological and cultural characteristics

viz., nonseptate, well branched, colourless to white
mycelium, lobed sporangia on indeterminate
sporangiophore were observed under microscope and
the pathogen was identified and confirmed as Pythium
aphanidermatum.

Mass multiplication of Pythium aphanidermatum:
The mass multiplication of Pythium

aphanidermatum pathogen was done by Potato
Dextrose Broth and Sand:Maize medium for various
studies.

RESULTS ANDDISCUSSION
The findings of the present study as well as relevant

discussion have been presented under the following
heads:

Symptomatology :
The symptoms observed under glass house and field

conditions were: pre- emergence damping off caused seed,
any young seedlings to rot before they emerge from the
growing medium while post-emergence damping off kill
newly emerged seedlings. In post-emergence damping off
the pathogen cause a water soaked soft brown lesion at
the stem base near the soil line the pinches off the stem
causing the seedling to topple over and die. The symptoms
observed in present studies were similar to those described
by Patil et al. (2005) and Zagade (2007).

Isolation :
Isolations were made from damping off diseased

plant parts (Collar region rotten seed) of okra showing
typical symptoms of brown discoloration and softening

of collar region on Potato Dextrose Agar medium.
Through sub culturing, the test pathogen was purified
and pure culture of P. aphanidermatum obtained was
maintained on PDA slant for further studies.

Pathogenicity test :
Pathogenicity of the test pathogen was proved in

vivo by sick soil method in pot culture and by water agar
method. In sick soil method, pathogenicity of the test
pathogen was proved by sowing susceptible okra cultivar
(Parbhani kranti) under screen house condition. The
multiplication of the pathogen and it’s infection to the
seeds and seedlings followed by seedling mortality.
Initially, infected seedlings exhibited discoloration,
softening of collar region, toppling and finally diseased
seedlings died. The symptoms observed in pathogenicity
test on cv. Parbhani kranti are exhibited .

In water agar method, seedlings were placed in test
tubes containing water agar with inoculums of Pythium
aphanidermatum and another test tubes containing plain
water which was kept for control. After 3-4 days seedling
mortality was observed.

The fungus was re-isolated on PDA from artificially
diseased seedlings of Parbhani kranti cultivar of okra.
The cultural and morphological characteristics observed
were found exactly identical to those of the original fungus
isolated from naturally diseased okra plants. Thus
pathogenicity of the test pathogen (Pythium
aphanidermatum) was proved.

Identification :
Based on typical damping off symptoms viz.

discoloration, seed rot softening of collar region of the
seedling of the naturally and artificially diseased okra
plants. Cultural and morphological characteristics, and
pathogenicity test; the pathogen under investigation was
identified and confirmed as Pythium aphanidermatum.
Isolation, characterization and pathogenicity of the P.
aphanidermatum identification of causing damping off
of okra were successfully attempted and reported earlier
by several workers (Bisht et al., 1997; Ramamoorthy et
al., 2002; Bhat and Shrivastava, 2003; Abdelzaher et
al., 2004; Arya, 2004; Bhora et al., 2006 and
Muthukumar et al., 2010)
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