Effect of distillery effluent on root-knot nematode Meloidogne incognita

in growth of Tomato and Brinjal
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Abstract:

Two mportant vegetable crops tomato and brinjal are highly vulnerable to the root-knot nematode,
Meloidogne incognita. These plants are regularly planted crop after crop without any soil treatment, crop
rotation or biofertilizer etc. to control nematode population. This has lead to high increase of nematodes in
the soil and consequent decrease i the crop size, fruiting and quality of fruits. Hence these studies were
undertaken to see if the nematode population can be reduced by using treated distillery effluent. Growth
parameters of tomato plant and brinjal treated with different percent levels of diluted distillery effluent after
M.incognita were observed with control. The maximum percent decrease of shoot length over control was
recorded in the nematode infected plant which was not treated with distillery effluent and minimum was
found 1n treated plant with 2% dilution of effluent. The shoot fresh weight gradually mmcreased in 2.5%
effluent treatment level. The fresh root length was 29 and the root length decreased i the nematode inoculated
and treated plants. In case of root fresh weight showed that the weights m all the treatments were almost
similar. Fresh root weight of the plants was decreased in nematode moculated and no distillery effluent. In
Brinjal (nematode moculated), shoot length was highly decreased over control. In M.incognita moculated
plants showed that, decrease in shoot length, shoot fresh weight, root length and root fresh weight.

Key words: M.incognita, Brinjal, tomato, nematode

1.Introduction

Tomato, Lycospersicum esculentum L. being
a rich source of vitamins and minerals is an important
vegetable crop. Andhra Pradesh stands second to
Orissa m production of tomato in India. Andhra
Pradesh is the largest grower of tomato and the major
tomato growing Dbelts are Rangareddy,
Mahabubnagar, Prakasam, Vishakhapatnam and
Chittoor (SNX, 2006). The tomato 1s grown
throughout the year and is prone to various biotic
and abiotic stresses. Brinjal (Solanum melongena L..)
1S an important and indigenous vegetable crop m
India. The major brinjal producing states are Uttar
Pradesh, Orissa, Bihar, Assam, West Bengal,
Maharashtra, Gujarat, Andhra Pradesh, and

Karnataka (ICMR, 2008). The root-knot nematode
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damage 1s more harmful to seedlings than to older
plants. The affected plants show the development of
galls on the roots. The plants become stunted and
the leaves show chlorotic symptoms. Fruiting is
adversely affected. Among the plant parasitic
nematodes, root-knot nematodes (Meloidogyne spp.)
are capable of reproducing on over 2,000 species of
plants and are responsible for approxmmately 50% of
overall nematode damage. After hatching from eggs,
second-stage juveniles mvade roots of host plants
and migrate intercellularly to differentiating vascular
regions. The symptoms of nematode mfection are
the formation of root galls which results in growth
reduction, nutrient and water uptake reduction,
increased wilting, mineral deficiency, weak and poor
yielding plants (Abad er al., 2003; Abbasi ef al.,
2008). The various species of Meloidogyne induce
major morphological and physiological changes
within roots, attack nearly every crop sown where
not only yields are greatly affected but quality is also
reduced.
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2. ATERIALS AND METHODS

Host plants

Tomato, Lycopersicon esculentum L. and
brinjal, Solanum melongena L. were selected as host
plant for the present study. These crops being highly
pathogenic to root- knot nematode Meloidogyne
incognita. Acommon methodology was followed for
the sterilization of soil mix to be used in all the
experiments, maintenance of stock culture of
nematodes and for the extraction of nematodes from
soil and roots.

Soil mix:

Red soil and farmyard manure were mixed
in the ratio of 2:1:1 and sterilized by solarization.
Soil mix was exposed to hot sun and by evening piled
up. Soil was mixed thoroughly and spread out to
heat and the process was contmued regularly. After
a week soil was checked for the presence of
nematodes if any, and stored in a heap, covered with
a polyethylene sheet and used for subsequent
experiments.

Maintenance of stock culture of Meloidogyne
Incognita

Pure culture of M. incognita raised from a
single egg mass progeny and maintained on tomato
seedlings (Lycopersicon esculentum L.). Single egg
mass from adult female was 1solated and placed in 5
ml of sterile water in a glass vial. Adult females from
the egg masses was i1solated and teased out from the
galled tissues. A regular perennial pattern made from
females was examined, for further confirmation of
the species (Franklin, 1962).

Second stage juveniles hatched from egg
mass 1n the glass vial was poured mto holes made m
soil around tomato seedlings, raised in sterilized soil
mix 1n clay pots kept in the glass house. The aerial
stem parts were cut off at the soil level, leaving the
roots undisturbed i the soil. New tomato seedlings
were planted regularly for continuous maintenance
of stock cultures. As and when the nematodes
required for experimental purposes tomato and brinjal
plants were carefully uprooted from the soil and roots
was cleaned m running water. Egg masses picked
out from galls on themr roots placed m small Petri
dish contaimning filtered water and hatched out
juveniles (J2) were collected and used for the
experimental purposes.
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Extraction and estimation of nematode
population
Extraction of nematode from soil

Extraction of nematode from soil samples
were carried out following Cobb’s sieving and
decanting technique (Cobb, 1918). 250 cc of soil
was soaked in water for 5 mins in a plastic basin and
mixed thoroughly disintegrate soil aggregates. The
supernatant containing the nematodes passed through
a series of test sieves of mesh 20, 60, 100, and 350
u. Fmal suspension retained over 350 u mesh and
collected 1 a beaker.

From the final soil suspension nematodes
extracted by the centrifugal flotation technique
(Caveness and Jensen, 1955). The nematode
suspension i water was centrifuged for 5 mins at
3000¢g to sediment nematodes along with the residual
soil. Supernatant water was discarded and sugar
solution of a specific gravity 1.18 (484 g sugar/ 1 of
water) was added to the residue in the tube, mixed
thoroughly with a glass rod and will be centrifuged
agam at 3000 g for Immute, where nematodes float
in the solution and other debris settle down. The
supernatant containing nematodes were poured over
350u mesh sieve, washed rapidly in running tape
water. The clear nematode suspension in the sieve
was collected, labeled and stored at 4°C.
Estimation of Nematodes from Roots of Tomato
and Brinjal

Nematodes from the host roots of tomato
and brinjal was extracted by a modified Whitehead
and Hemming (1965) techmique. A modified method
(Nirmala 1993), was adopted to extract nematodes,
where a simple inexpensive plastic net ring device 1s
used mstead of regular wire mesh which gets rusted
and needs to be replaced frequently. The plastic net
ring 1s easy to fabricate using locally available
materials like polypropylene rings and plastic nets.

Roots were placed m 25ml of water and
blended m warming blender, at a slow speed to
macerate the roots and resulting suspension poured
through a facial tissue paper supported on plastic
net rings. The ring was then placed in Petri-dish
contamning water just enough to cover the roots in
the net rings the nematode from the roots passed

through the tissue paper and collected in water n
the Petri-dish.
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