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Abstract

Regulating agriculture in a highily populous nation like India presents twin challenges before the policy makers. Increasing
productivity without damaging the environment is a target that would require management strategies to serve the twin goals. Pests
are major nuisance responsible for huge crop wastage in India. The chemical pesticides on the other hand are responsible for
toxicity of the vegetable and fruit produce, negatively impacting the environment as well. This paper deals with the Integrated pest
management strategies that are used to make the agricultural practices more productive and environmentally sustainable at the

same time.
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1. Introduction

In a country like India, agriculture is a major source of
livelihood. India is fortunate to have varied climatic
conditions, which enable us to grow a large number of crops
of economic importance. Indian agriculture in general has
seen various phases like conventional agriculture, mixed
agriculture and specialized or advanced agriculture. It has
seen “Green Revolution” which changed the whole scenario
of agricultural practices. With the result, India achieved not
only self-sufficiency in food crops but started exporting the
food commodities also. Introduction of high yielding
varieties especially hybrids have on one side increased the
production many times on the other hand it has resulted in
drastic changes in existing pest scenario. In order to reduce
yield losses due to pests, farmers go for calendar based
chemical sprays instead of need based applications of
pesticides, which leads to pesticide residue. It is a major
constraint in export potential of vegetables. Sometimes
farmers use excess amount of fertilizers and continue using
banned pesticides, which also results into soil and air
pollution. Indiscriminate use of pesticides has resulted on
one hand in the development of resistance to pests and on
the other hand posed problems of health to human beings
and environmental contamination.

The use of agrochemicals in the form of pesticides is
inseparable from modern agriculture. They provide the most
effective solutions to control the insects, weeds, fungi,
nematodes etc. Since vegetables are perishable in nature,
more amounts of pesticides are sprayed.

In the decade of 1990s because of liberalized trade policy
the world became a global market and multinational
companies started playing a greater role in Indian seed
industry. So it has become very important to study pest

problems and pest risk assessment in changing environment of
cropping system and global market. Reliance on pesticides is
not desirable in the present scenario of global agriculture.
Hence in order to minimize the chemical residues and save our
environment, there is a need to develop Integrated Pest
Management approaches in vegetable crops.

After the development of concept of pest management, several
phases came and it has evolved to IPM. According to Hffaker,
(1980) [ in Integrated Pest Management (IPM) several
components of control methods are blended in a compatible
manner so that the population of pests are maintained below the
economic injury levels. It represents an ecologically sound
approach to insect pest control (Metcalf and Luckman, 1975;
Smith and Pimental, 1978) %> %I, IPM is a system approach,
which is location and crop specific so knowledge of pest
problems, their economic status, surveillance and forecasting
the related issues are very important for the development of
IPM in major vegetable crops like tomato, okra, egg plant,
cucurbits, cole crops, root crops, beans etc. The major insects,
pathogens and nematodes are to be manged by developing IPM
strategies which may include various activities e.g. habitat,
socio economic factor, soil tillage, crop husbandry (timely
sowing, spacing, selection of healthy seeds, application of
balanced doses of fertilizers, sanitary and hygiene, harvesting
at right stage, timely irrigation, application of biopesticides and
application of chemical pesticides only as per need) etc. There
is a need to have well developed plant protection programmes.

Constrains in adoption of IPM
e Diminishing productivity
Market pressures

Small landholdings

Easy availability of pesticides
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Factors responsible for success of IPM programmes
o Habitat analysis

e  Conservation of beneficial organisms

e  Monitoring of pests and their natural enemies

Pest management under IPM aims at protecting the plants
providing good plant health and natural defence mechanism.
This paper highlights important pests and the IPM strategies
used for some common vegetable crops against them. Table
1 shows some important pests of the common vegetable

crops.

Management of Pests

The population is increasing every minute and to feed the
country and the world is becoming a challenge. At the same
time effect of climate change on agriculture, especially the poor
and marginal farmers is also visible. Climate change will also
affect availability of land, water and biodiversity. In return it
will affect food security and may cause a changed pest
scenario.

Approximately 18% of the agricultural produce is lost due to
pests. The Integrated Pest Management (IPM) can be
considered as a sustainable approach for the management of
pests by using an amalgamation of various methods like
cultural, biological, mechanical and chemical in a way that
minimizes economic, health and environmental risks. Table 2
reviews various strategies undertaken to minimize the damage
in vegetable crops due to pests.

Table 1: List of key pests affecting common vegetable crops

S. Vegetable

Diseases/ Insects/

Scientific name of causal .
Plant Injury

No. Crops Nematodes organism
Anthracnose disease _Colletotrl_chum Black sunken cankers with Il_ght colour centres with the raised
lindemuthianum border on immature pods.
. Macrophomina .
Ashy stem blight phaseolina Black, sunken canker on seedlings.
. . . White powder formation on the leaves, later on the stem and
Powdery mildew Erysiphe polygoni pods
Rust Uromyces appendiculatus Minute dark brown and slightly raised spots on lower surface
of leaves.
Leaf spot Cercospora cruenta Irregular water soaked esions on older leaves.
1 Bean Bacterial blight Xanthomonas phaseoli Water soaked spots on leaves and leaves turn to brown colour.

French bean common

Mottling of leaves and various types of malformations. It is

mosaic transmitted by mechanical sap inoculation.
French bean yellow Appearance of bright yellow patches inter- spaced with green
mosaic areas on leaves.
Aphids Aphis craccivora Sucking of sap from tender parts of plant resulting in twisting
of leaves.
Jassids Empoasca fabae Sucking of sap resulting in yellowing and curling of leaves.
Pod borer Heliothis armigera Appearance of holes on the pods.
Bean weevil Bruchus sp. Storage pest.

Hairy caterpillars

Spilosoma obliqua Skeletonization of leaves.

2 Cruciferous

Alternaria fungus

Alternaria brassicae Concentric dark leaf spot.

Bacterial soft rot

Erwinia carotovora Soft, slimy and bad smelling rot on affected plants.

Club root

Plasmodiophora
brassicae

Formation of galls on affected roots giving club like
appearance.

Downy mildew

Appearance of yellowish, irregular lesions with white downy

Pernospora parasitica
porap growth on leaves.

Damping off Pythium aphanidermatum Rotting at collar region of seedlings.
Black leg Phoma lingam Light brown lesions on stem followed by wilting of plant
Cabbage yellows Fusarium sp. Yellowing and falling of leaves

Cauliflower/ cabbage mosaic virus

Yellowing and falling of leaves

Radish mosaic virus

Small circular to irregular chlorotic lesions on leaves.

Turnip yellow mosaic
virus

Growth of affected plant gets stunted

Cabbage aphid

Brevicoryne brassicae Sap of leaves sucked, growth checked.

Diamond back moth

Plutella xylostella Holes in the leaves, leaves turn brown and fall down

3 Cucurbits

Anthracnose fungus

Colletotrichum Formation of reddish brown spots on leaves

lagenarium
. . . Formation of reddish brown spots on leaves and concentric
Blight Alternaria cucumerina rings
Collar rot Rhizoctonia sp. Formation of dark brown lesion at collar region.
Fusarium wilt Fusarium sp. Initially tip burning of leaves but ultimately whole plant dies.
. . White powder formation on leaves, stem and other succulent
Powdery mildew Erysiphe sp.
parts of the plant
. Pseudoperonospora Appearance of small water soaked lesionson leaves later
Downy mildew - .
cubensis greyish downy growth on lower surface of leaves
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Fruit rot Pythium aphanidermatum Water soaked Iequns in stem Iate_r rotti_ng of fruits having
irect contact with soil.
Bacterial angular leaf p Appearance of water soaked, angular white to brown lesions
seudomonas lachrymans .
spot on leaves, stems and fruits.
Cucumber mosaic Yellow mottling of leaves and stunting of affected plants.
virus Aphids act as vector for the transmission of this virus
. . - Yellowing of veins and stunting of affected plants. White fly
Pumpkin yellow vein mosaic virus . L
acts as a vector for the transmission of this virus
. Transformation of floral parts in to green leafy structures,
Cucurbit phyllody stunted plant growth without the capacity to bear fruits.
Aphids Aphis gossypii Sucking of sap from foliage and transmission of viral disease.
Jassids Empoasca sp. Sucking of sap from foliage.
Red pumpkin beetle Aulacophora foveicollis Holes in the cotyledonary leaves.
Epllacgna (Hadda) - E'p||achna Lace like appearance on the leaves ultimately falling of leaves.
eetle vigintioctopunctata
Fruit fly Dacus cucurbitae Puncturing of tender fruits.
Damping off Pythium sp. Rotting at collar region of seedlings
Powdery mildew Erysiphe sp. White powder formation on both the surfaces of leaves
Fusarium wilt Fusarium sp. Slight yellowing and wilting of foliage
Leaf blight Cercospora abelmoschi Small to sooty black, anglfgl Z[S)ots on both the surfaces of
4 Okra Yellow v_ein mosaic Yellowing of veins, infected plants remain s_tunted and bear
virus very few, yellow coloured fruits
Jassids Amrasca sp. Sucking of sap from foliage
. . . Sap of the tender parts of plants is sucked;
White fly Bemisia tabaci it acts as a vector for the transmission of virus also.
Root knot nematode Meloidogyne spp. Knot like swelling on roots, affected plants remains stunted
and weak
Early blight Alternaria solani Dark and leathery spots on leaves
Powdery mildew Erysiphe sp. White powder formation on leaves
Fruit rot Phytophthora spp. Brown spots at the point of contact between fruit and soil
Damping off Rhizoctonia solani Rotting at collar region of seedlings.
Fusarium wilt Fusarium sp. Slight yellowing and wilting of foliage.
Phomopsis blight Phomopsis vexans Small circular spots on Iea;/ﬁsé, gif;‘ected leaves turn yellowish
Leaf curl virus Curling and crowding of leaves.
Tobacco mosaic virus Mottling of leaves.
M | Formation of little leaf, stunting of plant growth, plants give
5 Solanaceous ycoplasma rosette like appearance
EpllacEna (Hadda) - E_pllachna Translucent like appearance of leaves
eetle vigintioctopunctata
Jassids Amrasca sp Sucking of sap frpm foliage, plants _be_comepa}le and ulti_mately
' bronze. Responsible for the transmission of little leaf disease.
Fruit borer Heliothis armigera Circular holes are formed in fruits
Sap of the tender parts of plants is sucked,
White fly Bemisia tabaci It leads to yellowing and curling of leaves, it acts as a vector
for the transmission of virus also.
Root knot nematodes Meloidogyne sp. Knot like swelling on roots, affected plants remains stunted
and weak.
Table 2: IPM strategies used in common vegetable crops
S. No. | Vegetables Pests Strategies Reference
_H_enpsepllachna Pediobius foveolatus Jayanthi and Jessudasan 2000.
vigintioctopunctata
Shoot and fruits borer Inter-cropping- two rows of coriander Dhandapani et al 2003.
L. Orbonalis Natural enemies - Peristomerus testaceus, Dhandapani et al 2003,
Eriborus argentiopilosus, Bracon chinensis
1 Brinjal Grubs of leaf beetl_e Neem Azal F 1ml/ lit Kumar and Babu 1999.
and adults of weevils
Borers Neem cake 4 times during crop growth Sreenivasamurthy et al 2002
Henosepilachna Plant extract- Annona squamosal, Agemone .
S ; o Bannerji et al. 1985
vigintioctopunctata Americana, Calotropis gigantea
Root knot nematode Trap crops-lpomea batata Tagetes cta Sheela et al 2002.
Diamond back moth Mustard as trap crop Srinivasan & Moorthy, 1992,
2 Crucifers Diamond back moth Biocontrol agent- Apanteles plutellae Annon 1995.
" Microbials- actinomycetes, bacteria, fungi etc. Annon 1995.
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" Streptomyces avermetilis Murugan and Ramchandran, 2000.
Lepidopteran pests Bacillus thuringiensis based formulations Malathi et al 1999.
Diamond back moth Intercropping- one row of tomato Srinivasan and Veeresh 1986
and leaf webber
Leaf miner Parasitoid- Hemipterus varicornis Moorthy and Kumar, 2002
Leaf miner Neem seed kernel extract 5% Annon, 2001.
Fruit fly Predators-C. carnea, Qplus compensates Annon, 2001.
O. incies
3 Cucurbits White fly Yellow sticky traps smeared with castor oil Geetha et al., 2002.
Pumpkin beetle Microbial treatments- B. bassiana Annon, 2001
Traps containing methyl eugenol (Iml/lit)+
Dacus cucurbitae vinegar/ gur+ malathion (1ml/ lit) with stirring of | Raghunath and Gokulapalam, 1999.
soil
Amrascabigutula Parasitoids- Er){thelnusempoascae and Dhandapani et al 2003
Stethyminusempoascae
Erias sp. Bracon hebetor and Rogas testaceus, Dhandapani et al 2004
Aphis gossypii Aphelinus flavipes Dhandapani et al 2005
White fly Microbial spray- Beauveria bassiana Dhandapani et al 2006
E. vitelli Microbial spray- Bacillus thuringiensis Pandey et al 1999.
4 Okra Botanical insecticide- Parthenium hysterophorus
Leaf hopper 30 y P Dhandapani et al 2003
Botanical insecticide- Nicotine sulphate Dhandapani et al 2003
Combination of rhizome extract of Acorus
calamus3%, leaf extract of Ocimum basilicum 3% Pawar et al 2001
and Daturastrumarium3%
Sucking type insects Predators- Coccmelllgg}r?g;phlds, spiders and C. Singh, 1997,
5 Onion Annon, 2001; Srinivas and
Thrips Barrier cropping- 2 rows of maize Lawande, 2002
Early blight Isolates of Bacillus cereus+ plastic rowmulches Ploper et al 1992
. Trap crop- Marigold one row for every -
Fruit borer 14 rows of tomato Srinivasan et al 1993.
6 Tomato Various pests Neem+ Pongamia pinnate cakes Kumar and Krishnamoorthy, 2002.
Aleurodicus disperses Predators- Hitiduid, _coccmellld, Dhandapani et al 2003.
Scymnus coccivora
Spodoteralitura Neem extract Joshi et al 1993.
Conclusions attention through adopting the techniques of IPM, sustainable

India is one of the largest vegetable producers in the world.
However alot of losses occur at pre- harvest as well as post-
harvest stages of crop produce. At pre-harvest stage,
generally the damagetakes place due to attack by pests.
There is a need to look for options to reduce these losses
especially when there is so much talk about food security
and food safety. Integrated pest management is one of these
options wherein It is important to involve farmers to make
IPM a successful strategu in Indian perspectives Success.
They should not only play an important role at field level
but at training and development of resistant varieties also.
The indigenous knowledge possessed by them should be
tapped.

The natural mortality factors and the role-played by each
factor at different locations in different seasons should be
well studied. Since vegetables are short duration crops, they
require a well-studied programme. It requires a lot of studies
on the bio- ecology and methods of mass production of
important natural enemies. The need of the hour is to realize
the potential of indigenous biocontrol agents and parasitoids
and predators. Intensified conservation methods should be
adopted for parasitoids and predators. Traditional
knowledge in regard to botanical pesticides should be
researched and utilized. Therefore, it is essential that all the
concerted efforts are made by integrating various
approaches to manage pest successfully. By giving focused

vegetable crop production can be achieved.
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