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FOREWORD

Intensive agricultural practices relying heavily on chemical pesticides are a
major cause of wide spread ecological imbalances resulting in serious problems of
insecticide resistance, pest resurgence and pesticide residues. There is a growing
awareness world over on the need for promoting environmentally sustainable
agriculture practices.

Integrated Pest Management (IPM) is a globally accepted strategy for
promoting sustainable agriculture. During last century, IPM relied substantially on
economic threshold level and chemical pesticides driven approaches. However,
since the late 1990s there is conscious shift to more ecologically sustainable Agro-
Eco System Analysis (AESA) based IPM strategies. The AESA based IPM focuses
on the relationship among various components of an agro-ecosystem with special
focus on pest-defender dynamics, innate abilities of plant to compensate for the
damages caused by the pests and the influence of abiotic factors on pest buildup. In
addition, Ecological Engineering for pest management - a new paradigm to enhance
the natural enemies of pests in an agro-ecosystem is being considered as an
important strategy. The ecological approach stresses the need for relying on bio
intensive strategies prior to use of chemical pesticides.

Sincere efforts have been made by resource personnel to incorporate
ecologically based principles and field proven technologies for guidance of the
extension officers to educate, motivate and guide the farmers to adopt AESA based
IPM strategies, which are environmentally sustainable. I hope that the AESA based
IPM packages will be relied upon by various stakeholders relating to Central and
State government functionaries involved in extension and Scientists of SAUs and
ICAR institutions in their endeavour to promote environmentally sustainable
agriculture practices.
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FOREWORD

IPM is a holistic approach of crop protection based on the integration of multiple
strategies viz., cultural, physical, mechanical, biological, botanicals and chemical. Over
the years IPM underwent several changes, shifting its focus from damage boundary,
economic injury to economic threshold. Currently most stake holders rely upon
economic threshold levels (ETL) and tend to apply chemical pesticides at the first
instance in the event of a pest attack, though Government of India has advocated need
based and judicious application of chemicals. This approach is likely to cause adverse
effects on agro-ecosystems and increase the cost of agricultural production due to
problems of pest resurgence, insecticide resistance and sustainability.

During the late 90s FAO started advocating Agro-Ecosystem Analysis (AESA)
based IPM. Experience in different countries have since shown that AESA, which takes
into account ecological principles and relies on the balance that is maintained by biotic
factors in an ecosystem has also resulted in reduction in cost of production and
increase in yields. AESA based IPM also takes into account the need for active
participation of farmers and promotes experiential learning and discovery based
decision making by farmers. AESA based IPM in conjunction with ecological
engineering for pest management promotes bio-intensive strategies as against current
chemical intensive approaches, while retaining the option to apply chemical pesticides
judiciously as a measure of last resort.

The resource persons of NIPHM and DPPQ&S have made sincere efforts in
revising IPM packages for different crops by incorporating agro-ecosystem analysis,
ecological engineering, pesticide application techniques and other IPM options with the
active cooperation of crop based plant protection scientists working in State Agricultural
Universities and ICAR institutions. | hope this IPM package will serve as a ready
reference for extension functionaries of Central/ State Governments, NGOs and
progressive farmers in adopting sustainable plant protection strategies by minimizing

the dependence on chemical pesticides.
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PREFACE

Need for environmentally sustainable agricultural practices is recognised worldwide
in view of the wide spread ecological imbalances caused by highly intensive agricultural
systems. In order to address the adverse impacts of chemical pesticides on agro-ecosystems,
Integrated Pest Management has evolved further from ETL based approach to Agro-

ecosystem Analysis based Integrated Pest Management (IPM).

In AESA based IPM the whole agro-ecosystem, plant health at different stages, built-
in-compensation abilities of the plant, pest and defender population dynamics, soil
conditions, climatic factors and farmers’ past experience are considered. In AESA, informed
decisions are taken by farmers after field observation, AESA chart preparation followed by
group discussion and decision making. Insect zoo is created to enable the farmer understand
predation of pests by Natural Enemies. AESA based PHM also results in reduction of

chemical pesticide usage and conserves the agro-ecosystems.

Ecological Engineering for Pest Management, a new paradigm, is gaining acceptance
as a strategy for promoting Biointensive Integrated Pest Management. Ecological
Engineering for Pest Management relies on cultural practices to effect habitat manipulation
and enhance biological control. The strategies focus on pest management both below ground
and above ground. There is a growing need to integrate AESA based IPM and principles of

ecological engineering for pest management.

There is a rising public concern about the potential adverse effects of chemical
pesticides on the human health, environment and biodiversity. The intensity of these
negative externalities, though cannot be eliminated altogether, can be minimized through

development, dissemination and promotion of sustainable biointensive approaches.

Directorate of Plant Protection Quarantine and Storage (DPPQS), has developed IPM
package of practices during 2001 and 2002. These packages are currently providing guidance
to the Extension Officers in transferring IPM strategies to farmers. These IPM package of
practices, have been revised incorporating the principles of AESA based IPM in detail and
also the concept of Ecological Engineering for Pest Management. It is hoped that the
suggested practices, which aim at enhancing biodiversity, biointensive strategies for pest
management and promotion of plant health, will enable the farmers to take informed
decisions based on experiential learning and it will also result in use of chemical pesticides
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only as a last resort & in a safe and judicious manner.
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AESA BASED IPM PACKAGE FOR GRAPES

Vitis (Vitis vinifera L; Family: Vitaceae) is a woody vine, with tendrils which help in
supporting the weak stem, branching with long shoots (canes) from which secondary (and
tertiary) shoots develop. Dead bark consisting of the old phloem and periderm is sloughed off as
strips from old trunks and branches. Two types of bud are present at each node of the main
shoot: the summer lateral bud and compound winter bud. From the summer bud, a shoot
develops in the same year of formation (lateral shoot). The compound winter bud (the 'eye’ or
dormant bud) is formed by primary, secondary or tertiary buds. Primary buds normally grow in
the spring after dormancy; secondary and tertiary buds do not develop unless the primary bud is
damaged. A dormant bud which does not develop for one or more season is called a latent bud.
Leaves are rounded to pentagonal, 12-25 x 10-20 cm, more or less indented, with 1, 3-5 or 7
lobes, margins irregularly toothed (with short to long teeth), from hairless to densely tomentose
beneath. Flowers form branched clusters of 1-3 per shoot. Flowers are generally hermaphrodite,
with five partly fused sepals, five green petals firmly united at the top forming a calyptra,
detached at the base and falling off during anthesis. There are five stamens, a two-loculed pistil,
one short style and one stigma; the superior ovary is formed by two locules each containing two
ovules. The fruit is a fleshy berry, formed by a skin and a flesh (or pulp) containing the seeds.
The grape berry is generally spherical or ellipsoid, >1 cm in diameter; the skin and pulp vary in
firmness and colour (green-yellow, red, violet, blue for the skin), both varying in sugars, organic
acids, polyphenols and other compounds. The juice is often sold in stores or fermented and
made into wine, brandy or vinegar. In the wine industry, grape juice that contains 7i 23% of
pulp, skins, stems and seeds is often referred to as "must". In North America, the most common
grape juice is purple and made from Concord grapes while white grape juice is commonly made
from Niagara grapes, both of which are varieties of native American grapes, a different species
from European wine grapes. In California, Sultana (known there as Thompson Seedless)
grapes are sometimes diverted from the raisin or table market to produce white juice
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I. PESTS
A. Pests of National Significance
1. Insect pests

1.1 Mealybugs: Ferrisia virgata Cockerell, Maconellicoccus hirsutus, Pseudococcus
maritimus, Ferrisia virgata Cockerell (Hemiptera: Pseudococcidae)
1.2 Flea beetle: Scelodonta strigicollis (Olivier) (Coleotoptera: Chrysomelidae)
1.3 Girdle beetle/Grape cane girdler Ampelo glypterater LeConte (Coleotoptera:
Cerambycidae: Curculionidae)
1.4 Thrips: Rhipiphorothrips cruentatus Hood (Thysanoptera:Thripidae)
1.5 Hoppers: Empoasca fabae, Erythroneura comes (Hemiptera: Cicadellidae)
1.6 Stem borers: Celosterna scabrator F., (Coleoptera:Cerambycidae)
1.7 Leaf eating caterpillar: Spodoptera litura F. (Lepidoptera: Noctuidae)
1.8. Grape leaf folder: Desmia funeralis (Hubner) (Lepidoptera: Pyralidae)
2. Diseases
2.1 Downy mildew: Plasmopara viticola (Berk. & Curt.) Berl.& de Toni
2.2 Powdery mildew: Uncinula necator (Schw.) Burr.
2.3 Anthracnose: Elsinoe ampelina (de Bary) Shear
2.4 Greenaria bitter rot: Greenaria uvicolaBark and Curt.
2.5 Bacterial leaf spot: Xanthomonas campestris pv. Campestris (Pammel) Dowson
2.6 Alternaria blight: Alternaria alternata (Fr.) Keissl., Alternaria tenuissima (Kunze)
Wiltshire
2.7 Black rot: Guignardia bidwelli(Ellis) Viala & Ravaz
2.8 Post harvest berry rots caused by fungi
a. Blue mould rot: Penicillium digitatum (Pers.) Sacc.
b. Black mould rot: Aspergillusniger Van Tieghem
c. Green mould: Aspergillus flavus Link.
d. Rhizopus rot: Rhizopus nigricans Ehrenberg
e. Botrytis Bunch Rot or Gray Mold of Grape: Botrytis cinerea (De Bary) Whetzel
3. Nematodes
3.1 Root-knot Nematode: Meloidogyne spp.,
4. Weeds
Broadleaf
. Pigweed: Amaranthus viridis, Hook. F. (Amaranthaceae)
. Common purselane: Portulaca oleracea L. (Portualacaceae)
. False amaranth: Digera arvensis Forssk. (Amaranthaceae)
. Carrot grass: Parthenium hysterophorus L. (Asteraceae)
. Goat weed: Ageratum conyzoides L. (Asteraceae)
. Coat buttons: Tridax procumbens L. (Fabaceae)
. Spanish needles: Bidens pilosa L. (Asteraceae)
. Silk leaf: Lagascea mollis Cav. (Asteraceae)
. Madras leaf-flower: Phyllanthus madraspatensis L. (Euphorbiaceae)
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Grasses
10. Barnyard grass: Echinochloa crusgalli (L.) Beauv. (Poaceae)
11. Bermuda grass: Cynodon dactylon (L.) Pers. (Poaceae)
Sedges
12. Purple nutsedge: Cyperus rotundus L. (Cypraceae)
13. Flat sedge: Cyperus iria L. (Cypraceae)
B. Pests of Regional Significance
1. Insect pests
1.1. Red mites: Tetranychus spp. (Acari: Tetranychidae) (Maharashtra)
1.2. Rose chafer beetle: Macrodactylus subspinosus F., (Coleoptera: Scarabaeidae)
1.3 Cock chafer beetle: Melolontha melolontha L. (Coleoptera: Scarabaeidae)
1.4 Grape leaf roller: Sylepta lunalis Guen. (Lepidoptera: Pyralidae) (Delhi)
1.5 Scale Insects: Aspidiotus lataniaeSignoret (Hemiptera: Diaspididae)
2. Diseases
2.1 Rust: Phakopsora vitis Ono
2.2 Leaf Spot: Phomopsis viticola Erincik and Madden (Andhra Pradesh)
2.3 Foot rot: Cylindrocarpon spp.
2.4 Irregular cane maturity due to Botrydiplodia sp.
3. Nematode
3.1 Reniform nematode: Rotylenchulus reniformis Linford and Oliveira (Andhra
Pradesh, Maharashtra)
3.2 Dagger nematode: Xiphinema americanum Micol

I AGRO-ECOSYSTEM ANALYSIS (AESA) BASED INTEGRATED PEST MANAGEMENT (IPM)
A. AESA:

The IPM has been evolving over the decades to address the deleterious impacts of synthetic
chemical pesticides on environment ultimately affecting the interests of the farmers. The
economic threshold level (ETL) was the basis for several decades but in modern IPM (FAO
2002) emphasis is given to AESA where farmers take decisions based on larger range of field
observations. The health of a plant is determined by its environment which includes physical
factors (i.e. sail, rain, sunshine hours, wind etc.) and biological factors (i.e. pests, diseases and
weeds). All these factors can play a role in the balance which exists between herbivore insects
and their natural enemies. Understanding the intricate interactions in an ecosystem can play a
critical role in pest management.

Decision making in pest management requires a thorough analysis of the agro-
ecosystem. Farmer has to learn how to observe the crop, how to analyze the field situation and
how to make proper decisions for their crop management. This process is called the AESA.
Participants of AESA will have to make a drawing on a large piece of paper (60 x 80 cm), to
include all their observations. The advantage of using a drawing is that it requires the
participants/farmers to observe closely and intensively. It is a focal point for the analysis and for
the discussions that follow, and the drawing can be kept as a record.
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AESA is an approach, which can be gainfully employed by extension functionaries and

farmers to analyze the field situations with regards to pests, defenders, soil conditions, plant
health and the influence of climatic factors and their relationship for growing a healthy crop.The
basic components of AESA are:

Plant health at different stages

Built-in compensation abilities of plants
Pest and defender population dynamics
Soil conditions

Climatic factors

Farmers past experience
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Principles of AESA based IPM:
Grow a healthy crop:

=A =4 =4 -4 -4
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Select a variety resistant/tolerant to major pests

Treat the cuttings with recommended pesticides especially biopesticides

Select healthy cuttings

Follow proper spacing

Soil health improvement (mulching and green manuring)

Nutrient management especially organic manures and biofertilizers based on the soil
test results. If the dosage of nitrogenous fertilizers is too high the crop becomes too
succulent and therefore susceptible to insects and diseases. If the dosage is too low, the
crop growth is retarded. So, the farmers should apply an adequate for best results. The
phosphatic fertilizers should not be applied each and every season as the residual
phosphate of the previous season will be available for the current season also.

Proper irrigation

Observe the vineyard regularly (climatic factors, soil and biotic factors):

Farmers should:

1

)l
)l

Monitor the field situation at least once a week (soil, water, plants, pests, natural
enemies, weather factors etc.)

Make decisions based on the field situation and Pest: Defender ratio (P: D ratio)

Take direct action when needed (e.g. collect egg masses, remove infested plants etc.)
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Understand and conserve defenders:

1 Know defenders/natural enemies to understand their role through regular observations
of the agro-ecosystem
1 Avoid the use of chemical pesticides especially with broad-spectrum activity

Insect zoo:

In field various types of insects are present. Some are beneficial and some may be harmful.
Generally farmers are not aware about it. Predators (friends of the farmers) which feed on
pests are not easy to observe in crop field. Insect zoo concept can be helpful to enhance
farmerso skildl to identify Hhsemethdd] uniaraillar/urknmown
predators are collected in plastic containers with brush from the field and brought to a place for
study. Each predator is placed inside a plastic bottle together with parts of the plant and some
known insect pests. Insects in the bottle are observed for certain time and determined whether
the test insect is a pest (feeds on plant) or a predator (feeds on other insects).

Pest: Defender ratio (P: D ratio):

Identifying the number of pests and beneficial insects helps the farmers to make appropriate
pest management decisions. Sweep net, visual counts etc. can be adopted to arrive at the
numbers of pests and defenders. The P: D ratio can vary depending on the feeding potential of
natural enemy as well as the type of pest. The natural enemies of grape pests can be divided
into 3 categories 1. parasitoids; 2. predators; and 3. pathogens.

Model Agro-ecosystem Analysis Chart
Date:

Village:
Farmer:
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