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pesticide resistance, pest resurgence, pesticide residues and pest replacement, that one sees.
This has necessitated promotion of environmentally sustainable agriculture practices. Integrated
Pest Management (IPM) meets such a requirement. However, [PM strategies relying on
economic thresholds & crop scouting, over the years has become synonymous with chemical
pesticide based pest management. Growing awareness of the adverse consequences of
agrochemicals is happily effecting a shift to ecological approaches that rely on the intrinsic
strengths of the ecosystem services rendered by the agro-ecosystems.  Bio-intensive pest
management approaches that are ecologically sound, such as Agro-ecosystem Analysis (AESA)
in conjunction with ecological engineering for pest management are gaining acceptance

The Government is now emphasizing on soil test based nutrient management and safe &
Judicious use of pesticides. Under AESA based IPM, chemical pesticides are to be used only as
a last resort, as per the policy of Government of India. Ecological engineering for pest

biological control. Reliance on chemical pesticides for pest management can be reduced with

ecosystems.

The AESA based IPM package of practices for various crops developed by the experts,
incorporating the latest knowledge/information on AESA based PHM in conjunction with

for managing important crop pests and disseminating novel and innovative technologies for
sustainable agriculture,
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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.
t&ﬂggh)
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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

o
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only as a last resort & in a safe and judicious manner.
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AESA BASED IPM PACKAGE FOR LOQUAT
Loquat -Plant description

The loquat (Eriobotrya japonica) is a large evergreen shrub or small tree with a rounded crown, short
trunk and woolly new twigs. The tree can grow 20-30 feet height, but is usually much smaller than this
(about 10 feet). Loquats are easy to grow and are often used as an ornamental. Their boldly textured
foliage adds a tropical look to the garden and contrast well with many other plants. Because of the
shallow root system of the loquat, care should be taken in mechanical cultivation not to damage the
roots. Loquat leaves are generally elliptical- lineolate, 5 to 12 inches long and 3 to 4 inches wide.
They are dark green and glossy on the upper surface, whitish or rusty-hairy beneath, thick and stiff,
with conspicuous parallel, oblique veins. The new growth is sometimes tinged with red. The leaves
are narrow in some cultivars and broad in others. Small, white, sweetly fragrant flowers are borne in
fall or early winter in panicles at the ends of the branches. Before they open, the flower clusters have
an unusual rusty-woolly texture. Loquat fruits, growing in clusters, are oval, rounded or pear-shaped,
1 to 2 inches long with a smooth or downy, yellow or orange, sometimes red-blushed skin. The
succulent, tangy flesh is white, yellow or orange and sweet to sub acid or acid, depending on the
cultivar. Each fruit contains three to five large brown seeds.

The loquat is normally pollinated by bees. Some cultivars are self-infertile and others are only
partially self-fertile. Flowers of the early and late flushes tend to have abnormal stamens and very
little viable pollen. Thinning of flowers and young fruits in the cluster, or clipping off all or part of flower
and fruit clusters is sometimes done to enhance fruit size. Under moist conditions the loquat tends to
develop an alternate-bearing pattern, which can be modified somewhat by cluster thinning in heavy
production years. For the highest quality fruit the clusters are sometimes bagged to protect from
sunburn and eliminate bird damage.



