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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.
tp/al‘lklﬁnggr(gh)
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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 FOR SUNFLOWER

Sunflower- Plant description:

Sunflower (Helianthus annuus L., Family: Compositae) is one of the four most important annual
crops in the world grown for oil along with soybean, rapseed and groundnut. It is an important
additional to the list of edible oilseed crops in India in the last four decades. The genus
Helianthus is named from the Greek Helio meaning sun, and anthos meaning flower. The
Spanish name for sunflower, @irasol6and the French name dournesol§ literally means durn with
the sunq@ a trait exhibited by sunflower until anthesis, after which the capitula face east. The
genus associates the characteristic heliotropism exhibited during the flower period and
Helianthus annus was so named by Linnaeus, who encountered sunflowers living only for one
season. Cultivated sunflower is an erect, tall, usually unbrached and coarse annual of varying
size with conspicuously large inflorescence. Quantitative characteristics such as plant height,
head diameter, achene size and days to flowering and maturity vary greatly depending on the
environment in which plants grow (Robinson, 1978).

The primary uses of sunflower are for human consumption. The consumption of oil from the
seed and use of non-oilseed sunflower are the predominant uses of sunflower products
worldwide. There is growing interest for non-oilseed sunflower as snack food in the developed
economies. Sunflower also vyields natural red food colorant derived from purple-hulled
sunflower, flour and protein isolates for food products, pectin and sunflower oil as an energy
source in fuels. During 2010-11, sunflower was cultivated in 0.897 million hectares with a
production of 0.625 million tonnes and productivity of 696kg/hac. Karnataka accounts for 46% of
sunflower area but the productivity is lowest among all the states cultivating sunflower. Among
traditional sunflower growing states, Tamil Nadu (1486 kg/hac) has the highest productivity
(AICRP Sunflower, 2013)




I. PESTS
A. Pests of National Significance

1. Insect Pests
1.1 Tobacco caterpillar: Spodoptera litura Fabricius (Lepidoptera: Noctuidae)
1.2 Head borer: Helicoverpa armigera Hibner (Lepidoptera: Noctuidae)
1.3 Jassids: Amrasca biguttula Ishida (Homoptera: Cicadellidae)
1.4 Thrips: Scirtothrips dorsalis Hood (Thripidae: Thysanoptera)
1.5 Green semilooper: Thysanoplusia orichalcea Fabricius (Lepidoptera: Noctuidae)
1.6 Cabbage semilooper: Trichoplusia ni (Hubner) (Lepidoptera: Noctuidae)
1.7 Bihar hairy caterpillar: Spilosoma obliqua Walker (Lepidoptera: Arctiidae)
1.8 Cutworm: Agrotis ipsilon Rott (Lepidoptera: Noctuidae)
1.9 Termite: Odontotermes obesus (Rambur) & Microtermes obeli Hol (Isoptera:

Termitidae)

2. Diseases

2.1 Alternaria leaf spot: Alternaria helianthi (Hansf.) Tubaki & Nishi
2.2 Sunflower Necrosis disease: Tobacco Streak Virus

2.3 Downy mildew: Plasmopara halstedii Farl. Berl. & De Toni
2.4 Rust: Puccinia helianthi Schwein

2.5 Sclerotium wilt: Sclerotium rolfsii Sacc

2.6 Charcoal rot: Macrophomina phaseolina (Tassi) Goid

2.7 Sclerotinia wilt and rot: Sclerotinia sclerotiorum (Lib.) de Bary

B. Pests of Regional Significance
1. Insect Pests
1.1 Whitefly: Bemisia tabaci Gennadius (Hemiptera: Aleyrodidae)
1.2 Armyworm: Spodoptera exigua (Hubner) (Lepidoptera: Noctuidae)
2. Diseases
2.1 Head rot: Rhizopus arrhizus Fischer

2.2 Powdery mildew: Erysiphe cichoracearum f.sp. helianthi DC ex Meret and
Sphaerotheca fuliginea (Schlecht.ex Fr) Pollacci

1. Weeds
3.1 Grassy weeds
3.1.1 Rabbit/crow foot grass: Dactyloctenium aegyptium Willd ( Poaceae)
3.1.2 Goose grass: Eleusine indica L. Gaertner (Poaceae)
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