Vocational Higher Secondary
Education (VHSE)

Second Year

AGRICULTURE
CROP HEALTH MANAGEMENT

Reference Book

Department of Education

State Council of Educational Research and Training (SCERT),
KERALA
2016




Participants

1. Smt. Majjusha A.R
Vocational teacher in Agriculture,
GVHSS Kulathur

2. Smt. Chitra B Nair
Vocational teacher in Agriculture,
GVHSS Malayinkil

< Smt. Kavitha G.V.
Vocational teacher in Agriculture,
GVHSS Valathungal

4. Smt. Anitha S _
Vocational teacher in Agriculture,
GVHSS Kalpetta

Experts

1. Smt.Sakeena.l

Asst.Director of Agriculture, Directorate of
Agricultural Development and Farmers' Welfare,

Thiruvananthapuram

2. Dr.Ambily Paul
Assistant Professor, College of Agriculture, Vellayani

3. Sri.Manoj S
Agricultural Officer, Department of Agriculture, Government of Kerala

4, Dr.Chithra Vijayan
Asst.Professor, S.N.College, Kollam

5. Sri.Lavakumar V
Deputy Director(Rtd),VHSE

Academic Co-ordinator
Manoj K V
Research Officer, SCERT

Prepared by :

State Council of Educational Research and Training (SCERT)
Poojappura, Thiruvananthapuram 695012, Kerala
Website : wwwi.scertkerala.gov.in e-mail : scertkerala@gmail.com
Phone : 0471 - 2341883, Fax : 0471 - 2341869
Typesetting and Layout : SCERT
© Department of Education, Government of Kerala



Foreword

Dear Learners,

This book is intended to serve as a ready reference for learners of
vocational higher secondary schools. It offers suggested guidelines
for the transaction of the concepts highlighted in the course content.

It is expected that the learners achieve significant learning outcomes
at the end of the course as envisaged in the curriculum if it is followed
properly.

In the context of the Right- based approach, quality education has to
be ensured for all learners. The learner community of Vocational Higher
Secondary Education in Kerala should be empowered by providing
them with the best education that strengthens their competences to
become innovative entrepreneurs who contribute to the knowledge
society. The change of course names, modular approach adopted for
the organisation of course content, work-based pedagogy and the
outcome focused assessment approach paved the way for achieving
the vision of Vocational Higher Secondary Education in Kerala. The
revised curriculum helps to equip the learners with multiple skills
matching technological advancements and to produce skilled
workforce for meeting the demands of the emerging industries and
service sectors with national and global orientation. The revised
curriculum attempts to enhance knowledge, skills and attitudes by
giving higher priority and space for the learners to make discussions
in small groups, and activities requiring hands-on experience.

The SCERT appreciates the hard work and sincere co-operation of
the contributors of this book that includes subject experts, industrialists
and the teachers of Vocational Higher Secondary Schools. The
development of this reference book has been a joint venture of the
State Council of Educational Research and Training (SCERT) and
the Directorate of Vocational Higher Secondary Education.

The SCERT welcomes constructive criticism and creative suggestions
for the improvement of the book.

With regards,

Dr. P. A. Fathima
Director
SCERT, Kerala
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I AGRICULTURE CROP HEALTH MANAGEMENT

ABOUT THE COURSE

Agricultureisthe cultivation of plants, fungi and other lifeformsfor food, fibre,
biofuel, medicind and other productsused to sustain and enhancehuman life. Modern
agronomy, plant breeding, agro chemicals such as pesticides and fertilizers, and
technological improvements have sharply increased yieldsfrom cultivation, but at
the sametime have caused widespread ecol ogical damage and negative effectson
human health. A mgjor problem faced by the farmers of Keralais the attack by
variouspestsand diseasesindl cultivated crops. Itisaknown fact that theincidence
of pestsand diseasesvary with weather, soil and ecology and aclear understanding
of thisvariationisessential. One of themain reasonsfor low productivity of crops
istheincreased incidence of pestsand diseases. Thereisno sufficient mechanismto
monitor the incidence of pests and diseasesin agro ecological units of the state.
Considering theimportance of the crop health management Govt. of Keralahas
launched major schemes for crop health management from 2013 -14 onwards -
(Vide Order No.GO(RT) N0.1659/13/AD/NCA dated 19/09/2013 and Govt. of
Kerala, Directorate of Agriculture, Circular No. TD(1)42860/13 dated 05/10/2013.

The course of sudy focuseson sound crop hedth management strategies. Thenation
hasan acuteshortageof trained personne to cater to thedemandsof crop production
technology and disease management. Thisvocational courseaimsat meeting this
Stuation by generating skilled human resourcesfor thetota remediesfor agri - crop
health management. The courseisdesignedin suchaway astotrain studentsandto
haveadirect link with farmersat grassroot level and givethem proper guidance.
The course hopesto devel op the studentsin to independent crop heath consultants
at villagelevd orinany agri research organization to meet the supervisory leve crop
health management requirements. Asvillagelevel consultants, the studentswith
wide subject acquaintance can be valuable resourcesto farmersfor identifying
problems, giving them timely and proper advice and helping themin pest control.
With the acquired knowledge they can suggest the farmers pick up proper health
control methods and modes of application, thereby contributing to effective check
messures.

Objectives of the course

1. Tocreate awareness on environmental hazards dueto indiscriminate use of
pesticides.

2. Tousepest and disease diagnostic tool kit.

>
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10.
11.
12.

Tolearn how to monitor pest and disease surveillance system.

To understand how and whereto implement the survelllance system.
Tointegrate pest and di sease management.

To create awareness about production techniques of variousbiocontrol agents.

To acquire skill in mass production of biocontrol agents and to manage
biocontrol labs.

To produce new biopesticides.

To create awareness on quaity control measuresof organic and biopesticides.
Todevelop skill infieldleve application of safer / new generation pesticides.
Tomanage crop health clinicsat Panchayat or Villagelevels.

Toassociatewith Krishi Vigyan Kendrasfor supporting pest surveillanceand
agridinics

Major Skills (with Subskills)
Module 3 - Major Skills

o 0o~ w DB

Symptom diagnogtic skills,

Ability to differentiate between damage caused by pathogensand insects.
Diagnosisand management of pestsand diseases of mgjor cropsof Keraa.
Preparation and fiel d application of commonly used botanicals.

Field leve application of biofertilizersand biocontrol agents.

Operation of plant protection equipmentsand application skills.

Subskills

Diagnosisof bacterial diseaseusing oozetest.
Differentiate betweeninfectiousand non- infectious disease.
Onfarmmassmulltiplication and gpplication of Trichoderma.

Diagnosis of pest/ disease of vegetables based on symptoms and adopting
suitableintegrated management practices.

Differentiate between botanicals, biofertilizersand biocontrol agents.
Preparation and installation of low cost traps.
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Module 4 - Major Skills

1. Crop hedth management skillsin Protected Cultivation.

2. Judicioussdlection and application of pesticidesfor pest management.
3. kill insimple pesticide residue decontamination methods.

4. Computer application skillsin crop production and technology transfer.
Subskills

» Differentiate between protected cultivation structures.

*  ldentifiesthedifferent componentsof dripirrigation system.

o Identify thetypesof fertilizersused for fertigation.

*  Demongtratethe ecofriendly management of common pest and diseasesin pro-
tected cultivation.

»  Digtinguishesbetweenthedifferent typesof pesticides.

*  Cdculatesthecorrect quantity of pesticidesfor field level application.
SYLLABUS

Module 11l - Integrated Pest And Disease Management

Unit 1 Pest and Disease Diagnosis (100 periods)

Pest - definition - classification- intoinsectsand noninsectsand weedswith examples,
categoriesof pests-based on occurrence - based on level of infestation - based on
percentage of crop lossthey causewith examples, pest outbreak-definition-reasons,
Impact of global warming on pest status, Insect - its specific characteristics -
classficationinto bugs, beetles, flies, mothsetc. - typesof mouthparts-feeding habit
- metamorphosis -young ones- wing characters and destructive stages, disease
definition - classification - biotic (infectious) and abiotic(non infectious), biotic
factorg(pathogen) - fungus- bacteria- virus- phytoplasma-a gaewith examples, abiotic
factors -physiological disturbances- nutrient deficiency-air pollutants-lack of
moisture- stress, classification of disease based on pathogen- based on mode of
spread with examples, diagnosisof disease- sgnsand symptomsof plant diseases-
Koch's postul ates- oozetest, disease epidemiol ogy-diseasetriangle, plant disease
forecasting anditsapplication, E-Crop doctor and other related softwaresfor pest
and diseasediagnosis.

>
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Unit 2 Integrated Pest and Disease Management of Crops of Kerala
(150 periods)

Integrated Pest Management (IPM)- concept-principles of 1PM, Economic
Threshold Level (ETL)-EconomicInjury Level(EIL), Methodsof |PM- ecologica
engineering -cultura methods- mechanicd methods-physcal methods-legd methods-
biological methods- chemical methods, Plant disease management - Integrated
Disease M anagement(I DM )-concept, Weed management - cultural -mechanical-
chemical-biological- Integrated weed management, Integrated Pest and Disease
Management (IPDM)- concept- components, Pest surveillance -objectives ,
Identification of pests and diseases of important crops of Kerala - symptoms-
management (IPDM) - rice- coconut- banana- pepper-solanaceous vegetables-
cucurbitaceous vegetables- cowpea- bhindi- amaranthus- cardamom- ginger-
Mango-rubber- cashew- papaya - tea- coffee-tapioca- sweetpotato - ornamentals,
Pestsof stored products-identification-nature of damage- management.

Unit 3 Agro Biopharmacy (50 periods)

Agro biopharmacy- definition- concept ,Botanica s-preparation- gpplication- neem
oil emulson- neemail garlicemulsion- neem seed kerne extract- tobacco decoction-
hyptisemulsion -andrographisgarlic mixture -papayalesf extract-birdseye chilli
COW's urine extract- peruvalam extract- custard apple seed extract,-baking soda
turmeric asafoetida mixture- tuls extract-leaf extracts, preparation of permitted
fungicidesfor organicfarming- Bordeaux mixture- Bordeaux paste, Preparation of
organic nutrient solutions- panchagavya- dasagavya, fishaminoacid, eggamino
acid, Biofertilizers- Familiarization and application- Rhizobium -Azotobacter -
Azospirillum- Acetobacter-azolla- Phosphate solubilisng microorganisms-Arbuscular
Mycorrhizal Fungus(AMF) -application techniques, biocontrol agents- fungal and
bacterial pathogens-AM F-Trichoderma-Pseudomonas- M ethod of production of
Trichoderma- mediapreparation- inocul ation- formul ation-massmultiplication and
field gpplication of Trichoderma,Entomopathogens- Fungi,bacteria,virus, common
pheromone traps used for insect control - Low cost Pheromone trapsfor fruitfly
management.

Unit 4. Plant Protection Equipments ( 40 periods)

Plant Protection(PP) equipments - parts of asprayer, types of sprayers- manually
operated hydraulic sprayers-hand sprayers, hydraulic knapsack sprayer, rocker
sprayer, bucket sprayer, manually operated pneumatic sprayers, pneumatic hand
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sprayers, pneumatic knapsack sprayers, power sprayers, dusters, other PP
equipments-Granul e applicator -€l ectrostati c sprayer-Fogging machine-Rat traps-
ste specific gpraying, maintenance of PP equipments- field problemsand remedies.
Module IV Hitech Farming

Unit 1. Protected Cultivation (170 periods)

Protected cultivation - definition - benefits- scope, Factorsemphasi zing the need
of Hitech Horticulture in Kerala, Different types of protected structures -
classfication based on structural materia -shape of the structure-useof structure-
covering materia -typeof ventilation -environmental control - cost, Important parts
of Green House, crops recommended for cultivation in protected cultivation,
Principles and practicesto be followed in protected cultivation, Climate control
ind degreen houses-equipmentsfor measuring climatic parametersin green houses-
Automationin climate control, micro irrigation system- components, fertigation -
characteristicsof fertilizersused for fertigation - Advantages and disadvantages of
fertigation, nutritional disorders, Major Pestsand disease of greenhouse crops-
factors affecting multiplication of pests under polyhouse-management, General
integrated management procedures-preventive approaches-sanitation and cultural
practi ces-ingpection- scouting and surveillance- trap cropsor indicator plants, curdtive
approach -biological control - neem based and homemade botanical pesticidesfor
pest management - entomopathogenic fungi useful in protected cultivation - Chemicd
management - List of safe pesticidesand other optionsfor management of pest and
diseases in polyhouses, Crop protection equipments, Soil less cultivation-
hydroponi cs-aguaponi cs-advantages and disadvantages.

Unit 2. Pesticides and Pesticide Residue Management (100 periods)

Pedticides-classification- classfication of insecticides-Based on mode of entry- mode
of action and chemical nature- common insecticides, fungicides-classification,
herbicides-classfication, pesticideformul ations- solid and liquid - other formulations-
pesticide adjuvants, list of new generation pesticides and banned pesticideswith
substitutes, Cal culation of pesticideformulations(Insecticide, fungicide, herbicide),
Pesticides and Toxicity - Acute toxicity - Chronic toxicity - Toxicity categories,
Pesticidelabelsand | abdlling-Legd regulatory messuresregarding pesticide handling,
Bio magnification-Residual toxicity- Maximum Residue Limit - Waiting Period,
Precautionsto betaken while handling pesticides, pesticideres due decontamination

- amplemethodsto remove pesticide resi duesfrom vegetables.



Reference Book [}

Unit 3. Organic Certification (20 periods)

Definition- production standards-purpose, Processof organic certification-product
labdling, Organic catificationinIndia-Agenciesinvolved, Good Agricultura Practices
- definition- objectives- key e ements- potential benefits.

Unit 4. ICT Enabled Extension Services in Agriculture (50 periods)
ICT enabled extension servicesin Agriculture - Familiarization with popul ar agri
extension related softwares - crop decision support system - pest, disease and

nutrient deficiency diagnosesoftwares- ICT enabled agriclinics- Kisan Call Centres,
Farmer support schemes.
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PART B
Module 3 - Integrated Pest and Disease Management

Agricultureisinfluenced by an array of biotic and abiotic stresseswhich haveto be
managed through multipronged strategies. A strategic science based approachis
needed to address the plant health risks and issues that affect productivity. The
looming threat of climate change may further exacerbate the crop losses due to
pests. Theintegrity of agro-ecosystemisvital for sustainable agriculture. Intensive
use of ecosystemsto enhance productivity can affect agro-ecosystemsthrough soil
erosion, water depletion/ contamination, biodiversity lossand disruptionin flow of
ecosystemn serviceswhichwill have abearing on plant health and bio-security.

Indiscriminate useof chemica pesticides hasbeen causing widespread environmenta

pollution, resistance, resurgence of insect pestsand isimpacting food safety. Plant
Health Management isvital for SustainableAgriculture, food security, food safety,
agro-based industries and economy of acountry.

Incorporation of bio-fertilizers, particularly mycorrhizaeinagricultura practices, plays
avital role in the promotion of soil health and uptake of important macro and
micronutrients by the crops. Biological control through parasitoids, predatorsand
microbidscongtitutesas gnificant component of holistic management of insectsand
diseasesaswell asabiotic stresses.

Thismodulegoesthrough different agpectsof I ntegrated pest and di sease management
likepest and diseasediagnoss, IPDM of cropsof Keraa, Biopharmacy and handling
of plant protection equipments.

unit 1
. Pest and Disease Diagnosis

Itisestimated that in our country about 30% of crop productionisbeinglost dueto
theincidenceof pestsand diseases. If pestsand diseases could be detected asearly
asposs bleusing symptomatic and other means, appropriate preventiveaction can
betaken. Inorder to effectively tacklethe problems caused by pest, itsidentification,
diagnosisand nature of damage should beknown. Itisrequired to keep watch over
sugpected pestsand diseases by taking samplesand observing symptoms. Thespecific
characteristics of insects, mouth parts and feeding habits should be understood for
their proper control. The concept of infectious and non-infectious diseasesand the
knowledge on variousagents causing themisessential . Diagnosisof plant diseases
using signs, symptoms and specific testsshould befamiliarized for the management

of pests.
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Learning Outcomes

Thelearner :

defines pest and classifies pests as insects, non-insects and weeds with
examples.

categorises the pests based on occurrence, based on level of infestation
and based on the percentage of crop lossthey cause with examples.

defines pest outbreak and narratesthe reasonsfor pest outbreak.
analysesand interprets theimpact of global warming on pest status.

observesthespecific characterigticsof insectsand classifiestheminto bugs,
beetlesand weevils, flies, mothsand thrips.

identifiesand comparesthedifferent typesof mouth partsof insects, feeding
habits, metamorphosis, young ones, wing charactersand their destructive
stages.

defines disease and classifies disease based on causal factors as biotic
(infectious) and abiotic (noninfectious).

definespathogen (biotic factors) and classifiesit asfungus, bacteria, virus,
phytoplasma, gaewith examples.

describesabioticfactorslike physiological disturbances, nutrient deficiency,
environmental pollution, lack of moistureand stress.

categorises the diseases based on pathogen and mode of spread with
examples.

diagnosesdisease based on sgnsand symptoms, explainsK och'spostul ates
and practises oozetest.

definesdisease epidemiol ogy and explainsdiseasetriangle.
definesplant diseaseforecasting and explainsits application.

practises E-crop doctor and other related softwares for pest and disease
diagnogs

3.1.1 Pest

Definition

"Pest has been defined as any organism detrimental to man and his property by
causng significant damages of economicimportance”.

&
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PEST -Derived from French word 'Peste’ and L atin word 'Pestis meaning plague
or contagiousdisease.

3.1.2 Different Pest Groups

Pestsincludeinsects, nematodes, mites, snails, Sugs, etc. and vertebrateslikerats,
birds, etc that cause damageto crops, stored productsand animas. Disease producing
pathogensof plantsincluding fungus, bacteria, viruses, mycoplasmaand weedsare
alsoreferred as crop pests.

I. Insect pests

Insects are tracheate arthropods with distinct head, thorax, and abdomen, single
pair of antennae, apair of compound eyes, three pairs of walking legsconfined to
thethorax and two pairsof wings.

. Bestles, weevils

. Moths& Butterflies

. Bugs, Aphids, Whiteflies, Medy bugs
. Hies

. Grasshoppers, Crickets

. Stored grain pests

i. Non-insect pests

Besides insect pests, there are a large number of non-insect pests that cause
considerablelossto crops.

. Rats

. Mites

. Nematodes

. Slugsé& Snails
. Birds

ilii. Diseases

Diseased plantsare distinguished by changesin their morphological structuresor
physiological processeswhich are brought about by unfavourable environment or
by parasitic agencies.

*  Fungd diseases
*  Bacterid diseases

&
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o Vird diseases

0 Mycoplasma / Phytoplasma diseases
o0 Physologicd disorders

Iv. Flowering parasites

They are paragiticin nature and reducetheyield and vitdity of crop plants. eg:
Striga, Orobanchae, Cuscuta, L oranthus.

v. Weeds

Weedsare unwanted , uncultivated plants, that reduce crop yield and contaminate
the produce and act as alternate hosts of many pestsand diseases.

Dicot weeds
Monocot weeds
Annual weeds
Perennial weeds
Aquatic weeds
Upland weeds
Others

Based upon theimportance, pestsmay be agricultural, forest, household, medical,
aesthetic and veterinary pests.

3.1.3 Classification of different pest groups

© O O O o o o

a) Vertebrates

Phylum Class Characters Examples [Nature of Damage

1) Chordata | Mammadia [ Hairy,fourfooted| Rats, squirrel, Eat plant parts,
milk secreting | rabbit,monkey flowers, seeds
and fruits

2) Chordata Aves Wings,feathers| Sparrow,parrot, Eat grains,
and beak pigeon, crow etq  seeds, fruits etc |
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Phylum Class Characters Examples | Nature of Damage ]
1)Arthropoda | Insecta | Body divided Beetles, Adults or immature
into head, thorax | butterflies, | stages damage
and abdomen. moths, bugs| plantsby chewing
Three pairs of flies etc. of externa parts or
legs and two pairs sucking plant sap.
of wings. They also boreinto
fruit, seed, and bud
or feed on plant
stem or mine leaf
surface
2)Arthropoda | Arachnida| Minute creatures | Red spider | They pierce
with an oval or mites, tea | through the plant
elongate oval eryophyid | tissue with their
body, head and mites sharp mouth parts
thorax fused for sucking the sap
to form cephalo- and destroying
thorax, Abdomen chlorophyll. Asa
distinct, four pairs result of feeding,
of walking legs discolouration of
and no antennae. leaves or galls
appears.

B)Arthropoda | Crustacea| Hard limy Crabs Cut basal portions
chitinous of rice seedlings,
exoskel eton, make holes on
two pairs of field bundsthus
antennae. cause water to

drain off.

) Mollusca | Gastropoda Soft bodied, Slugsand | They feed on
non-segmented, | snails foliage of plants
non jointed mainly ornamentals
appendages. like orchidsand
Body enclosed in anthurium
calcareous shell.

5) Nemata | Nematoda| Tiny cylindrica, Root knot | They possess a
elongated nematode, | protruding stylet
un-segmented burrowing | for feeding. They
body withtough | nematode | form knots or galls.
cuticle. Some
forms are micro-
scopic. size
generaly less
than 2mm.
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Practical Activity
Collect and observevarious pestsaffecting agricultura cropsand classify theminto

different groups.
Completethefollowing table
"SI No Group of pest Brief Description | Examples Remarks |
1 I nsect Pests
2 Noninsect pests
3 Diseases
4 Weeds )

3.1.4 Categories of pests

1.

Based on occurrence

Regular pests: Frequently occurson crop -close association
e.g. Ricestem borer, Brinjal fruit borer

Occasional pests. Infrequently occurs, no closeassociation
e.g. Casawormonrice, Mango stem borer

Seasonal pests: Occursduring aparticular season every year
e.g. Red hairy caterpillar on groundnut, Mango hoppers

Persistent pests: Occurs on the crop throughout the year and is difficult to
control

e.g. Chilli thrips, mealy bug onguava

Sporadic pests: Pest occursinisolated localitiesduring some period.
e.g. Coconut dug caterpillar

Based on level of infestation

Epidemic pests: Sudden outbreak of apestinasevereforminaregionat a
particular time. In plants, the epidemicisa so known asepiphytotic.

e.g. Brown Plant Hopper, Red Hairy Caterpillar

Endemic pests: Occurrence of the pest inalow level in few pockets, regu-
larly and confined to particular area.

e.g. Ricegal midge, Mango hoppers
Based on the extent of damage
Major Pest - causeayield loss of morethan 10% (>10%)
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Minor Pest - 5- 10% yield loss
Negligible Pest - aloss of lessthan 5% of yield (<5%)
Per centage of loss caused by different groups of pests
*  Weeds- 45%
* Insects- 30%
e Diseases- 20%
e Other factors- 5%
*  Total 100%
3.1.5 Pest outbreak
Definition
If the natural forcescontrolling pest population are upset or disturbed, therewill be
asuddenincreasein pest popul ation and consequent damageto crops. Thisistermed

as pest outbreak.Activity of human beings which upsets the biotic balance of
ecosystem isthe prime causefor pest outbreak.

Reasons for pest outbreak

i.  Deforestation and bringing under cultivation
* Pestsfeeding onforest treesareforced to feed on cropped land
* Biomassunit areamoreinforeststhan agricultural land
*  Weather factorsalso altered -Affectsinsect devel opment

ii. Dedtructionof natura enemies

Dueto excessiveuseof insecticides, naturd enemiesarekilled . Thisaffectsthe
natural control mechanism and pest outbreak occurs. e.g. Synthetic pyrethroids

ii. Intengveandextensvecultivation

I ntensive monocultureleadsto multiplication of pests.Extensive cultivation of
susceptiblevariety inlargearearesultsin no competition for food leadingto
multiplication of pests. e.g. Stem borersinrice and sugarcane

iv. Introduction of new varietiesand crops

Varieties with favourable physiological and morphological factors cause
multiplication of insects.e.g. Succulent, dwarf ricevarietiesfavour leaf folders

V.  Improved agronomic practices
* Increased N fertilizer -Highleaf folder incidenceonrice
* Closer planting-BPH and |eaf folder increases

&
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*  Granular insecticides-Possess phytotonic effect onrice
Vvi.  Introduction of new pestin new environment

Pest multipliesdueto absence of natural enemiesin new area, eg.Apple
wooly aphid multiplied fast dueto absenceof theparasite Aphelinusmali.

vii. Accidentd introduction of pestsfrom foreign countries (through air/seaports)

»  Diamondback moth on cauliflower, Potato tuber moth on potato, Cottony
cushion scale on wettle tree and Wooly aphid on apple.

viii. Largescaestorageof food grains
* Saveasresarvoir for stored grain pests, Urbani sation -changes ecol ogical
balance, ratsfound in underground drainage tc.
3.1.6 Impact of global warming on pest status
*  Duetochangein climate, temperature and water availability, thefarmersmay
changethetypeof cropsgrown.

*  Duetoincreaseintemperature, there can be outbreak of certaininsect pests
and diseases.

* Inforest areastherewill beashift intree speciesand al so pest species.

e Inagriculturelands since cropping pattern ischanged, new cropsto suit the
climateisintroduced and new pestsarea so introduced.

*  Whenwater availability isless, cropswill beraised asrainfed. It will bedifficult
to take up control measureswithout water.

3.1.7 Specific characters of insect pests
About 80% of the known speciesof theanimal kingdom consistsof insects. Both
beneficial and harmful insectsare present around us.

*  Insectsaretracheate arthropodswith distinct head, thorax and abdomen, single
pair of antennae, apair of compound eyes, threepairsof waking legsconfined
to thethorax and two pairsof wings.

*  Theintegument ishardened to an exaskel eton covering the body muscleswith
driated fibresarranged segmentally.

*  Theheadisusually composed of 6 segmentsfused immovably together.
e Thoraxiscomposed of 3 segments- prothorax, mesothorax and metathorax.
*  Abdomenisusually composed of 11 segments.
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. The science of Entomology deals with the study of insects.
. The word entomology is derived from two Greek words
entoma (Insects) and
logos (to study).

3.1.8 Classification of Insects

f g Order Insect Mauth | Fexding | Metamor Young Wing Degtructive ]
No Graup parts Habits phasis ones Charager's Sage
1 | Coleoptera Bedtles | Bitingand | Chewing | Complete Giub Forewings Grubor
weevils chewing -dytra adult
Hindwings
membraneous
2 | Lepidoptera Moths, | Siphoning | Sucking | Complete | Caterpillar Scdy Caterpillar
butterflies
3 Diptera Flies Sponging | Sucking | Complete | Maggot | Hindwings Maggot
ashdters
4 | Hemiptera Bugs, Piercing | Sucking | Incomplete | Nymph | Membraneous | Nymphs
aphids, ad wings and adult
hoppers | sucking
5 | Thysnoptera Thrips Rasping | Sucking | Incomplete | Nymph Fringed Nymphs
ad andadult
" ax:klrg J

Practical Activity

1. Identification of different groupsof insects
[dentify and understand common insect pests, their groups, characteristic
featuresand nature of damage.

Materiasrequired : Insect collection net, killing bottle, hand lens, setting board,
specimens.

Procedure: Collect and observevariousinsects, andyzethe characters, identify
thegroupsto which they belong and record rel evant information.

S Insect | General Crop/host | Nature of Damaging\
No pest | characters plant damage stage
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2.

I dentification of typesof mouthpartsof insectsand their feeding habits
Study the different types of mouthpartsof insectsand their feeding habits.
Materidsrequired: Liveinsects, Magnifying glass, photographs.

Procedure: Observe theinsect mouth part and identify thetype of mouth part,
classify theminto solid or liquid feedersand neat sketchesto be preparedin
record.

Assessment Activity

1.

Prepare apicture album oninsectsand identify the groupsand order to which
they belong.

Group Order

You are asked to handleasess on on different groupsof agriculturaly important
insectsand their characters. Prepare achart with insect group, order, young
ones, type of metamorphosis, mouth partsand wing charactersto beusedin
thesession.

3.1.9 Classification of insects as solid feeders and liquid feeders

a

Solid feeders- They havebiting and chewing typesof mouths parts.

eg. Beetles, Caterpillars of butterflies, grasshoppers, termites, cockroaches
etc.

Liquidfeeders- They have sucking type of mouthparts

» Buitterflies and moths - adults sucking/siphoning type & have a coiled
proboscis.

*  Bugs(adultsand nymphs) - piercing and sucking typeand have astylet.
* Thrips- rasping and sucking type
* Flies- spongy typeof mouth part with ahinged proboscis
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Assessment Activity
Completethefollowing table after observing the specimens

SI. | Specimen | Crop Attacking Type of Type of Type of Pest

No stageof pest Damage | feeder mouthparts| identified
1 Ledf Brinjad | Grub & Adult | Defoliation | Solid Biting and | Epilachna

Chewing beetle

2 Fruit Bhindi | Caterpillar | Holeson | Solid Bitingand | Fruit&

fruit Chewing |Shoot borer
3 Leaf Chilli Nymphs Curlingof | Liquid Piercing Thrips
& Adults |leaves &sucking
4 Leaf Rice Caterpillar Leaffold | Solid | Bitingand | Riceleaf
defoliation Chewing folder
5 Pods |Cowpea Nymphs |Madformed | Liquid Sucking Cowpea
& Adults fruits aphid

6 |
Practical Activity

Callectionand preservation of insects.

Familiarisationwiththemethodsof collection of insects, equipmentsusad for collection
and methods of preservation.

Materiasrequired - Hand sweep net, Killing bottles, Killing agent, Setting board,
Insect display box (Insect box), Cards, Insect pins.

Procedure- Callect theinsectsusing various methods, kill them and sort theminto
different groups and preserve in insect boxes. |dentify and write the use of the
equipments and draw diagram. Make anote and diagram of pinning position of
differentinsects.

Insects can be collected in many ways such as hand picking, beating, sweeping,
using trapsetc. Whilepinning insectsl/3 of the pin should beleft protruding from
thedorsal side of the specimen, 2/3remaining ventral.

&

Killingbottle

J— » r 5

I nsect setting board
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J

Insect pin Insect display box

Insectsare pinned in specified pinning positionswith the help of entomologica pins
and dried for preservation. Theinsect's body should be perpendicular to the pin.
Labels are to be attached containing details such as date of collection, place of
collection etc.

Standard pinning positions of insects.

Order Group of insect Pinning Position )
Coleoptera Besetlesand weevils Rightelytra
Lepidoptera Moths& Butterflies Middle portion of mesothorax
Hemiptera Bugs Right sdeof scutellum
Hymenoptera | Bees & Wasps Middle portion of mesothorax
Orthoptera Grasshoppers, Crickets | Right sideof prothorax
_ Diptera Hies Middleportion of mesothorax |

Pinning of insects Pinning Pogition
Assessment Activity
Submit aninsect box with 25 preserved insects representing various orders.

&
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3.1.10 Disease
Definition
Disease may bedefined asaseriesof harmful physiological processes caused by

continuousirritation of the plant by aprimary agent. Itisaninteraction among the
host, parasite and environment.

Diseased plantsare distinguished by changesin their morphological structuresor
physiological processeswhich are brought about by unfavourable environment or
by parasitic agencies.

Pant Pathol ogy(Phytopathology) isthestudy of thediseasesof plants. It isthestudy
of the nature, devel opment and control of plant diseases.

Pathogen - Any organismwhich cause disease.

3.1.11 Classification of factors causing disease

Disesseiscaused by biotic (living) factorsand abiotic (Non-living) factors.
A.Biotic factors

When aparasitic micro-organism entersinto the causal complex of adisease, itis
commonly considered to bethe cause of the disease. Therearemainly four typesof
organismsthat cause plant diseases.

1) Fungus - Fungi are thread like and propagated by spores. In favourable
conditions, the spores germinate and produce infection on susceptible plants.
They attack plantsand produce symptomslikerot, wilt, damping off, leaf spot,
rust, blast, blight and mildews.

2) Bacteria- They aresmall single celled organisms. They gain entry into the
plantsthrough natural openingslike stomataand wounds caused by insects,
nematodeand by man. They multiply insidethe plant utilizing the nutrientsfrom
the plant and dueto thisactivity symptomsare produced.

3) Virus- Virusconsistsof D.N.A or R.N.A often surrounded by athin protein
coat. Reproduction takes place inside the host plant. Usually viruses are
trangmitted by insectsand theseinsectsare called vectors. Thecommon vectors
aregphidsand whiteflies.

4) Mycoplasmaor Phytoplasmaand MLOs- Theseare smaller than virusand
contain both DNA and RNA. The symptomsareyellowing, greening, witches
broom and stunting.

5 Algee

&
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B. Abiotic factors

The common characteristics of abiotic stressisthat they are caused by thelack or
excess of something that supportslife. It includestemperature, soil moisture, soil
nutrients, light, air and soil pollutants, air humidity and pH.

Vi.

» Physologica disturbances

* Nutrient deficiency

e Airpadllutants

*  Moigure

o  Temperature

o Light

Physiological distur bances:. :Physiological plant disordersare caused by non
pathological conditions such as adverse weather, poor light, water logging,
phytotoxic compoundsor lack of nutrientsand affectsthefunctioning of plant
system.

Nutrient deficiency: They are caused by shortage of nutrients. Eg: Khaira
disease of rice (Zn deficiency), Whiptail of cabbage (Mo deficiency), Crown
choking of coconut (B deficiency), etc.

Air pollutants: Air pollutantslike automobile exhausts, Sulphur dioxide, ni-
trogen dioxide, chlorine, particulate matter and ethylene causeinjuriesto plants.
Eg: Silver leaf dueto PAN(Phenoxyacyl nitrates) from automobile exhaust,
ozoneinjury, crusty layer formation and direct burning of |eaf tissuesdueto
particul ate matter.

Moisture: Lack of moisture causesplantsto suffer from water stressand wilt.
Heavy rainscause plant rootsto split. Eg. onion saddle back(splitting at base),
tomato split, potatoes become hollow or deformed.

Temperature: Low temperature causeslatefrost tip necross, caramelisation
of potato duetothehydrolysisof starchto sugars, frost killing of buds, flowers,
young fruit and cat face of tomato.

High temperature causes sunscald i njuries on the sun exposed sites of fleshy
fruitsand vegetabl es, such ascaps cum, tomatoes, onionsand potatoesand on
succulent leaves of some plants.eg; water core of apple, blossom end rot of
citrusfruit, etc.

Light : Lack of sufficient light leadsto etiolation. Usualy seenin outdoor plants
when they are spaced too close together or when grown under shade. It is
commonin house plantsandin plantsgrown in greenhouses.
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3.1.12 Classification of disease based on causal organism

Sl. Disease

) Type of disease Examples
No| causing agent
1 Bacteria Bacterial disease |Bacteria Leaf Blight of paddy,
Bacteria leaf streak of paddy
2 Fungus Fungal disease Sheath blight of paddy, Blast of rice,

Quick wilt of pepper, Blight of paddy,
Bud rot of coconut, loose smut

of wheat

3 Virus Viral disease Bunchy top of Banana, Katte of
Cardamom, Cassava mosaic

4 | Phytoplasma | Phytoplasmal disease |Root wilt of coconut, little leaf of
or MLO |or Mycoplasma disease Brinjal, Phyllody in snake gourd.

5 Algae Algal rust of fruit crops

Classification of disease based on mode of spread of pathogen

S.
No
1 | Spreadthroughair Air borne Riceblast
2 | Spread through water Water borne | Sheath blight of paddy
Bacterial Leaf Blight of paddy
3 | Spreadthrough soil Soil borne Soft rot of ginger, Quick wilt
of pepper, Damping off of
seedlings
4 | Spreadthrough seed Seed borne L oose smut of wheat, Blast
of rice, Blight of paddy )

Mode of spread | Nature of spread Examples

3.1.13 Diagnosis of disease
A. Symptoms of plant diseases

Symptomsare externa or internal reactionsor aterationsasaresult of adisease
Symptomsof plant diseasesfall into 4 main groups.
1. Necrotic symptoms- seenas drying of cells, tissuesor organs.
» Hydrosis- A water soaked condition of tissues caused by water leaving
thecellsandfilling up theintercellular spaces.
» Wilting - The flaccid condition of leaves or shoots caused by alossin

turgiity.
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Blight - Smilar to scorch butisusually applied tofoliageor blossomskilled
by adisease organism.

Die-Back - Thedying backward fromthetip of foliage, twigsor branches
of plants.

Spot - A term applied to more or less discoloured circular or angular
lesonsonfoliage, fruit, or stems.

Rot - Dead tissuein amore or less advanced stage of decay.

Scorch (firing) - The sudden death and browning of foliage or sometimes
fruit.

Canker- Localized, sharply demarked dead lesions, usually sunken or
cracked, inthe bark of thetrunk, stemsand roots of treesand shrubs.
Damping off - Therapid rotting of seedsor seedlingsbeforethey emerge
fromtheground or therapid rotting of the bases of seedlings so that they
fdl over.

Bleeding - The continuous 0ozing of sap fromwoundsor injuries.

Chlorotic symptoms - These are characterised by loss, suppression or
reduction of thenorma green colour inplants.

Chlorosis- Thepartid failureof the devel opment of green colour inorgans
that are normally green. Chlorosismay be diffused or patterned.
Yelowing - Theyelowing of normally greentissue(usudly foliage) isdue
to abreakdown of chloroplastsor chlorophyl|

Hypoplastic symptoms- occur as underdevel opment or stopping of growth
of cells, tissuesand organs.

Suppression - The failure of certain organs such as flowers or seedsto
develop at pointswherethey normally devel op.

Etiolation - Excessive spindlinessaccompanied by dwarfing of foliageand
flowersand lack of natural chlorophyll development.

Dwarfing or Stunting - A symptom characterized by theabnormal size of
thewholeplant or of some of itsorgans.

Rosetting - The crowding of thefoliageinto arosette formation caused by
the shortening of theinternodes of ssemsor of branches.

Hyperplastic symptoms - cause over development of cells, tissues and
organs.

Abscission or Defoliation - The prematurefalling of leaves, flowers, or
fruits caused by theformation of the abscission layer at the basesof their
petioles.
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» Gadls- Local swellings or tumour - like growths on any part of aplant.
They may belargeor small, smooth or rough, and fleshy or woody. They
maly bear descriptive namessuch aswarts, knots, tubercles, boils, blisters,
and clubs.

e Curling (Ralling) - Theabnormal curling or bending of shootsor leaves
because of tissue overgrowth on one side of the affected organ.

» Scab- Definite, dightly raised and roughened lesionsonfruits, tubers, leaves
etc.

» Fasticulaion- Theabnorma devel opment of twigsor rootsabout acommon
point. When thisoccurson the aerial partsof aplant, itisusually caleda
witchesbroom.

B. General symptoms of plant diseases

»  Chlorosis/ yellowing - leaves and other parts of the affected plants become
paegreenor yellow dueto destruction of chlorophyll. eg: yellow dwarf of rice.

*  Mosac- under development of chlorophyll, resultingin dternatelight and green
patches, eg: Cassavamosaic disease.

» Littleleaf - 9zeof leavesareaffected, affected plantsget reducedinsize.
eg: Littleleaf of brinjd.

*  Stunting - affected plantsbecome under developed, internodal distance gets
reduced. eg: Grassy stunt of rice.

e  Gdlsandtumors- thisrefersto over growth and enlargement of plants.
eg: Clubroot of crucifers.

*  Ledf curl, blistering and puckering - caused by fungi and virus,
eg: blister blight of tea

*  Spots- death of tissuein alimited area. eg: brown leaf spot of rice.

»  Blight- necroticareaisextended toalargeareaeg: Bacteria leaf blight of rice.

*  Anthracnose- characterized by limited sunken black lesions. eg: anthracnose
of bean

*  Witches broom - abnormal and excessive development of auxillary buds.
€g: witchesbroominmango

e Phyllody - flora partstransformedinto green leaf like structures.
eg: phyllody insesame

»  Damping off - collapse and desth of young seedlings.
eg. damping off of vegetables

e Dryrot - rotting of plant parts such asfruits, bulbs, tubers etc, no oozing of
liquid from affected parts, affected partsbecome shrunk and produce apowdery

mass black in colour, eg: dry rot of ground nut.
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Wet rot - 0ozing out of liquid from affected parts. eg: soft rot of ginger.

Wilt - drying of entireplant, looseturgidity and droop, eg: fusaria wilt of cotton
Dieback - twigsand young branches start drying from tip downwards.

eg: die back of mango.

Scab - on affected partsround or crust likelesions appear, eg: apple scab
Canker - localised death of cortical tissuesof stem, leavesand fruits

€eg: citruscanker.

Rust - rusty appearance on plant parts, small pustules of spore break through
host epidermis. eg: black stem rust of whest.

Smuit - flora partsconverted into ablack powdery mass.

€g: loose smut of whest.

Mildew - powdery or cottony growth on green plant parts.
€g: downy mildew of grapes

Practical Activity

Familiarisationwithimportant disease caus ng organismsand symptomsseeninmgjor
crops

Materiasrequired - specimensof plants, photographs, CDs, symptoms of attack.

Procedure - Familiarizewith the disease causing organism and symptoms. Sketches
canbedrawninthe practical record. Tabulate the symptoms of given specimen.

s

Ve

= Specimen Crop e CemE Description
No symptoms | organism

1. Leaf | Amaranthus| Leaf Spot | Fungus | White spots with dark margin
2.

8]

4.

5.

6.

7.

8.

9.

10.

&
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C. Koch's postulates

Koch'spostulates are used to prove whether aplant is affected with aparticular
disesse.

1. Theorganismshould beassociated with al casesof agiven disease.

2. Theorganism must beisolated from the diseased plant.

3. Whentheorganismissubsequently inoculated into susceptible plant, it must
reproduce the disease.

4. Theorganism could bere-isolated from the experimentally infected plant.
D. Ooze test

Thistestisdonefor field diagnosisto confirm bacterial diseasesand separatethem
from other vascular wilts.

»  Taketheaffected stem and cut it crosswise near the ground.
* Immerseitinatransparent glassof clear water.

»  Creamy whitebacterial ooze can be seeninthe xylem bundles of an affected
gem.

o If cut surfaceispressed with aknife blade or finger, the ooze will string out
forming fine shiny threadsfrom the affected ones (the sap of ahedlthy plantis
watery and will not string).

Practical Activity
Practicing cozetest.
3.1.14 Disease Epidemiology

Disease Epidemiology isastudy of thefactorsaffecting the outbresk of aninfectious
disesse.
Disease Triangle

Plant diseaseisthe outcome of theinteraction between the plant, the pathogen and
theenvironment.
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Inthisdiseasetriangletheenvironment favorably or unfavorably influencesboththe
plant and the pathogen. When favorabl einteracti ons between the three components
of incidence of adisease continuefor long, epidemicsoccur.

The study of epidemicshelpsto,
*  Understand thevariousfactorsinvolved in the devel opment of an epidemic.
*  Understand theinteraction of thesefactorsin the devel opment of thedisesse.

*  Predictaforthcoming infectionto taketimely control measuresand to reduce
losses.

3.1.15 Essential condition for the development of an epidemic /
disease

1. Host related factors

* Levd of geneticresistance of the plant.

*  Geneticuniformity of the population.

*  Abundanceand distribution of susceptible host.

*  Presenceof collatera hosts.

2. Pathogen related factors

*  Presenceof avirulent pathogen.

*  Highbirthrateand low death rate of the pathogen.

»  Easyandrapiddispersal of the pathogen.

*  Adaptability of thepathogen.

3. Environment related factors

*  Temperature

* Maoidure

»  Culturd practicesthat modify temperature and moisture
*  Presenceof antagonisticmicroflora

4. Time related factors

»  Season of theyear suitablefor disease devel opment
Timeof planting

Duration of favourable conditionsto devel op the disease
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5. Human activities

»  Sdectionof fieddfor cultivation

*  Sdectionof planting materids

*  Choosingthetimeof planting

»  Trangportation of planting materias

»  Control measurestaken to protect or manage the disease.

Meteoropathology deals with the study of relationship between the weather
and epiphytotics.
3.1.16 Plant disease forecasting & it's application

Plant diseaseforecasting providesearly information about the probabl e occurrence
of adiseasetofacilitate chemica control at appropriatetimeeither to stop pathogen
multiplication or further spread of the disease.

Plant disease forecasting is generally done by establishing relationship between
pathogen popul ation and physica westher parameterslikeair temperature, rainfall,
relative humidity,cloudiness, dew wetnessor |eaf wetnessduration.

Field monitoring for pre disease symptom at susceptible stage and monitoring of
favourable weather conditions makethe basis of disease monitoring.Forecasting
givesusan opportunity to reviseour plansin order to avoid or reducelosses.

Forecasting and monitoring of major airborne diseases have been made based on
»  Theknowledge on biology and ecology of the pathogen.

*  Quantitative seasona study over severa years.

»  Seasond rangeand variation in the popul ation pattern.

»  Geographica distribution and wesather records.

Bacteria blight of paddy develops readily above 25°C and symptoms may not
appear below 20°C. So a combination of rainy weather, strong winds and a
temperature of 22 - 26°C favour the outbreak of the disease.

InIndiafor forecasting rust epidemics, rain sampleswere collected and analyzed
which gave precise dataon the advent of theinoculumin aparticular locality.

Practical Activity
Familiarisation with diseaseforecasting model sand i nteractive softwares.
Blitecast for late blight of potato, tomcast for tomato di seases.

&
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Assessment Activity

Prepare an assignment on the concept of Plant Disease Epidemiology and its
importancein management of plant diseases.

Usethefollowing hints

Timeof attack

Diseasetriangle

Essentia conditionsof severity

Possibility of diseaseforecasting

3.1.17 Softwares for pest and disease diagnosis
KAU E-Crop Doctor : www.celkau.in

1.

helps to havearedigtic estimation of thequantity of pesticidesrecommended
for thecrop plantsof Keraa.

thedetailsof trade name and quantity for variouspesticidescan beeasily
takenfromtheinformation system.

Oushadham : www.ctcri.org

an online disease and pest diagnostic tool developed from CTCRI,
Trivandrum.

theonlinesysemwiththehelp of photosand systemeti c reasoning procedure
arrive at the problem. The control measuresare a so included.

Crop Health Decision Support System : wwwv.ki ssanker ala.net

developed by ateam of KAU scientists.
coversplant protection aspects of major cropsof Kerala,

good quality original photos with comprehensive management
recommendation arethe salient features.

problemidentification isdonethrough photographs.

Karshikagjalakam : www.celkau.in.

developed by KAU.
adoptsaninteractive pest diagnosismethodol ogy.

through aseriesof imination questionsthediagnosisisreached.

&
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Pest doctor : www.farm extensionmanager.com.

» diagnosisstartsfrom thebasic plant part where symptomsare noticed.
» based oneementsof visual perception, pest diagnosisismade.
Onlinerubber clinic: clinic.rubberboard.org.in

» developed by rubber board.

* helpsto arrive at the problemsin rubber cultivation through a series of
guestionsand photographs.

Farm Extension Manager : www.farmextension manager.com
» developed by KAU and DRISHTI.
» coversthemgjor fivecropsof Kerdaindetail.

» itincludesanonlinefertilizer calculator, pest doctor, management guide,
Irrigation advisor, crop planner etc.

» agri-businessand veterinary aspectsarea so covered indetail.
KAU Agri-infotech Portal : www. celkau.in

» developed by Center for E-Learning, KAU, Ve lanikkara.

» thee-learning platformwasthefirst of itskindin Keraa.

» providesinformation onimportant crops of Keralabesidesfisheriesand
Veterinary aspects.

* uniquefeatureareKAU Fertulator, KAU E-Crop Doctor and mediagalery.

TNAU Agritech Portal : www.agritech.tnau.ac.in

* providesdetailed information onall round production aspectsof anumber
of agricultura crops.

 thevoluminousnature of the plant protection maketheinformation system
unique.

10. Onlineplant Clinic, Govt of Kerala
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Practical Activity

Practicing pest and disease diagnosis softwares.

TE questions

1.
2.
3.

Application of pesticidesmay lead to pest outbreak. Substantiate.
Distinguish between the mouth parts of thripsand bugs.

You areasked to handleasess on on different groupsof agriculturaly important
insectsand their characters. Prepare achart with insect group, order, young
ones, type of metamorphosis, mouth partsand wing charactersto beusedin
thesession.

Classify thefollowing into insectsand non- insects.
Beetles, nematodes, bugs, mites, rats, flies

A specificorganismisawaysassociated with aspecific disease. Thisisthefirst
part of afamous postul ate. Compl etethe postul ate.

Findthemissing pair

a Beetles:................ Bugs: Piercing and sucking

b) Regular pest: Thripsonchillies......................: Riceswarming cater
pillar

Matchthefollowing

Airborne - Sheathblight of paddy

Water borne -  Riceblast

Soil borne - Loosesmut of wheat

Seed borne - Softrot of ginger

Anorganisnwhich causesplant diseaseiscaleda.............................
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- Unit - 2

Integrated Pest and Disease
Management (IPDM) of crops of Kerala

Theover reliance and indiscriminate use of chemical pesticideshasresultedina
seriesof problemsin agro-ecosystem mainly the devel opment of resstanceininsects
to insecticides, pest resurgence, outbreak of secondary pestsinto primary nature,
environmental contamination and residue hazards, destruction of natural enemies
etc. Inthiscontext , theintegrated approach to pest management becomesrelevant.
| dentification of different pests, their nature of damage and symptoms caused by
them areto befamiliarized for better and precise plant protection. New trendsin
pest management like ecological engineering, AESA area soincluded.

Learning Outcomes
Thelearner:
*  explainstheconcept and principlesof Integrated Pest Management (IPM).

*  definesEconomic Threshold Level (ETL), EconomicInjury Level (EIL) and
explainsthe concept.

*  explansthedifferent methodsof |PM with examples.

*  defines the concept of plant disease control and Integrated Disease
Management (IDM).

*  explainsthe concept and methods of weed management including I ntegrated
weed management.

*  defines the concept of Integrated Pest and Disease Management (IPDM) and
enlistsitscomponents.

*  describes theconcept of pest surveillanceand itsobjectives

e identifies the symptomsof pestsand diseasesof important cropsof Keraa
and recommendsthe management (IPDM) practices.

* identifiesthe pestsof stored products, their nature of damage and explains
management practices.

3.2.1 Integrated Pest Management (I P M)

Integrated pest management isthe use of various control measureslikephysical,

chemicd, biologicd, legd, cultural, mechanica and modern plant protection methods

inanintegrated and compatible manner so asto reducethe pest popul ation below
economicinjury level without much disturbanceto the ecosystem.

&
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3.2.1.1 Principles of IPM

I dentification of key pestsand beneficial organisms
Defining the management unit, theAgro-ecosystem (AESA)
Devel opment of management strategy

Establishment of Economic thresholds (loss& risks)

EconomicThreshold Levd (ETL) - istheleve of pest population a which suitable
control measures have to be taken to prevent the pest population from reaching

EIL.

Economiclnjury Leve (EIL) - istheleve of pest population at whichthedamage
caused by the pestisno longer economically tolerated.

3.2.1.2 Methods of IPM

Ecological engineering for pest management

It isanew concept which emphasi sesthe use of cultural techniquesto effect
habitat manipulation to enhancebiologica control.

a AboveGround:

» Growing specific plantsto attract beneficia insectslikeMarigold, Mint,
Sunflower, Sunhemp.

* Not to uproot weed plants those are growing naturally like Tridax
procumbens, Ageratum sp., Alternantherasp.

b. Below Ground:
K eeping soil scovered year-round, adding organic matter intheformof reducing

tillageintensity, applying ba anced dose of nutrientsusing biofertilizers, applying
Trichoderma and Pseudomonas fluorescens.

Cultura methods

Someof theordinary farm practiceswhich aredoneto keep theinsect infestation
under check arecalled cultural methods. They areadjusting thetime of sowing
or planting, using resistant variety, crop rotation, flooding, mulching, trap
cropping, cover cropping, mixed cropping, tillage operations like summer
ploughing/ deep ploughing digging etc.

M echanical methods

Itisacontrol method by using mechanical devices or by manual operation.
Eg: Collection and destruction, provision of preventive barriersand traps.

Physical methods
Controllinginsectsby usng physica forces. eg. Activated kaolinic clay ismixed
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with stored products to prevent attack of storage pest, artificial heating or
cooling, maegerilization techniqueandirradiationwith UV light.

v. Legal methods

» Legidativemeasuresaretakento prevent introduction of new pest, disease
etc and to prevent spread of aready established pest and diseasefromone
part to another. Thelawsenforced by government are called 'quarantine
laws. (Foreign quarantine& Domestic quarantinelaws). Import and export
of aplant or plant materia isdonethrough quarantine stations.

* Quarantinestationsare situated at variousairportsand seaports-
Air ports- Bombay, Chennai, Calcutta, New Delhi and Amritsar.
Seaports- Bombay, Chennai, Calcutta, Kochi and Vishakhapatanam

* A phytosanitary certificateisto beissued by theagriculture department of
theexporting country stating that the particular consgnment isfreeof pest,
weedsor disease. Only along with thiscertificate, theplantisreceivedin
thequarantinestation.

vi. Biological methods (Bio Contral)

Itisthepest control by usingliving organisms. Bio control canbeclassfiedinto
two.

Macrobia contral - is by using parasites and predators. Predators include
Insects, mites, spiders, birds, reptilesetc.

Microbid Contral - isby using pathogens. Pathogensinclude disease producing
virus, fungus, bacteria, protozoaand Nematodes.

vii. Chemical methods

Itisthecontrol of insectsby using chemicals. Pesticides are substancesused to
control pest and they includeinsecticides, fungicides, neméticides, rodenticides,
acaricides, weedicidesor herbicides, molluscicidesetc.

3.2.2 Plant disease management

The mainaim of plant disease control isto prevent or reduce the severity of the
disease, so asto minimizethe economiclosses. To achieve asatisfactory control a
combination of different control measures haveto be adopted.

The control measuresaredividedinto two.
a. Prophylacticmethod - All the methods gpplied to prevent disease occurrence
Eg: Prophylactic spraying of Bordeaux mixture before monsoon to prevent

incidence of quick wilt diseasein pepper.
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b. Curativemethods- All themethods applied to cure adiseased plant.
Eg: Application of tridemorph for themanagement of stem bleeding in coconuit.
3.2.2.1 Integrated Disease Management (IDM)

I ntegrated Disease Management isasystem that utilisesall suitabletechniquesand
methodsin acompatible manner and maintai nsthe pathogen population at levels
bel ow those causing economicinjury.

IDM includesdl practicesinvolving physicd, culturd, legd, biologica and chemicd
methods.

3.2.3 Weed management

Weed management isasystem approach whereby wholeland use planning isdone
in advanceto minimizethe invasion of weedsin aggressiveformsand give crop
plantsastrong competitive advantage over theweeds. The mgjor principlesof weed
control are prevention, eradication, control and management.

A. Prevention

Itincludesall measurestaken to prevent theintroduction and/or establishment and
spread of weeds. Eg. Planting materias, feeds, manures, implements, etc. should be
free of weeds, keep irrigation channels, fence-lines, and un-cropped areas clean,
follow quarantineregulations,use certified seedsonly etc.

B. Eradication

It infersthat a given weed species, its seed & vegetative part has been killed or
completely removed from a given area & that weed will not reappear unless
reintroduced to the area.

3.2.3.1 Mechanical weed control

Themechanical methodsincludetillage, hoeing, hand weeding, digging, sickling,
mowing, burning, flooding, mulching etc.

Tillage: It may weaken plantsthrough injury of root and stem pruning, reducing
their competitivenessor regenerative capacity.

Hoeing: Hoeingis more effective on annualsand biennia sasweed growth can be
completely destroyed.

Hand weeding: Itisdoneby physical removal or pulling out of weeds by hand or
remova by implementscalled khurpi, whichresemblessickle.

Digging: Digging is very useful in the case of perennial weeds to remove the
underground propagating parts of weedsfrom the deeper layer of the soil.

Sickling and mowing: Sickling is also done by hand with the help of sickleto
remove the top growth of weeds to prevent seed production and to starve the

underground parts.
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Burning: Burning or fireisoften an economical and practica meansof controlling
weeds.

Flooding : Flooding issuccessful against weed species senditiveto longer periods
of submergenceinwater.

3.2.3.1.1 Mechanical weeders

Dry Land Weeder ,Power rotary weeder, Tractor drawn weeding cum earthing up
equipment, Tractor operated multi row rotary weeder, Cono weeder.

3.2.3.2 Cultural weed control

Cultura practicesliketillage, planting, maintenance of optimum plant population,
crop rotation, growing of intercrops, cleanliness of thefarm mulching, solarisation,
stale seedbed, blindtillageetc.

3.2.3.3 Chemical control

Herbicidesare chemicalscapableof killing or inhibiting the growth of plants.
eg.2,4 D,MCPA, Alachlor, Glyphosate etc.

3.2.3.4.Biological control

Useof living organism'slike insects, disease organisms, herbivorousfish, snailsor
even competitive plants for the control of weedsis called biological control. In
biological control method, it isnot possibleto eradicate weeds but weed population
can be reduced.

Outstanding examples of biological weed control .

»  Sdvinia, amaor aguatic weed of riceiscontrolled by theweevil Cyrtobagus
salviniae. Inareaswhere Salviniaisaproblem theweevilsarereleased. Even
apair of weevil issufficient for establishment in an areabut generally 50-100
weevilsarerecommended inan area. If collection of weevil isnot possible, 1
kg of infested Salviniacan be used. Weevilsarereleased to tender Salviniafor
easy establishment. Within aperiod of 1-1.5 years complete destruction of
Saviniaisobtained.

* Larvae of Cactoblastis cactorum, a moth borer, control prickly pear
Opuntia sp.

* Lantanacameraiscontrolled by larvae of Crocidosema lantana.
»  Herbivorousfish Tilgpiacontrolsagae.

3.2.3.5 Bio-herbicides/ Mycoherbicides

Bioherbicidesare plant pathogensused tokill thetargeted weeds. Funga pathogens
havebeen usad to alarger extent than bacterid, viral or nematode pathogens, because,
bacteriaand virusare unableto actively penetratethehost and require natural opening
or vectors to initiate disease in plants. Here the specific funga spores or their

fermentation product is sprayed against thetarget weed..
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Common mycoherbicides
No | Product Content

1. Devine A liquid suspension of fungal sporesof Phytophthora
palmivora causes root rot.

2. Collego wettable powder containing funga sporesof Colletotrichum
gloeosporoides causes stem and | eaf blight.

3. | Bipolais | A suspensionof fungal sporesof Bipolarissorghicola.

4. | Biolophos | A microbial toxin produced asfermentation product of
Septomyces hygroscopicus.
Practical Activity

Practicing skill devel opment on mechani cal weed management.
3.2.3.6 Integrated weed management

Integrated weed management may be defined as the judicious utilization of a
combination of mechanical, cultural, biological and chemica methods of weed
management in aplanned sequenceto bring theweed popul ation below ETL without
disturbing the ecosystem.

3.2.4 Integrated Pest and Disease Management(IPDM)

IPDM isdesigned around six basic components.

*  Acceptablepest levels- Toestablish ETL Economic Threshold Levels. Apply
management only if the pest population crossesETL.

»  Preventiveculturd practices.
*  Mechanicd control.

» Biologica control.

*  Responsibleuseof pesticides.

*  Monitoring/Surveillence: It isthe backboneof IPDM which includesidentifi-
cation and inspection. Thishelpstoissueforewarning and facilitates proper
timing of plant protection measuresthereby preventing avoidablelossesand
environmental contamination.

3.2.5 Pest Surveillance

Survelllanceistheregular or repeated collection, andys sand dissemination of uniform
plant health information for monitoring and intervening in atimely manner when

necessary.




I AGRICULTURE CROP HEALTH MANAGEMENT

3.2.5.1 Obijectives of surveillance

»  Fixedplot survey and roving pest survey are conducted for uniformity in data
processing. Inthefixed plot survey pest and diseaseincidence are recorded
from afixed plot which representsthe agro ecological stuationsinthelocality.
For pest monitoring over alarge areain short time roving pest surveys are
conducted.

»  Thedatacollected by field scoutson pest and diseases and common benefi-
cial insects through surveys should be properly analysed by an expert and
message communicated to theend user.

3.2.6 ldentification and Management of Pests and Diseases of
Crops of Kerala

3.2.6.1 RICE
A. Pestsof Rice

Sageof
Pest Symptom of attack attack of ETL
pest
Rice | Invegetativephase: Caterpillar | Nursery: 1 moth/1 egg mass
stem | dead heart symptom per sg.m.
borer | Larvae bore into the Upto pre-tillering, Midtillering: 10%
stem and feed on internal Dead Heart/ 1 egg mass/ 1 moth/sg.m.
contents thereby stopping Panicle initiation to booting
the translocation of food - 1 egg mass/1 moth per sg.m
to upper parts. Thus Flowering and after : 2%
central leaf dries up. white ear head.
Inreproductivephase:
whiteear head
In the Panicleinitiation
stage trangocation to the
panicle is stopped and
grains are unfilled (chaffy)
and white.
BPH | All stages are susceptible. Nymph | Upto pre-tillering : 5-10 insects/hill
Hopper burn- Asaresult and adults | Midtillering : 10 insectg/hill
of desapping from the Pl to booting: 15-20 insects/ hill
base of plants the plants Flowering and after : 20-30insectg/hill
turn yellow and later dry up.
Circular patches of such
plants are seen here and there
in the plant. Yellowing and
drying extend rapidly.
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" Gdl | Hatched out larvae moves Maggot | Nursery: 1 silver shoot/sq.m
midge| towards the growing point Upto pre-tillering : 1 gall/sg.m
of the leaf and start feeding. Mid tillering : 10% silver shoots
Irritation caused by
continuous feeding an oval
elongated chamber is
formed surrounding the
larvae. Silver shoot
(Instead of Central stem)
Lesf | Leaves of plant are seen Caterpillar | 2 freshly damaged leaves per hill
folder | folded, rolled and often from planting to booting.
webbed together with
white patches
Rice | Chaffy grains. Brownish Nymph | Flowering and after 1-2 bugs/hill
bug | discoloured patches on and adult
the husk. Damage seen
only in reproductive stage
Case | Leaves of plants eaten by Caterpillar | 5% hills attacked
worm | caterpillarswithin small
cylindrical cases made
from leaves. These cases
are seen hanging.
Rice | The nursery and early Caterpillar | 4-5 caterpillars/sweep
swar | stages of the crop are
ming | attacked leaving the
cater | plant as mere stumps
\pillar
B.Diseases of Rice
" Disease Pathogen Symptomsof damage ETL
Blast Fungus Spindle shaped water soaked Nursery: 5%
greyish green spots which Planting to pre-tillering:
enlarge in size and develop same as nursery
to spots with grey centre Mid-tillering:10%
and brown margin Pl and booting :10%
Nodal blast, neck blast. leaf areadamage
Sheath Fungus Symptoms first appear on lower | At Pl to booting and
blight leaf sheath near the water level | flowering and after 10% or
asoval, oblong or irregular moretillers affected
greenish grey spots, which
enlarge and become greyish
white with brown margin
Brown spot| Fungus Small definite oval / oblong 10% area damaged
spots with brown colour are
formed on leaves and glumes
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" Sheath rot Fungus Oblong/irregular brown spots | Flowering and after 5%
on the leaf sheath enclosing the
panicle.Later spot turn grey
with dark brown margin

Young panicle may remain
inside the sheath.

Foot rot Fungus Drying of leaves and leaf
sheath.

Adventitious root formation
from lower nodes.

Bacteria Bacteria Water soaked lesions on the 2%
leaf blight tip of leaves which later increase
in length downwards along the
margins resulting in yellow to
straw coloured stripes with
wavy margins.

Systemic infection in

seedlings- KRESEK.

Tungro Virus Stunting, change in colour 1 affected hill/sq.m
Vector- of leaves to different shades of

Leaf hoppers yellow or orange.

C. IPDM of Rice

1. SdectHYYV of rice showing resistance or tolerance to mgjor pest or disease.
2. Useonly certified seeds.

3. Resort to seed treatment to minimize pest and disease problem.

4.  Avoidoverlapping of cultivation.

5. Maintain bundsand fieldsfree of weeds.

6. Asurenursary protection sothat theprobleminthemainfield canbeminimized.
-

Assure protection and multiplication of natural enemiesof pestsor diseasein
thefidd.

8. Eggmassesof rice stem borer seen in the field may be often parasitized.
Collect them in perforated polybags and keep them in the field so that the
parasitesthat emergefrom paraditized onescan establishin thefield effectively.

9. Trichogramma chelonis and T. japonicum effectively control eggs of |eaf
roller, stem borer, skippersand cut worms.

10. Parasitoids are to be released in the form of Trichocards 15 -30 days after
transplantation or 25-30 daysafter sowing or immediately after noticing leaf
roller or stem borer moth activity inthefield. Release @1lakh parasitoids of
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11.

12.

13.

14.

15.
16.

both Trichogramma chelonisand T. japonicum (@ 5cc/ha). Therelease has
tobecarried out at weekly intervals. 6-8 rel eases are necessary to managethe
pest. Trichocards are to be placed either in the early morning or latein the
evening. Thecards should not be exposed to direct sunlight

Pseudomonas flourescens and Trichoderma are very effective in the
management of several diseasesof paddy.

Spray supernatent liquid of cowdung taken from 200g of fresh cowdungin
10L of water. Thisiseffectivein managing bacterial diseases.

Subject the field to frequent observation and assess the pest population or
damage or diseaseincidence and natural enemies

During the early stages of the crop try to avoid insecticidesto protect natural
enemies especially predatorswhich make early appearanceinthefield well
beforethe establishment of the pest

Duringinitia pest or diseaseincidenceresort to spot application of PPchemicals
Immediately after harvest destroy the stubblesby buryingin soil by ploughing

Practical Activity

1.

| dentification of themgjor pestsof rice, itssymptom of damageand management
Materialsrequired - Preserved specimens, damaged specimens, diagrams, CDs
etc.

Procedure - collect, observe, identify and preservethe pest and its symptoms.
Record relevant informationinthefollowing table.

No | Symptom of attack | Feeding habit| Name of pest Management )

Identification of major diseasesof rice, itssymptoms, and management
Materiasrequired: diseased specimens, chart, CDs, photographs

Procedure- Visit nearby paddy field, collect the specimensand record rel evant
information.
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Record rdevant informationinthefollowing table.

S No | Symptom | Name of disease | Management
3.2.6.2 COCONUT
A. Pests of coconut
Sageof
Pest mptom of attack ETL
Symp attack
Rhinoceros | Attacked frond when fully Adult 2 trees.
beetle opened shows characteristic
triangular cuts.
Redpam | Presence of holes on the stem, Gruband | Mere presence.
weevil oozing out of a viscous brown adult.
fluid through the holes,
longitudinal splitting of leaf base
and wilting of central shoot.
Leaf eating | The caterpillar feeds on green Caterpillar. | When damage crosses
Caterpillar | matter from the lower leaf surface, the outer whorl of leaves
remaining within galleriesof silk and seen in one upper
and frass. leaf.
Root grub | Infested palm turn pale yellow Grub. 10 grubs/tree.
and there will be considerable
reduction in yield.
Coreid bug | Attacked buttons become Nymph and| 10 damaged nuts.
deformed with characteristic adults.
crevices on the husk below the
perianth with gummy exudations.
Coconut Pale yellow triangular patches Nymphs | 5%.
eriophyid mite| below the perianth which later and adults.
becomes brown.
Later these develop into brown to
black necrotic lesions with
longitudinal fissures on husk.
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B. Diseases of coconut

Disease Pathogen Symptomsof damage ETL

Bud rot Fungus Yellowing of spindle leaves and droop Mere presence.

down. Later the tender leaf base and soft
tissues of the crown rot into a slimy
mass of decayed material emitting a

foul smell. Finally rotting progresses
and killsthe entire palm.

Leaf rot Fungus Water soaked lesions in the spear Mere presence.

leaves of Root(wilt) affected palms

As the leaf unfolds the rotten portions
of the lamina dry and get blown off in
wind giving a "fan shape" to leaves.

Sem Fungus Exudation of reddish brown liquid Mere presence.
bleeding through the growth cracks at the

basal part of trunk.
Trunk gradually tapers towards

the apex.
Ganoderma|  Fungus Rotting of basal portion of stem. Mere presence.
Wilt/ basal Bark turns brittle and gets peeled
stem rot off in flakes leaving open cracks
and crevices.
Ultimately the palm dies off.
Root(Wilt) | Phytoplasma | Leaves show flaccidity, ribbing, Mere presence.

yellowing and marginal necrosis.

Yield gradually decreases.

C. IPDM of Coconut

1.
2.

Providefidd sanitation.

Rogue out plantsthat are affected severely with root (wilt) and replant with
diseasetolerant varietieseg Chandrasankara.

Apply lime, organic manure, magnesium sulphate and fertilizers as per
recommendations.

Grow green manure crops such as sun hemp, cowpea etc in the basins and
Incorporate.

Cut and removeleaf rot infected portions of the spear and two adjacent leaves
and pour fungicidal solution @300 ml prepared by mixing Hexaconazole or
Contaf 5 EC 2 ml or Mancozeb 3g/l.

Spray crowns and leaveswith 1% BM or COC @ 4g/I.
Conduct regular field survey to detect incidence of bud rot, stem bleeding,




10.
11.
12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

I AGRICULTURE CROP HEALTH MANAGEMENT

Tanjavur wilt and incidence of red palmweevil, rhinocerosbestle, coconut |esf
caterpillar, button mealy bugs,coreid bugs, mites and rodents and carry out
appropriate management practices. If wherever bud rot isnoticed removethe
affected tissuesand protect it with BP.

Hook out therhinoceros beetleandfill theleaf axilswith the mixture of neem
cake and sand and naphthaleneballs.

Incorporate Clerodendron infortunatum leavesin the manure pits.
Inoculate the manure pitswith Metarrhiziumanisopliae @ 20 g/l of water.
Release Baculovirusinfected Rhinocerosbeetle @ 10-15/ha

Set away from the garden pheromonetrapsfor rhinocerosand red pam weevil
asrecommended.

Avoid making injuriesonthetreetrunks. When green leavesare cut fromthe
palm stumps of not lessthan 120 cm areto beleft onthetrees.

In palms suspected to beinfected with red palm weevil, observefor thebore
holesand sedl them except thetop most oneinorder to enableeffectiveinjection
of insecticides(carbaryl).

Cut and burn outermost leavesinfested with black headed caterpillar.
Arrangefor therdeaseof larva or pupal parasitoidsof black headed caterpillar.

Cleanthecrown of al thedried inflorescence, young bunchesand wide open
two or threeleaf axilssurrounding thecentral spindle.

Control themealy bugs, coreid bugsand miteinfestation by applying 2% neem
oil garlicemulsion.

Chisdl out completely the affected tissuesfrom trees showing stem bleeding
infection and burn . Paint thewound with Bordeaux Pastefollowed by cod tar.

Apply neem cake, Trichoderma - cowdung mixture at thebasins. Apart from
thisin stem bleeding affected plants, incorporate neem cake @ 5 kg/palm/
yedr.

Inareaswhereroot grub isaproblem, deep plough the soil to expose different
stages of insects during pre and post monsoon period. Collect and destroy
adultsduring May-June.
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Practical Activity

1. Identification of major pestsof coconut, its nature of damage and management.
Materiasrequired : Specimensof pests, damage symptomsetc.

Procedure - Visit nearby coconut garden. Collect and observe pest and symptoms
of damage and record relevant informationinthe practical record. (Follow thetable
asgiveninrice).

2. ldentification of mgor diseasesof coconut, itssymptomsand management.
Materiasrequired : Diseased specimens, photographs.

Procedure- Visit nearby coconut garden, observe photographsand CDs. Collect

and observediseasad specimens, symptomsand record rel evant information. (Follow
thetableasgiveninrice).

3.2.6.3 BANANA

A. Pests of banana

Pest Symptomsof attack Sageof attack ETL
Pseudostem |Bore holes on the pseudostem, Grub and Adult. |One plant infested.
weevil Oozing of viscous fluid from bore
holes. Yellowing and withering of
leaves and decaying of peduncles.
In advanced stages pseudostem
turns pale and bend down.
Rhizome | Prematureyellowing, witheringof | Grub and Adult. 10 besetlesfrom
weevil outer leaves and death of heart 5 plants.
leaves Young plants wilt and die.
Older plants show growth
retardation.
Banana |Indirect damage asit is a vector Nymphs and Mere presence.
aphid of bunchy top. adults.
Bananaleaf |Scraping of the upper tissues of Caterpillar. 1to 2 plants.
caterpillar | leaves making it papery which
(sporadic pest)| later dries up- by just hatched larvae
Feeding holes on leaves by
older larvee.
Nematode- |Lanky pseudostem and foliar All stages. Mere presence.
Root knot | necrosis due to poor root growth.
nematode, |Heavily infested plants topple
burrowing | over easily.
nematode etc | Very small bunches are produced.
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B. Diseases of banana

Disease Pathogen Symptomsof damage ETL

Bunchytop Virus | Severe stunting, narrowing of leaves Mere presence.
with chlorotic margins.
Crowding of leaves/ rosette,

brittle leaves.
Kokkan/ Virus | Characteristic dark reddish brown mosaic | Mere presence.
banana bract pattern in the bracts of inflorescence.
mosaic Distinctive pinkish streaks on

pseudostem which later turn dark.
Travellers palm like aestivation.

Banana mosaic/| Virus | Appearance of parallel chlorotic streaks Mere presence.
Infectious on younger leaves.
chlorosis Later heart leaf and central cylinder rots.
Sigatoka Fungus | Yellow streaks appear on older leaves Moderate
which later turn brown with yellow halo. | incidence (10-20%
leaf area damaged.
Panamawilt | Fungus | Yellowing of margins of older |eaves Mere presence.

which may spread to younger leaves.
Such leaves collapse at the petiole
and hang down.

Rhizome Bacteria | Affected plants show discolouration Mere presence.
rot/ tip over and soft rotting of rhizomes and suckers.
Pockets of dark water soaked areas

and cavities develop in the rhizome.

C. IPDM of Banana

1. Adopt field sanitation- remove and destroy the rhizomes of affected crops
aong with the pseudostem.

Deep plough theland to exposeinner layersto sun.
Sdlect healthy planting material sfrom diseasefreearess.
Apply lime @ 500kg/haat thetimeof land preparation.

Cut and removethe outer layer of rhizome of the sucker and sun dry for 3-4
daysafter smearing withadurry of cowdung and ash.

Incorporate 50 g of neem seed cake powder per baby pit just before planting.

Incorporate neemcake @1kg intwo equal splits one month and two months
after planting.

8. Mulchthepitwithlemongrass.
9. Just before planting dip the rhizomein 2% Pseudomonas suspension for 20

o s~ w D
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Apply Trichoderma- cowdung-neemcake mixture @1 kg/ plant one month
after planting.

Three monthsafter planting cut, remove and burnlower most leaves showing
leafspot symptoms and spray COC @ 4g/L or 1% BM. A second spray can
be donewith Pseudomonas @20 ¢/ L. There should beaminimum of 15 days
gap between the two sprays.

Place bleaching powder cloth bagsat the mouth of irrigation channel @ 5kg/
ha. In addition to thisplace 10 g bleaching powder cloth bags per plant at the
basinfor checking bacterial infection.

If Panamawilt is endemic dip the sucker for half an hour in carbendazim
0.1%and drench the base with the samefungicide.

Set traps(100 traps/ha) using pseudostem of 0.5m length which are split
lengthwiseand laid inthefield after treating the cut surface with Beauvaria
bassiana @ 20g/L or 5mi/L.

Drench the base of the plant and fill the leaf axils with Beauvaria or
Metarrhizium@ 20g or 5ml/ L 3-4 months after planting. Care should be
taken to see that there is a gap of atleast 10-15days between the chemical
treatment and microbia pesticide application.

Cut and remove al the dried and drooping outer |leaves as close to the
pseudostem aspossible.

Whenever Nanma(botanical from tapiocadevel oped by CTCRI) isavailable
fill thelesf axil and spray dl the pseudostem @50ml/ha4-5 monthsafter planting.
Even after application of Nanmaif pseudostem borer infestation is noticed
inject Menma @215ml/plant just bel ow the bore hole at 3 different locations
around the pseudostem.

Brush the pseudostem with cowdung slurry mixed with wood ash (1kg fresh
cowdung+ 250g wood ash+ 30ml neem oil mixed with water so asto makea
paste) when the plant is4 monthsold.

Regularly uproot and destroy plantsshowing symptomsof bunchy top/ banana
bract mosaic/ bananastreak mosaic.

Whereever sigatoka disease is a problem cut and burn infected leaves and
Sporay fungicides.
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Practical Activity

1. Identificationof themgor pestsof banana, itsnature of damage and application
of control measures.

Materiasrequired : specimensof pest, chart, CDs, damage symptoms.

Procedure: Visit nearby bananafield. Collect and observe pest and symptoms
of damageand record relevant information.

2. Tofamiliarizewith themgor diseasesof banana, symptomsand application of
control measures.

Materia srequired: diseased specimens, chart, CDs, photographs.

Procedure- Visit nearby bananagarden, observe photographsand CDs. Collect
and observe di seased specimens, symptomsand record relevant information.

3.2.6.4 PEPPER
A.Pests of pepper

Sageof attack of
Pest Symptomsof attack ETL
pest
Pollu beetle Attacked berries become Grub and adult. 4% damage.
hollow (pollu) and crumble
when pressed.
Attack on spike results in
murithiri (broken spike).
Holes on leaves.
Margina gall Margina galls on leaves Nymph and 10%.
thrips Galled leavesare malformed, adult.
thickened and crinkled.
Scale insects L eaves become yellow, Nymph and Mere presence.
wither andfall. adult.
Infested vines wilt and dry up
Nematode- Stunted growth, yellowing All stages. Mere presence.
Rootknot nematode, | and drooping of leaves.
burrowing nematode| Affected vines show slow
decline.

&
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B. Diseases of pepper

Disease Pathogen Symptom ETL
Quick wilt/ Fungus | Occur during rainy season. 5% diseased plants.
foot rot Disease spread to entire vine

through rain splash.
Tender leaves and succulent shoot
tips of freshly emerging runner
shoots on the soil turn black.
Water soaked lesions with
characteristic fimbricate margin.
Breaking up of branches at nodes
and the entire vine collapse
within amonth.

Anthracnose/ | Fungus | Chlorotic angular leafspots 2% damage.
fungal pollu surrounded by yellow halo.

Later leaf spots may join together
resulting in leaf blight followed
by defoliation.

Necrosis on the stalk of the
spike lead to spike shedding.

Affected berries dry up gradually
(fungal pollu).

C.IPDM of peper

10.

1.

Regulate shadein the plantation.

Remova and destruction of dead vinesaffected by quick wilt alongwith root
System.

Planting materia sto be collected from disease free gardens.

Soil solarisation of nursery bedsfor avoiding quickwilt and nematode attack.
Adequate drainage should be provided.

Tieback thefreshly emerging runner shoots.

Spraying formulationslike Metarrhizium anisopliae or Beauvariabassiana
or Lecaniciliumlecani @20g/ L or 5ml/ L against pest population.

Spray 2% neem oil garlic emulsion or 0.4% neem based insecticides at spike
emergence, berry formation and berry maturation stageswhen needed.
Apply lime @ 1kg/standard/yr.

Apply neem cake @1kg/vineagainst nematode and 2kg/standard/year against
quick wilt.

Apply pepper vineswith AMF, Trichoder ma and Pseudomonas fluorescens
at thetime of planting in the nursery and main field. Apply Trichoderma as
enriched organic manure @5-10kg/vinelyr. Spray nursery and mainfieldwith
2% Pseudomonas@ 20g/L.
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Spray plants with 1% BM / 0.2% COC @ 5-10L thrice ayear (drenching,
foliar spray, drenching).

Do not use copper fungicidesif thegardenisprotected with biocontrol agents
asthey are not compatible. Instead apply Potassium Phosphonate 0.3%@5-
10LNine

Apply BP upto aheight of 50cm from collar region.

Spray anyone of thefollowing insecticides Quina phosDimethoate@ 0.05%
a spikeemergence, berry formation and berry maturation stageswhen needed.

Practical Activity

1.

Tofamiliarizewiththemgor pestsof pepper, itsnatureof damageand application
of control measures.
Materia srequired: specimensof pest, chart, CDs, damage symptomsetc.

Procedure: Visit nearby pepper plantation. Collect and observe pest and
symptomsof damage and record relevant information.

Tofamiliarize with the major di seases of pepper, symptomsand application of
control measures.

Materiasrequired: diseased specimens, chart, CDs, photographs
Procedure- Visit nearby pepper garden, observe photographsand CDs. Collect
and observe diseased specimens, symptomsand record relevant information.

3.2.6.5 SOLANACEOUS VEGETABLES

I.Brinjal
A.Pests of Brinjal
Pest Symptomsof attack Sageof attack ETL
Shoot and | Infested shoots droop, wither Caterpillar 1 plant.

fruit borer | and dry up.

Affected fruits show holes on the
surface plugged with excreta .

Epilachna | Skeletonisation of leaves and drying.| Adults and | Average population

appearance.

beetle grubs (adult, grub, pupae)
- 2/plant.
Green Yellowing from margininwards, Adults and | 2 adults or nymphs
jassids | finally leaves become brick red and nymphs per plant.
brown in colour- hopper burn.
Red L eaves become whitish, ashy All stages Mere presence.
spider mite | discoloured giving the plant a sick

&
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B. Diseases of Brinjal

Disease | Pathogen Symptomsof damage ETL
Dampingoff | Fungus | Pre emergence-Seedlings arekilled before |  Mere presence
they emerge from the soil.
Post emergence- Toppling over of the One plant
infected seedlings at any time after they
emerge from the soil until hardening of
the stem.
Phyto | Reduction in the size of the leaves. Mere presence
Littleleaf plasma | With narrowing, softening , smoothening
Vector- L eaf and yellowing.
Hopper Internodes shortened , axillary buds
enlarged which give the crop a bushy
appearance, flora part deformed leading
to sterility.
Phomopsis | Fungus | Circular grey to brown spots on the leaves 10%
blight and nearer to the soil. Lesions also formed on
fruit rot the stem.
Fruits are attacked while still attached
on the plant covering the entire fruit.
Bacterid Wilt| Bacteria | Wilting, stunting,yellowing of the foliage Mere presence
and collapse of the whole plant.
Entire vascular system undergoes
blackening and bacterial sime oozes
out from it if cut open.
ii. TOMATO
A.Pests of Tomato
Pest Symptomsof damage Sageof attack ETL
Fruit borer | Emerging caterpillars feed on Caterpillar 5%
leaves, bore into the fruits.
Leaf Scraping of green matter leads Caterpillar 2 larvae/plant.
caterpillar | to drying.
Defoliation.
Larvae bore into the fruits.
American | Mining of the leaves in a serpentine Maggots 2 freshly
Serpentine | manner appear as white lines damaged |leaves
Leaf Miner | on the surface. per plant.
(ASLM)- | Drying of leaves.
polyphagous
pest
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Disease | Pathogen | Symptomsof attack ETL
Damping off (Sameasbrinjal)
Septoria Fungus | Small spherical spots on the under surface 2 plants
leaf spot of older leaves which later enlarge to showing
develop white or grey centre with dark fresh damage.
brown margin.
Powdery Fungus | White, chalky spots forming all over the 1plant.
mildew plant including the stems, flowers and fruit.
Tomato Virus | Slight thickening of the veins of younger | Mere presence.
Spotted Wilt |leaves.
Virus(TSWV) Simultaneously concentric rings appear
Thrips in the foliage, curling of younger leaves
Green fruits show concentric rings of
yellow or brown.
Leaf curl Virus | Plants initially show stunting and Mere presence.
Vector whitefly erect growth.
Curling, puckering and blistering
of leaves.

Bacteria wilt (Sameasbrinjal)

iii. CHILLI
A. Pests of chilli
" Pett Symptomsof attack Sageof attack ETL )
Thrips Infested leaves crinkle and Adults and nymphs | Mere presence
Vector of | attain boat shape.
chilli virus | Affected plants become stunted
and fruits deformed.
Aphid Leaves become yellow and later | Adults and nymphs | Mere presence
Vector of | shed.
virus disease
of chilli
Whitefly | Leavesbecomeyellow and later | Adults and nymphs | Mere presence
Vector of leaf| shed.
curl virus
Mites L eaves become thick, brittle All stages Mere presence
L and tubular. )
B.Diseases of chilli
" Disease | Pathogen | Symptomsof damage ETL )
Damping of (Sameasbrinjal)
Anthracnose | Fungus | Seedling blight. Vegetative
and fruit rot of Dark sunken lesions on leaf and fruit. phase : 5%,
chilli Die back. Reproductive
Fruit rot. stage : 10%

&



Reference Book [

Leaf curl Virus | Curling of leaves, thickening and Mere presence
Vector whitefly swelling of veins followed by

puckering and blistering of
interveinal aress.

Bacteria wilt | Bacteria | Wilting,stunting,yellowing of the Mere presence

foliage and collapse of the whole
plant.

Entire vascular system undergoes
blackening and bacterial slime oozes

out from it if cut open.

C. IPDM of solanaceous vegetables

1.
2.

14.
15.

16.
17.

Usehealthy seedsfor planting.

Use resistant varieties -Surya, Swetha, Neelima(Brinjal), Sakthi, Mukthi,
Anagha, Vellayani Vijay(tomato), Ujwaa, Anugraha, White Kandari (chilli)
against bacteria wilt.

Providegood drainage.
Soil solarisation.

Prompt collection and destruction of shootsand fruitsharbouring thelarva,and
diseased plant parts.

Rougeout virus and phytoplasmainfected plants.

Protect the seedlingsinthenursery with net.

Spray gruel water onthelower surface of leavesfor reducing mite population.
Place pheromonetraps @ 100/haagainst fruit and shoot borer.

Install flametorch during dusk to attract and kill adult moths.

Install yellow sticky traps @1trap/5 centsto attract whiteflies.

Cultivate marigold against nematode, fruit borer of tomato.

Incorporate Eupatorium or neem leaves or neem cake with organic manures
against nematodes.

Spray neemoil garlic emulsion 2% or 5% against sucking pest.

Spray castor oil neem oil emulsion + garlic extract diluted in water against
epilachnaandjassids.

Spray Hyptisextract against aphids.

Spray BT available asDipel, Delphin, etc.@ 0.7ml/L against Lepidopteran
larva




18.
19.
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Apply lime @500kg/ha 15 daysbefore planting against bacteria wilt.
Apply Lecaniciliumlecani @20g/L or 5ml/L against sucking pest.

20. Apply Trichoderma, Pseudomonas fluorescens or PGPR mix-I1 to soil.
21. Apply chlorantraniliprole0.3ml/L against shoot and fruit borer, mite, thripsetc.
22. Apply dimethoate 0.05% against sucking pest.
23. Apply mancozeb 0.2% or COC 0.3% or carbendazim 0.1%.
3.2.6.6 CUCURBITACEOUS VEGETABLES
A. Pests
" Pest Symptomsof attack Sageof attack ETL )
Fruitfly | Microorganisms gain entry through Maggot 5%damage
the injury formed by the ovipositor
on the fruits.
Emerging larvae feed within the fruit
which as aresult rot and drop.
Aphid | Leaves become highly crinkled and Adults and 5 adults/nymphs
Vector of | the plants become weak. nymphs per leaf
mOosaiC Virus
Green Yellowing from margininwards, Adults and 2 adults or nymphs
Jassids | finally leaves become brick red and nymphs per leaf
brown in colour- hopper burn.
Yellow Mites Leaves become small and brittle. All stages 5% damage
White fly | Leaves become yellow and Nymphs and 5 adults or
later shed. adults nymphs per |eaf
Epilachna | Scraping and skeletonising the Grubs and adults | Average population
beetle leaves. (adult,grub,pupae
- 2/plant
Pumpkin | Grubs bore into the base of the Grubs and adults 5 insects
beetle plant resulting in wilting and per sweep
drying of plants.
Adult beetles damage by making
feeding holes on leaves.
Snake gourd Damage on leaves leads to 5/sg.meter
caterpillar | defoliation.
Flowers and young fruits also
eaten up by the caterpillars.
Pumpkin | Caterpillar feed on leaves, flowers 5/sq.meter
caterpillar | and young developing fruits.

|
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B.Diseases

Disease Pathogen Symptomsof damage ETL

Fruit rot Fungus | Soft dark green water soaked lesions 5%
that gradually develop to form watery
soft rot.

Downy Fungus | Paeyellow angular patches on the Mere presence

mildew upper surface of leaves.
Gradually the spots turn dark
brown and dry up.
Downy growth of fungus visible on
lower surface of affected leaves.

Powdery Fungus | Whitish grey superficial spots on Mere presence

mildew upper surface of leaves.
Later defoliation.

Anthracnose | Fungus | Yellowish water soaked region 8% for leaves
on leaves which later turn brown and mere
or black and dries up. presence
Rounded dark sunken spots for fruits
develop on the affected tissues.
Fusariumwilt | Fungus | Wilting. Mere presence

Characteristic tip burn symptom
on foliage.

Mosaic Virus L eaves become mottled, deformed Mere presence
and reduced in size and are curled.

C.IPDM of cucurbitaceous vegetables

1. Collectanddestroy fruit fly infested fruits.
Collect and destroy pumpkin bestles.
Rougeout virusinfected plants.
Useseedsfromvirusfreeplants.

Cover thefruitswith paper or perforated polythenetubesto protect fromfruit
fly attack.

Suspend different typesof traps @2.5m spacing.

Apply lime @100g/pit followed by regular application of well decomposed
neem cake against fusaria wilt andto destroy fruit fly pupa.

8. Apply L5%fishoil sogpagaing gphids, neemoil garlicemulsionagaingt sucking
pest.

9. Usepheromonetraps @10nos/ha(cue-lure) to attract malefruit flies.

o s~ w D
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10. Spray castor oil neem oil emulsion + garlic extract diluted in water against
sucking pests.
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11. Spray gruel water onthelower surface of leavesfor reducing mite population.

12. Spray 2% Pseudomonasfluorescens against fungal diseases.

13. Apply Trichoderma enriched organic manure @ 250g/pit.
3.2.6.7 COWPEA

A. Pests of cowpea

Pest Symptomsof attack Sageof attack ETL

Pea aphid | Yellowish hue on infested leaves Nymphs and adults 5 aphids

Growth of the plant retarded.
Pods become malformed.
Pod bug | Seeds shrink and shrivel within Adults and nymphs One bug/plant
the pods.
Attacked seeds become discoloured.

Pod borer | Seeds and buds destroyed by larva. Caterpillar

Spotted | Caterpillar enter bud,flower or Caterpillar

borer the pod.
Entrance hole plugged with excreta.

ASLM Mining of the leavesin a Maggots 2 freshly
serpentine manner appear as white damaged leaves
lines on the surface, drying of per plant
leaves.

B.Diseases of cowpea
Disease Pathogen Symptomsof damage ETL

Collarrotand | Fungus | Reddish brown lesions at the collar Mere presence

web blight region.

Girdling of stem.

Collar region becomes sunken and

rotten with thick mycelium at later stages.
Yellowing and defoliation and web

blight on foliage with mycelia growth.

Fusariumwilt | Fungus | Plant show yellowing, withering and Mere presence
drooping of leaves.

Vines show blackening and drying.
Roots show rotting and blackening.
Basal swelling.
Powdery Fungus | Whitish grey superficia spots on Mere presence
mildew upper surface of leaves.
Later defoliation.

Anthracnose | Fungus | All parts are affected. 5 plants showing
Severely affected pods are curled . fresh symptom
and do not contain normal size seeds.

Cowpea aphid Virus | Irregular chlorosis of young leaves. Mere presence

Vector: aphid Mosaic mottling.




Reference Book [

Vein banding.

Puckering and distortion.

Pods twisted, curved and reduced in
size and seeds shrivelled.

Cowpea bud Virus Typical chlorotic spots on leaves. Mere presence
necrosis Necrosis in advanced stages seen
Vector : thrips in stem growing point, buds,
pods, etc.
Entire plants dry up.

C.IPDM Of cowpea

© o N o g s~ w DR

1.

12.
13.

14.

Removeand burnthe crop residue.

Rogue out theweeds.

Select healthy seeds.

Select healthy seeds showing res stanceftolerance.

Apply lime @500kg/ha.

Incorporate Trichoder ma enriched organic manure against fungal diseases.
Immersethe seedsin 1% Pseudomonasfor atleat 6hrs before sowing.
Treat the seedswith Rhizobium culture@ 250g/ha.

Application of ash, keeping yellow sticky traps, collection of infested plant
parts and pests.

Install flametorch to attract and kill bugsand moths.

Drench and spray with Pseudomonas 2% when the plant attains 15 and 20-
25 days.

Instead of Pseudomonas, 1% BM or 0.2% COC can be applied.

To manage residua population of insects spray Beauvaria bassiana and
Lecanicilum lecani.

Include neemcake and Eupatoriumin manuaria schedule.

3.2.6.8 OKRA
A. Pests

Pest Symptoms of attack Sage of attack

Fruit and shoot | Larvae bore into terminal shoot or Caterpillar

borer fruit and feed on internal contents
leading to drooping, withering and
drying up of shoots.
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Deformed appearance of infested
fruits with holes plugged with excreta.

Leaf hopper | Crinkling and yellowing of leaves which| Nymph and adults

finally turn brick red-hopper burn.

Aphid Crinkling of leaves. Nymph and adults
Plants stunted.
Root knot Stunted growth, yellowing and All stages
nematode drooping of leaves.
B. Diseases
Disease Pathogen Symptomsof damage ETL
Yellowvein Virus Yellowing of veinsfollowed by veina Mere presence
mosaic chlorosis.
Vector- whitefly Thickening of veins and veinlets.

Chlorosis may extend to interveinal areas.
Fruits are dwarf, malformed and

yellowish green.

C. IPDM of okra

1.

Collect and destroy leaf rolls, bored fruitsand shootswith different stages of
pest.

UseYVM Resistant varietieslike ArkaAnamika, ArkaAbhay and Susthira,
Rogueout virusinfected plantsand collateral hostslike Ageratum, Croton sp.

Apply saw dust/ paddy husk @500g/plant or neem leaves or Eupatorium
leaves @250g/ plant inbasinsoneweek prior to planting to manage nematodes.

Seed treatment with Bacillus macerans @3% w/w(2.5kg/ha) and followed
by drenching 30 DAPwith 3% solution.

Apply botanicaslikeNeem il garlic emulsion or Neem seed extract, neemail
emulsion or 4% leaf extracts of Thevetia/neem against borers and sucking
pest.

Aphids, Jassdsand mealy bugson okracan be controlled by 4% |eaf extracts
of neem/ Thevetia/Clerodendron with soap water.

Apply Quinaphos0.05% against Jassids.
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3.2.6.9 AMARANTHUS
A. Pests
Pest | Symptomsof attack Sageof attack ETL M anagement
Lesf | Larvaweb together the| Caterpillar Mere | Collect and destroy
webber | leaves and skeletonise presence damaged leaves with
them. different stages of pest.
Spray Birdseye chilli-
COWS Urine extract.
B. Diseases
Disease | Pathogen| Symptomsof damage ETL | Management
Amaranthus Fungus | Straw coloured lesions| Mere | Mixing green and red
leaf blight inleaf which later presence variety will reduce spread.
coalesce. Grow tolerant varietieslike
Shot hole symptoms. Col, Co2.
Avoid splashing during
irrigation.
Apply Baking soda -
turmeric- asafoetidamixture.

3.2.6.10 COOL SEASON VEGETABLES

A.PESTS
Pest Symptomsof attack Sageof attack M anagement
Cabbage Defoliation Caterpillar Hand picking and
butterfly destruction of eggs and larvee.
Diamond Skeletonisation Caterpillar Nylon nets as barrier in the
black moth and defoliation. early stages.
Leaf Defoliation Caterpillar Spraying Dipel @0.2% at
caterpillar 15 daysinterval after 22-25 DAT.
B.DISEASES
Disease Pathogen Symptomsof damage M anagement
Black rot Fungus | V-shaped lesions appear along Field sanitation.
the tips of the leaves. Veins turn Use disease free
black or brown. seeds and seedlings.
Damping off Fungus Seeds rot in the ground Control weeds.
before emergence.
Seedlings topple and die.
Black leg Fungus | Ash grey spots speckled Apply limeto acid soils.
with tiny black dots on
the leaves and stem.
Plants wilt and die.
Leaf spot Fungus | Brown circular spots with Planting to be done on
concentric rings on leaves. raised beds to facilitate
Later turn yellow and drop. drainage.

62
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Downy mildew | Fungus Infected plants develop a grey

mould on lower |eaf surface.
Leaves wither and die.

Drench the soil with
DithaneM 45 (0.2%)or
Bavistin (0.1%) to control

damping off.

Practical Activity

Aim - Tofamiliarize with the mgjor pests of vegetable crops, its nature of damage
and application of control measures.

Materiasrequired: specimensof pest, chart, CDS, damage symptoms.

Procedure- Visit nearby vegetablefield and vegetable gardeninthe schoal, collect,
observe pestsand symptoms of damage and record relevant information.

3.2.6.11 CARDAMOM

A.Pests of cardamom

Pest Symptomsof attack Sageof attack M anagement
Cardamom | Panicles become stunted Adults and Regulation of shade.

thrips | with shedding of flowers nymphs Removal of collatera

and immature capsules. host plants like

Pods become undersized, Colocasia sp.

malformed and show Remove dry leaves/

scabbed skin and fetch leaf sheaths, old

lower premium in market. panicles and other dry
plant parts immediately
before the application
of insecticide.
Spray Quinalphos
0.025%or Fenthion or
Phosalone 0.07%
during March, April,
May, August,
September.

Shoot/ | Drying up of affected parts.| Caterpillar Collection of adult
Capsule | Dead heart symptom moths with nets during
borer produced by late stage day time

larvae. Remove tillers showing

Holes plugged with excreta dead heart symptoms

on capsules. Spray Fenthion 0.075%

Conspicuous o0ozing out of

frass material at the point of

larval tunnelling.

Hairy L eaves are eaten up Caterpillar Collection and
caterpillar | extensively. destruction of adults by
(sporadic) luring them using light

traps. Apply
Quinal phos 0.05%.
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Rhizome | Drying of leaves and Grub Destruction of infested
weevil breaking of stem at the base rhizomes along with
(serious in secondary immature stages of the
nursery during Nov- Jan). pest.
Drenching the base of
the clumpswith 0.075%
Chlorpyriphos.
Root Stunted growth, chlorosis, All stages Use of nematode free
knot yellowing and drying of healthy seedlings.
Nematode | leaves and production of Pruing of roots before
narrow, brittle abnormal transplanting .
leaves. Fumigation of primary
Shedding of immature and secondary nursery
capsules. with Methyl Bromide
@500g/10sg.m
B. Diseasesofcardamom
Disease Pathogen Symptom Contral
Katte/Mosaic | Virus | Discontinuos stripes of pale Destroy infected
Vector: green and dark green areas plants.
Banana running parallel to veins Control vector
aphid frommidribtoleaf margins. using chemicals.
Leaves, leaf sheaths and Rogue out
psudostems show aternate host.
characteristic mosaic patterns.
The infected clumps will be
smallerinsizewithfew tillers.
70% of yield reduction within
three years of infection.
Azhukal Fungus | Water soaked lesions appear Remove and
disease first and rotting and shedding destroy infected
(occurs during occurs thereafter. clumps.
rainy season) Finally affected leaves break Spray 1% BM.
at the base of the petiole and Drench with
remain hanging. 19%BM @3L/plant.
Infected capsules decay emits
afoul smell and fall off within
3 days.
Infection spreads to panicle and
in severe cases to rhizomes and
tillersa so.
Clumprot Fungus | Yellowing of leaves and decay Drench with BM or
or Rhizomerot of tillers starting at the collar region. cheshunt
The decay extends to rhizomes compound.
and roots and finaly resultsin the
death of the plant.
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Chenthal Fungus | Appearance of rectangular linear Provide adequate
disease reddish brown lesions mainly on the shade.
lower surface of leaves.
Severe in areas which do not have

proper shade.
3.2.6.12 GINGER
A.Pests
Pest Symptomsof attack Sageof attack M anagement
Leef roller Larvae cut and fold the caterpillar
leaves, remain within and
feed on them.
Rhizome | Plants wither and dry. Adults and Dip therhizomesin
scale In storage, infestation nymphs affects sprouting of
(Turmeric) | results in shriveling of quinalphos before
buds and rhizomes. storage.
Severe infestation adversely
rhizomes.
B.Diseases
Disease Pathogen Symptom Control
Rhizomeand | Fungus | Yellowing of leaves which starts Avoid water
Soft Rot from lower |eaves. logging.
Partial or complete drying of Before onset of
leaves. monsoon spray
The callar region turn soft and and drench with
shoots can be easily pulled out. 1% BM.

Infection spread from roots to
rhizomes causing soft rot.

In advanced stages the rotten
rhizomesemit foul smell.

Bacterial Wilt | Bacteria | First conspicuous symptom is mild
drooping and curling of |eaf
margins of the lower leaves which
spread upwards.

Plants exhibit severe yellowing and
wilting symptoms in advanced
stages.

Vascular tissues show dark streaks
Affected pseudostems and rhizome
when pressed gently extrudes
milky ooze.

Rhizomesrot ultimately.

Practical Activity
To familiarize with the major diseases of cardamom and ginger, symptoms and

Materiasrequired: diseased specimens, chart, CDs, photographs.

application of control measures.
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Procedure- Vit nearby garden, observe photographsand CDs. Collect and observe
diseased specimens, symptomsand record relevant information.

3.2.6.13 MANGO

A.Pests
Pest Symptomsof attack Sageof attack M anagement
Mango |Infested flowers shrivel, turn| Nymphs and Two sprays of carbaryl
hopper |brown,dry and ultimately adults 0.1% or malathion
fall off. 0.1% (at panicle
Sooty mould forms on leaves emergence and at pea
and inflorescence due to the nut stage of fruits).
excretion of honey dew by
hoppers.
Reduces fruit set
considerably.
Mango |Rotting of fruits rendering Maggots Collection and
Fruit Fly | them unfit for human destructon of infested
consumption. and dropped fruits.
Ploughing of orchards.
Pheromone traps
(methyl euginol).
Mango |Branches and stem dries Grub Padding with
Stem Borer |and dies. Quinalphos 25 EC
Bore holesin stem with sap 10ml in2.5cm per
and frass coming out. tree soaked in cotton.
Shedding of leaves and
drying of branches.
Shoot | Drying of terminal shoots. Maggot Spray 0.05% dimethoate
midge |Infested flower buds and
fruits show minute exit holes
and drop.
If young plants are attacked
they are often prevented from
growing due to continuous
killing of new shoots.
Shoot | Webbing together of clusters| Caterpillar
webber | of leaves and feeding on
them leaving only the midribs
webbed leaves dry up.
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B.Diseases
Disease Pathogen Symptom Control
Anthracnose | Fungus | Leaves show oval/irregular grayish Crowdingin

brown spots which later coalesce orchards should
and dry and shred. be avoided.
Girdling and drying of affected stem. Affected twigs
Die back of twigs. should be pruned
Infected flower parts ultimately and apply BP.
sheds resulting in complete or Spray 1% BM
partial de blossoming. or captan 0.3%.
Ripening fruits show typical
anthracnose- black sunken spots
on fruits which coalesce.

Powdery Fungus | Whitish/grayish powder area on Apply sulphur

mildew tender foliage and inflorescence dust (350mesh) in
Infection coversthe floral axis. the early morning
young leaves and stem. to protect new
The affected fruits drop off flush or spray
prematurely or show malformation wettable sulphur
and discolouration. 0.2%.

Dieback Fungus | Discolouration and darkening of
bark some distance from tip.
Twig or branch dies, shrivels
and falls.

Practical Activity

1. Tofamiliarizewiththemgor pestsof mango, itsnature of damageand applica
tion of control measures.

Materia srequired: specimensof pest, chart, CDs, damage symptomsetc.

Procedure- Visit nearby orchard. Collect and observe pest and symptoms of
damage and record relevant information.

2. Tofamiliarizewith themaor diseases of mango, symptomsand application of
control measures.
Materiasrequired: diseased specimens, chart, CDs, photographs

Procedure - Visit nearby mango orchard, observe photographs and CDs.
Collect and observe diseased specimens, symptomsand record relevant infor-
metion.
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3.2.6.14 RUBBER

A. Pests
Pest Symptomsof attack Sageof attack Control
Scale insect | Severely affected petioles Nymphs and | Dimethoate@ 0.05%
and tender shoots dry up adults
and die.
Stem borer | Branches and stem dries and Grubsand | Padding with Quinalphos 25
die. adults EC 10ml in 2.5cm per tree
Shedding of leaves. soaked in cotton.
Bore holes with sap and frass
coming out from them.
B.Diseases
Disease Pathogen Symptom Control
Abnormal Fungus | First the fruit rot, later infected Prophylactic spray of 1%
leaf fall (During leavesfall in large numbers BM before monsoon.
SW Monsoon) prematurely either green or after
turning coppery red.
Black lesion develop on the petiole
with adrop of latex.
Heavy defoliation may lead to
considerable loss of crop and die
back of terminal twigs.
Powdery Fungus | Tender leaves with ashy coating curl, Dusting with sulphur 3-5
Mildew crinkle and edges roll inwardsand | rounds at weekly /
fall leaving the petioles attached to |fortnightly intervals.
the twigs like a broom stick.
Die back of twigs.
White patches on older leaves
reduces photosynthetic efficiency.
Infected flowers and tender fruits
are shed.
Pink disease | Fungus | Main seat of infection is the fork Regular inspection during
more damaging region. July- September.
for plantsin White or pink coloured cobweb In early stages of
the age group mycelia growth on the bark surface |infection apply BP upto
of 2-12 yrs) with streaks of latex 0ozing out 30cm above and below
from the lesions. the affected region.
Rotting, drying up and cracking of |In severe cases prune
affected bark follow. off and burn the dried
Distal portion of branches dry and | up branches.
dried leaves stick to the dead
branches.
Patch canker/ | Fungus | The bark rots and a coagulated Tapping cut near bark
Bark Canker rubber disseminating afoul smell is |should be washed with
seen in between the wood and the | mancozeb (0.375%) at
rotting bark. weekly intervals.
Rotten bark to be scraped
off and apply with
fungicide .
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Practical Activity

Tofamiliarizewiththemagor diseasesof rubber, symptomsand gpplication of control
Measures.

Materialsrequired: diseased specimens, chart, CDs, photographs.

Procedure- Visit nearby rubber plantation, observe photographsand CDs. Collect
and observe diseased specimens, symptomsand record relevant information.

3.2.6.15 CASHEW

A.Pests
Pest Symptoms of attack Stage of attack Contral
Tea Appears with the emergence Nymphs and | Spraying carbaryl0.1% or
mosquito | of new flushes and panicle. adults Quinal phos 0.05% thrice-with
bug Drying of inflorescence. emergence of new flushes,

Dieback of shoots. with panicle emergence and
at fruit set initiation. Oct-Nov,
Dec-Jan and Jan- Feb
respectively.

Stem and | Branches and stem dries and die. | Grubs and | Remove the dried twigs and
root borer | Yellowing and Shedding of leaves adults dead trees and burn them.
Bore holes with sap and frass
coming out from them.

Prophylatic treatment by
swabbing the tree trunk upto
1 metre height from the
ground with a suspension
of Carbaryl 0.2%.

B.Diseases
Disease Pathogen Symptom Control
Pink disease | fungus | Appearance of white Regular inspection during
patches on branches July- September.
followed by die back. In early stages of infection apply
Bordeaux Paste upto 30cm above

and below the affected region.
In severe cases prune off and

burn the dried up branches.

Practical Activity

1. Tofamiliarizewiththemajor pestsof cashew, itsnature of damage and appli-
cation of control measures.

Materia srequired: specimensof pest, chart, CDs, damage symptomsetc.
Procedure - Visit nearby orchard. Collect and observe pest and symptoms of

damage and record relevant information.
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2.
control

measures.

Tofamiliarizewiththemgor diseasesof cashew, symptomsand application of

Materiasrequired: diseased specimens, chart, CDs, photographs.

Procedure- Visit nearby cashew plantation, observe photographsand CDs.
Collect and observe diseased specimens, symptomsand record relevant infor-

mation.
3.2.6.16 PAPAYA

A.Pests
Pest Symptoms Sageof attack | ETL Control
Papaya |Mealy bugs colonise lower Nymphs Mere | Release @ 25-50
mealy bug | side of the papaya leaves and adults |presence| numbers per plant of
along the veins and later parasitoid
cover the fruits. (Acerophagus
Younger plants killed out papayae).
right.
B.Diseases
" Disease | Pathogen Symptom ETL Control
Dampingoff |Fungus | Rotting of seedlings in nursery. Drenching with
fungicides.
Ledf Virus Curling, crinkling and distortion of Mere | control of
curl Vector: leaves. presence |yector.
whitefly Downward rolling of leaf margin. Destruction of
affected plants
3.2.6.17 TEA
A.Pests
( Pest Symptom Sageof attack Management )
of pest
Nematodes | These microscopic worms All stages | Nursery
(Meloido | infest roots, which develop Heat treatment: Spread soil
gyne spp.) |to knots or galls. Affected roots sand mixture (5 cmthick)

become defunct and devoid of
lateral roots. Plants exhibit
chlorosis and stunted growth.

onaGl. sheet. Heat it from
below. Sprinklewater
periodicaly. Mix the soil
thoroughly by turning.
Optimum temperatureis60-
65°C. Soil should not be too
hot to hold in the hand. Over
heating of soil will lead to
manganese toxicity.
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Maturetea
Neem cake 2 kg per bush is
recommended.

Mites |Severa species of mites attack | Nymphs and| [f infestation is more,

tea plants. They are dry weather adults quinalphos will be effective.
pests mostly attacking mature

foliage except pink and yellow

mites.

Thrips |Thisisamajor pestin all tea Nymphs and| Phosalone, quinalphos and
(Scirtothrips| growing countries. Feeding adults dimethoate can be used for
bi spinosus) | causes lacerations of tissue and the pest control.

appears as streaks. Leaf surface
becomes uneven, curled and
metty. Feeding marksin bud
appear as parallel lines on either
side of mid-rib when leaf
unfolds. Leaf margins turn
yellow.
Tea Adults and nymphs suck the | Nymphs and| Chemical control involves
mosquito |sap from buds, young leaves adults spraying quinalphos +
bug and tender stems. Due to dichlorvos at spray intervals
intensive feeding, leaves curl depending on the intensity
up, badly deform and shoots of incidence
dry up.
B.Diseases
Disease Pathogen Symptom Control
Blister blight | Fungus | The fungus affects only tender Copper oxychloride 350g+
leaves and stems (pluckable shoots).| plantomycin 70 g per ha
Tranducent spots occur in three to | at 3 to 4 daysinterval
ten days and well developed lesions|can control the disease.
are seen in two weeks. Lesions are
sunken on the upper surface and
convex at lower surface. Affected
leaves are distorted and irregularly
rolled. Stem infection leads to
goose-neck shape, dieback and
snapping at the point of infection

3.2.6.18 COFFEE

A.Diseases
Pest Symptom Stage of attack of pest M anagement
Coffeeberry | Grubs and | Coffee berry borer isthe most | Timely and complete
borer adults serious pest of coffee. The female harvest, collection of

beetle bores into the berries
through the navel region and
makes tunnels in the hard bean
and lays about 15 eggs. The
larvae feed on the beans, making

gleanings, burying the
infested berries and
maintaining optimum shade

control the pest.

small tunnels.

and good drainage can
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A typica pinhole at the tip of the
berries indicates the presence of
the pest, and it damages young
aswell asripe berries. In case of
severe infestation, 30 to 80 per
cent berries may be affected
resulting in heavy crop loss.

Spraying quinalphos 0.05
per cent along with wetting

agent 120-150 days after

flowering (Aug-Sept. for

arabica and Sept-Oct. for
robusta) can control the
pest.

Shot hole | Grubsand | Thisisamajor pestinrobusta | 1. Prune the affected twigs 5-
borer adults coffee affecting the secondary | 8 cm beyond the shot hole
and tertiary branches causing and burn. This operation
considerable damage. Injury to | should commence from
the coffee plantsis primarily by | September onwards, as soon
the extensive tun-neling within as the first symptom of
the branches, which limits the attack like dropping of
flow of sap. The affected leaves is noticed, and
branches dry up. The presence | continued as a routine
of withering and dead branches | measure at regular intervals
with shot holes is the symptom | 2. The pest prefers to breed
of attack. in the suckers during dry
period. So remove and
destroy al the unwanted/
infested suckers during
summer..
Mealy Nymphs | Mealy bugs damage coffee The mealy bug can be
bugs and adults | plants by sucking the sap controlled by spraying
from the tender branches, quinalphos. In addition, the
nodes, leaves, spikes, berries and| biologica control agents
roots leading to the debilitation | like Cryptolaemus
of the plant. In case of root montrouzieri (ladybird
infestation, plants (especially beetle) and the parasitoid
young) become weak, leading to | Leptomastix dactylopii have
death. been found effective.
Indirect control of the
disease can be made by
controlling the ants, which
spread the infestation.
B.Diseases
Black rot fungus The affected bushes have Centering and handling of

blackening and rotting of leaves,
twigs and developing berries.
Therewill be defoliation and
berry drop in the affected
branches. The entire block
affected looks totally debilitated
with heavy damage to crop.

the bushes prior to the onset
of monsoon and protecting
endemic patches with
spraying Bordeaux mixture 1
per cent. If incidenceis
observed during the
monsoon, remove the
affected twigs and burn
them. Spray with Bordeaux
mixture 1per cent during

break in the monsoon.
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Practical Activity

Tofamiliarizewiththemaor pestsof spices, itsnature of damage and gpplication of
control measures.

Materialsrequired: specimensof pest, chart, CDs, damage symptoms.

Procedure: Visit nearby field, collect, observe pestsand symptoms of damageand
record relevant information.

3.2.6.19 Tuber crops

I.Tapioca
A.Pests

Red spider mites Under field conditions light infestation of mites can
and scale insects becontrolled effectively by spraying the crop with

water at 10 days interval from the onset of mite infestation
Inthecase of very severeinfestation, spray Clerodendron decoction
of 2% strength at monthly intervals from the time of appearance of|
mites. In the case of very severe infestation, the crop can be
protected by spraying 0.05 per cent dimethoate at monthly intervals
from the time of appearance of mites. The stem maybe sprayed with
0.05 per cent dimethoate before storing as a prophylactic measure
against the scales.

Termites To control termites infesting planted setts, sprinkle
alittle of Carbaryl 10 per cent or Chlorpyrifosin the mounds
prior to planting.

B.Diseases
Cassava Virus The disease is transmitted by a | Production of disease free
mosaic Bemisiasp. Asarule, only stem | planting materia of tapioca
disease cuttings from disease free plants | through nursery techniques.
(CMD) should be used for planting to
whitefly minimize the spread of the virus

disease. For this purpose, tagging
of disease free healthy plants for
selection as planting materias
must be practised from September
to December. All plants showing
even very mild symptoms must be
rejected. Mosaic tolerant varieties
such as H-97 may be used to
minimize economic |oss of tubers.

Leaf spot Fungus | Brownish round spots on leaf Spray 0.2 per cent zineb or 1
which eventually drop. per cent Bordeaux mixture
for control of leaf spot.

o
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Bacteria Bacteria Angular water soaked spots on | Use of resistant or tolerant

blight leaves, heavy defoliation. varieties is the only method
of control. Among improved
varieties, H-97, H-226, H-
1687 and H-2304 are tolerant
to the disease while H-165 is
highly susceptible. Among
thelocal varieties, M-4,
Pduvella, Pichivella,
Parappilppan, Anamaravan
etc. are tolerant to the

disease.

C. Management of storage pests of cassava

Treating chipswith granular salt (3 per cent), sun drying thoroughly and storingin
gunny bagsin godown arevery effectiveagainst Araecerusfasciculatusand Sitophilus
oryzee.

ii.Sweet potato

A.Pests
Pest Symptomsof attack Sageof attack Contral
Sweet | Vinesdry up. Adults and | Remove and destroy crop
potato | Tubers become unfit for grubs residues.
weevil | consumption. Rotate or fallow fields.

Continues in storage aso. Use hedlthy, weevil free
planting materials.

Apply Eupatorium odoratum
leaves as mulch @ 3 t/ ha at
30DAP.

Dip thevinesin 0.05% .
Fenthion for 5-10 minutes
prior to planting.

Drench with 0.05% Fenthion
or Fenetrothion at 65 DAP
and earthing up at 80 DAP.
Trap adult weevils using
sweet potato pieces 50 to 80
DAP at 10 daysinterval.
Use Pheromone traps.
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3.2.6.20 Diagnosis and management of pests and diseases of
ornamental plants:-

Nameof Sageof Symptoms Management measures
Pest attack of attack
Pests of Anthurium and Orchid
1. Snailsand Feed on the tender 1  Use metadehyde
slugs All stages | young shoots, roots 2. Hand picking.
and buds.
Pests of Rose
1. Aphids | All stages | Yellowing and drying of | Spray Dimethoate 30EC 2ml/I
tender shoot.
2. Scales Drying of plants. Spray Malathion 2ml/|
Pests of Jasmine
1. Budworm Larva Buds with bore holes and | Spray Monocrotophos 2ml/I

webbed with silken threads
Diseases of Anthurium and Orchid

Disease Pathogen Symptoms Management measures
1.Bacterid Bacteria Blackening of ssemand | Spray amixture of turmeric
blight decay of leaf axil. powder and sodium bicarbonate
in the proportion 10:1 @0.15% at
weekly intervals.
2. Anthra Fungus Tiny circular black spots | Spray Mancozeb 0.3%.
cnose appear on leaf and spadix.

Diseases of Rose

1.Black spot | Fungus Circular black spot withan| 1. Destroy falen leaves.
irregular thread like border | 2. Spray Captan 0.2%.
on leaf, stem and flowers.

Diseases of Jasmine
1. Leaf blight | Fungus L eaves become brown Spray Mancozeb 0.2%.
and dry up.

Practical Activity

To familiarize with the mgjor pests of rose, orchids and anthurium, its nature of
damage and application of control measures.

Materiasrequired: specimensof pest, chart, CDs, damage symptoms.

Procedure: Visit nearby field, collect, observe pestsand symptoms of damage and
record relevant information.

3.2.7PESTS OF STORED PRODUCTS

A huge amount of producein storage godownsareinfested by different pests. Asa
resultlossesoccur bothin quaity and quantity. Theorganismsresponsiblefor orage
ingodownsareinsects, mites, rodentsetc. In order to reduce theselosseswe should

o
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understand about different pestsand suitable control measuresthat should betaken
to control them.

Thelosses caused by insectsaredivided into two categories namely Quantitative
and Qualitativelosses.

a  Quantitativeloss/ Weight loss
Insectsduring storagemay causeweight lossby directly feedingonthegrains.
b. Quditativeloss

Degradation of quality occursasaresult of attack. It includesdestroying the
germsof grain kernel, loss of nutrients, contamination with body products,
contamination by pathogens, lossof seed viahility etc.

Grain insect pests may be divided into Primary grain pests and Secondary
grain pests.
1. Primary grainpests
These pestsattack whole, unbroken grains.
2. Secondary grain pests
These pestsattack only damaged grains, dust and milled products.

Nameof thepest Damaging stage| Natureof damageand

of the pest symptom of attack
Rice Weevil Adult and grub | Female weevil makes a hole on the surface of
(attacks grains of rice, the grain and deposits eggs. The larvae feed
wheat, corn and various on the starchy material inside grains. Adult
seeds) comes out through the hole
Lesser Grain Borer Adult and grub | The adults and grubs bore into husk of the
(rice, wheat , maize, grain and feed on the internal contents and
dried fruits) turn it into chaff. The attacked grains show

round holes made by the pest

Angoumois Grain Moth Caterpillar Eggs are laid on the grain. The larvae bore
(rice, ragi, maizeetc) into the kernels and feed within. Mature

larvae eat upto the outer portion of the grain,
leaving only athin layer of outer seed coat

intact.
Rice Moth Caterpillar Eggs are laid on broken grains products.
(rice, whest, barley, dry Larvae contaminate the food grains with
fruits, cashew nuts, dense webhing, excreta and hairs. Whole
cocoa beans etc) grains are bound into lumps.
Pulse Beetle Adult and grub | Adults cut out circular black holes in seeds.
(Pulse grains) Grubs bore into the seeds and feed the

entire content leaving only the seed coat
behind. Sometimes infestation starts in the
field and is carried into store after harvest.
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Red Flour Beetle

(milled grain productslike
flour , ceredls, biscuits,
dry fruits)

Adult and grub

Adults and larvae feed on grain dust and
broken kernels. Particularly injuriousin
warehouses and in factories making starch
products. Infested flour has a greyish colour
and has a pungent odour resulting in loss of

quality

(wide variety of food,
wheat,barley, milled and
processed foods,

dried food, packaged
food)

Indian Meal Moath Caterpillar Damage is caused by larvae spinning silken
(cereal food products, threads and webbing food particles together.
whole grains, powdered

milk, dried fruits,

chocolates etc)

Khapra Beetle Grub Larvaefeed inside the kernel making the grain
hollow leaving only the husk behind. Infested
grains have frass, cast skins of larvae and
excreta which resultsin quality deterioration
of grains

Saw Toothed Grain Beetle| Adult and grub | Feed on slightly damaged grains not on

sound kernels. Grubs chew into unopened
paper/ cardboard boxes, plastic, fail
wrapped packages etc. They contaminate
more food than they consume.

(tobacco products,
raisins, figs, dates, ginger,
pepper, chilli powder,
curry powder,wheat bran,
ricemed etc)

Flat Grain Beetle Adult and grub | They contaminate the products with frass
processed cereals, and dead bodies

oilcakes, dried fruits)

CigaretteBeetle/ Adult and grub | Eggs are laid on the substrate and larvae
Turmeric Beetle/ bore and feed into it. It carries a symbiotic
Tobacco Beetle yeast with it. They also damage leaves

and bindings of books

Tamarind Begtle

Grubs

Grubs bores into preserved tamarind and
spoil it

3.2.7.1 Managementofstored products pests

The management measures should beboth PREVENTIVE and CURATIVE.
I. Preventive measures

*  Thestorehouseor vesselsof storage should bethoroughly cleaned and made
freefrominsects, loosegrains, chaff, bran etc.

e  Thematerialsto bestored should be cleaned and dried.

*  Thebagsshould be stacked in such away so asto alow proper ventilation and
moving spacefor periodicinspection.

N
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Malathion 15 EC @ 15ml/4.5 L of water may be sprayed asathin film on
bags.
The new arrivals should not be stored along with old or infested stocksin
godowns.

Curative measures

Thestocksof grainsshould be periodically examined and if insectsarenoticed
the stock should beremoved, sun dried and cleaned.

Heavily infested materia should be fumigated with Aluminium Phosphide-One
tablet/tonne. Exposefor six days.

Electrical energy, gammarays, UV rays, X raysetc are found to be best for
pest control in storage. But they arevery costly.

Certain storage pestslikerice meal moth can be controlled using pheromone
traps.

Seed materid may bemixedwithinsecticideslikeMaathion a 1:200 by weight.
Thismake stock insect freefor about ayear.

Inert materia slike Aluminum oxide, Magnesium oxide, slica, finesand, clay
dust, lime, wood ash, diatomite, vegetableoils can be mixed with seeds. They
abraid theinsect cuticleand part of the cuticle breaks. Insect diesdueto mois-
turelossfrom the body.

3.2.7.2 Storage conditions in FCI

The stacks should be arranged in wooden crates. There should not be direct
contact with thefloor.

Stacking should be done 0.6 m away fromthewalls.
Proper ventilation facilitiesshould bethere.
Alleywaysshould beleft in between.

Spraying and fumigation operations should be done in periodic intervals.
Fumigation can be donewith Aluminium Phosphide or Methyl Bromide.

Thetemperature, humidity and moistureinsidethe godowns should be under
control.

The building should be puccaconcrete onewith proper roofing.

Practical Activity

Tofamiliarizewithimportant pests of stored products.
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Materiasrequired: Specimensof pests, damaged stored products, classnotesetc.
Procedure: collect grainsand pulsesinfected with storage pests, familiarizewith the
insect causing damageto stored products. Sketches can be prepared in record.

Assessment Activity

A farmer complaints about storage pest incidencein hisfarm house storing paddy.
Your teacher asked you to prepare an investigatory project regarding theincidence.
Prepare awrite up including possible pests that may cause damage to the stored
paddy and precautionsto betakento avoid suchincidenceinfuture.

TE questions

1. Anaysethefirstword pair and complete the second one.
BLB . Bacteria
Udbatta @ .....ccevenene.

2. Bananaplantsareshowing brittlenature, mottling and rosetting of leaves, sunted
growth and fail sto produce bunches. I dentify the di sease and suggest suitable
control measures.

3. Suggestachemical suitablefor fumigation of godowns.
How will youidentify the attack of rice bug and casewormin paddy field.
I dentify themethod of control inthefollowing pest control practices.
) Covering bittergourd fruitswith paper cover
i) Foreignquarantine
Prepare an article on different methods of weed control.
How will youidentify and control the attack of pollu beetlesin pepper.

Onafieldinspection you have noticed coconut palmswith flaccidity, yellowing
and necrosis. Moreover |eaflets were showing ribbing symptoms and yield
waslow. [dentify the disease and suggest suitable management practicesto
improve and sustain production.

9. Afarmerwouldliketoknow about "flame cultivation" asaweed control asa
weed control method. Briefly explain the principlewith anexample.

10. Youareexperiencingtheattack of different sorage pestsinyour home. Suggest
suitable control measuresfor the management of those pests.

11. Thefollowing symptomswerencticed onbrinja duringafieldvist. Identify the

pest and suggest suitable control measuresin each case.
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12.

13.

14.

15.

16.

a) Leavesareseen skeletonized.
b) Fruitsshow boreholesand young shoots show withering.

Choosethe correct choicesfrom B and C which relateswith thosein A.

A B C
Rice Pallu Aphid
Coconut Dead heart Bugs
Pepper Bunchy top BPH
Banana | Deformed nuts Beetles
Hopper burn Mites |

Identify abio control agent used against yellow stem borer in paddy.
Trichogramma, Bordeaux Mixture, Trichoderma, Baculovirus

A farmer cultivating pepper isanticipating quick wilt infectionand wouldliketo
take preventive measures. Advice himto do the same.

Mentionthenameof plant protection method involved in each of thefollowing.
a) Useof resistant varieties.

b) Hotwater treatment of seeds.

¢) Useof Bordeaux mixture.

d) Roguing of infected plants.

A farmer cultivating coconut approaches you with immature nuts showing
triangular yellowish patches below the perianth region and asksfor your help.
Asan agricultura student, identify the pest, itsnature of damage and suggest
suitablecontrol measures.
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. Unit - 3
AGRO-BIO PHARMACY

Anoutlet for supply of organic inputsisreferred to asAgro-Bio pharmacy. The
organicinputsincludenutrient supplying materidslikeorganic manures, biofertilizers
and growth promoting organic mixtures like panchagavya, fish amino acid, egg
aminoacid, plant protection inputslike botanicals, bio pesticides, pheromonetraps,
Yellow traps, light traps. The method of preparation, mass production, packing,
storage, marketing and field application of some important organic mixtures,
biopesticideswill be covered.

Learning Outcomes

Thelearner:

*  definesagro biopharmacy and explainsthe concept.

*  preparesbotanicalsand practisestheir methods of application.

*  prepares permitted fungicidesfor organic farming like Bordeaux mixtureand
Bordeaux Paste.

*  preparesorganic nutrient solutions.

»  definesthebiofertilizers and categorisesthem into biofertilizersfor nitrogen,
phosphorusand potassium.

*  practises gpplication methodsof biofertilizers.
e identifies thebio control agents.

*  explainsthe method of laboratory production of Trichodermaincluding media
preparation,inoculation and formulation.

»  practicesthemassmultiplication of Trichoderma and itsfield application.

*  identifiesthecommon entomopathogens.

*  explainsthecommon pheromonetrapsused for insect control.

e practisesthemethods of production of low cost pheromonetrapsfor fruitfly

management.
3.3 Agro- biopharmacy

Agro- biopharmacy isaimed at providing inputs required for organic agriculture.
Theseareoutletsfor supplying organicinputslike botanicals, bio-pesticides, bio-
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control agents, biofertilizers, organic nutrient solutions, pheromonetrapsetc. The
biopharmacy concept is promoted throughout the state of Keralaasthe organic
farming policy of the government envisagesthe phasing out of chemical pesticides
andfertilizersfromthefarming sector to convert Kerdainto an entirely organic sate
infivetotenyears.

3.3.1 Botanicals

Botanical pesticidesare agricultural pest management agentswhich are based on
plant extracts. Theseare naturally occurring chemicalsextracted or derived from
plants. Ingenera they act quickly, degraderapidly and havelow mamméaiantoxicity.
Inmoderntimesthese have been used asaternativesto synthetic chemicasinorganic
pest management.

3.3.1.1 Neem based botanicals

Theactive principleof thesebotanicasisazadirachtin whichiscapableof controlling
alargegroup of insects.Neem and neem products are non -toxic to warm blooded
animas

I.Neem oil emulsion

Dissolve 60g bar soapin 500ml water. Thisshould bethoroughly mixed with 1 litre
of neemoail. Dilutewith 15 litresof water and apply. For pulse crops 16 litres of
water should be added. Thisiseffectiveagaingt sucking pests, mitesand epilachna
bestle.

ii.Neem oil garlic emulsion (2%)

To prepare 10 litresof 2% neemoil garlicemulsion, 200 ml neem oil, 200 g garlic
and 50 g ordinary bar soap arerequired. Slicethe bar soap and dissolvein 500 mi
luke warm water. Grind 200 g of garlic and take the extract in 300 ml water and
seveit . Pour the500 ml soap solutionin 200 ml neemoil dowly and tir vigoroudy
to get agood emulsion. Mix thegarlic extract intheneem oil sogp emulsion. Dilute
thisonelitre stock solution by adding 9 litresof water to get 10 litresof 2% neem oil
garlicemulsion. Itiseffective against sucking pestsand mites.

iii.Neem seed kernel extract

Thisisvery effectiveasarepe lent/deterrent against |ocusts, grasshoppersand other
chewinginsectsparticularly lepidopterans. Thekernd should begroundinto acoarse
powder. Theeffective concentration of NSKE rangesfrom 0.1 t0 0.3%. For obtaining
0.1% concentration, 1g of powdered neem seed isrequired per litre of water. The
required quantity of the coarse powder should be put inasmall mudin cloth bag and
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dipped inwater for about 12 hours. Thereafter, squeeze the cloth bag repeatedly so
that the out-flowing fluid turnslight brownish. TheNSKE isnow ready to be sprayed
assuchoncrops. It can beeffectively used against aphids, shoot & fruit borers, pod
flyand American SerpentineLeaf miner of vegetables(ASLM)

iv.Other botanicals from Neem (Azadirachta indica)

Preparation Dose Pest
Neem |eaf 250 g/plant Nematodesof bhindi, brinjal
Leaf Extract 2-5% L eaf feedersand |eaf webber of
amaranthus, aphidsof vegetables
NeemTwig Pantneemtwigsin | Root grubs.
coconut gardens after
recei pt of monsoon
rainsduring April-May
Neem Cake 250 Kg/ha Shoot & fruit borer of bhindi, brinja
Neem Cake extract | 10% Root knot nematode of vegetables

3.3.1.2 Tobacco decoction (Due to toxic nature of tobacco, not
recommended for organic farming)

Nicotine, theakaloid present in theleaves of tobacco hasinsecticidal property. This
isvery effectivefor controlling aphidsand other soft-bodied insects (jassds, mealy
bugs, hoppers) infesting vegetabl e crops. Tobacco decoction can be prepared by
steeping 500 g of tobacco wastein 4.5 litresof water for 24 hours. Dissolve 1209
of ordinary bar soap separately in another vessel. The soap solution is added to
tobacco decoction under violent agitation. Dilutethisstock solution 6-7 timesbefore
spraying.

3.3.1.3. Andrographis-Garlic mixture

Extract onelitrejuicefrom leavesand tender shoots of Andrographis (Kiriyath or
King of bitters). Dissolve 60 g bar soap in 500 ml water and thoroughly mix it with

theexract. Dilutewith 10timeswater. Add 330 g garlic pasteto thissolution. Thisis
effectiveagainst sucking pestslikethrips, chilli gphids, whitefly and mites.

3.3.1.4 Papaya leaf extract

Soak 500g of chopped papayaleaf inwater for 12 hours. Theleaf extract issqueezed
out and filtered and sprayed against caterpillarsafter diluting threeto four times.
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3.3.1.5 Birds eye chilli- cows urine extract

Grind 20 g birdseye chilli and mix with onelitreof cowsurine, Dilutethismixture
with ten litres of water. Thisis effective against caterpillars attacking cucurbits,
amaranthusetc.

3.3.1.6 Baking soda- turmeric- asafoetida mixture

40 g asafoetidagum isdissolved in 10| of water. Add 8 g soda powder and 329
turmeric powder to thissolution and mix well. Effectiveagainst plant diseaseslike
amaranthuslesf blight.

3.3.1.7 Leaf / plant extract -preparation of 5% extract

Macerate 50g of leaf / plant in amixie. Soak the macerated product in 1 litre of
water for 24-48 hours. Strain the solution and spray.

3.3.1.8 Other botanical preparations for pest control

Custard apple Seed 2-5% Lepidopteran pestslike
Extract Epilachnabeetleof Brinja &
Bitter gourd PeaAphid, Stem
Borer, Bugs
PeruvdamPlant extract 4-8% Tobacco caterpillar, Epilachna
beetleof brinjal, cucurbits,
Leaf roller of okra
Peruvalamfresh plant or 1:10 Rhinoceros beetle of coconut
shade dried powdered
plant mixed with cow
dung
Naatta poochedi plant 10% Aphid and soft bodied pests
extract of vegetables
Communist pacha 15 t/hatwo Nematodes of Vegetables,
(Chromolaena) | eaf Mulching3t/haat | Sweet potato Weevil
30daysafter planting
Tuls plant Handful of crushed | Fruitfly of cucurbits,
ocimum+10g mango
jaggery (fruitfly trap)

Practical Activity
Prepare the common botanical insecticidesused for pest control.
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3.3.2 Preparation of permitted fungicides for organic farming
a. Bordeaux mixture (1%)

Dissolve 1 kg of powdered copper sulphate crystalsin 50 litres of water.
* Inanother 50litresof water, preparemilk of limewith 1 kg of quick lime.

»  Pourthecopper sulphatesolutionintothemilk of limedowly girringthemixture
al thewhile.

*  Testthemixturebeforeusefor the presenceof free copper, whichisharmful to
theplants, by dipping apolished knifeinit.

» If the blade shows areddish colour dueto the deposits of copper, add more
limetill thebladeisnot stained on dipping.

*  Alwaysusewooden, earthen or copper vessal sfor the preparation of Bordeaux
mixture. Usethefungicidein thesameday of preparation.

* Inordertoimprovethesticking qudlities, rosin washing sodamixturemay be
added.

. Bordeaux paste(10%)

(@]

Dissolve 100 g of copper sulphateand 100 g of quick limeeachin 500 ml of
water

(Therest procedureissameasthat of Bordeaux mixture)

3.3.3 Preparation of organic nutrient solutions

a. Panchagavya

»  Thisisanutrient solutionwhichiswiddy used by farmersasan organicfungicide.

*  Cowdung(7kg) and cow ghee(1kg) aremixedinaclean container thoroughly
both in morning and evening hoursand kept asidefor 3 days.

o  After 3days, cow'surine (10 litres) and water (10 litres) are added.

*  Themixtureiskept for 15 dayswith regular mixing bothin morning and evening
hours.

»  After 15days, add cow milk ( 3litres), cow'scurd (2 litres), tender coconut
water (3litres), jaggery (3 kg) and well ripened poovan banana (12 nos.)

*  Panchagavyacan be prepared in awide mouthed mud pot or concretetank or
plastic can.

» Itisgtoredinshade covered withawiremesh or plastic mosquito net to prevent
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housefliesfromlaying eggsand theformation of maggotsinthesolution.
Precautions.

K egp the container open under shade.

Stir the contentstwice aday bothin morning and evening.

The Panchagavyastock solutionwill beready after 30 days.

Do not mix buffalo products.

b. Dasagavya

Dasagavyaisa so an organic nutrient solution.
DasagavyaisPanchagavya+ plant extracts.

Plantsused are Azadirachtaindica, Calotropissp, Tephrosia purpurea, Vitex
negundo, Datura metel, Jatropha curcas, Adathoda vasica and Pongamia
pinnata.

The plant extractsare prepared by separately soaking thefoliagein cow urine
in1:1ratiofor tendays.

Thefiltered extractsof dl theplantsarethen added @ 1 litreeachto 5litresof
the Panchagavyasol ution.

Themixtureiskept for 25 daysand stirred well, meanwhile, to ensurethorough
mixing of Panchagavyaand the plant extracts.

¢. Fish amino acid

Growth promoter.

Cut thefishinto small pieces (1 kg). Fresh or rotten fish can be used.
Add 1 kg of powdered jaggery.

Mix well and keepinair tight containers.

Sevethejuice.

Used for vegetablesand ornamental s@2mi/litre of water.

d. Egg amino acid

Growth promoter.

Put 15 eggs (fromlocal bred hens) inlimejuice (1.5 kg of lime needed).
Keepfor 15 daysinaclosed container.

After 15 dayspour the contents of theegg into thelimejuice.
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* Discardtheeggshdlls.
e AddO0.5kg of melted jaggery and keep for another 10 days.
*  Usedfor vegetablesand ornamentals @ 2ml/ litre of water at weekly intervals.

3.3.4 Biofertilizers

Bio-fertilizersare defined as preparations containing living cellsor latent cell s of
efficient strains of microorganisms that help plants to uptake nutrients by their
interactionsin the rhizospherewhen appliedin thesoil. They areready touselive
formulationsof beneficid microorganismswhich on application to seed, root or soil
mobilizetheavailability of nutrientsby their biological activity and help build up
microfloraand soil healthingenerd.

Advantages

*  Costeffective.

*  Supplementtofertilizers.

»  Ecofriendly.

*  Reducescost towardsfertilizer use.

* Increasecropyield by 25%.

» Adctivatesoil biologicdly and restorenatura soil fertility.
e Stimulateplant growth.

*  Provide protection against drought and some soil borne diseases.
3.3.4.1 Classification

A. Nitrogen fixing bio fertilizers

a. Rhizobium (Bradyr hizobium and Azor hizobium)

*  Itinducesbetter root nodulation and stem nodulation (A zorhizobium) ininocu-
lated plants.

»  Bringsdown therequirement of nitrogen fertilizer for the cultivation of pulses,
oil seedsand legume green manures.

e Commercidlyitisavailableascarrier based inoculum.

*  Method of application isseed treatment.

b. Azotobacter

»  Suitableonly for upland cropslike vegetables, tapioca, plantation and orchard

crops. Itisavailableascarrier-based inoculum.
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If fixesN about 15-20kg/haunder ideal upland conditionsand thereby reduces
therequirement of nitrogen fertilizersby 10-20 per cent.

Methods of application are seed treatment, seedling dip and direct soil
applicationin organic manure.

c. Azospirillum

It is suitable for both upland and wetland conditions and is available as
carrierbased inoculum.

It fixes N about 20-25 kg per ha under ideal conditions thereby effecting a
reduction of 25 per cent inthe quantity of N fertilizersrequired.

Treatment with Azospirillumalso induces better root formationininoculated
plants. Hencethisbiofertilizer isal so recommended for root inductionin polybag
raised seedlings of plantation and orchard cropsand also for vegetabl es.

d. Acetobacter

Thisisassociated with sugarcane crop and it fixes upto 200kg N/ha.
Produces auxinsand antibiotic type substancesthat promote plant growth.

e. Blue-Green Algag(BGA)

The BGA formsasymbiotic association with Azolla (Aquatic fern) and fixes
atmospheric nitrogen.

Mainly recommended for wetland rice cultivation.

Theuseof thishiofertilizer isnot feasblein acidic soilswith pH below 6.0.

Itisavailableascarrier based inoculumand it fixesN about 25-30 kg/haunder
ided conditions.

Direct broadcasting in thericefields @ 10 kg/haoneweek after transplanting
theseedlings.

f. Azolla

Itissuitablefor wetland rice cultivation.

Azollaisafreeliving organism and usesenergy derived from photosynthesisto
fix atmospheric nitrogen (autotroph) and fixes N about 25 to 30kg/ha.

It aso producesgrowth promoting substances.
Apply fresh azolla @ 10 t/habeforetranspl anting therice seedlingsat thetime
of ploughing.
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B. Phosphorous solubilising microorganisms (PSM)

»  Phosphorous solubilisers namely Bacillus, Aspergillus, Penicilllium,
Trichoderma.

*  Phosphate absorbersnamey AMF (Arbuscular Mycorrhiza fungi)

*  Only 15t020% of phosphorousisrecovered by the cropsand remaining gets
fixedinthesoil. A group of heterotrophic microorganisms solubilisethefixed
phosphorous by producing organic acidsand enzymesand makethem available
toplants.

»  Seedtreatment and direct application in organic manure.
Arbuscular Mycorrhiza(AMF)

e Itis mostly recommended for upland especidly for raising container and tissue
culture plantletsand transplanted crops.

e Itmainly improvesthe uptakeof available Pby inoculated plants.

* Itasoenhancesabsorption of water and other nutrientssuch asN and K and
certain micronutrients.

e Itinducesbetter resistance againgt certain soil born plant pathogens.

* Itiscommercialy availableasgranular inoculum consisting of infected roots
and soil withmycorrhizal spores. Itisgiven assoil application.

C.Potassium solubilising biofertilizer

»  Frateuriaaurentiaisapotash mobilising bacteriathat has beenidentified for
commercia application.

D.PGPR mix I |

* Itisacompatible consortium of N, Pand K biofertilizers and helpsto save
25% N, PandK fertilizers.

3.3.4.2 Application techniques of biofertilizers
I. Seed treatment

*  Fivehundred gramsof theinoculumisrequired for treatment of seedsfor one
hectarearea.

e Mix500g of theinoculumin 1.25 litersof water.

*  Thestickinessof the bioferilizer on seed surface can beimproved by using
10% jaggery solution or 5% sugar sol ution supplemented with 40% boiled and

cooled gumArabic solution or rice- gruel water.
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Therequired quantity of seed material isthen gently mixed with thisslurry
without damaging the seed coat.

Thetreated seedsare spread evenly over agunny bag dried in shade and sown
immediately inmoist soil.

Thetreated seeds should not be exposed to direct sunlight for alonger period
of time since the UV rays of solar radiation will reduce the population of
Inocul ated bacteriaon seed surface.

ii. Seedling treatment.

Thismethod of applicationismainly recommended for transplanted crops.

Therootsof seedlingsto be transplanted are dipped in loose water durry of
thebiofertilizer (500gin2.5litersof water) for 20 minutes, prior totrangplanting.

iii. Soil application

Soil gpplicationisgeneraly recommendedfor al typesof biofertilizersexcept
Rhizobium, Bradyrhizobium and Azorhizobuim.

The biofertilizer are applied after mixing with dried FY M,compost or
vermicompost @ 1:25.

Therecommended doseis 1-2 kg/ha (for cropsupto 6 monthsduration). This
can beincreased to 2-4 kg/hafor crops more than six months duration. For
perennial crops, 10to 25 g of the biofertilizer isto beapplied in theroot zone
during thefirst year and 25 to 50 g during subsequent years.

Thiscan bedoneat thetime of sowing, transplanting or during intercultivation.

3.3.5 Biological control

When aparticular speciesof pest iscontrolled by aliving organismwhichis
introduced, encouraged and disseminated by man, iscalled biologica control.

Biopesticidesincludesin abroader sense pesticidesof biological origin. They
includenaturdly occurring substancesthat control pests(biochemica pesticides),
microorganisms that control pests (microbia pesticides) and pesticidal
substances produced by plants containing added genetic material (plant -
incorporated protectants) or PPIs.

3.3.5.1 Biocontrol agents
Therearethree categories of natural enemiesof insect pests

Predators

Insectsareanimportant food for many vertebratesincluding birds, amphibians,
reptiles, fishand mammals. Important insect predatorsincludelady bird beetles,
ground beetles, rove beetles, predatory bugs,spiders, some species of mites
etc.

Parasitoids
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Parasitoidsareinsectswith an immeature stage that developson or inaninsect
host and ultimately killsthehost.
*  Pahogens

Insectsare affected by bacteria, fungi, protozoans and virusesthat causedis-
ease. Thesedisease may reducetherate of feeding, and growth of insect pests,
dow or prevent their reproduction or kill them.

3.3.5.2 Fungal and bacterial pathogens (mycoparasitic and
antagonistic)

Themicro organismsusedinthecontrol of plant pathogensare called asantagonists.
a  Arbuscular Mycorrhizal Fungi (AMF)

Inoculationwith AMF at thetime of plantinginthenursery or mainfiedim-
proves the growth and tolerance of crop against root pathogens and nema-
todes .

b. Trichoderma

Trichoderma spp. isagroup of broad-spectrum biocontrol agents effective
against thequick wilt of pepper, rhizomerot of cardamom and ginger

c. Huorescent Pseudomonads

*  Fluorescent Pseudomonadsareagroup of bacteriavery effectivefor disecase
management and for growth promotion of crop plants.

»  Thisisfound highly effectivefor themanagement of foot rot and fungd pollu of
black pepper, sheath blight and bacterial leaf blight of paddy, bacterial wilt of
solanaceous vegetabl es, bacterial leaf blight of anthurium and rhizomerot of
ginger.

Method of application of Pseudomonas

»  Seadlings/ cuttingsaretreated with Pseudomonas culture by dipping theroot/
tip of cuttingsindurry of Pseudomonas (250gin 750ml for 20 minutes).

»  For seed treatment in paddy use 10g tal c-based Pseudomonas culture for 1
kg of seed. Suspend Pseudomonasinwater used for sprouting. Thishelpsin
thecontrol of fungal and bacterial diseases.

»  Fortransplanted crop, dip therootsat thetime of transplanting, and one spray
may begiven at 30th day after transplanting.

d. PGPRmix Il (Plant growth promoting rhizobacteria)

Itisaconsortium of highly compatiblerhizobacteriahaving broad spectrum of
inhibitory property with different mechanisms. Itiseffectiveagainst al funga
and bacterid plant pathogensof crop plants. Application method and schedule
aresimilar to that of Pseudomonasfluorescens.
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3.3.5.3 Mass production of Trichoderma viride

e Preparation of mother culture
Molassesyeast medium isprepared as detailed bel ow.

Molasses :
Yeast : 5
Didtilledwater : 1000 ml

The medium is prepared and dispensed into conical flasksand sterilized at 151b
pressurefor 15 minutesin an autoclave. After themediumiscooleditisininocul ated
with 10 daysoldfungal disc of T. viride and then incubated for 10 daysfor fungal
growth. Thisservesasmother culture.

e Massmultiplicationinthelaboratory.

Molassesyeast medium isprepared in fermentor and sterilized asdescribed earlier.
Then after themedium iscooled, the mother cultureisadded to thefermentor @ 1.5
lit/501it of the medium and incubated at room temperaturefor 10 days. Thenthe
incubated broth containing thefungal cultureisused for commercia formulation
preparation using talc powder.

*  Preparationof formulation.

Thefungal biomass collected fromfermentor ismixed with talc powder at 1:2 ratio.
Themixtureisair dried in shade and mixed with carboxy methyl cellulose (CMC)
@59/ kgtheproduct. It is packed in polythene bags and should be used within 4
months.Moisture content of thefinal product should not be morethan 20%

3.3.5.4 Mass multiplication of Trichoderma (on farm)

*  Dryneem cakeand cowdung are powdered and mixed to get acoarsetexture
and then moistened by sprinkling water.

*  Addthecommercia preparation of Trichoderma spp. @ 1-2 kg per 100 kg
of neemcake- cow dung mixture.

»  Afterthoroughly mixing, cover it withaperforated polythene sheet or ordinary
newspaper and keep itin shadefor 4-5 daysfor multiplication.

*  Aganmixwel and kegpfor threemoredaysfor further multiplication.
»  Thispreparationisready for incorporation inthesoil.

*  Cow dung aone can also be used as the food base; but, since neem cakeis
found to be abetter substrate, theincorporation of neem caketo cow dung at
theratio of 1:10 (w/w) isbetter than usng cow dung alone. If cow dung alone
Isused, mixing hasto bedoneat 5 daysinterva and it will beready for useonly
on the 15th day. This Trichoderma incorporated neemcake-cow dung mix-
ture can be used in the potting mixture in nursery beds and in thefield; i.e.
wherever cow dung isused asamanure.

3.3.5.5 Entomopathogens

The various micro organisms that cause diseases in insects are called
entomopathogens. Theseincludebacteria, fungus, virus, protozoansand nematodes.
Theuseof microbial pesticides asone of themajor componentsof IPM isgaining
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acceptanceasthey aregeneraly specific, goparently harmlesstothebeneficid insects,
animalsand human beingswith no residue problems and environmental hazards.

1.

N

b.
C.
3.
Th

Entomopathogenicfungi

Entomopathogenic fungi arefungal speciesthat can act asparasitesof insects
andkill or serioudy disablethem.

Lecanicilium lecanii

Itisknown aswhite-halo fungus. It iseffective against suckinginsect complex
and nematodes. Itisapplied @ 5ml/L or 20 g/L.

Beauvaria bassiana

Itisknown aswhite muscardinefungus. Itiseffective against caterpillars, rhi-
zomeweevil, ASLM, diamond back moth of cabbageetc.It isapplied @ 5ml/
Lor20g/L.

Metarrhizium anisopliae

Itisknown asgreen muscardinefungus. It iseffective against rhinocerosbesetle
of coconut, termites, leafeating caterpillars, beetlesetc.

Entomopathogenic bacteria

Bacillus thuringensis (Bt)

Thisisagram positive bacteria. Wheningested by theinsect larvae, theinsect
body becomes softer and darker in colour. Btiswidely used to control lepi-
dopteran, dipteran and some col eopteran insect pests

Bacillus macerance- It isused against rootknot nematode.
Pseudomonas fluorescens-It is used against rootknot nematode
Entomopathogenicvirus

esevirusesare highly specific and hence do not affect beneficial insects, and are

safeto fish and mammals. Nuclear Polyhedrosis Virus (NPV) and Cytoplasmic
PolyhedrossVirus(CPV) areused againg lepidopteranlarvaand Baculovirus (OBV)

isused against rhinocerosbestle.

3.3.5.5.1 Biopesticides available in the market

Generic names and formulations Trade name
Badillusthuringienss Dipd-8L Kurstaki ,Hat,Biobit,Biolep, Ddfin
Trichodermaviride Ecoderma
Trichodermaharzianum Niprot
NPV of Helicoverpaarmigera | Hdicide
NPV of Spodopteralitura Spodocide
Pseudomonasfluorescens BiocureB
Lecanidilium|ecani Biocatch, Biovert
Beauveriabassana Biopower
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3.3.6 Commercially available pheromone traps for insect pest control

Nameof trap Pest managed Quantity required
Sleevetrap Ricestem borer 20 per ha
Rhinolure/SmeRB Rhinoceroshbestle 1 per 2 ha
(Placed in buckets
outsidethe garden)
Ferrolure (Placed Red pamwesvil lper 2 ha
inbucketsoutside
the garden)
Cosmolure Bananarhizomewesvil 4 per ha
Cue-lure Cucurbitfruitflies 10 per ha
3.3.7 Methods of preparation of some traps
S | Name of trap Name of Procedure
No pest managed
1 | Coconutlog Red palm Coconut log traps with pineapple or
trap weevil sugarcane activated with yeast or

molasses attract and trap floating
populations of weevil.

2 | Pseudostem
Banana trap

Rhizomeweevil,
Pseudostem
weevil

Pseudostem,50 cm long, split longitudinally
and inoculated with Beauveria bassiana
placed in the garden @ 100 traps/ha

3 Yelow

Whiteflies

Empty tins painted yellow outsides and
Sticky traps smeared with castor oil are
hoisted on poles upside down in the
garden. Yellow polythene sheets smeared
with castor oil  hoisted as flags can also
be used.

Yellow Sticky traps@one trap per 5 cents

4 Blue sticky
traps

Thrips

Blue sticky traps@one trap per 5 cents.
Method of preparation is same as above
(instead of yellow, blue color is used)

5 | Banana trap

Fruitflies

Banana trap: Take 20 g of ripened banana
fruit pulp in 100 ml of water. 10 g melted
jaggery and two drops of insecticide
Malathion are added. Transfer to a 500 ml
polythene closed bottle provided with four
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holes large enough for the adult flies to
enter. These bottles are suspended in
trellies.

6 | Fish med trap Fruitflies Place 10 g of moistened,

powdered dried fish in a coconut shell.
Add two drops of Malathion and
suspended in trellies.

7. | Ricegruel water trap| Fruit flies Take 20 ml riceg

ruel water in a coconut shell and add 5 g
jaggery, two /three carbosulphan granules
and twolthree capsules of yeast. The
shells containing the preparation are hung
in the garden

8. | Ocimum trap Fruitflies Take extract of a handful of

ocimum leaves. Add some water, 10 g
Jaggery and half a gram of Carbosulphan.
The shells containing the preparation are
hung in the garden.

3.3.8 Low-cost Traps for Fruit fly Management:

*  Takeawater bottle of onelitre capacity and remove thewrapper.

*  Make3windowswithaknifeat 3inchesfrom top. Each window should be of
linchsze (figl)

* Makeasmdl holeinthecapwithneedle. (fig 2)

»  Take¥zinchthick cottonrope& cut theropeinto 2 inchessize, tiethe cut ends
withthinwire. Dip the cut cotton rope piecesin Methyl Eugenol / Cuelurefor
24 hours.(fig.3,4)

*  Coverthelureswithauminiumfoil until use.
*  The120 ml mixture can beused for preparing 30 luresi.e. @ 4ml / lure..

»  Takeathinwireof 10incheslength, makeaknot at the centre, insert thewire
frominsideto outsidethe cap and make aloop for hanging the bottle & other
end makeahook for tying lureinsidethe bottle (fig.5, 6).

*  Hangthebottleinshadeat least 3-4 feet dbovegroundlevd at differentlocations.

e Cost of ME and Cuelureisapproximately Rs.35/- for one bottletrap. 6 -10
traps/acre arerequired to be used for best control.

* Luresareto bereplaced oncein 30-40 days.
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Fig.(1) Fig.(2)

Fig.(5)

Preparation of lures

Methyl Eugenol: Mix Ethyl Alcohol-60 ml + Methyl eugenol-40ml + Malathion/
DDVP (pesticide)- 20ml (i.e. intheratio of 6:4:2). It canbeused for control of fruit
fliesin Mango, Guava, Papaya, Citrusand other fruit crops.

CueLure: Mix Ethyl Alcohol-60 ml + Cuelure (p-Acetoxyphenyl butanone-2)- 40mi
+Malathion/ DDV P (pesticide)- 20ml (i.e. intheratio of 6:4:2). It can beused for
control of fruit fliesin Cucumber, Gherkin, Melon, Pumpkin, Bitter gourd, Snake
gourd, Mango etc.

Time of setting traps:

Methyl eugenol lurecanbeusedindl typesfruit cropsfromfruit set to harvest. Cue
lure can be used in cucurbitaceous and solanaceous vegetable crop fields from
floweringtill harvest. For effective monitoring onetrap/15 cents can be used after
harvest.

Assessment Activity

Prepare aseminar report on the various bio agents used in pest management. Use
thefollowing hints.

e Suitablecaption  Different bio agents, use

*  Applicationmethods » Factorswhichlimittheir use.

TE questions

1. Your neighbourisinneed of 10litresof neem-oil garlicemulsionfor spraying
hiscoconut. Provide him step by step instructionsto preparethe same..

2. Prepareaneat chart presentation of Bordeaux Mixture preparation

3. Usingtherdationship given, find out themissing ones.
Nicotine - Tobacco

............... - Derris
............... - Chrysanthemum
4. Choosethe odd one out

(Dédfin, Dipd, Spikthurin, Neemazal)
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. UNIT - 4

PLANT PROTECTION EQUIPMENTS

The objective of pest management is to keep the pest under check. Pesticide
application playsanimportant rolein pest management. The success of any pest
control operation dependson the proper technique of gpplication and the equipment
usedfor gpplyingit. Thestudentsareto befamiliarized with different plant protection
equipmentslikeHydraulic sprayers, Air compression sprayers, centrifuga sprayers,
other sprayers -Aerosol sprayers, Fogging machine-power operated knapsack
motorized duster, tractor mounted duster-Granule applicators . The components
and working principles of important equipments are to be covered. Field level
application of pesticides using these equipmentsisto be practiced.

Learning outcomes

Thelearner:

* identifiesand explainsthepartsof asprayer

* identifiesand practicesthe handling of different typesof sprayers

» classfiesdusters and mentionsabout other PP equipments.

e identifiesthedifferent typesof rat traps.

»  practicesthe maintenanceof various PP equipments,analysesthe problems
and suggest suitableremedia measures

Concepts in detail

The main purpose of pesticide application isto cover the target with maximum
efficiency and minimum effortsto keep the pest under control. So proper selection
of gpplication equipment, knowledge of pest behaviour and killful digoersonmethods
are needed.

Pesticides may be applied as sprays, mists, aerosols, fogs, smokes, vapour, dust or
granules. Theimportant plant protection equipmentsare sorayers, duders, fumigeators,
rat traps, bird scarer etc.

3.4.1 Sprayers

Sprayersaremechanica appliances which atomisesthespray fluid (whichmay be

asuspension, an emulsion or asolution) intoasmall dropletsand gect it withlittle
forcefor distributing it properly. It al so regul ates the amount of pesticideto avoid
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excessive application that might provewasteful or harmful. Thedroplet sizevaries
from 30 to 400 micron depending upon thetype of sprayer.

3.4.1.1 Parts of a sprayer

Theimportant partsof asprayer aretank, pump, agitator, power source, pressure
gauge, valves, filter, pressure chamber, hose, spray lance, cut-off device, booms
andnozzles.

1.

Tank - itisavesse made of corrosion resistant material like metal, glassor
polythene, to hold thespray fluid. The sprayer may havebuilt-intank asinthe
case of knapsack sprayer or a separate container as in the case of peddle
pump for holding the spray fluid. The capacity of tank variesfromlessthan 1
litre to over 2000 litres.

Pump - A pump isnecessary for the atomization of the spray fluid. It helpsto
develop the pressurerequired for spraying. Pumpisthemost vitd and expensive
component of asprayer.

Agitator - Thepesticideformulationsarerarely solubleinwater. Thewettable
powdersevenif thoroughly mixed with water are susceptibleto separation and
may cause plugging or uneven distribution. Most of the sprayersare provided
with agitatorsfor keeping the pesticide uniformly dispersedinthe spray fluid.

Filter - A strainer made of wire gauze should befitted beneath thetank filler
captofilter thegpray fluid asthetank isbeingfilled. Dirtinthefluid may cause
abradon, interferewith thefunction of vavesand may causeblocking of nozzles.

Power Source - Petrol engines coupled with the equipment or any separate
engine provides power to the power operated sprayers.

Pressuregauge- Itisfixed onthedischargelineto adjust the pressurerequired
for spraying.

Valves- important in asprayer because they maintain the direction of flow of
thespray fluid.

Hose - Hose is used to conduct the spray fluid from the spray tank to the
lance. They aremade of rubber, synthetic rubber, nylon or plastic tubes capable
of withstanding high pressure.

Spray lance or Gun - It is adetachable brass tube made of high corrosion
resistant materia, usually 90cmlong. Thenozzlewill bescrewed ontoitsend.
Itis usedfor directing the spray fluid to the desired target.
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10. Spray cut - off device/Trigger cut off device) - A deviceinthelanceto control
or stop theflow of theliquid.

11. Nozzle- Itisanimportant component of the sprayer asit breaks up the spray
fluid into dropletsand spread them asaspray. Thesize of thedroplet varies
with thedesign of the sprayer and type of thenozzle. Nozzleisattached to the
lance.

12. Booms- Usudly alanceisprovidewith only onenozzle. A number of nozzles
can bearranged inahorizontal tube called theboom or spray bar. Itisnormally
coupled with power sprayers. Boomsare used for treating row crops.

3.4.1.2 Types of sprayers
A.Manually operated hydraulic sprayers
1.Hand Sprayer

Thehandsprayerisaamdl, lightandcompact unit. Thecgpacityofthecontainervariesfrom
500to 1000 ml. Thisi sgenerdlyusedforsprayingsmallareaslikekitchen garden and
experimental laboratoryplots. It isahydraulic energys prayer. It hasahydraulic
pumpinsidethecontainer, with cylinder, plunger and aplunger rod. By operatingthe
plunger up, the spray fluidin the container issucked into the cylinder through aball
valveassembly and then pressurised during the downward stroke. The pressurised
fluidisthen et out through anozzle, and sprayed into finedroplets.

2.HydraulicK napsack sprayer

Any sprayer which is carried on the back of the operator is called a knapsack
sprayer. The commonly used manually operated knapsack sprayer will have one
hydraulic pump working inside the container. The plunger works inside the
replacement well attached at the bottom of the container, for eesier maintenance. The
pump can be operated through the appropriatelinkages by oscillating the handle,
with the sprayer carried on the back. An agitator isalso provided with the pressure
chamber to agitatethefluid so that the particlesin suspensionwill not beallowed to
settledown. A delivery tubeisattached on the other end of the pump which carries
the pressurises fluid to the spray lance. The flow to the nozzle is controlled by a
trigger cut-off valve.

3.Rocker Sprayer

The rocking sprayer has a pump assembly, fixed on awooden platform with an
operating lever, avalve assembly with two ball valves, apressure chamber, suction
hose with strainer and delivery hose with spray lance.When the plunger ispulled
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behind by pulling thelever way from the pump, the spray fluid fromthecontainer is
sucked through the strainer and pushesthe bottom ball valve above and entersthe
pump.Themovement of thelower ball isarrested by the upper vave seat. Whenthe
lever ispushed towardsthe pump, the sucked fluid isforced to enter the pressure
chamber by opening the upper ball valve. The operationiscontinuedtill theentire
suction pipe, ball valve assembly, delivery hoseand aportion of pressurevessel is
fitted with spray fluid and the pump operator findsit difficult to push the piston
forward, dueto the downward pressure devel oped by the entrapped compressed
air inthe pressure vessel. There after, thetrigger cut off valve will be opened to
allow the spray fluid to rush through the nozzle and get atomized. Usually 14to0 18
kg/cm? pressure can bebuilt in the pressure chamber and hence can be conveniently
used for freespraying.

4. Bucket Sprayer

The bucket sprayer is designed to pump the spray fluid directly from, the open
container, usually abucket. The hydraulic pump will be put insde the bucked and
held properly with the help of foot rest. Asthe plunger ispulled up, thefluid enters
through the suction ball valve assembly and when the plunger ispressed down, the
suction valve closes and the fluid entersthe pressure chamber through aball valve
assembly. Asthe plunger iscontinuously worked, pressureisbuiltinthe pressure
chamber and the delivery hose.As soon as the required pressure is built up, the
sprayingwill bedone.A pressureof 4 kg/ cmz2isdevel opedin most of themodels

5. Foot Sprayer

Thefoot sprayer isamodified version of rocker sprayer. The pumpisfixedina
vertical position with necessary braces. The plunger moves up and down when
operated by thepeda. A bl valveisprovided inthe plunger assembly itself toalow
thefluid to crossthe plunger and getting pressurized in the pressurevessal. During
the upward motion of the piston fluidissucked in and pressurized into the pressure
vessel and during downward movement, the sucked fluid crossesthe plungersand
enter the pump. The pressure developed isabout 17-21 kg/cm2

B. Manually operated Compression/Pneumatic Sprayers (Sprayers with
air pump)

These are caled pneumatic sprayers or compression sprayersbecauseair pressure

isemployed for forcing theliquid through nozzlefor atomization. Thetank of these

sprayersshould not befilled completely with the spray fluid. Usually 3/4 th of the

tank isfilled so that adequate air pressure can be devel oped over the spray fluidin
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thetank. They don't have agitators and hence are not used for spraying materials
which settledown quickly.

1.Pneumatic/ Compression Hand sprayer

Thissprayer hasatank having acapacity of 0.5-3.51tr.. Thetank isfilled to about
3/4thof its capacity and the pump is worked to force air into the space to build
sufficient pressure up onthe spray fluid. Theair pressureforcestheliquid up the
outlet and through the nozzleintheform of asprayer

If pressureto be built insidethe container an air pump with cylinder, plunger and
plunger rod isrequired. When the plunger is pulled up, the air is sucked into the
cylinder and when pushed down the air bubbleisrel easesinto the container with
80% of itsvolumefilled withthefluid. Theair reachesthe space abovethefreefluid
surfaceand pressesthefluid. The pressurised fluidisdrawn up through atrigger cut
of valvetothenozzle, whereisatomized and sprayed.

r

Piston Handle
Trigger
Handle

Pump Barrel
Tank

Piston rod
Piston

Air check valve
Delivery tube
Soray lance
Nozze
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Pneumatic K napsack sprayer

It consist of astrongly built brasscylindricd tank, avertica air pump passing through
thetop and tightly fixed toit and addlivery tubewith aspray lance. Weter isfilled to
2/3rd of thetank capacity and air ispumped into the tank moving the plunger rod
up and downinsidethe pump barrel. Compressed air createspressureonthe surface
of theliquid. Theliquid movesup the nozzleand get broken up into fine droplets.

Inthecaseof compression knapsack sprayer, anair pumpisusedtobuildair pressure
abovethefreesurfaceof the spray fluidin the container and normdly the pumping of
theair will bedoneby keeping theunit on ground and then sprayed til theair pressure
comesdown. Theunitisagain brought back totheground for pumpingair any agitation

only can be sprayed by using thistype of sprayers.
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C. Power Sprayers

Suitable for spraying large area of field crops. Consists of a spray tank (10-12 |
capacity), atwo stroke petrol engine, fuel tank, blower assembly, pleated hose,
delivery tubeetc. Thefanintheblower isconnected with thetwo strokeengine. A
liquid delivery pipe from the tank providestheliquid at the end of pleated hose.
Another hose from the blower is connected to the tank in such away that asmall
portion of air entersthe tank on the surface of theliquid. Thisair provides some
agitation and creates constant pressure onthetop of theliquid pushing theliquid to
theend of thehose. Theair blast iscreated by the blower and dividestheliquid as
micronised droplets. Power operated sprayers can be of following types.

*  Motorised Knap sac sprayers

»  Hand/stetcher carried type

»  Tractor mounted types

Battery operated power sprayer

1.Battery or ULV sprayer

ULV sprayerswereinvented to reducethe quantum of chemical carried by theman
for application and to eliminate the water asamedium to carry thechemicals. In
ULV spraying the quantity of spray fluid requiredis< 5L per ha.

3.4.2 Dusters

Themechanical appliancesthat are used for distributing the dust formulations of
pesticidesare called asdusters. Depending on the source of power dusters can be
classified asmanually operated dustersand power operated dusters.

Theimportant partsof aduster are:

* A hopper withan agitator

» Afanthat producesair current for g ection of dust
*  Afedmechanismto control flow of dust

* A rotating mechanismwhich producesair current and feed dust to nozzle
 Anozze

*  Adevicetocontrol quantity of dust feeding
Themanually operated dustersare

() packagedusters

(i) plunger dusters

(iii) bellow dustersand

(iv) rotary dusters.
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3.4.3 Other PP equipments
A.Granular applicator

Itisamachinethat appliesgranular fertiliser and pesticides such asslug pellets.
Granular applicatorsare used for precision application of solidsto improvecrop
yieldsand quality. Application ratesare often controlled electronically toimprove
accuracy.

B.Electro static Sprayers

Theair-ass sted d ectrogtatic sprayersproduce dropl ets 900 times smal ler thanthose
produced by conventional or hydraulic sprayers. Thetiny dropletsare atomized,
electrical charged and carried deep into the plant canopy in aturbulent air-stream.
Thisresultsin twicethe deposition efficiency of traditional hydraulic sprayersand
foggers.

C.Controlled droplet applicators (CDA's)

They aredso cdled rotary spray nozzles, use centrifugal forcerather than hydraulic
pressureto form spray droplets. Centrifugal forceissupplied by aspinning cup or
disc powered by asmall e ectric motor.

D. Fogging Machine

Thefluid containedin thefluid tank of thefogging machine isforced through ahest
exchanger by ahigh pressure pump. The heat exchanger can heat upto ashighas
400 degrees Fahrenheit. This causesthefluid to becomeavapor. Thisvapor then
travel sthrough the nozzl e of the fog machine and isemitted into the atmosphere.
When thevapor comesin contact with therelatively cooler atmosphereit instantly
turnsinto what we see asfog or smoke.

Partsof afogging machine.

Pump- The pump usualy apiston pump deliversthefluid fromthefluid tank tothe
hest exchanger.

Heat Exchanger- The heat exchanger isablock of metal, with a heating element
builtintoit.

Nozzle- Itisusualy madeof brass, and hasasmall opening that emitsthe vapour
under high pressure.

Remote Control- Many fog machinestoday comewith aremote control. Hold down
the button to release fog. Rel ease the button to stop thefog.
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Fog MachineFluid (fogjuice)- Most fluid today iswater based. Usually made up of
amixtureof glycol and water.

3.4.4 Site specific spraying

It isthetechnique of spraying the chemicalsonly ontarget. Two typesof sprayers
areavailable-Vision guided and GPS guided.

Invisonguided soraying system, high quality video cameracollectscropinformation
fromthefield and theseimages or signalswill be analysed by the microprocessor
and activateindividua spray gunsaccordingly. In GPS guided system, the primary
crop data from the field is collected from satellite imagery or remote sensing
techniques, analysed by the microprocessor and activateindividual spray gunshby
combining theGloba Pogtioning Systemand Geographica Informeation Sysem (GIS).
3.4.5 Rat traps

1. Automatictraps- Theseareindented to catch morethan onerat in asetting.
When an animal entersthistype of trapsitsweight makesit fall into acage
bel ow. Eg: wonder trap.

2.  Remotetriggeredtrap - Thesework by upsetting adelicate balance when the
bait stick isdisturbed or whenthebait isput on at treadle. eg: Box trap or Cage
trap.

3. Pottraps- Thesetrapsare extensively used for catching ricefield rats. This
trap consists of awooden plank, amud pot of 10 inch diameter, ameta strip
which carry bait and a'Y shaped wooden peg to which needleistied. eg:
Moncompu trap.

4. Snaptrap- Thesekill theratsinstantly by snapping when therat nibblesthe
bait placed inthemiddle of theopentrap. Thesearevarioudy called as"break
back traps, 'spring traps Saw toothed traps’ and 'bamboo traps depending
up onthematerial used in making them.

5. Glues-Aform of trapping in which asticky substance entanglestheanimal.

6. Kerosenetintrap - Itismade by cutting thetop of thetin and filling it with
water up to 15 cm from the top. Chaff isfloated on the water surface so that
therat cannot seewater. Attractive and strong smelling bait likedry fish, fried
coconut etc is pinned on to a piece of cork or lightwood and floated on the
chaff. A plank isleaned against the side to enabletherat to climb to the top.
Seeing no water and eager to get the bait therat jumps onto the chaff and gets
drowned.
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3.4.5 Maintenance of plant protection equipments
Pointsto betaken carewhilehandling plant protection equipments.
1. Follow theingtructionsof manufacturersfor maintenance of equipment.

Clean the equipments properly and storein adry place.

3. Drainthetank of agprayer and flushit with cleanwater, wash the pump, nozzles,
strainers, lances, hoses, etc, with clean water.

6. Empty thehopper and cleanwith acloth in case of dusters.

7. Replacethewornout parts, greaseand oil themoving parts, eg. Cylinder,piston,
plungers, washers, valves, etc. when not in use.

8. Do not bend rubber hosesat angles

9. Atendof season clean sprayer thoroughly, drain all water from engine, pump
and tank, disconnect hoseand run lubricating oil through pump. Drainoil from
engineand pump and replace with new ail.

10. Do not through the nozzlesand delivery tubes of dusterson bareground

11. Alwayskeep sufficient stocksof spare partsand tool kits

12. Drainthespray solutiontoavoid clogging of nozzle.

3.4.6 Field problems and remedies for plant protection

equipments
1. Knapsack sprayer
Sl. No Problem Rectification
1 Nozzleblock If a nozzle blockage occurs while spraying,

the nozzle tip and filter should be replaced
with clean points. The blocked nozzle should
be cleaned and spares should be taken to the
field. When spares are not available, water or
a solvent should be taken to the site of
operation to clean the blockage. The
occurrence of blockages can be reduced by
filtering the spray liquid whilefilling the
chamber.

2 Pressure drops quickly | Check that thefiller cap or lid gasket isin good
condition and the cap is properly secured.
Ensure that all connections and washes are
proper.

3 Trigger cut- off valve Dismantle the trigger cut off valve and check

isleaking the ring washer. If damaged replace.
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2. Rocker Sprayer

Sl. No Problem Rectification
1 No spray Nozzle block, follow procedure for cleaning
blocked nozzles
2 Suction do not result If suction valve stuck, clear it
3 L eakage through Either piston worn out or it is loose. Check the
plunger rod piston if it isloose lighten the screw

4 Liquidnot enteringinto | Delivery valve gets stuck clear it.
the delivery tube

3. Dusters
Sl. No Problem Rectification
1 Dust not coming out Check whether the hopper is empty?

Check whether the valve is open?

Practical activity

Familiarisation with different plant protection equipments, itsworking principles,
field useand maintenance.

Materiasrequired: Sprayers, Photographs, CDs.

Procedure- identify different typesof sprayersand dusters, itsworking principles,
prepare sketchesand record rel evant information.

Assessment Activity

Vidt anearby agro service centre and prepare an assignment on the different plant
protection equipmentsyou have seen there.

Hints:(Name of equipment, Group to which it belongs, Working principle, Use,
Picturesand Maintenance)

TE questions
1. Identify thesprayer andlabd itsparts

2.  Namethesprayer most suitablefor tall cropslike coconut
3. Thespray solutionrequired for ULV sprayingisabout 1-5 litres’ha. ULV is
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List of extented activities - Module 3

Unit 1- Pest and disease diagnosis

Cresting awarenessamong people/ farmersinthelocdity onvariouspestsand disease
diagnosissoftwares.

Unit Il- Integrated pest and disease management of major
crops of kerala

Creating awareness among people/ farmersin the locality on the diagnosis and
management of pestsand diseases of the most commonly cultivated cropsin the
locdlity (distribution of leeflets, organizing seminars).

Running of weekly Crop hedlth clinicsinschool.

Unit Il1- Agro- biopharmacy

Organizing classeson therelevance of theuse of environmentally safe, botanicals,
bio-pesticidesin crop production.

Organizing classes and method demonstration of the preparation of effective
botanicas.

Preparation and sales of botanicalsto thelocal people.
Unit IV- Plant protection equipments
Expo.
List of practical activitites - module 3
Unit 1- Pest and disease diagnosis
1. Collect and observevariouspestsaffecting agricultura cropsand classify them
into different groups
2. ldentificationof different groupsof insects
3. Identification of typesof mouthpartsof insectsand their feeding habits

4. Familiarization with themethodsof collection of insects, equipmentsused for
collection and methods of preservation

5. Familiarizationwithimportant disease causing organismsand symptomsof dis-
€ases seen in major crops

6. Preparation of herbarium showing different disease symptomsin plants.
7. Familiarizationwith oozetest.
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8.
0.

10.

Familiarizationwith diseaseforecasting model sand interctive softwares.
Familiarization with pest and disease diagnosissoftwares.
Familiarization with mechanical weed management - brush cuitter.

Unit 2 - Integrated pest and disease management of major
crops of kerala

1.

2.

Familiarization with mgor pestsand diseasesof cropsof Kerda, their symptoms
and management- Rice, Coconut, Banana, Pepper, Vegetables, cardamom,
ginger, mango, rubber, cashew, cassava, sweetpotato, tea, coffee and
ornamentals.

Familiarization with important pestsof stored products.

Unit 3- Agro- biopharmacy

1.

© © N N

10.

Preparation and field gpplication of Neem based botanica's- Neemoil emulsion,
Neem ail -Garlic emulsion -2%, neem seed kerndl extract.

Preparation and field application of extractsof plantslikeAndrographis, Hyptis,
Chlerodendron.

Preparation and fiel d application of papayaleaf extract, bird chilli-cow'surine
extract.

Preparation and fiel d application of fishamino acid and egg aminoacid.

Preparation and fiel d application of permitted fungicidesfor organic farming-
Bordeaux mixture and Bordeaux paste.

Familiarizationwith formulationsof bio-fertilizers, practicing seed trestment of
rhizobiumanditsfield application.\

Preparation of organic nutrient solutions- Panchagavyaand Dasagavya.
Onfarmmassmulltiplication of Trichodermaand itsfield application.
Field application of Pseudomonas.

Preparation of Yellow or Bluesticky trap anditsfieldinstal lation.
Method of production of low cost pheromonetrap against fruit fly.

Unit 4- Plant protection equipments

1.
2.

3.

Familiarization with different typesof sprayers
Operation and maintenance of hand sprayer and pneumatic knapsack sprayer

Familiarization with different typesof rodent traps.
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MODULE - 4
HITECH FARMING

Specidity agricultureisgaining popularity toyield desired high productivity of crops
and economic return. Protected cultivation isoneof the specidity agriculturewhere
high input (land, water, seeds and chemicals) use efficiency on account of better
protection agai nst abiotic and biotic stressisobtained besi des of f season production
of crops. Recent trendsin soil less cultivation (aguaponicsand hydroponics) isalso
covered. Nonjudicioususeof pesticideshaveanilleffect onthehealth of nontargeted
organismsand on environmental health. Inthiscontext itisinevitableto understand
theilleffects caused and methodsto overcomethem. Thismodulethrowslight into
one of theimportant ways of getting healthy, safe and pesticide free agricultural
products and ensuring sustai nability in production through organic certification. In
thiseraof technological boom many agricultural rel ated extension softwares are
availablewhich can hdp thefarmersto make speedy and timely decisonsinfarming.
Thismodulewill give the sudentsknowledge on various| CT enabled services.

Unit-1
PROTECTED CULTIVATION

After the advent of green revolution, more emphasisislaid on the quality of the
agricultura productsaongwiththe quantity of productionto meet theever-growing
food and nutritional requirements. Both these demands can be met when the
environment for the plant growth is suitably controlled. The need to protect the
crops against unfavourable environmental conditions led to the devel opment of
protected agriculture.

Protected cultivationismainly being considered for the production of horticultural
crops like vegetables and ornamental foliage and flowers. With advancement of
technology it hasbeen possibleto grow plantswithout soil with dternate substrates
like sphagnum moss, cocopet, coir dugt, perlite, vermiculite,etc. not only horizontally
but vertically dsowhichisreferred to ashydroponics. The additiona advantage of
suchfarmingisthat it can bedoneat any spaceavailableeveninflats. Varioustypes
of polyhousestructures, list of cropscommonly cultivated, their agronomic practices
and plant protection methods are discussed. Precision agriculture is afarming
management concept based on observing, measuring and responding to inter and
intrafield variability in crops. Theholy grail of precisonagricultureisan ability to
define a decision support system for whole farm management with the goal of

optimizing returnson inputswhile preserving resources.
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Learning outcomes

Thelearner :

defines protected cultivation and explai nsthe scopes and benefits of protected
cultivation.

anaysesthefactorsemphasizing the need of Hitech horticulturein Kerala.

comparesand classifiesthedifferent typesof protected cultivation structures
based onshape of structure, use of structure, covering material, type of
ventillation, environmental control and cost.

identifiesthedifferent partsof agreenhouse.
enliststhe commonly cultivated cropsin protected cultivation structures.
explains the principleand practices to befollowed in protected cultivation.

explainsthe climate control ingdegreen housesind uding automation and enlists
the equipmentsfor measuring climatic parameters.

explansthemicroirrigation system and itscomponents in protected cultivation.

explansfertigation, enliststhe characteristicsof fertilizersused and advantages
and disadvantages of fertigation.

analysesand interprets maor pests, diseasesand nutritional disordersseenin
cropsunder protected cultivationand their management.

explains preventive approaches adopted in general integrated management
for green house crops.

explainscurative approachesadopted in general integrated management for
green house crops.

explainsthe crop protection equipments in protected cultivation.

defines and explains soil less cultivation practices like hydroponics and
aquaponicsand enlistsits advantage and disadvantages.

4.1.1 Definition

Protected cultivation can be defined as a cropping technique wherein the micro
climatesurrounding the plant body iscontrolled partialy or fully asper therequirement
of the crop species. Thecultivation of cropsisdone inaclimatologicaly isolated
structure. Here, climatic factors such as solar radiation, temperature,CO2
concentration, humidity and air movementsare controlled.
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Benefitsof protected cultivation

*  Better quality of produce.

e Highproductivity.

*  Nursary raising and hardening of plants.

»  Betterinsect and disease control and reduced use of pesticides.
»  Off seasoncultivation.

»  Efficientuseof resources.

Scope of protected cultivation

*  Anycropcanbegrown at any timeand at any place.

»  Protection of plantsfromwind, rainfall, excess solar radiation, temperature
etc.

e Yidd10-12timeshigher than that of openfield.

*  Maoderntechniquesof hydroponics, aeroponicsetc are possible.
*  Reducepesticideuse.

o Water andfertilizer requirementsarelimited and easy to control.

4.1.2 Factors emphasizing the need of hitech horticulture in
Kerala

»  Asprotected cultivationismoreremunerative, not muchlaborious andfollowing
advanced technology , it attracts educated unemployed youth of Kerala.

*  Labour wagesin Keralais 3-4 timeshigher than neighbouring states. L abour
saving dueto adoption of microirrigation and fertigation (66-77%).

*  Openwel based homestead farmsin Keradla. Hencequality of water isexcel lent.

* Averageland holding sizevariesfrom 0.01t0 0.025 ha. Most of thefarmers
arewage seekers. Hitech horticulturewith lesslabour involvementiseasily
adaptableto literatefarmersin the State.

*  Adoption of microirrigationin coastal areas facilitates the chance of using
salinewater for irrigation without muchlossin production.

*  Fatigaionand microirrigationfacilitateseffective utilization of water and nutrients
and avoid contamination of ground water.

&
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Assessment activity

1. Make a group discussion on scope and benefits of protected cultivation
cons deringpresent scenario of KeralaAgriculture.

2. Prepareachart onthefactorsemphasising the need of Hitech horticulturein
Kerala

4.1.3 Different types of protected structures

Traditionally the green houseswere constructed using wooden frameswhere glass
wasused asthecladding materia. Later glasswasreplaced by polythene. Being the
most popular green house materia, the green houseswere renamed as pol yhouses.
The modern green houses are built on a steel frame and covered with plastic. In
general, flowers, vegetablesand fruitsare produced in agreen house. Itisaframe
work structure covered by transparent material inorder to protect the cropsfrom
adverse climate conditionssuch aswind, rain, radiation, rainfall etc. It providesa
microclimate surrounding the crops that helps for maximum production. It also
provides higher CO2 concentration to increase the production.

Classification of protected structures

Based on the structural material
1. Wooden Structure

*  Wood (Casuarina polescommonly used)or bamboo isused for making frames
over which poly ethylene sheet isfixed.

2. Mild Sed Sructure (MSstructure)
*  Structuresmadeusing mild stedl.

»  Comparitively chegp but liableto corrosion, hence should be painted withwhite
or duminiumpaint.

3. Galvanised Iron Srtucture(GI structure)
e Structuremadeof GI. This will last for 15-20 years.

Green house structuremade of Gl pipecovered with UV stabilized poly ethyl-
enesheet ismost economical.

Based on shape of the structure

1. Gable shape

* Mot basicstructuresimilar toahut.

*  Hereglassisused asthe covering material .

*  Thedructurewith straight sdewall and agable(triangular end) roof isthemost

common shape.
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»  SuitedtoKeralacondition sinceit assureslesser air temperature compared to
other shapes.

2. Quonset shape

o  Straight sdewall and arch shaped roof.

e Economic utilization of materia possiblethan gable shape.
»  Temperatureinsdewill bemorethan gable shape.

3. Gothicshape

e Condensed water can flow off better than other arch shaped structures. So
only asmall amount of water fallson crops.

4. Arcshaped

*  Maximumlighttransmisson

e Temperatureinsdewill be morethan the gable shape

5. Ridgeand furrowtype

e Multispan green houses and gutter connected green houses are synonymous
*  Commercidly used asconstructed with minimum expenses

6. Sawtoothtype

e  Suitedtowarmclimate

*  Roof consistsof aseriesof vertical surfaces separated by aseriesof dopping
surfaces

*  Provisonfor natural ventilation at theridge, hencelesser temperatureinside
thegreen hose

7. Lean-totype

*  Whengreen houseisplaced against the side of an existing building
»  Erected mostly onsouthfacing side.

Based on the use of structure

1. Polytunnelsor mist chamber

*  Poly ethylenefilmisused asthe covering materia

*  Mostsmpleand easy to construct

e Highgrengthwithlightframe

e Temperatureand RH (>80%) insidewill bemore

*  Commonly usedfor hardening nursery plants, grafting or budding and to grow
|eafy vegetablescommercidly

2. Plasticlow tunnelssRow covers
e Structureslaid in open fields to cover rows of plantswith transparent poly

ethylene (30-40 micron) filmwithout UV stabilisation
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Used in cooler regionsfor vegetable production especially cucurbitaceous
crops

Floating Covers
Structureslaidin openfieldsto cover rowsof plantsin hot season

Covering materid sused arewoven polyester wind-break netsand insect proof
screens

Rain Shelters

L ow cost structures made of bamboo /arecanut /casuarina/concrete post/M S
pipes/Gl pipes

Roof covered with UV stabilized poly ethylene sheets and the sideswill be
open

Protect the plantsthat could not be cultivated during rainy season

Protect the plantsfrom high temperature,cold,wind,frost,uv rays,pests,birds
Shade Net houses

Covered with shade netsof (different coloursand grades).

Theseare perforated plastic material sused to cut down solar radiationsand to
prevent scorching or wilting of leaves.

Roofsare usualy horizontal or arch shaped.

Used for raising nurseries.

L eafy vegetablesand ornamental plantsaregrown.

Protect the plantsfrom high temperature, cold, wind, frost, pests, birds.

Based on the type of covering material

Glass house

Cleantransparent glassisused for maximum light transmittance.
Brittleand can break with minimum shock.

High maintenance cog.

Acrylichouse

Longsarvicelife.

Good light transmittance.

Moderate impact resistance, but proneto scratches.

Not preferred being inflammableand costly.
Corrugated/multi wall poly carbonate sheet house
Availablein singleor doublewalled sheetsof different thickness.
Good light transmittancewhich reduceswith age.
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*  Excdlentimpact resstance.

e Lowinflammatility.

* Highcost.

4. Fibreglassreinforced plastic (FRP) house

»  Polyedter resins, glassfiber stabilisersused.

*  Highlight transmittance.

*  Highimpact resstance.

5. Poly house

»  Clear new poly ethylenesheet having high light transmittance used (88%).

*  Higher strength and low cost madeit most popul ar replacement for glass.

4.3.5 Based on the type of ventillation

1. Naturally ventillated

*  Low costwithsideand roof ventilators.

*  Mostof thecommercia green housesin Indiacomeunder this.

2. Mechanically ventillated

*  Cooling madeby using exhaust fansand pads

»  Usadfor cultivation of exotic ornamentd plantsand for propagation units.

*  NotpopularinIindiadueto highinitia investment and |l ack of continuous power
upply.

4.3.6 Based on environmental control

1. Fully controlled

e Sophisticated structures with provision to control the level of CO2, light,
temperature, RH.

*  Commonly used intemperate countries having extreme climate.

2. Partially controlled

*  Temperatureandrelative humidity iscontrolled withfanand pad system.
3.Naturally ventillated

»  Temperatureandrelative humidity is partially controlled with roof and side
ventillators.

*  Mogt of thecommercial green housesin Indiacomeunder this.

&
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Practical Activity

Familiarizationwith different typesof protected cultivation structures based on shape,
construction and covering materid.

4.1.4 Important parts of Green House

1.
2.

13.

Roof: transparent cover of agreen house.

Gable: transparent wall of agreen house.

Cladding material: transparent material mounted on the walls and roof of a
green house.

Gutter: collectsand drainsrain water and snow whichisplaced at an elevated
level between two spans.

Column: vertical structure carrying the green house structure.

Purlin: amember who connects cladding supporting barsto the columns.
Ridge: highest horizontal sectionintop of theroof.

Girder: horizonta structure connecting columnson gutter height.
Bracings: To support the structure against wind.

Arches: Member supporting covering materials.

Foundation pipe: Connection between the structure and ground.
Autometic climate control systems.

Fertigation unit.

Assessment Activity
Makeaneat |abelled sketch of agreen house.
4.1.5 Crops recommended for cultivation in protected cultivation

Vegetables Tomato, cherry tomato, salad cucumber,onion,cabbage,

cauliflower, yard longbean, bellpepper, chilli, okra, radish,
broccoli, melons, frenchbean, amaranthus, paak, lettuce, egg
plant.

Fruits Strawberry, grapes,citrus,banana, watermel on.

Ornamenta plants| Rose,Gerbera,Carnation,Orchids, Anthurium,

Chrysanthemum, Potted plants, Lilly.

Others Tobacco, nurseries, fresh herbs
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4.1.6 Principles and practices to be followed in greenhouse
vegetable cultivation

Orientation

Thelocation and orientation of the greenhouse should avoid falling of shadow onthe
adjacent greenhouses. To avoid the shading effect from one green houseto another
greenhouse these should be oriented East to West. However, thewind direction and
latitude are also to be considered.

Size of the greenhouse

Thedimension of naturally ventill atedgreen house should not be morethan 50 mx
50 m. Bigger the greenhouse more will be the temperature build up due to poor
ventillation. Thelength of evaporative cooled greenhouse should not bemorethan
60 m.

Spacing between greenhouses The spacing between naturaly ventilated green houses
should be 10to 15 m so that the exhaust from one greenhouse should not enter the
adjacent greenhouse.

Height of greenhouse

The maximum height can be up to 5m for 50m x 50m green house and thiscan be

reduced as per thereduced size of the green house. Higher isthe greenhouse more

isthewind load for structureand glazing. The side ventilation can be of 2 mwidth

androof ventilationisIminwidth.

Land preparation

* Inprotected cultivation, cropscan be planted in soil or soillessmediasuch as
cocopest, vermiculite, perliteetc.

*  Thedterilization of soil should bedone using physical or chemica methods.

o After soil Serilization, bedsareto be prepared properly according tothecrop
to be planted and greenhouse structure.

»  Leavesufficient spacefor main pathway.

Planting

»  Sdecthighyiddinghybrid seeds.

»  Cropssdected should besuitablefor protected cultivation.

»  Vertical growing cropsare most suitablefor protected cultivation. e.g. salad

cucumber, tomato, cowpea, capsicum.
»  Grafted vegetable seedlings can also be used.

&
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Fertigation

Applicationof fertilizersaongwithirrigation water iscaled fertigation. Thefertilizer
should behighly solubleinwater.

Intercultivation

*  Properirrigation should bedone.

*  Weed growth should be controlled by plastic mulching.
Plant protection

Plant protection isavery important aspect with respect to protected cultivation.
Pest or disease incidence in one crop may severely affect the entire crops. The
variousdrategiesare -

¢ Cultura methods
1. Follow dtrict quarantine measures.
2. Practice|PDM.
3. Useinsect proof nets.
Each polyhouse should have adouble door to prevent entry of insectsand
diseases.
4. Usepest and diseasefree planting materials.
5. Useresstant varieties.
6. Croprotation.
7. Maintain proper spacing.
» Mechanica and physica methods
i.  Scouting-to detect the presence of any pest

ii. Pheromonetrap
jii.  Soil solarisation
iv. Sticky traps
v. Handpicking

* Biologica control
a. Useof natural enemies.
b. Use of botanicals.

. Chemicd control




I AGRICULTURE CROP HEALTH MANAGEMENT

Media preparation

For cultivating cropsin green house proper medianeed to be prepared. Mix red soil
(70%), FYM (20%), Rice husk / sand(10%) and irrigate for 3 days. Also other
organic manuressuch asneemcake, bonemesl, basal dose of fertilizersaccording to
cropsisto be added before bed preparation.

Soil sterilization
e Itisaprocessof destroying pests, diseases and weeds.

*  Microorganismscan bekilled, inhibited or removed by physical (steam steril-
ization/sun radiation) or chemical methods (Formaldehyde@ 8L/100m2 /
methylbromide @ 20g/m2).

Requirement for 1008m2 green house

*  Formdin-80L

*  Water- 800 L

» Plagticbarrd - 200L capacity

e 100 micronblack plastic sheet

Procedure

* Loosenthesoil.

*  Wetthesoil insgdethegreen house uptothefield capacity.
»  Closethegreen housecompletely.

e Cuttheplasticinto4msize.

»  Drenchthesoil mediawithformainand cover itimmediatey with black polythene
sheet and leaveit for 5 days.

*  Onthe6th day openthesideventilation and removetheplastic.
* Irrigatethesoil withwater 100 L/m2 and leaveit for 3days.

*  Plantingisdone 2 weeksafter drenching.

Note: Not used inastanding crop.

Practical Activity

1. Preparation of growth mediausedin protected cultivation.

2.  Demongratesoil solarization and physica methods of soil sterilization. Show
thematerial sused in sterilization of media

3. Preparation of beds.
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Bed preparation

28m

> | 50cm path

36m

» | 2.2m path

Practical Activity
Demonstrate bed preparation in hitech farming.

4.1.7 Climate Control inside the green house

Equipmentsfor measuring climatic parameters.

Sl No Parameter M easuring equipments

1 Light/Rediation Radiation meter, Lux meter

2 Temperature Glassthermometer, InfraRed thermometer
Bimeta thermometer.

3 ReativeHumidity Psychrometer, Hygrometer, Electric
moisture meter.

4 CO2 concentration CO, meter,CO, analyser.

5 Wind speed Anemometer

6 WindDirection Windvane

7 Rain/Precipitation Rain gauge, Rainindicator
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Automation in climate control

All theclimatic parametersing dethe greenhouse can be controlled automatical ly by
using suitable control systems.
We can coordinate all the
sensorsused in the equipments
installed insdeand outsidethe
greenhouse by a proper
software program. The software usesall the environmental parametersasinputs
fromthese sensors.

A green house monitor provideintegrated control of temperature, humidity, CO,,
light, shade, irrigation, fertigation. It also controlsdevicesinsde hegreen houselike
vents, fans, vaves,curtainsand lights.

Assessment Activity

1. Prepareapicturealbum showing different protected cultivation structures
based on type of cladding materia used, structural material used, shape of
structure, ventilation and environmental control.

2. Familiarizationwith variousequipmentsused for measuring climatic parameters
insdegreenhouse.

4.1.8 Irrigation

Microirrigation can be considered as an efficient irrigation method which is
economically usable, technically feasibleand socialy acceptable. Drip Irrigation is
the common method of irrigation used in protected cultivation.

Themain componentsof amicroirrigation systemare:

1.Water Source

The source of water should be open wells, borewells, cands, rivers, reservoirsetc.
2.Pumpset

The water from the source has to be supplied under appropriate pressure and
dischargeusing pumps.

3.Main and submain pipes
1.MainLine

Mainlineindrip systemismadeup of either PV C (Poly Vinyl Chloride) or HDPE
(High Dengty Poly Ethylene). The s ze of the pipe depends on thewater reqgired for

the crop and the distance between the plot and the water source.
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2.Submainline

Sub main linein drip system is made up of either PV C (Poly Vinyl Chloride) or
HDPE (High Dengty Poly Ethylene). Thesize of the pipedependson thethenumber
of drippersonthelaterals

4. Lateral pipes

Thelateralsare made up of LDPE(Linear Density Polyethylene). Thelateralsare
availablein 12mm,16mmand 20mm sizeIngreen houses 16 mmsizeisided.

5. Filters

Thefiltersareheart of thedripirrigation system. Thefiltersremove sand, soilparticles,

algae, fertilizers, chemical resduesetcin order to avoid clogging of thedrippers.
Filtersaremainly of two types.

e Primary Filters- Sandfiltersand Hydrocyclonfilters
»  Secondary filters- Screenfiltersand Discfilters
6.Drippers

Dripper or emitter isacomponent fromwherethewater comesout of thesystem.The
drippersare of two types.

a. Onlinedripper —Onlinedrippersareatached to thelaterd sfrom outside. These
drippersarecommonly used for long spaced crops,seasonal cropsand for unevenly
Spaced crops.

b. Inlinedripper - Inthismethod,the drippers are attached to the lateral sfrom
insideat fixed distance at the time of manufacturing of laterals.For each dripper, a
separaefilter isattached to avoid clogging.For green house cultivationit issuggested
touseinlinedrippers.

7. Pressure Guage

Pressure hasan important rolein operating thedrip irrigation system. Pressureis
measured by using Pressure guage.Itisfixed at theinlet and outlet of filter and also
at thestarting point of themainline.

Maintenance of Drip Irrigation System

*  Hushthelateraseveryday.

e  Flushthemains& submainsonceinaweek.

e Cleanthescreen/ discfilter everyday after irrigationisover.
»  Backwash of sandfilter oncein aweek.

»  Cleaning of water tank oncein 6 months.
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8. Misters/Foggers

Migting/foggingingreen houseshe psto reducetemperatureand increasethe humidity.
Misters/foggersproducevery small dropletsof water intheair and get evaporated
beforefallinginto the crop canopy.The operating pressure of mister/fogger varies
between 2.5 to 5.5 kg/cm?2. The pressure operated for fogger is more than that of
mister. Thefoggers/misters can be operated between 10.30am and 3.30 pm. It can
be operated upto 3 to 4 timesin an hour. Operating foggers after 4 pmis strictly
avoided. If thefogger isoperated moretimeafter 4 pm, plants may be affected by
fungd attack. Thefoggersare placed over the head or inthe pathswhilethe misters
areplacedinthepathsonly.

4.1.9 Fertigation
Itisthemethod of applying fertilizers, soil anendmentsand other water soluble

productsrequired by the plant along with water during its growth stagesthrough
drip system.

Characteristics of fertilizers used for fertigation

*  They must avoid corrosion of Gl pipes, softening of plastic pipesand clogging.
*  They must besafefor field use.

*  Theyshouldincreasecropyield.

*  Thechemicasshould becompletely solubleunder field temperature.

*  They should have high nutrient content readly availableto plants.

*  They should not causeclogging of filtersand emitters.

*  they should becompatiblewith other fertilizers.

Commonly used fertilizers in greenhouse

19:19:19, 12:6:18, Urea, Magnesium nitrate, Ferrous sulphate, Zinc sulphate, Borax.
Advantages of fertigation

*  Ensuresaregular flow of water and nutrientsresulting in higher yields.

*  Improvesnutrient availability and uptake by theroots.

»  Safer gpplication method.

*  Simpler and more convenient saving time, labour, equipment and energy.

*  Improvefertilizer useefficiency.

*  Major and micro nutrient can be appliedin one solution.

&
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Disadvantages

*  Overorunder fertilization.
*  Corrosion or softening of pipe system dueto wrong selection of chemical.

Practical Activity

Familarization with irrigation system and fertigation requirements in protected

cultivation.
Assessment

Activity

Prepareamodd of aprotected cultivation structurewith dripirrigation system.
4.1.10 Nutritional disorders of crops

Nutrient Deficiency symptoms Management measures
UseN fertilizersinsoil Foliar spray of
Urea
Nitrogen (N) Leaveshbecomepaeydlow andnarrow | Application of P fertilizers like
withirregular margins superphosphate.
Phosphorus(P) Reddening or purpling of leaves, reduced | Useof K fertilizerslikeMOPin ail.
growth of plant, delayed maturity
Potassum(K) | Yellowish/ brownish /whitish spots| Foliar application of magnesium
darting fromleaf margin may beseen. | sulphate (Epsum)
In severe cases death of foliage may
occur.
Magnesium(Mg)| Vein of leaves remain green and| Spraying 0.5% Ferrous sulphate on
interveina chlorosis. Symptomsappear | foliage
onolder |leaves.
Iron(Fe) Yellowing of new leaves. Foliar or soil application of copper
Generd chloross Sulphate.
Copper(Cu) Tipof leavesmay turnwhite Sail gpplication of zinc sulphate @ 20
- 25kg/ha
Zinc(zn) White leaf becomes rusty brown in| Use Calcium carbonate or calcium
colour, stunted growth hydroxideinoil.
Cdcium(Ca) | Terminal bud dies. Leaves wrinkled. | Usegypsum.
New |eavesshow pigmentation.
Sulphur(S) Thewholeleaf inplantshaslight green | Foliar application of Sulphur or
color. sulphates. Application of Scontaining
fertilizers.
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Plant protection in polyhouses

Common pests in polyhouse crops

Pest

Damage

M anagement

Whitefly

* Present in lower leaf
surface.

* They feedand causeyelow
spotson leaves.

Removal of old and heavily infested |eaves.
Useof yellow sticky traps.

Using predator Chrysoperlacarnea
Useentomopathogenic fungi Lecaniciliumlecanii,
Beauvariabassana

Use botanical pesticides like neem oil garlic
emulsion.

Useof fish oil rosin soap

Thrips

* Foundinbuds, flower petds,
axilsof leavesetc.

* Boththenymphsandadults

suck thesapfrom|leavesand
flowers.

* Commonly seenin cowpea.

Useof yellow/bluesticky trap.

Apply entomopathogenic fungi Lecaniciliumand
Metarrhizium

Use Botanicalslike 2% neem oil emulsion.

Aphids

* Feeding on young leaves
resultsin chlorotic spots.

e Commonly seen in
cucumber.

Useyellow/ bluesticky traps.
Spray Dimethoate 2ml/|

Spider mite

* Mitessuck sap from|eaves
andresultin speckles.

* Under severe infestation,
leavesdry and fall off.

* Commonly seenin chillies
and capsicum.

50% humidity control will reducethe miteattack.

Frequent watering / misting to bring down
greenhousetemperature should be done.

Removeheavily infested plants.
Use Predatory mite Phytoseiuluspersimilis.
In case of heavy infestation use safe acaricides.

Leaf miners

* Maggot feed on lesf tissues

makingirregular tunnelsand
disfigurestheplant.

Useayelow sticky card

Usehedthy planting materidl.
Disposal of crop residues.
Usebotanicaslike neem oil emulsion.

Nematodes

* Infested plant appears
stunted and tend to wilt on
warmer days. Root galsare
seen.

Drenching the soil with 0.5 per cent formalin at
100 ml/Kg soil followed by covering with
polythene tarps for two weeks before sowing/
planting

Growing cowpea (trap crop for root-knot
nematode) closaly tothemain crop and removing
theplantsout of polyhouseat 45 daysafter sowing.

&
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Raising marigold (antagonisticto nematodes) and
incorporatinginsitu after plucking flowers.
Adding well decomposed farm yard manure @
20tonnesper hectareto enrich soil.
Incorporating neemcake@ 250 Kg/ha soil twa
weeks before sowing/planting.
Filteringirrigationwater using mesh Sevesbefore
usage.

Applying Pseudomonas fluorescens/

Trichodermaviride @ 2.5 Kg/hamixed with 50
kg farmyard manure ten days before sowing/
planting and use chemical pesticides like
carbosulfan 6G.

Grow resistant varieties,

Insect and mite pest management in crops under protected environment

Pess Host plants Degreeof infestationin Kerala
Aphids * Capsicum * Moderate
Caterpillars | * Capsicum, tomato, * Mildtomoderate
cucumber
Leaf miner |« Tomato, cucumber * Very svere
Mites * Capsicum, cucumbey, * Moderateto heavy
tomato
Whiteflies | * Capsicum, tométo, * Moderateto heavy
cucumber, beans

Diseases in polyhouse crops

Dissase

Pathogen Symptom

Management

D
micei

Fungus

* Angular chloraticlesions
onleaves.

* Downy growth on under
surface of |eaves.

® |eaves turn brown and
drop.

* Spray Mancozeb 3g/l

Pow
mildg/very

Fungus

* White powdery growth

seen on top leaves. All
partsareinfected.

* Wettable Sulphur spray (29/1).
* Not usedin Cucumber.
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Disae | Pathogen Symptom Management

Footrot FUNQUS | « \withering and yellowing| * Basal application of FYM enriched
of foliage. Plantswilt. with Trichoderme.

* Rootsturnyelowtobrown| ® Periodic ~ drenching  with
andbaseof semmayrot.|  Pseudomonas20g/!.

® Croprotation.
* Drenchingwith Mancozeb (2g/1).

Fusarium Fungus
wilt o ‘ Lgl\g\sr leaves becomef , gy application of FYM enriched
i N with Trichoderma.
it eeses ® Periodic  drenching  with
* Finaly thebrancheswilt. Pseudomonas 20g/1.
* Croprotation.
® Drenchingwith Mancozeb 2g/1.
Fruitrot Fungus | e Soft, wet rotof flowersand| Apply Mancozeb 2g1.
theblossom end of fruits.
® |nfected fruits decay and
becomewatery.

Bacteria wilt| Becteria | o Wilting of youngest leaf _ o
during the hottest part of ’ Use.rw.stmtvanetm
the day. General witling| ® Periodic spray/ drench of

and yellowing of foliage|  Pseudomonas20g/l.
and eventualy plant dies. | Croprotation.

General integrated management procedures
1.1.11 Preventive approaches

Thisapproach includes avoidance of the pest by exclusiontechniques. Someof the
exclusiontechniquesare:

a. Quarantine measuresto avoid the entry of pest

b. Maintain sanitation by sterilizingimplements, manures, media, planting ma-
terias, etc. Thoseengaged inwork should maintain cleanliness.

Cc. Useof physical barriers
* Useof insect proof screensand nets

Exclusion by screening and netting prevents the movement of pests into the
greenhousefromoutside.

*  Provision of doubledoor structureswith anterooms

&
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* UV radiation absorbing sheets.
+  Sanitationand cultura practices.
e Inspectionuponarriva.
d. Scouting and surveillance
*  When the crop is young, it is important to check al the leaves on the

plantbecause mgority of arthropod pestspreferstheunderside of theleef. Itis
important toturn theleavesand check.

*  Scouting the plantsduring dusk and dawn aswell asduring night isimportant.
e Useof traps.

For thripsblue coloured sticky traps can be used. Yellow sticky traps areused for
whiteflies.Check thesticky traps during scouting visit and record the total number
of whiteflies, aphids, thrips, leaf minersetc and record them.

Pheromoneluretraps can be used for detecting mothsof borersfor their accidental
introductionseg. Tomato fruit borer, bhindi and brinjal fruit and shoot borer.

e. Trap cropsor Indicator plants

*  Planting Portulaca oleraceain rose asatrap crop for tobacco caterpillar un-
der protected environment.

Wild bhindi and castor for caterpillar pests, early planted mustard plantsfor aphids
and leaf miner pestsin cool season vegetablesare someof theinsect trapping plants
grownin protected houses.

4.1.12 Curative approaches
Biological control

Inorder to reducetheoverload of chemical pesticideswithinthe protected systems,
itisalwaysbetter to rely upon botanical pesticidesaspreventivetreatmentsor as

prophylaxis.
Neem based botanical pesticidesagainst insect pestsin protected cultivation.
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Homemade botanical pesticides for pest management in green houses

Botanicals Dosagel Quantity | Target pests Frequency Remarks
(%)

Neem |eaf 510 50-100g | Defoliators, Weekly once [With  wetting
decotion Sucking agents  during

insects. evening hrs
Neem seed 055 |55 L eaf webber, Fortnightly | No wetting agent
kernel extract shootborer, once needed

Biting &

chewing

pests
Neem oil soap 052 |[520 Sap sucking Oncein10-15 | Soap solution @
emulsion insects days 5¢/l asemulsifier
Neem cake 510 50-100 |Plant nutrient | Weekly once | Repellant
extract in water cum pest

defendant
Tobacco 15 1050 Soft bodied Asand when | Good knock down
decation with insects, required action.
soap/alkaline |eeches,slugs
products
Karinotchi 2-5 2550 Defoliators, | Weekly once [ With wetting
(Vitex), Kiriyathu sap sucking agents  during
( Andrographis), insects evening hours
Panal (Glycosmis)

Entomopathogenic fungi useful in protected cultivation

Entomopathogenicfungi

Host I nsects

Crop

Beauveria bassiana

Fruit & Shoot Borer

Pulses, Bhindi, Brinjal

Lecanicilium lecanii

Aphids,Scales, Meaybugs Pulses, Bhindi, Brinjal,

chillies, tomato

Metarrhizium anisopliae

Thrips,White flies

Leaf and plant hoppers, | Pulses, Bhindi, Brinjal,

chillies, tomato

Nomurea rileyi

Gram caterpillar

Tomato, cowpea, cucurbits

Paecilomuces fumosoroseus

Red spider mites, yellow mites | Cucurbits, Bhindi, Brinjal,

chillies, tomato

Fusarium palidoroseum

Cowpea aphid

Cowpes, peas
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Bt based products for IPM

in polyhouses

Entomaopathogenic
Bt formulations

Crop pests

Host plants

Dipd SL Diamond Black Moth Cabbage and cauliflower

Thuricide/Biocontrol - Helicoverpa Peas,cowpea,tomato,chilly

WDP

Biohit-WDP Leucinodes, Spodoptera Bhindi,brinjal ,tomato

Biolep-WDP Heliothes Bhindi, tomato, chillies

DefinWG Helicoverpa, Earias p, Tomato, bhindi, cabbage,
Spodoptera, Plutella cauliflower

Hat WDP Plutella Cabbage, cauliflower

Chemical control

Insecticides are one of the important selective tools to check pest population. A
seng blegpproachisneeded inthisregard and instead of following routine preventive
applications need based judicioususe of insecticidesis suggested

List of pesticides and other options for management of pests and diseases in

polyhouses
Name of pest/ disease Chemicals/ Botanicals

Caterpillar Emamectin benzoate @ 4ml/10L
Chlorantranilipole@ 3 mi/10 L
Pheromone traps, Bt formulations

Leaf miner Chlorantranilipole@ 3 mi/10 L

Thrips Thiamethoxam @ 0.3 g/L

Mites Spiromesifen@ 1ml/L

Downy mildew Mancozeb@2 g/L

4.1.13 Crop protection equipments

a.  Manualy operated spraying equipments

Hand rotary duster, knap sack sprayer, rocker sprayer
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b. Power operated spraying equipments
Singlepiston, Double piston, HTPand ULV sprayer
Practical Activity
Diagnosi sand management of common pestsand diseasesseenin protected cultivation
ArcGIS: Monitoring softwarefor Polyhouse/greenhouse.
Practical Activity
Vidgttocommercia Hi-techfarm.
Assessment Activity

1. Conduct afield vigit to a high-tech farm and prepare a report on practices
followedinahitechfarm. Hints (pests, diseasesand nutritiona disorders, way
of management).

2. Interview ahitechfarmer andfill the prepared questionnare. (Questionsshould
cover dl aspectswhichwill giveadetailed overview of hisfarm).

4.1.14 Soil less cultivation
Hydroponics

Itisthemethod of growing of plantsusing mineral nutrient solution without soil.
Terrestrid plantswill begrownwithrootsintheminera solutiononly orinaninert
medium such asperliteor gravel.

Advantages

*  Digributesnutrientsevenly to each plant.
*  Therearenoweedstopull.

*  Hydroponic plantsgrow faster.

*  Their roots don't have to push through heavy, chunky soil to compete for
nutrients.

*  Ripenearlier and giveuptotentimestheyield of soil-grown plants.
*  Control over soil borne pestsand diseases.

Basic material needed for setting up a hydroponic system

1. Container for the nutrient solution.

Container of any shape can beused . The best could be a Styrofoam which holds
the temperature of the nutrient solution nicely. Depth should be at least 20 cm to

provide enough space for the oxygen absorbing roots.
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2.

Covering material for the box. Thisis generaly anetting material with a
spacing of about 3 mmx 2.5 mm. Thiscovering will protect the plantsfrom
insect damage and & so keepsrainwater from entering the nutrient solution.

Nutrient solution themost important aspect of thetechnology . Thesolution
ismade up of many basi ¢ chemica swhich providethemacro aswell asmicro
nutrients.

Seedlingmedium likesmoked ricehull. Thisisthericehull that hasundergone
asmoking process. Ordinary rice hull isnot effective as a seedling medium.
Soil isnot recommended either. If smoked rice hull isnot available, vermiculite
or smilar typesof seedling medium can be used.

Setting up a hydroponic system

To beginthebox for planting, fillit first about ¥4full of the nutrient sol ution.
Preparethe potsfor planting. Place apiece of netting on the bottomof the pots.

Thishelps to prevent the seedling medium from coming down and separating
theroot system.

It aso helpsinthe uptake of oxygenand the absorption of the nutrient solution.

Net tray rather than pots can be used to plant large root plants such asonions
or radishes.

Fill the potsabout threefourth full of seedling medium.
Then placethe potsinto the perforated lid of the box.

Check to make sure that the pots are placed so that the solution is 2-3 cm
above the bottom of each pot. Sow the seeds and cover lightly with more
smokedricehull.

Remember to cover the box with the netting to prevent insect invasion. When
itisraining, cover it with plasticto keep out therainwater. Leavethe plantsto
grow withlittlecare.

Asthe plantsgrow therootsdevelop in the box. Therootswhich areexposed
totheair are called the O rootsand the roots which are submerged are called
the WN roots.

The success of the hydroponic system is dependent on the rapid growth and
quantity of these O roots.
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Basic requirements for a hydroponic system

a Light: isessentid to carry on photosynthess, without which the cultivation of
vegetablesisnot possible, irrespective of the nutrientsyou provide.

b. Oxygen-Nutrient Ratio: Oxygen maintainsaheathy root systemand alows
the plant to absorb nutrients. In ahydroponic system, thewater isamedium
through which nutrientsand oxygen arefed to theroots.

c. Nutrient Srength: Nutrientsmust besolely designed for hydroponics. Hy-
droponic systemsrequire solubility asthe nutrient delivery systemis based
upon that factor.

d. Growth Medium : Inhydroponics, thegrowing medium, not soil, holdsmois-
ture and anchors roots.Composed of inert mineral matter, it won't decom-
pose or harbour potential soil-borne problems. All the plant’snutritional re-
quirementsarefilled by the nutrient mixesyou add to your garden reservair.

e. pH-alkalinity and acidity: pH isthelevel of acidity or dkalinity of thenutri-
ent solution. Mot nutrientsin common tap water will bewithin therange of 6
t0 6.5 pH, whichissuitablefor hydroponic systems.

f.  Temperature Requirementsfor plantsinahydroponicssystem arethesame
asout of ahydroponic system.

g. Air: Plantsrequire carbon dioxide. Poor ventilation will kill plants. Proper
aeration for therootsisimportant.

h.  Water Quality: In most situationstap water isjust finefor hydroponicssys-
tems, may get somemineral build-up, but thisisnot amagjor causefor concern.
Excessive sdinity or high zinc content could be harmful to the hydroponics
garden.

Crops cultivated

Almost any plants can be grown. Leafy vegetables such as lettuce, tomatoes,
cucumbers, peas, strawberry and herbs.

AQUAPONICS

Integrated farming of fish and farm crops mainly rice, vegetables and flowersis
called agquaponic farming. Fishfarming coupled with soil lesshydroponicsisdone.
Thisisbecause fish waste enricheswater with plant nutrientsand plants provide
natural filter for the water in which thefish lives. Microbes present in the media
convert ammoniafromfishwasteinto nitrateswhich plantscan easily absorb. Plants
are grown organicaly. In Kerala the vegetables that are successfully grown are

&
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vegetableslikelettuce, broccoli, spinach, mint, tomato, ladiesfinger and brinjal.
Two or three vegetables can be taken in a year. Tilapia and Carp fish are best
suitable for aguaponics. Prawns, catfish, fresh water mussels can aso be grown
under thissystem. Fish feed generally account for asignificant part of expenditurein
aquaponics which can be reduced by using natural feedslike rice bran, coconut
cake, groundnut cake etc.

A small scaleaguaponic unit meant for afamily having 10000 L water in435 s0. feet
areacost Rs. 50000. From this one can breed 200 K g fish and can harvest 800
K g vegetable per annum.

Practical Activity

Familiarization and practicing of Hydroponics.

Assessment Activity

Prepare acomparison chart between hydroponicsand aquaponics
TE sample questions

1. “Hitechfarming iswelcomepropositionin Keralaagriculture scenario”. Do
you agree? Justify.

2. Prepareatableontheclassfication of polyhouse based on covering materidl.
Giveawriteup on any onetype.

3. isatype of cultivation in which we can ensure production
during offseason.

4. Helpaprogressvefarmer by givinghimalist of vegetableswhich hecan culti-
vatein hisnew polyhouse.

5. Explainalow cost protected cultivation structure that can berecommended to
thosefarmerswho cannot afford the high expenditureincurred in the establish-
ment of high cost protected structures.

6. Preparealesflet on plant protection practicesto betakenin protected cultiva
tion. (Hint: Mgjor pest and diseases and their management)

7. Climatecontrol isaninevitableaspect of automated protected cultivation. Name
the parameters controlled and their respective measuring equipments.

8. Prepareanassignment ontypeof irrigationfollowed in protected cultivation.

9. Hydroponics, aquaponicsareemerging trendsin agriculture. Comparethese
techniqueswith examples.

10. Issoil lesscultivation of cropsareality. Comment onit with suitableexamples.
11. Theway of supplying nutrientsto cropsin protected cultivationis
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. UNIT 2
PESTICIDES & PESTICIDE RESIDUE
MANAGEMENT

Environmental contamination, toxic hazards, termina residues in food and
biomagnification dueto misuseand overuse of pesticideisthemajor problem dueto
theuse of pesticdes. Thusknowledge on pesticidesisneededin plant protection
for their judiciousand responsible usage . Thisunit will hel p the studentsto usethe
chemica saccording to recommendation observing al precautionary principles. The
residueleftinfood productslong after their applicationispesticideresidue. Continuous
ingestion of such food stuffs may even lead to diseases like cancer due to the
accumul ation of such chemica sin our body tissues. Peopleare consciousabout the
ill effectsof pesticideresidueinthe present scenario of deadly diseases. Henceit is
essentia to makethe peopleawareof different practica methodsto decontaminate
theresiduesfrom agricultura products. Thisunit givesaninsght into such aspects

Learning outcomes
4.2 Pesticides & pesticide residue management

Thelearner:

. categorisespesticidesand classfiesinsecticidesbased on modeof entry, mode
of action and chemical nature and enliststhe common insecticides.

. comparesand classifiesthecommon fungicidesand herbicides.

. compares and categorisesdifferent formulations of pesticidesand pesticide
adjuvants.

. enlistsnew generation pesticidesand banned pesticideswith their substitutes.

. ca culatespesticideformulationsfor field gpplication.

. classfies pesticidetoxicity into acuteand chronic and categorisesthem.

. andysesandinterprets thelabelling of pesticidesandidentifiespesticidelabds
and mentionsthe L egal regulatory measuresregarding pesticide handling.

. describesconcept of biomagnification, resdud toxicity, maximumresiduelimit
andwaiting Period.

. analyses and recommends the precautions to be taken while handling
pesticides.

. describesand practi ces simple methodsto decontaminate vegetablesfrom

pesticideresidues.
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4.2.1 Pesticides
Definition
A pedticidecan bedefined asany substance used for controlling, preventing, repelling

or mitigating any pest. Many chemica ssuch aséttractants, repellents, chemodterilants,
hormonal agentsetc areaso legally designated as pesticides.

4.2.1.1 Classification of Pesticides

*  Insecticides—usedfor killing insects. eg - Ekal ux

e Fungicides—usedfor killing insects. eg - Mancozeb

*  Acaricides—usedfor killing mites. eg - Dicofol

*  Weedicides Herbicides—used for destroying weeds eg- Glyphosate

*  Nematicides—used for killing nematodes eg:- Carbosul phan

*  Molluscides—usedfor killing dugsand snails, eg. Metaldehyde

*  Rodenticides—usedfor killing rodents. eg:- Zinc phosphide

*  Algicides usedforkillingagee

*  Avicides-usedfor killing birds

*  Bactericide- used for killing bacteria

*  Pisticide-usedforkillingfish

*  Antibiotics— These are substances which are produced by micro organisms
and which act against micro organisms. eg:- Streptomycin.

4.2.2 Classification of Insecticides

Insecticidesare classified into certain groups.

*  based on modeof entry.

*  based on mode of action.

*  based onchemical nature.

4.2.2.1 Based on mode of entry into insect system, insecticides are
of four types.

i.  Stomach Poison - It isatoxicant which isingested by insect and killsthe
insects by action on digestive system. It isused mainly on chewing insects.
These are to be applied on plant parts which become food to insects. Eg -
Arsenicas, Fluorides.
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il.  SystemicPoison - Systemicinsecticideisonein which thetoxicant penetrates
into the plant tissue and get transported ininsecticidal quantitiesfromthe point
of application and making the plant insecticidal. Systemicinsecticidesare used
for control of sucking, insects, leaf miners, tissue borersetc. Eg: - Organo-
phosphorus compoundslike quinal phos, carbosulfan.

iii.  Contact Poison - Itisachemica whichkillsinsect by meansof contact tothe
body wall and getting absorbed and penetrated into body to certain vulnerable
sitessuch assutures, base of setae etc. eg:- Carbaryl

iv. Fumigants- These are chemicalswhich inits gaseous form enter tracheal
system of insectsthrough spiraclesand kill theinsects. Fumigantsare applied
to control pest in storageand nematodeswhich areseeninsoil. eg:- Aluminium
phosphide (cel phostablets), methyl bromide,hydrogen cyanideetc

4.2.2.2 Based on mode of action, insecticides are of four types

i.  Physical poison - Itistoxicant which bringsabout lethargy and killsinsect by
exerting physica effect. Theinsect will diedueto thelack of air or duetothe
dehydration caused by breaking of cuticle. eg.:- heavy ails, tar dils, SllicaGdl,
Aluminium powder

ii. Protoplasmic poison - It is the chemical which causes precipitation of
protoplasm, especialy destroysthe cellular protoplasm of mid gut epithelium.
€g..- heavy metalslikemercury and fatty acids.

iil. Respiratory poison - These chemicals block cellular respiration and also
inactivates enzymes involved in respiration. eg:- HCN, carbon monoxide,
phosphinegasetc.

iv. Nerve poison - It is a toxicant which inhibits the nervous system. These
chemicalsinhibit the enzyme acetyl cholinesterase, which cause continuous
stimulation and death of insects. Eg. Nicotine, O. P. compounds.

4.2.2.3 Based on chemical nature, insecticides are of two types
4.2.2.3.1 Inorganic insecticides - are those which do not contain carbon.

i.  Arsenicals- Arsenicalsare ssomach poisons They are used as poison baits.eg.
lead arsenate,cal cium arsenate, sodium arsenate, parisgreen etc.

il.  Sulphur compounds- it isused mainly asacaricide or fungicide. They are
prepared asdust and are contact poisons . Powdery mildews, scales, mites
and aphids can be controlled by this compound. eg. Wettable Sul phur, lime

sulphur etc.
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iii.
iv.

V.

Flourinecompounds-eg.sodium fluoride, sodiumfluo silicateetc.
Zinc phosphide- itisused for controlling rodents.
Borax —itisusedfor fly maggot control.

4.2.2.3.2 Organic insecticides - are those which contain carbon in their

structure.

A. Organic insecticides of plant origin (Botanical insecticides)

Nicotine - Tobacco was used as an insecticide from 1763. The akaloid,
Nicotine extracted fromtheleavesof thetobacco plant, Nicotianatabacum
ishavinginsecticidal property.It isanerve poison. Tobacco decoctionisused
against soft bodied insectswith sucking mouth parts(aphids, thrips).

Pyrethroids. Chief source of pyrethroids is the plant Chrysanthemum.
Insecticidal propertiesare dueto the presence of esterspyrethrumand cinerin.

Rotenones - Toxic substance contained isrotenone. Thisis extracted from
therootsof aplant Derris. It isstomach and contact poison.

Azadirachtin —Neem plant isthe chief source. Insecticidal propertiesaredue
tothepresenceof dka oid azadirachtin. Neem seed kernd suspensionissprayed
to control locusts. It causesarepel lent action. Neem oil and neemoil cakeare
asohavinginsecticidd properties.

B. Organic insecticides of animal origin

Neriestoxin isseparated from marineannelid Lumbriconeries heteropoda

C. Hydrocarbon oils

eg. Minerd ail, tar oilsetc. Heavy oilsareused asaphysical poisonto control scale
insects.
D.Synthetic Organic Chemicals ( Modern synthetic chemicals)

Organochlorines—eg. D.D.T., B.H.C., Dicofol.

Organophosphorus compound —eg. Dimethoate, Mal athion, Quinal phos.
Carbamates—eg. Carbaryl, Carbosulphan, Thiodicarb.

Synthetic pyrethroids— Eg. Permethrin, Cypermethrin.

Fixed soaps and oils—eg. Fish oil soap.

Fumigants—eg. —Aluminium phosphide.

Other miscellaneous organic compounds.
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i. Organic Chlorineinsecticides

*  Maincondtituentsarecarbon, hydrogenand chlorine. eg. D.D.T(restricted use),
B.H.C. (banned).

* D.D.Tisastomach and contact poison. It haslonger persistence and residue
effect. It affects sensory organs and nervous system of vertebrates and
invertebrates. D.D.T. hasgot affinity towardsfatty tissuesand lipid tissue. If
animalsarefedwithfoliageonwhich D.D.T. issprayed it accumulatesinthe
fatty tissues and secreted through milk. D.D.T. cannot be used on cucurbits
becauseit causesphytotoxicity. Useof D.D.T. isbanned now.

*  Endosulphan (banned) -Stomach and contact poison. It controls aphids,
caterpillars, plant bugsand borers. It isnot much harmful to honeybees.

ii. Organophosphorus Compounds (OPs)

*  Most of the OP compounds are contact and stomach poison. Some have
fumigant actionaso.

*  Broadspectrumaction.i.e, their actionistowardsanumber of pests, not specific.

*  Some of theOP compoundsarehighly toxic to mamma sa so. eg—Quinaphos

iii. Carbamates

»  Contact and stomach poisons,

*  Neurotoxinsactionsimilar to O. P. compounds.

* eg. Carbaryl, Carbosulphan etc.

4.2.3 New Generation Pesticides

New moleculesof pesticideswith comparatively low toxicity to non-target organisms
and with better eco—toxicological profileareavailable now. Many of these* New
generation’ pesticidesareeffectivein very low dosesand categorized into dightly
toxicand moderately toxic groupsintoxicity classfication. WWhen chemical pesticides
haveto be recommended for pestsand disease control, asfar aspossible, thegreen
and bluelabelled pesticides shall be preferred.

*  Neonicotinoidseg: Imidacloprid, Acetamiprid.

*  Nerestoxin analogueseg : Cartap hydrochloride (effective against borers,
leaf eatersand sucking insects).

*  Spinosynsand spinosoids eg: Spinosad.
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* Avermectins: eg: Emamectin (effective against |eaf eating caterpillar, |eaf
miners, thrips).

* lvermectins: Antiparasitic used against nematodes and ectoparasites in
animas.

*  Milbemycins: Acaricide.

*  Phenyl pyrazoles: eg: Fipronil (lepidopteransand orthopterans).

*  Oxadiazines: Indoxacarb- considered as* reduced risk pesticide”. Usedin
cockroach baites.

*  Diamides: Flubendiamide (leaf miners, feeders, borers), Chlorantraniliprole
(leef feeders).

4.2.4 Insect Growth Regulators

»  Chitinsynthessinhibitors—inhibitschitinformation of insectsleadingto abortive
moulting.

*  Juvenilehormonemimics—larvamoult into superneumerary instars.

*  Moulting hormone agonists-disrupt the hormonal balancerequired for growth,
devel opment and metamorphosis.

4.2.5 Insect Chemosteriants

Itisachemica compound which causesreproductive sterility inanorganism.
4.2.6 Attractants

Attractantsare chemical swhich will induce movement towardstheir source. When
insectscomethey may bekilled by insecticides. Eg. Molasses.

4.2.7 Pheromones

Itisachemical produced by an organismwhichiscapable of changing the behavior
of another organism of the same species. eg. Cuelure.

4.2.8 Insect Repellants

These are chemicalswhich causeinsectsto move away fromthe source. Actionis
oppositetothat of attractants. Eg. Naphthalene, Neemoil etc.

4.2.9 Antifeedants
A chemical agent that causesapest to stop eating that substance eg: Neem.
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4.2.10 Common insecticides

Chemical Name Trade Name & Remarks
Formulation
Organo-phosphorus Malathion50%EC | Stomach and contact action safe
compounds (BLUEB) insecticide for controlling pests of
1) Mercaptothion vegetables.
2) Quinalphos Ekalux 25% EC/AF | Broad spectrumtoxicity; particularly
(YELLOW) effective against mealy bugs and
scale insects.
3) Dimethoate Rogor 30EC Systemicinsecticide cum nematicide
(YELLOW)
5)DDVP Nuvan 100% EC/AF | Contact and fumigant, less residual;
(YELLOW) toxicity lastsfor only 24 hours; safer
to be applied on vegetables.
Carbamates Sevin5% DP Effective against a wide range of
1) Carbary! (BLUE) pests. Not recommended for control
of mites. Should not be sprayed in
crops at flowering.
2) Carbosulphan Marshal 6 G Systemic insecticide cum nematicide
(YELLOW)
Nereistoxin analogues Padan 4% GR Rapid knockdown action
Cartap hydrochloride (YELLOW)
Diamide Fame, Takumi Effective against caterpillars
Flubendiamide (GREEN) (1mi/10L)
Neonicotinoids Confidor Effective against sucking pests
Imidacloprid (YELLOW)
Thiomethoxam Actara Effective against sucking pests
(BLUE)

4.2.11 Antibiotics

Antibioticsare substanceswhich are produced by micro-organismsand which act
against other micro-organisms. Theimportant antibioticsfor the control of plant
diseasesare Streptocyclin (antibacterial), Aureofungin (antifungal) etc.
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4.2.12 Fungicides

Fungicidesare chemica agentsthat killsor inhibitsthe devel opment of thefungus
sporeor mycelium.

Fungicidesaredividedinto two.

A. Inorganic — contains no carbon eg; Bordeaux mixture, Bordeaux paste,
cheshunt compound, Sulphur, Copper oxychlorideetc.

B. Organiccompounds—containscarbon. eg synthetic organic fungicideslike
Carbendazim, Ziram, Mancozeb etc.

4.2.12.1 Common fungicides

Required
Generic names | Formulations |concentration of Remarks
spray formulation

Copper based products

Copper Blitox 50 W 0.3-04 % For foliar spray

oxychloride Fytolan 50 W

Copper based products

Sulphur Thiovit 8OWP 02-05% | For foliar spray
against powdery
mildew. Also
effective  against
mites.

Carbamatesand others

Mancozeb DithaneM-45 0.2-0.4 Foliar fungicide

Indofil M-45

Organophosphoruscompounds

| propenphos Kitazin-P 0.05%of the | For foliar spray
48% EC formulated against blast and
products shesth blight.

Chlorinated nitrobenzene

Dinocap Karathane 0.05% spray of | For foliar spray for
25% WP 48 EC or 300 ¢/ | powdery mildew
Karathane haof 25 WP control of cucurbits
48% EC and rose
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Heter ocyclic nitr ogen compounds

Captan Captan 75% WP 0.1% For seed treatment &
1.5 g per kg seed

Systemic fungicides

Carbendazim Bavistin 50%WP 500g/ha Effective against
powdery  mildew

diseases in
ornamental plants;
and blagt, sheath blight
and sheath rot of rice.

For foliar spray
Hexaconazole Contaf 5EC 750 ml/ha against sheath blight

Propeconazole Tilt25EC 05t00.75ml | For foliar spray
against sheath blight
Potassum Akomin40% 0.3% Effective against
Phytophthora foot rot
of pepper
PhOSphonae Cdixin80% EC Coconut stem
Tridemorph bleeding
Antibiotics

Antifungd materid | Aureofunginsol 50 g/ha(R) For foliar spray
Antibacterid Agrimycin-100 7509in5001 | Forfoliar spray

meaterid Plantomydin water (R, OC
Paushamyain 15gin 3(()§)CI:
ater (R,
Streptocycline water ( )
Control of sheath
vadidedndl  |vaidamycinA3%| 2T blight
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4.2.13 Herbicides

Chemicalsused for weed control.

4.2.14 Classification of herbicides
4.2.14.1 Based on the point of application
i.  Soil herbicides.

ii. Foliarherbicides.

iii. Aquaticherbicides.

4.2.14.2. Based on mode of action

i. Contact herbicides: They kill the plant or the plant part that comes into
contact with the chemical. Eg., Propanil etc.

il Systemic/ Trandocated herbicides: - These herbicides enter aplant and
movewithintheplant and kill thetissuesat adistancefrom the point of entry
(application). eg: 2,4-D, Glyphosate.

4.2.14.3 Based on time application

i. Pre-plant herbicides- These herbicidesare applied to the soil beforethecropis
planted asthey arelikely to produce atoxic effect on emerging crop seedlingseg :
Cdciumcynamide, vapam.

ii. Pre-emer gent her bicides— Theseherbicidesare gpplied after sowing, but before
theactua emergenceof thecropsor weeds. Eg. Butachlor, diuron,atrazine, oxyflurfan
etc.

iii. Post-emer gent her bicides—These herbicides are applied after theemergence
of theweeds. eg. Paraquat, Glyphosate.

4.2.14.4 Based on selectivity

i. Selective herbicides - They are selective in action and kill plants of only
certain specieswhileplantsof all other speciessurvive. eg. 2,4-D (effectiveon
broad |eaved plants), dalapon( controlsgrassy weeds).

ii.  Non-selective her bicide — They include chemicalswhich are not selective
and controlsplantsof al species. eg. Glyphosate.
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4.2.15 Common Herbicides

Common Commercial | Recommended [ Product Crops Hintsontime
names |formulationsand| dose, kgai/ha | perha | recommended | and method of
concentration application
a. Selective herbicides
24-Dsodium Fernoxone80%| 0.8-1.0 10- |Rice-forcontrol | Apply at 20-25
salt WSP 1.2kg | of broad leaved | DAS/DAT
weeds and
sedges.
Rice- wet Broadcast
Butachlor Machete 5% G sown and eve:jly on 90|7|
| _ surface at
transplanted. | B Sorat 4-8
DAT
Oxyfluorfen | God 235%EC 015 Rice—dry sown | 0-3 DAS Pre-
. - Banana emergent
Cyhalofop Clincher 10% 0.641
008 . . Spray
butyl BC Rice-forcontral | o2 18 50
800ml | of Echinochloa
5 DAS
b. Non-selective herbicides
Land .
Glyphosate | Roundup 41%| 0.8 201 T T For clearing
SL (Glycd 41% pRi(ca:z lantation weeds before
SL Weed All Crop'sppi e land
p .
41%S- apple, banana preparation

4.2.16 Formulations

Insecticide manufactured in pureformiscalled technical grade material or active
ingredient (a.i ). Werequireavery small amount of technical gradeinsecticidefor a
largearea. But to apply over alargeareaitisto bediluted. Thereforethepureform
isformulated. What we get in the market istheformulated products. Formulationis
the processing of a pesticide compound by any method which will improve the
propertiesof storage, handling and safety of the pesticide.

4.2.17 Types of formulations

Formulationsareof mainly twotypes.
4.2.17.1 Dry/ solid formulations
1) Dust (D or DP-DustablePowder) - Dust isprepared by mechanical mixing

of technical grade material and carrier compound or by impregnation of the
technical grade by very fine powdered carrier. Concentration variesfrom 1%
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to 25%. eg. Sevin 10% Dust
Disadvantage: - it causesdrift problem
2) Granules(G) or (GR) - areprepared by applying carrier materialsand technical
grademateria on surface of granules. eg:- Quinaphos5%GR ., Carbosul phan 6%G.
Advantages :
*  Noproblemof drift.
*  Noresdueproblem.
Disadvantages:
*  Granular formulationsare not aseffective asothersto crawling insects.
*  If theconcentrationismore scorching on burning of leaf occur.

3) WettablePowder (W.P.) - Itisprepared by blending technical grade material
and carrier with awetting agent. If the wetting agent isnot there, the powder
doesnot mix with water.

4) Water DispersiblePowder (W.D.P) - Itislikewettable powder. But during
Spraying agitation isrequired, otherwiseit settle down to bottom.

5) Water Soluble Powder (S.P) or (WSP) - Heretechnical grade materiad is
finely powdered and theformulationiswater soluble.

6) Trackingpowders

Theseare used for monitoring and controlling rodentsand insects. For rodent control,
it congstsof finely ground dust combined with stomach poison. Rodentspick it up
ontheir feet and fur whilewalking andingest it when they clean themselves.

7) Wettable granules Water Disper sable Granules (WG/WDG)

Onceinwater , thegranulesbreek gpart into fine particlessimilar to wettable powders.

Thisrequires constant agitation to keep it suspended in water.

Eg. Fipronil B0WG

4.2.16.2 Liquid formulations

1) Emulsfiable Concentrate(E.C) - It containstoxicant + solvent + emulsfying
agent. When E.Cissprayed, solvent evaporates|eaving deposits of toxicant.

2) Ultralow Volume concentrates(U.L.V) - Thetechnical grade materia is
dissolved in minimum quantity of solvent so that thereisno need of further
dilution.
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3) Oil Solution - Itisanoil concentratewhich diluted withwater beforegpplication.
4) Invert emulsions

Unlike, EC these are water in oil emulsions. These are thick concentrated
emulsonsand aregenerdly herbicideformulations.
5) Solution concentrates(SC)/ Solubleliquids (SL)

Thisismadewhenthetechnical gradematerid ismisciblewithwater or cohol.
Thisformulation ressembles ECs, but do not form milky suspension swhen
diluted with water and the spray fluid will beaclear solution.
Eg: Spinosad 2.5% SC

6) Flowables(F)/ Flowable suspensions(FS)
I nert substanceslikeclay areground andimpregnated with toxicant. The powder
isthen suspendedinasmall amount of liquid . Theproduct isthick and creamy.
Thisformulationisdiluted withwaterand gpplied asspray and requiremoderate
agitation.
EQg: Imidachlorpid 48% FS

7) Foggingconcentrates

Theseareusedin public hedth programmesfor controlling adult fliesand mosquitoes.

4.2.16.3 Other formulations

1.Aerosols

Minute particlessuspendedinair, asafog or mist. Toxicantisdissolvedinliquefied
gasand released through smdll hole. Sotoxicant particlesfloat inarr with evaporation
of released gas. These arethe most common of all formulationsfor homeuseand
areavailableasready to use (RTU) low concentration solutions.

2.Fumigants

Insecticidesin gaseous state. Usually formulated liquid under pressure, sometimes
availableintheformtablets. eg:- Celphostablets, used ingodowns. Fumigantsare
used for the control of stored product pests, soil insects, nematodes, weed seeds,
rodentsetc. eg: Aluminium phosphide. eg:- Cel phostabl ets, used in godowns.

3.Insecticide Cum Fertilizer Mixture

Thisisformulated by mixing granuleswith chemica fertilizers. It givesnutrientsas
well asprotectsplant.
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4. Micro en-Capsulated Materials

Insecticides are wrapped in tiny beads made up of poly vinyl or plastic covering
when applied insecticides are released at aslow rate for along time. The plastic
coating breaks down and dowly releasesthetoxicant. Dry or liquid pesticidesare
covered with plastic coating. Thisismixed with water and sprayed.

5.Sow release insecticides

Thesearevery recent formulations. The pesticide incorporated in stripsvol atalises
dowly and control pestsover along period of time. In India, smpleadhesivestrips
areusedin UV trapsfor killing flies, mosquitoesand other flying insects.

6.Water soluble packets

Preciseamounts of wettable powder or soluble powder formulations are packaged
inspecia type of plastic bags. When these bags are dropped in water inside spray
tanks, plastic dissolvesand contentsare rel eased.

4.2.17 Pesticide Adjuvants

A pesticide adjuvant may be defined asany substancethat when combined witha
pesticideincreasesitssticking, spreading or wetting quaities, makesit safer, aidsin
itsdilution or uniform dispersion and increasesitstoxicity tothetarget pests.

¢ Sicking Agents

Thesesubstances havethefunction of increasing theretention of Spray or dust deposits
on plants. eg - milk products, blood albuminand gelatin.

e Spreadersand Wetters

These are substancesthat |ower the surfacetension of aspray and thereforeincrease
its preading and penetrating power.

*  EmulsfyingAgents

Many pesticidesarenct solubleinwater. Sincethese organic solventswill not normaly
mix and stay dispersed in water substancesknown asemulsifiersmust be used with
them to form stable, milky suspensions of the pesticide. Suchaspray iscalled an

emulsion. Emulsifying agentsreducethetendency of anemulsonto bresk upintoits
component parts.

« Safenersor Correctives

These are substancesthat are added to spraysto prevent lossof effectivenessor to
reducethedanger of foliageinjury.
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*  Synergists

Theseare compoundswhen used in conjunction with apesticide; increasethetoxicity
of themixture over the sum of thetoxicitiesof itscomponents. Somesynergistsin
useare piperonyl butoxideand sulfoxide.

 Diluentsor Carriers

A carrier may be any material used to dilute or decrease the amount of active
ingredientinany spray or dust. Sulphur isva uable both asadiluent and asafungicide
inmany dust formulations.

4.2.18 List of banned pesticides with substitutes

Endosulfan (Yellow) Not recommended by KAU 1 Carbaryl 50%WP
2 Quinalphos 25% EC
Rice 1 Carbosulfan 6 % G
Stem Borer, Gall Midge, BPH, | 2.Chlorantraniliprole0.4% G
GLH, Hispa, Nematodes 3. Thiamethoxam 25% WG
4. Flubendiamide 39.35% SC
Banana Aphid Dimethoate 30 EC
Carbofuran (Red) Nematodes Carbosulfan 6% G
Brinjal (sucking pests) 1 Azadirachtin 1%EC
3. Spinosad 45% SC
Cardamom Carbosulfan
Nematodes
Phorate(Red) Rice(Stem Borer, Gall Midge, | 1 Carbosulfan 6% G
BPH, GLH, Hispa, Nematodes) | 2 Chlorantraniliprole0.4% G
3.Thiamethoxam 25% WG
4.Flubendiamide 20% WG
Methyl Parathion (Red) | Rice (BPH, Thrips, Hoppers, | 1 Quinaphos5%G
bugs, leaf folder) 2. Thiamethoxam 25% WG
3. Acephate 75 SP
For stem borer and folder 1 Chlorantraniliprole 18.5%SC

2. Flubendiamide 39.35% SC
3. Flubendiamide 20% WG
4. Acephate 75 SP
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M onocr otophos

Rice (BPH, Stem borer,
Leaf Folder)

1. Quinalphos25 % EC

2. Chlorpyrifos20% EC
3.Fipronil 5%SC

4. Thiamethoxam 25% WG

For Stem borer and |eaf
folder

1 Fipronil 80% WG Yellow
2 Chlorantraniliprole 18.5%SC
3 Flubendiamide 20% WG

Triazophos(Yellow)

Rice Leaf folder 1 Chlorantraniliprole 18.5%SC
2. Flubendiamide 39.35% SC
Fungicides
: Rice blast, Rice 1.Carbendazim 50%WP
Sl sheathblight, Brown leaf | 2 Kresoxim Methyl 44.3%SC
spot, Rice sheath rot 3. Tebuconazole 25.9%EC
Jriydazole Rice blast 1.Carbendazim 50%WP
2. biocontrol with Pseudomonas|
Herbicides

Paraquat (Yellow)

Non crop Situation

1.Glyphosate 41%SL

Anilophos(Yellow) Rice 1. Butachlor 50%EC
2.Pretilachlor 50%EC

Atrezin (BlLe) Sugarcane 1.Diuron 80%WP

Thicbencerb (Blue) Rice 1. Butachlor 50%EC

2.Pretilachlor 50%EC

Practical activity

1. Familiarization with commoninsecticidal formulations.

Materid srequired : Different insecticideformulationslike Dust, Wettable Powder,
Emulsifiable Concentrate, Granules, Water Soluble Concentrates, AquaFlowable

etc.

Procedure—Identify and tabul ate different formulations of insecticidesavailablein

thelaboratory.

Conduct asurvey to near by insecticidetradersand whole sale shops and collect
information regarding the chemicals available in the market and tabulate the

informetion.
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Completethefollowingtable.

Sl.| Generic| Trade| Formulation | Physical | Colour [Toxicity | Chemical | Manufacturer
No| name | name| & strength | State | code group

1

2

4.2.19 Pesticide calculation
4.2.19.1Insecticides

Cdculation of quantity of commercia formulationrequiredfor givenarea
a) For al formulationsexcept granules

Quantity of spray fluid x Concentration of spray fluid

Quantity of commercia formulation = - - -
Concentration of commercia formulation

b) For granular formulation

Rate of Application per Ha x Areain Ha x100

Quantity of commercid formulation= . : .
Concentration of commercia formulation

Example:

Calculatethe Quantity of Ekalux 25EC required to spray ricecultivatedinan area
of 2Haat aconcentration of 0.025%7?

Volumeof spray fluid for 2Haof rice = 2x500=1000 L
Concentration of spray fluid = 0.025%
Concentration of commercia formulation = 25%.

Quantity of spray fluid x Concentration of spray fluid

Quantity of commercia formulation = . . -
Concentration of commercial formulation

_1000x0.025
- 25

=1L
4.2.19.2 Fungicides

For cal culationsthe activeingredient concentration of all commercia fungicidesis

taken as 100%
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Quantity of commercid formulation = (Volume of spray fluid x Recommended
conc. of spray fluidin %)
Example

A farmer wantsto spray Bavistin 50% WPin thericefield against sheath blight.
Prepare 101it of 0.3 % spray solution.
Quantity Commercia formulation = Volumeof spray fluid x Recommended Conc.
of spray fluidin%
: - 10Lx0.3
Quantity of Bavistin = 100
= 10x1000x 0.3/100 (conversionfrom itre
toml)

ZS(Em

4.2.19.3 Herbicides

Rate of application in kg a / hax Areain hax100

Quantity of herbiciderequired =

Strength of commercial product

1. Cdculatethequantity of Fernoxone80% WSPrequiredto control broad leaved
weedsin 2 haof ricefield at arecommended rate of 1kg ai/ha.

Practical Activity

Calculation and preparation of insecticide solutionsfor field application.

Todeve optheability tofind out the quantity of commercia insecticideformulations

required for field application through cal culation.

Materialsrequired: insecticidal formulation, container, measuring jar, water and

sprayers.

Procedure—write down the formulaefor the cal cul ation of quantity of pesticides

and ca culatetherequired quantity of commercia formulationfor field gpplication.

1. Cadculate the quantity of Bavistin 50 WP require to prepare 10 L of 0.3%
Spray solution.

2. Cadculatethe quantity of Hinosan 50 EC required to prepare 500 | of 0.1%
concentrated spray solution.

3. Cadculate the quantity of Indofil M -4 5 75% WP required to prepare 1000
litresof 0.2% spray solution.

4. Afarmer would liketo spray coconut palmsinfected with Bud rot with Blitox
50 WP at aconcentration of 0.3%. Heneeds 100L of spray solution. Caculate
thequantity of fungiciderequired?
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4.2.20 Pesticides and Toxicity

Toxicity of apesticideisthemeasureof itsability to causeinjury or harmful effects
on thetarget and non- target organisms. It isdetermined by subjecting test animals
to varying dosages of thetoxicant and itsformulated productsfor varying lengths of
time.

4.2.20.1 Acute toxicity

It refersto the pesticide’ sability to causeinjury/ adverse effectsto man or animal
from asingle exposure/dose or from multi ple exposuresin ashort span of time(less
than 24 hrs) by any of the four routesie. Oral, dermal, inhalation or eyes. It is
measured as LD 50 or LC 50 values.

4.2.20.2 Chronic toxicity

Chronic toxicity refersto the adverse health effect of a pesticide upon repeated
exposure oftenat low levelsover long period.

Theharmful effectsareknown aschronic effectswhichincludebirth defect, toxicity
tofoetus, production of malignant or benign tumours, genetic change, blood disorder,
nervedisorder, impaired liver function, endocrine disruption, reproduction effects
etc.

4.2.21 LD 50 (Lethal Dose) value

of an organismisthe amount of poison per unit weight of theorganismrequiredto
kill 50 % of the population and isusually expressed asmilligram per kilogram(mg/

kg) body weight.
4.2.22 Toxicity Categories

Based onthetoxicity to higher animals, pesticidesare classified into four categories.
4.2.23 Pesticide Labels and labelling

4.2.23.1 L abel - means any printed, written or graphic matter on theimmediate
package or any such material accompanying theinsecticide.

Leval of Oral lethal dose m pér kg

Label MHame Listed chamicals

toxieity body weight of test animal
Ped  Esremaly 180 Manacnatapnos, Zne phasphade, stfyi mercuny acetate
v (=L " and oners
¥ ellow - W
Highty tesde - 51-500 Endasultsn, ssrsnd ¥ quingiphios FH snd ahers

kagied

Bue  Moderalely

IR Y
v 501.4000 waatithion, theam, ghonosste B snd omers
late Lo
AT =R ER
s Geeon  Sighth Mancoteb, oeyflucren, mosquita repaliant cils and liguids
- il Nl More fham 5000 : it DG I kit
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According to the provisionsof the InsecticidesAct, 1968, it ismandatory that all
pesticidesshould possessalabd . Every pesticide manufactured/ formulatedin India
should be packed in asafe container and provided with alabel displaying al the

relevant information regarding the pesticide.
4.2.23.2 Manner of labeling

Thelabd should containinformationlike,

1.Name of the pesticide

Thereare 3 distinct namesfor every pesticide.

)

)

© N o g s~ DN

Common name (Generic Name) : Itisanamegivento apesticidetoidentify it
globdly. Thecommon nameshould givean indication about thechemical identity

of the product. Eg: Mancozeb, Quina phos, Imidacloprid.

Trade Name, brand name or commercial name; It isthe name given by the

manufacturer / formulator of the product highlighting their interests.

Chemicd name(scientific name): Itisthenamegivento apesticideindicating
clearly the chemical nature of the product. Eg: Carbaryl- 1-Naphthyl -methyl-

carbamate.
Nameof manufacturer.
Regigtration Number.

Kind and name of activeingredient and its percentage contents.

Net content/\Volume.
Batch No.

Expiry date.

Antidote statement etc.

@
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4.2.24 Legal regulatory measures regarding pesticide handling

Accordingtothelnsecticideact 1968, Insecticiderules 1971 and itsamendmentsin
1977, no personispermitted to stock, exhibit for sale or distributesany insecticide
unlessitispacked and |abelled in accordance with the provisions of the act.

4.2.25 Biomagnification

Biomagnificationisthebioaccumulation of asubstance up thefood chain by transfer
of resduesof the substancein smaller organismsthat arefood for larger organisms
inthe chain. It occurswhen achemica becomesmore and more concentrated asit
movesup through afood chain.

Eg. DDT, cyclodienes, likeadrin, endrin, chlordane, heptachlor.

For thebiomagnificationto occur, the pollutant must belong-lived,mobile,solublein
fatsandbiologicdly active.

4.2.25.1 Bio magnification Hazards

Therearethree main types of hazards associated with fresh produce.

*  Biologica hazards( caused by food borne microorganisms).

*  Chemica hazards (Pedticides, fertilisers, antibiotics, heavy metads, ails).

*  Physical hazards (foreign bodies like residual soil and stone, remains of
packaging, glassand sharp objects).

4.2.25.2 11l effects of biomagnification

*  Insectresistanceto pesticides.

*  Shdl-thinningin birds, particularly carnivoroushirds.
*  Lifethreatening diseases.

4.2.26 Residual toxicity:

Residual toxicity isthe presence of pesticideresiduein any specified substancesin
food, agricultural commodities, or animal feed resulting from the use of apesticide.
The term includes any derivatives of a pesticide, such as conversion products,
metabolites, reaction products, and impurities considered to be of toxicological
significance. The concentrationisgenerally expressed in parts per million (ppm) or
partsper billion (ppb).

Thetoxicity of apesticideisitscapacity to causeinjury toaliving system, may bea
human body, or parts of the body (such asthe lungs or the respiratory system); a

pond, aforest and those creaturesthat livethere.
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Thetoxicity of apesticideisdependent on anumber of factors.

1. Dose Itisthequantity of apesticidethat asurface, plant, or anima isexposed
to.

2. Time: How oftenthe exposure occurs.

Thus, the how much of the substanceisinvolved and how often the exposuretothe
substance occurs givesrise to two different types of toxicity - acute and chronic
toxiaity.

4.2.27 Maximum residue limits (MRL)

Maximum residuelimit may bedefined asthe maximum levelsof pesticideresdue
present in or on aproduce when pesticideisused under supervision following Good
Agricultural Practices (GAP). The concentration is expressed in milligrams of
pesticideresidue per kilogram of the commodity. Pesticide residueson cropsare
monitored through theuse of M aximum ResidueLimits(MRL), which are based
ontheandyssof thequantity of agiven chemica remaining onfood product samples.

4.2.28 Waiting period (WP)

It isthetime gap between the application of apesticide and harvest of aproduceto
reduce itstoxicity to asafe level. It isthe period of time given for a pesticide to
degradeand reduceitslevel of toxicity to asafer leve after itsapplication. Waiting
period depends on the chemical, crop treated, dose and method of application.

Quinaphos Bhind 3days
Bittergourd 5days
Black pepper 12 days

4.2.29 Precautions to be taken while handling plant protection
chemicals

Most of the poi soning resultsfrom carelesshandling of pesticides. Accidentscan be
avoidedif safety measuresare strictly followed.

1. Keeptheinsecticidein closed and properly labeled container inadry and cool
place, away fromfood, fodder etc. and in aplace where children and animals
cannot reach.
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Useinsecticide according to theinstructions given on the container or |eafl et
and adhere to the dosages recommended.

Children or domestic pets should not be alowed near the mixing placeand do
not mix the chemicalsnear open wellsused for drinking purposes.

Personshandling insecticide should avoid contact of theinsecticidewiththeir
skinandinhalation of dust, vapoursor mist. Theminimum precaution of wearing
rubber glovesand covering the eyes and nose should be taken.

Theoperatorsmust not smoke, eet or drink anything whileapplyingthechemica.
Empty bottles should be destroyed immediately after use by buryingin soil.

After finishing thework they should take abath or wash their handsand face
with soap and water thoroughly and changetheir cloths.

Theclothsworn by them during Soraying operations should bewashed properly
and seperately.
Spraying or dusting must not be donewhenthewindishigh.

10. Clogged nozzles or hoses must not be blown out with mouth for clearing.

11. Workersregularly engagedin spraying oprationsmust under go frequent medica

checkups.

12. If any symptomsof poisoningisnoticedimmediately contact doctor.
4.2.30 Pesticide residue decontamination

Thefollowing practices/ treatmentswere evaluated for their efficacy inremoving
residues of theinsecticidesdetected infruitsand vegetabl es.

Common salt 2% (20 g of common salt dissolved in onelitre of water).
Tamarind 2% (20 g of preserved tamarind pulp extracted in onelitre of water).
Vinegar 2% (20 ml of vinegar diluted in onelitre of water).

Slaked lime 2% (20 g of hydrated limedissolved in onelitre of water).
Baking soda 2% (20 g of baking soda (NaHCO,) dissolved in one litre of
water).

Turmeric 1% ( 10 g of turmeric powder dissolved in onelitre of water).
Scrubbing for 2 minutes.

Washing in water and steaming for 10 minutes.

Washinginwater for 10 minutes.

Pedling/Removal of skin of fruitsand vegetables.

Useof u.v radiation.
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Fruitsof the cropsharvested can be dipped i n the decontaminating solutionsfor 20
minutesand then washed in running water.

4.2.30.1 Simple methods to remove pesticide residues from vegetables
i. Coriander leaf

Cut and remove roots with basal portion of the stem and keep in the refrigerator
inside aplastic container covering the leaves with tissue paper or wide threaded
cloth. Immersein diluted vinegar (20 ml of vinegar in onelitre of water). Or salt
solution (20 g saltin onelitre of water) for10 minutesand wash in water repeatedly
before use.

ii. Carrot, Drumstick, Beetroot

Wash repeatedly and keep in acontainer with holes overnight for draining water.
Wipe off moisture and keep in thefridge covering the vegetableswith cotton cloth.
Scrape off the skin and wash again before use.

iii. Curry leaf, Mint leaf, Chilliesadd other Capsicum spp

Immersein diluted vinegar( 20 ml of vinegar in onelitre of water), tamarind water
(20gtamarindin onelitrewater and filtered) or tamarind paste mixed inwater (two
table spoon tamarind pastein onelitreof water) for ten minutes. Wash repeatedly
andkeepinacontainer withholesovernight for draining water. Keegpintherefrigerator
inside aplastic container covering the leaves with tissue paper or wide threaded
cloth. Removethestalksof chilliesand other capsicum spp. beforekeepinginfridge.

iv. Cowpea, Bean, Snakegourd,Bitter gourd, Bhindi

Wash repeatedly by scrubbing the surface using asoft scrub pad. Immerseindiluted
vinegar, tamarind or tamarind paste water for ten minutes. Wash again repeatedly,
wipeoff moistureand keepinthefridge.

v. Amaranthus

Cut and removerootswith basal portion of thestem and immersein diluted vinegar,
tamarind or tamarind paste water for ten minutes. Wash again repeatedly, wipe off
moistureand keepinthefridge.

vi. Gooseberry, Coccinia

Immersethefruitsindiluted vinegar, tamarind or tamarind pastewater for ten minutes.
Wash again repeatedly, wipe off moistureand keep inthefridge.
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vii. Cabbage, Onion

Removeouter sking/leavesand wash repeatedly inwater before use. (the vegetables
can bekept in containerswith holesfor short durationsif fridgeisnot available)

Assessment Activity

1. Prepareabrochureto create awareness on chemical and bio magnification
hazards.

2. Prepareanarticleon safepracticesin handling pesticidesfor aleading Agricul-
tural magazine

Practical Activity
1. Preparation of labelsfor pesticides.
Materialsrequired — Pesticide samples, Class note, CDséetc.

Procedure - Observe the pesticide samples to get an idea about the detailsto be
incorporated to alabel, and then prepareyour own labelswith following details.

Name of insecticide (both generic/chemica nameand tradename).

Nameof manufacturer.

Toxicity labdl.

Kind and nameof activeingredient, formulation and its percentage contents.
Net content/Volume.

Required graphics.

Precautions

Antidote statement etc.

2. Familiarisationwith common new generation pesticidesand their formulations
availableinthemarket.

Materials

I nsecticides, fungicides, acaricides, weedicides

Activity

Conduct avisit to nearby pesticide shop, collect information on new generation
pesticides, classify theminto different groupsand completethetable.

Detailsof plant protection chemicascollected.
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Sl. Trade Generic  pormua CO%" Toxicity Typeof  Chemical janufacturer
No name name code '\ pesticide group

1

2

TE sample questions

1.

Pesticideresiduetoxicity anditsill effectson environment isatopic of serious
discussioninmedianowadays. Giveyour viewsonthis.

Biomagnification hasresulted in banning of many popular effectiveinsecticides
usedincropsprevioudy. Explainit withasuitableexample.

A firmwouldliketo manufacture 50 EC formulation of adightly toxicinsecticide.
Designalabel for theproduct.

Thewaiting period of QuinaphosS50EC inBitter gourdis5days. Explainitto
afarmer.

The maximum permissible level of an insecticide on afood stuff istermed

(Residud toxicity, waiting period, maximumresdud limit, ETL).

Prepare aleaflet on “precautions to be taken on handling of pesticides’ to
digtributeamong farmers.

You are entrusted to make a powerpoint on the ways to eliminate pesticide
residue on vegetablesand fruits. Preparethe same.

Assessment activities

1.

Prepare achart on classification of insecticidesbased on mode of entry, mode
of action and chemical nature

Survey to apesticide shop to get familiarized with the pesticides, pesticide
labels and their formul ations available in the market and prepare the list of
pesticideswith their price.

Prepareachart on different typesof formulationsof pesticides
Prepareachart showing list of new generation pesticidesand banned pesticides
withthelr substitutes

Pictureabum of ten different |abelsof pesticidesand classify them according
tother toxicity.
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UNIT 3
Organic certification

Organic certification addressesagrowing worldwide demand for organicfood. To
assure quality and prevent fraud organic certification is necessary. For organic
producers certification identifies suppliersof products. Since organic certification
regulatesand facilitates the sale of organic productsit can definitely it isadefinite
solution for tackling theilleffects arosen dueto theindiscriminate use of pesticides
and other chemica inputsinagriculture.

Learning ouctomes
Thelearner:

*  definesorganic certification, enliststhe production standards and explainsthe
purpose of organic certification.

*  narates the process of organic certification and describesproduct [abelling.

»  describesorganic certification in India and enlists the organic certification
agencies.

»  defines Good Agricultural Practices (GAP) and explainsits objectives and
principles.

*  narratestheimportance of Information communicationtechnology (ICT) in
agriculture.

4.3 Organic certification

4.3.1 Definition

Organic certification isacertification process for producers of organic food and
other organic agricultura products. Ingenera, any business directly involvedinfood
production can be certified, including seed suppliers, farmers, food
processors, retailers and restaurants.

Certification isaprocedure by which athird party givesawritten assurancethat a
product, causesor serviceisin conformity with certain standards.

4.3.2 Production standards for organic certification

Organic standar dsare defined asminimum production practicesincluding storage,
trangportation, processing, handling, packing and | abelling requirementswhich must

befollowed for certifying the productsasorganic.



Reference Book [

1.

7.

avoidanceof synthetic chemicd inputs(e.g. fertilizer, pesticides, antibiatics, food
additives), irradiation and the use of sewagedudge.

avoidanceof genetically modified seeds.

useof farmland that hasbeen freefrom prohibited chemica inputsfor anumber
of years(often, three or more).

for livestock, adhering to specific requirementsfor feed, housing and breeding.
keeping detail ed written production and salesrecords (audit trail).

mai ntaining strict physical separation of organic productsfrom non-certified
products.

undergoing periodic on-steingpections.

4.3.3 Purpose of certification

Organic certification addressesagrowing worl dwide demand for organic food.
Itisintended to assure quality and prevent fraud.

Organic certificationimprovestheimage of organic agricultureand provides
trangparency in certification. For gaining consumer’sconfidence, valid organic
certificationisan essentia pre-requisitefor marketing especialy intheexport
market.

Generally organic certification involves many standards, inspection and
certification.

4.3.4 Process of organic certification

Certification processfocuseson the methodsand materia susedin production. There
aretwo main requirements.

1
2.

The methodsand materia sused in production must meet organic standards.
Theremust beclear and ongoing documentation of thesemethodsand materids.

Tocertify afarm, thefarmer istypically required to engagein anumber of new
activities, in addition to normal farming operations:

Sudy theorganic standards, which cover in specific detail what isand isnot
alowed for every aspect of farming, including storage, transport and sale.

Compliance — farm facilitiesand production methods must comply with the
standards, which may involve modifying facilities, sourcing and changing
suppliers, etc.
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*  Documentation — extensive paperwork isrequired, detailing farm history
and current set-up, and usually including results of soil and water tests.

*  Planning — awritten annual production plan must be submitted, detailing
everything from seed to sale: seed sources, field and crop locations, fertilization
and pest control activities, harvest methods, storage | ocations, etc.

*  Inspection — annual on-farm inspectionsarerequired, with aphysical tour,
examination of records, and an oral interview.

¢ Fee—anannua inspection/certificationfee (currently starting at $400-$2,000/
year, in the US and Canada, depending on the agency and the size of the
operation). There arefinancial assistance programsfor qualifying certified
operations.

*  Record-keeping — written, day-to-day farming and marketing records,
coveringal activities, must be availablefor ingpection at any time.

4.3.5 Product Labelling

Being ableto put the word “ organic” on afood product is avaluable marketing
advantagein today’sconsumer market. Certificationisintendedto protect consumers
from misuse of the term, and make buying organics easy. However, the organic
labelling ismade possibleby certification.

In many countries organic legidation defines three

levels of organics. Products made entirely with A
certified organicingredientsand methodscan belabd led \\}
“100% organic”. Products with 95% organic K&,\: 5
ingredientscan usetheword “ organic” . Bothmay aso -

display organic sedl. A third category, containing a

minimum of 70%organic ingredients, can be labelled “ made with organic
ingredients’ . In addition, products may also display thelogo of the certification
body that approved them.

4.3.6 Organic certification in India

To provide afocused and well directed development of organic agriculture and
qudity products, Ministry of Commerceand Industry, Government of India, launched
aNational Program on Organic Production (NPOP) in the year 2000, which was
formally notified in October 2001 under the Foreign Trade & Development Act
(FTDR Act). This document provides information on standards for organic
production, systems criteria and procedures for accreditation of Inspection and
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Certification bodies, thenational organiclogo and theregulationsgoverningitsuse.
The standards and procedures have been formulated in harmony with internationa
standards such asthose of Codex and IFOAM.

Thesemakeit mandatory that al certification bodieswhether internationa or foreign
operating in the 150 countriesmust be accredited by an Accreditation Agency.
ORGANIC LOGOA trademark —*“IndiaOrganic” will be granted on the basi s of
compliance with the National Standards for Organic Production (NSOP).
Communicating the genuinenessaswell astheorigin of the product, thistrademark
isowned by the Government of India. Only such exporters, manufacturers and
processors whose products are duly certified by the accredited inspection and
certification agencies, will begranted thelicenceto use of thelogo whichwould be
governed by aset of regulations.

“IndiaOrganic”- Symbolizing therhythm of cosmic and earth forcesrepresented by
the blueand brown waves of forceand energy, ‘ IndiaOrganic’ logo celebratesthe
essenceof nature.

4.3.6.1 Six accreditation agencies in India

1. Agriculture Processed Food Products Exports Development Authority
(APEDA).

Coffee Board.

SpicesBoard.

Coconut Devel opment Board.
TeaBoard.

o g b~ WD

Directorate of Cashew and Cocoa Devel opment.

APEDA hasrecognized thefollowing I nspection Certification bodies, al of these
are ableto certify based on the NPOP:

«  BVQ1(India) Pvt. Ltd (Mumbai).

*  Ecocert (Aurangabad).

¢ IMOcontrol privatelimited (Bangaore).

* Indianorganic certification agency (Indocert, Aluva).

*  International Resourcesfor farmer trademembers.

¢ Laconquality certification Pvt. Ltd (Theepany, Kerala).
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*  Nationa organic certification Association Pvt. Ltd (Pune) .
*  OneCetAsaAgri Certification Pvt. Ltd (Jaipur).

e SGSIndiaPvt. Ltd (Gurgaon).

*  Ska International (Bangalore).

4.3.7 Good Agricultural Practices (GAP)

Therearenumerous systemsthat growers can adopt to ensure safefood production,
which include Good Agricultural Practices(GAP), Good Manufacturing Practices
(GMP), Hazard Analysis Critical Control Points (HACCP) and Good Hygiene.

Definition

Good Agricultural Practices is acollection of principles to apply for on-farm
production and post-production processeswhich resultsin safeand healthy food and
non-food agricultural products. GAP are specific methods which, when applied

to agriculture, create food for consumers or further processing that is safe and
wholesome.

4.3.7.1 Objectives
1. Ensuringsafety and quality of produceinthefood chain.
2. Improving natural resourcesuse, workers health and working conditions.

3.  Creating new market opportunitiesfor farmersand exportersin developing
countries.

4.3.7.2 Principles of Good Agricultural Practices for Selected
Agricultural Components

i. Sail
Good practicesrelated to soil include maintaining or improving soil organic matter

through crop rotations, manure application, pasture management and other land use
practices, conservation tillage practices.

ii. CropProtection

Useresistant cultivarsand varieties, adopt organic control practices, apply pest and
disease forecasting techniques, promoteintegrated pest management (1PM).

ili. Water
Good practicesrelated to water will includethosethat maximizewater infiltration

and practicesthat avoid contamination of water resources.
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iv. Crop and Fodder Production

Good practices related to crop and fodder production will include selection of
cultivarsand varietieswith high productivity, quality, market acceptability and nutritional
value, disease and stressres stance etc.

v. Harvest and On-farm Processing and Storage

Good practicesrelated to harvest and on-farm processing and storagewill include.

clean and safe handling for on-farm processing of products.
userecommended detergents and clean water for washing.
storefood productsunder hygienic environmenta conditions.

pack food producefor transport in clean and appropriate containers.
training of staff for giving awareness on personal health and hygiene.
proper maintenance of equipment.

Practical activity

1.

A progressivefarmer practicing organic farming wantsto apply for crganic
certificateto ensureactua pricefor hisorganic produceasper organic tandards.
Helphimby giving himalist of certifying agenciesand explaining theprocedure
for getting organic certification.

To certify afarm and its products as organic severa procedures haveto be
followed and inspected. Giveabrief note.

Safeand wholesomefood for consumptionistheright of consumers. GAPis
theterm associated with this. Explainitssignificance.

Assessment activity

1.
2.

Group discussion on conceptsand relevance of organic certification.

Seminar on Organic certification (purpose of organic certification, organic
certification agencies, process of organic certification).

Visitto an organic produce outlet to collect detail son product labelling.
Assgnment onorganic certificationinIndia

Assignment on Good Agricultural Practices(concepts, objectives, key dements,
potentia benefits).
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TE questions

1.

A progressivefarmer practicing organic farming wantsto apply for crganic
certificate to ensure actual price for his organic produce as per organic
sandards. Help him by givinghimalist of certifying agenciesand explaining the
procedurefor getting organic certification.

To certify afarm and its products as organic several procedures haveto be
followed and inspected. Giveabrief note.

Safeand wholesomefood for consumptionistheright of consumers.GAPis
theterm associated with this. Explainitssignificance.
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4

ICT Enabled extension services in
agriculture

In present scenario of Agriculture farmers need accumulation and integration of
knowledgeandinformationfrom diversesources. Inorder to makecredentid, accurate
and rationa decisionsfarm managers need speedy accessto advise on agricultural
problemswhich should betimely, reliableand consstent. Theunit givesan overview
on|CT enabled extension servicesrel ated to agricul ture such as popul ar agri extension
related softwares, decision support systems, pest, disease and nutrient deficiency
diagnose softwares, ICT enabled crop health clinicsand farmer support schemes

Learning outcomes
Thelearner :

e narratestheimportance of |nformation communication technology (ICT) in
Agriculture.

*  practisesthecommon holistic, specific and diagnostic information systems.
*  practicesvariouskiosk based and mobile phone based information systems
*  narratesother areasof ICT inagriculture.

* identifiesthevariousfarmer support schemesinKerda.

4.4 ICT enabled extension services in agriculture

4.4.1 Importance of ICT in Agriculture

Thefarmersneed timely information on what to produce, when to produce, where
to produce and how to produce. They aso needtimely

and reliable solutions to the problems which they ICT
encounter during the various stages of crop production
. Information and decision support system has been
recognized asapowerful tool to storehuman knowledge
in computers for the purpose of making expert’s
knowledgeavailableto users.
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ICT stands for “ Information and Communication Technology”. It refers to
technol ogiesthat provideaccessto information through tel ecommunication.

4.4.2 Information and Decision Support System (DSS)

Information systemsprovide content mostly asyou arereading abook. Thedecision
support system (DSS) takesinputsfrom usersand guidesthemto arrive at theright
decision. Thediagnosisof apest problem based on structured questionsand photos
formsan examplefor DSS.

4.4.2.1 Holistic Information Systems

1. Harithakeralam: www.celkau.in

¢ developed by Keralastate I T Missionin 2004.

* coversover 50 major crops of Kerala and contains a number of animated
videos.

2. Kissan Kerala Information System : www.kissankerala.net.

e coversbasicdetailsonover 100 mgor cropsof Kerda

* theonline*fertilizer advisor’ and ‘ contact an expert’ formsthe uniqueness of
thesystem.

» acollection of FAQsareaso maintained.

*  theprojectisrunby Department of Agricultureand I1I TM-K.

3. Karshikajalakam : www.celkau.in

*  coversdetailsof mgor crops, anima sand fisheries aspects.

*  apestdoctor and crop calendar makestheinformation system still rel evant.
*  gsmadl video clipping were used to depict redl field Situation.

e developedby KAU originally asaCD version.

4.Farm Extension Manager: www.farmextension manager.com

*  coversthemajor fivecropsof Keradaindetail.

* ithasanonlinefertilizer caculator, pest doctor, management guide, irrigation
advisor, crop planner etc.

e agri-businessand veterinary aspectsare also covered.
*  developed by KAU and DRISHTI.
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5. KAU Agri-infotech Portal : www. celkau.in.

*  detaledinformation onimportant cropsof K erdabes desfisheriesand veterinary
aspects.

*  theKAU Fertulator, KAU E-Crop Doctor and mediagallery makethe portal
unigue.

*  developed by Center for E-Learning, KAU, Ve lanikkara.
. TNAU Portal:www.agritech.tnau.ac.in

o

information onall round production aspects of anumber of agricultura crops.

the voluminous nature and the correct description of managementl measures
under plant protection maketheinformation system unique.

9. TNAU Agritech Portal: www.agritech.tnau.ac.in

*  providesdetailedinformation on all round production aspectsof anumber of
agricultura crops.

10. Farmer Portal : www. farmer.gov.in

*  nationd portal on agriculture maintained by the Government of India.

*  containsregion gpecificinformation on seeds, fertilizers, pesticides, machineries
11. AGMARKNET Portal:www.agmarknet.nic.in

*  providesinformationon priceandarriva of important agricultural commodities
onadally basisacrossthe country.

4.4.2.2 Specific Information Systems
1. Flowering plantsof Kerala:
*  doneby KeraaForest Research Institute, Peechi.

*  itcontainsbotanicd information on over5000 plantsof Kerdawith good quality
photos.

* CDvesonisavalableat KFRI, Peechi for sale.

2. Fruitipedia: www.fruitipedia.com

*  encyclopediaof ediblefruitsof theworld developed by DrChiranjitParmar.
*  containsdetailedinformation onover 452 fruit plantsidentified acrosstheworl d.
3. Medicinal and aromatic plants:

*  containsdetailsabout over 300 medicina plantsof Kerala
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*  theCD can bepurchased from TheAromatic and Medicina PlantsResearch
Station, Odakkali.

4. Flowersof India : www.flower sofindia.net
*  onlinewebsiteonflowers.
*  containsthelargest collection of garden plantswith good quality photograph.

5. Farmer advisory and KM system for Hi-tech
agriculture:www.keralahitechagri.in

* anewi nitiativefrom Department of Agriculture, Government of Kerala.
* userscanloginand get connected with all poly housegrowersin Kerala
e userscan contact expertsto solvefield problems.

6. ATMA Kerala:www.atmakerala.in

*  developed by thedepartment of agriculture.

* aninformation system for displaying innovationsand successstoriesof ATMA
fromvariousdigtricts.

*  themonthly technical advisory fromvariousdigtricts, thefield trial sconducted,
thefarmers’ field school etcisuploadedinthiswebsite.

4.4.2.3 Diagnostic and Calculation Tools
1. Crop Health Decision Support System: www.kissankerala.net
* thissoftware coversplant protection aspects of magjor cropsof Keraa.

*  goodqudity origina photoswith comprehensive management recommendation
arethesdient feature.

*  the problem identification is done through photographs.This software is
developed by ateam of KAU scientists.

2. Pest doctor: www.farm extensionmanager.com
» this tool under followsathree step inverted tree diagnostic methodol ogy.

»  diagnosisstartsfrom the basic plant part where symptomsare noticed. Based
on elementsof visua perception narrowing of choicesisachieved.

*  adetaledinformation sheet on each problemisincluded.
3. Onlinerubber clinic: clinic.rubberboard.org.in
*  developed by rubber board
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thetool helpsto arriveat the problemsin rubber cultivation through aseriesof
guestionsand photographs.

4. KAU Fertulator:

thetool helpsto havethefertilizer recommendation for all thecropscoveredin
the package of practice.

thespecidty of thetool isthat therecommendationwill beavailablefor al the
commonly usedfertilizers.

the users haveto download the software

Soil based plant nutrient management information system :
www.keralasoilfertility.net

an outcome of amajor project that storesthe database of soil fertility dataof
amost all panchayatsof Kerala.

Can be logined with user nameand password only.

6. KAU E -Crop Doctor: the ww.celkau.in

helpsto havearedisticestimation of thequantity of pesticidesrecommended for
thecrop plantsof Keraa.

thedetail sof tradename and quantity for variousunitscan beeasily takenfrom
theinformation system.

the usershaveto downl oad the software.

7. Credit C alculator: www.farmextensionmanager.com

arealistic estimate of the eligible finance under crop loan component from
nationaized banks.

devel oped based on the concept of scale of finance, the software al so takes
care of theloanfor intercropsaswell.

thefinal repayment amount with theinterest portionisworked automatically
based on theareaof cultivation.

8. Fertilizer Calculator:

The newly developed tool under farm extension manager has over 200
recommendations of amost all plants covered in the package of practice of
KAU.

Theonlinetool facilitatesyouto modify theblanket recommendation according
to soil test values.

&
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*  thefinal recommendations can be taken in the form of straight or complex
fertilizers

9. Pesticide calculation:
*  availableunder farm extension manager
*  helpsto havethe recommended pesticide crop wise and pest wise.

» fadlitatessorting based ontradename, label colour, typeof formulation chemicd
name.

*  thedosagesaregiven per liter, per acre basiswith needed spray volume.
10. Oushadham: www.ctcri.org
* anonlinedisease and pest diagnostic developed from CTCRI, Trivandrum.

* theonlinesystemwith the hel p of photosand systemati ¢ reasoning procedure
arriveat the problem.

*  thecontrol measuresareal soincluded.
4.4.2.4 Kiosk Based Information Systems

1. Agricultural Kiosk:

*  developed by scientistsof KAU, coversaround 10 cropsand cover al aspects
of crop production.

* implemented in the Kiosks promoted Department Agriculture, by the of
Government of Kerala.

*  copy of thesoftware can be obtained from Extens on Department, College of
Agriculture, Vellayani.

2. Nekrishi.com:www.farmextension manager.com

developed by ateam of KAU scientistsexclusively for touch screen kiosk.
containsinformation onricecultivation.

3. Vegetable cultivation: www.celkau.in

*  developed by Green Touch Media, Trivandrum for the Department of
Agriculture, Government of Kerala,

»  theDVD containsinformation with video clippingsonaround 15 vegetables.
* theorganic production aspectsarea so well taken care off.

&
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4.4.3 Mobile phone based ICT services
4.4.3.1 Kissan Call Center

The Department of Agriculture& Cooperation (DAC), Minidry of Agriculture, Gowt.
of Indialaunched Kisan Call Centers on January 21, 2004 across the country to
deliver extension servicesto thefarming community.

Themainaimof the project isto answer farmers querieson atelephonecdl intheir
owndiaect. Thesecall Centresareworkingin 14 different locationscovering al the
Statesand UTs. A countrywide common eleven digit Toll Free number 1800-180-
1551 hasbeen alotted for Kisan Call Centre. Thisnumber isaccessible through
mobile phones and landlines of all telecom networks including private service
providers. Repliestothefarmers’ queriesaregivenin 22 local languages.

Call center servicesareavailablefrom 6.00 amn to 10.00 pm on al seven daysof the
week at each KCC location. Kisan Call Centre agents known as Farm Tele
Advisor(FTAS), are graduates or above (i.e. PG or Doctorate) in Agriculture or
adlied (Horticulture, Anima Husbandry, Fisheries, Poultry, Bee-keeping, Sericulture,
Aquaculture, Agricultural Engineering, Agricultural Marketing, Bio-technology, Home
Scienceetc. and possessexcd lent communi cation skillsinrespectivelocd language.

Querieswhich cannot beanswered by Farm TeleAdvisor (FTAS) aretransferred to
higher level expertsinacall conferencing mode. These experts are subject matter
soecidigsof StateAgriculture Departments, ICAR and StateAgriculturd Universities.

4.4.3.2 \oice SMS based service

The voice SMSfacility overcome the language barriersin the text based SMS.
Herethemessageisnormdly givenasvoicefor 60 seconds. Therearemany initiatives
inthisdirection. The Department of Agriculture, Government of Keralahasinitiated
a programme of sending voice- SMS to farmers. The content information was
developed by KeradaAgricultural University and thetechnical sidewaslooked by
IITM-K, Trivandrum. The messagewas send on Monday and Thursday at 7 AM
free of cost. Thereach of messagewasupto 11akhfarmers. Onehasto register at
theKrishi Bhavanfor getting the service.

IFFCO Kisan Sanchar Limited

IFFCO Kisan Sanchar Limited is ajoint venture between the telecom network
operator Airtel and theIndian Farmer’sFertilizer Co-Operative Limited (IFFCO).
In addition to crop advice and the weather, IKSL provides advice on animal
husbandry, rurd healthinitiatives, and theavailability of productssuch asfertilizers.
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Membersof theservicerecavefivevoicemessagesaday with agricultura information
and advice; they also have free access to a dedicated agricultural help line. For
detailsrefer at wwww.ikdl.in.

mKisan SMS Portal for farmers enables all Central and State government
organizationsin agricultureand allied sectorsto giveinformation/services/advisories
tofarmersby SM Sinther language, preferenceof agricultura practicesandlocation.
Farmerscanregister themselvesfor receiving these messages on their mobilesas
per their need.

4.4.4 Other Areas of ICT in Agriculture
A.E-learningplatform

The development in e-learning platform hel psto redefine the distance education
programmes. The course materialsthat were earlier send through post now reach
the studentsonline. There can have better tutorialswith animated video and text.
Thestudents can contact theexpert or participatein variousdiscussonforumsonline.
Further, real time objective eval uation process can al so beintroduced.

TheCentrefor e-Learning of KerdaAgricultural University offerse-Krishi Patashaa
onlinecourses. “ OrganicAgricultural Management”, * Plant Propagation and Nursery
Management”, “ Post Harvest M anagement and Marketing of Fruitsand Vegetables’
arethethreeonline courses. The six monthsduration coursesare offered in English.

B. Videoand TV Programmes

Farm videos form another major area of ICT application in agriculture. Kissan
Keralaproject itself has uploaded over 450 videos on agriculture. These videos
giveatruerepresentation of real lifesituation. All major news and entertainment
channelsare broadcasting farm programs. To know about the programme schedule
and details, themedialink under www.celkau.in isvery much useful. And to contact
any media person the Media Handbook 2014 available online and published by
Information & Public Relations Department, Government of Keralawill begresatly
useful.

C. Radio and Other Wireless Technologies

Wirelesstechnol ogies have numerous applicationsin agriculture. A number of AM
and FM stationsarefunctioning in Keralaunder private and public sector. These
stationstelecast anumber of farm programmesat regular intervals.

Community radioisanother innovationin thisdirection. Community radioprovidesa
mechanismfor fadilitatingindividuds, groups, and communitiestotell their owndiverse
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storiesand to share experiences. Radio Mattoli (90.4 FM) isthefirst Community
Radio Serviceof Kerdaoperating at Wayanad Digtrict. It providesfarmers, tribes,
dalits, women and children an opportunity to speak out, and be heard. Asof now,
ninecommunity radio stationsgot registration fromministry of broadcagtingtorunin
Kerala

D. Community L earning Centers

Theopening of community learning centersand running variouseducative programmes
by them isamove happened with the progressin ICT. In the Wayanad district of
Keraa, six village resource centers are operating. These centers are connected
through locd cable networksand offering video conferencing facility.

Expertswho arefar away can handle atraining section through video conferencing
facility. Thelistenerscan ask question and interact with various other groupsthrough
thefacility. Thetopic covered never restrict with agriculture. A number of hedthand
nutritiona topicsare also been covered.

E. Computer-controlled Devices

Farming isnow moving from subsistenceto precision. Andin precisonfarminga
number of automated systems and application find a place. Just like a
sphygmomanometer measuring the blood pressure, automatic pH metersmeasuring
soil pH are now available. Similarly, with computer connected sensors, the data
from remote weather stations can be automatically recorded and transmitted under
user defined periodicity. With only aSM Sfrom your mobilethe pump set will start
working and irrigatethewholefield and you can till beaway fromthefield. There
are remote connected coconut climberswhich do al climbing operation under a
hand press. Themilking of dairy farmscan befully automated in the sameway as
automatic drinkers can be used to supply water. The scope of ICT inthisareais
very wide and we can see many more new applicationsin the coming days.

F. Remote Sensing Technologies

A number of remote sending technol ogiesfind anincreasing gpplicationinagriculture.
Geographicinformation systems(GIS) areextensively used in precision farming.
Landismapped digitaly, and pertinent geodeti c datasuch astopography and contours
arecombined with other satistical datafor easier andlysisof thesoil. GISisusedin
decision making such aswhat to plant and whereto plant using historical dataand
sampling.

The useof the Global Positioning System providesbenefitsin geo-fencing, map-
making and surveying. With the use of GPS, extension persona can producesimple
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yet highly accuratedigitized map without the help of aprofessiond cartographer. To
sitean example, the solution to prevent an e ephant fromwandering intofarmsand
destroying precious crops was to tag the elephant with adevice that sends atext
messagewhenit crossesageo-fence. Using thetechnology of SMSand GPS, the
el ephant canroam freely and the authoritiesare aerted whenever itisnear thefarm.

G. OfficeAutomation

Office Automation Systems are systems that try to improve the productivity of
employeeswho need to processdataand information. Perhapsthe best exampleis
thewiderange of softwaresystemsthat exist toimprovethe productivity of employees
workinginanoffice (e.g. Microsoft Office XP).

Other, more-specialized applications, such as software used for supply chain or
financia management are a so becoming morereevant intoday’sfarming. Simple
accounting software hasallowed cooperatives to manage production, aggregation,
and saleswithincreased accuracy. The departments can devel op computer networks
and onlinehill payment facilitiesthat can result better resource utilization. Oneof the
recent innovation inthisdirection isthe automatic seed vending machine.

4.4.5 Farmer Support Schemes

The Department of Agriculture in Kerala undertakes formulation of various
programmesin areassuch as.

*  Cropproduction.

* Infrastructure.

e Planting materid productionand distribution.
*  Qudlity control of agriculturd inputs.

*  Farmmechanization.

e Trander of technology.

*  Agriculturd marketing.

*  Cropdamageredli€f.

¢ Womendevelopment.

Krishibhavansin every panchayat is the grass - root level office headed by the
Agricultural Officer. Thereare 1046 Krishibhavansinthe State. 2 - 3Agricultura
Assistants assist the Agricultural Officer. The activities of the Department are
spearheaded and coordinated by the Agricultural Officer in his jurisdiction.
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Krishibhavans have alead role in planning, formulation, and implementation of
agriculture projectsof local salf - government.

4.45.1 AgriClinics
TheMinigry of Agricultureand farmerswelfare, Government of India, in association
withNABARD haslaunched aunique programmeto take better methods of farming

to each and every farmer acrossthe country called Agriclinicsand Agri Business
Centers (AC & ABC) scheme.

Agri-Clinics are envisaged to provide expert advice and servicesto farmerson

varioustechnol ogiesincluding soil health, cropping practices, plant protection, crop
insurance, post-harvest technology and clinica servicesfor animals, feed and fodder
management, prices of various crops in the market etc. which would enhance
productivity of crops/animalsand ensureincreased incometo farmers.

One of the mgor agri ventures under this schemeis Crop protection services,
including pest surveillance, diagnostic and control services (with culture rooms,
autoclaves, microscopes, EL1SA kitsetc .for detection of plant pathogensincluding
viruses, fungi, bacteria, nematodes, and insect.

4.4.5.1.1 Functioning of Agri clinics

1. Basdinedataon plant healthinthepanchayat isto be collected.

Plant health record should be maintained.

Feedback register should be kept.

Pest surveillance group should beformed.

Training and awareness programme should begiveninregular intervals.

Computerised databasefor al the pest and diseasesreported in the panchayat
should be devel oped and e-mail support should be used for consultation for
diagnosisand advisories. Panchayat should beinvolvedinal theactivities of
thedlinic.

4.4.5.2 Schemes implemented by Department of Agriculture
1. RKVY /RastriyaKrishi VikasYojana

e A gpecid central assistance scheme launched to rgjuvenate agricultural sector
during eevenfiveyear plan.

*  RKVY fundsareprovided to states as 100 % grant by the Govt. of India.

o g b~ WD




I AGRICULTURE CROP HEALTH MANAGEMENT

2. Karshaka Pension Schemefor Small and Marginal Farmers

¢ Thestategovernment isimplementing monthly pension schemefor small and
marginal farmersabove 60 yearsof age.

3. National Agricultural Insurance Scheme (NAIYS)

e implemented by theAgricultural Insurance Corporation.

*  coversinsurancefor crops such as paddy, banana, tapioca, ginger, turmeric
and pineapple.

4. Comprehensive Vegetable Development Programme

*  Objectiveof attaining salf-sufficiency invegetable productioninthe sate.

5. Agroservice Centres

» functionsasasinglewindow systemto ascertaintheavailability of farmlabor,
inputs, planting materia's, plant protection agentsetc.

6. Crop Insurance Scheme

* A cropinsurance schemehasbeenin operation in the State, with contribution

from the participating farmers, covering 25 major crops grown in the state
since 1995.

*  itamsat revamping thecropinsurance programmeto cater to risk coverage of
small and margina farmers.

7. Agricultural wholesale mar kets

» functionasfadilitatorsin conducting auction sleof agricultura productscollected
directly from farmerswithout theinterference of intermediaries.

8. LEADS/L ead farmer centred Extension Advisory and Delivery Services

«  utilizethespotentid of lead farmersfor transfer of technol ogy and addressthe
fieldlevel problemsof salected farmers.

9. ATMA/Agricultural Technology M anagement Agency

* aregistered society of key stakeholdersinvolvedin agricultura activitiesfor
sustainableagyricultural development inthedidrict.

ATMA atthedigtrict leved isresponsgiblefor al thetechnology dissemination
activities Itmaintainsalink with al thealied departments, reseerch organisations,
NGOsand other agenciesassociated with agriculturd devel opmentinthedidrict.
Thusresearch and extension unitswithin the district such asZonal Research
Stationsor sub stations, Krishi Vigyan Kendrasand the allied departments of
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Agriculture, Anima Husbandry, Fisheries, Sericulture, Agroindustriesetcwould
congtitutemembersof ATMA.

10. SAMETI/SateAgricultureM anagement and Extension Training I ngtitute

functionsasthemode training institute at statelevel intheareaof agricultura
management.
Itislocated at Thiruvananthapuram.

11.Schemes for Integrated Pest Management System

14.

15.

16.

17.

to keep pests and diseases of crops below Economic Threshold level by
adopting anintegrated pest management practice.

constant pest surveillance and monitoring to ascertain pest popul ation.
cregte awarenessamong farmerson the prominent pests.
Projectsfor value addition

Small FarmersAgri Business Consortium (SFAC) hasbeen identified asthe
implementing agency of thescheme.

Individua entrepreneurs, SHGs, Clusters, NGOs, partnershipwill beconsidered
under thisscheme.

Kuttanad Package

assistlancefor improving thefarming conditioninAlappuzhaand | dukki districts
inKeraa

by Government of India.
Idukki Package

The report on Dr.MS. Swaminathan commission on Idukki deals with the
problem and possible solutionsrelated to I dukki District.

Wyanad Package

Variousagricultura development Programmesareimplemented inthe Didtrict
whichisconsidered asthemost distressed and Backward District.

Spices Development Programme

Implemented for the Promotion of Spicecultivators.
Sustainable Rice Development Scheme

for sustainable devel opment of rice based farming system.




I AGRICULTURE CROP HEALTH MANAGEMENT

»  concentrated inthreemajor rice- growing tractsof the Statefor augmenting
riceproductivity.

*  objectiveof theproject istoincrease average productivity of riceto around 3
tonnesper hectre.

*  Theprojectisproposed to beimplemented through Kudumbasree, self help
group of rural women, local self governmentsin association with research
institutionsand financial institutions.Group farming samithi es/Padasekhara
samithieswill congtitute the nucleusof the programme.

18. Biogas Scheme

19. Quality control Scheme

20. Soil, Fertilizer and Plant Protection chemical analysis
21. People'sPlan

22. Area Development Scheme

23. SHM Schemes (State Horticulture Mission)

Thisscheme envisagesan end to end devel opment of the Horticulture sector covering

production, post harvest management, processing and marketing. Themain objectives

of theMissonare:

*  Toprovide holistic growth of the horticulture sector through an area based
regiondly differentiated srategieswhichincluderesearch, technology promoation,
extension, post harvest management, processing and marketing.

*  Toenhancehorticulture production, improve nutritional security and income
support to farm households.

*  Tocreateopportunitiesfor employment generation for skilled and unskilled
persons, especially unemployed youth.

Various Projectsimplemented under SHM are: Poly House cultivation, Rain Shelter,

Creation of water source, training etc.

24. Agricultural Technology I nfor mation Centre, Mannuthy (ATIC)

TheInformation and Sales Centre of KeralaAgricultural University wasupgrade
intotheATIC. Itsobjectivesare:

*  Toprovideasnglewindow deivery sysemfor agricultura information aswell
asproductsand technol ogiesdevel oped by the University withaview todeliver

qudlity servicestotheclientde.
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To strengthen the farm advisory services by adopting amulti - disciplinary
gpproachto problem solving.

To provide mechanism for feedback from the end usersto theresearch system.

Tofunction asarepository of agricultura information pertaining to farming
skillsand practices, farminputsand agricultural education.

To offer consultancy servicesto the different stakeholdersin the tate.

To offer training to unempl oyed youth to equip them to becomejob providers,
rather than jobseekers as part of the NABARD project.

4.4.5.3 Other agencies which implement schemes for farmers

Rubber Board

Nationd Horticultural Board

Directorate of Arecanut & Spices Development
TeaBoard

Coconut Development Board

SpicesBoard

Directorate of Cashew nut & Cocoa Development
Nationa Seeds Corporation

Save Grain Campaign

Land Development Corporation

MILMA

Land Use Board

Poultry Devel opment Corporation
TheKeralaLivestock Development Board Ltd
NABARD

KERAFED

Small FarmersAgri BusinessConsortium
KerdaAgro Industries Corporation Ltd
KAMCO

VFPCK
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e Saifed
« Radco
Coir Board

*  Agricultura and Processed Foods Export Devel opment Authority
*  MarineProducts Export Development Authority

e Cashew Export Promotion Council

List of extended activities

Unit 1- Protected cultivation

Giving propagandaon therelevance of protected cultivation and low cost protected
cultivation structures.

Preparation and sales of botanicalsto thelocal people.

Setting up of community vegetabl e seedling nursery inahitech farm and distributing
theseedlingsto them.

unit 2- Pesticidesand pesticideresidue elimination
Conducting seminarsontheilleffectsof indiscriminate pesticideuse.

Distribution of |eaflets showing simple methodsto remove pesticide residuesfrom
vegetables.

Unit 3- Organiccertification
Undertaking organic vegetablefarmin nearby houses.
Setting up organic gardenin anearby office.

Taking classeson organic certification highlighting theenvironmental benefitsand
high market price of organic certified products.

Unit 4- ICT enabled extension servicesin agriculture

Updating farmers about variousfarmer support schemes.

Conducting workshopson theuse of ICT enabled agriculturerel ated softwares.
List of practical activities

Unit 1- Protected cultivation

1. Familiarizationwith different typesof protected cultivation structuresbased on
shape, construction and covering material.

2. Preparation of growth mediaused in protected cultivation.
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3.

5.
6.

Familiarizationwith variousequipmentsused for measuring climetic parameters
insdegreen house.

Diagnosisand management of common pestsand di seases seen in protected
cultivation.

Familarization withirrigation system and fertigation requirementsin protected
cultivation.

Vigttocommercid Hi-techfarm.
Familiarization and practicing of Hydroponics.

Unit 2- Pesticides and pesticide residue management

1.
2.
3.

N o g &

Familiarization with common pesticideformul ations.
Cadculation and preparation of insecticideformulationsfor field gpplication.

Familiarization with different new generation pesticidesand their formul ations
avalableinthemarket.

Cd culation of common fungicideformulationsfor field gpplication.
Practicing field application of pesticide sprays.

Familiarization and preparation of pesticidelabd.

Practicing s mplemethodsof pesticideresiduedlimination from vegetabl es.

Unit 3- Organiccertification

1.

Familiarization with the procedurefor organic certificationin India.

Unit 4 - ICT enabled extension servicesin agriculture

1.

Familiarization and practiceof different ICT enabled agriculturerdaedinteractive
softwares- crop decision support system —pest, diseaseand nutrient deficiency
diagnosis softwareslike e-crop doctor, Karshikajalakam, pest doctor, online
rubber clinic.

Familiarisation with crop health diagnostic centres.
Familiarization with variousimportant farmer support schemes.
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APPENDIX |

PEST OF CROPS

Ricestemborer -Adult  Ricestem borer- larva Gdl Midge

Rhinocerosbectle
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Coconut Mite Pscudostem weevil Bananarhizomeweevil

Brinja Fruit borer epilachnabesetleinBrinjd Tomato fruit borer
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Americanserpentineleaf miner - Mangofruitfly Mango Hopper
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APPENDIX [l
DISEASES

Coconuit | esf rot Coconut stem bleeding Coconut Root wilt

Dampingoff invegetables  Littlelesf of Brinja
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Mosaic(Cucurbits)

Web blight(cowpea) Fusaria wilt (cowpea) Anthracnose(cowpea)
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Abnormd leaf fal(rubber)  Powdery mildew(rubber)

-

Pink disease(rubber)




