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Foreword

Agricultural production in India has increased considerably during the last four decades, leading to an
era of food self-sufficiency. The remarkable growth has been achieved through the intervention of newer
technologies in the form of high yielding crop varieties, chemical fertilizers and pesticides, as well as from the
expansion of cropped area. At the same time, there is a rising public concern about the potential adverse effects
of chemical pesticides on the human health, environment and biodiversity.

Pests are major biotic constraint to achieve self-sufficiency in ensuring food security. Losses due to
pests in general, vary between 10-30% depending upon the genetic constituent of crop, its health and the
governing environment. The pest vagaries are major impediment in achieving sustainable agricultural
production. In view of injudicious use of chemical pesticides and environmental problems, Integrated Pest
Management (IPM) has been accepted as a cardinal principle of Plant Protection in the overall Crop Protection
Programme under the National Agricultural Policy of the Govt. of India. IPM being an eco-friendly and
economically viable approach has been widely accepted all across the country. Human resource development,
conservation & augmentation of bio-control agents, pests surveillance & monitoring, weed ecology and
management and laboratory production of biological control agents are most important component of IPM to
take proper decision to manage any pest problem.

With a view to provide technical knowledge to the staff of CIPMC located in different state, Standard
Operating Procedure (SOP) covering different functional aspects of Integrated Pest Management is published
by the Directorate of Plant Protection Quarantine and storage (DPPQS) in June 2014. The SOP has been
developed with the technical inputs from experts from DPPQ & S, Faridabad. It will also be useful in reducing
the pesticide residues in exportable agricultural commodities by managing pests/diseases/weeds/nematodes
with least dependency on chemicals and promoting eco-friendly approaches and practices.

I am confident that this SOP will able to fulfill aspirations of our farmers to manage pest in their
different crop ecosystems and facilitate agricultural extension officers to conduct Farmers Field School (FFS);
orientation training (2 days), refresher training (5 days) and SLTP (long duration); surveillance and
monitoring; laboratory mass multiplication; conservation and augmentation; weed ecology and management. I
congratulate and thank all the members of CBG (Capacity Building Group) for IPM who has actively
participated and provided inputs for compilation of this SOP.

Dr. S. N. Sushil
Plant Protection Advisor
Dte. of PPQ&S, Faridabad



PREFACE

Integrated Pest Management (IPM) has been accepted as a cardinal principal of Plant Protection in
overall crop production programme under National Agricultural Policy of Government of India. This concept
manages the pest population in such a manner that economic loss is avoided and adverse side effects of
chemical pesticides on crops and environment is minimized. IPM being an eco-friendly, socially acceptable and
economically viable approach has been widely accepted across the nation. Yet the penetration has not been felt
at the grass root level. Efforts made in this direction suffer when officials responsible to run IPM related
programmes are transferred because of unavoidable reasons. To overcome such constraints it was felt to come
out with “STANDARD OPERATING PROCEDURE” (SOP) for IPM in this Directorate which can guide the

fresh recruiter and/or transferred technical officials for implementing the IPM programmes successfully.

Consequently, a capacity building group on IPM was constituted by Plant Protection Adviser from the
officials of the Directorate of Plant Protection, Quarantine and Storage to prepare and update the literature on
IPM; refine & redefine the curriculum of various activities of Central IPM Centres of this Directorate scattered
across the nation. Five different groups were formed to provide inputs on various aspects to contain
pests/diseases/weeds/nematodes/rodents in crop ecosystems; breed bio-agents in labs and conserve natural

enemies in the crop ecosystems and develop standard curriculum for HRD programmes.

It is believed that this SOP will help to cater to the needs of the new comer in the CIPMCs and will

make him confident in promoting the IPM programme in the country.

June 5, 2014
Ram Asre
Addl. PPA (IPM)
Dte. of PPQ&S, Faridabad
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1. FARMERS FIELD SCHOOL FOR
INTEGRATED PEST MANAGEMENT

Farmers Field School (FFS):

Farmer Field Schools (FFS) is an agricultural
school of farmer which is conducted by the
farmers on their own fields. This is research
based learning  through non  formal
education(NFE)

FFS provide opportunities for learning by
doing. It teaches basic agricultural and pest
management skills that make the farmers
experts and perfect on their farms in decision
makings.

FFS is a forum where farmers and facilitators
debate on observations, shows experiences and
present new information to come to the
conclusion

CBG-IPM: FFS, HRD, OTP, SLTP

Essential elements of FFS:
The group:

The group comprises of individuals (30
farmers) with common interests, forming the
core of a Farmer Field School. The FFS tends
to strengthen existing groups or may lead to the
formation of new groups

The Field:

The field is the school which has the facilities
of training materials like plants, pests and
natural enemies. In most cases, the groups
provide a study site with a shaded area for
follow-up discussions.

The Facilitator:

The facicilitator is a technically competent
person who leads group members through the
hands-on exercise and facilitates the activities

Aims of FFS

Empowering farmers with knowledge and skills
Making farmers experts in their own fields.
Sharpening the farmers’ ability to make critical
and informed decisions.

Sensitizing farmers in new ways of thinking
and problem solving

Helping farmers learning how to organize
themselves and their communities to become
sound socially and economically.

A
~

=3

to arrive on conclusion.

FFS establishment

Selection of right village for establishing FFS
and the selection of right kind of farmers as
trainees will greatly contribute to the success of
the FFS. Prior to starting of FFS at least two
visits are required.

First visit

It is expected that the FFS facilitators will be
establishing FFS in their own area of posting
and hence they should be familiar with the
villages profile based on the information that
may have already, select potential villages for
visiting.

Standard Operating Procedures for Integrated Pest Management



Criteria and steps for village selection:

All approachable location/villages should be
selected

With maximum pest problems should be
selected

High pesticide usage and related problems to be
preferred

Irrigation facilities should be preferred

Too close to city to be avoided

No IPM training conducted previously

Political sensitiveness should be avoided

Fairly easy access should be preferred
Comfortable rapport between facilitators and
farmers.

Aware with the purpose of visit by the village
leader

Request him to invite all cotton/rice/vegetable
growers (depending upon the crop chosen) for
general meeting

Collect village profile

Area under crop cultivation

Number of farmers

Pest problems in previous crops

Pesticide usage in previous crops

Information about irrigation facilities

Request the village head to organize meeting in
the following week.

Women farmers participation is also required
The date, time should be fixed in consultation
with village leader

Social and economic status of the farmers

To identify potential farmers site selection during
second visit:

This visit should be one week prior to the first
visit

Organize the general meeting as planned
Ensure participation from farmers, women
farmers

Discuss the important problems related to crop
management

Discuss about FFS structure

Outline of FFS

Nature of training

No provision of honorarium for attending the
FFS

There will be refreshment in each session

The facilitator should announce the interested
farmers to work as farmer facilitator

Criteria and steps for farmer’s selection:

CBG-IPM: FFS, HRD, OTP, SLTP

The farmers should be typical of that area in
terms of crop cultivation

Active farmers should be preferred

Should be energetic and physically fit

SC/ST /Women farmers should be given
preference

Willing to learn at their own.

The village head will help in choosing right
farmers.

Finalize the list of 30 farmers.

Request the selected farmers to attend the next
meeting.

Conduct this meeting at least two week before
commencement of FFS

Conduct signs and symptoms exercise

Conduct meeting with selected farmers

Hold participatory discussion to identify local
problems related to total crop management
Identify local needs

Explain FFS activities in detail

Discuss farmers practice

Ask the farmers for their own practices to
follow in farmers practice plot

Explain the farmers about IPM practices are to
be followed in the IPM plot

With the consensus of the farmers, select
suitable FFS field and training site

Finalize the inaugural day for FFS and check
out programme

Criteria and steps for field selection:

Select minimum of 2 acres

The field should be belonging to one farmer

It should be easily accessible and should not be
too far from FFS village

The filed should be close to the meeting place
(gathering place)

Some shady areas should be nearer to the field
No water stagnation in the field

No abnormalities in the field

Identify farmer who is willing to give the land
for conducting field experiments and AESA

He should agree to follow the schedule of
farming operations as finalized by the farmers
He should agree to meet all the expenditure
involved for both the fields except the IPM
inputs for pest management.

He should agree to allow the farmer participant
to work in that field to organize field day.

At the planning meeting through participatory
discussion with all selected farmers the
facilitators should make verbal contract with
FFS farmers.

The FFS day of the week
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The time to start FFS session

The duration of FFS sessions
Norms/regulations/rules for FFS

Grouping of participants

Assign the name to each group

Allow the participants to select the leader for
their group

o Finalize the responsibilities of group leaders

Base line survey:

The base line survey should be conducted in
FFS and Non FFS villages. All the 30 farmers and
10 non FFS farmers from the neighboring village
should be interviewed. The survey should be
completed immediately after the selection of FFS
village and farmers and prior to conducting
planning meeting.

Grouping of farmers:

At the beginning of the FFS, the trainees will be
grouped into five small groups and the grouping
will be maintained till the end of FFS. Each group
will be named by the beneficial insects after
discussion with the participants.

FFS gathering place:

The FFS will have a gathering place, close to
the FFS field, where the farmers will be able to
assemble, make drawing of their field observations,
discuss and make presentations
e Close to the training field
e Accessible to road
e Provision for protection from sun and rain
e Sufficient arrangement to accommodate to all

participants
e Select the site in concurrence with farmer

participants.

FFS Duration:

The FFS should last for entire crop season.
There will be a 14sessions during the period
excluding FFS and field day.

FFS session and duration:

Each FFS session will last for 4 hours except
for inaugural and field day. FFS shall run in the
morning hours preferably.

Norms and expectations:

e The training norms should be set at the
beginning of the FFS and clearly explained to
the farmers.

e All FFS farmers should be punctual in
attending FFS sessions

CBG-IPM: FFS, HRD, OTP, SLTP

The farmers should be committed and devoted
to the work

Attendance will be maintained in every session
If any farmer remains absent for more than 25%
of the FFS session, he should not be given
certificate.

No substitute should be allowed.

Facilitators:

Should have good experience in hand to
conducting FFS

Should be punctual

Should give due respect to the ideas of the
participants

Should be committed and devoted to the work
He can use inputs of the group

Training methodologies:

Season long

Fully field oriented

Learning material is field and it is mainly based
on learning group

Teaching science to farmers

FFS should have minimum lecture and
maximum interaction

The basis for training approach is Non- formal
Training curriculum is based on local needs
FFS is characterized by free and open
communication

Working in small groups.

Obijectives and quality indicators:

Grow healthy crop

Conserve natural enemies

Observe field weekly

Protect environment

Make farmers expert in their own fields

\’vrg“* P AN )
‘ 7 *u@e{

FFS curriculum:
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e Based on local needs and identified crop a
general curriculum will be developed by the
facilitators, prior to starting of the first FFS
session. While developing the curriculum, the
training objectives and quality indicators will
be taken into consideration. The curriculum so
developed at the beginning of the FFS will
serve the guidelines for carrying out FFS
activities. However, it should be remembered
that changes in the curriculum topic/schedule of
activities can be made depending upon the
prevailing situation but this has to be done in
consultation with FFS participant farmers.

e The training will focus on the four different
areas as follows.

FFES curriculum and time matrix.

Item % of time share of the
activities and time
matrix

Science and farmers | 50%, 2hrs

Group dynamics and | 30%, lhrs
team building
exercises

Management aspects | 10%, 30min

Organization aspects | 10%, 30min

Science and farmers:

e AESA of different practices and trials
e Insect zoo

¢ Relevant special topics

Group dynamics/Team building/lce breakers
exercises; Organization and Management:

Work plan

Development

Organizing field days

Organizing FFS materials

AESA follow up

All FFS session will have the following common
activities

e Recapitulation of previous session activities
Attendance of participatory farmers
Presentation of day’s activities

Field visit for AESA

AESA drawing, analysis of observation,
discussion and decision making by sub-groups
AESA presentation by group wise

Follow up of AESA/field action

Observation on experiments

Insect zoo set up and observation

Tea/ Refreshment break

Group dynamics

Special topics

Planning for next week

CBG-IPM: FFS, HRD, OTP, SLTP

e Review of days activities

KEY CONCEPTS AND TECHNIQUES USED
IN FFS
Agro-Ecosystem Analysis:

This entails both living and non-living things
found in an agro ecosystem and the environment.
The activity helps in identifying the functions of the
organisms found in the ecosystem and how they

interact among each other
F", 2 \:

Purposes of AESA:

e Promote learning by discovery and learner with
their own analysis.

e Guide farmers to critically analyze and make
better deC|S|on makers on the|r own flelds

Why AESA’P
e It improves decision-making skills, through a

field situation analysis by observing, all the
biotic and abiotic drawing and discussion.
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The following are to be noted while carrying out
AESA:

General Parameters
Group No.

Field No.

Date:

Week No.

General information
Crop & Variety
Date of planting./sowing
Stage of the crop
Spacing

Fertilizer

Weather

Time of observation
Plant population
Germination %

Plant Parameters

Number of hills/Number of plants
Number of monopodiums/sympodia branches
No. of leaves

No. of diseased leaves

No. of dead leaves

Plant height

No. of pods

Treatment

Treatment schedule

Management practices

Plant drawing

Natural enemies

Observations

Soil moisture

Diseases

Insect pests

Rodent damage./live burrows

Plant health

Deficiency

Weeds

parasites

Predators

Recommendations

What management practices to be applied on
crop production and protection aspects

Long term experiments and field studies:

The following field trials as participatory action
research (PAR) may be adopted depending on the
local needs of the farmers.

The learning cycle processes to be employed
through facilitating scientific methods in choosing
the problems for experimentation. All the

CBG-IPM: FFS, HRD, OTP, SLTP

experiments to be conducted with single variable
factors only with three/four replications. Care to be
taken to record observations properly and timely.
The emphasis is to gain experience on skill
experimentation so that the same can be repeated in
future. The following long term experiments will
enhance the decision making ability of the
participants in terms of plant compensation ability
like defoliation experiments, removal of fruiting
bodies, detillering etc.

Management practice trials

Plant compensation studies

Fertilizer trials

Spacing trials

Varietal trials

Water management trials

Any other need based trials

While taking observations in these experiments
more emphasis should be given on record of
pest and natural enemies

Insect zoo studies:

Insect zoo studies in FFS helps in creating
curiosity and interest among the participants and
farmers. It creates conductive atmosphere for
learning science in the field. Simple studies as
functional role of the organism in the ecosystem,
damage symptoms feeding potential and preference
of predators, parasitization studies. This can be
done using simple equipments such as plastic vials,
containers, Petri plates, plastic cups and field cages
etc.

Special topics:

Special topics support the AESA analysis
involving more deeply on specific issues relating to
ecosystem and IPM principles. Special topics
sharpen the skill of the participants. It also provides
training on basic experimentation methods. Special
topics should be problem based and as per local
needs and should be conducted in fields where the
problems exist.

List of special topics may be chosen from the
following depending on the crop and crop growth.
Example:

e Selection of healthy seeds

Weed management

Soil and nutrient management

Water management

Aphid management

Thrips management

Leaf folder management

Stem borer management
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Not all plant injury will result in yield loss
Case worm management.

BPH management

Leafhoppers management

Helicoverpa management

White fly management

Pit fall traps

Identification of natural enemies

Post harvest technology

Augmentation of Trichogramma
Botanical pesticides

NPB

Bt

Pheromone traps, light traps, bird perches
Adverse effects of pesticides

Diseases management

Soil moisture and its role

Soil characteristics

Concept of agro-ecosystem

Special topics on spiders

Harvest and post harvest techniques
Signs and symptoms of poisoning.
Rodent management

Safe use of pesticides

CBG-IPM: FFS, HRD, OTP, SLTP

Non-Formal education/Facilitation activities:

On successful completion of the field the
participants will conduct FFS and train farmers
using NFE principles. Prime importance is to be
given for NFE topics in the curriculum. The topics
will help to strengthen farmers skills in facilitation,
communication presentation and planning and to
improve the individual contribution to the group.

Optimum utilization of available resources (NFE):

As all farmers are not supposed to be literate,
therefore the method of facilitating the entire
activities of FFS should be based on Non formal
education (NFE). Farmers are from diverse groups
in terms of socio-economic status, religion, caste,
age, education, land holding, intelligence etc.
Therefore, their participation should be facilitated
in such a way so that they should understand that
they are conducting serious FFS as per their
requirements and skill. This will create their interest
in the project.

Pre and Post Evaluation

In order to assess the level of IPM related
knowledge before and after FFS and to know the
impact of IPM training pre and post ballot box test
are conducted

Ballot box test:
All ballot box tests to be conducted only in the
fields.
Five categories for questions to be covered.
e Functional role of organism in ecosystem
e Feeding potential of crop defender and life
cycle
e Damage symptoms
e Plant compensation ability
e Management aspects.
Comparison of pre and post training evaluation
results show a significant gain in the score as a
result of the training impact.
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Reporting/ Documentation

The facilitators should keep the records properly.
They should spend one day in a week for
preparation of reports in the prescribed format to be
sent to the headquarters weekly. Proper FFS records
for all activities should be mentioned for IPM and
non-1IPM fields which will help to calculate cost:
Benefit ratio.

CBG-IPM: FFS, HRD, OTP, SLTP

Raw data of all the observations made by the
different group of farmers

List of materials purchased and supplied to FFS
farmers with their acknowledgements

Important activities should be documented with
photographs

List of bio-control agent supplied to FFS
farmers, with their signature

Village: e List of technical literature supplied to FFS
Crop: farmers, with their signature
Crop stage:
FFS Date | AESA AESA Special | Insect | Topic on | Number | Visitors | Time | Other
session Decision | decisions | topics Z0Oo Non of record | matrix. | activities
Number FP IPM covered | studies | formal farmers | ifany if any
practice covered | education | attended
covered
e [PM Kkits supplied to farmers with their
Field day: signatures.
At the end of the season, the participants should e FFSinaugural day with photographs
organize field day in which local policy makers and e FFS field day with photographs
farmers from neighboring villages are invited to the e Visitors information with their comments
field site. The facilitators should remain in the e Name of state officers, scientists of SAU or

background on this day as the participants run the
programme. Certificates are awarded to the FFS
participants. Format of the certificate is given in
annexure.(in local language to be awarded to the
farmer)

Other general guidelines:

e Farmers should be involved in planning for the
FFS right from the beginning

e All activities should be truly participatory

o All efforts should be made to promote IPM
through local media and inviting local leaders
/progressive farmers to FFS

e Must try to arrange visits by students and
teacher from local school to FFS

Post FFS activities:

The post FFS activities such as follow up visit
by the farmers and to encourage farmers to start
IPM clubs. After 4-6 visits the farmer participants
should be encouraged to take up FFS activities
which will help them to organize and continue FFS
activities. Record keeping is an important activity.
The facilitator should maintain one comprehensive
record /register for each FFS. The record should
contain the following.

o Village profile

e Farmer’s participations

e Session wise activities carried out
e Attendance

KVK or any other technical experts involved
List of honorarium paid to experts with topics
delivered.

Publicity obtained through media, copy to be
pasted in the register.

Post FFS activities and formation of Self help
groups.

FFS record register having farmers attendance
should be countersigned by the Vvillage
sarpanch/ADO of that area.
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2. ORIENTATION TRAINING

PROGRAMME ON FARMERS FIELD

SCHOOL

Background:

The Farmer Field School (FFS) is farmer

education based, lasts for the 14 session and targets
a group consisting of 30 farmers. The FFS consists
of informal activities, which are hands-on and
oriented towards improved decision making.

FFS will have a better impact when it is well
planned:

Orientation programme on FFS will meet to the
following objectives:

Improvement in the knowledge on AESA
Improvement in the knowledge on special
topics

Improvement in the knowledge on preparation
of session guides/technical literature.
Improvement in the knowledge on facilitation
skills

Improvement in the knowledge on skill in
identification of insect pest, natural enemies
and disease symptoms

Improvement in the knowledge on Non-Formal
education.

To create confidence among facilitators to
make the farmers self decision makers.

Goal of Farmers Field School:

FFS training programmes are a process in
which IPM becomes owned by farmers. They
don't convince farmers to adopt IPM, farmers
convince themselves.

FFS as a corner stone of sustainable agriculture
seeks to improve farmer practices in order to
create  higher profits while improving
environment quality and community health.

Orientation training programme for facilitators for
conducting FFS:

CBG-IPM: FFS, HRD, OTP, SLTP

eXercises

15.30-16.30 | Adverse effects of
pesticides-Field
demonstration

16.30-17.30 | Use of traps

17.30-17.45 | Review of days activities

Day 2 | 08.30-08.45 | Briefing of days activities

08.45-10.45 | Collection of major
(identified) pest of all stages
and damage symptoms,
collection of, natural
enemies for the pest
identified. Collection of
diseases specimens

10.45-11.00 | Tea break

11.00-11.30 | Presentation and discussion
on special topic

11.30-12.30 | Concept of Farmers field
school
Key factors for village
selection, potential farmers
site selection, discussion on
bench mark surveys

12.30-13.00 | Discussion on Par
experiments

13.00-14.00 | Lunch break

14.00-14.30 | Use of traps, preparation of
session guides for FFS
discussion

14.30-15.00 | Identification of symptoms
of diseases

15.00-16.00 | FFS curriculum
development by the
facilitators choosing model
crop

16.00-16.15 | Tea break

16.15-17.15 | Presentation and discussion
on curriculum development

17.15-17.30 | Review of days activities

17.30-17.45 | Concluding remarks.

Days | Time Activities
Day 1 | 08.30-09.00 | Registration
09.00-10.00 | Inauguration
10.00-11.00 | Concept of AESA-Field
exercise
11.00-11.15 | Tea break
11.15-11.45 | Pre-evaluation test
11.45-13.00 | Drawing, presentation and
discussion on AESA by
groups
13.00-14.00 | Lunch break
14.00-14.30 | Team building exercise
14.30-15.30 | Insect zoo activities-Field
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3. FACILITATORS GUIDE FOR SEASON
LONG TRAINING PROGRAMME (SLTP)

Introduction:

Green revolution has made India a country of
food scarcity to the country of food surplus and
provided food security to the nation. But it has
made farmers heavily to depend on chemical
pesticide for crop protection. The chemical control
of agricultural pests has dominated the scene, but its
overuse has led to adverse effects on farm budgets,
human health and the environment, as well as on
international trade. New pest problems continue to
develop. Integrated pest management, which
combines biological control, host plant resistance
and appropriate farming practices, and minimizes
the use of pesticides, is the best option for the
future, as it guarantees vyields, reduces costs,
environmentally friendly and contributes to the
sustainability of agriculture. The need for
sustainable agriculture is not pesticides but
Integrated Pest Management. Hence Government of
India has adopted IPM as its crop protection policy
for the country.

Integrated Pest Management:

Integrated Pest Management means a pest
management system that, in the context of the
associated environment and the population
dynamics of the pest species, utilizes all suitable
techniques and methods in as compatible a manner
as possible, and maintains the pest populations at
levels below those causing economically
unacceptable damage or loss.

Definition:

IPM is a knowledge-intensive and farmer-based
management approach that encourages natural
control of pest populations by anticipating pest
problems and preventing pests from reaching
economically damaging levels. All appropriate
techniques are used such as enhancing natural
enemies, planting pest-resistant crops, adapting
cultural management, and, as a last resort, using
pesticides judiciously

Promotion of IPM-Government Policy:
Government of India has initiated a number of

positive steps for promotion of IPM in our country.

o Establishment of Central IPM Centers

o Registration of Bio-Pesticides

e Human resource Development on IPM through
SLTP

e Farmers Field School

CBG-IPM: FFS, HRD, OTP, SLTP

Obijectives of SLTP:

To create more trained man power to State

Government for imparting IPM training

programme.

e To give up the attitude of over dependence on
chemical pesticides

e To change knowledge, attitude and practice of
crop protection functionaries for better
management practices

e To use the modality of FFS as a learning tool
for pest management.

e To create confidence to participants to solve
field problems faced by the farmers

e To orient the participants knowledge, attitude
and practice towards IPM

e To work in group co-hesion

e To provide opportunity to learn through
discovery

e To find solution to problems through
Participatory Action Research(PAR)

e To understand the concept of AESA as decision
making process

e To motivate and to establish IPM clubs in FFS
villages

Approaches- SLTP:

e Field oriented

e Creates confidence to trainees to face field
problems

Components of SLTP:
Funds

Facilitators
Supporting staff
Participants

Field guide
Training facilities

Funds:

Funds are essential to conduct season long
training programme on IPM. To conduct 30 days
SLTP involving 30 participants plus 7 resource
persons and four supporting staff a reasonable fund
iS required.

Items of expenditure:

e Arrangement for inauguration

e Accommodation arrangements for facilitators,
participants and supporting staff

Honorarium for facilitators and supporting staff
Training materials (IPM kit) for participants
Training materials for field exercises

Field materials

Stationery

Transport arrangements
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Communication expenses

Medical expenditure

Honorarium for experts from outside
Arrangements for field day
Valedictory

Miscellaneous expenses

General co-coordinator:

The training programme should have general
co-ordinator who is responsible for training
expenditure and maintain the accounts for
submission to HQ. The general coordinator should
spend as per financial guidelines provided and
periodically monitor the accounts to not exceed the
limit of sanctioned budget.

Resource persons & Supporting staff:
The trainers are known as resource persons or
facilitators and trainees as participants.

Role of Resource persons:

Resource persons provide facilities needed for
training. He plays the role of friend, facilitator,
catalyst,  educator, communicator, listener,
organizer, and motivator. The selected person
should have adequate IPM field experience and
have undergone previous SLTP training
programme. The resource persons are assigned to
groups (numbering five to six)as per number of
groups formed during the training programme.

The floating resource persons are specialists
temporarily drawn to deal special topics, panel
discussion etc. They should be from ICAR, SAU,
State Department, research institutes, NGOs etc.

Supporting staff:

There should be minimum of four supporting staff.
(Including drivers) They should support general
coordinator to assist in day to day purchases,
maintenance of accounts, preparation of reports and
communication works etc.

Participants:

The ideal strength for SLTP is 30
participants.PPA/APPA (IPM) will approve the
nomination of 30 participants. The General
coordinator before commencement of the training
should obtain nomination letter from their
controlling officer and he should submit his
personal profile with contact address
If participants from different states, grouping
should be done mixing all with at least one member
of host state in each group. 30 participants can be
grouped into five groups for providing good
facilities. Each group should be called in the name

CBG-IPM: FFS, HRD, OTP, SLTP

of beneficial insect. Each group should select a
leader and the group should remain throughout the
training programme and should work as a team.

Syllabus and field guide:

The National IPM leader should arrange
curriculum development committee at least one
month before the training programme. The
members of the training programme should be
General Co-ordinator, Technical Co-ordinator, two
technical experts. Two scientists from SAU /ICAR
While framing the curriculum the committee should
take into accounts the principles of IPM
e Training Facilities: essential elements required

for conducting SLTP
e Office room
Accommodation for resource persons and
supporting staff
Arrangements for food and refreshment
Class room facilities
Transport
Training site
Fields for conducting exercises
FFS villages
Recreation room for participants
Medical facilities
Support from Department/SAU/ICAR

Office room:

It is just like training control room, should have
the facilities such as telephone, computer, Xerox
machine, place to keep IPM Kits, stationery and
training materials for field exercise. The general
coordinator should have an administrative staff to
look after the general administration and maintain
accounts pertaining to the training.

Accommodation:

Good accommaodation should be provided to all
participants and resource persons involved. All
resource persons along with participants should stay
in the training venue itself.

Arrangement for food and refreshment:

The general coordinator should appoint food
committee, where the participants must prepare
menu within the sanctioned budget and food and
refreshments should be supplied to the participant’s
resource persons and supporting staff, visitors etc.
Deficiencies in not supplying timely may upset the
training atmosphere.

Class room facilities:

Class room facilities are required for
participants to assemble, analyze, discuss and
present the data collected from fields. The class
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room facilities may also be used for panel
discussion and to have discussion with experts.
Normally it should be carried out during afternoon
hours. Rooms should have minimum of 45 chairs,
writing and display boards, slide projector, OHP
and other training materials like drawing paper,
sketch pens, cello tape, markers etc.

Transport:

At least two mini buses and one Jeep are
required for the participants and resource persons
are needed to meet the transport requirements. The
transport is required to visit FFS villages, study
tours, field visits and to provide transport to floating
resource persons. Regular vehicle with drivers may
be drawn from Central IPM centers and from
Department of Agriculture (Host state)

Training site:
Training site should have at least five acres
with different stages of crop growth.

FFS villages:

Since participants are divided into five groups,
five nearby villages should be selected for
conducting practice FFS sessions.30 farmers from
each village are to be identified. They will assemble
on a specific day during morning hours to conduct
FFS sessions. Field day is conducted during last
day of the session.FFS farmers are subsequently
encouraged to form IPM clubs to promote IPM.

Recreation room:

Since training site is normally away from town
participants and resource persons need recreation
after training hours. A separate room may be
provided to play indoor games and to make
newspaper/magazines available with TV facilities.
The resource persons and facilitating group
members can meet and plant for the next day
activities.

Medical facilities:

First aid boxes should be made available to the
training site. Essential common medicines for cold
fever, dysentery, diarrhea, headache, body pain may
be stored in office room may be given to
participants as and when need arises.

Support for SAU/ICAR/ARS:

It is better to select training site from
ARS/SAU/ICAR institutes. This will have facilities
for accommodation, experimental fields also
scientists for panel discussion.

SLTP field guide:

CBG-IPM: FFS, HRD, OTP, SLTP

The curriculum should be based on the
principles of IPM while drafting the training
curriculum before the commencement of the
training based on the principles of IPM.

Principles of IPM:

Integrated Pest Management (IPM) for sustainable
agriculture seeks to improve farmer practices in
order to create higher profits while improving
environment quality and community health. In
order to do this IPM implementation is based on
four practical principles:

Grow a healthy crop

Conserve natural enemies

Observe field regularly.

Farmers become experts

These principles describe the main actions of
IPM implementation. Specific processes that take
into consideration the variation of each field and
farm family backup each principle, so that decision
making process will be done on a field-by-field,
season-by-season basis. Each principle is described
below:

Grow a Healthy Crop means using varieties
resistant to major pests and diseases but well
adapted to the local environment. The principle also
includes using proper fertilizers (chemical and
organic), irrigation, and soil management which are
critical for a healthy plant. A healthy crop can resist
diseases and compensate for damage caused by
diseases and insects so that plant injury does not
always lead to yield-losses. A robust healthy crop is
the first step in IPM methods, and foundation for an
optimal yield.

Conserve Natural Enemies. In all agricultural
ecosystems, there are predators (e.g. insects,
spiders, frogs, etc.), parasites and diseases which
attack eggs, larvae, nymphs, pupae, and adult stages
of insect pests. These "natural enemies" occur
naturally in all fields, orchards and vegetable fields.
They biologically control most insect pests most of
the time. Learning to recognize and manage these
natural enemies is one major focus of IPM training
so that they are not destroyed by unnecessary
applications of herbicides, insecticides and
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fungicides but are allowed to work for the farmer's
benefit.

Conserve natural enemies:
Observe Fields regularly is necessary to assess
crop development, diseases, weeds, rats, and Insect
pest populations. In most cases, an experienced
IPM farmer does this observation during a short
time (usually less than a few minutes per field)
while carrying out other crop maintenance activities
(irrigation, etc.). Observations should determine
how the crop is growing and if there are pests or
usually present and sufficient to keep pests at low
numbers. Weather conditions, soil nitrogen levels,
and degree of host plant resistance will determine if
diseases will subside or become more serious. In
the case of rats, community level dynamics
determine rat infestations and control programs.
IPM Farmers must be knowledgeable of these
factors to properly and economically manage crops.
In some cases natural enemies, plant resistance and
plant compensation cannot prevent yield-losses due
to weeds, rats, insects, or diseases. Proper
assessments must be made to effectively and
profitably manage the use of inputs such as labor,
quality seed, resistant varieties, fertilizers, drainage
systems, community organizing and pesticides in
order to ensure profitable production. Observation
skills and decision making are key to becoming an
expert IPM farmer and require field level practice
for most farmers and extension staff.

SRR

Farmers Become Experts is necessary for a
modern agriculture in  which farmers are
responsible for farm level management. Future
gains in yields, profits, and sustainability will be the
result of farmers making better use of available and

CBG-IPM: FFS, HRD, OTP, SLTP

new technologies and limited resources. More
emphasis in all agriculture programs must be placed
on the ability of farmers to make better decisions,
increase their own efficiency, and become better
managers. The future of food production and food
security will depend on how well farmers can
innovate and manage systems. IPM is implemented
by farmers and thus requires an emphasis on
farmers' skills and knowledge.

a (8Y

We used get 8-10 quinial and now
we are going to get 20 quintal
grain yleld

Basic Concepts and Assumptions:

e IPM is not a "packaged technology" that is
"adopted” by farmers. IPM is a process of
decision making and farming which is
gradually improved with greater ecological
knowledge, and observation skills.

e IPM skills and concepts are best learned,
practiced, and debated in the field. The field is
the best teacher. Stay away from energy
intensive multi-media lecture halls.

e Season-long training courses allow all plant,
insect, disease, and weed development
processes and management to be observed and
validated over time. IPM training must be
carried out over all crop stages.

e Farmers must be allowed to actively participate
and share their experiences during training to
achieve maximum interest and effectiveness.
Local or indigenous knowledge of the
environment, varieties, pests, etc. must play a
major role during decision making.

e Trainers must not lecture, but should facilitate a
process of learning. Trainers do not convince
farmers, but rather provide structured
experiences so farmers can test IPM methods
and convince themselves about which are
useful and which are not.

e The content of IPM training programs for
extension staff and farmers are not limited to
the traditional "plant protection methods™" (e.g.
mechanical, biological, cultural, mechanical,
and ETLSs) but also includes the following:
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Helps to focus on environmental issues to

understand managerial skills

Economic threshold Level & AESA:

e Economic threshold levels (ETLs) are not used
for field level decision making throughout most
of this Facilitator's Guide. The ETLs are
replaced with the Agro- Ecosystem Analysis
methods that integrate more decision making
parameters. The reason for moving away from
ETLs perhaps should be explained here since
most IPM programs are based at least to some
degree on ETLs.

e The first and greatest problem of ETLs is the
variability of parameters used for ETL
computation. The three main parameters of the
ETL are management costs (Rs/ha), the
commodity price (Rs/kg), and the damage
coefficient which is the rate of yield loss per
damaging factor (e.g. kg/ha loss per degree of
soil drought, or kg/ha loss per density of insects
no. /hill). Management costs depend on the type
of compounds used (cheap or expensive),
access to tools (owned or rented), labor costs
(own or hired), differences between regions
(near cities or far from cities), and many other
conditions. Commodity prices are stable in
some areas for crops, but prices for many crops
often fluctuate depending on local markets.
Finally, the damage coefficient will vary
according to the variety, water availability,
weeds in the field, nutrient levels, weather,
farmer competence in growing the crop, disease
infection, stage of the plant, plant spacing, etc.
More important is that not all injury leads to
yield loss. In the case of over-compensation
displayed by some crops (e.g. cotton), some
injury actually leads to an increase in yields. In
the almost all cases, published ETLs do not
apply to the field situation at hand. The
computed ETL applies only
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Developing an IPM training program requires
several steps in order to build the necessary
scientific knowledge, cadre of trainers. The national
seasonal long training programs have found that the
following steps are essential for IPM training to
move from a "good idea" to an established national
IPM training programme.

Step 1. Curriculum setting

Step 2. Arrangement for Core Trainer-

Facilitators

Step 3. Carry-out Season-Long Training of IPM

Trainers

Step 4. Implement Farmer Field Schools

Step 5. Develop follow-up activities

Training of IPM Trainers:

It is assumed that recruits for Core IPM trainers
already are proficient in growing crops from land
preparation to harvest. It is also assumed that they
have a good knowledge of the crop ecosystem and
are comfortable with working full-time in the field.
The Core IPM Trainer's course will focus on those
I. Course content
e Training management of SLTP for IPM Field

Trainers
e Leadership skills
e Non-formal adult education skills
e Work plan, and proposal development skills
e Problem solving and supervision skills

I1. Duration

The refresher Training Course is typically 5
days in length and can directly precede the SLTP
for 30 days duration.

The refresher training program should carry out
basic activities on non-formal adult education
methods and theory, leadership methods and theory,
and management methods (work plan development)
(Curriculum for refresher training course enclosed).

The training program should also review the
curriculum for the season-long training based on
local need, crop and field situations.

Season-Long Training of IPM Field Trainers:
The Season-Long Training of IPM Field Trainers is
the Dbasic course required for field trainers to
become proficient in growing a crop, in
implementing IPM, and in learning how to
implement IPM training through the Farmer Field
School model. The season-long duration of the
program is to insure that all crop stages are studied
and all management decisions are seen through to
their economic ends

CBG-IPM: FFS, HRD, OTP, SLTP

Objectives:

e By the end of the course, the trainers will be
able to:

e Grow a healthy crop

e Make effective plant protection field decisions
dealing with insect and disease pests, rats,
weeds, birds, and snails (where appropriate)
while considering local ecological, social and
economic situations.

¢ Solve new problems presented in the field.

e Initiate training farmers using the Farmer Field
School education model

Rational for Season-long Training.

e The season-long nature of training is required
for several scientific and social factors
including;

e Pest problems are specific to each stage of crop
so training should be carried out over all stages
of the crop.

e Population dynamics, disease epidemics, plant
compensation, and crop development are
processes completely.

e The outcome of management decisions made
during one crop stage is observable only at
another later crop stage, and most often at
harvest (e.g. profitability, yield and yield
components).

e Extension workers are often isolated from
scientific and social advisors and therefore must
be able to solve most problems without outside
assistance. Longer field based training provides
these skills

Training methodology:

Training methodology is adopted to implement
the syllabus is participatory training methods. It is
learning by doing on the line of Non-Formal
education. Hence participants feel to express
themselves, involve actively and have higher
motivation. Participatory approach gives priority on
experiences sharing, on farm experimentation and
exercise, case studies, role play, brain storming,
group dynamics, group discussion, assignments,
panel discussion etc. Field exercises on SLTP
should be arranged on participatory training
method. Field exercise guide for the specific crop
should be on the model of field guide of discovery
based exercises for rice IPM as given below.

Significant activities of SLTP
Crop Physiology:

Studies of crop physiology: when a crop attains
different stages, pests and diseases occurrence also
vary. Hence the participants should have through
knowledge on morphology and physiology of
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different stages of the crop like seedling, vegetative,
flowering, pod formation and grain maturity stages.
Participants should collect plants from each stage
and study plant characteristics viz plant height,
number of branches, leaves, flowers and fruits,
influence of a biotic and biotic factor on plants.
Plant compensation ability, management practices
to overcome adverse a biotic and biotic factors.
Before commencement of the training arrangement
should be made In the training site to have different
stages of crop growth so that the participants can
study all stages of the crop within the training
period.

Agro ecosystem analysis:

It is a field exercises mainly used as a tool to
educate the participants/farmers to analyze the field
situation and make a decision about actions
required in the field. It is a group exercise having
set of rules and is carried out under the guidance of
resource persons.. It consists of four stages. Field
observation, analysis of observation data, drawing
and presentation. Participants/farmers groups have
to carry out AESA every prescribed day in a week
and in their drawing charts should make
recommendations for implementation during the
week. It is a vital exercise to make
participants/farmers experts in the field on decision
making process.

Special topics:

To deal the topics such as water, weed nutrient
management, management of soil and disease
management. Special topics should focus on major
pest, symptoms of their damage, management
practices, insect ecology; pesticide poisoning,
adverse effects of pesticides etc may be discussed.
The topics are also given.

Participatory Action Research:

This exercise involves participants in studying
field problems and finding solutions to them. It is
primary learning strategy for empowering
participants and only secondary as producing
results. It is mainly used as collective investigation
to initiate community actions on solving local
problems. It is normally a season long exercise with
weekly observation and decision making. The
models for PAR are also given. Varietal impact,
IPM vs. Non-IPM, simulation studies, water
management and Nutrient management etc. PAR
encourages participants/farmers to play a central
role to find solutions to their field problems.

CBG-IPM: FFS, HRD, OTP, SLTP

Non formal education:

NFE is an activity or force which works to
achieve common goal of the group. Each group has
a leader and takes a collective decision. Once
collective decision is made, then execution is the
responsibility of all members of the group. The
leader must accord due recognition to all members
in achieving the group’s goal. He should not take
credit for himself. It is a team building exercise
from which group members learn how to work
together and contribute for the success of the group.
It creates healthy competition between the groups
and motivates for high involvement. The group
dynamics should provide enjoyment to the
participants by breaking the monotony and to come
out with desired results. The example of group
dynamics are water brigade, tower building
message relay nine dot game, no lifting of pen etc.

Farmers Field School Activities (FFS practice
session):

SLTP has in build provision to conduct FFS
simultaneously. This provides opportunity to
participants to understand field based learning
experiences involving the farmers, the need to
transfer IPM skills immediately to the farmer and to
conduct FFS after SLTP

During SLTP five participants groups are
conducting FFS on the crop selected for IPM
training. Hence organizer should select a training
time when SLTP site and FFS villages have the
crop selected for the training. Normally whatever
participants learnt in SLTP during the week period
in on the basis for preparation of lesson plan for
conducting FFS in the week or participants can
make file visits to FFS village one or two days in
advance, observe crop condition and prepare lesson
Plan for FFSs A model FFS curriculum is
developed and enclosed. Each group visits the
village on a particular day in a week, meets 30
selected farmers and conduct FFS session. A set of
activities to be carried out during FFS sessions are
also given. FFS farmers should undergo pre and
post evaluation tests. The main aim is to introduce
IPM concepts and principles. FFS farmers should
be encouraged to form IPM clubs to continue IPM
activities.

Course evaluation:

SLTP needs periodic evaluation to assess the
training impact. Evaluation activities strengthen
training design and increase feeling of ownership.
Pre and post evaluation are carried out through
ballot box test methods. Mid —term evaluation is
carried out by written test in the middle of the
training programme. Daily evaluation is done by
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itemized response technique i.e. Inviting opinions
of participants about the training activities and
listing out good things and for wrong things for
improvement needed on the day and suggestions for
improvement. Resource persons should take
immediate steps to act on suggestion on
improvements. Such feedback provides information
about learning and feelings of participants to the
resource persons who can re-orient the training
activities to the extent possible in response to feed
back.

Activities for SLTP in detail
Course Activities:

The objectives are met through intensive study.
There are season-long field activities which provide
plant protection concepts, crop production skills,
and Farmer Field School training skills. There are
also topic specific activities that are completed in a
two to four hour sessions. All topics are learned
through experiential hands-on activities, allowing
for maximum learning to take place. The methods
are designed to build on the current level of
experience, knowledge and skills of the trainees.
The TOT participants are divided into teams of 4-6
participants. The inter-related training components
in the Training of IPM Field Trainers field course
include the following:

Season-long Field Studies carried out by

trainees:

e IPM vs. Farmer Practice Comparison (to be
carried out by all training groups). All field
work carried out by trainers including
production, data collection, data analysis, and
report writing.

e Classical IPM Field Studies (2-4 studies per
training group). All field work is carried out by
trainees including production, data collection,
data analysis, and report writing.

Examples of Field Study titles:

-

Nitrogen efficiency and impaét on pests

CBG-IPM: FFS, HRD, OTP, SLTP

f;ﬁﬂ'fuv

P or K response and impact on pests

Defoliator plant compensation simulation

NO CHEMICAL
SPRAYING | |

.

ORGANIC FAR

-

No spray on susceptible and resistant varieties
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Collection of natural enemies, disease, insect
pest

Topic Specific "Field Guide Activities" are
carried out in the field or open room and focus on
the following IPM skill and concept areas:
e Stage specific plant physiology and plant
compensation
Diseases and epidemiology
Weeds
Insect pests, detritivors, and natural enemies
Ecosystem management (sampling, decision
making)
Agricultural poisons
Health and environment issues
Group dynamics, Non-formal education
Management Skills (work plans and leadership)

Non-Formal Adult Education Methods &
Processes:

During the SLTP trainees will learn about NFE
methods and processes and group dynamics. They
will develop skills to act as a facilitator during
farmers' training in which farmers will discover
through experiential learning ecological relations in
the crop ecosystem.

Management skills:

Trainees will also learn other skills, e.g.
budgeting, necessary to conduct and organize FFS
in their own districts.

Special topics:

Delivered by experts on specific topics. These
topics should cover specific areas of interest to IPM
including technical and social aspects. The

CBG-IPM: FFS, HRD, OTP, SLTP

involvement of NGO's, universities, researchers,
and others during this time provides the participants
with exposure to numerous resource persons and
topics of local value and not already included in the
course materials.

Farmer Field School (FFS):

Planning should be carried out during the SLTP
period. Planning includes decisions on how
participants will be chosen, where the FFS study
field will be situated, time of implementation,
weekly topics, , opening ceremony, Field Days,
certificates for farmers, and other aspects of making
an implementation plan to be approved by local
state officials ,University etc)

A "Field Day" should be organized at the end
of the SLTP for participants to present the result of
field studies, field guide activities, and FFS
planning. The goal of the Field Day is to ensure that
participants will be able to implement IPM
programs in their area. The success of the training
programme is determined by the participants work
after the SLTP

Training/Facilitation Team:

The Season-Long training programme should
be carried out by a Training/Facilitation Team in
addition to the support staff necessary for training
logistics. The Team should have one or two trainers
with experience in running Season-Long IPM
training, have extensive experience in the field as
well as in running the day to day management of a
SLTP

While Senior Trainers manage the SLTP
implementation, the Facilitator/Training team will
carry out day to day supervision and teaching of the
participants. The team members should have
already participated in the Core Trainers Training
and have practical field skills since they will be in
the field with participants on a daily basis. A ratio
of 1 trainer to 5 participants is desired.

This team should be at the SLTP site one week
before the training to make preparations. This team
should also meet daily to prepare for training, and
make a daily evaluation of the program. During
actual training, the senior trainer can lead many
activities, but it is preferable if the trainers share in
this responsibility until participants can take over
some of the training activities

The Training Team should maintain open
communication with participants with frequent
formal and in-formal evaluations/discussion on the
progress of trainings.

Weekly Training Programme:
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Each morning, the teams will spend time in
their Field Studies to take care of the field
(irrigation, weeding, fertilization, pest management,
etc.), and collect data for the Field Study
implementation.

No. | Day Activities
1 Monday Crop physiology
Agronomy
2 Tuesday Agro ecosystem analysis field

observation, presentation and
discussion, Non formal
education

3 Wednesday | Participatory action research,
Special topics, Non formal

education

4 Thursday Insect pests, natural enemies,

panel discussion

5 Friday Farmers field school and
feedback from FFS

Field visit and review of
weeks activities

6 Saturday

Study fields:

e Study Fields with a total area of about 5 Ac for
40 trainees will be needed for field work during
the training. The fields should be close
(walking distance) to the training site.

e Pre-SLTP Preparations

e There are numerous pre-TOT preparations that
must be done 2 to 3 weeks prior to the course
initiation. Usually this will require one or more
SLTP trainers to be on site before the training
begins.

e Field Preparation should be done beginning 2-3
weeks before the beginning of the SLTP. If the
trainees are too learn how to prepare land, and
then set aside a small area for experience.
However, to save time the fields should be
ready for layout of field studies and planting
before the SLTP begins.

e Materials for training should be listed and
bought before training. Seed, fertilizer,
manures, field signs and labels, etc. should be
ready on the first day of training. Other training
materials such as paper, markers, name tags,
hats, shirts, etc. should also be purchased
beforehand.

e Logistics such as transportation, sleeping
arrangements, meals, bathing, clothes washing,
telephone/mail service, newspapers, recreation
(football, badminton, TV, video), religious
services, etc. should be considered before
trainees arrive.

e A pre-test (field based ballot box style, and/or
written exam) should be prepared to test
trainees during the first days of the SLTP. The
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pre-test should be field based to test recognition
of insect pests, diseases, weeds, natural
enemies, damage, etc. as well as problem
solving. A written pre-test could also be given
to test basic knowledge on life cycles,
pesticides, health and environmental issues.
The pre-test should be repeated at the end of the
course to help evaluate the effectiveness of the
training.

Resource Persons:

e Resource persons are non-resident trainers and
other experts that can provide practical inputs
to the SLTP. Typically, researchers, university
professors, international visitors, NGOs, and
others can provide some refreshing input to the
season-long training. However, it is important
to provide some tips to these resource persons

e (o to the field together for field walks where
questions and answers can take place.

e Leave slides and lectures until after field
interactions.

e Request the resource person to be as
"participatory" as possible.

e Be sure that the resource person gives an
address and other contact information for future
reference by trainees.

Farmers' Field Schools (FFS) (Practice FFS
sessions):

The SLTP is designed to prepare participants to
become trainers in FFS is to be organized during
the SLTP course, 5 FFS should be organized in
communities nearby the SLTP site. Villages and
farmer groups will need to be identified before the
start of the training. The fields used in the training
(about 1000 m2) should be of same crop age around
the same time as the training will start.

One team of participants is responsible for
conducting one FFS. A FFS usually consists of
about 25 farmers, which will also work in groups of
4-6 persons during the FFS. The FFS will run in the
morning once in a week. The trainers will be able to
use experiences gained and exercises carried out
during the previous week with a farmers’ group.
The programme for the FFS will be planned every
week together with the trainers. Ecosystem analysis
will be done every week by the farmers. Special
topics will be carried out as well every session.
Snacks should be served.

At the end of a FFS, a "Field Day" will be
organized to present the results of the FFS, other
farmers, agricultural staff, and local government
officials in the community.
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Farmer Field School Objectives:

Describe the development of the crop.

Describe plant compensation and give an
example of the importance of plant
compensation

Identify the ecological function, life-cycle and
give the local name of major insect detritions,
insect pests and natural enemies seen in the rice
field.

Identify the local name and development
factors of major diseases found causing yield
losses in the field (if they exist).

Identify rat damage and rat habitat where
appropriate

Describe the toxicity of commonly used
pesticides (herbicides, fungicides, insecticides,
rodenticides, and molluscicides) and methods to
avoid exposure to pesticides.

Describe the effect of pesticides (herbicides,
fungicides, insecticides, rodenticides, and
molluscicides) on target pests, natural enemies,
non-target pests, the environment and health of
farmers and consumers.

Describe the level of potential yield-loss given
a particular field condition and compare with
the cost of controlling yield-loss factors
(decision making).

Describe the potential development of pests in
the field given the field conditions (plant
development and stage, weather pattern, plant
resistance, water levels, pests, natural enemies,
etc.) and compare to potential management
activity costs (irrigation, fertilization, pest
control practices) that could be undertaken to
improve yields and reduce impact of yield-loss
components (decision making)

Farmers Field School Activities

Agro-Eco System Analysis. (AESA):

Develop observation skills

CBG-IPM: FFS, HRD, OTP, SLTP

* Learn how plant compensates for damage by

e Carry out simple field studies — to identify and
count pests and beneficial insects (Defenders)

Insect Zoo studies:

¢ Conduct Insect zoo studies and discover functions of
organisms in the eco-system

Non-Formal education:

* Non-formal education approaches used throughout
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Learning through discovery:
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* Farmers discover & make decisions

Farmers Field School Activities. Practice FFS
Sessions (One month Programme):

The Farmer Field School (FFS) is typically
season long training programme .However, during
one month season long training programme the FFS
practice sessions are restricted to four sessions only
excluding post FFS activities. Each session begins
in the morning and ends before lunch (one half
day). The typical contents of the FFS are listed
below.

e |IPM and Farmer Practice comparison trial.

This trial is conducted on a 1000 m2 plot supported
by the FFS. 500 m2 is used for the IPM field, and
500 m2 is used for the Farmer Practice field. This

1000 m? field plot is used as the Study Field for the
FFS. All other activities are conducted in these
fields.

e Field Trials. The Classical IPM Study on
"Stem borer plant compensation simulation",
"Defoliator plant compensation simulation”,
"Nitrogen efficiency including organic materials
and impact of pests”, "Seed Production", or other
studies can be conducted in the field. Usually on
one or two of these studies are undertaken by the
FFS depending on major issues of the FFS
participants.

Topic Specific Field Guide Activities
Are carried out in the field or adjacent to the field
and cover areas related to IPM and Group
Development.

Weekly Schedule:

CBG-IPM: FFS, HRD, OTP, SLTP

Week 3: Agro-Ecosystem Analysis (decision
making), bio-agents, group dynamics. Reduced
Exposure to Pesticides & Pesticide Toxicity, health
issues

Week.4:  Agro-Ecosystem  Analysis (decision
making) Diseases or other topic, Group dynamics,
Post ballot test

Post-FFS: Inform FFS participants of pre- and
post-test scores. Make regular visits to follow-up
activities

Field Trials- PAR Model
Objectives:

Week 1: Opening ceremony with introductions,
Ballot-box pre-test, Field walk, problems about
pest/disease/deficiency, Drawing Together (team
building) Ecosystem analysis, group dynamics
Week 2: Agro-Ecosystem Analysis (decision
making), exercise on Predators and parasites. Crop
physiology, group dynamics

e To compare IPM methods with local farmers
practice on conventional methods Farmers

e To make the farmers to realize the benefits of
AESA

e To make the farmers to understand the adverse
impact on pesticides

Method

1. Use the same agronomic practices for all

treatments. Nitrogen applications should be basal,

and one or two splits based on usual practices. If

fertilizers are not the same for IPM and farmer

practices, be sure to include this information on all

yield graphs and tables.

2. Treatments. Use 3 to 4 replications per treatment

with each plot at least 500m?. It is better to have a

larger plot size and less replication for this study

because of the movement of insect pests and natural

enemies when pesticides are applied.

T1. IPM methods; observation and agro ecosystem

analysis

T2. "Farmer Practice” or "Conventional Method".

Make a survey before the beginning of the season

and do not change during the season as a result of

comparison with T1.

T3. No-spray [optional, but desirable - every person

should try to grow rice without spraying at least in

their life - it will change your view of pesticides

forever!]

3. Make weekly Agro-Ecosystem analysis of all

treatments. Treat T1 as necessary based on field

observations. Treat T2 based on initial survey and

determination of conventional methods. Do not

treat T3 with pesticides but do check irrigation, and

be sure to hand weed as necessary.

4. Measure yield at end of season.

Analysis

1. Make graphs of the insect and natural enemy
populations.

2. Make a cost-benefit economic analysis of all
treatments. Include health and environmental
impacts if possible.
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Learning through Experiments:
Model:
Plant Compensation studies- PAR Model

Obijectives:

To demonstrate the level of plant compensation
due to damage similar to stem borer damage
Methods

1. Use IPM agronomic methods

2. There are 10 treatments which should be
replicated 4 times per treatment. Plots may be
small.

T1.  At14DAT, cut 10% of tillers in 1 m2 block.
T2.  At14 DAT, cut 20% of tillers in 1 m2 block.
T3.  At14DAT, cut 30% of tillers in 1 m2 block.
T4.  At30 DAT, cut 10% of tillers in 1 m2 block.
T5. At 30 DAT, cut 20% of tillers in 1 m2 block.
T6.  At30 DAT, cut 30% of tillers in 1 m2 block.
T7. At 55 DAT, cut 5% of panicles in 1 m2 block.
T8. At 55 DAT, cut 10% of panicles in 1 m2 block.
TO. At 55 DAT, cut 15% of panicles in 1 m? block.
T10. No tiller cutting: Control.

3. Cages may or may not be used. In the case that
cages are not used, the actual level of damage
should be computed for final analysis.

4. Sampling: Weekly sample the tiller number, %
dead hearts and % whiteheads. Note any other
insect, disease or rat damage. At the end of the
season, measure the yield of the 1 m2 block in each
replication.

Results

1. Compute the actual damage for each replication
and treatment if there was any natural infestation.

2. Plot the yields for each treatment.

Discussion:

1. What was the effect of the simulated damage on
yield? Was any plant compensation evident? What
would happen if the nitrogen level was higher?
What does this mean for usual farmer practice? Do
sprays for defoliation reduce yield loss, or increase
the chance for BPH resurgence?

PAR- Model

Yield and pest response to nitrogen dosage.
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applications should be basal, and one or two splits
based on usual practices.
2. Treatments. Use 4 replications per
treatment. (Treatments with manures can be
introduced as well).
T1. OKkgN/ha

T2. 40 kg N/ha

T3. 80 kg N/ha

T4. 120 kg N/ha

T5. 140 kg N/ha
3. Sampling:  Weekly sample the tiller
number, plant height, disease intensity, insect pest
density, dead heart %, whitehead %, natural enemy
density. Measure yields at the end of season.
Results:
Plot sampled data against nitrogen levels. Economic
analysis of inputs vs. yields.
Discussion topics:
1. What was the effect of nitrogen on plant
development and yields?
2. What was the effect of nitrogen on insect pests
and natural enemies?
3. Which level was most profitable? Which level
was not risky in terms of potential disease or
lodging?
4. What do you conclude about the usage of
nitrogen? What will happen to rice yields when
nitrogen costs increase in twenty years with
increasing petroleum costs?
PAR -Model
Simulation of Defoliation

Obijectives:

o To understand the nitrogen response
study for observation of pests and yield effects

. To know excess application of nitrogen
results in lodging.

. To know the excess application of
nitrogen will result in increase of diseases such
as blast and sheath blight

Methods:

1. Use agronomic practices recommended for
your area for all inputs but nitrogen. Nitrogen

Obijectives:

e To understand the simulation effects of
defoliation on yield loss

e To know whether the plant ability to
compensate the leaf damage

Methods

1. Use IPM agronomic methods

2. There are 9 treatments which should be

replicated 4 times per treatment. Plots may be

small. Leaf cutting means to cut each leaf on the

plant. 25% means one quarter of the leaf blade, and

50% means one half of the leaf blade.

T1.At 14 DAT cut 25% of all leaves in 1 m2 block.
T2.At 14 DAT cut 50% of tillers in 1 m2 block.
T3.At 30 DAT cut 25% of tillers in 1 m2 block.
T4.At 30 DAT cut 50% of tillers in 1 m2 block.
T5.At 55 DAT cut 25% of tillers in 1 m2 block.
T6.At 55 DAT cut 50% of tillers in 1 m2 block.

T7.At 70 DAT cut 25% of panicles in 1 m2 block.
T8.At 70 DAT cut 50% of panicles in 1 m2 block.
T9. No leaf cutting: Control.
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3. Cages may or may not be used. In the case that
cages are not used, the actual level of damage
should be computed for final analysis.

4. Sampling: Weekly sample the tiller number, %
dead hearts and % whiteheads. Note any other
insect, disease or rate damage. At the end of the
season, measure the yield of the 1 m2 block in each
replication.

Results:

1. Compute the actual damage for each replication
and treatment if there was any natural infestation.

2. Plot the yields for each treatment.

Discussion:

What was the effect of the simulated damage on
yield? Was any plant compensation evident? What
would happen if the nitrogen level was higher?
What does this mean for usual farmer practice? Do
sprays for defoliation reduce yield loss, or increase
the chance for BPH resurgence?

Specimen Collections- Diseases and insect pest

Disease Collection:

Introduction:

Diseases can be collected by collecting the

plant parts which show signs of the disease. For
example, for bacterial leaf blight (BLB), infected
leaves of different stages of infection should be
collected. When collecting the plant parts, collect
the whole tiller and keep the base of the tiller moist.
After returning to your room, place on the infected
parts between sheets of newspaper. Place heavy
objects such as books or mattress on top of the
papers so that the plant parts are flat when dry.
The dried plant parts should then be glued onto a
heavy large piece of white paper. If it is difficult to
glue the plant part to the paper, use strips of white
paper like tape to keep the plant on the paper.

After mounting, keep all sheets of papers flat
and out of the sunlight. The collection can be kept
in a large plastic bag to keep insects and mites out
of the collection. Treat the collection with pesticide
if necessary. Occasional drying of the collection
will reduce pest damage.

CBG-IPM: FFS, HRD, OTP, SLTP

Note that collections are only a process in which to
learn functions, structures and names of diseases.
Labels are written in the lower right hand corner of
the page on which the plant is mounted.

All specimens should be correctly labeled with
the following information where appropriate:

Common Name (in local language)

Name of collector

Date collected, Place collected

Ecological function

Latin name with genus, species, and order.

Thick paper with writing in black ink should be
used for dry labels. Thick paper and writing in
pencil should be used for specimens in alcohol.

Insect Collection:

B
Introduction:

Insects and spiders can be collected many ways.
The best way is to sit in a field and watch the
insects and spiders to observe their activity and
behavior. Keep a record of what specimens are
doing in the field. Collecting can be done by hand,
with a sweep net, or with an aspirator. Kill insects
by placing the specimens in a bag with a small
amount of alcohol or by placing the bag into a
freezer for an hour. Insects, especially parasites and
adult moths, can also be collected by collecting
larvae or eggs in the field and rearing the insects
until adult parasites or other insects emerge.

Insects and spiders that are collected can be
divided into two groups. First are hard-bodied
insects which are usually adults. Second are soft-
bodied insects, which are usually immature nymphs
and larvae, and soft-bodied spiders. Hard-bodied
insects should be placed on pins and soft-bodied
insects and spiders should be placed in 70%
alcohol.

All specimens should be correctly labeled with
the following information where appropriate:

First label

Common Name (in local language)
Host (plant or insect)
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Ecological function (plant feeder, predator, parasite,
detritus feeder, etc.)

Second label

Name of collector

Date collected, Place collected

Latin name with genus, species, and order.

You should use thick paper with writing in
black ink for labels on pins. Thick paper and
writing in pencil should be used for specimens in
alcohol.

Mounting large insects on pins should be done
on pins on the right side of the thorax when the
head is pointing away from you.

For small insects, the insect can be glued on a
triangular piece of paper using most any glue (see
below). Clear nail polish is commonly used as glue
for this kind of mounting.

Keep the collection in a safe place away from
ants and other insects. Dry the insects well using a
desk lamp. Treat with insecticide if the collection is
being damaged. Keeping moth balls
(paradichlorobenzene) in the collection will reduce
insect damage.

Note that collections are only a process in
which to learn functions, structures and names of
insects. The final product is nice to look at, and
usually very impressive, but the goal of the
collection is the actual collecting process.
Collecting and mounting are good ways to get to
know the insect and spider communities in your
area, and to understand the ecological relationships
between organisms in an ecosystem

Crop Physiology- (Rice crop - A Model)

Anatomy and function are closely related. A
nose has holes (anatomy) so that air can enter the
body (function). A plant's anatomy is important to
study to understand the function. The vessels in the
leaf (anatomy) are important for transport of water,
nutrients and systemic pesticides (functions).

Each week during the crop growth, you will
collect, observe and draw plants. Use the
microscopes or magnifying glasses for better
observations. The micro view of the leaf surface is
fascinating as are all other parts of the plant.
Drawing is a tool to assist in observation,
remembering and for recording what you have seen.
Try to spend time to make detailed and well labeled
drawings.

You will find that a deep understanding of the
plant is the first step in understanding the effects of
disease and insects on the rice plant. You will also
find out why not all injury caused by diseases,
insects and rats results in yield losses. Plant
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compensation is important for reducing the effects
of injurious organisms.

Tillering Ability in Vegetative Phase
Introduction:

During the vegetative phase, the plant is
growing very rapidly. The initial two or three small
plants transplanted were simple plants consisting on
one stem, a couple of leaves and a few roots. As the
plant grows during the vegetative phase several
changes are taking place. On modern high tillering
varieties, two of these changes have important
implications for pest management: tillering ability
and leaf growth.

Tillering ability is an important characteristic of
the modern varieties. Traditional varieties generally
have few tillers and each tiller is very tall. Much
nutrient is used for a few tillers in traditional
varieties. Modern varieties use the same nutrients
for shorter plants that have more tillers and more
potential for producing panicles. The ability of
modern varieties to produce more tillers is related
to their ability to use more nitrogen. In traditional
varieties, more nitrogen result in taller plant that are
likely to lodge (fall over) at maturity. Modern
varieties increase the number of tillers with
increasing nitrogen.

Each new tiller a really a complete plant. New
tillers produce a stem, leaves, roots, and other new
tillers. Tillers can be given names depending on
where they emerge. The main tiller is the stem of
the transplanted seedling. The primary tillers
emerge from the main tiller. Secondary tillers
emerge from the primary tillers, and tertiary tillers
emerge from the secondary tillers. The main tiller
and the primary give most of the yield for the hill,
especially on short maturing varieties. Secondary
tillers also have good yield but are partly green at
harvest. Many tertiary tillers may not produce a
panicle if nutrients, sunlight, and water are not
available.

New tillers are produced from seedbed to about
primordial stage. If the tillers from one plant in the
hill are damaged early in the vegetative phase, more
tillers will be produced by the other plants in the
hill ("compensation”). Early stem borer damage
does not seem to effect yield because the tillers are
easily replaced.

The leaves on the tillers are also growing from
seedbed to primordial stage. The leaves will emerge
and later die. As the bottom leaves are dying, new
leaves are emerging from the top. The process
allows the plant to renew leaves that are damaged
by the wind, insects, or disease. The new leaves are
also able to grow larger because of the larger supply
of energy from the plant as the plant grows bigger.
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The growth of the new tillers and leaves is
determined by plant spacing, water, sunlight, and
nutrients (fertilizers) available to the plant.

Objective:

To describe the growth of vegetative stage plants in
terms of tillering ability and leaf formation.

Time required = 120 minutes

Materials (per group) plants; 20 days after seeding
(DAS), 15 and 30 days after transplanting (DAT),
knife, pencil, papers.

Procedures:

(Do the following for each age plant)

1. Find fields of different ages and collect plants
from the field. Wash all the mud from the plants.

2. Take the plants to a shady place and observe the
plants. Begin by removing all the roots from the
bottom so that the very bottom of the tillers is easily
seen. Wash all mud from the base. Spread the tillers
apart and notice how the tillers emerge from other
tillers.

3. Make a map of the tillers by finding the primary,
secondary and tertiary tillers. Carefully remove the
tillers and note where they emerge. Find the first
primary tiller and remove from the main stem. On
this primary tiller, find the first secondary tiller and
remove it. If the secondary tiller has a tertiary tiller,
remove this tiller also. Continue this process until
you have a map of the tillers on the plant.

4. Count the number of leaves on each tiller. Count
the number that is dead. Notice if there are new
leaves emerging.

5. Each person in the group should take a turn to
explain the structure of one of the plants to the

Discussion and Presentation:

1. Describe the pattern of tillering from
transplanting through the vegetative stage.

2. Why is continuous tillering important?

3. What will happen when some tillers are removed
from the plant?

4. What is the effect of stem borers on the plant in
the early phase.
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5. What is happening with the leaves on the
different tillers? Are there dead leaves and newly
emerging leaves? Way is this important?

Roots and Plant Vessels

Introduction:

Fertilizers and systemic insecticides, such as
carbofuran, are often applied to rice plants. How do
these nutrients and insecticides get into the plant
and then move through the plant?

To enter the plant, the chemicals must be
dissolved in water. Without water, the compounds
will not be able to move either in the soil from the
surface to the roots, or from the soil into the roots.
Once the chemical are dissolved in the water, they
are absorbed into the plant with the water.

Once the chemicals are inside the plant, the
chemicals are able to move through the plant
through a system of hose-like vessels between the
roots and the top of the plant. Water moves up these
vessels and sugars move down the vessels.

Insects feeding on the plant by sucking or
chewing of the vessels ingest the insecticide. Plant
hoppers and stem borers are insect pests which can
be controlled using the systemic insecticides
because they feed on vessels. Hoppers suck on the
vessels, and stem borers eat the vessels while
feeding inside the plant.

After the systemic insecticide moves to the
leaves of the rice plant, water from the vessels is
exuded each evening. This is the small droplet of
water found on the tips of the leaves early in the
morning. This drop of water on each leaf contains
the systemic pesticide. The drop falls back in the
water or evaporates each day. If natural enemies
come into contact with the water they will be killed
by the systemic pesticides. The drop of water often
falls on natural enemies or natural enemies drink
from the drop of water.

This activity will show how water solutions
move through the plant.
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Experiment on crop physiology:

Objective:

1. To describe how systemic insecticides move
through the plant.
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2. To explain how systemic insecticides control
insects sucking or chewing on plant vessels

Time required = 120 minutes (Whole time not
used. Best to run activity while doing other
activity.)

Material:
Water, red ink or food coloring, 2 cups per group,
plants and 2 straws

Procedure for one group:

1. Go outside and find many kinds of plants
including rice seedling, grasses and other plants.

2. Add water to the 2 cups and place several drops
of the red food coloring. The water should be dark
red.

3. Place the plants in the cups with the stems in the
cups. Also place the straws in the cups. One straw
should be flattened first. Place the plants in a bright
place.

4. Wait 90 minutes and observe the plants. What
has happened to the color of the leaves? How has
the red coloring moved in the plants?

5. What do you think happens with rice in the rice
field when systemic insecticides are used? Where is
the insecticide in the plant? What kind of insects
suck on the fluid in the plant vessels? What kind of
insects chew on the plant vessels? What about
insects that feed on the leaf edge? Do they also feed
on the main vessels?

7. What happens after the solution reaches the tip of
the leaf? Have you noticed the water on the leaf tips
in the evening and morning? Where does this water
come from and what does the solution contain?
How might the solution effect natural enemies in
the field? How about farmers walking in the early
morning field?

DISEASES MANAGEMENT

Background:

Diseases are an important part of crop
protection, but are usually very difficult to
understand in the field. This is partly because the
causal organisms (bacteria, MLO, fungi, virus and
nematodes) are very small and cannot be seen
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moving around like insects or rats. We must learn
new ways of thinking about these organisms in
order to have long-term control. There will be four
activities for discussing diseases. The topics will
cover management methods, observation methods,
epidemiology (the spread of disease), and causal
organisms.

The most important first step in thinking about
diseases is to realize that diseases must be managed
not controlled. What is the difference? Management
means a complete set of activities that support each
other. Management means that these activities are
carefully planned and are implemented over several
seasons, not controlled within a single season.
Management included control methods for
prevention, and control methods to slow down
epidemics; diseases will never be completely
eradicated - only populations reduced to very low
levels. Management usually needs the cooperation
of several farmers working together to reduce
overall disease in an area. Management requires
someone who can observe larger areas of disease
incidence and levels of infection.

For an example, management of tungro in rice
would be impossible without observing the larger
picture of disease infection levels. The management
system requires distribution of new varieties,
careful monitoring of GLH, monitoring of disease
incidence, planting time coordination, and
sometimes a break in planting rice. These are
activities that are done by individual farmers, but
managed so that the activities are carried out
together. Think about the management needed to
control other diseases such as polio, malaria, and
small pox!

What are management activities? Below is a
summary of activities.

Prevent the introduction of inoculums into the
field in order to delay the beginning of infection.
This can be done by;

a. Allowing only disease-free seed and planting
materials (example, root stock for trees) into an
area. This can be done at any level of organization.
b. Destroy sources of inoculums such as materials
in nurseries and fields with diseases. For large scale
removal, it is useful to have funding (or insurance?)
to compensate farmers for destruction of sources of
inoculums (fruit trees, planted seasonal crops such
as soybeans).

c. Small areas planted to a particular crop before the
main growing season for the crop should be
avoided. These small areas build up inoculums
which is then carried over to the next season.

d. Farmer practice to keep disease inoculums from
entering new fields. This is done by careful
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purchase of materials in the market, seed suppliers
and plant sellers. It is also important to keep
nematode infested soil from moving from field to
field on the shoes of farmers, animals, and plows.

e. Sanitation is important to keep inoculums from
one crop getting into the next crop. Potato blight
(Phytophthora infestans) can be reduced by
removing excess old potatoes from fields.

Prevent the development of inoculums after it
enters the field. Removal and destruction of
inoculums can be done before planting, during the
cropping season and after the crop is harvested.
Deep burial of diseased plant materials by plowing,
removal of diseased plants, burning of crop residue
while in the field or after collection, flooding fields,
and repeated plowing to expose fields to sunlight
(for nematodes) are some activities that may be
beneficial. The effectiveness will depend on many
factors which must be analyzed for each case.

Crop rotation is important if the rotation
reduces inoculums. Rotation of tobacco and
tomatoes for example is not rotation for the diseases
which infect both crops. Crop rotations should be
observed since there are many pathogens that
survive on numerous types of both living and dead
plant materials.

Fertilization may increase or decrease diseases.
Most people believe fertilizers only increase
diseases. However, there are numerous examples in
which addition of nitrogen, potassium, or calcium
actually reduced the effects of certain fungi.

Management of the micro-climate is also
important. Each site has a different micro-climate
each season. A shady slope in the wet season will
be different from a sunny slope in the same season.
Crop planting times should take into consideration
dominant diseases in the area and the effect of the
micro-climate.

Objective:

1. To outline management activities that could be
organized for an area to reduce disease incidence.

2. To use brain-storming techniques to
increase/encourage inputs from all sources when
problem solving or planning.
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Materials
Newsprint paper (4 pieces per group) and marker

Steps

(Brain-storming is a method of getting lots of
creative ideas. Many ideas will not be useful, but
the ideal will act as seeds to other ideas. Discussion
of ideas is allowed only after all ideas have been
written down).

1. Appoint one person as the secretary who will
write on the large pice of paper. DO NOT USE A
SMALL PIECE because the whole group should be
able to read the paper. Assign another person to be
the facilitator.

2. The secretary should write "Wide-Area Disease
Management" on the top of a large piece of paper.
3. The Facilitator should read the above
Background for the whole group. Each member
should make notes of thoughts that come to them
while listening to the reading.

4. After the reading, the Facilitator should ask the
following question: "What are activities that can be
done in our village to manage diseases on our crops
(all crops)."

5. The group members should tell the
secretary their idea. The secretary will write down
the idea. NO COMMENTS ARE ALLOWED BY
OTHER MEMBERS AT THIS POINT. If any
member makes comments, the Facilitator must ask
the person to be quite.

6. Continue writing down ideas with no discussion
until the first page is full.

7. After the page is full, discuss each idea beginning
at the tope of the list. The Facilitator should be sure
each person can make some comments. The
Secretary should summarize the discussion on each
point. Write the summaries on another large piece

of paper.

8. Present the summaries of ideas to the whole
group.

9. If there is time, do the same process with

the following question, "What can extension staff
do to help manage diseases in our village?”

MANAGEMENT OF WEEDS

Introduction:

Weeds reduce yields by competing with the rice
plants for sunlight, moisture, and soil nutrients.
Weeds may affect farming in many ways. For
example, fertilizer applied my not increase yields in
weedy fields because weeds absorb nitrogen more
effectively than the rice plants. Also weeds are
harmful because they may be alternate hosts for
insect and disease pests of rice, and provide shelter
for rats. Usually weed problem is more serious in
dry land and dry seeded rain fed than in lowlands.
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However, if both left to grow in the field it can
result to reduce vyields.

Objectives:

1. Classify weeds according to economic
significance.

2. ldentify factors that contribute to severe
occurrence of weeds in the field.

3. Develop management strategies for weeds.

Time requirements: 90 minutes

Materials required: marker pen, crayon, pen, and
notebook

Procedure:

1. Each group should assess weed population in
different areas in the rice fields.

2. Each group should collect as many different
species of weeds from the rice field.

3. Each group should classify weeds collected
according to their gross morphology, qualifying
characteristics (i.e. perennial or annual) and
distribution.

4. Process data.

5. Distribute discussion question to each group.

6. Present and discuss answer with the big group.

Cyprus

Discussions questions

1. Among weeds collected, which weeds are
difficult to control? Why?

2. Based on your experiences, on what stage of the
rice crop is critical to weed competition?

3. What are weed management practices can you
recommend for direct seeded rice? For
transplanted?

4. What are your general recommendations to
manage weeds?

5. How will you justify that weeds are also useful to
farmers?

Rats
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There are a few differences between rats and insects
that make implementation of management different.
First is the ability of rats to stay in one area even
though there is no crop. This means that we can use
damaged caused in one season to initiate controls in
the next season. The other difference is the methods
of control. Rat control must be organized over a
wide area to be very effective. Rat drives, baiting,
digging, and any other method of control is most
effective when done as a community.

Rat Population Growth

Rats are one of the most consistent and serious
pests of rice. The main problem of rat control is that
rats must be controlled by community action, and
organizing communities is not an easy task.

Introduction

Rat populations increase very rapidly because
rats have many offspring very often. Rats can live
for one year or longer. Females may reproduce up
to 4 times a year and have an average of 6 offspring
in a litter. This exercise is designed to visualize
simple population growth for one year.
Obijective
1. Able to show rat population growth over several
months using nails, seeds or other items.
2. Able to ask leading questions about rat
populations to bring out two management points;
(1) It doesn't matter how many rats were killed, it
only matters how many rats remain in the field, and
(2) continuous rat control is important to keep
populations low.

Time required = 120 minutes

Materials (per group)
2500 Bengal gram seeds, glue and paper, pencil and
pen

Procedure

1. This can be done using nails on wood or seed on
paper on the piece of large paper.

2. In the first section place 2 seeds. One nail
represents one female rat, and the other represents a
male rat.

3. Move to the first month. Add 6 seeds for 6
offspring from the original pair of rats. 3 rats are
females and 3 rats are male.

4. Move to the fourth month. Add 6 seed for 6
offspring from the original female, then add 18
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seeds for the 3 females in first month (3 females
times 6 offspring each). Half of the nails are female
rats.
5. Move to the seventh month. Add 6 seeds for 6
offspring from the original female, then add 18
seeds for the 3 females in first month (3 females
times 6 offspring each). Add 72 (12 females with 6
offspring each) for offspring from females in the
fourth month. Half of the seeds are female rats.
6. Continue this process for the 10th and 13th
months.

Write on the paper the total number of rats for
each of the months, and the cumulative total from
month to month.

Discussion and Presentation

1. How many rats are produced in one year? (One
section is three month)

2. If half of the rats are killed in the seventh month,
how many rats will be produced by the end of
twelve months?

3. If there are 10 female rats in the first month, how
many rats will be produced in the 13th month? If
you organize a rat drive and kill this many rats, will
you be very excited and call your rat drive a
success? How many rats are remaining in the field?
Do you think the rat drive was a success still? How
many rats will be in the field the next month
considering reproduction? (Note that reproduction
is even greater after many rats are killed because of
less competition for food and space!)

4. What is the meaning of the saying "It doesn't
matter how many rats were killed, it only matters
how many are left in the field to reproduce".

5. Many farmers say that if you kill rats, they will
bring their friends and completely destroy a field.
Can you explain why fields are destroyed after one
rat drive? (remember reproduction, and that
reproduction is faster when the population is
lower).

6. Why is it important to begin killing rats early in
the rice? Why is it important to keep Killing rats all
season long? What would be the population of rats
after 6 months if only 1 female from each group of
six offspring survived?

Totals by month; 1st month-6/ 4th month-24/ 7th
month-96/ 10th month-384/ 13th month-1536/
Total 2046!!!
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INSECT ZOO

Introduction

The goal of the Insect Zoo is to help you learn
about insects and their natural enemies by direct
observation and manipulation. Insects and spiders
are more interesting when seen alive and active.
Think of going to the zoo...a tiger that is tearing the
flesh from a rabbit is much more interesting than a
snoring tiger hidden in a corner. Imagine a spider
sucking the juices from a writhing first instar stem
borer larva or leaf folding by a leaf folder. A living
organism is much more than what is seen in an
alcohol filled jar.

In fact some things can only be recognized
when living - the small water striders (Microvelia)
is an example. The ripples on the water as the water
striders glides across the water surface are their
most distinguishing characteristic. They are like
sharks; they cruise around in the water and when a
larva or BPH drops on the water, a whole group
will attack together.

The activity and behavior of insects and natural
enemies can only be seen on live specimens. The
Insect Zoo will give you many living specimens for
demonstrations that will keep farmers and others
more involved while watching spider females eat
their mating partners, and help them remember
better something about the message that predators
and parasites are friends in the field.

The Insect Zoo will also help you learn about
the biology of the animals. Life cycles, egg laying,
feeding, mating, growth and behavior can be
learned directly the process of rearing insects and
their natural enemies.

There are many ways to rear insects and their
natural enemies. Many parasites can be obtained
directly from their host by collecting eggs, mature
larva, and pupae from the field and placing in a
container of some type. Any plastic, glass, or paper
container will work. Place the collected specimens
in the container and merely wait. If the specimens
were parasitized, the small wasps will emerge.
Preying mantis egg cases, stem borer egg masses,
large caterpillars, and hopper eggs are the easiest
and most often parasitized specimens to rear.

28

Standard Operating Procedures for Integrated Pest Management



For other insects and spiders, collecting young
hopper (BPH) nymphs, adult moths or spiders is the
best way to begin rearing these groups. However,
for nymphs and for adult moths, you must have
prepared plants ahead of time. For spiders, it is best
to have lots of insect prey in a rearing cage before
beginning to rear.

For parasites that are not collected from hosts,
it is sometimes possible to put "sponge plants” in
the field. This means that from reared insects you
have plants in pots with egg masses or larvae.
These plants with the host are placed in the field for
up to four days to attract the parasites. The parasites
will lay their eggs in or on the host. The "sponge" is
then brought back to the pot area and kept in a cage.

Obijective

Rear the following insects and spiders for the life

stages shown to understand the functional role.

Hoppers: adult to adult

Stem borer: adult moth to first instar

Leaf folder: adult moth to first instars

Rice bug: keep nymphs and adults for one week

Various larvae: larva to adult

Hunting spiders: keep for one week

Web-making spiders: keep until makes web

Ladybeetle larvae and adults: keep for one

week

Other predators: keep for one week

e Stem borer egg mass parasites: keep egg
masses until adult parasite emerges

e Leaf folder larval parasites: keep larva until
adult parasite emerges

o Other caterpillar parasites: keep larvae or
parasite pupae (especially Apanteles) until adult
parasite emerges

o Demonstrate the following processes using the
insects and spiders in your Insect Zoo. These
are the most important processes in the rice
ecosystem which effect the crop and pest
dynamics.

e Demonstrate hopper feeding on the plant

o Demonstrate hopper development from nymph
to adult

e Demonstrate eggs in the stem of the plant

e Demonstrate hopper mating

e Demonstrate egg laying and egg masses of
collected adult stem borer moths

e Demonstrate emergence of first instars stem
borers
Demonstrate eggs and larvae of leaf folders

o Demonstrate rice bug feeding on the panicle
Demonstrate adults of field collected larvae
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e Demonstrate predation of hunting spiders
(number consumed per day) using hoppers for
food

e Demonstrate web-making of web-making
spiders

e Demonstrate moth predation by web-making
spiders

) Demonstrate larval and adult ladybeetle

predation (number consumed per day) of hoppers

Demonstration of  predator-prey relationship
Parasites emerging from especially Apantles
parasite pupae

Demonstration of leaf folder egg parasites

Time Requirements for Insect zoo

Each week at least two hours is needed special for
the Insect Zoo.

Materials
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Plants, cages, small plastic bottles, plastic bags
Procedures for Rearing

There are many ways of rearing insects and spiders.
Below are some general methods and some specific
tips for specific insects:

General Rearing Methods

1. Bottles and Plastic Bags are very useful rearing
tools. Always carry a couple in your pocket or bag.
If egg masses, larvae or nymphs are found in the
field, collect and place in the bottle or plastic bags.
The bottle should have a piece of netting over the
mouth of the bottle. Add plant material daily for
herbivores. Transfer to larger cages if necessary.
Try to collect older larvae that will quickly pupate.
Parasites will also emerge from egg masses, larvae
and pupae.

2. Simple Cages can be made using waste materials
such as transparent glass or plastic bottles. Place
leaves and stems in the bottles with insects and
cover with netting. For soft drink bottles, place a
bouquet of stems and leaves in the bottle and cover
with large plastic bag. For seedlings, invert the
plastic bottles which have one end open and other
end covered with netting material.

3. Field Cages are useful to cover infestations of
large larvae, hoppers, and other insects. Make cages
from large plastic bags, or netting materials. Use
bamboo sticks to hold the cages above the plant.

4. Potted plants and Cages is useful especially for
demonstrations and exhibitions. Grow your own
plant in the pot, or transplant from field grown
plants. For cages use netting suspended strings or
frames, or use plastic bags with netting glued over
one end. Expensive thick stiff plastic is also very
useful.

5. Be Creative! It is surprising where insects can be
reared. Use discarded cans for pots, and transparent
plastic bottles for cages. Clear glass jars and small
plastic containers will suffice for most needs.
Rearing Tips for Specific Insects

These are only tips. You can probably improve on
all of them.

1. Plant hoppers: Place at least 3 male and female
pairs in cages on young (30-40 HSS) plants. Allow
mating and egg laying. After nymphs emerge (8
days after egg laying) remove excess nymphs to
other plants when the nymphs are in the second
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instars. If the plant becomes brown, move the
nymphs to new green and healthy plants.
Alternative method is to place hoppers in cages on
plants in the field. Be sure all natural enemies have
been removed first.

| " :
BPH eggs BPH
2. Stem borers: Collect adult moths in the field
using hands or sweet net. The best way to collect is
with a bottle so that the moth is not damaged. Place
the moths that look alike in cages on plants.
Observe the egg laying. Wait for emergence of the
first instars from the egg.
3. Leaf folders: Collect adult moths in the field
using hands or a sweep net. The best way to collect
the moths is with a bottle so that the moths are not
injured. Place many leaf folder moths in cages on
young plants. Observe egg laying and wait for
emergence of the first instars from the eggs.
4. Rice bugs: Collect nymphs and adults from the
rice field. Place the insects on older plants in the
milky stage. Observe feeding and egg laying.
5. Other larvae: Collect larva in the field. Old
larvae are easiest to rear to adult. Place the larvae in
cages on plants of the same age as those in the field.
If the plant is consumed quickly, move the larva to
a new plant. Observe pupation and adult
emergence.
6. Hunting spiders: Collect hunting spiders in the
field. Place in cages with or without plants. To
demonstrate feeding, do not feed the insects for at
least one day before demonstration. On the day of
demonstration, place several types of insects from
the rice field in the cage. To show the number of
hoppers eaten in a day, place many hoppers in the
cage (count them first) then leave for one day.
Count the remaining hoppers the next day.
7. Web-making spiders: Collect web-making
spiders in the field and place in cages on older
plants so the spider can make a web. Observe web-
making. After the web is made, place a moth in the
cage and observe the results.
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8. Larva and adult ladybeetles: Collect larva and
adult ladybeetles and place in cages with or without
plants. Place young hoppers in the cage to observe
feeding.

9. Stem borer egg mass parasites: Collect egg
masses in the field. Place in small plastic bottles.
Wait and observe emergence of parasites or first
instars.

10. Leaf folder parasites: Collect older parasitized
leaf folder larvae and place in plastic pot. Wait for
emergence of parasites.

11. Caterpillar parasites: Collect older parasitized
larvae and place in plastic pot. Wait for emergence
of parasites.

12. Parasite pupae: Collect parasite pupae
(especially Apantles) and place in plastic pot. Wait
for emergence of parasites

Life Cycles and Food Webs

Introduction

Life Cycles of plants, insects and natural

enemies are well known to us. The development
from egg or seed to adult insect, spider or plant has
been seen in the field and in the Insect Zoo.
Food Chains are the interactions between plants,
herbivores and natural enemies of the herbivores.
The energy from one level of the ecosystem (plants)
moves to another level (herbivore) along a chain of
interaction.

As a trainer working with farmers, you must
begin to integrate these two motions together into a
smooth acting dynamic ecosystem. Seeds germinate
to be eaten by insects that lay eggs that are
parasitized....for example. Every life cycle is part of
a food chain.
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In this exercise, you will have to put the two
systems together so that they are functional. This
will help you to understand that interactions have a
time frame. For example; the life cycle of hoppers
(brown, white-back, and green) all begin with a egg
stage inside the plant. In the next stage, the nymphs
feed on the stem or leave by sucking. Finally adults
mate and lay eggs on the same plant or migrate to
other fields. During each stage, different natural
enemies attack the hoppers. During the egg stage,
parasites complete their own egg/larva/pupa/adult
in the hopper eggs and kill the eggs, and mirid bug
predators suck on the eggs. During the nymphal and
adult stage, hunting spiders, water striders, lady
beetles, and other predators feed on the hoppers.
Parasites live on the nymphs until nymphs are
adults. Web-spinning spiders feed on flying hoppers
as the move in the field.

This combination of interacting life cycles of
the plant, hoppers, and natural enemies is a good
view of the dynamic system of the rice field. It
shows also that balance is needed in the system to
make each life-cycle possible; for example, a
spiders life cycle depends on the hopper. If there
are no hoppers then there will be no spiders to
protect the feed. In this system, insects such as
hoppers at low population are actually very
beneficial to the farmer because they are spider
food, and spiders are what protect the field from
large population changes. Did you ever think that a
hopper might be a beneficial insect to the farmer? It
all depends on how many are in the field. This can
be explained now by looking at how the system
interacts.

For this exercise, you will have to integrate
much of your knowledge into a big picture. It will
not be easy to put the pieces together Also for this
exercise you should think in terms of "guilds".
Guilds are group organisms that have similar types
of life cycles and share food sources and are usually
attacked by the same natural enemies. Hoppers are
one example above. The many species of stem
borers are another guild. Hunting spiders includes
many species that hunt in a similar way and have
similar prey. Try to use major guilds for this
exercise than individual species.

Objective

After this activity you should be able to explain the
interaction of the ecosystem factors using both life
cycles and food chains for at least one guild of
insect pests.

Time required = 120 minutes.

Materials

Paper, pens, pastels, IPM TEXTBOOK
Procedure

1. Each group should choose a guild to analyze;
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Hoppers, stem borers, leaf folders, leaf feeding
caterpillars, caseworms, black and other bugs, rice
bugs, gall midge, rats.

2. Draw a large circle and write in the general
stages for insects of the guild around the circle (see
example below).

3. On one side make a list of the stages of the
insects in one column. In the next column, make a
list of natural enemies (by guild) which attack each
stage.

4. On the drawing, draw a circle for each natural
enemy which attacks a particular stage of the insect.
On the natural enemy circle, write the stages of the
natural enemy's life cycle. If their are natural
enemies of the natural enemies (example, a spider
that eats another spider) then make a third level of
circles for these natural enemies. (USE YOUR
TEXTBOOK TO GET MORE INFORMATION).
5. After finishing the diagram, do a short role play
with another group. One group IPM experts is
advising another group of farmers about the insect
that was chosen. The group of IPM experts is very
smart and they know that asking questions and
making discussion is better than giving simple
answers. So the IPM experts begin a process of
discussing with farmers about the life cycle of the
pest insect. (Most farmers know this, but farmers
like to talk. Let them talk as much as they like by
asking questions).

Next, the groups of IPM experts begin to ask
about the natural enemies of each stage. Many
farmers know this, but the IPM experts may have to
help them by giving hints. (Example: What about
parasites?)

Work through the whole life cycle.

6. Change roles for each group and repeat the
activity.

7. Ask the following questions:

a. What would happen to natural enemies if there
are no insect pests?

b. Do you think insect pests can be beneficial if at
low populations? Why are they important?

c. In the system, what will happen if you spray
broad-spectrum pesticides?

Toxic Compound (Pesticides) Related Issues:
Poisons in Agriculture
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Introduction

Pesticides are necessary to in some fields, in

some years in areas. In many seasons, many rice
fields do not need pesticides. Pesticides are poisons.
They are very dangerous to both the person who
uses the pesticides and to those that are living or
playing near the fields where pesticides are used.
These poisons kill aquatic animals (fish and frogs),
beneficial predators and parasites, and other
beneficial animals such a pollinating bees. There is
no use of pesticides that can be called "safe" to
everything in the ecosystem. Even the very
selective insecticide, Applaud, causes problems for
the growth of shrimp and prawns. There is no "safe
use of pesticides". We can only avoid their use and
reduce exposure when used.
Predators, parasites, pathogens, resistant varieties,
growing a healthy crop, and proper monitoring of
the fields are methods to reduce the population
growth of potentially harmful insects and rats.
Pesticides are not the "last method" to use as
commonly thought. They must be integrated with
other aspects. Seed treatments are a good example
of how pesticides are used before other methods,
but used in a way which reduces their impact on
natural enemies, on the environment and human
health. In general, pesticides should be used as a
"last method" because they do have many bad
effects and are expensive in terms of actual "out-of-
pocket" costs.

When pesticides are needed to reduce economic
losses by insects, they should be used correctly and
carefully. The first step is to know the area to be
sprayed, and the proper amounts. Care should be
taken in measurement and handling of pesticides.
The second step is the actual application of sprays
in the field. Proper protection is needed in field
application and possible with simple adaptation.
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Poisons in Agriculture: Health Aspects

Introduction

Pesticides are  poisons  which  cause

physiological changes that result in the death of
insects and other organisms such as humans. Most
pesticides attack the nervous system of organisms,
both invertebrates (insects, spiders, etc.) and
vertebrates  (fish, frogs, people, etc.). The
carbamates and organophosphates both interfere
with the correct transmission of nerve pulses. The
action of interference can be the result of a high
single dose (common in suicide by insecticides), or
over a long period such as in farmers and children
working and playing in fields with pesticide
applications.
How are the poisonous effects of insecticides
measured? There are many types of studies done
before a pesticide may become registered for
general usage. Some of the tests are the effects of
chemicals on skin, on eyesight, and on moist tissues
such as lungs. There are also tests to see how much
pesticide is needed to kill insects, and mammals.
For most of these tests, rats and rabbits are used in
large numbers. For example, insecticide is sprayed
in the eyes of these animals and the reactions are
noted.

Test on the dosage of insecticide which Kills
test animals are called Lethal Dosage tests.
Basically the process is simple and depends on the
fact that not all animals will die with the same
dosage because some individuals are more sensitive
than others. If a very low dose is applied to 100
individuals, only a few individuals will die. If a
very high dose is given, then most of the 100
individuals will die. The dose at which 50 of the
100 (50%) die is called the 50% lethal dosage or
LD50. The dosage at which 90 of the 100
individuals (90%) die is called the LD90. This is a
moderately useful measure, except that even at low
dosages there is still an LD10 in which 10% die.
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What does this 10% probability mean in another
example? It means that there is a probability that for
every 10 people that cross the road, one will die
while crossing the road. In other words, 10%
probability is still very high. Dosage for mammal is
usually measured in mg/kg. This means that a LD50
of 1 mg/kg (the oral LD50 for Temik) for a person
who weighs 50 kg is about 50mg, which is a very
small quantity. Lethal dosages are usually given in
both oral (through the mouth) and dermal (exposure
to skin) levels.

But pesticides cause other effects besides death.
Other symptoms of pesticide exposure include
nausea, dizziness, headaches, fatigue, and diarrhea,
irritation of nose, eyes, and throat. Recognition of
these effects is an important part of pesticide safety
and in your job as an IPM field expert. These and
other effects of pesticide exposure will be explored
in this activity with demonstration of pesticide
effects on animals.

e Natural enemies are usually more susceptible to
insecticide that pests because natural enemies
usually do not build up resistance. What
happens when a low dosage is applied to the
field (i.e. a dosage that is LDs, for BPH, but
LDy for natural enemies)? Poisoning
Symptoms

e Use the following list. Go through the list and
check any symptoms you have seen or about
which farmers complain.

e After spraying have you are had the following

symptoms immediately or within a few days:

Mild symptoms

Irritation of eye, nose, or throat

Headache

Dizziness

Fatigue

Diarrhea

Moderate symptoms

Redness or itching skin

Upset stomach

Blurred vision

Extreme weakness

Excessive perspiration

Rapid heartbeat

Severe symptoms

Pinpoint pupils

Difficulty in breathing

Unconsciousness
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T Skin problems coused by pesticide exposure.

Effects on pesticide exposure.

PESTICIDES

A major problem of pesticides is their effect on

"non-target organisms". Most pesticides are very
toxic to predators, parasites, fish, and people who
come into contact with these chemicals.
For other types of insects there are other pesticides.
A major new pesticide is Bacillus thurengiensis
usually called "Bt". This insecticide is active
against most Lepidoptera (butterflies and moths).
The insecticide must be consumed while most
insecticides only need contact. Also the insect does
not die as quickly after eating Bt than when sprayed
by a broad spectrum insecticide. In this activity, we
will look at a selective pesticide and compare with a
typical broad spectrum pesticide.

Obijective
Demonstrate the difference between selective and
broad spectrum pesticides.

Materials

Plastic bags

Spiders and caterpillars collected from the field
Small fish, and plastic buckets

Monocrotofos and Bacillus thurengiensis
Cups, netting, rubber bands and sprayer

Steps

1.Collect caterpillars, spiders and other natural
enemies from the field. Keep the caterpillars on
soybean plants so that they don't die. The plants
should have the roots so there are enough leaves for
the insects to live on for two days.

2.Place the natural enemies in two cups and over
with netting.

3.Place the caterpillars on the plants in cups with
water. Prepare two cups.

4.Place fish in two plastic containers.

5.Prepare monocrotofos in hand sprayers and Bt. in
another hand sprayer. Use typical field dosage (1-2
mi/l)
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6.Spray one of the cups containing natural enemies
with monocrotofos and one cup containing enemies
with Bt.

7.Spray one of the cups with caterpillars with
monocrotofos and the other with Bt.

8.Spray one of the plastic containers of fish with
monocrotofos, and one with Bt.

9.0bserve the results after one hour and after one
day. If the larvae haven't died in one day, observe
again after another day.

Discussion questions

10. What are the results of the treatments? Prepare a
table for presentation of results.

11.Why are selective pesticides useful for
secondary crops? Why is it important to use
selective pesticides?

Carbofuran, Carbamate Spray and Spiders

"Systemic" pesticides are those pesticides that
are absorbed by the plant and the pesticide is able to
move through the plant through the network of
plant vessels. It is commonly said that systemic
pesticides are safe for natural enemies because they
compounds are in the soil and in the plant. But how
do the pesticides finally get into the soil? Where is
carbofuran broadcast? Is there any difference in the
application of granular carbofuran and liquid
sprays?

In this activity we will look at the effect of
carbofuran on spiders. The effect will be compared
with a neutral control and a sprayed BPMC.

Objective
Demonstrate the effects of carbofuran on natural
enemies.

Time required = 120 minutes.

Materials

Plastic bags, 3 cups, netting for the cups, 3
rubber bands, water, carbofuran, liquid carbamate
(eg. BPMC), natural enemies, hand sprayer (1 liter
for indoor plants), pencil and paper. (Try also some
herbicides, and fungicides).

Procedure

1. Go to the field with plastic bags. Collect spiders
and predatory beetles.

2. Return to a shady place. Set up three cups with
the names "carbofuran”, "carbamate", and "control”
written on them. Add water so the cup is half-full.
In the cup for “carbofuran” add a small amount
(two pinches) of carbofuran to the water and mix so

the carbofuran begins to be dissolved.
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3. Now in each of the cups, add the same number
and same kind of natural enemies. Cover the cups
with netting and rubber bands.

4. In the cup labeled "carbamate", spray the inside
with the hand sprayer. The concentration and
dosage should be the same as in the field.

5. Watch all three cups for changes in activity or
death of natural enemies. Record the time of
activity changes and deaths over 45 minutes.

6. What happened? How did the natural enemies in
the control compare with the other treatments? Why
did natural enemies die in the carbofuran treatment?
Do spiders and beetles walk on the water in the
field? What is the significance of a basal
application of carbofuran?

7. Present your results and answers to the above
guestions to the other groups.

Spraying

Spraying pesticides is dangerous. The compounds
used for spraying are in a concentrated form which
makes them even more dangerous than usual
exposure. Concentrated liquids direct from the
bottle, and exposure to sprays in the field during
application will cause numerous symptoms such as
skin rashes, dizziness, nausea, and headaches.

The usual recommendation for gloves, boots,
rain cloths, and respirator are impossible to
implement for most farmers because of the cost.
But all these articles can be substituted; plastic bags
for gloves and boots, large plastic sheet cut like a
rain poncho or apron, a hat and cloth for the nose
and mouth.

The direction and velocity of the wind should
be considered when spraying. If the wind is
blowing hard, do not spray! Your chemical will
never reach most of the plant. Never walk into the
wind when spraying. Always walk at a 900 angle to
the wind.

Remember that when you broadcast carbofuran
in the water, you are walking in a soup of water and
dissolved carbofuran.

In this activity, you will see the result of spraying in
the field.

Objective
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Demonstrate simple adaptations to reduce
exposure to poisons.

Time required = 120 minutes.

Materials: sprayer, bucket, red batik dye, white
pants and shirt.

Procedure (for group of five)

1. Go to the field. One person in the group should
put on the white pants and shirt. Four other
members should make notes on what the first
person is doing. Note especially how to make
reduce exposure to the spray liquid.

2. Fill the tank with water. Add red batik dye. Add
a lot so that the water is very red. Close the tank
and shake the tank to mix the water and dye.

3. Now spray 500 meter square of the field with the
tank of water. Others should measure the time
required and observe the spraying.

4. After finished spraying, empty an excess spray.

5. Now observe the sprayer. Is the red dye on the
skin or clothing of the person who sprayed? What
could be done to reduce the exposure? What would
happen to the person if the liquid was a real
pesticide and the farmer used his regular spraying
clothes?

6. Present you observations, discussion and
clothing to the other groups. Discuss "Is there really
'safe application' of pesticides?”

Ice-Breakers, Energizers and Team Building
Exercises

e |ce Breakers
e Energizers
e Team fun
e Team skills
Introduction

Facilitators should build up a repertoire of
activities that can used for interesting opening that
help participants to become comfortable with each
other ("lIce Breakers"), activities that boost the
energy level of the group after visiting the field or
after a break (“Energizers"), activities that are just
fun to do in groups and make getting together a
better time (“Team Fun"), and activities that build
team capacity through learning techniques for
planning, organizing, and action (*Team Skills").
The term "Team" is used here to emphasize that a
group need to work together with common goals for
common interests and that teams often have
structure. There are coaches, captains, and players
with various positions. No team can work well
without each team member, and the team succeeds
more often when everyone works together while
each improves individual skills and commitment.
During the cycle of the FFS over one season,
energizers and team fun might be used more at the
beginning of the season, with more emphasis on
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Team Skills near the end of the season, especially
in preparation for community organizing.

Remember that training should be enjoyable for
the facilitator and FFS members. Ask members of
the group to lead other activities like warming up
exercises at the beginning of each meeting, or other
activity that they may have learned at another
training program.

Ice Breakers

Introduce neighbor
Expectation picture

Throw a ball

Name memorization in circle
Money under chair

Air numbering

Energizers

e Coconut and other songs

e Group words (boy - hmmm, girl - clap, cow -
stomp)

Parasite (pen in bottle)

Ballons on leg

Number on paper (practice makes perfect)

20 questions

Give characteristics game

Team Fun

CBG-IPM: FFS, HRD, OTP, SLTP

but often related to agriculture. Like many
organizations, the name merely reflects its history
and not its focus. The Clubs have officers, local
budgets, and action plans.

IPM Labeling of crops

IPM Villages

FFS that focus on developing a block of IPM
fields with lower pesticide inputs
IPM Trainer Association:

Trainers make a newsletter and sent it among
themselves for reading and comparison of efforts
with their self-proclaimed goal of training at least
four FFS each year. Personal opinions and
information, research results, and progress reports
are included in the newsletter.

"Entering Pesticide Free Zone"

This would be a title displayed along the side of
the road as one travels into an area where IPM has
advanced to the point where pesticides have been
replaced with non-pesticide plant protection
methods,

Training Evaluation

e Water passing
e Broken squares
e Strings

Energizers

e Mini-tower and bridge (leadership style)
e Message passing (communication)

Farmer Field School- Follow-up Activities

The following is a short list of activities. The
possibilities are numerous, but will require action
on the part of facilitators and the group they get
organized.

Farmers' Planning Meetings are one step
towards farmers determining what type of follow-
up activities is appropriate to their interest, time
availability, and funding situation. The planning
meeting should try to assess the common problems
the members are facing, and establish goals towards
which to work. Work plans and success criteria
should also be developed, although these will
usually have to be undertaken at a second meeting
established specifically for that purpose.

Farmer to Farmer FFS

Problem Specific Field Labs

IPM Clubs: ARE to carry out follow-up activities.
The Clubs usually focused on non-IPM problems,

There are numerous ways for a facilitator to
evaluate the progress of one training season, but
four methods that have been widely used are
explained below.

Ballot Box evaluations are field based methods
that use real specimens and field situations to test
field abilities. The Ballot Box test should be given
before and after training with levels of difficulty
that are the same. The questions on the test should
be developed before the beginning of the season
and relate to the core objectives of the course.
Questions should focus on;

e agronomic practices and plant compensation

e recognition of pests, natural enemies, diseases

e recognition of damage from pests, diseases,
rats, and birds

e management of pests, diseases, rats, and birds

e other areas covered in the course

The mechanism of the test is to write a question
on a thick paper board and mount it on a stick in the
field. Questions should be multiple choices. The
board and stick are placed like a sign in the field
next to a real condition or object that is being asked
about in the question. For example:

1. What caused this damage?
A) Stem borer

B) Rats

C) Tungro

The sign should have a string connecting the
sign to the plant part showing the damage. The
participant will then mark A, B, C on the answer
sheet for question one. Alternatively, each farmer is
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given many small pieces of paper (Ballots) with the
same number specific for him or her. On the small
containers(ballot box) marked A to C the farmer
can put in their Ballots. If the correct answer is A,
then the person puts their number in the A
container.

Twenty to thirty questions should be prepared
for the test. After everyone has taken the test, the
facilitator should walk with the group to each
guestion and determine the correct answer. If the
guestion or answer is not clear, the group or
facilitator may decide to discard the question.

Written Exams can also be used together with
the Ballot Box. Of course it is important to consider
the literacy level of the group, and the knowledge
of names or technical terms. The names used in one
village, may not be the officially accepted names
nationally and this can lead to confusion. Written
tests must be tested for clarity beforehand, and
checked to ensure local applicability. Remember
that knowing the name of something is not
important for field management, but knowing it's
function and ecological attributes is important.
Don't be academic about names. Also don't be
academic about definitions. Be practical and keep
tests focused on real issues, skills, and knowledge.
Give the test before and after training. After the
test, always review together to determine the
correct answer. Discard unclear questions.

Field Walks are the best evaluation method
because there is time to clarify questions and
answers. Field Walks are basically walking in the
field in pairs (facilitator and farmer) with a
predetermined list of questions. The facilitator
should have already prepared questions, and know
parts of the fields where the questions can be used.
Questions will be similar to the Ballot Box. The list
of questions should not change significantly
between persons and from the beginning and end of
training.

A few do not do’s also:

e Do not use pictures (photographs or drawings).

e Do not assume the name of something is the
same everywhere.

e Do not assume anyone knows the nationally
accepted proper name.

e Do not use Latin names whenever local names
are available.

o Do not assume your question is very clear (they
never arel).

Quality Checklist

The following questions can be used to assist an
observer in examining the quality of IPM training
in all IPM training contexts. These questions
identify the key points in an IPM activity that must

CBG-IPM: FFS, HRD, OTP, SLTP

be present if the quality of the process of training is
to be maintained. While most of these questions can
be answered by "yes" or "no", don't stop there.
Explain why you answered "yes" or "no". This
checklist can also be of used as an outline for
reports on IPM training.

"What's this?"

1. Are questions answered by further probing or
leading questions?

2. Do probing questions concern functional
relationships in the agro ecosystem?

3. Are participants able to define functional
relationships in the agro ecosystem?

Agro ecosystem Activity

1. Before the activity begins are participants told
the goal of the activity and the process to be
followed in the activity?

2. During observation do participants get into the
field?

3. Do participants look at all parts of the plant as
part of their observation activity?

4. Do participants note down what they find?

5. Do participants collect specimens?

6. Are observations summarized in the agro
ecosystem drawings?

7. Does the leader pose problems, ask questions
relevant to the drawings, or use the list of questions
in the Field Guides to encourage participant
analysis of the drawings?

8. Does discussion take place concerning field
conditions?

9. Are "what if" scenarios posed by the leader and
discussed by the participants?

10. Are previous week’s agro ecosystem drawings
used for comparisons to the situation this week?

11. Are field management decisions taken and
critically examined before acceptance?

12. Are other factors considered in addition to the
economic threshold in decision making around
control issues?

13. Are participants active and working together in
the small groups?

14. Can participants state the difference between
pests and natural enemies?

15. Are decisions based on levels of insect
populations and analysis of their functional
relationships in the rice field?

16. Does the leader, by means of questions, help the
participants to analyze the activity and what they
have learned?

Special Topics

1. Before the activity does the leader explain the
goal and process of the activity?

2. During the activity are participants involved and
active?
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3. Are group activities dominated by one
individual?

4. Can participants present results stating or
summarizing what has happened and why?

5. Can participants state what they have learned
from the activity?

6. Does the leader ask open ended questions to:
help participants examine what happened during the
activity; generalize from the activity; apply what
they learned to "real life"?

Group Dynamics

1. Before activity does the leader tell participants
the goal and process of the activity?

2. Are all participants involved in the activity?

3. Does the leader ask open ended questions to:
help participants examine what happened during the
activity; generalize from the activity; apply what
they learned to "real life"?

Ballot Box

1. Does the "ballot box" test field based
knowledge?

2. "Ballot box" questions should not have Latin
names, but are they still used?

3. Does the leader use the "ballot box" as a learning
reinforcement tool by reviewing each item with the
participants?

Evaluation of training impact

e Economic benefits

e Environment and health benefits

e Community organization and self-funding

Economic benefits

The most sought after measures of FFS impact
by those that paid for the FFS. The investment in
training is usually expected to produce some
political good will, but moreover, should increase
economic benefits to the farmer and community,
and eventually the nation. The major factors to be
measured are inputs such as pesticides, time and
labor, fertilizer, water use and equipment. Other
benefits should also be considered such as higher
rice prices for low or no spray crops that may be
obtained with special labeling or improved soil
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fertility in cases where organic material is built up
in the soil using IPM methods (green manure or
compost). Such economic evaluations could be
done on a seasonal or annual basis with IPM trained
farmers to see long term impact.

Environment and health benefits may accrue

with implementation of IPM. Fewer pesticides and
less toxic pesticides use is a common outcome of
beginning field observation and IPM methods.
Measuring these benefits is not easy; however, a
few indicators may be used. For environment, the
occurrence of more natural enemies, or other wild
life may be considered.
For health, immediate benefits can be measured by
counting such indicators as lost work days,
stomachaches, headaches, visits to local clinics for
post-pesticide treatment ills, and other common
iliness related to pesticide exposure. A baseline
should be made be measures before training at one
season or more. It is important to separate crops:
some farmers continue to spray heavily on some
crops while reducing sprays.

Community Organization and Self-Funding can
also be evaluated, and is one of the important goals
of organizing the FFS through SLTP. Community
organizations may continue to pursue IPM
activities, but if the FFS group gets organized to
take on other issues, like setting up of bio control
lab through self funding, then the impact of the FFS
will be much greater
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Requirements of essential stationery and field

(Annexure-1)

materials for SLTP
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(Annexure-11)

Allocation of additional duties and responsibilities

to resource persons

SI.No. | Materials Quantity SI. | Designation | Additional duties
1 Colour chart papers 100 No
2 White news paper print roll | 10 1 General Providing transport to entire
- coordinator training activities
3 File covers 100 Reception and introduction
4 File tag(Bundles) 10 of floating resource persons
Bill settlement and
5 Xerox paper 10 bundles Correspondence
6 Permanent marker pens 50 2 Technical Providing information on
coordinator every day field activities
7 Sketch pen sets 20 Procurement, supply and
8 OHP sheets 50 mobilization of every day
field materials to trainees
9 Foot scale 10 and resource persons
10 Micro tip pens 10 3 Resource Looking after
persons-! accommodation, food and
11 Punching machines 6 refreshment
12 Staplers 6 Timely supply of food and
refreshment
13 Stamp pad 2 4 Resource Taking care of class room
person-Il facilities
14 Cello tapes 12 Arrangement of audio visual
15 Small thread balls 6 aids
16 Needles 10 Daily attendance
o Duplication ~ of  training
17 Scribbling pads 60 materials and distribution
18 Ball pens 30 5 Resource Recording daily training
. person-I11 activities and  submitting
19 Fevisticks 10 reports to General co-
20 Gum bottles 6 coordinator
X Co-coordinating with
21 Plastic pouches 10 inauguration and valedictory
22 Rubber band bundles 10 committee
- 6 Resource Providing  medical and
23 Medium cotton rolls 10 person 1V recreation facilities
24 Gem clip boxes 6 Arrangements for photos.
—— Video coverage of training
25 Drawing pin boxes 6 activities
26 Colour film rolls 6 7 Resource Providing reception and
person V accommodation to floating
27 Chloroform 500 ml 6 resource persons
. 20 meters. Attending to emergency
28 Mosquito net cloth 29 activities arising during the
29 Thermocol sheets 10 : _| training programme
*Supporting staff will assist the resource persons.
30 Bamboo sticks 200
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(Annexure-111)
Profile /Bio data of Participants

Name

Date of birth

Qualifications

Experience

Present official address

Phone  number  and
address of participant
controlling offer

Home address

Address and  phone
number of person to be
contacted in the event of
emergency

Place:
Date:

Signature with date

(Annexure-1V)
Attendance sheet for participants

Date:

SI.No Name

Signature with date

Counter signed: General Co-ordinator

(Annex

ure-V)

Attendance sheet for Resource persons

SI.No Name

Signature with date

Counter signed: General Co-ordinator

Attendance sheet for supporting staff

Annexure VI

SI.No Name

Signature  with

date

Counter signed: General Co-ordinator
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(Annexure-VII)
Certificate for participants
Certificate Model
Government emblem
Certificate

This is to
Shri/Smt.......ooviviiiii e
............................................... has
successfully completed the season long training
programme in Cotton IPM progamme held at -------

from - e to --

Plant Protection Advisor
Government of India

Director of Agriculture
Government of ----------

....(Annexure-VIII)
Certificate Model
Certificate for Resource person
Government emblem
Certificate

.............. has

participated has resource person in the season long

training programme in Cotton IPM progamme held

at --- from-
to -

Plant Protection Advisor
Government of India

Director of Agriculture
Government of ----------

(Annexure- 1X)

Certificate for Farmer for attending to FFS
Farmers field school Certificate (in
language)

local

This is to certify that Shri/smt.
Son/daughter of -

Participated in the Farmers field school programme
conducted during ---- at village
organized by

Astt. Director of Agri. Assistant Director/
Government of ----------- Plant Protection Officer
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Base line survey format for FFS during SLTP
6 Essential elements required for SLTP
Crop Season Year 7 | SLTP field guide
Principles of IPM
SI.No | Particulars Basic concepts and assumptions
1 Name of the Farmer & Contact Number ETL vs. AESA
2 Village : Block: District: Course contents
3 Farm Area (In Hectares) Type of soil 8 Significant activities of SLTP
4 Type of Irrigation:___ Crop & variety: Crop physiology
5 Gross yield for 1 hectare (last cropping season) Agro-ecosystem analysis
(in Kgs.) Participatory action research
6 Key Insect pests observed during last season Special topics
7 Minor insect pests observed during last season Non-Formal education
8 Major Diseases observed during last season Course evaluation
9 Known natural enemies of crop 9 | Activities in details _
10 Cultural pest control practices adopted Participatory action research experiments
11 Major pesticides used & against pests Classical IPM field studies.
12 Type of sprayer used Weekly_sc_:r]edule . .
13 Size of sprayer(in litres) used F'.:S act|V|t|e_s-Pract|ce sesslons .
14 Any Bio-pesticide/Botanical spray used glseasi Spe cllmens and_ insect collections
15 Number of tank loads used per hectare fop pnysiology experiments
16 Number of spraying operations per cropping Disease management
season Weeds management
17 Granular pesticides used (Kg/ha) rr:)szléltazuooon dynamics of rodents
18 Wettable powders used (Kg/ha.) Life cycle and food webs
19 Seed rate used per ha _ Poison in agriculture
20 Do you use cocktail type of pesticide Team building exercises
21 Cost of seeds used per ha. FFS follow up activities
22 Cost of seedbed preparation Training evaluation for participants
23 Cost of land preparation per ha. Quality check list
24 Cost of transplanting per hectare Self evaluation matrix for facilitators
25 Irrigation cost per hectare per cropping season Training impact
26 Labour costs for hand weeding/spraying of 10 | Annexure (I to X)
herbicide/day/hectare Annexure. |
27 Interest for crop loan/hectare Essential stationary items required for SLTP
28 Fertilizer used No. of bags Cost of one bag Annexure. 11
Total cost Duties and responsibilities assigned to facilitators
29 Labour cost for application of fertilizer /hectare Annexure.lll
30 No. & cost of liquid pesticide (EC) used/ hectare Profile of participants
31 No. & cost of wettable powder used / hectare Annexure.lV
32 No. & cost of granular pesticides used/ hectare Attendance sheet for participants
33 Labour cost for spraying of pesticides Annexure. V
34 Any other expenses incurred for plant protection Attendance sheet for resource persons
measures Annexure.VI _
35 Rate of produce sold (price Attendance sheet for supporting staff
36 | Yield obtained Annexure. VI N
37 Profit (Iast season) Certificate format for participants
Annexure. VIII

Signature FFS in charge

Season Long Training Programme
Table of contents

Certificate format for facilitators
Annexure. IX

certificate format for FFS farmers
Annexure. X

Base line survey format for FFS

Sl. | Contents

No

1 Introduction

2 Obijectives of SLTP

3 Components of SLTP

4 Major heads- expenditure for SLTP

5 Role of co-coordinators and resource persons
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CONSERVATION & AUGMENTATION OF
BIO-CONTROL AGENTS

Introduction: Eco-system consists of both
biotic and abiotic factors which contribute to
sustain the ecosystem. The optimum abiotic
conditions help to survive the biotic fauna and flora
in proper way in the ecosystem. Slight or extreme
variations in the abiotic conditions lead adverse
effect on the survival of existing flora and fauna of
an ecosystem. Both natural and manmade
interference in the ecosystem also put adverse
impact on biotic components of ecosystem. Hence,
for the better survival of flora and fauna it is very
essential to maintain the abiotic and biotic factors
better suited for their survival. Keeping in the view
the above facts, the conservation of bio-control
agents can be defined as follows-

“To make environment better suited for bio-
control agents or natural enemies of crop pests and
weeds is called as conservation of bio-control
agents”

“The removal of those cultural practices which
are harmful for the buildup of natural enemies of
crop pests and weeds (bio-control agents) is called
as conservation of bio-control agents”

“To preserve, Protect and Promote the
abundance of organisms that may keep the
abundance of harmful organisms (pests) under
check.”

In ecosystem both biotic and abiotic factors are
interdependent on each other even different biotic
factors i.e fauna and flora are interdependent on
each other. They also have competition among
themselves in form of antibiosis and symbiosis.
Parasitism, predation and hyper-parasitism are the
means of their dependency hence, for the survival
and conservation of bio-control agents there has to
be safety devices from their hyper parasitoids or
predators. A parasitoid and predator must be host
specific as extent as possible and should not be
affected with their hyper parasitoids prevailing in
that particular area. Keeping in the view the above
we must manipulate the habitat of bio-control
agents through different means for the conservation
of bio-control agents.

Crop plants and their pests or crop pests and
their natural enemies have adapted to each other
over time in a process called co-evolution. The
genetic diversity evolved by pests and their natural
enemies through co-evolution is particularly
complex because both are genetically variable over
time and space, which eventually resulted into
unsuccessful innundative or inoculative
augmentation processes. The conservation of

CBG-IPM: Conservation & Augmentation

natural enemies including agro biodiversity in a
small area within local environments help to ensure
that the ongoing processes of evolution and
adaptation of those beneficial insect pests to their
environments are maintained within farming
systems. This benefit is central to in situ
conservation, as it is helpful as reservoir for further
augmentation of already adapted parasite, predators
and entomo-pathogens over rest the field
afterwards.

Programmes to be implemented for the
Conservation & Augmentation of bio-control
agents:

1. Conducting fixed plot surveys through FFS to
note the seasonal build up of pests & defenders
(bio-control agents).

2. Conducting trials for ecological engineering and
habitat manipulation

3. Installation of conservation devices through
conservation cages, bamboo cage, bird pearcher
etc.

4. Wide publicity through hoarding, audio visuals
etc.

5. Farmers education & HRD through Participatory
Action Research (PAR) activities like field
exercises on different aspects, insect zoo etc.

6. Conducting AESA in FFS fields.

7. Development & Strengthening of bio-control
labs through Self Help Groups (SHG)

8. Capacity building of staff

Tools for conservation & augmentation of bio-

control agents:

1. List of prevailing bio-control agents in a
particular area

2. Albums for visual identification of bio control
agents, diseases and weeds

3. Preparation of insect zoo

4. Conservation devices like conservation cages,
bamboo preacher, bird preachers etc.

5. To maintain in-situ bio-agent sanctuary by
CIPMCs

6. Formats for observations
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Items required for conservation & augmentation
kit:

1. Vehicle (4 wheel drive) with driver
2. Survey route map
3. Survey Performa
4.  Pen or pencil, Eraser, Sharpener
5. Writing pad
6. GPS enabled Data logger

7. Collection vials with lid

8. Cotton

9. Rubber bands

10. Brush

11. Needle

12. Thread

13. Polythene bags

14. Aspirator

15. Sweeping / butterfly net

16. Watch glass

17. Hand lenses of different capacity
18. Chloroform

19. Killing bottle

20. Pruning knife

21. Spade

22. Khurpi

23. M. square/Quadrant

24. Kit bag

25. Hand Gloves

26. Gum boots/sleeper

27. Forceps

28. Scissors

29. Cloth

30. Muslin cloth

31. Field cap

32. Rain coat/Umbrella

33. Stapler with pins

34. Blotting paper

35. Herbarium press

36. Entomological pins

37. Plastic/polythene bags

38. Paper soap/liquid soap

39. Torch with cell

40. First aid box with medicine

41. Blade

42. Drawing sheets

43. Sketch pens

44. Field camera

45. Mobile phone

46. Water bottle

47. Stick

48. Half pant

49. Field Apron/T-shirt

50. Measuring tape

51. Tags/Labels
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Some pests and their common natural enemies
NATURAL ENEMIES
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. predaceous ground

g 2 beetles
>3 vertebrates
" 0y

|- * | sixspotted thrips
. Stethorus sp. (spider
B 3 mite  destroyer lady
& g beetle)

. | predatory thrips
k=)
£

Steinernema
carpocapsae and Hetero
rhabditis
bacteriophora(entomopa
thogenic  nematodes),
soil dwelling predatory
beetles and other
predators.

weevils, root or
soil-dwellina

*

http://www.ipm.ucdavis.edu/PMG/PESTNOTES/p

n74140.html

Ways and Means of Conservation of Natural

Enemies of Crop pests

1. Avoiding blanked sprays of Pesticides and
adopting spot application as a last resort.

2. Replacing chemical pesticides with bio-
pesticides.

3. Growing of Trap crops (attractant crops for
natural enemies) and flowering plants like dill,
anise, spear mint, buck wheat, yarrow, white
clover, tansy, cow pea, fennel, cosmos etc.

4. Intercropping with nectar rich plants like
caraway, coriander, sunflower, parsley
(ajwain), mustard, marigold, carrot, alfalfa,
corn flowering/push-pull plants.

5. Installation of conservation cages or bamboo
cages.

6. By growing the crops that provide Pollen and
Honey dew to the natural enemies.

7. Augmenting the population from areas of
abundance to the areas of absence.

8. Avoiding the trash burning where the
abundance of Natural enemies is found.

9. By releasing proper strains of natural enemies
timed with proper pest stage.

10. Promoting Non-chemical methods of Pest
Management like bio-pesticides

11. Keeping a regular and strict surveillance
Programme to note the buildup of population
of Crop pests and their natural enemies.

12.

13.
14.

15.

16.

17.

18.

19.
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By educating the Farmers ‘How to conserve
the natural enemies in their crop fields’ by way
of demonstration.

By adopting P: D ratio and AESA.

Reduce the use of broad spectrum persistent
pesticides where ever possible. Use reduced
risk pesticides. Avoid use of neonicotinoids
and other chemicals which are
highly/moderately toxic to honey bees in crops
pollinated by honey bees.

Certain weeds in rice environment are infested
with insects that alternatively support rice pest
parasitoids in off-season. Nanophyes sp. on
Ammania baccifera L. a weed in rice fields
have been identified as a reservoir host
supporting  parasitoids  like Neanastatus
cinctiventris  Girault on gall  midge,
Trichomalopsis sp. on Pelopidas mathias
(Fabr.).

Ammania baccifera
Intercropping of crop plants like mustard and
linseed (alsi) etc. provide nectar to the
parasitoids and support their population.
Efforts to educate farmers in recognizing
natural enemies and the beneficial role played
by them are important as the role played by the
parasitoids remain unnoticed. Utilization
conservation of natural enemies in situ in the
rice ecology is the most practical option
available for promotion of natural bio-control.
Birds are the efficient predators of various
insect pests. Efforts should be done to educate
farmers about the role of predatory bird and
their need in crop ecosystem.

Conserve spiders in field

44

Standard Operating Procedures for Integrated Pest Management



Conserve and Au

gment the following BC Agents

CBG-IPM: Conservation & Augmentation

Name of BC
Agents

Ways & Means of
conservation

Bracon sp.

Braconides feed on honey dew,
nectar or pollen; hence, the
flower plants like Dill, Parsiety,
Zinnia, Clover, Aalfa-alfa,
Cosmos, and Sunflower may be
grown on border or as
intercrops to attract the native
Braconides population.

Lacewings

plant like mango, Litchi etc.
*Make sure flowers (e.g. dill,
sunflower, carrots) are present
in the field or close to the crop
to ensure food supply for adult
lacewings. Populations can be
maintained on a non-pest aphid
species and other hosts outside
crop area (in weedy areas on
field margins).

Cotesia sp.

By planting above flowering
herbs

Trichogramma

Releases may be timed with
presence of host egg stage in
the field
-Suitable
release.

-Continue the releases till the
natural breeding is established.

strains must be

Lady bird beetle

Avoid indiscriminate use of
pesticides. Grow fodder crops
like Barseem. Collect from the
plants like Calotropis and
release them in desired fields.

*Ladybirds can be encouraged
by growing non-crop plants
which support aphid species
which do not attack crops.
Grow strips or groups of non-
crop flowering plants such as
fennel,  thistles, coriander,
carrots and/or milkweed. They
can also be brought in by hand
from outside the crop. Spraying
with  pesticides should be
avoided wherever possible in
order not to kill the ladybird
adults and larvae but if it is
necessary, selective pesticides
and methods should be used.

Epiricania -Strict surveillance programme
melanoliuca may be put in operation.
- Avoid indiscriminate trash
burning.
-Augmenting in new area.
-Avoiding  Aerial spray of
pesticides.
Damsel bug -Collect from the areas of high
(Nevid sp.) abundance and release them to
the areas of absence.
Damsel and | Larvae found in  water.
Dragon fly Maintain  watery  condition

around field by making a water
channel.

Ground beetle
(Ophionia)/
Rove
beetle/carabid
beetle

Strip mulching provides
permanent pest and perennial
planting.

-Plant  white  clover or
Amaranths sp. as ground cover.

Rove beetles
(Staphylinid
beetles) and
Ground
Beetles(Carabid
beetles )

* Conserve or develop refuges
for soil dwelling rove beetles.
This could be done by
promoting plant diversity, using
mulches and keeping stones,
logs or other items that provide
protection.

Green lace wing
(Chrysoperla

sp.)

Plant flowering plants such as
Dill, Parsiety, Zinnia, Clover,
Aalfa-alfa, Cosmos, Sunflower,
Carrot, Dandelion as they are
good source of pollen and
Nectar for adults. Provide the
source of water during dry
season. Maintain  perennial

Spider Mulching in strips. Avoid
indiscriminate use of pesticides.
Hover-flies *Hover flies can be encouraged

by allowing non-crop plants to
grow around fields - these
support non-pest species of
aphids that hover fly larvae can
feed on. They are attracted to
all  flowering plants but
especially to fennel, milkweed,

sun hemp,
flowering brassicas or wild
mustard, thistles, sunflower,

coriander and dill. In rape and
kale, some of the previous crop
can be left to flower (provided
the pest and disease levels are
low) or a small number of
plants from the current crop can
be encouraged to bolt and
flower by stopping watering.
Avoid spraying with pesticides
whenever possible but if it is
necessary, use selective
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pesticides and methods. gram /| Pod borer /
vegetable fruit borer
Predatory Ants *  Excessive  hoeing or 15. Chelonus Cotton / | Bollworm /
ploughing will destroy ant nests blackburni gram /| Pod borer /
so farming systems which use vegetable fruit borer
minimum tillage (very little 16. Chelonus kelliae Potato Potato tuber
hoeing or ploughing) are more moth
likely to encourage beneficial 17. | Telenemus remus Cotton/soya | Spodeptera
ants. bean litura
Predatory thrips | *Avoid use of broad spectrum 18. | Apantelese flavipes | Maize Stem borer
pesticides. 19. | Sticholotis Sugarcane | Scale insect
Parasitic ~ flies | *Provide sugar containing food madagassa
sources for the adult such as 20. | Lindorus Sugarcane | Scale insect
flowers or honeydew. lophanthae
Encourage habitat diversity. 21. | Chilocorus bijugus | Apple /| Scale insect
Avoid  spraying  pesticides. Citrus
When  necessary select a 22. | Pharoscymnus Apple / | Scale insect
product and application method perniciosi Citrus
that is less harmful to natural | 23 | Iceriya purchasii Citrus Scale insect
enemies. 24. | Encarsia perniciosi | Apple Scale insect
*Source: www.infonet-biovision.org 25 Encarsia spp. Fruit / | White Fly
vegetable
BIO-CONTROL AGENTS OF DIFFERENT 26. | Aphytis spp. Apple Scale insect
CORPS 217. Pharoscymnus Sugarcane | Scale insect
horni
SI. | Name of Bio- | Crops Pests 28. | Aphidius spp. Mustard Aphid
No. | Control Agents 29. | Amblysius spp. Cotton /| Mite
1. Trichogramma Cotton Bollworms |35 Aphelinus mali ?pp;fe Woolly
chilonis aphis
Cotton Strain (Eriosoma
2. Trichogramma Sugarcane / | Borers lanigerum)
chilonis . Rice 31. Neochetina Water Weed
Sugarcane Strain eichhornai hyacinth
3. Trichogramma Sugarcane | Borers Weed
exiguum 32. Neochetina bruchi | Water Weed
4. T. minutum Sugarcane | Borers hyacinth
5. T. perkinsi Sugarcane | Borers Weed
6. T. famgtgm Sugarcane | Borers 33. | Zygogramma Parthenium | Weed
7. T. brasilienses Cotton Bollworm bicolorata weed
8. T. pretiosum Cotton Bollworm 34 DD-136 nematode | Rice Borer
9. T. embriophagum Apple Codling Neo-aplectana
moth carpocapsae
10. | T. coccai palladium | Apple Codling 35. | Paratheresia Sugarcane | Borer
moth claripalpis
11. | Trichogramma Rice/ Borers 36. | Eucelatoria bryani | Gram H.
toidea spp. vegetable armigera
12. Bracon hebetor Cotton/ Bollworm/ || 37 Chrysoperla Cotton Sucking
gram/ Pod borer/ scelestes pest /
vegetable fruit borer bollworm
13. Bracon brevicornis | Cotton/ Bollworm / || 35, Chrysoperla carnia | Cotton Sucking
gram/ Pod borer / pest /
vegetable fruit borer bollworm
14. Bracon kirkpatricki | Cotton / | Bollworm / |["3g. NPV of H. | Cotton /TH.
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armigera Gram/ armigera
Vegetable
40. NPV of spodoptera | Cotton/ Spodoptera
litura Soyabean/ | litura
vegetable
41. Sturmiopsis Sugarcane/ | Borers
tomato /
rice
42. Tetrastichus spp. Rice Borers
43. Goniozus spp. Rice Leaf folder
44, Cryptolemus spp. Grape vein/ | Mealy bug
citrus /
coffee
45, Scymnus spp. Grape vein/ | Mealy bug
citrus /
coffee

Natural enemies of crop pests in India
Parasitoids
HYMENOPTERA

Acerophagus papayae Noyes & Schauff
Aenasius advena Compere

Aenasius bambawalei Hayat

Aenasius indicus (Narayanan & Subba Rao)
Allotropa sp.

Amitus spp.

Anagyrus agraensis Saraswat

Anagyrus loecki Noyes & Menezes
Anicetus ceroplastodis (Mani)
Aphanogmus fijiensis (Ferriere)
Apenesia sahyadrica Azevedo & Waichert
Blepyrus insularis (Cameron)
Bolangera sankarani Hayat & Noyes
Bracon brevicornis (Wesmael)

Bracon hebetor (Say)

Brachymeria nephantidis Gahan
Callaspidia notata (Boyer de Fonscolombe)
Campoletis chlorideae Uchida
Cephaleta australiensis Howard
Cephaleta brunniventris Motschulsky
Charops bicolor (Szepligeti)

Chelonus blackburni Cameron
Comperiella indica Ayyar
Coccidoxenoides perminutus Girault
Coccophagus ceroplastae (Howard)
Coccophagus pseudococci Compere
Cotesia flavipes (Cameron)

Cotesia vestalis Haliday

Diaeretiella rapae (Mc'Intosh)
Diplazon laetatorius (Fabricius)
Dirhinus anthracia Walker

Distatrix papilionis (Viereck)

Elasmus spp.

Encarsia guadeloupae Viggiani
Encyrtus aurantii (Geoffroy)
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Eriborus argenteopilosus (Cameron)
Exoristobia philippinensis Ashmead
Goniozus nephantidis (Muesebeck)
Gryon fulviventre (Crawford)
Ischnojoppa luteator (Fabricius)

Isotima javensis (Rohwer)

Leptomastix dactylopii (Howard)
Marietta leopardina Motschulsky
Megastigmus viggianii Narendran & Sureshan
Meteoridea hutsoni (Nixon)
Neocharitopus orientalis (Agarwal)
Neodusmetia sangwani (Subba Rao)
Nesolynx thymus (Girault)

Oomyzus sokolowskii (Kurdjumov)
Plagiomerus bangaloriensis Shafee et al.
Podagrion spp.

Praleurocerus viridis (Agarwal)
Prochiloneurus aegyptiacus (Mercet)
Prochiloneurus albifuniculus Hayat et al.
Prochiloneurus pulchellus Silvestri
Promuscidea unfasciativentris Girault
Pseudleptomastix mexicana Noyes & Schauff
Quadrastichus mendeli Kim & La Salle
Scutellista caerulea (Fonscolombe)
Stenobracon deesae (Cameron)
Stenobracon nicevillei (Bingham)
Tetrastichus howardii (Olliff)
Tetrastichus schoenobii Ferriere
Theocolax elegans (Westwood)
Trichogrammatids

Trichopria sp.

Xanthopimpla stemmator (Thunberg)

LEPIDOPTERA

Epiricania melanoleuca (Fletcher)

DIPTERA

Halidaia luteicornis (Walker)
Peribaea orbata (Wiedemann)

Insect Predators
COLEOPTERA: COCCINELLIDAE

Anegleis cardoni (Weise)
Axinoscymnus puttarudriahi Kapur & Munshi
Brumoides suturalis (Fabricius)
Coelophora bissellata Mulsant
Chilocorus circumdatus (Gyllenhal)
Chilocorus nigrita (Fabricius)
Cheilomenes sexmaculata (Fabricius)
Coccinella transversalis Fabricius
Coccinella septempunctata Linnaeus
Cryptolaemus montrouzieri Mulsant
Curinus coeruleus (Mulsant)
Harmonia dimidiata (Fabricius)
Harmonia eucharis (Mulsant)
Harmonia octomaculata (Fabricius)
Hippodamia variegata (Goeze)
Hyperaspis maindroni Sicard
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Ileis cincta (Fabricius)
Megalocaria dilatata (Fabricius)
Nephus regularis Sicard
Pharoscymnus flexibilis (Mulsant)
Pharoscymnus horni (Weise)
Rodolia amabilis Kapur

Rodolia fumida (Mulsant)
Scymnus castaneus Sicard
Scymnus coccivora Ramakrishna Ayyar
Scymnus nubilus Mulsant
Scymnus latemaculatus Motschulsky
Serangium parcesetosum Sicard
Synonycha grandis (Thunberg)
COLEOPTERA: NITIDULIDAE

e  Cybocephalus spp.
COLEOPTERA: STAPHYLINIDAE
e Oligota sp.

e  Paederus fuscipes Curtis
NEUROPTERA: CHRYSOPIDAE

e Chrysopids

NEUROPTERA: HEMEROBIIDAE
e Micromus igorotus Banks

e  Micromus timidus Hagen
HEMIPTERA: ANTHOCORIDAE

o  Blaptostethus pallescens Buchanan-White
e  Cardiastethus exiguus Poppius

e Orius tantillus (Motschulsky)

o  Xylocoris flavipes (Reuter)
HEMIPTERA: LYGAEIDAE

e  Geocoris sp.

HEMIPTERA: PENTATOMIDAE

e Andrallus spinidens (F.)
HEMIPTERA: REDUVIIDAE

e Isyndus heros (F.)

DIPTERA: CHAMAEMYIIDAE

e Leucopis sp.

DIPTERA: CRYPTOCHAETIDAE
e  Cryptochaetum sp.

DIPTERA: DROSOPHILIDAE

e Acletoxenus sp. nr. indicus Malloch
e Cacoxenus (Gitonides) perspicax (Knab)
DIPTERA: SYRPHIDAE

e Dideopsis aegrota (Fabricius)
Ischiodon scutellaris (Fabricius)
Paragus serratus (F.)

Paragus yerburiensis Stuckenberg
Episyrphus balteatus (F.)
Eupeodes confrater (F.)
LEPIDOPTERA: NOCTUIDAE

e  Coccidiphaga scitula (Rambur)
LEPIDOPTERA: LYCAENIDAE

e  Spalgis epeus (Westwood)
LEPIDOPTERA: PYRALIDAE

e Dipha aphidivora (Meyrick)
THYSANOPTERA: THRIPIDAE

CBG-IPM: Conservation & Augmentation

e  Franklinothrips vespiformis Crawford
Weed insects
Cecidochares connexa Mcquart
Cyrtobagous salviniae Calder & Sands
Neochetina eichhorniae Warner
Neochetina bruchi Hustache
Orthogalumna terebrantis Wallwork
Pareuchaetes pseudoinsulata (Rego-Barros)
Teleonemia scrupulosa Stal
Zygogramma bicolorata Pallister
nvasive pests
Hypothenemus hampei Ferrari
Leptocybe invasa Kim & La Salle
Paracoccus marginatus Williams & Granara
de Willink
e  Phenacoccus solenopsis Tinsley
e Quadrastichus erythrinae Kim
Potential Invasives
e  Brontispa longissima Gestro
(Source: National Bureau of Agriculturally
Important Insect, Bangalore)

Ecological Engineering for conservation of Bio-
control agents

To make the environment better suited for the
buildup of existing beneficial fauna through
manipulation of biotic and abiotic factors of
ecosystem is called ecological engineering.
Ecological engineering for conservation of bio-
control agents is manipulation of the habitat in the
crop ecosystem for buildup of beneficial bio-control
agent.

Ecological engineering is based on ecological
principles in which the environment of Agro-eco-
system is made suitable for the better survival of
bio-control agents/beneficial fauna. It’s a kind of
human intervention to manipulate the habitat better
suited for the buildup of bio-control agents.

For the better survival and build up of bio-control

agents in Agro-eco-system, the following things are

required:

1. Food in form of pollen and nectar for adult bio-
control agents.

2. Shelters such as overwintering sites, moderate
microclimate, etc.

3. Alternate hosts are required when primary hosts
are not present.

The knowledge about the following is required for
the habitat manipulation of pests and their
Natural Enemies:

1. Food and habitat of the pests

2. Factors affecting the growth of pest build up.

48

Standard Operating Procedures for Integrated Pest Management



3. The time of infestation on crop by the pests and
the time of development/ build up of bio-control
agents for the pest in the crop.

4. The pattern of the development of the pests and
the level of causing economic damage.

5. The parasitoids, predators and pathogens of the
particular crop pests.

Ecological Engineering for pest management-
Above ground:

To fulfill the above requirement for habitat
manipulation for making environment suitable for
multiplication of beneficial fauna in an agro eco
system, the inter-cropping, border-cropping and
mix cropping of the flowering plants is required
which provide nectar/ pollen as food for various
bio-control agents and other beneficial fauna.
Growing of alternate crops as a food for pests
required for survival of beneficial fauna is another
way of conservation and habitat manipulation. The
trap crops and repelling crops for pests are also
grown as intercrop along with the main crop.

The following flowering crops are generally
grown as trap/attractant under agro-ecological
engineering:

Cosmos, Sunflower, Okra, Hibiscus, Marigold,
Fennel, Onion, Carrot, Coriender, Sesame,
Chrysanthemum,  Tridax, Mustard, Radish,
Fagopurum, Ageratum, Alternanthera sp., Alfalfa
etc.

Ecological Engineering for pest management-

Below ground:

o Crop rotations with leguminous plants.

o Keeping soils covered with vegetation and/or
crop residue.

e Adding organic matter in the form of FYM,
vermi-compost, crop residue

e Reducing tillage intensity so that hibernating
natural enemies can be saved.

o Apply bio-fertilizers producing bio-agents.

o Apply Mycorrhiza and Plant Growth Promoting
Rhizobium (PGPR).

e Apply Trichoderma and  Pseudomonas
fluorescence as seed, nursery treatment and soil
application (if commercial products are used,
check for label claim), However, bio-pesticides
produced by farmers for own consumption in
their fields, registration is not required.

CBG-IPM: Conservation & Augmentation

Photographs of Ecological engineering Demo Field B

Above mentioned photographs are sowing the
demonstration of Ecological Engineering in cole
crops conducted by the Directorate of plant
protection, Quarantine & Storage during Krishi
Vasant 2014 held from 09-13 Feb, 2014 at CICR
Nagpur. In this photograph the Cole crops were
bordered by the Sunflower, Mustard, Marigold and
Coriander crops. The Sunflower was the tallest crop
to attract the Helicoverpa pest; it was surrounded by
the two rows of mustard to attract Chrysoperla and
LBB. Coriander was an excellent crop for attract
different natural enemies of main crop pets.
Marigold crop was preferable crop for egg laying of
Helicoverpa. It was observed that the cabbage and
cauliflower crops found affected with aphid and the
aphid population on Cole crops was found
parasitized by Aphidius, a potential parasite of
aphid. This parasite could be able to manage the
aphid population on Cole crops.
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Minimize
disturbance

Plant Selection Factors

Bloom period for entire
growing season

Perennials or reseeding

Beneficial
Insects

annuals

~ s~ Natives or non-invasive

Mixed plant forms and heights

Plants not host to insect pests

Small flowers generally good

CBG-IPM: Conservation & Augmentation

Beneficial

Hover fly
(Syrphidae family)

Lacewing
{Chrysopidae family)

Ladybug beetle
{Coccinellidae family)

Minute Pirate Bug

Plants that Attract Beneficial Insects

Beneficial

Assassin bug
(Reduviidae family)

Bees-Butterflies

(Many families)

Braconid wasp
(Braconidae family)

Damsel bug
(Nabidae family)

Ground beetle
(Carabidae family)

Pests

Many insects including

flies and large caterpillars

None but important
for pollination

Armyworm, cabbageworm,
codling moth, gypsy moth,

European corn borer,
aphid, caterpillars, and
other insects

Aphid, thrips, leafhopper,
treehopper, caterpillars

Slug, snail, cutworm,
Colorado potato beetle,
gypsy moth, caterpillars,
weed seeds

Plants/Habitat

Permanent plantings for
shelter (e.g., windbreaks)

Pea, borage, and aster
families, milkweeds,
butterfly bush, others

Nectar plants with small
flowers, yarrow, sunflower,
cowparship

Aster family, yarrow,
common boneset

Amaranth, bunch
grasses, permanent
plantings for shelter

{(Anthocorid family)

Rove beetle
(Staphylinidae family)

Spider
(Salticidae,
Thomisidae, and
other families)

Spined soldier bug
(Podisus
maculiventris)

Tachinid fly
(Tachinidae family)

Tiger beetle
(Cicindelidae family)

Chalcid wasps
(many families
including
Trichogrammatidae)

Pests

Aphid

Soft bodied insects
including aphid, thrips,
European corn borer,
mealybug, scale, mite

Aphid, spider mite,
European corn borer,
mealybug

Thrips, spider mite,
leafhopper, corn
earworm, small
caterpillars, and
other insects

Aphid, nematode, flies

Many insects

Armyworm, sawfly,
Colorado potato beetle,
Mexican bean beetle

Cutworm, armyworm,
May beetle, gypsy moth,
squash bug

Many insects

Spruce budworm, cotton
bollworm, tomato
hernworm, corn earworm,
corn borer, codling moth

Plants that Attract Beneficial Insects

Plants/Habitat

Carrot and aster family
(coreopsis, sunflowers,
goldenrod), cowparsnip,
common boneset

Carrot and aster family
{(coreopsis, sunflowers,
goldenrod)

Aster family, butterfly
weed, native grasses,
giant hyssop, cowparsnip,
yarrow, black locust

Carrot and aster family
(daisies, sunflowers,
yarrow, goldenrod),

blue elderberry, potentilla,
giant hyssop, common
boneset, and willows

Native grasses,
permanent plantings for
shelter

Carrot and aster family,
giant hyssop

Aster family (sunflowers,
yarrow)

Carrot and aster family,
amaranth

Amaranth, bunch grasses,
permanent plantings for
shelter

Carrot and aster family
(daisies, sunflowers,
yarrow, goldenrod),
potentilla, giant hyssop,
cowparsnip, common
boneset

Recognizing Natural Enemies

Proper identification of pests, and distinguishing
pests from their natural enemies, are essential to
effectively using biological control. Pocket books,
charts, albums, specimen boxes and live samples of
crop specific pest & predators should be prepared
and they should be displayed among farmers and
extension officials so that one can easily recognize
natural enemies.

Encourage these natural enemies by avoiding
pesticides that kill them; choosing plants that
provide them pollen, nectar, and shelter; and
keeping ants out of pest-infested plants. Common
predators that eat garden pests are pictured below
with bars showing their length.
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Convergent lady beetle adults (left) and most reddish lady
beetle species prefer aphids. Their larvae (right) prefer aphids
but sometimes eat whiteflies and other soft-bodied insects.

Lady beetle eggsare
oblong, widest in their
middle, usually yellowish
or orange, and can be laid
in groups or individually.

eat
mostly aphids but also soft-
bodied mealybugs, psyllids,
and whiteflies.

.‘Sy'r‘ﬁhi y larvae

Green lacewing adults (left) eat nectar and pollen. Some
species also eat insects. Lacewing larvae (right) feed on
mites, eggs, and small insects, especially aphids.

Green lacewing eggs are
laid on slender stalks in
groups (as shown here) or
individually, depending on
the species.

Soldier beetle adults eat
mostly aphids. Their soil-
dwelling larvae eat beetle
and moth eggs and larvae.

S , B N
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Predaceous ground beetle adults (left) stalk soil-dwelling
insects, such as cutworms and root maggots.
Their larvae(right) live on soil and in litter, feeding on almost
any invertebrate.

>~

Assassin bus attack
almost any insect.

Pirate bugs attack mites
and any tiny insect,

especially thrips.

Z X
Western predatory
mitesattack pest mites.

Sixspotted thrips
mostly mites.

Spiders, including this crab
spider, attack all types of
insects.

don’t
control pests, because they
eat both beneficials and

Praying mantids

pests.

- A
Adults of predatory wasps,
such as this paper wasp, prey
on caterpillars and other
insects.

Syrphid fly (flower fly, hover fly) adults eat bolleﬁ and nectar and resemble honey bees
and wasps. Adults act as good pollinator.

Source:www.ipm.ucdavis.edu
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Tillage
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Tillage can have a major impact on soil
organisms and on the relationships between
organisms of different trophic levels. Tillage
intensity, the method used, the frequency of tillage
operations and the dates of crop planting and
harvesting are all factors that can affect natural
enemies. Generally, reduced tillage promotes a
more stable environment, which in turn promotes a
diversity of species. Less tillage is associated with
greater abundance and diversity of the fauna.
However, the effects vary from one species to
another, depending on their specific ecological
characteristics. For example, species with a soil-
dwelling larval or pupal stage are particularly
sensitive to tillage. A study carried out with canola
demonstrated that post-harvest tillage led to a
reduction the next spring in the rate of emergence
of parasitoids overwintering in the soil.

Herbicides and pesticides use

Numerous studies have demonstrated the
negative effects of pesticides on natural enemy
communities. The effects on predators and
parasitoids can be direct (e.g. direct effects on their
biological functions) or indirect (e.g. effects on
their secondary resources) may be noticed.

Nitrogen fertilization
In addition to having an effect on pests,
fertilization can also impact their natural enemies.

Seeding and harvesting dates

Seeding and harvesting dates could have an
impact on both pests and natural enemy
communities. Harvesting constitutes a massive
disturbance which may have a greater impact on
spiders than pesticide use.

Practice IPM: Integrate the use of host-plant
resistance, seed treatment, bio-pesticides, and green
level pesticides to conserve natural enemies.
Evaluate the potential for interference among
control strategies and work towards ways that
promote synergisms among the different aspects of
crop production technology.

Wise use of Insecticides: Insecticides are
generally non-selective and kills the insects
uniformly. It is, therefore, desired to select proper
insecticide wisely by applying mind and use that
judicially.

Avoid  indiscriminate  trash  burning:
Indiscriminate trash burning should be avoided to
conserve natural enemies of crop pests.

CBG-IPM: Conservation & Augmentation

Screening of hibernating parasites: Screening of
hibernating parasites in the cotton bolls etc. and
release them in the field may be done.

Provide supplementary food: Provide
supplementary food for the natural enemies or
beneficial fauna like predatory ants. Spray dilutes
sugar solution to provide food for the free living
natural enemies adults.

Provide neutral organisms as food to avoid
cannibalism among predators.

IDENTIEFY THE BIO-CONTROL AGENTS
A. Spiders
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Leucauge venusta

Chrysso argyrodiformis
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Lycosa _ Widow spider

Tetragnatha Spider

Crab Spider

Green orb spider

54
Standard Operating Procedures for Integrated Pest Management



CBG-IPM: Conservation & Augmentation

-

- — e
Goblin/Ant Spider

B. Insect Predators

P

Cicindela punctulata

i Chrysoperla carnea

Bembidion qudriaculat
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Cicindella spp.

Syrphid fly larvae
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? # :
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Cryptolaemus monruzieri grub & Adult

C_:iarasitoids

oo 3

Trichogramma sp.

Meadow grass hopper
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Chelonus blackburni

Bracon-hebetor

Brachymeria

Tetrasticus

Tachinid fly
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