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Preface

The ultimate goal of ASEAN IPM Knowledge Network (ASEAN IPM) is to help national government
and nongovernment organizations within the ASEAN region to improve effectiveness of program
implementation by making knowledge sharing easy among national IPM programs and ensuring
thatinformation held is accurate, relevant, and up-to-date.

Acritical function of ASEAN IPM in this direction is knowledge management. Thisincludes
gathering and updating of available integrated pest management (IPM) information, as well as
related practices and experiences in growing healthy crops from the national IPM or crop production
programs of the ASEAN countries and synthesis of these information to create knowledge capital
appropriate for each specific counttry.

One concrete outputinthis regard is Field Guide of Discovery-based Exercises for Vegetable IPM
(Volume Il), which is copublished by the Philippine National IPM Program (KASAKALIKASAN), the
Cordillera Highland Agricultural Resources Management (CHARM) Project, the ASEAN IPM
Knowledge Network (ASEAN IPM), and the SEAMEOQ Regional Center for Graduate Study and
ResearchinAgriculture (SEARCA).

This field guide is acompilation of supplemental and additional discovery-based exercises in
integrated crop, soil, pest, and disease management as well as in seed production, harvest and
postharvest management topics enriched by technical experts from Benguet State University
(BSU) and specialists from CHARM, KASAKALIKASAN, and ASEAN IPM.

We are hopeful that this practical training tool will be used, adapted, or modified by FFS field
trainers in conducting season-long vegetable IPM training not only in the Philippines butin other
ASEAN countries as well, when and where they judge them to be helpful.

RUBENL. VILLAREAL
Director, SEARCA
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Section1l Introduction

ABOUT THIS FIELD GUIDE

This Field Guide of Discovery-based Exercises for Vegetable IPM (Volume Il)is
designedfor use in vegetable IPM farmer field schools (FFSs). The exercisesin
this field guide were based on experiences shared by vegetable FFS facilitators
and farmer-graduates from the Cordilleras and resource persons from Benguet
State University (BSU), ASEAN IPM Knowledge Network (ASEAN IPM) Regional
Center, Philippine National IPM Program (KASAKALIKASAN) and Cordillera
Highland Agricultural Resources Management (CHARM) Project in three
interrelated workshops. These were: (a) Technical and Program
Administration Review of IPM in the Cordillerasheld on 03-06 August 1998*;
(b) Curriculum Development for the Refresher Course for Trainers and FFSs in
IPMon Crucifers and Other Vegetables in the Cordillerasheld on 10-14 August
19982, and (c) Refresher Course for Trainers of Integrated Pest Management
(RCT-IPM) in Crucifers and Other Vegetables held from 27 Septemberto 27
October19983.

In said workshops, participants (see Annexes A-E) shared experiences from
FFSsthat have been conducted since the 1992 pilot project on IPMinthe
Cordilleras. These series of activities allowed participants to critique

1 Binamira, ].S. 1998. A Consultant’s Report: An Evaluation of Impact of the IPM in Crucifers in the
Cordilleras. Cordillera Highland Agricultural Resources Management Project, Department of
Agriculture, CAR Regional Field Unit, Baguio City, Philippines. ppl-18.

2 Binamira, J.S. 1998. A Consultant’s Report: Curriculum Development for Refresher Course for
Trainers and Farmer Field Schools on IPM in Crucifers and Other Highland Vegetable Crops.
Cordillera Highland Agricultural Resources Management Project, Department of Agriculture, CAR
Regional Field Unit, Baguio City, Philippines. ppl-23.

3 Binamira, ].S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers and
Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management Project,
Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. pp1-30.
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exercises inthe previous volume and determine supplemental and additional
discovery-based exercises for FFS for this new volume (Volume Il) that will
enhance better understanding of some topics discussed in Volume I. The
additional exercises will also supplement new topics suggested for inclusionin
Volume Il. Some ofthese exercises are updated versions of exercises that we
feel work well already while others are totally new.

This field guide is a collection of discovery-based exercises that facilitators like
us can use and adapt, when and where we judge them useful. We involved as
many FFS stakeholders as was possible in compiling or redesigning these field
exercises. Although these exercises belong to us, this field guide will achieve
nothing until we start to put the ideas into action.

Asinthefirst volume, discovery-based exercises contained in this field guide
are divided into several sections consisting of supplementary and additional
exercises on: (i) introductory; (i) general; (iii) agronomy, integrated crop and
soil management; (iv) pest and disease management; and (v) seed production,
harvest and post-harvest management topics.

With ownership comes responsibility. Itis ourresponsibility to update and
modify this field guide as new experiences and ideas come out of our own FFSs.
Some additions have to be made to these exercises, because we did not have
timetofill allgaps and refine all steps. This means that we might needto
revise and redesign whatis written here, based on future experiences and
feedback.
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Gotothefield

Whatis happening
inthe fieldtoday?

Share our
experiences

What do farmers
want and need?

Whatis adiscovery-based exercise?

During our previous workshops we returned repeatedly to these questions,
‘What do we really mean by a discovery-based exercise?’ and ‘How canwe
make this exercise more discovery-based?’

There are no ultimate answers to these questions, but anumber of patterns
and ideas did emerge from our design sessions. These are described below.
We hope that they will give you some ideas of what we are aiming for.

The field provides main learning material for FFS and other fields in the village
(barangay) provide us with an extra resource when needed. Any exercise that
we design should have its roots in the fields. This means that we needto go
outtothe fields and observe beforewe start any discussions or activities.

[factivities are rooted in the field, they are also based on what is happening
inthe field at the moment. We cannot discover something happening now if
it already happened inthe past, orwill happeninthe future. Therefore,
activities described inthis field guide are designed to be used in response to
whatis happeninginthe field NOW!

We must never forget that farmers may already have plenty of experience on
aparticulartopic. We needtolistento and learn about farmers’ experiences.
We will gain new ideas and insights from local practices, as well as having a
better idea of areas where farmers are lacking in technical information or
understanding.

The people who are discovering in FFS are primarily FARMERS.
People remember®:  20% of what they HEAR

40% of what they SEE
80% of what they DISCOVER FOR THEMSELVES.

4 Hope, A. and Timmel, S. 1994. Training for Transformation 1: A Handbook for Community
Workers. Mambo Press, Gweru, Zimbabwe. pp99-120.
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Discover,
evaluate, and
understand!

Some of the things that FFS group discovers are also new to us. Neverthe-
less, ‘discovery-based’ exercises aimto help participants remember more
ofwhatthey are learning. Therefore, we must choose exercises based on
what FARMERS want and need to discover forthemselves!

We do not want to start any exercise with the assumption that there will be a
correctanswer oroutcome. Ifwe do this, then we cannot expect participants
tolearn fromwhat they have observed. Instead, they will just tell us what
they think we want to hear, based on what we told themto say!

Anexample: If we wantto runasessionon ‘Record Keeping,” we cannot
start the session by saying, “Record keeping is important, so
what records do you think we should keep?” Evenifthis seems
participatory, itis not discovery-based, because we have
started by instructing farmers that record keeping is important!
Instead, we need to guide farmers to discover that record
keeping may be useful to them.

By discovering information ourselves and then evaluating ifand howit could
be useful, we can start to look at what we observe or hear more critically.

By discovering information ourselves and then evaluating ifand howit could
be useful to us, we can start to be more critical with what we observe and
hear.

By thinking critically we are not being NEGATIVE, we are being POSITIVE. We
do notjust think what people tellus to think anymore. We are starting to build
skills in analyzingwhat we observe. We canthen base our decisions on our
own experiences and understanding.

These skills of critical questioning, discovery, analysis, and evaluation are
what farmers take away from FFS to use in tackling new problems in their own
farms.

Thus, building farmers’ DISCOVERY-BASED skills
WITH farmers’ DECISION-MAKING skills
is what makes IPM farmers field school SUSTAINABLE!
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Formatfor
exercises

Background
andrationale

Whenis this exercise
most appropriate?

How long will this
exercise take?

Learning objectives

General guidelines fordiscovery-based exercises!

Inconsideration of the above, participants in the recently concluded IPM
refresher course® agreed on some general guidelines in conducting discovery-
based exercises for FFS on crucifers and other vegetables, namely: (a) exercise
should be preceded by afield activity (e.g., field walk, field observation, field
visit, etc.); (b) procedure should enhance participatory, discovery-based, and
experiential learning; (c) exercise should be designed to facilitate regular FFS
activities, such as agroecosystem analysis (AESA), field studies, cultural
management practices, and special topics; (d) exercise should encourage use
of biological control and discourage indiscriminate use of pesticides; and (e)
exercise should use appropriate nonformal education (NFE) techniques as
learning tools.

Each exercise inthis field guide has been arranged in a standard format of
sections and subsections. We hope that this will make it easier foryou to find
specific information that you wantto use. The various exercises undereach
section or subsection are further divided into subheadings as listed below with
ashort description of content:

e Thissectiongives a short description of exercise, which we hope you can
easily grasp.

e Someguidelines as to what might be happening inthe learning field, and
what experience the FFS group needs to have before starting an exercise.

e Anestimate of the length of time between the start and end of an exercise.
In addition, how much time an exercise will take during FFS meetings and

what extratime inputs are needed outside FFS meetings.

e Whatwe aimto discover from an exercise.

5 Binamira, J.S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers and
Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management Project,

Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. ppl-30.
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Materials e  Whatequipment, supplies, and materials you will need to collect or
prepare in advance.

Methodology e Alistof nonformal education methods or approaches used to facilitate an
exercise, e.g., field walks and observations, sharing of experiences,
brainstorming, participatory discussions in small or big groups, role-
playing, hands-on or simulation exercise, and others.

Steps 1. Anumbered list of steps that you will take to complete an exercise.

Some suggested [0 Everyexercise needs aprocessing discussion to evaluate observations

questions for andresults and to draw out acommon agreement on what has been

processing discovered. This section gives some suggestions for questions and ideas
discussion thatyour group may like to explore during your processing.

0 Ifanexerciseisbasedonaguided discussion, processing may already be
included inthe STEPS section.
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Section2 Supplementaryand
Additional General Topics

Inaprevious volume (Volume I), a section of general topics dealt on
KASAKALIKASAN and FFS orientation. That section consisted of five sub-
sections, namely: (a) approach and concept; (b) some useful training tools; (c)
ecosystem; (d) hazards of pesticides to humans and environment; and (€)
record keeping. Thus, discovery-based exercises under each subsection were
compiledto help participants better understand and apply KASAKALIKASAN
principles through FFSs®,

Under this new volume, supplemental and additional general topics were
compiled based from experiences shared by FFS facilitators inimplementing
local vegetable IPM programs since the previous volume was published in
19977 Included inthis section are exercises tried by our FFS facilitators and
proven to be effective in enhancing participants’ understanding of IPM
concepts and principles, such as:

e Whatisinabox: Nonformal versus formal education. This exercise was
designedto supplement ‘Approach and Concept of KASAKALIKASAN and
Farmer Field School.’

®  Philippine National IPM Program. 1997. Field Guide of Discovery-based Exercises for Vegetable IPM.
National Agricultural and Fishery Council, Department of Agriculture, Diliman, Quezon City,
Philippines. pp2-1 to 2-124.

Binamira, J.S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers and
Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management Project,
Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. ppl1-30.
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Gathering and using baseline data. This exercise was designedto
supplement previous exercises on ‘Groundworking for Farmer Field
Schools’ and ‘Barangay Immersion: How Do We Identify Needs of Farmers
inFFS.’

Facilitating problems of absenteeism. This exercise will supplement
previous exercises on ‘Managing Farmer Field Schools’ and ‘Howto
Establish IPM Participatory Norms.’

Ballot box’ for farmer field schools of other vegetables: Developing
functional questionnaires for pre- and post-evaluation. This exercise is a
supplement to the ‘Ballot Box Exercise: Evaluating Knowledge and Skills
inlPM.’

Agroecosystem analysis for farmer field schools of other vegetables:
Establishing minimum data for decision-making. This exerciseisa
supplement to the ‘Agroecosystem Analysis: Making a Crop Management
Decision.’

Field layout and agroecosystem analysis format for farmer field schools of
crucifers and other vegetables. Thisis an additional supplement to the
exercise on ‘Agroecosystem Analysis: Making a Crop Management
Decision.’

Costand return analysis of vegetable production. This activity was
designedto supplement the exercise on ‘Guided Discussion and Sharing
on Whyand Whatto Record: Keeping Record of Farm Activities.’
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Exercise No.2.01

Background
andrationale

Whatisinthe box:
Nonformal education versus formal education

NFE methods and approaches, as knowledge management strategies, bring
about sharing of knowledge and creation of new knowledge, and in this process
empowers participants. Activities allow participants to observe, discuss,
interact, brainstorm; as well as perform analysis, make decisions, and solve
problems®.

Essentially, NFE is a participatory educational process based on assumptions
onadultlearning. When adult learners decide to participate in any learning
activity, they bring along a wealth of experience, knowledge, and skills. They are
armed with their own beliefs, values, and convictions. They have their own
perceptions, biases, and feelings. With such abackground, an adult learneris
the richest resource in alearning process®.

NFE methods and approaches encourage participants to see themselves as
source of information and knowledge about the real world. Whenthey are
encouraged to work with knowledge they have from their own experience, they
can develop strategies together to change theirimmediate situations. This
learning experience takes place in several ways as described below:

e Existing popular knowledge is recognized and valued. The learning
process starts with an assumption that participants already possess
some knowledge. Participants do not start with aclean slate. Inthis
approach, synthesis of popular knowledge with existing scientific
knowledge strengthens learning experience of participants.

o Newknowledge is built on existing knowledge. Inthe learning process, the
starting point for creating new knowledge is on the existing knowledge that
people have, particularly, authentic elements of it. As people beginto

8 Callo, Jr. D.P., W.R. Cuaterno, and H.A. Tauli (eds.). 1999. Handbook of Non-Formal Education and
Team Building Exercises for Integrated Pest Management. SEAMEO Regional Center for Graduate
Study and Research in Agriculture, College, Laguna, Philippines. pp5-7.

Ortigas, C.D. 1997. Training for Empowerment. Office of Research and Publication, Ateneo de Manila
University, Loyola Heights, Quezon City. p13-26.

Society for Participatory Research in Asia. 1987. Participatory Training for Adult Educators. Society

for Participatory Research in Asia Publication, New Delhi, India. p7-9.
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appreciate what they already know, they are more open to seek new
information. This desire to seek new information and knowledge
enhances learning process.

e Participants learn to exercise control. Alearning process puts emphasis
on active participation of participants in generating their own knowledge.
This encourages themto take responsibility for their own learning. Itis
this active posture which constitutes a powerfulimpetus for learning and
forlearners to exercise control over their learning.

e [earning becomes acollective process. One of the elements of NFE is a
promotion of collective responsibility for seeking new knowledge. Asa
result, participants learnto get together, collectively seeking and
analyzing information.

e Learning creates informed options. The very process of collectively
analyzing agiven situation presents various alternatives. As part of the
process of analysis, options are debated based on concrete information.
As aresult, participants are able to accept and reject options onan
informed basis. This creates a sense of empowerment, which is based on
confidence that information has been understood and interpreted.

e Actions emerge out of this analysis. The very act of involvementina
process of analyzing a given reality creates a sense of ownership of that
knowledge and willingness to transform that situation. Participants are
then able to take concrete actions.

Thus, where possible, facilitators should create a learning situation where
adults can discover answers and solutions for themselves. People remember
things they have said themselves best, so facilitators should not speak too
much. They need to give participants a chance to find solutions before adding
important points agroup has not mentioned. Likewise, it was mentioned
earlierthat people remember 20 percent of what they hear, 40 percent of what
they see, and 80 percent of what they discover for themselves:.

"I Hope, A. and Timmel, S. 1994. Training for Transformation 1: A Handbook for Community
Workers. Mambo Press, Gweru, Zimbabwe. pp99-120.
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Whenis this exercise
most approriate?

How long will this
exercise take?

Learning objectives

Materials
Methodology

Steps

This exercise was designed to supplement Exercise No. 2.01 (Mental Map
Exercise: Approach and Concept of KASAKALIKASAN and Farmer Field School)
and Exercise No. 2.02 (Nine Dot Game: Approach and Concept of
KASAKALIKASAN and Farmer Field School), Field Guide of Discovery-based
Exercises for Vegetable IPM, Volume .

InTOT and VST sessions, when supplemental or additional exercise is
neededto further enhance participants’ understanding of concepts and
principles of nonformal education

At least 30 minutes for simulation game
Atleast 30 minutes for brainstorming and sharing of experiences

To differentiate nonformal education from formal education techniques.
To further enhance participants’ understanding of concepts and principles
of nonformal education.

Manila paper, marking pens, notebooks, and ball pens
Simulation game, brainstorming, and sharing of experiences

The facilitator fills abox with 10 different objects and asks each small
groupto choose three representatives from among themselves.

The first set of representatives (one from each group) is asked to stand in
front and beside a facilitator who then shakes the box for about two
minutes while each representative listens. Representatives are then
requestedto take their seats, thentry to list down the contents of above
box based on what they heard while the box was being shaken, without
conferring with each other.

The second set of representatives (one from each group) is again asked to
stand in front and beside the facilitator who again shakes the box for about
two minutes while each representative listens. Afterwards, each
representative is asked to touch the contents of the box, one afterthe
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Some suggested
questions for
processing
discussion

other, without looking at the inside. Representatives then take their seats
andtryto come up with their own list of contents of the box, without
conferring with each other.

4. Athird set of representatives (one from each group) is again asked to
standin front and beside afacilitator who again shakes the box for about
two minutes while each representative listens. Afterwards, each
representative is asked to touch and see the contents of the box, one after
the other. Representatives then take their seats and tryto come up with
theirown list of contents of the box, without conferring with each other.

5. Remaining participants are instructed to observe ongoing activities.

6. Afacilitatorwillthenrequest each set of representatives from each small
grouptoreadtheirlists before the big group. Afacilitator compares the
lists made by each set of representatives and process the activity.

[0 Which setofrepresentatives listed more objects? Why?

[0 Whatlearning principles characterize each game as exemplified by each
set of representatives?

00 Whichlearning principles can we adopt in the farmer field school?

0 Whatis nonformal education? How do you differentiate it from formal
education?

00  Whichformofeducationis more relevant to farmers? Why?
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Exercise No. 2.02

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Gathering and using baseline data forimpact evaluation of
FarmerField Schools

As mentionedin a previous volume, the local IPM team as a pre-FFS activity
carries out the task of groundworking. Groundworking determines actual
needs in an area, which will ultimately be used as basis in developing local IPM
programs. Thus, largely, the success of alocal IPM program is directly related
to the quality of groundworking activities conducted.

One very useful component activity of groundworking is gathering of baseline
datafrom FFS farmer-participants. Baseline data are important for comparison
with current datawhen stakeholders review and assess impact of local IPM
programs on farmer-participants and theircommunities. The formulation of
appropriate recommendations, which will form courses of actions or interven-
tions, will depend on the accurateness of baseline data gathered.

Hence, usefulness of baseline data is contingent on accurate gathering of the
same data. FFS facilitators must regularly share their experiences in gathering
and using baseline datato continuously evolve better FFS approaches. This
exercise was designed as a supplement for Exercise No. 2.03 (Role-play:
Groundworking for Farmer Field Schools) and Exercise No 2.04 (Brainstorming
and Participatory Discussions: Barangay Immersion; How Do We Identify
Needs of Farmers in FFS), Field Guide of Discovery-based Exercises for
Vegetable IPM, Volume I.

e InTOTandVST sessions, orbylocal IPMteam, on or before an FFS
session.
e Afterabarangay soil map has already been prepared.

Onetotwo hours for field walks and farmers’ interviews one week before
starting an FFS session.

e Thirtyminutes to one hour for brainstorming session in processing area.
e Thirtyminutes to an hour of additional farmers’ interviews on first week of
anFFS session.
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Learning objectives

Materials

Methodology

Steps

To make participants aware of and understand the importance of proper
gathering and using baseline data for designing and evaluating local IPM
programs.

To learninnovative approaches and experience hands-on the gathering
and using of baseline data for designing local IPM programs.

Barangay spot or soil map indicating farm sites of prospective FFS farmer-
participants

Farmer-validated baseline survey form for crucifers and other vegetables

(see FormA)*+2

Office supplies (Manila papers, notebooks, ball pens, and marking pens)

Fieldwalks, farmers’ interviews, and brainstorming.

Review farm sites of prospective FFS farmer-participants from abarangay
spot or soil map earlier developed by TOT and VST participants, or by IPM
training team members;

Divide participants into smaller groups and ask each group to secure 25-
30 copies of farmer-validated baseline survey forms for crucifers and
othervegetables;

Using abarangay spot or soil map, go to prospective FFS farmer-
participants, explain objective of survey, interview as many farmers as
possible, andfill up baseline survey forms (personal information, farm
profile, farm management, and production data);

Return to processing area and brainstorm in small groups on initial data
gathered and methods used in data gathering. Present observations and
experiences of small groups in the big group on the following:

0 Whoandhowmany additional farmers to interview;
0 Iltemstoexclude,include, orclarify in succeeding surveys;

12 Binamira, ].S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers and

Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management
Project, Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. pp56-59.
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Some suggested
questions for
processing
discussion

[ -

00  Approaches and methods to use in gathering additional data; and
[l Howandwhentouse all baseline data gathered.

Complete baseline data gathering from at least 25-30 actual FFS farmer-
participants during first week session;

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from the exercise.

Use output exercise on baseline data gathering in planning local IPM
programincommunity, such as:

00 Cropsand pest problemsto be addressed;
(0  Numberand schedule of FFS to be conducted; and
[0 Typeandschedule of follow up activities to sustain local IPM program.

Whatis abaseline survey? Whatis abaseline survey form?

Why do we need to conduct baseline surveys? Who are the respondents of
baseline surveys? What data do we need to gatherin abaseline survey?
What method or approach is most appropriate for gathering baseline data
inFFSs?

Canwe use baseline datato plan present and future FFS activities? How?
When do we gatherbaseline datain farmerfield schools? How often do we
gatherbaseline data for local IPM program implementation?
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FormA
KASAKALIKASAN BASELINE SURVEY FORM FOR CRUCIFERS AND OTHER VEGETABLES

A. PERSONAL INFORMATION
1. Name of Farmer:

2. Address:
Age: 4, Sex: [] Male [] Female
Status: [] Single [ ] Married [ 1 Widow/Widower
Education: [ ] Elementary [ ] HighSchool [] College
[ ] Others:
Name of Spouse:
Tenural Status: [ 1 Owner/Cultivator [] Leaseholder
[ ] Tenant [ ] Others(please specify):

9. No. of household members involved in farming:

10. Membership incommunity organizations:

Organization Position
11. Lasttwotrainings attended: Sponsored by: When
B. FARMPROFILE
1. FarmArea(ha): (a) majorcrop: (b) othercrops:
area: area:
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»

Soil Type:

Irrigation: [1 NIA [ ] Communal [] Pump [ 1 Rainfed
[ 1 Others(Specify):

Sources of income other than vegetable farming:
Sources of Capital:
a. Credit DrySeason Wet Season

Production Loan (Pesos)

Percent perannum

Source

b. Selffinanced (Pesos)

6. Vegetable Crop Combination (arranged from largest area planted):

DRY SEASON AREA (ha) WET SEASON AREA (ha)

oI

C.FARM MANAGEMENT
1. VegetableCropPlanted(Season: __ )

CROPS AREA (ha) VARIETY SEEDCLASS | RATE/HA | COST/HA

SRS AN -
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2. Costof Land Preparation and Weeding:

LAND PREPARATION WEEDING
CROPS PLOWING HARROWING | FRST | SECOND | THIRD | FOURTH | FIFTH
1.
2.
3.
4.
5.
3. Seedbed Preparation, Planting and Fertilization:
COST(INCLUDING LABOR) FERTILIZER USE
CROPS SEEDBED PLANTING QUANTITY | KIND/BRAND | UNITCOST | APPL'N COST
1. 1. la. la. la. la. 1.
1b. 1b. 1b.
1lc. 1lc. lc.
2. 2. 2a. 2a. 2a. 2a. 2.
2b. 2b. 2b.
2c. 2c. 2c.
3. 3. 3a. 3a. 3a. 3a. 3.
3b. 3b. 3b.
3c. 3c. 3c.
COST(INCLUDING LABOR) FERTILIZER USE
CROPS SEEDBED PLANTING QUANTITY | KIND/BRAND | UNITCOST | APPL'N COST
4, 4. 4a. 4a. 4a. 4a. 4.
4b 4b. 4h.
4c. 4c. 4c.
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5. 5. ba. ba. ba. Ba. 5.
5b. Bh. Bb.
5e. Be. Be.

Have you been using noncommercial fertilizers (e.g., animal manure, rice straw, compost, azolla,

etc.)inyourfarm? [1Yes []No Ifyes,sincewhen?
4. Pesticide Use
HERBICIDE INSECTICIDE FUNGICIDE OTHERS
CROPS QTY | KIND | UNIT | QTY |BRAND| UNIT | QTY |BRAND UNIT | QTY |BRAND & UNIT
PRICE PRICE PRICE PRICE
1.
2.
3.
4,
5.
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How many times did you spray your crop with pesticide? What was the cost of application?

HERBICIDE INSECTICIDE FUNGICIDE OTHERS
CROPS NO.OF | COSTOF | NO.OF | COSTOF | NO.OF | COSTOF | NO.OF | COSTOF
TIMES | APPLN | TIMES | APPLN | TIMES | APPL'N | TIMES | APPL'N

ORI

[ ] Farmerfriendtold metodo so

[ ] Following the calendar spraying

Whatwas your basis for spraying? Please check.

[ ] Technicians/pesticide dealertold me to do so

[ ] Others (please specify)

What were the common pest problems you have encountered ?

VEGETABLE CROPS

PEST PROBLEMS ENCOUNTERED

SRR .

What insects/animals would you consider as fri

end orenemy of the farmerin his field ?

FARMER'S FRIEND

ENEMIES
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D. PRODUCTION (Season:

I -

COST(PESOS) YIELD PER HECTARE
CROPS HARVESTING HAULING KILOGRAMS AMOUNT (P)

1.

2.

3.

4,

5.

DATE INTERVIEWED: INTERVIEWER:

BALLOTBOXSCORE:  PRE-TEST POST-TEST
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Exercise No.2.03

Background
andrationale

Facilitating sessions regarding absenteeism
inFarmerField Schools

Inarecently concluded refresher course for trainers (RCT) of IPM in the
Cordilleras®3, some positive experiences and lessons learned were shared by
participants in facilitating and managing FFSs. The most notable observations
shared were: (1) protocols conducted by facilitators to involve local
government unit (LGU) officials, consultation with farmers right at beginning,
and continuous feedback activities to enhance local IPM program
sustainability; and (2) facilitators’ skills and perseverance contributed largely
to FFS successes as farmer-participants try to replicate what facilitators
practice.

However, one of the recurring problems experienced by facilitators is still
absenteeism. The most common reason mentioned for absenteeismwas
attendance in community occasions and meetings. Anumber of
recommendations were offered by FFS facilitators to solve absenteeism, such
as: (1) proper orientation at the start of FFS activity must be done right at the
beginning; (2) facilitators should make weekly topics interesting; (3) absenting
farmer-participants should be required to send advance notice of their
absences; sending of proxies should not be allowed; (4) absenting farmer-
participants should be given importance by doing follow up onthem and
avoiding overemphasis on processing of absenteeism; and (5) FFS farmer-
participants should be facilitated to organize themselves so that they can apply
peer pressure to absenting farmer-participants.

The FFS facilitators can regularly share their learning experiences in solving
problems of absenteeism among farmer-participants to furtherimprove their
individual facilitating skills and thus ensure sustained local IPM
implementation. The forgoing exercise was designed as a supplement for
Exercise No. 2.05 (Brainstorming and Participatory Discussions: Managing
Farmer Field Schools) and Exercise No. 2.07 (Participatory Discussions: How
to Establish IPM Participatory Norms), Field Guide of Discovery-based
Exercises for Vegetable IPM, Volume l.

13 Binamira, ].S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers and
Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management
Project, Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. ppl-30.
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Whenisthis exercise
most approriate?

How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

InTOT and VST sessions, or by local IPM team, when absenteeism among
farmer-participants of an on-going FFS is a problem.

Onetotwo hours for field walks to visit absenting FFS farmer-participants
anytime during a scheduled FFS follow up session.

Thirty minutes for brainstorming session.

Another one to two hours for the field walk to visit absenting FFS farmer-
participants in succeeding FFS follow up session.

Tomake participants aware and understand the importance of facilitating
sessions regarding absenteeism among farmer-participants of FFS to
ensure sustained local IPM program implementation.

Tolearninnovative approaches from other facilitators and do hands-on
facilitating of a session on absenteeism among FFS farmer-participants.

Barangay spot or soil map showing farm sites of farmer-participants of an
ongoing FFS.
Office supplies (Manila papers, notebooks, ball pens, and marking pens).

Fieldwalks, farmers’ interviews, and brainstorming.

Review farm sites of ongoing FFS farmer-participants from a barangay spot
orsoil map earlier developed by TOT and VST participants, or by IPM
training team members;

Divide big group into smaller groups and let each small group design their
own strategyto solve absenteeism. Using abarangay spot or soil map as a
guide, each small group goes to absentee FFS farmer-participants and
implements designed strategy on how to:

0 Showabsentee farmer-participants that they are important inthe
success of ongoing FFS;

0 Make absentee farmer-participants share their own problems in
vegetable production;

[0 Convince absentee farmer-participants that regularly attending FFS
will help them solve or better understand their problems in vegetable
production; and
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Some suggested
questions for
processing
discussion

00 Getassurance from absentee farmer-participants to continue
attending succeeding FFS sessions.

3. Returnto processing area and brainstormin small groups on initial
experiences in using designed strategy to solve absenteeism. Present
observations and experiences of small groups to the big group.

4. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from exercise.

5. Useoutput of exercise to facilitate succeeding FFS follow up sessions on
absenteeism.

6. Repeatsteps 3-5.

00 Whatwere the mostcommon causes of absenteeism among FFS farmer-
participants?

[0 Whatstrategies did you employ to facilitate solving of absenteeism among
FFS farmer-participants? Which of the strategies employed worked best?

[0 What pre-FFS activities should be undertaken by an IPM training team to
ensure regular attendance of farmer participants in an FFS?

00 Howcanafacilitator ensure that topics are interesting in every FFS
session?

0 Didfollowing up of absentee farmer-participants help solve problems of
absenteeismin an on-going FFS?

0 Howdidyoushow absentee farmer-participants that they are importantin
the success of the ongoing FFS?

O Howdidyoumake absentee farmer-participants share their own problems
invegetable production? How did you convince absentee farmer-
participants that regularly attending FFS will help them solve or better
understand their problems in vegetable production?

[0 Howdidyougetassurance from absentee farmer-participants to continue
attending succeeding FFS sessions?
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Exercise No. 2.04

Background
andrationale

‘Ballot box’ for Farmer Field Schools of othervegetables:
Developing functional questionnaires for pre-and post-
evaluation

‘Ballot Box' testis afield-based test administered to participants without using
penand paper. ltuses specimens (e.g., materials, objects, plants, oranimals)
invegetable fields. Questionsina ‘Ballot Box' evaluation dealt mainly on
knowledge and skills inidentifying pest damages, disease symptoms,
arthropod pests and their natural enemies, fertilizers and chemicals, as well as
soil, irrigation, and environmental stresses in vegetable fields**.

Foreach questions, there are three ‘ballotboxes’ representing possible
correct answers. Participants put replicates of their numbers in the box
corresponding to the correct answer. Aquestion may referto a plantwith
strings attached to three specimens in avegetable field as possible answers.
In another instance, a question may refer to a specimen with strings attached
tothree plants in avegetable field as possible answers®®.

Past experiences showed that fora ‘Ballot Box' test to be effective, the
questions should focus on functions of organisms or specimens ratherthan on
theirtechnical definitions. Inthe previous volume of this field guide, function-
based questions on crucifers for the ‘Ballot Box” had been developed. Forthis
new volume, this exercise was designed to develop functional ‘Ballot Box’
questionnaires for farmer field schools of other vegetables. This exerciseisa
supplement for Exercise No. 2.08 ( ‘Ballot Box' Exercise: Evaluating Knowledge
and Skillsin IPM), Field Guide of Discovery-based Exercises for Vegetable [PM,
Volumel.

14 Callo, Jr. D.P., W.R. Cuaterno, and H.A. Tauli (eds.). 1999. Handbook of Non-Formal Education
and Team Building Exercises for Integrated Pest Management. SEAMEO Regional Center for
Graduate Study and Research in Agriculture (SEARCA), College, Laguna, Philippines. pp179-180.

15 Philippine National IPM Program. 1997. Field Guide of Discovery-based Exercises for Vegetable
IPM (Volume I). National Agricultural and Fishery Council, Department of Agriculture, Diliman,

Quezon City, Philippines. pp2-23 to 2-26.
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Whenisthis exercise
most approriate?

How long will this

exercise take?

Learning objectives

Materials

Methodology

Steps

e InTOTandVST, before pre-and post-FFS evaluations of participants’ [IPM
knowledge and skills in vegetables

¢ When othervegetables, in addition to crucifers, will also be addressedina
season-long IPM training activity

e Atleast 30 minutes forfield walks and observations

¢ Atleast 30 minutes for brainstorming and participatory development of
questionnaires in small groups

e Atleastone hourfor presentation and participatory discussions in big

group

e Tofamiliarize participants with the most common field problems of
vegetables otherthan crucifers.

e Toimprove participants’ knowledge and skills in identifying field problems
of vegetables other than crucifers.

¢ Toimprove participants’ skills in developing appropriate and function-
based Ballot Box’ questions for FFS evaluation of farmers’ [IPM
knowledge and skills in other vegetables.

e Fields of vegetables otherthan crucifers at different stages near each
otherwhere the most common field problems can be observed

e Cartolinacardboard orfolders

e Vials, rubberbands, marking pens, masking and scotch tapes, ball pens,
threads or plastic straws, thumb tacks

e Bamboo sticks, glue, fertilizer samples

e Actual, live or preserved specimens

¢ Fieldwalks and observations, brainstorming or participatory discussions

1. Dividethe big group into four smaller groups. Assign each smallgrouptoa
specific group of vegetables, afield of which they are to visit:

[0 Legumes(e.g.,shapbeanandgarden pea)

[0 Solanaceous vegetables (e.g., potato, bell pepper, and tomato)
[0 Parsley(e.g., carrotandcelery)

00 Cucurbits(e.g., cucumber, chayote, and zucchini)
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2. Conductfield walks to identify, observe, and record the common field
problems of vegetables otherthan crucifers in vegetable fields, such as:

[0 Pestsanddiseases
[0 Deficiencies andtoxicities
[ Environmental stresses and other physiological disorders

3. Collect specimens of pests and their natural enemies, pest and disease
damages, other abnormalities and physiological disorders of vegetables
otherthan crucifers.

4. Gobackto processing area or session hall to further observe and
characterize collected specimens.

5. Withguidance from afacilitator, brainstormin small groups to develop
functional ‘Ballot Box’ questions to identifying the most common field
problems of vegetables otherthan crucifers based on field activities
conducted by:

0 Focusing onfunctions of organisms or nonorganismsin an
ecosystem

0 Avoiding questions requiring technical definition of specimens (e.g.,
organisms or nonorganisms)

6. Presentoutputof small groups to the big group and conduct participatory
discussions to improve questionnaires developed for each group of
vegetables. Asample shopping list of validated functional ‘oallot box’
questionnaires for pre-and post-evaluation of FFS on some important
vegetables (Note: Correct specimens are indicated by bold, underlined
words.) are shown below?e:

Legumes (Snap Bean and Garden Pea):

00 Whichisasuckinginsect pest? (specimens: aphids, cutworm, semi-
looper)

16 Binamira, ].S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers and
Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management Project,

Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. pp42-47.
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O

Thisinsect pest (specimen: pod borer) attacks this crop (legumes) at
what stage? (specimens of three crop stages: flowering stage, fruit
setting stage, seedling stage)

Which of these specimens is considered alegume pest?
(specimens: hover fly, pod borer, ladybird beetle)

What caused this damage (show a specimen with leaf-miner
damage)? (specimens: leaf miner, aphids, mites)

What caused this damage (show a specimen with bean seeds
damaged by seed weevils)? (specimens: seed weevil, aphids, mites)
Which ofthese specimens is infected by bean rust? (specimens
infected by: bean rust, fusarium wilt, anthracnose)

Identify which of these specimens is infected by fusarium wilt?
(specimens infected by: damping-off, fusarium wilt, powdery mildew)
Which ofthese specimens is infected by anthracnose? (specimens
infected by: bean rust, leaf spot, anthracnose)

Which of these diseases can be controlled by leaf removal and proper
disposal? (specimeninfected by: bacterial wilt, bean rust, virus)
Wind can spread the causal organism of which of these diseases?
(specimeninfected by: bean rust, bacterial wilt, virus)

Which ofthese specimens is an organic fertilizer? (specimens:
complete fertilizer, compost, sandy soil)

This plant (show a nitrogen-deficient plant) needs which of these
fertilizers? (specimens: muriate of potash, urea, solophos)

Which ofthese specimens is acomplete fertilizer? (specimens:
14-14-14,46-0-0,0-17-0)

Which of these soils is fertile? (specimens: black loamy soil, red
clayey soil, sandy soil)

This physiological disorder (specimens: abscessed flowers) is due to
lack of which of these fertilizers? (specimens: 46-0-0, 14-14-14,
0-180)

Which of these specimens is afarmer’s friend? (specimens: spider,
pod borer, aphids)

Which of these specimens is alegume pest? (specimens: lady
beetle, hoverfly, mites)

This (show a hover fly) is a natural enemy of which of these pests?
(specimens: aphids, leaf miner, pod borer)

Which of these specimens is a predator? (specimens: preying
mantis, diamondback moth, Diadegma sp.)
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O

Identify which of these specimens is anatural enemy. (specimens:
ladybird beetle, white fly, aphids)

Solanaceous Vegetables (Potato, Bell Pepper, and Tomato):

g

Which of these specimen s avector of this disease (show avirus-
infected plant) ? (specimens: aphids, semi-looper, cutworm)

What caused this damage (show a pinhole damage on bell pepper
fruit)? (specimens: pod borer, fruit fly, leaf miner)

What caused this damage (show atomato leaf damaged by
cutworm)? (specimens: cutworm, aphids, thrips)

This hole (show atomato fruit with a hole caused by fruit worm)
indicates the presence of what pest? (specimens: pod borer, aphids,
fruitworm)

Which of these specimens causes this damage (show dried branches
ortwigs of potato)? (specimens: cutworm, twig borer, mole cricket)
What disease does this pest transmit (show a specimen of aphids)?
(specimens: bacteria, virus, fungus)

Which of these diseases is not enhanced by humid weather
conditions? (specimens: potato late blight, virus, damping off)
Soiltreatment and crop rotation can control which of these diseases?
(blossom end rot, fusarium wilt, virus)

Which of these diseases are cuased by bacteria? (specimens: potato
plantinfected with bacterial wilt, bell pepper plantinfected by
fusariumwilt, tomato plant infected by mosaic)

Which of these diseases does afungus cause? (specimens: potato
plantinfected with bacterial wilt, bell pepper plant infected by
fusarium wilt, tomato plant infected by mosaic)

Which of these fertilizer materials enhances faster vegetative
growth? (specimens: solophos, urea, muriate of potash)

These symptoms (show a tomato plant with weak stems and
underdeveloped roots) indicate that the plant needs which of these
fertilizers? (specimens: muriate of potash, solophos, ammonium
sulfate)
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0

This disease (show a plant with symptoms of potato scab) is caused
by excessive application of which of these fertilizers? (specimens:
muriate of potash, solophos, urea)

Which of these soils is acidic? (specimens: red clayey soil, black
loamy soil, sandy soil)

Which of these materials improves soil texture? (specimens:
compost, plain garden soil, commercial inorganic fertilizer)

Which of these specimens is a predator of aphids? (specimens:
ants, hoverfly, thrips)

What is the most voracious stage of this predator? (show these)
(specimens: egg, larva, adult of ladybird beetle)

Which ofthese animals is afarmer’s friend? (specimens: cutworm,
frog, aphids)

Which of these animals is a natural enemy of aphids? (specimens:
white fly, cutworm, syrphid fly)

Which of these stages is the best time to do weeding? (specimens of
potato plants at: flowering stage, seedling stage, vegetative stage)

Parsley (Carrots and Celery):

0

Which among these pests damaged this crop (specimen: carrot at
vegetative stage damage by cutworm) at this stage?

(specimens: aphids, cutworm, leaf miner)

Which among these animals caused this damage? (show a carrot
modified root damaged by rodent) (specimens: rodent, aphids, flies)
Which of the following insects damaged the crop? (celery plant
damaged at basal portion by amole cricket) (specimens: mole
cricket, aphids, cutworm)

Which among these animalsis afarmer’s friend? (specimens:
leathopper, cutworm, hoverfly)

Which ofthese insects is considered as beneficial? (specimens:
ladybird beetle, semi-looper, cutworms)

Which of these soils is suited for this crop? (show a healthy carrot
plant)) (specimen: clayey, sandy, sandy loam)
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O

Atwhat stage of cropis it best to conduct hand weeding? (specimens
showing carrot plant at: three weeks after sowing, one month after
sowing, two months after sowing)

Which of these fertilizers contains nitrogen, phosphorus, and
potassium? (specimens: 16-20-0,14-14-14,17-0-17)

Which among these materials corrects soil acidity? (specimens:
lime, chalk (powdered), urea)

Which of these soil samplesis aclayloam? (specimens: clay, clay
loam, sand)

Which of these materials is an inorganic fertilizer? (specimens: ash,
ammonium sulfate, chicken dung)

Which of these damages is caused by fungus? (show specimens of
carrot plants with symptoms of: powdery mildew, root-forking, stem
cracking)

Which of these specimens is a physiological disorder? (show
specimens of carrot plants with symptoms of: powdery mildew, root-
forking, softrot)

Which of these damages is caused by nematodes? (specimens of
carrot plants with symptoms of: root knot nematodes, powdery
mildew, stem cracking)

Which of these disorders is caused by water stress and boron
deficiency? (show specimens with symptoms of: soft rot, stem
cracking, root knot nematodes)

This animal (specimen: preying mantis) is a predator of what insect
pest? (specimens: fleabeetles, mole cricket, aphids)

Which of these parsley crops cannot be transplanted? (specimens:
carrot, celery, parsley)

Inwhich of these soils will you normally have root-forking problem?
(specimens: gravelysoil, clay loam soil, sandy loam soils)

Which of these specimens does not belong to the parsley family?
(specimens: carrot, celery, green onion)

Which of these soils contains high organic matter? (specimens:
clayey soil, clayloam soil, sandy soil)
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Cucurbits (Cucumber, Chayote and Zucchini):

0

Which of these pests caused this damage (show a cucumber plant
with cutleaves)? (specimens: mites, leaf miner, cutworm)

Which of these pests caused this damage (show a cucumber plant
showing dried vines)? (specimens: vine borer, cutworm, caterpillar)
Which of these is amajor pest of cucumber at this stage of crop (show
acucumber plant at early vegetative stage)? (specimens: fleabeetle,
thrips, fruit worm)

Which of these pests caused this damage (show a fruit fly damaged
fruit of cucumber)? (specimens: caterpillar, flea beetle, fruit fly)
Which ofthese pests caused this damage (show a fruit worm
damaged fruit of cucumber)? (specimens: caterpillar, fleabeetle,
fruit worm)

Which ofthese animals is a friend of farmers? (specimens: cutworm,
aphids, coccinilid beetle)

Which of these pests can be controlled by overhead irrigation?
(specimens: cutworm, aphids, semi-looper)

Which of these disorders is aggravated by infertile soils? (specimens
showing symptoms of: flower abscission in cucumber, fruit rot, virus-
infected plant)

This disease (show a cucumber plant with symptoms of avirus
disease)is transmitted by which pest? (specimens: cutworm,
aphids, rodent)

Which of these pests can be controlled by flooding? (specimens:
cutworm, aphids, semi-looper)

Which of these disorders can be minimized by crop rotation?
(specimens of cucumber showing symptoms of: flower abscission,
damping off, nitrogen deficiency)

This fertilizeris needed for flowering and fruit setting in cucumber.
(specimens: urea, ammonium sulfate, solophos)

Which of these fertilizer materials contains only nitrogen and
phosphorus elements? (specimens: ammonium phosphate,
ammonium sulfate, complete fertilizer)
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Some suggested
questions for
processing
discussion

O

Which of these plants is suffering from lack of nitrogen? (specimens
of cucumber plants showing: general yellowing, curling of leaves, leaf
spots)

Which of these cucurbits is more resistant to diseases? (specimens:
cucumber, chayote, zucchini)

Which of these disorders is best controlled by uprooting and proper
disposal? (specimens: virus infected chayote plant, abscised flower
of zucchini, and aborted fruit of cucumber)

Which of these cucurbits can be grown without trellis? (specimen
seedlings of: zucchini, cucumber, and chayote)

Which of these bugs is a predator? (specimens: true bug, assassin
bug, and green soldier bug)

Which of these is a symptom of virus disease? (specimens: rosetting
of chayote leaves, presence of powdery substance on cucumber
leaves, and zucchini fruit damaged by fruit fly)

Which of these materials contains high organic matter? (specimens:
urea, solophos, and compost)

What are some of the most common field problems of vegetables other
than crucifers observed in vegetable fields?

What problems are common to crucifers and other vegetables?

What do we mean by functional questions? Why do we need functional
questions for ‘Ballot Box’ evaluation?

What do we mean by technical definition of specimens? Why should we
avoid questions requiring technical definitions of specimen in “Ballot Box’
evaluation?

What are some other considerations in developing effective ‘Ballot Box’
evaluation questions?
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Exercise No. 2.05

Background
andrationale

Whenisthis exercise
most approriate?

How long will this
exercise take?

Agroecosystem analysis for Farmer Field Schools
of crucifers and othervegetables:
Establishing minimum datafordecison-making

Agroecosystem analysis (AESA) is away of assembling what participants are
studying and placing into a process useful for decision-making based on many
factors'”. An AESA, therefore, must look into various elements of acrop
ecosystem, how these elements, in one way or another, affect acrop and what
are those elements that work interdependently or separately for a particular
crop. This exercise, therefore, provides a holistic approach in monitoring the
cropinquestion.

Inaprevious volume, minimum data necessary for decision-making had been
establishedin FFS of crucifers. Forthis volume, minimum data necessary for
decision-makingin FFS of other vegetables (e.g., legumes, solanaceous
vegetables, parsley, and cucurbits) will likewise be established through this
exercise. Thus, this activity will be undertaken as a supplement to Exercise No.
2.24 (Agroecosystem Analysis: Making a Crop Management Decision), Field
Guide of Discovery-based Exercises for Vegetable [PM, Volume I.

InTOT and VST, before conducting first AESA in FFS of crucifers and other
vegetables

e Whenothervegetables, in addition to crucifers, will also be addressedin a
season-long IPM training activity

Atleast 30 minutes for field walks and observations

e Atleast 30 minutes for brainstorming in small groups to determine
minimum data necessary for decision-making in farmer field schools of
othervegetables

e Atleastone hourfor presentation and participatory discussions in big

group to fine-tune minimum data necessary for decision-making in farmer

field schools of other vegetables

17 Callo, Jr. D.P., W.R. Cuaterno, and H.A. Tauli (eds.). 1999. Handbook of Non-Formal Education
and Team Building Exercises for Integrated Pest Management. SEAMEO Regional Center for
Graduate Study and Research in Agriculture (SEARCA), College, Laguna, Philippines. pp190-191.
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Learning objectives

Materials

Methodology

Steps

To familiarize participants with the most common vegetables in an FFS
areaotherthan crucifers.

Toimprove participants’ knowledge and skills in identifying morphological
characteristics at different growth stages of other vegetables.

To establish minimum data necessary for decision-making in farmer field
schools of the most common vegetables in the area other than crucifers.

Fields of vegetables other than crucifers near each other where
morphological characteristics at different growth stages can be observed
Manila paper, notebook, pencil, crayon, and ball pen

Actual or live plant or plant parts

Field walks and observations, brainstorming or participatory discussions

Divide big group into four smaller groups, assign each small groupto a
specific group of vegetables. Goto vegetable fields, as shown below:

Legumes (e.g., snap bean and garden pea)

Solanaceous vegetables (e.g., potato, bell pepper, and tomato)
Parsley (e.g., carrotand celery)

Cucurbits (e.g., cucumber, chayote, and zucchini)

s

Conduct field walks to identify, observe, and record morphological
characteristics of most common vegetables otherthan crucifersin an FFS
area, such as:

Adaptability to local conditions

Morphological structures at various growth stages
Resistance to pests and diseases

Tolerance to deficiencies, toxicities, and other environmental
stresses

[ |

Collect plants or plant parts at various growth stages showing
morphological characteristics and reactions to pests, diseases, and
environmental stresses of vegetables otherthan crucifers.
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4. Gobackto processing area or session hall to further observe and
characterize collected specimens.

5. With guidance from afacilitator, brainstorm in small groups to establish
minimum data necessary for decision-making in farmer field schools of
the most common vegetables in an area other than crucifers, such as:

[0 Forallvegetable crops (e.g., general data needed)
0  Forspecificcrops (e.g., additional data needed)

6. Presentoutputof smallgroups tothe big group and conduct participatory
discussions to fine-tune established minimum data necessary for
decision-making in farmer field schools for each group of vegetables. A
sample of minimum data required for decision-making in agroecosystem
analysis (AESA) for farmer field schools (FFSs) on other vegetables is
shown below*®:

ForAll Crops (Legumes, Solanaceous, Parsley and Cucurbits):

[0 Insects, other pests, andtheir natural enemies (e.g., numberson a
weekly basis)

[0 Diseases and physiological disorders (e.g., percentage incidence of
total area)

[0  Weatherconditions (e.g., sunny, cloudy, or rainy day)

00 Backgroundinformation (e.g., variety, sowing or planting date,
seeding rate, soil type, planting distance, fertilizer rate, etc.)

00 Agronomic data(e.g., plantheight, number of leaves, and total yield)

[0 Generalobservations (e.g., water, weed, and cultural management
practices)

18 Binamira, ].S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers and
Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management
Project, Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. pp48-49.
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For Specific Crops (Additional Data):
Legumes (Garden Pea and Snap Bean)

Number of leaves (e.g., untiltendril initiation only)

Number of nodes (e.g., additional nodes every week)
Plantheight (e.g., untiltendril initiation only)

Number of flowers or pods developed or aborted

Others (e.g., date of tendril initiation, flowering, pod setting, pod
maturity, frequency of pod priming)

OO O0O0-d-™

Solanaceous (Potato, Bell Pepper, and Tomato)

(0 Numberofbranches (e.g., potato, bell pepper, and tomato)

[0 Numberoffruits (e.g., bell pepper and tomato)

00  Number of flowers or fruits developed or aborted (e.g., bell pepper
andtomato)

[0 Others(e.g., datetoflower, fruit setting, fruit maturity, frequency of
fruit priming)

Parsley (Carrot and Celery)

[0 Methods of sowing (e.g., celery and carrot), planting (e.g., celery and
carrot), or pricking-off (e.g., celery)

00 Rootelongation and development (e.g., quantitative and qualitative
observations for carrot)

Cucurbits (Cucumber, Chayote, and Zucchini)

Number of leaves (e.g., untiltendril initiation only)

Numberof nodes (e.g., additional nodes every week)

Numberof branches (e.g., additional branches every week)
Number of flowers or fruits developed or aborted

Others (e.g., date of tendril initiation, flowering, fruit setting, fruit
maturity, frequency of fruit priming)

OO 0O-0g-d
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Some suggested
questions for
processing
discussions

00 Whatare some of the most common vegetables observedinan FFS area
otherthan crucifers? Inwhat group do these vegetables belong?

00 Arethere commonmorphological characteristics, which distinguish each
group of vegetables?

0  Whatare the minimum data required for decision-making in
agroecosystem analysis (AESA) for farmer field schools (FFSs) on other
vegetables?
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Exercise No. 2.06

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Learning objectives

Field layout and agroecosystem analysis format for Farmer Field
Schools of crucifers and other vegetables

In previous vegetable IPM FFSsin the Cordilleras, field layout and AESA format
considered only one crucifer crop. Such format had been modifiedin current
FFSs, which now involve IPM studies of more than one type of vegetables in
additionto crucifers. Depending upon elevation, types of crucifers planted
may not vary but types of other vegetables grown may vary considerably.

This particular exercise will be undertaken to develop afield layout and AESA
format for vegetable FFSs where crucifers and other vegetables are
simultaneously addressed. This activity is an additional supplement to
Exercise No. 2.24 (Agroecosystem Analysis: Making a Crop management
Decision), Field Guide of Discovery-based Exercises for Vegetable IPM, Volume
l.

e InTOTand VST, before layouting of crucifers and other vegetables in FFS
learning field

e When othervegetables, in addition to crucifers, will also be addressed ina
season-long IPMtraining activity

e Atleast 30 minutes for field walks and observations

e Atleast 30 minutes for brainstorming in small groups to design layout and
reporting format for AESA of crucifers and other vegetables in FFS learning
field

e  Atleastone hourfor presentation and participatory discussions in big
group tofinalize layout design and reporting format for AESA of crucifers
and othervegetables in FFS learning field

e Todetermine what type of crucifers and other vegetables will be
addressed in high and middle elevation FFS learning fields.

e Todesignfieldlayout for AESA of crucifers and other vegetables in high
and middle elevation FFS learning fields.

e Todevelopreporting format for AESA of crucifers and other vegetables in
high and middle elevation FFS learning fields.
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Materials

Methodology

Steps

e |earningfield ready for planting of crucifers and other vegetables
Manila paper, notebook, marking pens, and ball pen
Meter stick ortape, plastic twine, bamboo sticks, and labeling materials

Field walks and observations, brainstorming, or participatory discussions

1. Divide big group into two smaller groups, assign each smallgrouptoa
specific situation or option, as shown below:

00 Firstoption, where agroup of farmers observes and compares two
different crop protection practices (e.g., both IPM and Farmers’ Crop
Protection [FCP] practices)

[0  Secondoption, where agroup of farmers observes only one distinct
crop protection practice (eg. IPM or FCP)

2. Gotothelearningfield, conduct field walks, observe and design field
layout for AESA of crucifers and other vegetables in high and middle
elevation, such as:

00 Fieldlayoutforfirst and second options showing plots of first (e.g.,
cabbage) and second (e.g., otherthan crucifers) major crops

00  AESAreporting format for first and second options showing general
observations and recommendations

3. Gobackto processing area or session hall and with guidance froma
facilitator, brainstormin small groups to develop field layout and reporting
format for AESA of crucifers and other vegetables in high and middle
elevation FFS learning fields, such as:

0 Fieldlayoutforfirst and second options showing plots of first (e.g.,
cabbage) and second (e.g., other than crucifers) major crops

[0 AESAreporting format for firstand second options showing general
observations and recommendations
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4. Presentoutput of small groups to the big group and conduct participatory
discussionsto finalize field layout and reporting format for AESA of
crucifers and other vegetables in high and middle elevation FFS learning
fields. Asample field layout and AESA format for FFSs on crucifers and
othervegetables is shown below®;

Crops to be addressed. The FFS activities will cater to needs of farmers
planting crucifers and other vegetables in high and middle elevations, as
follows:

0  HighElevation. In high elevation, problems on crucifers (e.g.,
cabbage, Chinese cabbage [wongbok], broccoli, cauliflower, and
pechay) and other vegetables belonging to solanaceous (e.g.,
potato), parsley(e.g., carrots), and legume (e.g., snap bean and
garden pea) families will be addressed in FFS. Farmer-participants
will select their first two major vegetable crops for FFS field studies.

[ Middle Elevation. Inmiddle elevation, problems on crucifers (e.g.,
cabbage, Chinese cabbage [wongbok], broccoli, cauliflower, and
pechay) and other vegetables belonging to solanaceous (e.g., bell
pepper, tomato and potato), parsley (e.g., carrots and celery), legume
(e.g., snapbean and garden pea), and cucurbit (e.g., chayote,
cucumber and zucchini) families will be addressed in FFS. Similarly,
farmer-participants will select their first two major vegetable crops for
FFSfield studies.

Area, field layout, and group assignments. Aminimum of 1,000-sqgm area
from a portion of a farmer-participant’s farm, representing average field
condition of FFS community, should be selected. The areamay be
increased depending upon the availability and willingness of farmer-
participants. The farmer-participants, through an appropriate
participatory process or sharing of experiences, should select two major
crops. The areawill be divided into five plots and crops will be assignedin
plots as follows:

19 Binamira, ].S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers and
Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management Project,
Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. pp50-55.
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First Option

0 Thefirstmajorcrop (CropA)is usually assignedto three plots (Plots |,
1, and Ill) while the second major crop (Crop B) is usually assigned to
remaining plots (Plots IV and V). This arrangement may be changed
depending upon needs or priorities of farmer-participants.

00 Theplots(Plots, II, I, IVand V) are further subdivided into sub-plots
where farmers’ crop protection (FCP sub-plot) and integrated pest
management (IPM sub-plot) practices are compared.

00 The 25-30 farmer-participants are then divided into five small groups
of 5-6 members and are assigned to conduct AESA in one of plots
(e.g.,Grouplis assignedtoPlotl, GroupIlIto Plotl, Group Il to Plot I,
Group IVtoPlotIVand Group Vto Plot V). Plot assignment may be
changed depending upon needs or priorities of farmer-participants.

Field layout in conducting AESA for FFS
oncrucifers and other vegetable

(First option)
CROPA(CABBAGE) CROPB (OTHER VEGETABLE)
PLOTI PLOTII PLOTHI PLOTIV PLOTV
GROUPI GROUPII GROUPII GROUP IV GROUPV
IPM IPM IPM IPM IPM
FCP FCP FCP FCP  FCP
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Second Option

0 Thefirstmajorcrop (CropA)is usually assignedto three plots
(Plots |, Il, and IIl) while the second major crop (Crop B) is usually
assignedto remaining plots (Plots IVand V). This arrangement
may be changed depending upon needs or priorities of farmer-
participants.

0 Twoofthree Crop Aplots are assigned as IPM plots (e.g., Plots |
andlll) and one is assigned as FCP plot (e.g., Plot Il) while one of
two Crop B plots is assigned as IPM plot (e.g., Plots IV) and another
oneas FCP plot (e.g., Plot V). The plot assignment may be changed
depending upon needs or priorities of farmer-participants.

O The25-30 farmer-participants are then divided into five small
groups of 5-6 members and are assigned to conduct AESA in one of
the plots (e.g., Grouplis assignedto Plot |, GroupIlto Plot Il and
Group lllto Plot Il of Crop A plots while Group IV is assigned to Plot
IVand Group Vto PlotV of Crop B plots). Plot assignment may be
changed depending upon needs or priorities of farmer-
participants.

Field layout in conducting AESA for FFS
on crucifers and other vegetable

(Second option)
CROPA (CABBAGE) CROP B (OTHER VEGETABLE)
PLOTI PLOTII PLOTHI PLOTIV PLOTV
GROUP| GROUPII GROUPIII GROUPIV GROUPV
FCP | IPM FCP | IPM FCP
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Format of presentation. The AESA presentation will depend on layout
option selected above and minimum data required per crop to be studied
in FFS sites. Thisis described as follows:

O  FirstOption. Inthe first option, each group of farmer-participants
conducts AESAintwo subplots (e.g., IPM and FCP subplots). This
means that two separate sets of observations will be gathered in
each of the subplots. This will give an opportunity foreach group to
directly compare IPM with FCP treatments. However, this will
require additional time for processing in small groups. The
suggested reporting formatis shown below in AESA Reporting

Format for First Option.

AESA reporting format for first option

BACKGROUND INFORMATION

L

AGRONOMIC AND WEATHER DATA

NATURAL / NATURAL /
L" LY
ENEMIES —me, - - PESTS | ENEMIES e PESTS
L ." : L] .'l :
IPM FCP
GENERAL OBSERVATIONS RECOMMENDATIONS
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00  Second Option. Inthe second option, each group of farmer-partici-
pants conducts AESA only in either an IPM or FCP plot. This means
that only one set of observationis required per group. Each group’s
setof observation is compared with other groups’ set of observation.
This option will require lesser time for processing in small groups but
will not allow direct comparison of IPM and FCP treatments per group.
The suggested reporting formatis shown in AESA Reporting Format
for Second Option.

AESA reporting format for second option

BACKGROUND INFORMATION AGRONOMIC AND WEATHER DATA

L]
..
NATURAL T T PESTS
ENEMIES ey e
IPMorFCP
GENERAL OBSERVATIONS RECOMMENDATIONS
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Some suggested
questions for
processing
discussion

0

What elevations will be addressed in FFS? What vegetables otherthan
crucifers will be addressed in those elevations? Why?

What options are available? What were some considerations in designing
field layout for AESA of crucifers and other vegetables in FFS learning fields
foreach options?

What were some considerations in designing AESA reporting format for
crucifers and other vegetables in FFS learning fields for each options?

Are there advantages and disadvantages in using each option?
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Exercise No. 2.07

Background
andrationale

Whenisthis exercise
most approriate?

How long will this
exercise take?

Cost andreturn analysis of vegetable production

Finding amarket for produce is one of the most important activities of a
vegetable farmer. Always remember that no price should be considered fixed.
Apriceis simply an offer or a suggestion to test prevailing market rate. Ifthe
buyeraccept an offer, itisfine. Ifhe or she rejects it, the price usually may be
changed as quickly as possible. But one should see to it thatthere is a profit.
Farmers should understand the meaning and importance of pricing. The price
offered to abuyer depends largely on the quality of the product?.

After farmers had successfully learned and understood what records would be
usefulto keep, aguided discussion and sharing on cost and return analysis of
theirvegetable production can be undertaken. Data obtained from an earlier
exercise on ‘why’ and ‘what’ to record will be very useful for this next activity.

Inthis exercise we will try to start with a question ‘What profit farmers will make
now?’ This will allow themto share useful records they keep for this current
season. This sharing discussion will allow farmers to find out whether they will
now make profitor not. This activity was designed to supplement Exercise No.
2.30(Guided Discussion and Sharing on ‘Why’ and ‘What’ to Record: Keeping
Record of Farm Activities), Field Guide of Discovery-Based Exercises for
Vegetable [PM, Volume .

This exercise is most appropriate toward the end of an FFS season
When farmers want to learn and understand how the records of their
production and labor costs in learning field experiments and in their own
fields can be used for cost and return analysis of their vegetable
production

One totwo hours of an FFS meeting

20 Tabinga, G.A. and A.O. Gagni. 1985. Corn Production in the Philippines. Department of
Development Communication, University of the Philippines Los Bafios, College, Laguna,
Philippines. pp94-102.
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Learning objectives

Materials

Methodology

Steps

To build awareness on the value of cost and return analysis for
understanding profit or loss in vegetable production.

Tolearn and understand how records of production and labor costs can be
used for cost and return analysis of vegetable production.

Records kept by farmer-participants (Note: Ask farmers to bring in all
currentrecords that they keep for learning field and their own vegetable
fields)

Manila paper

Pens and masking or Scotch tapes

Guided discussion and sharing of experiences
Arrange participants in acircle for sharing.

Startadiscussion by asking some volunteer-farmers to share their
records on production and labor costs of their own vegetable fields for this
current season. Here are some records needed:

[0 Records of production

[0 Records of manandanimallabor

[0 Recordsof equipmentused in vegetable farming enterprise
[0 Costsandreturn

Guide adiscussion to obtain accurate figures of production and labor
costs of volunteer-farmers’ own vegetable fields and those in learning
field. Here are some suggested guides:

0 Productionrecords (indicate date, kind, amount and value of each
product and by-product of vegetables)

00 Laborrecords (labor used in enterprise including man, animal and
implement hours for each farm operation plus all expenses for hired
work animals, implements, and all ‘bayani’ labor)

[0 Cashreceiptsrecords (cash accounts of all receipts from vegetable
enterprise indicating date items were received and their value)
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0

O

Cashreturnrecords (subtract from cash account all expenses
incurred aside from labor such as seed, fertilizer, insecticide, etc.)
Equipment records (equipment is not used for vegetable enterprise
alone, hence, charge only a certain percentage of depreciation to
vegetable)

4. Guide adiscussion sothataccurate figures of total expenses, expected
yield (e.g., per hectare basis), grossincome (e.g., based on current price
per kg), and netincome to compare profits that is gained from IPM and FCP
practice plots.

5. Make alistof all information that the big group wants to record.

6. Calculate costs andreturns for vegetable enterprise and for the whole
farm. The following is a procedure you may wantto consider in analyzing
costsand returns®*:

0

Laborand Power Costs. The amount of labor and power spentineach
operation for every enterprise should be expressed in man-days (MD),
man-animal days (MAD), or man-machine days (MMD). Calculate
total power cost for each enterprise and then for the whole farm. This
is calculated using the formula below:

Total Labor Cost =Total labor (MD) x Wage rate + Total power
(MAD/MD/MMD) x rate

Material Input Cost. Total cost of all materials used in each enterprise
(e.g. seeds, fertilizers, herbicides, etc). Thisis calculated as:

Total Material Cost = (Quantity material 1 x Price of material 1 + ... +
Quantity of material N x Price of material N)

2 Binamira, J.S. 2000. The Search for the National Filipino Corn Farmer Award (Draft Guidelines).
National Agricultural and Fishery Council, Department of Agriculture, Diliman Quezon City, Philippines.

pp7-9.
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Some suggested
questions for
processing
discussion

O  Gross Return. The product type, production volume, and product price
are importantcomponents in calculating gross returns. Calculate
gross returns using this formula:

Gross Return = (Volume of product x Price of product)

00  NetReturn. Calculate net return of vegetable enterprise and for the
whole farm, if applicable. Thisis computed as:

Net Return =Gross Return - [Total Labor Cost + Total Material Cost]

[0  Returnoninvestment(ROI). Thisis a measure of return for every
monetary unitin afarm. Ahigher ROl indicates a better economic
performance of an enterprise. Thisratiois calculated as:

ROI = NetIncome
Total Costs

0  Ifyouhave abig profit, would you say then that you have been successfulin
yourendeavor?

[0 Whatwouldyou do sothat cost of production of your vegetable enterprise
will give good returns?

00 Howmuch doyou have to sell your produce? How much profit canyou get?
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Section3 Supplementary and Additional
Agronomy, Integrated Cropand
Soil Management Topics

In aprevious volume (Volume 1)?2, a section on ‘Soils and Agronomy Topics’
was included. That section consisted of five subsections, namely: (a) seedbed
and land preparation; (b) integrated nutrient management; (c) morphology and
growth stages; (d) varietal selection and seed production; and (e) weeds and
weed management. Although specific discovery-based exercises on soils and
agronomy were covered in each subsection, only selected and very limited
topics were included inthat aforesaid section.

Under this new volume, supplemental as well as additional soils and agronomy
topics were compiled based on new experiences shared by FFS facilitators in
local vegetable IPM implementation since the publication of a previous volume
in1997. Likewise, modifications were made to enhance better understanding
oftopics underthis section. First, amore comprehensive coverage of topics on
agronomy, integrated crop and soil management are included under this
section. Second, this section now consists only of two but more condensed
subsections, namely: (a) integrated soil management or ISM; and (b) agronomy
andintegrated crop managementor ICM.

Underthe ISM subsection, topics on seedbed and land preparation, integrated
nutrient management (INM), as well as weeds and weed management became
integral parts of an expanded ISM concept. However, some ISM-related pest
and disease management topics in this new volume, are deemed more

22 Philippine National IPM Program. 1997. Field Guide of Discovery-based Exercises for Vegetable
IPM. National Agricultural and Fishery Council, Department of Agriculture, Diliman, Quezon City,

Philippines. pp2-1 to 2-124.
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appropriately categorized under Section 4 (Supplemental and Additional Pest
and Disease Management Topics). A subsection on agronomy andICM, onthe
otherhand, include awide range of cultural management practices related to
specific vegetable crops at their various growth stages, in addition to those
already addressed ina previous volume. Likewise, some ISM-related cultural
management topics in this new volume are categorized under the said
subsection.
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Integrated Soil Management

People are dependent on soils, and to a certain extent, good soils are
dependent upon people and the use they make of them. Soils are natural
bodies onwhich plants grow. Society enjoys and uses these plants because of
their beauty and because of their ability to supply fiber and food forhumans and
foranimals. Standards of living are often determined by quality of soils and
kinds and quality of plants and animals grown onthem. Farmers, along with
homeowners, look upon soil as a habitat for plants. Afarmermakes aliving
from soil and is thereby forced to pay attentionto its characteristics. Toa
farmer, soil is more than useful -itis indispensable?®.

Effective conservation and management of soils require an understanding of
these natural bodies and of processes going on with them. These processes,
which are vital to production of plants, also influence many other uses of soils.
With only afew exceptions, agricultural crops depend upon soil for anchorage,
water, and nutrients. Very little can be done to alter climatic factors, but much
can be done with soil for benefit of acrop?*. Consequently, soil management
aimsto allow a grower to produce optimum yield and sustained long-term
returns.

One ofthe basic principles in integrated pest management (IPM) is growing a
healthy crop®. Among others, this principle is attained through integrated soil
management (ISM), which include efficient nutrient, water, and weed
management. Inaddition, ISM also includes effective soil-borne pestand
disease management as well as effective use of beneficial soil
microorganisms for better crop productivity. Sound soil management must
provide a suitable medium in which seeds can germinate and roots can grow. It
must supply nutrients necessary for crop growth. Weeds must be keptin check

23 Brady, N.C. 1985. The nature and properties of soils. 9th Edition. Macmillan Publishing Company,

Inc., 866 Third Avenue, New York, New York, USA. pp 1-33.

24 Bautista, O.K. (Ed.) 1994. Introduction to tropical horticulture. 2nd Edition. SEAMEO Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines
Los Barios, College, Laguna, Philippines. pp 279-316.

25 Philippine National IPM Program. 1993. Kasaganaan ng Sakahan at Kalikasan

(KASAKALIKASAN), The National IPM Program Document. National Agricultural and Fishery

Council NAFC), Department of Agriculture, Elliptical Road, Diliman, Quezon City, Philippines.

pp 1-12.
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and necessary build-up of pests and diseases prevented?®® . The soils harbora
varied population of living organisms. The whole range in size from larger
rodents through worms and insects to tiniest bacteriacommonly occurs in
normal soils. The quantity of living organic matter, including plantroots, is
sufficientto influence profoundly many physical and chemical trend of soil
changes. Virtually all-natural soil reactions are directly or indirectly
biochemical in nature.

Inthe context of IPM, therefore, ISM will require provision of environment-
friendly soil management options forimprovement of some important
interrelated soil properties (e.g., physical, biological and chemical), which will
result to better crop productivity and higher farmerincome?” .

Inthis new volume, most of the discovery-based exercises compiledin
‘Integrated Soil Management’ subsection are additional exercises identified
by participants in a recently concluded intensive one-month Refresher Course
for Trainers of IPM in Crucifers and Other Highland Vegetable Crops®.
However, Exercise No. 3.01 (Barangay Soil Mapping: Determining Soil Types
and Their Farm Locations as Management Guide for Improving Vegetable
Productivity) is a supplement to Exercise No. 2.04 (Barangay Immersion: How
Do We Identify the Needs of Farmers in the FFS), Section 2, Field Guide of
Discovery-based Exercises for Vegetable [PM, Volume I.

26 Davies, D.V., D.J. Eagle and ].B. Finney. 1972. Soil Management. Farming Press Limited, Fenton

House, Wharfedale Road, Ipswich, Suffolk, Great Britain. pp 15-25.
2T Settle, W. 1999. Living soil: A source book for IPM training. United Nations-Food and Agriculture
Organization (UN-FAO) Programme for Community IPM in Asia, J1. Jati Padang, Pasar Minggu,
Jakarta, Indonesia. pp 5.
Binamira, ].S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers and
Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management Project,
Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. pp15-22.
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Exercise No. 3.01

Background
andrationale

Barangay soil mapping:
Determiningsolil types and theirfarmlocationsas a
management guide forimproving vegetable productivity

For practical purposes, soil types can be determined by examining soil layers
and soil textures. The mostimportant criterion in separating layers is soil
texture. Iftwo sections of profile differin their soil texture, thenthese can be
classified as separate layers. Ifthereis no difference in soil texture, layers can
be separated based on achange in color, structure, or consistency.

In absence of these distinguishing characteristics, layers are simply defined by
depth, withtop 20-cm being designated as upper layer. Soil texture, onthe
otherhand, can be classified either as sandy, loamy, or clayey. Sandy soilis a
soil type composed of more than 70 percent sand and less than 15 percent
clay. Loamy soilis a soil type containing less than 35 percent clay but does not
have a sandy texture described above. Clayey soilis a soil type consisting of
more than 35 percentclay.

The characteristics of any soil are aresult of parent material it developed from
and external conditions such as weather, slope, vegetation, and farming
practices. Parent materials and external conditions are often location specific
and may differ within a short distance in a farming area of the same
community?.

In FFSs, abarangay soil map can be developed to indicate not only soil types
butalsothe location of farmer’s individual farms. This information will be very
useful in determining appropriate soil management strategies for each soil
type by actual field examination and sharing of experiences among farmers.
This particular exercise was designed to address this concern.

29 FARM. 1998. Facilitator’s Manual: Farmer Field School on Integrated Soil Management. Farmer-
centered Agricultural Resource Management (FARM) Programme, Food and Agriculture
Organization Regional Office for Asia-Pacific, Bangkok, Thailand. pp34-35.
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Whenisthisexercise ¢ InFFS,TOT,andVSTsessions, ascomponentoftopicon ‘Soil Conservation
most approriate? andManagement’ or ‘Barangay Soil Mapping’
¢ Whenfarmerswanttolearnmoreimprovedsoilmanagementpracticesfrom
otherfarmers by studying soil types of theirindividual farms

How long will this e Thirty minutes to one hour for field walks and observations of different soil
exercise take? types ofindividual farmers in adjoining and learning fields
e Thirty minutes to one hour soil mapping and brainstorming session in
processing area

Learning objectives e Tomake participants understandthatdifferent soil types have different soil
management requirements toimprove crop productivity.
e Tolearnhowto do a barangay soil map showing different soil types of
farmers’individual farms.
¢ Tolearnfromeachotherappropriate soilmanagementpractices fordifferent
soiltypes.

Materials e Individualfarmsinadjoiningandlearningfields where differentsoiltypescan
be observedvisually
e Office supplies (Manilapaper, notebooks, ball pens, and marking pens)

Methodology e Fieldwalks, hands-on, andbrainstorming

Steps 1. Divide participantsinto smallergroupsin accordance with the closeness of
theirfarms. Brieflyexplaintothemthe objective ofthe exercise andaskthem
to conduct field walks and observe soil types of their individual farms as
follows:

O describe physical characteristics (soil layers andtexture) of soilintheir
individual farms

0 takenoteina piece of paper description of physical characteristics of
soilsintheirindividual farms

2. Gobackto processing area. Brainstorm in small groups to integrate all
observationsinindividual farms.
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Some suggested
questions for
processing
discussion

3.

Present output of small groups to the big group. Conduct participatory
discussions to allow sharing of experiences among participants on
characteristics of each soil type identified. Relate effects oncrop growth and
soilmanagement practices. Performthe following activities:

[0 Drawasimple mapofthe areaonaManilapaperindicating roads, rivers,
settlements, slopes (formountain areas), etc.

0 Markfarmlocationofindividual farmers on map

Identify soil type boundary onmap

[0 Placeeachgroup’s soiltype descriptions close to their site onmap

O

Synthesize and summarize outputs of small groups into one big group output.
Draw up conclusions and recommendation fromthis exercise.

Whatdowe meanbybarangay soil mapping? Whatistheimportance ofmaking
abarangay soilmap?

Were there differences observed in the soil characteristics of farmers’
individual farm? Were there differencesin soil layers and textures?

How did soil type and farm location influence selection of crops planted and
soil-watermanagement practices employed?

Didfarmersusedifferent soilmanagement practices because of different soil
typesandfarmlocations? Why?

Doyouthinktherewillbe differencesincropperformance(i.e.,intermsofplant
growth, development, andyield) among farms exhibiting different soil types?
Why?

Did you learn any important soil management practices from other farmers
relatedtodifferencesin soiltypes? What are they?
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Exercise No. 3.02

Background
andrationale

Soil profile analysis:
A guide in understanding solil fertility and productivity

Examination of a vertical section of a soil in afield reveals presence of more or
less distinct horizontal layers. Such asectionis called a soil profile, and
individual layers are regarded as soil horizons. Every well-developed,
undisturbed soil has its own distinctive profile characteristics, which are used
in soil classification and are of great practical importance in judging soil fertility
and productivity®®. Soil fertilityrefers to inherent capacity of a soil to supply
nutrients to plants in adequate amounts and in suitable proportions. Soil
productivity, on otherhand, is related to ability of a soil to yield crops and is a
broaderterm since soil fertility is only one of factors that determine magnitude
of cropyields.

Thetopsoil, being near surface, is major zone of root development. It carries
much of the nutrients available to plants, and it supplies alarge share of water
usedby crops. Inaddition, as alayerthatis plowed and cultivated, it is subject
to manipulation and management. Proper cultivation and incorporation of
organic residues may modify its physical condition. It can be treated easily with
chemical fertilizers and limestone, and it can be drained. In short, its fertility
and, to alesserdegree, its productivity, may be raised, lowered, or
satisfactorily stabilized at levels consistent with economic crop production.

An analysis, therefore, of a soil profile is important in deciding appropriate
cultural management practices that will enhance crop productivity. Farmers,
through years of experience, had evolved their own way of assessing soil
profile. InFFSs, these experiences must be shared among farmers and
facilitators to gain new knowledge inimproving soil fertility and productivity.
This exercise was designed to achieve this particular objective.

30 Brady, N.C. 1985. The nature and properties of soils. 9th Edition. Macmillan Publishing Co., 866
3rd Ave., New York, New York, U.S.A. ppl-33.
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Whenis this exercise
most approriate?

How long will this

exercise take?

Learning objectives

Materials

Methodology

Steps

InFFS, TOT, and VST sessions, before land preparation as component of
‘Integrated Nutrient Management’ and ‘Soil Biodiversity’ topics

When farmers want to learn from other innovative soil management
practices and do hands-on of soil profile analysis

Thirty minutes to one hour for field walks, observations, and hands-on of
soil profiles in adjoining and learning fields
Thirty minutes to one hour for brainstorming session in processing area

Tomake participants aware of and understand how soil profile analysis
can be usedin deciding appropriate cultural management practices to
improve soil fertility and productivity.

To learn innovative soil management practices from other farmers and do
hands-on of soil profile analysis.

Soil profiles in adjoining and learning fields used in ‘Soil Biodiversity’
exercise

Office supplies (Manila papers, notebooks, ball pens, and marking pens)
Other supplies (plastic bags, ruler, meter stick or steel tape, shovel,
crowbars, magnifying lens, and bolo)

Fieldwalks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe different soil profiles in adjoining fields of learning field
sothat different soil types could be described. The following suggestions
may be tried, thus:

(0  Groupltoobserve rolling forest soil profile (e.g., undisturbed forest
trees are grown)

00  Grouplltoobserve rolling brush land soil profile (e.g., plants grow as
tall as 1-2 meters)

0  Grouplllto observe stiff grassland soil profile (e.g., plants grow less
than 1 metertall)
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00  GrouplVtoobserveflatcropland soil profile (e.g., vegetable crops
aregrown)

[0 GroupVtoobserve plain barrenland soil (e.g., no crop or other plantis
grown)

2. Eachgroup marks a1 sqm quadrant of soil surface with use of pegs and
nylon twine to secure corners of quadrant and perform activities below:

[0 Pulloutand ‘de-soil’ (e.g., ipagpagor shake to retain soil in roots)
weeds inside quadrant.

00 Collectsoillitters and organisms (e.g., rove beetles, ants, millipede,
earthworms, etc.) found in soil surface and place separately in plastic
bags.

O  Scrape soil withintwo inches depth of quadrant and place in separate
plastic bag.

00 Diga pitone meter deep and one meter wide to show soil profile.

0 Letparticipants determine layers in soil profile by describing color,
texture, presence of stones, parent materials, etc.

00 Observe crop development, root depth, presence of soil organisms,
etc.

[0 Observe possible indication of management practices, nutrients,
fertility level, organic matter content, erosion hazards, etc.

[0 Take soil samples from different layers.

[0 Listdownall pertinent observations.

3. Gobacktoprocessing area. Brainstorm in small groups to design a
suitable matrix to record observations and do following activities:

00 Summarize all observations made in soil profile.

O Drawand color soil profiles as observed or construct a mini-soil
profile using soil samples collected from soil layers.

00 Listdown all pertinent observations on soil and water management
practices.
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Some suggested
questions for
processing
discussion

4,

Present output of small groups to the big group. Conduct participatory
discussionsto allow sharing of experiences among participants. Relate
soil profile characteristics to abundance of soil organisms, soil organic
matter content, soil water holding capacity, soil nutrient availability, and
crop productivity.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendation from this exercise.

Whatis asoil profile? Didyou observe different soil layers and textures in
asoil profile? Didyou see variations in color and textures in different soil
layers? What did these variations suggest?

Didyou observe differences in kind and number of organisms and litters
found in different layers of a soil profile?

Doyouthinkthere will be differences in performance (e.g., plant growth,
development, andyield) of crops to be grown in soils with varying soil
profiles?

What factors do you think influenced the number and kind of organisms
and litters found in different soil layers of a soil profile?

What do you think is the influence of varying soil layers and textures of a
soil profile on abundance of soil organisms, soil organic matter content,
soil water holding capacity, soil nutrient availability, and crop productivity?
What characteristics should we observe in a soil profile to suggest
abundance of soil organisms, soil organic matter content, soil water
holding capacity, soil nutrient availability, and crop productivity.
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Exercise No. 3.03

Background
andrationale

Whenis this exercise
most approriate?

The ‘Feelmethod’:
Classifying soil textures for vegetable production

The common field method of classifying a soil is by its feel**. Much canbe
judged about texture and class of a soil merely by rubbing it between thumb and
fingers than by any other superficial means. Usually, itis helpful to wet sample
in orderto estimate plasticity more accurately. The way awet soil ‘slick out’
(e.g., develops acontinuous ribbon when pressed between thumb and fingers)
gives agoodideaofthe amount of clay present. The slicker awet soil, the
higherits clay content. Sand particles are gritty; silt has a floury or talcum
powder-feel when dry and is only slightly plastic and sticky whenwet. Siltand
clay generallyimpart persistent cloddiness. Soil textures are not subject to
easy modification in farmers’ field.

For some garden and vegetable crops with high economic value, large
quantities of sand may be added to a fine-textured soil to improve its tillage
properties. Ingreenhouses, mixtures of different soils and organic materials
are commonly used and atextural class of mixtures may be varied. One factor
to consider in raising healthy and vigorous vegetable crops is soil texture. Soils
that are coarse or stony have low water holding capacities and organic matter
contents, while crumbly and friable soils are richer in organic matter, easierto
work on, and more suited for growing vegetables.

Many vegetable farmers had accumulated vast experiences in dealing with
different soil textures. These experiences must be shared with others in FFSs
to furtherimprove current practices in managing soils with varying soil textures.
This exercise was designed to address this particular concern.

e InFFS, TOT, and VST sessions, as component of ‘Integrated Nutrient
Management’ topic

¢ Whenfarmers wantto learn from others some soil texture management
practices for vegetable productions

31 Brady, N.C. 1985. The nature and properties of soils. 9th Edition. Macmillan Publishing Co., 866
3rd Ave., New York, New York, U.S.A. pp36-71.
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How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

Thirty minutes to one-hour for field walks and observations of soil texture
management practices for vegetables grown at adjoining fields of learning
field

Thirty minutes to one-hour for hands-on and brainstorming sessionin
processing area

To make participants aware of and understand how proper soil texture
management can improve productivity and profitability in growing
vegetables.

To learn from other farmers and experience hands-on proper soil texture
management that willimprove productivity and profitability in vegetable
production.

Vegetable crops grown in soils of different soil textures in adjoining fields
of learning field

Soils obtainedin ‘Soil Biodiversity’ exercise, if conducted already

Office supplies (Manila papers, notebooks, ball pens, and marking pens)
Other supplies (empty one-litter capacity plastic bottles, cutter, alaskin
(tulle), rubber bands, water, and weighing scale)

Fieldwalks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe different soil textures in adjoining fields of learning
field, as follows:

[0  Groupltovisually observe soil texture of forest soil (e.g., undisturbed
foresttrees are grown)

0  Grouplltovisually observe soil texture of brush land (e.g., plants grow
astallas 1-2 meters)

0  Groupllltovisually observe soil texture of grassland (e.g., plants grow
lessthan 1 metertall)

[0  GrouplVtovisually observe soil texture of crop land (e.g., vegetable
crops are grown)

00  Group Vtovisually observe soil texture of barren land (e.g., no crop or
otherplantis grown)
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2.

Each group should mark a 1 sqm quadrant of soil surface with use of pegs
and nylontwine to secure corners of quadrant and perform following

activities:

00 Pulloutand ‘de-soil’ (e.g., ipagpagor shake to retain soil from roots)
weeds inside quadrant.

[0 Remove soillitters and organisms (e.g., rove beetles, ants, millipede,
earthworms, etc.) found in soil surface.

[0 Scrape soilwithintwo inches depth of quadrant and place in separate
plastic bag.

0 Listdownall pertinent observations.

Go backto processing area. Brainstormin small groups to modify,
improve, if necessary, orimplement as the procedure suggested below:

0

Get air-dried soil samples from respective quadrants, pulverize, and
weigh 1 kg soil.

Take soil sample sufficient to fit comfortably into palm.

Remove foreign bodies (e.g., roots, seeds, insects, etc.) and soil
materials greaterthan 2 mm (e.g., gravel, etc,).

Moisten sample uniformly, alittle at a time; knead soil until it just
begins to stick to fingers (e.g., so-called sticky point).

Break down soilintoits individual particles so that no aggregates
remain; some soils need much working.

Work soilin hand and squeeze soil between thumb and forefinger to
determineifitis one of the following:

Sandysoil has nilto very little coherence. It canbe formedintoa
rough ball which will break easily when squeezed lightly between
thumb and fingers. Alternatively, arough cylinder (about 5-cmlong,
1.5-cmdiameter) can also be formed out of the soil but the cylinderis
not smooth and cracks form. It has a sandy feel, which predominates
andis not very sticky.

Loamysoil forms a smooth ball or cylinder that is coherent.
Alternatively, ball or cylinder can be rolled into athread (about 13-cm
long, 0.6-cm diameter) and soil can be easily worked between thumb
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Some suggested
questions for
processing
discussions

and forefinger. Meanwhile, the thread can be formed into ‘U’ orring
but cracks are formed. Alternatively, 1 formed sticks on fingers with
asilky-soapy feel that predominates but may sometimes also have a
slightly sandy feel.

Clayeysoil can be formed into aball, which is smooth and plastic, and
soilis stiffto work between thumb and forefinger. Alternatively, soil
canberolledinto aribbon, which forms aring without cracking. Italso
takes on polishwhen moist and is very sticky whenwet. Ithas a silky-
soapy feel that predominates but sometimes a few sand grains may
alsobefelt.

Present output of small groups to the big group. Conduct participatory
discussionsto allow sharing of experiences among participants. Relate
soil texture to water holding capacity, abundance of soil organisms, soil
organic matter content, soil nutrient availability, and crop productivity.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendation from this exercise.

What do we mean by soil texture?

Which soil sample had sandy texture? Which soil sample had loamy
texture? Which soil sample had clayey texture?

Which soil texture exhibited higher water holding capacity? Which soil
texture exhibited lower water holding capacity?

What physical, chemical, and biological soil characteristics were related
to sandy, loamy, and clayey soil textures?

Didyou observe differences in the kind and number of organisms in soils
exhibiting different textures?

Doyouthinkthere will be differences in performance (e.g., plant growth,
development, andyield) of crops to be grown in soils of different textures?
What do you think is the role of soil texture on water holding capacity,
abundance of soil organisms, soil organic matter content, soil nutrient
availability, and crop productivity?

How do you change orimprove soil textures? Did you learn from other
farmers their innovative practices forimproving different soil textures?
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Exercise No. 3.04

Background
andrationale

Whenisthis exercise
most approriate?

How long will this
exercise take?

Soil water holding capacity determination:
A soil management guide for improving productivity in growing
vegetables

Organic matterfunctions as a ‘granulator’ of mineral particles, being largely
responsible forloose, easily managed condition of productive soils. Through
its effect on physical condition of soils, organic matter also increases the
amount of water a soil can hold or water holding capacityand proportion of this
water available for plant growth. Soils highin organic matter are darkerin color
and have greater water holding capacities than soils low in organic mattert* .

Two major concepts concerning soil water emphasize significance of this
componentof soil inrelation to plant growth, namely: (1) water is held within
soil spaces (pores) with varying degrees of attraction (tenacity) depending on
amount of water present and size of pores; and (2) together with its dissolved
nutrients (salts), soil water makes up soil solution, which is veryimportantas a
medium for supplying nutrients to growing plants.

In FFSs, relevant experiences on water holding capacities of different soils can
be shared freely among farmers and facilitators in order to improve current soil
management practices in vegetable production. This particular exercise was
designedto address this concern.

e InFFS, TOT, and VST sessions, as component of topic on ‘Soil
Conservation and Management’ or ‘Soil Biodiversity’

e Whenfarmers wantto learn more improved soil management practices
from other farmers that will increase water-holding capacities of their soils

Thirty minutes to one hour for field walks and observations of water
holding capacities of soils in adjoining and learning fields

¢ Thirtyminutes to one hourhands-on and brainstorming sessionin
processing area

32 Brady, N.C. 1985. The nature and properties of soils. 9th Edition. Macmillan Publishing Co., 866
3rd Ave., New York, New York, U.S.A. ppl4-16.
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Learning objectives

Materials

Methodology

Steps

Tomake participants aware of and understand the factors contributing to
higher soil water holding capacity and its role in improving crop productivity.
Tolearnthe current best practices from other farmers that will increase soil
waterholding capacity.

Adjoining and learning fields where different soil water holding capacities
can be observed visually

Soils obtainedin ‘Soil Biodiversity’ exercise

Office supplies (Manila papers, notebooks, ball pens, and marking pens).
Other supplies (empty 1 liter capacity plastic bottles, cutter, alaskin (tulle),
rubber bands, water, and weighing scale)

Fieldwalks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field walks
and observe different soil water holding capacities (WHC) in adjoining and
learning fields as follows:

00  Groupltovisually observe WHC of forest soil (e.g., undisturbed forest
trees are grown)

0  Grouplltovisually observe WHC of brush land (e.g., plants grow as tall
as 1-2 meters)

00  Groupllltovisually observe WHC of grassland (e.g., plants grow less
than 1 metertall)

00  GroupIVtovisually observe WHC of crop land (e.g., vegetable crops
are grown)

0  Group Vtovisuallyobserve WHC of barrenland (e.g., no crop or other
plantis grown)

Each group should mark a 1 sqm quadrant of soil surface with use of pegs
and nylon twine to secure corners of quadrant and performthe activities
below:

00 Pulloutand ‘de-soil’ (e.g., ipagpagor shake to retain soil from the
roots) weeds inside quadrant.
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[0 Remove soil litters and organisms (e.g., rove beetles, ants, millipede,
earthworms, etc.) found in soil surface.

[0 Scrape soilwithintwo inches depth of quadrant and place in separate
plastic bag.

[0 Listdownall pertinentobservations.

4. Gobackto processing area. Brainstormin small groups to modify,
improve, if necessary, orimplement as the procedure suggested below:

0 Getair-dried soil samples from respective quadrants, pulverize, and
weigh 1 kg soil.

00 Gettwoempty plastic bottles, cut bottom of one (Container A) and
neck of another (Container B).

00 Puttulle on mouth of Container A, secure with arubber band, invert
and place pulverized soiliniit.

O Place Container A over Container B, pour one liter of water slowly into
soilin Container A and wait for water to drop into Container B.

[0 Recordtime whenyou observedfirstand last drops of waterin
Container B.

[0 Measure amountof water collected in ContainerB.

[0 Listdownall pertinent observations.

4. Presentoutput of small groups to the big group. Conduct participatory
discussions to allow sharing of experiences among participants. Relate
soil water holding capacity to abundance of soil organisms, soil organic
matter content, soil nutrient availability, and crop productivity.

5. Synthesize and summarize output of the small groups into one big group
output. Draw up conclusions and recommendation from this exercise.
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Some suggested
questions for
processing
discussion

O O

What do we mean by soil water holding capacity?

Which soil sample drained faster? Which soil sample drained more water?
Which soil samples exhibited the highest water holding capacity? Which
soil samples exhibited the lowest water holding capacity?

What physical, chemical, and biological soil characteristics were related
to high water holding capacity?

Didyou observe differences in the kind and number of organisms in soils
exhibiting different water holding capacities?

Doyouthinkthere will be differences in performance (e.g., plant growth,
development, andyield) of crops to be grown in soils of different water
holding capacities?

What do you thinkiis the role of soil water holding capacity on the
abundance of soil organisms, soil organic matter content, soil nutrient
availability, and crop productivity?

How do you maintain or increase soil water holding capacity?
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Exercise No. 3.05

Background
andrationale

Composting®® as asoiland weed management strategyin
vegetable production

Many farmers believe that weeds are more of a problem in vegetable
production. Thisis so because weeds do not only compete with crops for
nutrient uptake but also harbor some pests. This is also one reason why
farmers, during land clearing and preparation, will either throw or burn weeds.
Unknown to most of them is the many benefits that can be derived when weeds
are used ormanaged properly. Using and managing weeds properly will ease
burden on lack of fertilizers, improving soil structure, and encouraging soil
microbial activity, which will eventually lead to improved soil fertility and
productivity.

One way of doing this is by weed composting. The composting process involves
decomposition of organic materials to form small bits of organic matter called
compost. The whole process is done by decomposers that use organic matter
as source of energy for their growth and reproduction. Amajority of
decomposers are microorganisms. Macroorganisms such as earthworm,
termite, and other insects also contribute in breaking down organic materials.
Therefore, two requirements for process to occur are: (1) composting
materials, and (2) decomposers. Microorganisms prefer materials that are
high in nitrogen (N), such as weeds and crop residues. Materials highinN are
also easierto break down. The more decomposers present, the fasteris the
decomposition process.

The soil-borne fungus Trichoderma harzianumis now locally available. If
applied to compost materials, it can shorten composting process from four
months to only 3-5weeks. This microorganismis now mass-cultured and mass
distributedto farmers. Suchinnovative strategies can be shared and enriched
by farmers and facilitators in FFSs to improve current practices through
participatory, discovery-based, and experiential learning approaches, hence
this exercise.

33 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition, SEAMEQ Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines
Los Barios, College, Laguna, Philippines. pp284-294.
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Whenisthis exercise
most approriate?

How long will this

exercise take?

Learning objectives

Materials

Methodology

Steps

InFFS, TOT, and VST sessions, before orimmediately after weeding
operations in the learning field

When farmers want to learn from other farmers some innovative
composting process for weeds and other crop residues

Thirty minutes to one hour for field walks, observations, interaction with
farmers, and hands-onin learning field
Thirty minutes for brainstorming session in processing area

To create awareness and understanding among participants about the
role of composting as a soil and weed management strategy in vegetable
production.

To learn from others and do hands-on of proper composting of weeds and
othercropresidues.

Office supplies (Manila papers, notebooks, ball pens, marking pens, and
crayons)

Vegetable crops that are newly weeded or ready for weeding operations in
learning and adjoining fields

Other supplies (weeds, animal manure, Trichoderma harzianumfungus,
complete and urea fertilizers, black polyethylene sheets, bamboo poles,
bananatrunks, shovel or spading fork, top soil, tape measure, bolo, or
scythe)

Fieldwalks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe weeding and post-weeding practices of vegetables in
learning and adjoining fields. Take note of cultural practices employed.
Interview other farmers if necessary. Listdown all observations related to:

O Kindofcrops planted and crop stand;
00 Prevalentweeds, pests, and diseases; and
[0 Weeding and post-weeding practices, etc.
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2. Gobackto processing area; brainstormin small groups and present
outputto big group. Conduct participatory discussions to allow sharing of
experiences among participants and facilitators. Motivate farmersto
share their best experiences in composting of weeds and other crop
residues.

3. Developanimproved procedure of composting as a soil and weed
management strategy in vegetable production.

4. Facilitate each farmerto do hands-on of composting of weeds and other
cropresiduesin learning field every after weeding operation by improving
the procedure below:

0

sy Iy

Afterweeding operation, collect at least 100 kg composting
materials (e.g., weeds, and other crop residues);

Soak collected composting materials in water overnight;

Dig apitwithanareaof 2mx2mand a depth of one foot to pile
composting materials;

Place bananatrunks as walling to hold composting materials;

Pile composting materials into pitto a height of about one foot;
Spread uniformly athin coating of Trichoderma harzianumfungus
(optional) over composting materials;

Spread also uniformly one-foot thick animal manure and 200 grams
each of complete (14-14-14) and urea (46-0-0) fertilizers over
composting materials;

Cover pile with one-inch topsoil;

Repeat procedure until at least five layers are formed;

Cover compost pile with black polyethylene sheet;

Insert abamboo pole with joints bored at the side into pile to serve as
ventilation vent; or after two weeks, mix thoroughly compost pile then
cover again with black polyethylene sheet;

Compost process is complete in one (with Trichoderma)to four
(without Trichoderma)months (100 kg composted weeds and other
crop residues is equivalent to one sack pure organic fertilizer); and
Take note of all relevant observations and experiences during this
activity.
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Some suggested
questions for
processing
discussion

5.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Didyou observe different weeding and post-weeding practices on veg-
etables and other plants in learning and adjoining fields?

Didyou observe farmers preparing composts in their fields? Did they use
weeds and other crop residues as composting materials?

Didyou observe farmers using other composting materials? What are
these composting materials?

Is composting effective as a soil and weed management strategy in
vegetable production? Whenis the best time to do composting as a soil
and weed management strategy in vegetable production?

Didyou observe any innovative composting procedures used by farmers
as asoiland weed management strategy in vegetable production? What
benefits did farmers derive in composting weeds and other crop residues?
What other cultural management options can you use to complement
composting as a soil and weed management strategy in vegetable
production?
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Exercise No. 3.06

Background
andrationale

Whenis this exercise
most approriate?

Green leaf manuring as a soil and weed management strategyin
vegetable production

Ifthe source of organic matter comes from plants grown at site where itis
needed and then plowed under before flowering and allowed to decompose,
the practice is called green manuring. If plantto be incorporated is not grown at
site where itis needed, the practice is called green leaf manuring. Examples of
the latter are wild sunflower and ‘kakawate’ (Gliricidia sepium)3* leaves cut
from plants or indigenous azolla (Azolla pinnata)® collected and brought to
field forincorporation.

The more common practice in the Cordilleras is green leaf manuring. However,
except for source of green manure, processes of green manuring and green
leaf manuring are the same. Anideal green leaf manure is fast-growing,
produces large amounts of organic matter even on poor soils, contain high
amountof nitrogen (N), is easily decomposed, disease-resistant, and has an
extensive root system. All fast-growing weeds when incorporated before
flowering at land preparation and hilling-up operations may also be classified
as greenmanures. Weeds gathered on side of terraces such as wild
sunflowers whenincorporated in vegetable fields are also classified as green
leaf manures.

The practice of green leaf manuring is a strategy to manage weeds and soils.
Many vegetable farmers had innovative green leaf manuring practices. These
innovations can be shared to others in FFSs to continuously improve their
existing best practices, through participatory, discovery-based, and experien-
tial learning approaches, hence this exercise.

e InFFS, TOT, and VST sessions, before land preparation, weeding or hilling-
up operationsin learning field

¢ Whenfarmers wantto learn innovative practices in green leaf manuring
using weeds and other crops from other farmers

34 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition, SEAMEO Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines
Los Banos, College, Laguna, Philippines. pp295-296.

Callo, Jr. D.P. 1989. Azolla adaptability and utilization on farmers’ fields. In Azolla: Its Culture,
Management and Ultilization in the Philippines. National Azolla Action Program (NAAP),
University of the Philippines Los Bafios, College, Laguna, Philippines. pp109-128.

35
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How long will this .
exercise take?

Learning objectives .
Materials .
Methodology .
Steps 1.

Thirty minutes to one hour for field walks, observations, interaction with
farmers, and hands-onin learning field
Thirty minutes for brainstorming session in processing area

To create awareness and understanding among participants on the role of
green leaf manuring as aweed and soil management strategy in vegetable
production.

To learn from others and do hands-on of proper green leaf manuring using
weeds and othercrops.

Office supplies (Manila papers, notebooks, ball pens, marking pens, and
crayons)

Vegetable fields ready for land preparation, weeding, and hilling-up
operations in learning and adjoining fields

Other supplies (green leaf manures composed of weeds and other crops,
shovel or spading fork, top soil, tape measure, bolo, or scythe)

Fieldwalks, hands-on, and brainstorming

Divide participants into smaller groups and ask themto conduct field
walks and observe weeding and post-weeding practices of vegetables in
learning and adjoining fields. Take note of cultural practices employed.
Interview other farmers, if necessary. Listdown all observations related
to:

00 Kindofcrops planted and crop stand;

[0 Prevalentweeds, plantsin side of terraces, and hedgerows grown;
and

[0 Weeding and post-weeding practices, etc.

Go backto processing area; brainstorm in small groups and present
outputto big group. Conduct participatory discussions to allow sharing of
experiences among participants and facilitators. Motivate farmersto
share their best experiences in green leaf manuring using weeds and other
crops.

Develop animproved procedure of green leaf manuring as a soil and weed
management strategy in vegetable production.
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Some suggested
questions for
processing
discussion

4,

Facilitate each farmerto do hands-on of green leaf manuring using weeds
and other crops in learning field during land preparation, weeding, and
hilling-up operations by improving procedure below:

0 Beforeland preparation, weeding or hilling-up operations in learning
field, collect all possible green leaf manure materials (e.g., weeds
and other crops) from other fields;

[0 Cutorremove all weeds before land preparation or hilling-up
operationsin learning field;

[0 Gatherotherweeds andtrim hedges or plants growing on sides of
terraces and bring from adjoining field to learning field;

0 Incorporate inthe soil all weeds gathered, plants and hedges
trimmed during land preparation or hilling-up operations;

0 Takenote of all relevant observations and experiences during this
activity.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendation from this exercise.

Didyou observe different weeding and post-weeding practices on
vegetables and other plants inlearning and adjoining fields?

Didyou observe farmers green leaf manuring in their fields? Did they use
weeds and other crops for green leaf manuring?

Didyou observe farmers using other green leaf manuring materials? What
arethese green leaf manuring materials?

Is green leaf manuring effective as a soil and weed management strategy
invegetable production? Whenis the besttime to do green leaf manuring
as asoil and weed management strategy in vegetable production?

Didyou observe any innovative green leaf manuring procedures used by
farmers as a soil and weed management strategy in vegetable
production? What benefits did farmers derive in green leaf manuring
weeds and other crops?

What other cultural management options can you use to complement
green leaf manuring as a soil and weed management strategy in vegetable
production?
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Exercise No. 3.07

Background
andrationale

Whenis this exercise
most approriate?

Maintaining soil biodiversityas a soilmanagement option for
improving vegetable productivity

The soil harbors avaried population of living organisms. Both animals and
plants are abundantin soils. Moreover, most organisms vary so much bothin
number and inamount as to make precise statements impossible. This
conditionis known as soil biodiversity. In any case, the quantity of living
organismincluding plant roots is sufficient to influence profoundly physical and
chemicaltrendin soil changes.

Activities of soil organism range from largely physical disintegration of plant
residues by insects and earthworms to eventual complete decomposition of
these residues by smaller organisms such as bacteria and fungi.
Accompanying these decaying processes is the release of several nutrient
elements, including nitrogen, phosphorus, and sulfur from the decomposed
organic matters. By contrast, conditions in nature are such that organisms
needthese elements for their growth and for a reversal to occur (elements are
converted again into organic forms not available to higher plants).

Thus, soil biodiversity is important so that the above process, known as
biocycling, can proceed in afaster pace. Throughthis process, residues and
wastes are incorporated into soils, disintegrated and decomposed, and
pertinent product of organic matters are then taken up by plants to stimulate
further biomass production and thus, improve crop productivity® . InFFSs,
farmers and facilitators can learn from each other many appropriate cultural
practices thatwill enhance soil biodiversity through participatory, discovery-
based, and experiential approaches; hence this exercise.

e InFFS,TOT, and VST sessions, as component of the topic on ‘Ecosystem’
e Whenfarmers wantto learn more about the role of soil organismsiin
further sustaining productivity in growing vegetables

36 Brady, N.C. 1985. The nature and properties of soils. 9th Edition. Macmillan Publishing
Company, 866 3rd Avenue, New York, New York, USA. ppl-33.
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How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

e Thirtyminutes to one hour for field walks and observations of soil
biodiversity for different soil ecosystems in adjoining fields of learning
field

¢ Thirtyminutes to one hour brainstorming session in processing area

¢ Tomake participants aware of and understand the contribution of soil
biodiversity inimproving productivity in vegetable growing.

e Tolearnfrom otherfarmers some innovative cultural management
practices that will enhance soil biodiversity to further sustain productivity
in growing vegetables.

¢ Adjoining fields of learning field where different soil ecosystems can be
observed

¢ Field supplies (meter stick, pegs, nylontwine, plastic bags, weighing
scale, magnifying lens, bolo, and spade)

e Office supplies (Manila papers, notebooks, ball pens, and marking pens)

¢ Fieldwalks and brainstorming

1. Divide participants into smaller groups and ask themto conduct field
walks and observe different soil ecosystems in adjoining fields of learning
field as follows:

00  Groupltoobserve forest soil (e.g., undisturbed forest trees are
grown)

Group Ilto observe brushland (e.g., plants grow as tall as 1-2 m)
Group Il to observe grassland (e.g., plants grow less than 1 mtall)
Group IVto observe cropland (e.g., vegetable crops are grown)
Group Vto observe barren land (e.g., no crop or other plantis grown)

s sy |

2. Eachgroup marks aone-sqm quadrant of soil surface with use of pegs and
nylon twine to secure corners of quadrant and perform the activities below:

00 Pulloutand ‘de-soil’ (e.g., ipagpagor shake to remove soil in roots)
weeds inside the quadrant.
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O

Collect soil litters and organisms (e.g., rove beetles, ants, millipede,
earthworms, etc.) found in soil surface and place separately in plastic
bags.

Scrape soil withintwo inches depth of quadrant and place in separate
plastic bag.

Listdown all pertinent observations.

3. Gobackto processing area. Brainstorm in small groups to design a
suitable matrix to record observations and do following activities:

0

For soil organisms, spread soil collected from quadrant ina Manila
paper, count number of organisms and add to initial collections
made. The abundance of minute organisms, such as mites, can be
described quantitatively, namely: too many (numbers more than
100); many (numbers from 50-100); or few (numbers less than 50).

For soil litters, spread, segregate, and weigh separately all dried or
decaying grasses and leaves, branches and twigs, dead insects and
otheranimals, etc. The presence of myceliabodies or foul odor on
decaying plant and animal debris should be noted also to indicate
probable presence of fungi and bacteriain soil.

Listdown all pertinent observations.

4. Presentoutput of small groups to the big group. Conduct participatory
discussionsto allow sharing of experiences among participants. Relate
soil biodiversity to abundance of soil organisms, soil organic matter
content, soil water holding capacity, soil nutrient availability, and crop
productivity.

5. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendation from this exercise.
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Some suggested
questions for
processing
discussion

0 Whatdowe mean by soil biodiversity?

[0 Didyouobserve differences in the kind and number of organisms and
litters found in different soil ecosystems?

00 Doyouthinkthere will be differences inthe performance (e.g., plant
growth, development, andyield) of crops to be grown in different soil
ecosystems observed? Why?

00 Whatfactors doyouthink influenced numberand kind of organisms and
litters found in different soil ecosystems?

[0 Whatdoyouthinkisthe role of soil biodiversity on abundance of soil
organisms, soil organic matter content, soil water holding capacity, soil
nutrient availability, and crop productivity?

[0 Howdowe maintain orenhance soil biodiversity?
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Exercise No. 3.08

Background
andrationale

Whenis this exercise
most approriate?

Methods of applying fertilizer as akey factorinimproving
vegetable productivity inthe highlands

Fertilizer applicationis important and must not be overlooked. Fertilizer should
be applied as close as possible to but not touching roots and seeds so as not to
adversely affect physically root growth or germination. It should be applied
when nutrients are most needed, usually at early vegetative stage and at
flowering or fruiting time. Forrainfed areas, application of fertilizer is done
whenthere is still moisture in the soil.

The usual practice in applying chemical fertilizer at planting time for direct-
seeded vegetables is to place half or one-third of fertilizer at bottom of furrows,
cover slightly with soil, and then plant seed. During growing stage of crop,
fertilizer can be applied on surface of soil between rows with shallow
cultivation. The rest of the fertilizer can be applied during vegetative growth,
before flowering, or during fruit development. The areamust be free from
weeds to limit crop-weed competition for nutrients®’ .

Fortransplanted crops, a starter solution will enable plant to be established
quickly. However, many vegetable farmers in the Cordilleras do not follow
appropriate methods of application. Hence, use of very high organic and
inorganic fertilizer rates is common. This practice had resulted in inefficient
fertilizer usage and high production cost. On the other hand, anumber of
enterprising farmers have evolved, through time, sound fertilizer application
practices that mustbe shared with others in FFSs, to furtherimprove their
existing best fertilizer application practices. This exercise was specifically
designed forthis purpose.

InFFS, TOT, and VST sessions, before plot and furrow preparations or
before planting vegetable crops inlearning field

¢ Whenfarmers wantto learnthe best fertilizer application practices for
vegetables from other farmers

37 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition, SEAMEO Regional
Center for Graduate Study and Research in Agriculture and University of the Philippines Los Bafios,

College, Laguna, Philippines. pp290-293.
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How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

e Thirtyminutesto one hour for field walks and observations of best fertilizer
application practices for vegetables in adjoining fields of learning field
e Thirtyminutesto one hour brainstorming session in processing area

e Tomake participants aware of and understand how proper fertilizer
application methods can improve productivity and profitability in vegetable
production.

e Tolearn properfertilizer application methods from other farmers.

¢ Adjoiningfields of learning field where plots and furrows are about to be
prepared or planted with vegetable crops

e Office supplies (e.g., Manila papers, notebooks, ball pens, and marking
pens)

¢  Fieldwalks and brainstorming

1. Divide participants in small groups and ask them to conduct field walks
and observe fertilizer application practices in adjoining vegetable fields of
learning field. Interview other farmers, if necessary. Listdown all
observations related to fertilizer application practices, kind of fertilizer
materials used, crops planted, crop stand, etc.

2. Gobackto processing area. Brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators. Listdown
important observations shared by farmers, as follows:

00  Frequencyandtiming of fertilizer application for different crops;
00 Placementand method of fertilizer application for different crops; and
0 Kindand amount of fertilizer applied for different crops.

3. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
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Some suggested 0
questions for
processing 0
discussion
d
0
d
0
0

Didyou observe different fertilizer application practices for vegetable
crops planted infarmers’ fields?

When and why did farmers apply basal fertilizer? When and why did
farmers apply side ortop dress fertilizer? When and why did farmers apply
foliarfertilizer?

What growth stages of vegetable crops are critical to fertilizer application?
Didyou observe differences in crop stand with different fertilizer
application practices for vegetable crops?

What vegetable pests and diseases were prevalent on crops observed in
farmers’ fields inrelation to fertilizer application practices?

Didyou learn from other farmers their best experiences regarding the
methods of fertilizer application for different vegetable crops? How did
theydoit?

What other cultural management practices can complement proper
fertilizer application to improve productivity and profitability in vegetable
production?
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Exercise No. 3.09

Background
andrationale

Whenisthis exercise
most approriate?

How long will this
exercise take?

Learning objectives

Applyingfertilizers before hilling-up operations toimprove
vegetable productivity inthe highlands

One cultural management practice undertaken after field establishment of
vegetable crops is proper fertilizer application before hilling-up. Vegetable
crops are usually fertilized in hill or row at second and succeeding fertilizations
after planting or transplanting. If placedin ahill, fertilizer may be deposited on
one side, orbetter, on both sides of plant. When appliedto row, fertilizer
usuallyis placed in anarrow band on one or both sides of row, 5-8 cm away a
plant.

For more cost efficient practice, applying fertilizer is timed just before hilling-up
operations. Such practice promotes good healthy crop development, as well
as betterweed, pest, and disease control. Ultimately, such practice resultsin
improved productivity and profitability in growing vegetables. Many farmersin
the Cordilleras had evolved more efficient fertilizer application practices before
hilling-up operations through years of experience in vegetable farming. These
experiences must be shared with others in FFSs to furtherimprove their
existing practices, hence, this exercise.

e InFFS, TOT, and VST sessions, before hilling-up operations at second and
succeeding fertilizations of vegetable crops in learning field

e Whenfarmers wantto learn from each other better fertilizer application
practices before hilling-up operations in vegetable productions

e Thirtyminutes to one hour field walks and observations of fertilizer
application practices before hilling-up operations in vegetables at
adjoining fields of learning field

e Thirtyminutes to one hour for brainstorming session in processing area

¢ Tomake participants aware of and understand how proper fertilization
before hilling-up operations can improve productivity and profitability in
vegetable production.

¢ Tolearnfrom otherfarmers proper fertilization techniques before hilling-
up operations that willimprove productivity and profitability in vegetable
production.
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Materials

Methodology

Steps

Some suggested
questions for
processing
discussion

Vegetable crops in adjoining fields of the learning field where hilling-up
operations and second or succeeding fertilization will be undertaken
Office supplies (Manila papers, notebooks, ball pens, and marking pens)

Field walks and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe fertilizer application practices before hilling-up
operations in adjoining vegetable fields of learning field. Interview other
farmers, if necessary. List down all observations related to fertilizer
application practices before hilling-up operations, kind of fertilizer
materials used, crops planted, crop stand, etc.

Go back to processing area. Brainstormin small groups and present
outputto big group. Conduct participatory discussions to allow sharing of
experiences among participants and facilitators. Listdownimportant
observations shared by farmers, as follows:

00  Frequencyandtiming of fertilizer application and hilling-up operation
for different crops;

0 Placementand method of fertilizer application for different crops; and

00 Kindand amountoffertilizer applied before hilling-up operation for
different crops.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Didyou observe different fertilizer application practices before hilling-up
operations of vegetable crops planted in farmers’ fields?

When and why did farmers apply fertilizer in hills? When and why do we
apply fertilizerin rows?

What growth stages of vegetable crops are critical to hilling-up operations?
Didyou observe differences in crop stand among vegetables with different
fertilization practices before hilling-up operations?
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[ Whatpests and diseases were prevalentin crops observed infarmers’
fields related to fertilizer application practices before hilling-up opera-
tions?

00 Didyoulearnfrom otherfarmers their best experiences on fertilization
before hilling-up operations for different vegetable crops? How did they do
it?

[0 Whatothercultural management practices can complement proper
fertilization before hilling-up operations to improve productivity and
profitability in vegetable production?
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Exercise No. 3.10

Background
andrationale

Liming as a cultural management strategy forimproving
vegetable productivity

The problem of soil acidity is common in areas where precipitation is high
enoughto leach appreciable amount of calcium (Ca) and magnesium (Mg) from
soil surface. Inaddition, acidity arises from a variety of factors such as type of
clay, presence of iron and aluminum oxides and free acids from continuous
application of large amounts of acid-forming fertilizers such as ammonium
sulfate, ammonium phosphate, and ammonium nitrate. To decrease acidity,
iron, aluminum, and hydrogen must be replaced by Ca and Mg bases through
liming. Thisis commonly done by adding agricultural lime, such as quicklime
(calcium or magnesium oxide), slaked lime(calcium or magnesium hydroxide),
or limestone (calcium or magnesium carbonate)®.

The agricultural lime available in the Cordilleras is calcitic limestone or calcium
carbonate. Limestone mustbe pulverized when appliedto soil. Thefineritis,
the fasteris its rate of neutralizing soil acidity. As soil pH approaches
neutrality, most soil nutrients become available for plant use. Indirectly,
improved structure is also encouraged when an acid soil is limed. Lime
stimulates activities of many soil organisms favoring formation of humus and
encouraging elimination of by-products that are toxic to higher plants. Liming
likewise encourages most of the favorable soil organisms®.

Some vegetable farmers have more innovative liming practices than others do,
which resulted in more sustained productivity in their own farms. InFFSs,
these experiences must be shared among farmers to improve their current
best liming practices through participatory, discovery-based, and experiential
learning approaches, hence, this exercise.

38 Brady, N.C. 1985. The nature and properties of soils. 9th Edition. Macmillan Publishing Co., 866
3rd Ave., New York, New York, U.S.A. pp572-588.

39 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition, SEAMEO Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines

Los Baos, College, Laguna, Philippines. pp314-316.
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Whenisthisexercise ¢ InFFS,TOT, and VST sessions, as component of the topic on ‘Integrated
most approriate? Nutrient Management’
e Whenfarmers wantto learn some innovative liming practices from other
farmers to improve vegetable productivity

How long will this e Thirtyminutes to one hour field walks, farmer interviews, and observa-
exercise take? tions of vegetable field where different liming practices were employed
e Thirtyminutes to one-hour simulation exercise and brainstorming session
in processing area

Learning objectives e Tomake participants aware of and understand the role of liming in
improving vegetable productivity.
e Tolearnfrom otherfarmers some innovative liming practices that resulted
inimproved vegetable productivity.

Materials e Adjoining vegetable fields of learning field where different liming practices
were employed
e Office supplies (Manila papers, notebooks, ball pens, and marking pens).
e Suppliesforsimulation exercise, Option 1 (two lemon fruits, table sugar,
three drinking glasses, clean water and spoons)
e Supplies for simulation exercise,Option 2 (one ripe plus two green
‘carabao’ mango fruits, table salt or sugar, three saucers, and knife)

Methodology e Fieldwalks, brainstorming, and simulation exercise

Steps 1. Divide participants into smaller groups and ask themto conduct field
walks, and observe vegetable fields where different liming practices were
employed. Interview other farmers, if necessary. Listdown all observa-
tions related with pest and disease occurrence, kind of crops planted,
crop stand, etc.

2. (Gobackto processing area, brainstormin small groups, and present
outputtothe big group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators. As awrap-up
session following simulation exercises, the following options may be
undertaken:
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Option 1:

[0 Requestonevolunteerto halffill three drinking glasses with clean
water.

[0 Requestanothervolunteerto add lemon fruitjuice intwo of three
glasses of water.

[0 Requestanothervolunteerto add and stirenough sugarin one of two
glasses of water with lemon fruit juice.

00 Requestthree othervolunteers, one to taste plain water (to represent
Neutral soil medium), another one to taste water with lemon fruit juice
(torepresent Acidic soil medium), and alast one to taste water with
lemon fruitjuice and sugar (to represent Limed acidic soil medium).

00 Leteachsmallgroupobserve, discuss, and relate what were learned
fromfield walks to what were depicted in simulation exercise; and

[0 Process activity in big group.

Option 2:

00 Requestonevolunteerto peel, slice, and serve green mango fruitsin
two of three saucers.

00 Requestanothervolunteerto peel, slice, and serve aripe mango fruit
inanother saucer.

[0 Requestthree othervolunteers, one to taste ripe mango fruit (to
represent Neutral soil medium), another one to taste green mango
fruit (to represent Acidic soil medium), and alast one to taste green
mango fruit with either salt or sugar (to represent Limed acidic soil
medium).

00 Leteachsmallgroupobserve, discuss, and relate what were learned
fromfield walks to what were depicted in simulation exercise; and

[0 Process activity in big group.

3. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendation from this exercise.
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Some suggested
questions for
processing
discussion

0

Whatis liming? What were the commonly used liming materials? How do
we applylimeinsoil?

Didyou observe different liming practices in different vegetable fields?
Didyou observe differences in crop stand, pest and disease occurrence,
etc.?

What benefits did farmers derive from the liming practices they employed
intheirfarms?

What vegetable diseases can be managed by liming? Whenis the most
appropriate time to lime vegetable fields?

What innovations did you learn from other farmers in their liming practices
that resulted in better vegetable productivity?

How did you feel about doing a simulation exercise? Did it help you
understand the topic better? How?

What improvement was made when we put sugar in water with lemon fruit
juice orin green carabao mango fruit? What did this exercise depict?
What other cultural management practices can complementlimingas a
strategy to improve vegetable productivity? What other practices can we
employtoincrease soil pH?
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Exercise No. 3.11

Background
andrationale

Contour planting as asoil conservation strategy for highland
vegetable production

When land is cultivated up and down a slope, furrows act as fabricated
channels orrills. Eachtimeitrains, water runs down furrows and enlarges
them, becoming gullies, if not checked. The solutionis to plow across slope
following contour lines rather than up and down, a method called contour
farming or contour planting. Contours are areas around a field having same
elevation.

In contour planting, arow of plants is planted on a contour and the next rows of
plants onthe next contour. Each furrow in contour serves as asmall damto
check flows of water. Eventually water seeps into the ground. If one to four
contours of cultivated crops are followed by either arow (also called strip) of a
perennial crop that will not shade vegetable crops, such practice is called
contour strip farming. If hedges are used along contour lines, such hedges are
more aptly called contour hedgerows and such cropping systemis known as
alley cropping system or sloping agricultural land technology (SALT)*. The
strips slow and spread water movement, thus reducing likelihood of serious
erosionin cultivated areas. The SALT is gaining wide acceptance among small
vegetable farmers in sloping areas. The rows or strips are closerin steeper
slopes and widerin moderate slopes.

When growing vegetable crops, planting one permanent crop out of four would
help greatlyin conserving soil. In planting several kinds of vegetable crops,
planttall crops at lower strips and shorter ones at higher strips. Farmersinthe
Cordilleras are continuously adapting more innovative contour farming
practices, which when shared with others in FFSs will furtherimprove existing
best practices. This exercise was so designed to enhance such sharing of
experiences.

40 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition, SEAMEQ Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines

Los Baos, College, Laguna, Philippines. pp301-304.
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Whenis this exercise
most approriate?

How long will this

exercise take?

Learning objectives

Materials

Methodology

Steps

e InFFS, TOT, and VST sessions, before land preparation and layouting in
learning field

¢ Whenfarmers wantto learn from other farmers some innovative contour
farming practices for vegetable productionin sloping areas

e Thirtyminutesto one hour for field walks, observations, interaction with
farmers, and hands-on in learning field
e Thirtyminutes for brainstorming session in processing area

e Tocreate awareness and understanding among participants on the role of
contour farming as a soil conservation strategy for vegetable productionin
sloping areas.

¢ Tolearnfrom others and do hands-on of proper contour farming practices
forvegetable production in sloping areas.

e Office supplies (Manila papers, notebooks, ball pens, marking pens, and
crayons)

e Othermaterials (marking, leveling and staking materials, grab hoe, shovel
or spading fork, tape measure, and bolo or scythe)

e Sloping vegetable fields ready for land preparation in learning and
adjoining fields

e Fieldwalks, hands-on, and brainstorming

1. Divide participantsinto smallergroups and ask themto conduct field
walks and observe different contour farming practices for vegetables
grownin sloping areas. Take note of cultural management practices
employed. Interview other farmers, if necessary. List down all
observations related to the following:

0 Kindofcrops (e.g., vegetable and perennial crops) planted and crop
stand;

00 Roworientation of crops grown in relation to topography; and

00 Cultural management practices employed, etc.
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Some suggested
questions for
processing
discussion

2. Gobackto processing area; brainstorm in small groups and present

output to the big group. Conduct participatory discussions to allow sharing
of experiences among participants and facilitators. Motivate farmers to
share their best experiences in contour farming practices for vegetables
grown in sloping areas.

Develop animproved procedure of contour farming for vegetable
productionin sloping areas.

Facilitate each small group to do hands-on of contour farming for
vegetables grown in sloping areas of learning field during land preparation
and layouting by improving procedure below:

[0 Prepareland properly. Soil-incorporate allweeds and crop residues.

0 Determine which areas are same elevation in contour planting using a
leveling triangle.

[0 Determine and layout rows or strips in learning field starting from

highest elevation.

[0 Determine which rows or strips will be planted with vegetable and
hedgerow crops.

[0 Preparerows or strips to be planted with vegetable and hedgerow
crops.

[0 Plantrows or strips with vegetables and hedgerow crops; and
[0 Takenote of all relevant observations and experiences during this
activity.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Didyou observe farmers practicing contour farming for vegetables grown
inslopes?

Didyou observe different contour farming practices for different crops
growninslopes?

Didyou observe farmers using different hedgerow crops grown for contour
farming? What are these hedgerow crops?
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0

Is contour farming an effective soil conservation strategy for vegetable
productionin sloping areas? What contour farming practice is best fora
particulartopography for vegetable production in sloping areas?

Didyou observe any innovative contour farming practices used by farmers
as asoil conservation strategy in vegetable production? What benefits did
farmers derive by practicing contour farming for vegetable productionin
sloping areas?

What other cultural management options can you use to complement
contour farming as a soil conservation strategy for vegetable productionin
sloping areas?
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Exercise No. 3.12

Background
andrationale

Benchterracing as asoil conservation strategy for highland
vegetable production

Terracing is amost effective erosion control measure practicedin the
Cordilleras. If properly designed and constructed, terraces can reduce soil
losses to about one-eight of what it would be with no erosion control measure.
Landthat is moderately sloping and subject to moderate or severe erosion
would require use of terraces such as those in Ifugao and Mountain Province.
Forming a series of banks breaks down along slope. Drainage ditch at base of
each bank conduct water around slopes. Such areas may have slopes of 20
percentormore. Ofthe different types of terracing that can be done, bench
terracing is the mostintensive form and is applicable to small vegetable areas.

Benchterracing consists of creating a series of level strips running across
slope. Viewed from adistance, itlooks like a stairway. Eachterraceis
separated by an almost vertical retaining wall of earth, rock, or concrete
protected by vegetation. Bench terraces are sometimes provided with silt pits
orsoiltraps, which are actually short canals, constructed after every few rows
of vegetable crops to slow flow of water and catch soil washed downhill. Soil
thataccumulates in pitis regularly removed and thrown up to form a dike,
especially before the rainy season** .

Farmers in highlands are continuously adapting more innovative bench
terracing practices for long sloping areas, which when shared with othersin
FFSs will furtherimprove existing best practices. This exercise was designedto
enhance such sharing of experiences.

41 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition, SEAMEQ Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines
Los Banos, College, Laguna, Philippines. pp310-312.
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Whenisthisexercise ¢ InFFS,TOT, and VST sessions, before land preparation and layouting in
most approriate? learning field
¢ Whenfarmers wantto learn from other farmers some innovative bench
terracing practices for vegetable production in long sloping areas

How long will this e Thirtyminutes to one-hour for field walks, observations, and interaction
exercise take? with farmers in adjoining fields of learning field

e Thirtyminutes for brainstorming session in processing area

¢ Asneededforhands-oninfarmers’ ownfields

Learning objectives e Tocreate awareness and understanding among participants on the role of
benchterracing as a soil conservation strategy for vegetable productionin
long sloping areas.

e Tolearnfrom others and do hands-on of proper bench terracing practices
forvegetable productioninlong sloping areas.

Materials e Office supplies (Manila papers, notebooks, ball pens, marking pens, and
crayons)
e QOthermaterials (marking, leveling and staking materials, grab hoe, shovel
or spading fork, tape measure, and bolo or scythe)
e Longsloping vegetable fields ready for land preparationinlearning and

adjoining fields
Methodology e  Fieldwalks, hands-on, and brainstorming
Steps 1. Divide participants into smaller groups and ask themto conduct field

walks and observe different bench terracing practices for vegetables
growninlong sloping areas. Take note of cultural management practices
employed. Interview other farmers, if necessary. List down all
observations related with the following:

00 Kinds of crop planted and crop stand in bench terraces;
0 Kindof vegetation established in vertical retaining walls; and
00 Cultural management practices employed, etc.
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2. Gobackto processing area; brainstorm in small groups and present
output to the big group. Conduct participatory discussions to allow sharing
of experiences among participants and facilitators. Motivate farmers to
share their best experiences in bench terracing for vegetables grownin
long sloping areas.

3. Developanimproved procedure of bench terracing for vegetable
productionin long sloping areas.

4. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

5. Duringland preparation, facilitate each farmer in the hands-on exercise of
bench terracing for vegetables grown in long sloping areas in their
individual fields by improving the procedure below:

[0 Determine which areas intheir field will require bench terracing (long
sloping areas);

0 Determine and mark minimum vertical intervals betweenterraces
wide enough to be cultivated once bench terrace is constructed;

[0 Digoutupperportiontofill up lower portion of slope, making sure area
tobe dug outequals areato befilled;

0 Prepare benchterrace sloped from front to back so that surplus water
drains slowly along back of each terrace, which is back of next wall;

0 Constructaside drainin such away that surface water will run offto
otherdrain atend of each terrace;

0 Constructsilt pits or soil traps at desired intervals to catch soil
washed downhill during heavy rainfall;

[0 Encourage grasses and dense vegetation to grow on front edge and
retaining wall of aterrace; and

[0 Takenote of all relevant observations and experiences during this
activity.
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Some suggested
questions for
processing
discussion

0

Didyou observe farmers practicing bench terracing for vegetables grown in
long slopes?

Didyou observe differentbench terracing practices for different crops
growninlong slopes?

Didyou observe farmers maintaining different grasses and vegetation on
vertical retaining walls of bench terraces? What are these grasses and
vegetation? What materials are vertical retaining walls made of?
Isbenchterracing an effective soil conservation strategy for vegetable
productionin long sloping areas? What bench terracing practice is best for
aparticulartopography for vegetable production?

Didyou observe any innovative bench terracing practices used by farmers
as asoil conservation strategy in vegetable production? What benefits did
farmers derive by practicing bench terracing in sloping areas for vegetable
production?

What other cultural management options can you use to complement
bench terracing as a soil conservation strategy in sloping areas for
vegetable production?
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Agronomy and Integrated Crop Management

Inthis new volume, most of the discovery-based exercises compiled under
‘Agronomy and Integrated Crop Management’ subsection are additional
exercises identified by participants in a recently concluded intensive one-
month Refresher Course for Trainers and Farmer Field Schools in IPM for
Crucifers and Other Highland Vegetable Crops*?. Some of the discovery-based
exercises inthis subsection are supplements to previous exercises under
Section 3, Field Guide of Discovery-based Exercises for Vegetable IPM, Volume
[, suchas:

e \Vernalization of radish seeds for seed production purposes; Stratification
of snap bean and garden pea seeds for better production; Hydroization of
tomato and carrot seeds for better drought tolerance; and Breaking seed
dormancy of potato seed tubers as a cultural management strategy for
improving productivity. These discovery-based exercises were designed
to supplement ‘Exercise on Seed Treatment: Last Alternative for Control of
Seed-and Soil-Borne Diseases in Vegetables.’

e Culturalmanagement practices in relation to morphology and growth
stages of leafy vegetables; Cultural management practices in relation to
morphology and growth stages of head- and curd-forming vegetables;
Cultural management practices in relation to morphology and growth
stages of self-pollinated vegetables; Cultural management practices in
relation to morphology and growth stages of cross-pollinated vegetables;
and Cultural management practices in relation to morphology and growth
stages ofroot, bulb, and tuber vegetables. These discovery-based
exercises were designedto supplement ‘Developing a Production Guide:
Morphology, Growth Stages and Related Cultural Management Practices
forVegetables.’

4 Binamira, ].S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers and
Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management Project,
Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. pp15-22.
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Exercise No. 3.13

Background
andrationale

Whenisthis exercise
most approriate?

How long will this
exercise take?

Learning objectives

Vernalization of radish seeds forseed production purposes

Vernalization is a process by which seeds are subjected to cold temperature
treatment before germination to trigger process of flowering later. Some
vegetable seeds (e.g., cabbage, carrots, celery, onion, and radish) need
vernalization eitherto deactivate inhibitory substances or activate stimulating
hormones necessary for their flowering. Cabbage will flower if plants that have
formed heads are exposed to atemperature of 4.4°C for 6-8 weeks. Celery will
form seedstalk if exposed to amean temperature of 4.4-10°C for 10 days or
longer*®.

Inthe Cordilleras, farmers usually vernalize their radish seeds if they intend to
use them for seed production. Some farmers had tried different vernalization
techniques to suittheir location specific conditions. Ifthese learning
experiences are shared among farmers in FFSs, then in this process, their
current techniques can still be furtherimproved. This particular exercise was
designedto realize this objective.

e InFFS, TOT, and VST sessions, before sowing radish seeds in learning
field

e Whenfarmers wantto learnimproved vernalization techniques for radish
seeds from other farmers

e Thirtyminutes forfield walks, farmer interviews, and observations offields
plantedto vernalized radish seeds

e Thirtyminutes to one hour for hands-on and brainstorming session in
processing area

¢ Tomake participants aware and understand that some vegetable seeds
need vernalization if they will be used for seed production.

¢ Tolearnanddo hands-on of improved techniques shared by farmers in
vernalizing radish seeds for seed production.

4 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition, SEAMEO Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines
Los Baos, College, Laguna, Philippines. pp381-402.
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Materials

Methodology

Steps

Vegetable fields planted to vernalized and nonvernalized radish seeds
Field supplies (radish seeds, filter papers, and plastic boxes)
Refrigerator (temperature of 5°C should be maintained regularly)
Office supplies (Manila papers or blackboard and chalks, notebooks,
staplers, crayons, ball pens, and marking pens)

Fieldwalks, hands-on, and brainstorming

Divide participants into smaller groups and ask themto conduct field
walks, interview farmers, and observe vegetable fields planted to either
vernalized or nonvernalized radish seeds. Listdown all observations and
experiences shared by farmers interviewed.

Go backto processing area. Brainstormin small groups on how to improve
standard procedure provided below:

Line bottom of plastic boxes with filter papers;

Broadcast thinly radish seeds onfilter papers;

Moistenfilter papers and seeds;

Keep seeds inboxes at room temperature until radicles break off

seedcoat;

[0 Place pregerminated seeds in arefrigerator section where
temperature can be maintained at 5°C for 14 days; and

00 Sowvernalized seeds in seedbeds prepared with 30 x 30-cm spacing.

s s |

Present output of small groups to big group. Conduct participatory
discussions and sharing of experiences among participants and
facilitators.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
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Some suggested
questions for
processing
discussion

O Whatdowe meanbyvernalization?

[0 Didyouobserve radish plantedinfarmers’ field whose seeds were
vernalized? How were they compared with radish whose seeds were not
vernalized?

0 Whydowe needtovernalize radish seeds ifintended for seed production?

[0 Doyouknow of abettervernalization technique for radish seeds? How will
youdoit?

0 Whatothervegetable seeds need vernalization? How are they vernalized?

[0 Whatchangesinappearance of seeds did you observe after vernalization?

[0 Werethere differences in plant growth and development between
vernalized and nonvernalized seeds?

[0 Werethere differencesinyields between vernalized and nonvernalized
seeds?
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Exercise No. 3.14

Background
andrationale

Whenisthis exercise
most approriate?

How long will this
exercise take?

Learning objectives

Stratification of snap bean and garden pea seeds for better
production

Stratification is placement of seeds between layers of moist sand, soil, or
sawdust at high and low temperatures so that action of water and high and low
temperatures will soften seed coat**. For some vegetable seeds, stratification
canbe accomplished by filing and rearranging seeds packed in plastic bagsin
the vegetable section of arefrigerator for a predetermined period. This practice
was reportedto increase seed viability as well as yield in snap beans and
garden peas.

InFFSs, very few farmers had shared their experiences about stratification
despite known benefits that can be derived from this practice. This exercise
was designed to allow farmers and facilitators to share their more innovative
experiences in stratification as a strategy to improve productivity in snap beans
and garden peas production.

e InFFS,TOT, and VST sessions, before sowing snap bean or garden pea
seedsinlearning field

e Whenfarmers wantto learnimproved stratification techniques for snap
bean and garden pea seeds from other farmers and facilitators

e Thirtyminutes for field walks, farmer interviews, and observations of fields
plantedto stratified and nonstratified snap bean and garden pea seeds

e Thirtyminutes to one hour hands-on and brainstorming sessionin
processing area

e Tomake participants aware and understand that some vegetable seeds
can be stratified to improve their productivity.

e Tolearnanddo hands-on ofimproved techniques shared by farmers and
facilitators in stratifying snap bean and garden pea seeds.

4 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition, SEAMEO Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines

Los Banos, College, Laguna, Philippines. pp155-182.
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Materials

Methodology

Steps

e Vegetablefields plantedto stratified and nonstratified snap beans and
garden peaseeds

¢ Office supplies (Manila papers, notebooks, ball pens, and marking pens)

e Fieldsupplies (snapbean and garden pea seeds, rubber bands, and
plastic bags)

e Refrigerator (temperature may vary fromtime to time)

¢  Fieldwalks, hands-on, and brainstorming

1. Divide participants into smaller groups and ask them to conduct field
walks, interview farmers, and observe vegetable fields planted to either
vernalized or nonvernalized radish seeds. Listdown all observations and
experiences shared by farmers interviewed.

2. (Gobackto processing area. Brainstormin small groups on how to improve
standard procedure provided below:

[0 Place seedsinundamaged plastic bags and carefully tie bags with
rubberbands;

[0 Place bags of seeds in vegetable section of a refrigerator for 45-60
days;

00 Whenfieldis readyfor planting, bring out stratified seeds from
refrigerator and plant; and

0 Followall required cultural management practices for growing snap
beans or garden peas.

3. Presentoutput of small groups to the big group. Conduct participatory
discussions to allow sharing of experiences among participants and
facilitators.

4. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
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Some suggested 0

questions for 0

processing

discussion
0
O
0
O
O
O

What do we mean by stratification?

Didyou observe snap beans and garden peas planted in farmers’ field
whose seeds were stratified? How were they compared with snap beans
orgarden peas whose seeds were not stratified?

Why do we need to stratify snap bean or garden pea seeds”?

Didyou learn from farmers interviewed of a better stratification technique
forsnapbean and green pea seeds? How did they do it?

What other vegetable seeds need stratification? How are they stratified?
What changes in appearance of seeds did you observe after stratification?
Were there differences in plant growth and development between
stratified and nonstratified seeds?

Were there differences in yields between stratified and nonstratified
seeds?
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Exercise No. 3.15

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Hydroization of tomato and carrot seeds for better drought
tolerance

Hardening could either be done before sowing (presowing hardening or
hydroization) or aweek or two before transplanting (seedling hardening). Pre-
sowing hardening or hydroizationconsists of soaking seeds in water for 1-48
hours depending on seeds, and then air drying to their original moisture
content before sowing. Thisis generally practiced for vegetable seeds. For
tomato and carrot, this usually takes 24-48 hours*® .

Hydroizationis agood cultural practice, where drought is foreseen, as itis
expectedtoinduce drought resistance. Researchers reported that
hydroization canincrease yield by about 25 percent intomato and carrot*®. As
in stratification, very few farmers in FFSs had shared their experiences about
hydroization despite known benefits that can be derived from this practice.
This exercise was designed to allow farmers and facilitators to share theirmore
innovative experiences in hydroization as a strategy to improve drought
tolerance of tomato and carrot.

InFFS, TOT, and VST sessions, before sowing tomato or carrot seeds in
learning field

¢ Whenfarmers wantto learnimproved presowing hardening or hydroization
techniques fortomato and carrot seeds from other farmers and facilita-
tors

Thirty minutes for field walks, farmerinterviews, and observations of fields
planted to hydroized and nonhydroized tomato and carrot seeds

¢ Thirtyminutes to one hour hands-on and brainstorming sessionin
processing area

4 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition, SEAMEO Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines
Los Banos, College, Laguna, Philippines. pp295-296.

46 Kudan, S.L. 1998. Personal communications.
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Learning objectives

Materials

Methodology

Steps

Tomake participants understand that some vegetable seeds can be
hardened by hydroization to improve their drought tolerance.

To learn and do hands-on of improved techniques shared by farmers and
facilitators in hydroization of tomato and carrot seeds.

Vegetable fields planted to hydroized and nonhydroized tomato or carrot
seeds

Office supplies (Manila papers, notebooks, ball pens, and marking pens)
Field supplies (tomato or carrot seeds, clean water, plastic boxes, and
plates)

Field walks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks, interview farmers, and observe vegetable fields planted to
hydroized and nonhydroized tomato or carrot seeds. Listdownall
observations and experiences shared by farmers interviewed.

Go backto processing area. Brainstormin small groups on how to improve
standard procedure provided below:

Weigh seeds and add water equivalent to 75 percent of seed weight;
Stir properly until all seeds are wet;

Keep wet seeds at room temperature for 24 hours;

Drywet seeds under diffuse light for three days or until they return to
their original moisture content; and

[0 Repeat procedure once ortwice before sowing seeds.

O O0OoQgd

Present output of small groups to the big group. Conduct participatory
discussionsto allow sharing of experiences among participants and
facilitators.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendation from this exercise.
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Some suggested
questions for
processing
discussion

00  Whatdowe mean by pre-sowing hardening or hydroization?

[0 Didyouobservetomato and carrot planted in farmers’ field whose seeds
were hydroized? How were they compared with tomato or carrot whose
seeds were not hydroized?

0 Whydowe needto hardentomato or carrot seeds by hydroization?

[0 Didyoulearnfromfarmers interviewed of a better hydroization technique
fortomato and carrot seeds? Howdidtheydoit?

[0 Whatothervegetable seeds need hydroization? How are they hydroized?

[0 Whatchangesinappearance of seeds did you observe after hydroization?

[0 Werethere differences in plant growth and development between
hydroized and nonhydroized seeds?

[0 Werethere differences inyields between hydroized and nonhydroized
seeds?

114



Supplementary and Additional Agronomy, Integrated Crop and Soil Management Topics

Exercise No. 3.16

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Learning objectives

Breaking dormancy of potato seed tubers as a cultural
management strategy forimproving productivity

The scarcity of quality potato seed pieces in Benguet and Mountain Province
limits farmers’ ability to expand potato productionin their respective areas. In
addition, disease-free potato seed pieces cannot be guaranteed if these
intended-planting materials would come from unregistered farmer-seed
growers. Toensure that arelatively high quality planting materials is
immediately available, farmers may use disease-free seed pieces from his
latest harvest. Inthis case, aneedto break potato seed tuber dormancy will be
necessary to meet requirements for succeeding planting operations.

The most practical technique used by farmers to break seed tuber dormancy is
withthe use of calcium carbide, a procedure that allows rapid potato eye
emergence*’ . Farmers have their own innovations to ensure rapid production
of quality seed tubers. In FFSs, these experiences must be shared among
farmers to improve their current best practices in breaking potato seed tuber
dormancy. This particular exercise is intended for this purpose.

e InFFS, TOT, and VST sessions, before harvesting potato and when there is
scarcity of planting materials for succeeding planting operations

e Whenfarmers wantto learn innovative practices of breaking seed tuber
dormancy from other farmers

e Thirtyminutes to one hour for field walks and observations of potato crops
two weeks before harvesting in learning and adjoining fields
e Thirtyminutesto one hour hands-on and brainstorming session

e Tomake participants aware of and understand the process of breaking
seedtuber dormancyin potato.

¢ Tolearnfromotherfarmers and do hands-on of innovative practices of
breaking potato seed tuber dormancy.

47 Kudan, S.L. 1998. Personal communication.
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Materials

Methodology

Steps

Fields planted to potato crops to be harvested two weeks laterin learning
and adjoining fields

Office supplies (Manila papers, notebooks, ball pens, and marking pens)
Other supplies (calcium carbide, cartoons, newsprint, plastic bags, and
ramie sacks)

Fieldwalks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe potato crops two weeks before harvesting in learning
and adjoiningfields. Observe and choose relatively healthy potato crops.
Take afew representative sample plants and tubers. Listdownall
observations related to pest and disease incidence, crop stand, etc.

Go backto processing area, cut tubers, and assess plant and tuber
health. Determine iftubers can be used as source of seed materials.
Brainstorm in small groups and present output to the big group. Conduct
participatory discussions to allow sharing of experiences among
participants and facilitators. Decide on abetter procedure of breaking
seed tuber dormancy.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Two weeks before harvest, determine if there is scarcity of seed materials
for next planting operations. If seed materials will be scarce, do hands-on
atharvesttime by improving the procedure below:

[0 Prepare appropriate containers (cartons, plastic bags, and ramie
sacks) and other materials (newsprint and calcium carbide);

O Selecthealthy potato seed pieces from farmers’ early harvest or from
sample seedtubersinlearning field;

[0 Spread plastic bags wide enough to accommodate seed pieces
inside carton;

[0 Place ramie sacks over plastic bags and keep moist as necessary;
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Some suggested
questions for
processing
discussion

[0 Wrapatleast50g of calcium carbide in newsprint and place at bottom
of carton;

00 Place potato seed pieces ontop of wrapped calcium carbide until
cartonis full; and

[0 Coverfor14-21 days, keeping ramie sacks moist until potato eyes
emerge from seed tubers.

What do you mean by potato seed tuber dormancy? What causes potato
seedtuberdormancy?

How do we break potato seed tuber dormancy? Did you find farmers
breaking potato seed tuber dormancy?

Didyou learn more innovative practices from farmers in breaking seed
tuberdormancy? Howwasitdone?

When s breaking seed tuber dormancy most practical?

What seed tuber characteristics do we consider if we are to break its
dormancy? How do we select tubers for seed purposes in farmers’ field?
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Exercise No.3.17

Background
andrationale

Whenisthis exercise
most approriate?

Pricking-offto hasten hardening of celery and lettuce seedlings
priorto transplanting

Ifroot disturbance cannotbe avoided, such as when seeds are sown in
seedbeds or seed boxes, it becomes necessary to prepare them for adverse
environmental conditions in farmers’ field and minimize transplanting shock.
Transplanting shockrefers to atemporary setback in growth after
transplanting. Such preparation hardens them and this processis called
hardening. Itinvolves a checking of growth. Hardening results inmaking
protoplasm less hydrated, thus, plants can resist longer periods of low water
absorption.

If seedlings were closely spaced initially, transferring some of them to new
containers or spacing them wider would facilitate growth. Transplanting to give
seedlings greater space in which to grow before transplanting in farmers’ field
is called pricking-off*®. Pricking-offis an old practice by farmersinthe
Cordilleras, particularly for celery and lettuce seedlings.

Throughthe years, some farmers had made innovations, which led to better
hardening process, resulting in better crop productivity. These experiences
must be shared with other farmers in FFSs to continuously evolve better
practices, whichwill further improve productivity, hence, this exercise.

e InFFS, TOT, and VST sessions, at seedling stage of celery and lettuce in
seedbed of learning field

e Whenfarmers wantto learnimproved pricking-off practices from other
farmers for hardening of celery and lettuce seedlings

4 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition, SEAMEO Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines
Los Banos, College, Laguna, Philippines. pp179-180.
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How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

Thirty minutes for field walks, farmer interviews, and observations of
celery and lettuce seedbeds where pricking-off were practiced in adjoining
fields of learning field

Thirty minutes hands-on for pricking-off of celery and lettuce seedlings
from seedbed

One hour brainstorming session in processing area after one month

Tomake participants aware and understand that some vegetable
seedlings can be better hardened by pricking-off to improve their tolerance
to adverse environment.

To learn and do hands-on of improved pricking-off techniques shared by
farmers for celery and lettuce seedlings.

Seedbeds of celery and lettuce seedlings ready for hardening by pricking-
off

Office supplies (Manila papers, notebooks, ball pens, and marking pens)
Field materials (cleaning tools, digging tools, and compost)

Fieldwalks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks, interview farmers, and observe vegetable seedlings hardened by
pricking-off. List down all observations and experiences shared by
farmers interviewed.

Go backto processing area. Brainstormin small groups on how to improve
standard procedure provided below:

Grow celery orlettuce seedlings to about 2-3 inches tall;

Select asuitable area near seedbed for pricking-off of seedlings;
Clean and cultivate area properly;

Apply and incorporate compost or any organic matter to soil and level;
Uproot seedlings from seedbed and sort them according to sizes;
Prick-off seedlings at a distance of 7-8 cm between plants; and
Transplant seedlings in main field after one month.

) )
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Some suggested
questions for
processing
discussion

3.

Present output of small groups to the big group. Conduct participatory
discussions to allow sharing of experiences among participants and
facilitators.

Synthesize and summarize the output of the small groups into one big
group output. Draw up conclusions and recommendations from the
exercise.

What do we mean by seedling hardening by pricking-off?

Didyou observe transplanted celery and lettuce seedlings infarmer’s
fields that were hardened by pricking-off? How were they compared with
transplanted celery or lettuce seedlings that were not hardened by
pricking-off?

Why do we needto harden celery and lettuce seedlings before
transplanting in main field?

Didyou learn from farmers interviewed of a better pricking-off technique
forcelery and lettuce seedlings? How did they do it?

What other vegetable seedlings need hardening by pricking-off? How are
they done?

What changes in appearance of celery and lettuce seedlings did you
observe one, two, three, and four weeks after pricking-off?

Were there differences in plant growth and development between pricked-
offand not pricked-off celery and lettuce seedlings?

Were there differences inyields between pricked-off and not pricked-off
celeryand lettuce seedlings?
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Exercise No. 3.18

Background
andrationale

Whenis this exercise
most approriate?

Varietal adaptability to different elevation as a key factorfor
improving productivity in the highlands

Yield potential is usually a reflection of plant’s ability to use and adapt to its
environmentin terms of its morphology, anatomy, or biochemical nature. Inthe
Cordilleras, vegetable crops, to be more productive, must adapt to unfavorable
environmental conditions, which include presence of harmful insects and
diseases, water logging, drought, too high ortoo low temperature, too much or
too little light or nutrients.

Varietal adaptability of crops in highlands differs relative to elevations mainly
because of temperature as well as pest and disease prevalence. Athigh
elevation, potato and cabbage are predominant crops because of their
tolerance to relatively coolertemperatures. Whereas, snap bean, green pea
and cucumber, which can tolerate slightly warmertemperatures, are more
adaptedinmiddle elevation. The beneficial parasitoid Diadegma sp. and
harmful microorganism cyst nematode are more adaptedto cooler
temperatures. Hence, diamondback moth (DBM) is easier checked in high
elevation, where its parasitoid Diadegma sp. adapts very well, than at middle
elevation. Similarly, cyst nematode does not thrive well at warmer
temperatures and is never a problem of potato grown in middle elevation*®.

Every vegetable farmer knows which crop is most adaptable to his specific
environment. His experiences, when shared with others in FFSs, will allow
themto acquire additional knowledge and understanding to improve their
current practices, which may result to better crop productivity. This exercise
was designedto address this concern.

InFFS, TOT, and VST sessions, before planting vegetable crops in learning
field

e Whenfarmers wantto learn more on varietal adaptability of vegetable
crops intheir area from other farmers

49 Kudan, S.L. 1998. Personal communication.
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How long will this e Thirtyminutes to one hourfor field walks and observations of vegetable
exercise take? crops most adapted in adjoining vegetable fields of learning field
e Thirtyminutesto one hour brainstorming session in processing area

Learning objectives e Tomake participants aware and understand how adaptability of their
vegetable crops to different elevation canimprove productivity and
profitability.

e Tolearnfrom otherfarmers the adaptability of different vegetable crops to
theirlocal environments.

Materials e Fields plantedto vegetable crops that are most adapted to prevailing
conditions in adjoining vegetable fields of learning field
e Office supplies (Manila papers, notebooks, ball pens, and marking pens)

Methodology e  Fieldwalks and brainstorming

Steps 1. Divide participants in small groups and ask them to conduct field walks
and observe as many vegetable crops planted in adjoining fields of
learning field. Interview other farmers, if necessary. Listdown all
observations related to pest and disease occurrence, kind of popular and
introduced crops planted, crop adaptability, crop stand, etc.

2. Gobackto processing area; brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators. Listdown
important observations shared by farmers, as follows:

[0 Vegetable crop species orvarieties most adapted to their local
environments;

[0 Vegetable crop species orvarieties less adapted to their local
environments;

0 Introducedvegetable crop species or varieties from higher or lower
elevations most adapted to their local environments; and

00 Introducedvegetable crop species or varieties from higher or lower
elevations less adaptedto theirlocal environments.
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Some suggested
questions for
processing
discussion

3.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Didyou observe differences in adaptability among crop species and
varieties planted in farmers’ fields? Didyou observe crops introduced
from different elevations that were adapted in farmers’ fields?

What pests and diseases were prevalent on crop species and varieties
observedinfarmers’ fields?

Didyou learn from other farmers their experiences on adaptability of other
crop species and varieties plantedin an area? Which of the crop species
andvarieties they tried were more adapted to their area? Why?

Didyou learn from other farmers some crop species and varieties that
were adaptedto all elevations? What were these crops? Why did these
crops have wider range of adaptability?

What good characteristics were observed among crop species and
varieties adaptable to alocality?

What other cultural management practices can complement crop
adaptability inimproving productivity and profitability?
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Exercise No. 3.19

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Learning objectives

Growingin east-west row orientation as a cultural management
strategy forimproving vegetable productivity

Vegetable growing in east-west row orientation refers to sowing, planting, or
transplanting of vegetables in east-west row direction or in relation to rising-
setting direction of sun. This cultural management practice enhances efficient
use of sunlight by vegetable crop by reducing shading effects among plants
leading to decrease in photosynthetic rate and to favorable environmental
conditions for pest and disease development. Research results indicate that
this practice can increase productivity of some vegetables grown in highlands.
However, many farmers in the Cordilleras are still unaware of the benefits that
can be derived from such practice.

Onthe otherhand, afew innovative farmers have tried and benefited from this
practice in benchedterraced farms and in relatively flat terrain of valley floors.
InFFSs, there is aneed to share among farmers their best experiences in using
different row orientations to further sustain productivity in growing vegetables.
Thereis also aneedto learn alternative approaches and understand
nonadoption by farmers of this practice in some sloping areas. The foregoing
exercise was designed as an attempt to address this particular concern.

e InFFS, TOT, and VST sessions, before deciding on plot and row
orientations of vegetables to be grown in learning field

e Whenfarmers wantto learn best experiences from other farmersin using
different row orientations to further sustain productivity in growing
vegetables

Thirty minutes for field walks, farmer interviews, and observations of
different row orientations practiced for growing vegetables in adjoining
fields of learning field

¢ Thirtyminutes to one hour brainstorming session in processing area

To make participants understand that proper row orientation in growing
vegetables contributes to better crop productivity.

¢ Tolearnfromotherfarmers their best experiences in using different row
orientations to further sustain productivity in growing vegetables.
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Materials

Methodology

Steps

Some suggested
questions for
processing
discussion

Adjoining fields of learning field grown to any vegetable where different row
orientations were practiced
Office supplies (Manila papers, notebooks, ball pens, and marking pens)

Field walks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks, interview farmers, and observe vegetables grown in different row
orientations. Listdown all observations and experiences shared by
farmers interviewed.

Go back to processing area. Brainstormin small groups on the best row
orientationto use. Present output of small groups to the big group.
Conduct participatory discussions to allow sharing of experiences among
participants. Agree onthe best row orientation to be followed.

Do hands-on using best row orientation for growing vegetables in learning
field as agreed upon by the big group.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations fromthis exercise.

What do we mean by growing vegetables in east-west row orientation? Did
you observe different row orientations for different vegetables grown in
farmers’ field?

Were there differences in crop performance (e.g., plant growth,
development, andyield) between vegetables grown in east-west row
direction and vegetables grown using different row orientations?

Isthe use of east-west orientation applicable in growing all vegetables?
Did you learn from farmers interviewed of better row orientation for growing
different vegetables? How did they doit?
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Exercise No. 3.20

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Learning objectives

Materials

Methodology

Proper timing of planting to improve productivity and
profitability in vegetable production

Many farmers inthe Cordilleras learned by experience the best time to plant
theirvegetable crops. In propertiming of planting, farmers usually consider
pestand disease occurrence, weather condition, crop adaptability, and market
demands inan area. Some farmers, particularly when dealing with introduced
crops, may not know the best time to plant such crops to attain better produc-
tivity and profitability.

Through field walks, observations, and brainstorming sessions in FFSs,
farmers can share their best practices to other farmers, including proper timing
of planting, in growing vegetable crops in their respective areas. This approach
will allow comparison of best learning experiences among farmers and in this
process furtherimprove their individual best practices. Thus, this exercise was
designedto address this specific concern.

e InFFS,TOT, and VST sessions, before planting vegetable crops inlearning
field

e Whenfarmers wantto learn more on proper timing of planting vegetable
crops intheir area from other farmers

¢ Thirtyminutes to one hour for field walks and observations of vegetable
crops planted at different time during same cropping season
¢ Thirtyminutes to one hour brainstorming session in processing area

e Tomake participants aware and understand how proper timing of planting
theirvegetable crops can improve productivity and profitability.

e Tolearnthe best practices on timing of planting vegetable crops from
otherfarmers.

e Fields planted with vegetable crops at different planting time
e Office supplies (Manila papers, notebooks, ball pens, and marking pens)

e Fieldwalks and brainstorming
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Steps

Some suggested
questions for
processing
discussion

1.

Divide participants into smaller groups and ask them to conduct field
walks and observe as many vegetable crops planted in fields at different
times during the same cropping season. Interview other farmers and
collect specimens, if necessary. List down all observations related to pest
and disease occurrence, kinds of crop planted, crop stand, weed growth,
quality of products, etc.

Go back to processing area, brainstormin small groups and present
outputto big group. Conduct participatory discussions to allow sharing of
experiences among participants and facilitators.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from the exercise.

Didyou observe different crops planted at different time during the same
cropping season? What are your observations on crops planted?

What pests and diseases are prevalent on crops planted at different times
during the same cropping season?

When s best time during cropping season to plant different kind of crops?
Why?

Did planting at proper time during the same cropping season improve
productivity and profitability? Can we reduce pest and disease occurrence
by proper timing of planting? How? Why?

What other cultural management practices can you suggest that will
complement proper timing of planting to improve productivity and
profitability in vegetable production?
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Exercise No. 3.21

Background
andrationale

Whenisthis exercise
most approriate?

How long will this
exercise take?

Learning objectives

Materials

Proper planting distance as a strategy to maximize crop
productivity invegetables

One important cultural management practice in growing vegetables is the use
of proper planting distance. Some of the benefits derived from using this
practice are optimized seeding rate, minimized pest (including weed) and
disease incidence, and maximized crop productivity. Through years of
experience infarming, farmers had adapted the most appropriate planting
distance forvarious crops in their localities.

In FFSs, these best practices can be shared and learned among farmers
through field walks and brainstorming. These learning experiences can be
further enhanced by role-playing, hence this exercise.

e InFFS,TOT, and VST sessions, before sowing in seedbed and before
planting or transplanting in learning field

¢ Whenfarmers wantto learnthe best experiences from other farmers on
proper planting distance in growing vegetables

e Thirtyminutes to one hour for field walks and observations of different
sowing, planting, and transplanting distances in adjoining vegetable
farms of learning field

¢ Thirtyminutes to one hour brainstorming session in processing area

¢ Tomake participants aware of and understand the role of proper planting
distance in maximizing crop productivity in vegetable production.

¢ Tolearnthe bestexperiences from other farmers on proper planting
distance in growing vegetables.

e Seedbeds and fields sown, planted or transplanted with vegetable crops
atvarying planting distances
e Office supplies (Manila papers, notebooks, ball pens, and marking pens)
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Methodology

Steps

Field walks, role-playing, and brainstorming.

Divide participants into smaller groups and ask them to conduct field
walks and observe as many seedbeds in adjoining farms sown, planted, or
transplanted with vegetable crops at varying planting distances. Listdown
all observations related to planting distance, seeding rate, percentage
germination, pest and disease occurrence, kind of crops planted, crop
stand, etc.

Go back to processing area and do arole-play. Divide big groupintwo
smallgroups. Make sure there are equal number of participants in each
group. Excess group members will act as observers. Each group will form
acolumnasfollows:

O GroupA participants will have wider distances betweenthem (e.g.,
participants should not be touching other persons when theirarms
are raised sideward);

0 Group B participants will have closer distances betweenthem (e.g.,
participants should be touching other persons when theirarms are
raised sideward); and

[0 Letparticipantsineach group turntwice (clockwise and counter-
clockwise) with their arms extending sideward and record all
experiences. Relate all experiences to the topic.

Brainstormin small groups and present output to the big group. Conduct
participatory discussions to allow sharing of experiences among
participants and facilitators.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
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Some suggested
questions for
processing
discussion

0

Didyou observe different sowing, planting, and transplanting distances
usedinvegetable seedbeds and fields?

Didyou observe differences in seeding rates, percentage germination,
plantvigor, crop stand, pest and disease occurrence, etc. in vegetable
seedbeds and main fields, which used different sowing, planting, and
transplanting distances?

What benefits will you get when you use proper planting distances?
What were the proper sowing, planting, and transplanting distances used
forvarious vegetable crops?

What are the negative effects oftoo close and too wide sowing, planting,
ortransplanting distances in growing vegetables?

Will proper sowing, planting, or transplanting distances in growing
vegetables reduce pestand diseases occurrence? Why?

What other cultural management practices will complement proper
sowing, planting, or transplanting distances in growing vegetables to
improve productivity?
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Exercise No. 3.22

Background
andrationale

Whenis this exercise
most approriate?

Thinning as a cultural management strategy inimproving carrot
production

Carrot (Daucus carota) is among the top high-valued crops that grow well in high
elevations, ranging from 1,200-7,400 m above sealevel. Inthe Cordilleras,
carrotis directly seeded in beds either by furrow or drill method. In some areas,
carrot seeds are broadcasted in newly harrowed fields. Optimumyieldis
achievedwhen cropis planted in sandy loam soils where appropriate cultural
management practices are followed throughout its growing period.

One popular cultural management practice employed in growing carrot is
thinning.® Thinning out of undesirable plant ease out overcrowding of
seedlings, which allows better penetration of sunlight, permits proper aeration
ormore rapid drying of dew or rain on foliage after adownpour, and minimizes
nutrient competition. For betterresults, thinning operationis done intwoto
three stages depending on sowing density. In carrots, propertiming and
methods are as important as frequency of thinning operations. The decision of
whetherto do one-time or staggered thinning operations is often dictated by
seedling density and crop stand. Improper thinning often results to poor quality
carrotroots due to forking and cracking, significantyield loss, and
consequently lower profit.

Throughyears of experiences, some farmers had made innovations, which led
to betterthinning practices, resulting in better crop productivity. These
experiences must be shared with other FFSs to continuously evolve better
practices, which will further improve productivity, hence, this exercise.

InFFS, TOT, and VST sessions, during weeding operations at early
seedling stages of carrots in learning field

e Whenfarmers wantto learnimproved thinning practices from other
farmers for carrot seedlings

50 Kudan, S.L. 1998. Personal communication.
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How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

e Thirtyminutes for field walks, farmer interviews, and observations of
thinning practices of carrot seedlings in learning and adjoining fields

¢ Thirtyminutes hands-on exercise for thinning of carrot seedlings in
learning field

e Onehourbrainstorming session in processing area aftertwo to three
thinning operations

e Tomake farmers aware and understand that carrot seedlings need proper
thinning to improve their productivity.

¢ Tolearnanddo hands-on ofimproved thinning techniques or practices
shared by farmers for carrot seedlings.

e Carrotseedlings ready for thinning and weeding operations in learning and
adjoining fields

e Office supplies (Manila papers, notebooks, ball pens, and marking pens)

e Fieldmaterials (cleaning or digging tools, bolo, or scythe)

¢ Fieldwalks, hands-on, and brainstorming

1. Divide participants into smaller groups and ask themto conduct field
walks, interview farmers, and observe thinning operations conducted on
carrot seedlings in adjoining fields of learning field. Listdown all observa-
tions and experiences shared by farmers interviewed, as follows:

Seedingrates used;

Age of carrot seedlings every thinning and weeding operations;
Number of thinning and weeding operations normally conducted;
Size, weight, and quality of carrot roots harvested; and

Incidence of forking, cracking and other maladies.

OoOooOood

2. Gobackto processing area. Brainstormin small groups on how to improve
standard procedure provided below:

00  Grow carrotseedlings to about 2-3 inches tall;
0 Basedoncrop stand, decide on when and how many thinning and
weeding operations will be conducted;
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Some suggested
questions for
processing
discussion

00 Conduct simultaneous thinning and weeding operations;

Repeat thinning and weeding operations as earlier decided upon;

[0 Disposethinned diseased seedlings properly or soil incorporate
thinned uninfected seedlings; and

[0 Takenote of all relevant observations and experiences during this
activity.

|

Present output of small groups to the big group. Conduct participatory
discussions to allow sharing of experiences among participants and
facilitators.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

What do we mean by thinning in vegetable production? What are the
reasons for thinning of vegetable seedlings?

Didyou observe transplanted carrot seedlings in vegetable fields? Ifthere
were any, how were they compared with direct seeded carrot seedlings?
Why do we need to do thinning of carrot seedlings in the main field? How
many thinning and weeding operations are needed for carrot seedlings?
When are they conducted? Why are they conducted at those times?
Didyou learn from farmers interviewed some better thinning techniques or
practices for carrot seedlings? How did they do it?

What other vegetable seedlings need thinning operations? How are they
done? Why are they done?

Were there differences in plant growth (e.g., size and weight of roots) and
development (e.g., forking and cracking incidences) between thinned and
notthinned carrot seedlings?

Were there differencesinyields (e.g., marketable and unmarketable
roots) between thinned and not thinned carrot seedlings?
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Exercise No. 3.23

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Learning objectives

Trellising> for quality produce inlegumes, tomato,
and cucurbits

Trellising is an important cultural management practice of vegetable farmers in
the Cordilleras. Such practice improves quality of products and avoids rotting
of fruits associated with soil-borne pathogens. Severaltypes oftrellises are
used. Stalks of rono(talahib) are used as poles for cucurbits and legumes.
The usualtrellis for vegetable gardens and small farms is an arbor or overhead
type, locally called bangsal (balag), where a platformis constructed out of
interwoven bamboo or hog wire.

Afence-type trellisis also used in small and large vegetable farms, made of
crisscrossing stalks or constructed with posts at each end of a row with
horizontally strung wires, resembling afence. In plastic sheds, indeterminate
tomato (that which bear fruits on leaf axis) is trained on string trellises, where
strings are hanged from wires in ceiling.

Onthe otherhand, determinate tomato (that which bears fruit at end of
branches), is trained on a T-trellis with two wires strung horizontally to produce
high quality fruits and to avoid rotting of fruits in contact with soil. Forbetter
results, farmers often modify these types of trellises. In FFSs, these
experiences can be shared and learned by other farmers through field walks
and brainstorming session, hence this exercise.

e InFFS, TOT, and VST sessions, when vegetable crops in learning field is
ready fortrellising
e Whenfarmers wantto learn bettertrellising techniques from other farmers

Thirty minutes to one hour for field walks and observations in vegetable
fields with different types of trellises
e Thirtyminutes to one hour brainstorming session in processing area

e Tomake participants aware of and understand how proper trellising
techniques canimprove quality of vegetable products.

e Tolearnbettertrellising techniques from other farmers to furtherimprove
quality of vegetable products.

51 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition, SEAMEO Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines
Los Banos, College, Laguna, Philippines. pp382-385.
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Materials

Methodology

Steps

Some suggested
questions for
processing
discussion

Fields planted with vegetable crops using different types of trellises
Office supplies (Manila papers, notebooks, ball pens, and marking pens)

Field walks and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe as many trellised and nontrellised vegetable cropsin
thefields. Take note of types of trellises and techniques in trellising.
Interview other farmers, if necessary. Listdown all observations related to
pestand disease occurrence, distance of planting, types of trellises,
techniques used, crop stand, weed growth, quality of products, etc.

Go back to processing area, brainstorm in small groups and present
output to big group. Conduct participatory discussions to allow sharing of
experiences among participants and facilitators.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations fromthis exercise.

Whattypes oftrellises did you observe in the field? When were different
types of trellises used? Were there different types of trellises used per
crop? Why?

Didyou observe differences in crop performance with different types of
trellises? Did trellised crops perform better than nontrellised crops?
Didtrellising improve quality of vegetables grown? How?

Didtrellising control or reduce disease incidence? What particular
diseases were controlled or reduced with trellising?

Whenisthe besttime toinstall trellis inlegumes, tomato, and cucurbits?
What type of trellis was most appropriate for legumes, tomato, and
cucurbits?

What other cultural management practices can complement use of
trellises to improve quality of legumes, tomato, and cucurbits?
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Exercise No. 3.24

Background
andrationale

Whenis this exercise
most approriate?

Crop sequencing as a cultural management strategy for
improving vegetable productivity

Crop sequencing refers to proper arrangement of crops planted in succession
to maximize production. Itisimportantto use acropping sequence that will
conserve orimprove nutritional status of soil, add organic matter, improve soil
structure, protect land from erosion and, ultimately, give highyield. Agood
cropping sequence also make more efficient use of environment, considering
that space, light, moisture, and nutrients are available most of the time. An
alternate planting of leguminous and nonleguminous vegetables is an example
ofagood cropping sequence®.

Ifleguminous vegetables are not used in a cropping sequence, larger amount
of nitrogenous fertilizers will be needed to maintain soil productivity. The
current practice of monocropping by farmers, not only in the Cordilleras, may
resultin higheryields, but higher inputs are also needed for crop protection,
irrigation, and fertilization, among others. It also concentrates risk of loss or
price fluctuation on one crop. For small farmer, taking such a risk may not be
appropriate, especially when vegetable farming is his sole source of income.

[tisinteresting to note that many farmers, through the years, have designed
more appropriate crop sequencing scheme that better suit their prevailing local
conditions. These experiences mustbe shared among farmersin FFSs, so that
theircurrent best practices can be furtherimproved, hence this exercise.

e InFFS, TOT, and VST sessions, during discussions on cultural
management practices as a component of IPM in vegetable production

¢ Whenfarmers wantto learn from other farmers their best crop sequencing
schemes forimproving vegetable productivity

52 Balaki, E.T. 1998. Personal communication.
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How long will this Thirty minutes for field walks and observation of different crop sequencing
exercise take? schemes in adjoining vegetable fields of the learning field
e Thirtyminutesto one hour brainstorming session in processing area

Learning objectives Tomake participants aware and understand how crop sequencing can be
used as a cultural management strategy to improve vegetable
productivity.

* Toenhance farmers’ learning experiences of proper crop sequencing to

improve vegetable productivity.

Materials e Vegetablefields where different crop sequencing schemes can be
observed
e Office supplies (Manila papers or blackboard and chalks, notebooks, ball
pens, and marking pens)

Methodology Field walks and brainstorming

Steps 1. Divide participants into smaller groups and ask themto conduct field
walks and observe as many possible crop sequencing schemes in
adjoining farms of learning field. Listdown all observations related to crop
sequencing schemes, degree of pest and disease infestation, kind of
crops planted, crop productivity, etc.

2. Gobackto processing area. Brainstormin small groups and present
outputto big group. Each group should share knowledge on possible
effects and reactions of crops on different factors contributing to
developmentor occurrence of pest and diseases, crop productivity, etc.

3. Conduct participatory discussions to allow sharing of experiences among
participants and facilitators.

4. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
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Some suggested
questions for
processing
discussion

0

What s crop sequencing? How do you differentiate crop succession from
crop sequencing?

Didyou observe different crop sequencing scheme in farmers’ field? What
were these crop-sequencing schemes commonly practiced by farmers?
Which was the best crop-sequencing scheme practiced by farmers? Why?
What were the important characteristics of agood crop-sequencing
scheme?

Do youthink crop sequencing will solve pest and disease problems in your
area? Will crop sequencing result to better crop productivity? How?

What benefits canyou derive by proper crop sequencing?

What other cultural practices can complement crop sequencing to
improve vegetable productivity?

138



Supplementary and Additional Agronomy, Integrated Crop and Soil Management Topics

Exercise No. 3.25

Background
andrationale

Whenisthis exercise
most approriate?

Rejuvenating snap bean, cucumber and bell pepper by pruning to
sustain productivity

The productivity of plants declines after some time. In some vegetable crops
thathave grown old, pruning is necessary to make them as productive as
before. Pruning of shoots always results in lessened photosynthetic area and,
therefore, lesser food manufactured. However, since roots are undisturbed at
the time of pruning, more nutrients and water are available to remaining shoots
and, soon afterwards, there is increased vegetative growth. If shoot pruningis
extensive, an explosion of vegetative growth frequently occurs. Thisis abasis
of pruning to rejuvenate plants®3.

Some farmers producing snap bean, cucumber, and bell pepper claimed that
life span of their crops decreased nowadays. This enabled themto harvest or
prime marketable fruits or pods for six to seven times only per cropping season.
For snap beans, farmers before can have as many as 12 priming or harvesting
of pods per cropping season. Many farmers inthe Cordilleras had reported that
priming or harvesting of marketable pods could be increased by at least five
times after rejuvenation of snap beans.

In FFSs, these notable experiences must be shared among farmers to further
improve their existing best practices in rejuvenation to improve productivity.
This exercise was designed to attain this particular objective.

InFFS, TOT, and VST sessions, after a significantly reduced number of
snap bean pods or cucumber and bell pepper fruits are primed or
harvested inlearningfield

¢ Whenfarmers wantto learn better ways to rejuvenate snap bean,
cucumber, and bell pepper from others

53 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition, SEAMEO Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines
Los Banos, College, Laguna, Philippines. pp389-399.
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How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

e Thirtyminutes to one hour for field walks and observations of snap bean,
cucumber, and bell pepper ready for rejuvenation in adjoining and learning
fields

e Thirtyminutes to one hour forhands-on in learning field and brainstorming
sessionin processing area

¢ Tomake participants aware and understand how rejuvenation of snap
bean, cucumber, and bell pepper canimprove productivity and
profitability.

e Tolearnbetterexperiences from other farmers and do hands-on of proper
rejuvenation practices for snap beans, cucumbers, and bell peppers.

e Snapbeans, cucumbers, or bell peppers ready for rejuvenation in
adjoining and learning fields

e Office supplies (Manila papers, notebooks, ball pens, masking tape, and
marking pens)

e Othersupplies (Japanese hoe, pruning shear, trowel, and fertilizers)

¢ Fieldwalks, hands-on, and brainstorming

1. Divide participants into smaller groups and ask themto conduct field
walks and observe snap beans, cucumbers, and bell peppers ready for
rejuvenation in adjoining and learning fields. Interview other farmers, if
necessary. Listdown all observations related to rejuvenation practices,
time of harvesting, crops rejuvenated, crop stand, etc.

2. Gobackto processing area. Brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators.

3. Conducthands-on exercise of rejuvenating snap bean, cucumber, or bell
pepperwhenthe need arises inlearning field. Determine ifthere is aneed
toimprove the procedure suggested below:

0 Remove atleast 70-80 percent old, matured and yellowing leaves,
leaving about 20 percent green, healthy leaves in upper portion of
plants;
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Some suggested
questions for
processing
discussion

00 Recultivate soils, allowing minimum disturbance of plant’s lateral
roots;

O Applyfertilizer (based onresults of STK analysis) between rows, not
very closeto plant’s base to cause burning of plant parts;

O Hill-upsoils nearplant’s base to cover fertilizer;

[0 Observe and gather pertinent data every week until last pod or fruit
priming or harvesting is conducted; and

[0 Takenote of all pertinent learning experiences from this exercise.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Didyou observe farmers rejuvenating their vegetable crops in the fields?
What vegetable crops do farmers commonly rejuvenate?

Why do farmers rejuvenate their vegetable crops? When do they normally
rejuvenate theirvegetable crops?

Did productivity improve after rejuvenating their vegetable crops?

How many pod or fruit priming or harvesting did farmers undertake after
rejuvenating theirvegetable crops?

Didfarmers observe reduced pest and disease occurrence of their
rejuvenated vegetable crops?

Didyou learn from other farmers their best experiences on rejuvenating
their snap beans, cucumbers, and bell peppers? How did they do it?
Inyour hands-on exercise, what did you observe on snap beans,
cucumbers, and bell peppers after one, two, three, four weeks, and so on
afterrejuvenation?

What benefit can you derive from rejuvenating your vegetable crops?
What other cultural management practices can complement proper
rejuvenation of vegetable crops to improve productivity and profitability?
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Exercise No. 3.26

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Cultural management practices in relation to morphology and
growth stages ofleafy vegetables

Vegetable crops grown mainly for their leaves are classified as leafy
vegetables®. Some examples of leafy vegetables are pechay, mustard,
lettuce, greenonion, leek, and celery. The mostimportant product of ahome
garden, forinstance, is leafy vegetable. Inahome garden, leafy vegetables are
easyto grow and do not need much attention or labor, yet they give highest rate
of edible products. In highlands, leafy vegetables are grown commercially by
farmers. Commercial growing of leafy vegetables requires intensive labor and
capital investments.

Thus, appropriate and location-specific cultural management practices
employed at different growth stages of crops are necessary for more productive
and profitable venture. Throughyears of experiences, farmersinthe
Cordilleras had evolved innovative cultural management practices that are
more adapted to various stages of growing leafy vegetables in their localities.
These unique experiences can be regularly shared among farmers in FFSs to
furtherimprove current practices. The foregoing exercise was designedto
address this particular concern.

e InFFS, TOT, and VST sessions, when participants decided to grow leafy
vegetablesin learning field or leafy vegetables are grown in adjoining fields

e Whenfarmers wantto learn innovative cultural management practices in
relation with growth stages of leafy vegetables from other farmers

Thirty minutes to one hour for field walks and observations of appropriate
cultural management practices in relation to growth stages of leafy
vegetables in learning and adjoining fields

e Thirtyminutes to one hour for brainstorming session in processing area

5% Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines
Los Banos, College, Laguna, Philippines. ppl12-52.
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Learning objectives

Materials

Methodology

Steps

To make participants aware and understand how appropriate cultural
management practices in relation to growth stages of leafy vegetables can
improve productivity and profitability.

To learn innovative cultural management practices in relation to growth
stages of leafy vegetables from other farmers.

Leafy vegetables grown in learning and adjoining fields
Office supplies (Manila papers, notebooks, ball pens, and marking pens)

Field walks and brainstorming

Divide participants into smaller groups and ask themto conduct field
walks and observe different stages of leafy vegetables grown inlearning
and adjoiningfields. Interview other farmers, if necessary. Listdown all
observations related to:

[0 Kinds, varieties, or cultivars of leafy vegetables planted;
0 Differentgrowth stages of leafy vegetables planted; and
00 Cultural management practices employed at different growth stages.

Go back to processing area; brainstormin small groups and present
output to the big group.

Conduct participatory discussions to allow sharing of experiences among
participants and facilitators. Motivate farmers to share their best cultural
management practices employed in relation to morphology and growth
stages of different leafy vegetables in their own farm, such as:

[0 Pre-planting operations (e.g., land preparation, seedbed preparation,
seedbedtreatment, sowing, care of seedling, roguing of diseased
plants, cultural control of pests, pricking off, raised bed preparation,
furrowing, liming, organic and inorganic fertilizer application, pulling
of seedlings, monitoring, etc.);

[0 Planting ortransplanting operations (e.g., direct seeding or
transplanting, mulching, irrigation, etc.);
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00 Recoveryand early vegetative stages (e.g., replanting, roguing of
diseased plants, leaf removal of infected leaves, cultural control of
pests, spot weeding, side dressing of fertilizer, irrigation, monitoring,
etc.);

[0 Active vegetative stage (e.g., roguing of diseased plants, leaf removal
of infected leaves, cultural control of pests, spot weeding, side
dressing of fertilizer, hilling up, irrigation, monitoring, etc.);

[0 Latevegetative stage (e.g., roguing of diseased plants, leaf removal
of infected leaves, cultural control of pests, spot weeding, side
dressing of fertilizer, hilling up, irrigation, monitoring, etc.); and

[0 Harvestand postharvest stages (e.g., harvesting, sorting, grading,
packaging, etc.).

4. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations fromthis exercise.
Design appropriate matrix, as shown below:
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VARIETYOR STAGE OFDISTINCT | MANAGEMENT | MANAGEMENT
CULTIVAR MORPHOLOGY |  PRACTICE PRACTICE
Preplanting
Planting or
transplanting
PECHAY, Recovery and
MUSTARD, early vegetative
GREEKONION,
LEEK, Active
AND vegetative
CELERY
Late
vegetative
Harvestand
postharvest
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Some suggested 0
questions for
processing 0
discussion
O
O
O
0

Didyou observe different kinds, varieties, or cultivars of leafy vegetables
grown in adjoining fields of the learning field?

What kinds, varieties, or cultivars of leafy vegetables did farmers
commonly grow? Why did farmers prefer these kinds, varieties, or
cultivars of leafy vegetables to others?

What cultural management practices did farmers employ to the different
kinds, varieties, or cultivars of leafy vegetable at different growth stages?
Why did farmers employ these cultural management practices?

Didyou observe distinct changes in morphological structures of different
kinds, varieties, or cultivars of leafy vegetables at different growth stages?
What are these distinct changes in morphological structures?

Did farmers use this knowledge in morphological structures as basis for
employing different cultural management practices? How?

Didyou learn innovative cultural management practices from other
farmers at different growth stages of leafy vegetables? What are these
innovative cultural management practices?
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Exercise No. 3.27

Background
andrationale

Cultural management practices in relation to morphology and
growth stages of head- and curd-forming vegetables

Head- and curd-forming vegetables are grown for their terminal buds or flowers
technically known as heads or curds, respectively. Some of these vegetables
are Chinese cabbage, head cabbage, head lettuce, cauliflower, and broccoli.
Actually, an edible part of a cabbage is an exaggerated terminal bud termed as
head. Thisis alsotrue of heading type of lettuce called head lettuce. Some
vegetable crops grown for their curds are cauliflower and broccoli. The curds
are floral initials and not fully developed flowers, which are fibrous and
tougher®.

Unlike leafy vegetables that are usually grown inhome gardens, head- and
curd-forming vegetables are high-valued crops normally grown by farmers in
commercial scale. Just like any commercially grown vegetables, appropriate
and location-specific cultural management practices employed at different
growth stages of crops are necessary for more productive and profitable
undertaking.

Throughyears of experiences, farmers inthe Cordilleras had evolved
innovative cultural management practices that are more adapted to various
stages of growing head- and curd-forming vegetables in their localities. These
unique experiences can be regularly shared among farmers in FFSs to further
improve current practices. The foregoing exercise was designed to achieve
this particular objective.

55 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines
Los Baros, College, Laguna, Philippines. pp90-94.
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Whenisthis exercise
most approriate?

How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

InFFS, TOT, and VST sessions, when participants decide to grow head-and
curd-forming vegetables in learning field or in the adjoining fields

When farmers want to learn innovative cultural management practices in
relation to growth stages of head- and curd-forming vegetables from other
farmers

Thirty minutes to one hour for field walks and observations of appropriate
cultural management practices in relation to growth stages of head- and
curd-forming vegetables in learning and adjoining fields

Thirty minutes to one hour for brainstorming session in processing area

Tomake participants aware of and understand how appropriate cultural
management practices in relation to growth stages of head- and curd-
forming vegetables can improve productivity and profitability.

To learninnovative cultural management practices in relation to growth
stages of head- and curd-forming vegetables from other farmers.

Head- and curd-forming vegetables grown in learning and adjoining fields
Office supplies (Manila papers, notebooks, ball pens, and marking pens)

Field walks and brainstorming

Divide participants into smaller groups and ask themto conduct field
walks and observe different stages of head- and curd-forming vegetables
growninlearning and adjoining fields. Interview other farmers, if neces-
sary. Listdown all observations related to:

00 Kinds, varieties, or cultivars of head- and curd-forming vegetables
planted;

00 Different growth stages of head-and curd-forming vegetables
planted; and

[0 Cultural management practices employed at different growth stages.
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2. Gobackto processing area; brainstormin small groups and present
output to the big group.

3. Conduct participatory discussions to allow sharing of experiences among
participants and facilitators. Motivate farmers to share their best cultural
management practices employed in relation to morphology and growth
stages of head-and curd-forming vegetables in their own farm, as follows:

[0 Preplanting operations (e.g., land preparation, seedbed preparation,
seedbed treatment, sowing, care of seedling, roguing of diseased
plants, cultural control of pests, land preparation, raised bed
preparation, furrowing, liming, organic and inorganic fertilizer
application, pulling of seedlings, monitoring, etc.);

0 Planting ortransplanting operations (e.g., transplanting, mulching,
irrigation, etc.);

[0 Recoveryand early vegetative stages (e.g., replanting, roguing of
diseased plants, leaf removal of infected leaves, cultural control of
pests, spot weeding, side dressing of fertilizer, irrigation, monitoring,
etc.);

[0 Active vegetative stage (e.g., roguing of diseased plants, leaf removal
ofinfected leaves, cultural control of pests, spot weeding, side
dressing of fertilizer, hilling up, irrigation, monitoring, etc.);

[0 Latevegetative stage (e.g., roguing of diseased plants, leaf removal
ofinfected leaves, cultural control of pests, spot weeding, side
dressing of fertilizer, hilling up, irrigation, monitoring, etc.);

[0 Head-orcurd-forming stage (e.g., roguing of diseased plants, leaf
removal of infected leaves, cultural control of pests, spot weeding,
side dressing of fertilizer, hilling up, irrigation, monitoring, etc.); and

[0 Harvestand postharvest stages (e.g., harvesting, sorting, grading,
packaging, etc.).

4. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
Design appropriate matrix as shown at the succeeding page:
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Some suggested
questions for
processing
discussion

curd-forming

SPECIES, GROWTH DESCRIPTION | CULTURAL | PURPOSE OF
VARIETYOR STAGE OFDISTINCT | MANAGEMENT | MANAGEMENT
CULTIVAR MORPHOLOGY |  PRACTICE PRACTICE
Preplanting
Planting or
transplanting
HEAD Recoveryand
CABBAGE, early vegetative
HEAD LETTUCE,
CAULIFLOWER,
AND Active
BROCOLLI vegetative
Late
vegetative
Head-and

Harvestand
postharvest

00 Didyouobserve differentkinds, varieties, or cultivars of head- and curd-
forming vegetables grown in adjoining fields of learning field?

00 Whatkinds, varieties, or cultivars of head- and curd-forming vegetables did
farmers commonly grow? Why did farmers prefer these kinds, varieties, or
cultivars of head- and curd-forming vegetables to others?

00 Whatcultural management practices did farmers employ to the different
kinds, varieties, or cultivars of head- and curd-forming vegetable at
different growth stages? Why did farmers employ these cultural
management practices?
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[0 Didyouobserve distinct changes in morphological structures of different
kinds, varieties, or cultivars of head- and curd-forming vegetables at
different growth stages? What are these distinct changes in
morphological structures?

00 Didfarmers use this knowledge in morphological structures as basis for
employing different cultural management practices? How?

00 Didyoulearninnovative cultural management practices from other
farmers at different growth stages of head- and curd-forming vegetables?
What are these innovative cultural management practices?
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Exercise No. 3.28

Background
andrationale

Cultural management practices in relation to morphology and
growth stages of self-pollinated vegetables

Self-pollinated vegetables are vegetables wherein pod or fruit setting results
from union of female (ovule) and male (pollen) reproductive cells of same plant,
variety, or cultivar. The mostcommon self-pollinated vegetables are those
belonging to legumes and solanaceous crops. Populations of self-pollinated
plants usually consist of mixture of many closely related homozygous lines,
which, although they exist side by side, remain more or less independent of one
anotherinreproduction. Individual plants are likely to be homozygotes. Within
these species, agoal of most breeding programs is to produce a pure line®®.

Some examples of legume vegetables are snap bean and garden peawhile
those of solanaceous vegetables are tomato, bell pepper, and eggplant. Just
like leafy vegetables, some self-pollinated vegetables such as eggplant and
tomato are usually grown in home gardens to effectively use land and family
labor. However, several self-pollinated vegetables such as snap beans and
green pea are considered high-valued crops and are normally grown by farmers
incommercial scale.

Incommercial growing of vegetables, appropriate and location-specific cultural
management practices must be employed at different growth stages of crops
to ensure more productive and profitable undertakings. Through years of
experiences, farmers in the Cordilleras have evolved innovative cultural
management practices that are more adapted to various stages of growing self-
pollinated vegetables intheirlocalities. These unique experiences can be
regularly shared among farmers in FFSs to furtherimprove current practices.
The foregoing exercise was designed to achieve this particular objective.

% Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines
Los Barios, College, Laguna, Philippines. pp133-141.
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Whenis this exercise
most approriate?

How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

e InFFS, TOT, and VST sessions, when participants decided to grow self-
pollinated vegetables (e.g., snap bean, garden pea, tomato, bell pepper,
and eggplant)in learning field or in adjoining fields

¢ Whenfarmers wantto learn innovative cultural management practices in
relation to growth stages of self-pollinated vegetables from other farmers

e Thirtyminutes to one hour for field walks and observations of appropriate
cultural management practices in relation to growth stages of self-
pollinated vegetables (e.g., snap bean, garden pea, tomato, bell pepper,
andeggplant) inlearning and adjoining fields

e Thirtyminutes to one hour for brainstorming session in processing area

e Tomake participants aware and understand how appropriate cultural
management practices in relation to growth stages of self-pollinated
vegetables canimprove productivity and profitability.

¢ Tolearninnovative cultural management practices in relation to growth
stages of self-pollinated vegetables from other farmers.

e Self-pollinated vegetables (snap bean, garden pea, tomato, bell pepper,
and eggplant) grown in learning and adjoining fields
e Office supplies (Manila papers, notebooks, ball pens, and marking pens)

e Fieldwalks and brainstorming

1. Divide participants into smaller groups and ask them to conduct field
walks and observe different stages of self-pollinated vegetables grown in
learning and adjoining fields. Interview other farmers, if necessary. List
down all observations related to:

0 Kinds, varieties, or cultivars of self-pollinated vegetables (e.g., snap
bean, garden pea, tomato, bell pepper, and eggplant) planted,;

00 Different growth stages of self-pollinated vegetables (e.g., snap
bean, garden pea, tomato, bell pepper, and eggplant) planted; and

00 Cultural management practices employed at different growth stages.
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2. Gobackto processing area; brainstorm in small groups and present
outputto big group.

3. Conduct participatory discussions to allow sharing of experiences among
participants and facilitators. Motivate farmers to share their best cultural
management practices in relation to morphology and growth stages of
different self-pollinated vegetables (e.g., snap bean, garden pea, tomato,
bell pepper, and eggplant) they use in their own farms, as follows:

0

Preplanting operations (e.g., stratification, hydroization, land
preparation, seedbed preparation, seedbed treatment, sowing, care
of seedling, roguing of diseased plants, cultural control of pests, land
preparation, raised bed preparation, furrowing, liming, organic and
inorganic fertilizer application, pulling of seedlings, monitoring, etc.);
Planting ortransplanting operations (e.g., transplanting, mulching,
irrigation, etc.);

Recovery and early vegetative stages (e.g., replanting, roguing of
diseased plants, leafremoval of infected leaves, cultural control of
pests, spot weeding, side dressing of fertilizer, irrigation, monitoring,
etc.);

Active vegetative stage (e.g., staking, trellising, roguing of diseased
plants, leaf removal of infected leaves, cultural control of pests, spot
weeding, side dressing of fertilizer, hilling up, irrigation, monitoring,
etc.);

Late vegetative stage (e.g., roguing of diseased plants, leaf removal
ofinfected leaves, twigs orvines, cultural control of pests, spot
weeding, side dressing of fertilizer, hilling up, irrigation, monitoring,
etc.);

Bud formation and flowering stages (e.g., hand pollination, roguing of
diseased plants, leaf removal of infected leaves, twigs, vines or
flowers, cultural control of pests, spot weeding, side dressing of
fertilizer, hilling up, irrigation, monitoring, etc.);

Pod or fruit setting and development stages (e.g., roguing of diseased
plants, leafremoval of infected leaves, twigs or vines, thinning of
undesirable pods and fruits, cultural control of pests, spot weeding,
side dressing of fertilizer, hilling up, irrigation, monitoring, etc.); and
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0 Harvestand postharvest stages (e.g., 15:to n'" pod or fruit priming or
harvesting, sorting, grading, packaging, etc.).

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Design appropriate matrix as shown below:

SPECIES, GROWTH DESCRIPTION | CULTURAL | PURPOSE OF
VARIETYOR STAGE OFDISTINCT | MANAGEMENT | MANAGEMENT
CULTIVAR MORPHOLOGY |  PRACTICE PRACTICE
Preplanting
Planting or
transplanting
SNAP BEAN, Recoveryand
GARDENPEA, | early vegetative
TOMATO,
BELLPEPPER,
AND Active
EGGPLANT vegetative
Late
vegetative
Bud and flower-
initiation
Pod orfruit
settingand
development
Harvestand
postharvest
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Some suggested 0

questions for

processing

discussion
0
O
O
O
O
O
0

What do we mean by self-pollinated vegetables? Did you observe different
kinds, varieties, or cultivars of self-pollinated vegetables (e.g., snap bean,
garden pea, tomato, bell pepper, and eggplant) grown in adjoining fields of
learning field?

Whatkinds, varieties, or cultivars of self-pollinated vegetables did farmers
commonly grow? Why did farmers prefer these vegetables to others?
Which kinds, varieties, or cultivars of self-pollinated vegetables initiated
buds and flowered first? How many pod or fruit priming or harvesting did
farmer conduct?

Inwhat cultural management practices did farmers employ different kinds,
varieties, or cultivars of self-pollinated vegetable at different growth
stages? Why did farmers employ these cultural management practices?
Dowe need insect pollinators for self-pollinated vegetables? Do we need
to hand-pollinate self-pollinated vegetables? Why? Why not?

Didyou observe distinct changes in morphological structures of different
kinds, varieties, or cultivars of self-pollinated vegetables at different
growth stages? What are these distinct changes in morphological
structures?

Did farmers use this knowledge in morphological structures as basis for
employing different cultural management practices? How?

Didyou learninnovative cultural management practices from other
farmers at different growth stages of self-pollinated vegetables (e.g., shap
bean, garden pea, tomato, bell pepper, and eggplant)? What are these
innovative cultural management practices?
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Exercise No. 3.29

Background
andrationale

Cultural management practices in relation to morphology and
growth stages of cross-pollinated vegetables

Cross-pollinated vegetables are vegetables wherein pod or fruit setting results
from union of female (ovule) and male (pollen) reproductive cells of two
different plants, varieties, or cultivars. The most common cross-pollinated
vegetables are those belonging to cucurbits. All plants in populations of cross-
pollinated species are highly heterozygous and enforced inbreeding
(continuous self-pollination) results in deterioration of their vigor and other
adverse effects. Heterozygosity is an essential feature of commercial varieties
ofthese species and it must be either maintained during a breeding program or
restored as afinal step of a program®’.

Some examples of cucurbits are chayote, cucumber, and zucchini. Unlike
some self-pollinated vegetables that are grown in home gardens, cross-
pollinated vegetables (including chayote) are considered high-valued crops
and are normally grown by farmers in commercial scale. Just like any
commercially grown vegetables, appropriate and location-specific cultural
management practices must be employed at different growth stages of crops
to ensure more productive and profitable ventures.

Throughyears of experiences, farmers inthe Cordilleras had evolved
innovative cultural management practices that are more adapted to various
stages of growing cross-pollinated vegetables intheir localities. These unique
experiences can be regularly shared among farmers in FFSs to furtherimprove
current practices. The foregoing exercise was designed to achieve this
particular objective through participatory, discovery-based and experiential
learning approaches.

57 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEQO Regional
Center for Graduate Study and Research in Agriculture and University of the Philippines Los Bafios,
College, Laguna, Philippines. pp133-144.
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Whenisthisexercise ¢ InFFS,TOT, and VST sessions, when participants decided to grow cross-
most approriate? pollinated vegetables (e.g., chayote, cucumber, and zucchini) in learning
field orthese vegetables are grown in adjoining fields
e Whenfarmerswantto learn innovative cultural management practices in
relation to growth stages of cross-pollinated vegetables from other

farmers
How long will this e Thirtyminutes to one hour for field walks and observations of appropriate
exercise take? cultural management practices in relation to growth stages of cross-

pollinated vegetables in learning and adjoining fields
e Thirtyminutes to one hour for brainstorming session in processing area

Learning objectives e Tomake participants aware and understand how appropriate cultural
management practices in relation to growth stages of cross-pollinated
vegetables canimprove productivity and profitability.

e Tolearninnovative cultural management practices in relation to growth
stages of cross-pollinated vegetables from other farmers.

Materials e Cross-pollinated vegetables (chayote, cucumber and zucchini) grown in
learning and adjoining fields
e Office supplies (Manila papers, notebooks, ball pens, and marking pens)

Methodology e Fieldwalks and brainstorming

Steps 1. Divide participants into smaller groups and ask themto conduct field
walks and observe different stages of cross-pollinated vegetables grown
inlearning and adjoining fields. Interview otherfarmers, if necessary. List
down all observations related to:

0 Kinds, varieties, or cultivars of cross-pollinated vegetables (e.g.,
chayote, cucumber, and zucchini) planted;

[0 Different growth stages of cross-pollinated vegetables (e.g., chayote,
cucumber, and zucchini) planted; and

00 Cultural management practices employed at different growth stages.
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2. Gobackto processing area; brainstormin small groups and present
outputto big group.

3. Conduct participatory discussions to allow sharing of experiences among
participants and facilitators. Motivate farmers to share their best cultural
management practices employed in relation to morphology and growth
stages of different cross-pollinated vegetables (e.g., chayote, cucumber,

and zucchini) intheirown farm, as follows:

00 Preplanting operations (e.g., stratification, hydroization, land

preparation, seedbed preparation, seedbed treatment, sowing, care
of seedling, roguing of diseased plants, cultural control of pests, land
preparation, raised bed preparation, furrowing, liming, organic and
inorganic fertilizer application, pulling of seedlings, monitoring, etc.);

[0 Planting operations (e.g., transplanting, mulching, irrigation, etc.);

00 Recoveryand early vegetative stages (e.g., replanting, roguing of
diseased plants, leaf removal of infected leaves, cultural control of
pests, spot weeding, side dressing of fertilizer, irrigation, monitoring,

etc.);

[ Active vegetative stage (e.g., staking, trellising, roguing of diseased
plants, leaf removal of infected leaves, cultural control of pests, spot
weeding, side dressing of fertilizer, hilling up, irrigation, monitoring,

etc.);

[0 Latevegetative andtendrilinitiation stages (e.g., roguing of diseased
plants, leaf removal of infected leaves orvines, cultural control of
pests, spot weeding, side dressing of fertilizer, hilling up, irrigation,

monitoring, etc.);
00 Budformation and flowering stages (e.g., hand pollination,
enhancing population of insect pollinators, roguing of diseased

plants, leaf removal of infected leaves and flowers, cultural control of
pests, spot weeding, side dressing of fertilizer, hilling up, irrigation,

monitoring, etc.);
[  Fruitsetting and development stages (e.g., roguing of diseased
plants, leafremoval of infected leaves or vines, thinning of
undesirable fruits, fruit bagging, cultural control of pests, spot

weeding, side dressing of fertilizer, hilling up, irrigation, monitoring,

etc.);and
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0 Harvestand postharvest stages (e.g., 15'to n fruit priming or
harvesting, sorting, grading, packaging, etc.).

4. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Design appropriate matrix as shown below:

SPECIES,
VARIETYOR
CULTIVAR

DESCRIPTION
MORPHOLOGY

OFDISTINCT | MANAGEMENT

CULTURAL | PURPOSE OF
MANAGEMENT
PRACTICE PRACTICE

CHAYOTE,
CUCUMBER,
AND
ZUCCHINI

early vegetative

Bud and flower-
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Some suggested
questions for
processing
discussion

0

What do we mean by cross-pollinated vegetables? Did you observe
differentkinds, varieties, or cultivars of cross-pollinated vegetables (e.g.,
chayote, cucumber and zucchini) grown in adjoining fields of learning
field?

What kinds, varieties, or cultivars of cross-pollinated vegetables did
farmers commonly grow? Why did farmers prefer these vegetables to
others?

Which kinds, varieties, or cultivars of cross-pollinated vegetables initiated
buds and flowered first? How many fruit priming or harvesting did farmer
conduct?

What cultural management practices did farmers employ different kinds,
varieties, or cultivars of cross-pollinated vegetable at different growth
stages? Why did farmers employ these cultural management practices?
Dowe needinsect pollinators for cross-pollinated vegetables? Dowe
needto hand-pollinate cross-pollinated vegetables? Why? Why not?
Didyou observe distinct changes in morphological structures of different
kinds, varieties, or cultivars of cross-pollinated vegetables at different
growth stages? What are these distinct changes in morphological
structures?

Did farmers use this knowledge in morphological structures as basis for
employing different cultural management practices? How?

Didyou learninnovative cultural management practices from other
farmers at different growth stages of cross-pollinated vegetables? What
are these innovative cultural management practices?
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Exercise No. 3.30

Background
andrationale

Whenis this exercise
most approriate?

Cultural management practices in relation to morphology and
growth stages of root, bulb, and tuber vegetables

Root, bulb, and tuber vegetables are grown for their swollen underground
edible stems orroots. Some of these vegetables are carrots, potato, radish,
andbulb onions. These vegetables are shallow rooted crops with depth of
rooting ranging from 90to 100 ¢cm. The attainments of their maximum
vegetative and reproductive development depend largely on the kind of soil
preparation and soil moisture condition3®.

Unlike othervegetables that are grown for their leaves, curds, pods, or fruits,
suchthat cultural management practices are largely concentrated on above-
ground parts, root, bulb, and tuber vegetables need more special attention on
theirunderground parts. Just like any high-valued crops normally grown by
farmers incommercial scale, appropriate and location-specific cultural
management practices must be employed at different growth stages of crops
formore productive and profitable production.

Throughyears of experiences, farmers inthe Cordilleras had evolved
innovative cultural management practices that are more adapted to various
stages of growing root, bulb, and tuber vegetables in their localities. These
unique experiences can be regularly shared among farmers in FFSs to further
improve current practices. The foregoing exercise was designed to achieve this
particular objective.

e InFFS, TOT, and VST sessions, when participants decided to grow root,
bulb, and tubervegetables in learning field or these vegetables are grown
inadjoining fields

e Whenfarmers wantto learn innovative cultural management practices in
relation to growth stages of root, bulb, and tuber vegetables from other
farmers

58 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEQO Regional
Center for Graduate Study and Research in Agriculture (SEARCA) and University of the Philippines
Los Banos, College, Laguna, Philippines. pp94-98.
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How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

e Thirtyminutesto one hour forfield walks and observations of appropriate
cultural management practices in relation to growth stages of root, bulb,
andtubervegetables in learning and adjoining fields

¢ Thirtyminutes to one hour for brainstorming session in processing area

¢ Tomake participants aware and understand how appropriate cultural
management practices in relation to growth stages of root, tuber, and
tubervegetables can improve productivity and profitability.

¢ Tolearninnovative cultural management practices in relation to growth
stages of root, tuber, and tuber vegetables from other farmers.

* Rootandtubervegetables grown inlearning and adjoining fields
e Office supplies (Manila papers, notebooks, ball pens, and marking pens)

¢  Fieldwalks and brainstorming

1. Divide participants into smaller groups and ask themto conduct field
walks and observe different stages of root and tuber vegetables grown in
learning and adjoining fields. Interview other farmers, if necessary. List
down all observations related to:

0 Kinds, varieties, or cultivars of root, bulb, and tuber vegetables
planted,;

0 Different growth stages of root, bulb, and tuber vegetables planted;
and

00 Cultural management practices employed at different growth stages.

2. Gobackto processing area; brainstorm in small groups and present
output to the big group.

3. Conduct participatory discussions to allow sharing of experiences among
participants and facilitators. Motivate farmers to share their best cultural
management practices employed in relation to morphology and growth
stages of differentroot, bulb, and tuber vegetables in their own farm, as
follows:
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O

Preplanting operations (e.g., land and raised bed preparation, seed
tuber selection and dormancy breaking, vernalization, seedbed
preparation and treatment, sowing, care of seedling, roguing of
diseased plants, cultural control of pests, furrowing and holing,
liming, organic and inorganic fertilizer application, pulling of
seedlings, monitoring, etc.);

Planting ortransplanting operations (e.g., direct seeding,
transplanting, mulching, irrigation, etc.);

Recovery and early vegetative stages (e.g., thinning, replanting,
roguing of diseased plants, leaf removal of infected leaves, cultural
control of pests, spot weeding, side dressing of fertilizer, irrigation,
monitoring, etc.);

Active vegetative stage (e.g., roguing of diseased plants, leaf removal
ofinfected leaves, cultural control of pests, spot weeding, side
dressing of fertilizer, hilling up, irrigation, monitoring, etc.);
Earlyroot, bulb and tuber development stages (e.g., roguing of
diseased plants, leaf removal of infected leaves, cultural control of
pests, spotweeding, side dressing of fertilizer, hilling up, irrigation,
monitoring, etc.)

Maximum root, bulb and tuber development stages (e.g., roguing of
diseased plants, leaf removal of infected leaves, cultural control of
pests, spotweeding, side dressing of fertilizer, hilling up, irrigation,
monitoring, dehaulming, etc.); and

Harvest and postharvest stages (e.g., harvesting, sorting, grading,
packaging, etc.).

4. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
Design appropriate matrix as shown in the next page:

163



Field Guide of Discovery-Based Exercises for Vegetable IPM

164

postharvest

SPECIES, GROWTH DESCRIPTION | CULTURAL | PURPOSE OF
VARIETYOR STAGE OFDISTINCT | MANAGEMENT | MANAGEMENT
CULTIVAR MORPHOLOGY |  PRACTICE PRACTICE
Preplanting
Planting
or
transplanting
Recovery
CARROT, andearly
POTATO, vegetative
RADISH,
AND
BULB ONION Active
vegetative
Early root,
bulb, andtuber
development
Maximum
root and tuber
development
Harvestand
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Some suggested 0

questions for

processing 0

discussion
O
O
O
0
O
0

Didyou observe different kinds, varieties, or cultivars of root, bulb, and
tuber vegetables grown in adjoining fields of learning field?

What kinds, varieties, or cultivars of root, bulb, and tuber vegetables did
farmers commonly grow? Why did farmers prefer these root, bulb, and
tuber vegetables to others?

Which kinds, varieties, or cultivars of root, bulb, and tuber vegetables
developed enlarged root, bulb, and tuber first? How long did it take for
enlargedroot, bulb, and tuber to fully develop?

Inwhat cultural management practices did farmers employ different kinds,
varieties, or cultivars of root, bulb, and tuber vegetable at different growth
stages? Why did farmers employ these cultural management practices?
Is hilling up operation necessary inroot, bulb, and tuber vegetable
production? When did farmers conduct hilling up operations? Why?
Didyou observe distinct changes in morphological structures of different
kinds, varieties, or cultivars of root, bulb, and tuber vegetables at different
growth stages? What are these distinct changes in morphological
structures?

Didfarmers use this knowledge in morphological structures as basis for
employing different cultural management practices? How?

Didyou learninnovative cultural management practices from other
farmers at different growth stages of root, bulb, and tuber vegetables?
What are these innovative cultural management practices?
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and Additional
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Management
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Section4 Supplementary and Additional
Pest and Disease
Management Topics

Inarecently concluded intensive one-month Refresher Course for Trainers of
IPMin Crucifers and Other Highland Vegetable Crops®®, design of discovery-
based exercises oninsects and other pests and natural enemies was started
with field walks, observations, and collection of live specimens (including
plants exhibiting damages) in vegetable fields. Sorting and identification of
collectedinsects, other pests and their natural enemies by participants were
then conductedin small groups. Validation of outputin big group with
assistance oftechnical experts followed. The participants, together with
technical experts, summarized the activity by classifying collected specimens
as follows®:

e Destructive insects. Agroup ofinsects that feeds on vegetable crops
specifically onleaves, stems, flowers, and fruits. The feeding ofthese
insects causes damage to crop, which affects yield or quality of produce.
Destructive insects are grouped based on the kind of feeding they inflict on
vegetable crops:

Sucking insects. These insects are normally represented by plant bugs,
which have piercing-sucking mouthparts. As sap feeders, majority of
these insects have toxic saliva, which when injected into plant produces
curling, necrosis and drying of tissues, resulting sometimes in death of
shoots and branches. Some bugs transmitvirus diseases in cucurbits
and solanaceous vegetables. Some examples are true bugs, aphids,
thrips, and mites.

Binamira, J.S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers
and Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management
Project, Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. pp22-28.

Medina, J.R. 1998. Personal communication.
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Chewinginsects. These are insects whose destructive stages have a
mandibulate or chewing mouthparts. They feed mostly on leaves, flowers,
andfruits. During severe infestation, insects may defoliate whole plants.
Other damages are folding of leaves, pinholes, and huge holes and
feeding on undersurface of leaves. On flowers and fruits, scraped surface
is a sign of damage done by insects. Some common examples are
diamondback moth (DBM), cutworm, leaffolder, and fleabeetle.

Borerinsects. The immature stages of these insects bore ortunnel fruit or
stemof plant. In severe infestation, many fruits drop prematurely. Stems
heavily affected dry up leading to death of crop. Afew examples are shoot
borer, pod borer, melon fruit fly, and fruit worm.

Minerinsects. Immature stages of insects puncture and mine on leaves
downto petiole and stem. Onleaves, damage is characterized by
transparent mine extending over surface. Heavily infested leaves may dry
up butremain attachedto plant. Seriously infested plants are stunted and
produce injuries on flowers and fruits. Some examples are sweet pea
miner and beanfly.

Root feeders. Immature stages and some adults of insects feed on living
roots or base of plants, causing stunted growth or death of plants.
Yellowing of leaves or plants in patches is the first indication of damage by
these insects. Some resultin complete cutting of aerial portions from
roots. Afewexamples are crickets, mole cricket, and grubs.

Beneficial Insects. Refertoinsect groups that give benefit to farmersin
terms of insect pest reduction and improvement of yield or quality of
product.

Biological control agents. This refers to any living organism used in
reducing pest population in vegetable farms. The employment of sound
agricultural practices will help conserve and encourage reproduction of
naturally occurring enemies of vegetable pests. The kind of living
organism identified can be one of following:

0  Predators. Agroup of organisms that are free-living throughout their
entire life cycle. Each predator consumes anumber of pests, called
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preys, inits lifetime. Invegetable areas, spiders, predatory bugs,
ants, wasps and some ladybird beetles are organisms identified
eating both larval and adult stages of insect pests.

Parasitoids. These are insects, mostly wasps and flies, that lay eggs
onornearinsect pests of vegetables. Upon hatching, parasitoid
larvae feed on hosts, either internally or externally and kill hosts
during their development. Adult parasitoids feed mostly on flowers.
Some examples are Diadegma sp., Cotesia sp., Diadromus sp., and
Trichogramma sp.

Pathogens. These are parasitic microorganisms usedto control
insect pests of vegetables. Some insect pathogens infecting various
insect pests are viruses, bacteria, and fungi. Both viruses and
bacteriainfect theirhostwhen eaten. Fungal pathogens caninfect
their hosts by penetrating directly through surfaces of host’s body.
Afew examples are nucleo-polyhedrosis virus (NPV), Nomurea sp.,
Beauverea sp., and Cordecyps sp.

Pollinators. These insects pollinate flowers of some vegetable crops like
cucumber, chayote, snap bean, green pea, bell pepper, and tomato. Wild
bees and honeybees are most predominant pollinators of vegetables.

Inthat same refresher course®?, field walks, observations and collection of
diseases and physiological disorders of crucifers (e.g., cabbage and
cauliflower), parsley (e.g., carrot and celery), legumes (e.g., snap bean and
garden pea), cucurbits (e.g., cucumber, chayote, and zucchini), and
solanaceous vegetables (e.g., potato, tomato and bell pepper) were similarly
conducted. Sorting and identification of collected specimens by participants in
small groups and validation with technical experts in a big group session
followed. Again, participants together with technical experts, summarized
output of said session by coming up with alist of the most distinguishing
characteristics for field identification of vegetable diseases®? and physiological
disorders®® as follows:

61

62
63

Binamira, J.S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers and
Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management Project,
Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. ppl15-22.

Milagrosa, S.P. 1998. Personal communication.
Balaki, E.T. 1998. Personal communication.

171



Field Guide of Discovery-Based Exercises for Vegetable IPM

172

Virus Diseases. The general symptoms are: (a) leaf discoloration, (b)
stunting, (c) leafrolling or twisting, and (d) vein clearing;

Bacterial Diseases. The most common symptoms are: (a) maceration or
disintegration oftissues, (b) ‘water-soaked’ appearance, and (c) foul’
odor;

Fungal Diseases. The general symptoms are presence of: (a) ‘cotton-like’
and (b) ‘dry’ appearances (e.g., leaf spots) of infected plant parts;

Nematodes (orthe unseenenemy’). The general symptoms are: (a) gall
formationinroot system, (b) root necrosis (e.g., branching), and (c) gall
formation within root system (in contrast to nodules which are formed
outside root system); and

Physiological Disorders. The usual symptoms are malformations caused
by: (a) noninfectious organisms, (b) nutrient deficiencies or toxicities, and
(c)chemical injuries ortoxic residues.

Through participatory discussions, the participants, facilitators, and technical
resource persons in aforesaid refresher course identified additional and
supplementary discovery-based exercises to a previous volume (Volume [)%.
These exercises were focused on management of vegetable pests, diseases,
physiological disorders and cultural management problems identified in the
first two IPMworkshops®, which were validated by participants in aforesaid
refresher course for inclusion inthis new volume (Volume l).

64

65

Philippine National IPM Program. 1997. Field Guide of Discovery-based Exercises for Vegetable
IPM (Volume I). National Agricultural and Fishery Council, Department of Agriculture, Diliman,
Quezon City, Philippines. pp1-1/6-40.

Binamira, J.S. 1998. A Consultant’s Report: An Evaluation of the Impact of the IPM in Crucifers
in the Cordilleras. Cordillera Highland Agricultural Resources Management Project, Department
of Agriculture, CAR Field Unit, Baguio City, Philippines. ppl-62.
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Pest Management

Inthis new volume, most discovery-based exercises compiled under Pest
Management’ sub-section are additional exercises identified in a previous
curriculum development workshop®®, which were validated by participantsin a
recently concluded intensive one-month Refresher Course for Trainers of IPM
in Crucifers and Other Highland Vegetable Crops®’. However, some discovery-
based exercises inthis subsection are supplements to previous exercises
under Sections 4 and 5, Field Guide of Discovery-based Exercises for Vegetable
IPM, Volume |, such as:

Pulling the guts’technique: Measuring degree of parasitism by Diadegma
on diamondback moth of crucifers. This discovery-based exercise was
designedto supplement several exercises, such as: ‘Parasitic Wasps:
Why Are They Farmers’ Friends?’; ‘Field Releases of Diadegma Parasites’;
and ‘Field Exercise for Diamondback Moth of Crucifers’.

Enhancing natural enemy populations by using Bacillus thuringiensis
against lepidopterous pests of vegetables. This discovery-based exercise
was designed to supplement some exercises, such as: Mapping
Exercises: Encouraging Natural Enemies in the Farm (What Environments
Do Natural Enemies Prefer?)’; and ‘Natural Enemies Preferred
Environments and Cultural Practices: Can We Increase Natural Enemies
By Employing Suitable Cultural Practices’.

Using cage traps and scaring materials as management strategies
againstrats in vegetable production. This discovery-based exercise was
designedto supplement ‘Hands-On and Participatory Discussion: Rodent
Management'.

66

67

Binamira, J.S. 1998. A Consultant’s Report: Curriculum Development for Trainers and Farmer
Field Schools on IPM in Crucifers and Other Highland Vegetable Crops. Cordillera Highland
Agricultural Resources Management Project, Department of Agriculture, CAR Regional Field Unit,
Baguio City, Philippines. pp6-23.

Binamira, J.S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers
and Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management
Project, Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. pp15-22.
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Exercise No.4.01

Background
andrationale

Whenisthis exercise
most approriate?

How long will this
exercise take?

‘Pullingthe guts’ technique:
Measuring the degree of parasitism by Diadegma on
DBM of crucifers

The standard approach in DBM population is the use of biological control with
parasitoid Diadegma. Augmentation release of parasitoid early at onset of dry
seasonis usually practiced so that future DBM populations are effectively held
incheck. In some areas, augmentation releases may not be necessary where
parasitoid is already well established.

The establishment of Diadegmacan be determined by knowing the degree of
DBM parasitismin afield. Insect parasitismis a process of how an insect
parasitoid kills ahost as it undergoes its life cycle. One effective method of
monitoring larval parasitism of DBM in farmers’ field is by pulling the guts
technique®®. Pulling the guts’ will also show farmers how a DBM larvaiis killed
by Diadegmaparasitoid presentinside it. Simply hold a DBM larva on both
ends between thumb and index finger and slowly pull until gut or bituka breaks
to show a developing larva of Diadegmainside.

In FFSs, this practical tool will improve farmers’ decision-making skills and will
helpthem analyze and find outifthere is aneed to release or augment
Diadegmain afield.

InFFS, TOT, and VST sessions, when there are early infestations of DBMin
learning and adjoining crucifer fields

e Whenfarmerswantto learn a practical tool of determining degree of DBM
larval parasitism by Diadegmain their field

Thirty minutes field walks observations, hands-on, and interaction with
farmers
e Thirtyminutes brainstorming session in processing area

68 JIBC. 1996. Integrated Pest Management for Highland Vegetables, Volume 4: Training Guide for
Participatory Action Towards Discovery Learning. International Institute for Biological Control,
BPI Compound, Baguio City, Philippines. pp63-64.
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Learning objectives

Materials

Methodology

Steps

To create awareness and understanding among participants on role of
Diadegmaparasitoid in managing population of DBMin crucifers.

To learn and do hands-on of “pulling the guts’ technique in determining
degree of DBM larval parasitism by Diadegmain farmers’ field.

Office supplies (Manila papers notebooks, ball pens, marking pens, and
crayons)

Other supplies (hand lenses, soft brush for collecting specimens, plastic
jars, syringe, vials, and denatured alcohol)

Crucifers grown in learning and adjoining field showing early infestations of
third and fourth instar DBM larvae

Field walks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field walks,
observe crucifer crops showing early infestations of DBMin learning and
adjoining fields. Take note of feeding characteristics of pest. Interview
otherfarmers, if necessary. Listdown all observations related to pest
occurrence, degree of parasitism and characteristic of pest damage, etc.

Facilitate each farmerto do hands-on of ‘pulling the guts’ (limitto one larva
per farmer or 25-30 larvae per FFS to avoid too destructive sampling) to
determine degree of DBM larval parasitism by Diadegmain learning and
adjoining cruciferfields, as follow:

[0 Collectandrecord number of third and fourth instar DBM larvae
collected:;

[0 Takeonelarva, hold onboth ends between thumb and index finger,
slowly pull, and carefully observe Diadegmalarva coming out a gut or
bitukaof DBM larva with aid of a magnifying lens;

00 Countandrecord numberof DBM larvae with Diadegmalarval
parasitoidinside;

00 Countandrecord numberof DBM larvae without Diadegmalarval
parasitoidinside; and

[0 Determine percent parasitism following formula on the next page:
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Percent parasitism = total numberof parasitizedlarvae x 100
total number of collected DBM
larvae subjected to pulling the guts

[ |

Go backto processing area, brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendation from exercise.

Whyis this exercise called pulling the guts?

Didyou observe DBM infestations on crucifers in farmers’ field?
Didyouidentify the difference between Diadegma parasitized and non-
parasitized DBM larvae? What were the differences between these two?
Didyoutry pulling the guts to estimate the percentage DBM larval
parasitism by Diadegma? |s it a practical technique for farmers?
Canyou detect a parasitized DBM larva without pulling the guts? How?
Didyou see adult Diadegma parasitoids in farmers’ field? How did they
survive infield?

Didyou see adult Diadegma parasitoids actually parasitizing DBM larvae?
What farmers’ practices do you think can be destructive for Diadegma
parasitoids?

What cultural practices do you think can enhance or conserve population
of Diadegmaparasitoids in farmers’ field?

What other cultural management strategies can complement the use of
Diadegma parasitoids to manage DBM population in farmers’ field?
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Exercise No. 4.02 Brushing orscraping as control strategy against scaleinsects

ofvegetables
Background Some farmers in the Cordilleras practice brushing or scraping as a control
andrationale strategy against scale insects of vegetables. Brushing or scrapingis

particularly helpful as a control measure in smaller farms where scale insect
populationis relatively low and whenthere are localized pest infestations in
vegetable fields®. The practice minimizes production cost, as farmers are able
toavoid indiscriminate use of pesticides. Likewise, this strategy favors
increase in population of pests’ natural enemies and reduces human health
and environmental hazards as well.

Anumber of enterprising farmers initially spray scale insects with chili-
detergent solution to weaken pests for easier brushing or scraping. Other
innovative practices can be shared among farmers in FFSs and allow themto
furtherimprove their current best practices. The foregoing exercise was
designedto ensure such learning process to happen.

Whenisthisexercise ¢ InFFS, TOT, and VST sessions, whenthere is arelatively moderate scale
most approriate? insectinfestation on vegetables in learning field
e Whenfarmerswantto learn whenis it more practical to use brushing or
scraping as a control strategy against scale insects of vegetables

How long will this *  Thirtyminutes field walks, observations, hands-on, and interaction with
exercise take? farmers
¢ Thirtyminutes brainstorming session in processing area

Learning objectives * Tocreate awareness and understanding among participants that brushing
and scraping can be a practical control strategy against moderate scale
insectinfestations.

¢ Tolearnanddo hands-on of brushing and scraping scale insects when
moderate infestationis observedin learning field.

89 Cardona, Jr. E.V. 1998. Personal communication.
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Materials

Methodology

Steps

Office supplies (Manila papers, notebooks, ball pens, marking pens, and
crayons)

Vegetable crops grown in learning and adjoining fields showing moderate
scale insect infestations

Other supplies (medium soft brush, spatula or knife, and plastic jars)

Fieldwalks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe vegetable crops showing moderate scale insect
infestations in learning and adjoining fields. Take note of feeding
characteristics of pests. Interview other farmers, if necessary. Listdown
all observations related to pest occurrence, crops or weeds infested,
degree and characteristic of damage.

Guide each farmerto conduct hands-on exercise of brushing or scraping
scale insects when moderate infestation is observed on vegetables grown
inlearning field, as follow:

00 Lookforlocalized areas where scale insects are concentrated;

[0 Take note of characteristic damage, plant part damaged, relative
density, etc. of pests;

0 Ifpossible, estimate degree of pestinfestation per plot;

00 Performbrushing or scraping of scale insects making sure that injury
tocropis avoided; and

0 Takenote of all relevant observations and experiences during this
activity.

Go backto processing area; brainstormin small groups and present
outputto big group. Conduct participatory discussions to allow sharing of
experiences among participants and facilitators. Motivate farmers to
share their best experiences in controlling scale insects at moderate
infestation levels.

Synthesize output of small groups into one big group output. Draw up
conclusions and recommendations from this exercise.
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O O

Which areas in plots were most concentrated with scale insects?

Which vegetable crops were more and less infested by scale insects?
What were the most distinguishing characteristics of scale insect
damage? Which parts of plant were damaged by scale insects?

How much time did you spend in brushing or scraping scale insects? Do
youthinkitis a practical approach?

Didyou observe farmers who practiced brushing or scraping to control
scale insects? Did farmers practice otherinnovative strategies to control
scaleinsects? What are these strategies?

Do farmers consider scale insects destructive pests of vegetables?
What other cultural management strategies can you use to complement
brushing or scraping of scale insects at moderate and high infestation
levels?
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Exercise No.4.03

Background
andrationale

Cultivation as amanagement strategy for crop residue-and
soll-inhabiting pests of vegetables

Cultivationto control weeds is normal farming practice, but it also destroys
pest pupating in soil and exposes themto predation. Cultivation affects a
variety of pests that have atleast part in their developmentin soil. This
includes cutworms, white grubs, and grasshoppers. Effectiveness of
cultivation often depends upon soil types and local conditions. General
applicationis also limited because operations that reduce numbers of one
pest may benefit other pests. Crop rotation and cultivation are most widely
used cultural practices for pest control, although some vegetable farmers do
not always recognize these benefits™,

Inthe case of cutworm, larvae stay below soil surface at daytime, and become
very active at night. They inflict damage by cutting base of seedlings, as well as
eating leaves of older plants. The larval stage varies from 2-5 weeks, and
pupae stay several inches below soil surface from 1-8 weeks. The larvae are
most abundantin moist areas; thus, thorough cultivation is one of the most
practical approaches to minimize cutworminfestation.

Many pests remain in seeds, stalks, or other crop residues after harvest. For

example, removal orincorporation of these residues into soil by cultivationis

essential in controlling twig borer in solanaceous vegetables and vine borer in
cucurbits.

Inthe Cordilleras, many farmers had evolved a number of cultivation practices
that effectively manage soil-inhabiting pests. In FFSs, these unique
experiences must be shared among farmers to continuously adapt better
cultivation practices to manage crop residue- and soil-inhabiting pests. This
exercise was designed to achieve this objective.

70 Medina, J.R. 1998. Personal communications.
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Whenisthis exercise
most approriate?

How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

InFFS, TOT, and VST sessions, when infestations of crop residue- and soil
inhabiting pests are observed on vegetable crops in learning field

When farmers want to learn proper cultivation practices from other
farmers to manage crop residue-and-soil-inhabiting vegetable pests

Thirty minutes to one hour for field walks and observations of vegetable
crops showing infestations of crop residue-and-soil-inhabiting pestsin
learning and adjoining fields

Thirty minutes to one hour for brainstorming session in processing area

To make participants aware and understand how proper cultivation can
contribute to better management of crop residue-and-soil-inhabiting pests
of vegetables.

To learn some cultivation practices from other farmers that resulted to
better management of crop residue-and-soil-inhabiting pests of
vegetables.

Vegetable crops showing infestations of crop residue-and soil-inhabiting
pestsinlearning and adjoining fields
Office supplies (Manila papers, notebooks, ball pens, and marking pens)

Field walks and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe cultivation practices that resulted to better
management of crop residue- and soil-inhabiting pests of vegetables in
learning and adjoining fields. Interview other farmers and collect
specimens, if necessary. List down all observations related to:

0 Kindofcrops planted and crop stand;
O Prevalentweeds, pests, and diseases; and
O  Quality of products, etc.
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2.

Go backto processing area; brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators.

Listdown important observations shared by farmers, such as:

O Reasonsforchoice of crop species, cultivars, or varieties planted,;

O  Unique cultivation practices employed for crops planted; and

0  Specific crop residue-and- soil-inhabiting pest problems managed by
specific cultivation practices.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Didyou observe different crop species, cultivars, or varieties planted in
farmers’ fields? What was the farmers’ reason for choice of crops
planted?

What crop residue- and- soil-inhabiting pests and diseases were prevalent
oncrops planted? What cultivation practices were employed by farmers to
help manage these pests?

Didyou learn some unique cultivation practices from other farmers to help
manage crop residue- and- soil-inhabiting vegetable pests?

When s the best time during cropping season to plant different crop
species, cultivars, orvarieties? Why?

Did proper cultivation improve productivity and profitability? Can we really
reduce crop residue- and- soil-inhabiting pest and disease occurrence by
proper cultivation? How? Why?

What other cultural management practices can complement proper
cultivationto control crop residue- and- soil-inhabiting pests in vegetable
production?
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Exercise No.4.04 Hand picking as a control strategy for black and common
cutworms at low to moderate infestationlevels

Background Hand picking of pests is probably one of the earliest methods of pest control

andrationale andis still a profitable method for removal of some vegetable pests. Hand
picking could be used to limit an attack when first the few insects are detected
ontime. The black and common cutworms, for example, can be effectively
controlled by hand picking at relatively low to moderate infestation levels™.

In cabbage, when parasitoid Diadegma puts population of diamondback moth
in check by high degree of larval parasitism, hand picking at low to moderate
cutworm infestations will avoid indiscriminate insecticide application. In
parsley and legumes, hand picking of cutworm pupae may be instituted when
they are exposed in field because of land preparation and hilling-up operations.
Hand picking and using trap materials can complement each other for better
control of black and common cutworms in vegetables even at moderate
infestation.

Farmersinthe Cordilleras had evolved some unique practices employed to
supplement hand picking as a control strategy against cutworms. These
experiences must be shared with others in FFSs to furtherimprove their current
control strategies against cutworms. This exercise was designed to address
this concern.

Whenis this exercise InFFS, TOT, and VST sessions, when there is a relatively low to moderate
most approriate? cutworm infestations on vegetables in learning field
e Whenfarmerswanttolearn whenis it more practical to use hand picking
asacontrol strategy against cutworms of vegetables

How long will this Thirty minutes field walks, observations, hands-on, and interaction with
exercise take? farmers
e Thirtyminutes brainstorming session in processing area

1

Medina, J.R. 1998. Personal communication.
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Learning objectives

Materials

Methodology

Steps

To create awareness and understanding among farmers that hand picking
can be a practical control strategy against relatively low to moderate
cutworminfestations.

To learn andexperience hands-on hand picking cutworms when relatively
lowto moderate infestations are observed in learning field.

Office supplies (notebooks, ball pens, marking pens, crayons, Manila
papers)

Vegetable crops grown in learning and adjoining fields showing relatively
lowto moderate cutworm infestations

Field walks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe vegetable crops showing low to moderate cutworm
infestations in learning and adjoining fields. Take note of feeding
characteristics of pests. Interview other farmers, if necessary. Listdown
all observations related to pest occurrence, crops or weeds infested,
degree and characteristic of damage, etc.

Facilitate each farmerto do hands-on of hand picking cutworms when
relatively low to moderate infestations are observed on vegetables grown
in learning field, as follow:

O Lookforlocalized areas where cutworms are concentrated;

[0 Take note of characteristic damage, plant part damaged, relative
density, etc., of pests;

0 Ifpossible, estimate degree of pestinfestation per plot;

0 Performdirect hand picking of cutworms at relatively low infestation
levels;

00 Usetrap materials to complement handpicking of cutworms at
moderate infestation levels; and

[0 Takenote of all relevant observations and experiences during the
activity.
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questions for
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3.

O O

Go back to processing area; brainstorm in small groups and present output
tobig group. Conduct participatory discussions to allow sharing of
experiences among participants and facilitators. Motivate farmersto
share their best experiences in controlling cutworms at relatively low to
moderate infestation levels.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Which areas in plots were most concentrated with cutworms?

Which vegetable crop was more and less infested by cutworms? What were
the most distinguishing characteristics of cutworm damage? Which parts
of plant did cutworm damage?

How much time did you spend in hand picking cutworms? Doyouthinkitisa
practical approach?

Didyou observe farmers who practiced hand picking to control cutworms?
Did farmers practice other innovative strategies to control cutworms?
What are these strategies?

Do farmers consider cutworms destructive pests of vegetables?

What other cultural management strategies can you use to complement
hand picking of cutworms at relatively low to moderate infestation levels?
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Exercise No.4.05

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Learning objectives

Spraying chili (hot pepper) solution to control webworms at low
tomoderate infestationlevels

Some indigenous plants that are safe to humans are now being exploited for
theirinsecticidal properties. Forexample, extract from marigold has been
found effective against DBM of crucifers. Inthe Cordilleras, farmers are using
chiliorhot pepper solution to control webworms at low to moderate infestation
levels incabbage. The use of chili may be supplemented by hand picking to be
more effective. Some farmers claimthat adding detergent as a sticker
improves effectiveness of chili solution in controlling moderate to severe
webworminfestations.

Considering that webworm infestation can start as early as seedling stage and
may continue almost up to maturity of cabbage, using safe and effective
indigenous materials like chilito control the pest will surely avoid
indiscriminate use of insecticide, reduce production cost, and improve
profitability. Many farmers had unique experiences in using chili as a control
strategy in combination with other techniques that gave results that are more
outstanding. These experiences mustbe shared among farmersin FFSs to
furtherimprove current control strategies against webworms in cabbage.

e InFFS, TOT, and VST sessions, when there is arelatively low to moderate
webworm infestations on crucifers in learning field

¢ Whenfarmers wantto learnwhenis it more practical to spray chili solution
to control webworm of crucifers

Thirty minutes field walks, observations, hands-on, and interaction with
farmers
¢ Thirtyminutes brainstorming session in processing area

To create awareness and understanding among participants that spraying
with chili can be a practical control strategy against relatively low to
moderate webworm infestations in crucifers.

¢ Tolearnand experience hands-on spraying chili solution against
webworms when relatively low to moderate infestations in crucifers are
observedinlearning field.
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Materials e Office supplies (notebooks, ball pens, marking pens, crayons, sheets of
Manila papers)
e QOthersupplies (chilior hot peppers, measuring cup, sprayer, detergent,
andwater)
e Crucifers grown inlearning and adjoining fields showing relatively low to
moderate webworm infestations

Methodology Field walks, hands-on, and brainstorming

Steps 1. Divide participants into smaller groups and ask themto conduct field
walks and observe crucifers showing low to moderate webworm
infestations inlearning and adjoining fields. Take note of feeding
characteristics of pests. Interview other farmers, if necessary. Listdown
all observations related to pest occurrence, crops or weeds infested,
degree and characteristic of damage, etc.

2. Facilitate each farmerto do hands-on of spraying chili against webworms
when relatively low to moderate infestations are observed on crucifers
growninlearningfield, as follows:

[0 Lookforlocalized areas where webworms are concentrated,;

[0 Take note of characteristic damage, plant part damaged, relative
density, etc., of pests;

[0 Ifpossible, estimate degree of pestinfestation per plot;

00 Prepare chili solution by pounding and diluting 20 ripe chili fruits per
liter of water. Add one spoonful of detergent per litter of chili solution;

00 Performlocalized spraying of chili solution at relatively low to
moderate webworm infestation levels;

[0 Usehandpicking to complement spraying of chili solution at moderate
webworm infestation levels, and

[0 Takenote of all relevant observations and experiences during this
activity.
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Go backto processing area; brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators. Motivate
farmers to share their best experiences in controlling cutworms at
relatively low to moderate infestation levels.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Which areas in plots were most concentrated with webworms?

Which crucifer vegetables were more and less infested by webworms?
What were the most distinguishing characteristics of webworm damage?
Which parts of plant did webworm damage?

How muchtime did you spend in spraying webworms with chili solution?
Doyouthinkitis a practical approach?

Didyou observe farmers who sprayed chili solution against webworms?
Did farmers practice otherinnovative strategies to control webworms?
What are these strategies?

Do farmers consider webworms as destructive pests of vegetables?
What other cultural management strategies can you use to complement
spraying chili solution to control webworms at relatively low to moderate
infestation levels?
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Exercise No.4.06 Usingrepellent and trap crops as a pest management strategy

invegetable production
Background The use of repellent and trap crops, when properly implemented as a cultural
andrationale management strategy can effectively reduce pest populations in vegetables

without resorting to pesticide application. A popular repellent cropin highlands
is marigold, which is used against diamondback moth (DBM). Trap crops, on
the other hand, may include susceptible crops (e.g., marigold) or alternate
hosts (e.g., Galinzoga parvifloraand Bidens pilosa) of destructive pests (e.g.,
root knot nematodes) that are strategically planted in field to evade attacks by
altering their food preference and migration from main vegetable crop to trap
crop™.

Chinese cabbage (locally known as wongkok) seems to be preferred by flea
beetles and this could be used as atrap crop of this pest. Forcutworm
caterpillars, asimple and effective trap crop is use of large senescing cabbage
leaves, which are placed on ground around plants in late afternoon. The
caterpillars seek refuge under these leaves where they can be easily collected
whenthe sunrises the following day. Thistrap cropis also effective for garden
snails and slugs.

Many farmers in the Cordilleras had their own innovations in using repellent
andtrap crops. These experiences can be effectively shared and learned
among farmers in FFSs through field walks, observations, and brainstorming.
These learning experiences can be enhanced further by role-playing, hence this
exercise.

Whenisthisexercise ¢ InFFS, TOT, and VST sessions, during discussions on cultural
most approriate? management practices as acomponent of IPM in vegetable production
e Whenfarmers wantto learnthe best practices from other farmers onthe
use of repellentand trap crops as a pest management strategy in
vegetable production

72 Medina, J.R. 1998. Personal communication.




Field Guide of Discovery-Based Exercises for Vegetable IPM

How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

¢ Thirtyminutes for field walks, observations, and collection of suspected
repellent, trap, and main vegetable crops in learning and adjoining fields

e Thirtyminutes to one hour role-playing and brainstorming session in
processing area

¢ Tomake participants aware of and understand the role of repellent and
trap crops for pest management in their own vegetable farms.

¢ Toenhancefarmers’ learning experiences by role-playing how repellent
andtrap crops work as amanagement strategy for vegetable pests.

e Vegetable fields where pestinfestations or noninfestation can be
observed on possible trap or repellent crops

e QOtheroffice supplies (sheets of Manila paper, notebooks, ball pens, and
marking pens)

e  Fieldwalks, role-playing, and brainstorming

1. Divide participants into smaller groups and ask them to conduct field
walks and observe as many possible repellent and trap crops in adjoining
farms of learning field. Interview other farmers, if necessary. Listdownall
observations related to degree of pest infestations, kinds of repellent,
trap or main crops planted, crop stand, etc.

2. Gobackto processing area and prepare for arole-play. Afacilitator
explains mechanics of play to the big group and assigns two groups to
differentrepellent or trap crops, one group to amain crop and two groups
to different pests as shown below:

Group 1 torepellent-trap crops A (Marigold)

Group 2totrap crops B (Galinzoga parviflora)

Group 3to maincrops C (Carrot)

Group 4 to pests A (halfthe group as root knot nematodes; half as
diamondback moths)

O Group5topestsB(cutworms)

sy o

3. Eachsmallgroup selects volunteers, discusses, and prepares for their
roles. Therole-play is then conducted by the big group to depict the
following scenes:
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[0 The pests shall migrate and pass by different repellent or trap crops;

[0 HalfofpestsA(root knot nematodes) shall be attractedto repellent-
trap crops Awhile another half (diamondback moths) shall shy away
anddie;

[0 Ontheotherhand, pests B shall be attracted to trap crops B;

00 Oneortwo of pests Aand B shall not notice trap crops Aand Band
shalllandinstead on main crops C;

00 These few pests shall survive on main crops C but shall be weak and
sluggish;

[0 Mostpests shall be strong, active, and cling to trap crops Aand B; and

[0  Maincrops C shall exhibit minimal damage while trap crops Aand B
shall be totally destroyed.

Brainstormin abig group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators. Relate
lessons learnedin field walks to those learned in role-play.

Synthesize and summarize output in brainstorming session into one big
group output. Draw up conclusions and recommendations from this
exercise.

Didyou observe anyweeds or crops in field, which can be used as repellent
ortrapcrops?

Didyou observe varying degrees of pest damage among crops?

What pests did these repellent ortrap crop repel ortrap?

What is the economic importance of repellent and trap crops?

Canwe effectively manage pests by using repellent or trap crops? How?
How do we layout repellent or trap crops in field?

Didyou learn from other farmers some innovations in using repellent or
trap crops as amanagement strategy for vegetable pests?

Inthis role-play, what were portrayed as characteristics of agood repellent
ortrapcrop?

What other cultural practices can complement the use of repellent or trap
crops to manage vegetable pests?
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Exercise No.4.07

Background
andrationale

Whenisthis exercise
most approriate?

How long will this
exercise take?

Learning objectives

Trapping as amanagement strategy for soil-inhabiting
vegetable pests

Attracting insects to atrap has been a successful concept forinsect control.
The trap may contain nonpesticide baits such as sex attractant or an attractive
food source forinsect pest. In some cases, traps also serve as mating and egg
laying (oviposition) sites. Farmers inthe Cordilleras, to collect some soil-
inhabiting vegetable pests, commonly use trap materials. Forcutworm
caterpillar, a simple and effective method is using traps in the form of light
slabs ofwood, plywood boards, oreven large leaves which are placed on
ground around plants in late afternoon. Cutworms seek refuge underthese
slabs where they can be easily collected when the sunrises the following day.
These traps are also effective for garden snails and slugs.

Many innovative vegetable farmers had tried other trap materials that are more
readily available intheir areas. In FFSs, these experiences must be shared
among farmers to improve their current best practices in using trap materials.
Toenhance the learning process, this participatory, experiential, and
discovery-based exercise was designed.

e InFFS, TOT, and VST sessions, when there are early infestation signs of
soil-inhabiting pests in learning field

¢ Whenfarmers wantto learn from other farmers theirinnovative practices
in using trap materials for soil-inhabiting pests of vegetables

e Thirtyminutes to one-hour for field walks, observations, and interaction
with farmers
¢ Thirty minutes to one-hour for hands-on and brainstorming session

e Tocreate awareness and understanding among participants on the role of
trap materials in management of soil-inhabiting vegetable pests.

e Tolearnfrom otherfarmers theirinnovative practices in using different
trap materials formanagement of soil-inhabiting vegetable pests.

B Cardona, Jr. E.V. 1998. Personal communications.
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Materials o Office supplies (Manila papers, hand lenses, notebooks, ball pens,
marking pens, crayons)
e Vegetable crops grown in learning and adjoining fields showing early
infestations of soil-inhabiting pests
o Differenttrap materials (large senescing cabbage leaves, light slabs of
wood, plywood boards, etc.)

Methodology Field walks, hands-on, and brainstorming

Steps 1. Divide participants into smaller groups and ask themto conduct field
walks and observe as many vegetable crops with early infestations of
cutworms, slugs, and snails in farmers’ fields. Take note of feeding
characteristics of pests. Interview other farmers, if necessary. Listdown
all observations related to pest occurrence, crops or weeds infested,
degree and characteristic of damage, etc.

2. Gobackto processing area, brainstormin small groups, and present
outputtothe big group. Conduct participatory discussions to allow sharing
of experiences among participants and facilitators. Motivate farmersto
share their best experiences in controlling soil-inhabiting pests using
differenttrap materials.

3. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

4. Facilitate farmers to do hands-on to compare effectiveness of trap
materials as early as firstinfestations of soil-inhabiting pests is observed,
as follows:

[0 Install suitable trap materials (e.g., large senescing cabbage leaves,
light slabs of wood, plywood boards, etc.) during the afternoon at a
distance of one meterin rows within plots;

0 Gatherinstalledtrap materials and collect trapped pests in
succeeding morning;

0 Record pestnumbers and species collected in each trap material and
feed collected pests to chickens; and
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Some suggested
questions for
processing
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O Repeat process daily until necessary; determine best trap materials
and common pests usually trapped.

00 Whatwere the mostcommon soil-inhabiting vegetable pests you observed
in learning and adjoining fields?

[0 Didyouobserve farmers using trap materials for soil-inhabiting vegetable
pestsintheirfields? What were the most common trap materials used for
these soil-inhabiting pests? Why?

[0 Didyouobserve any differences in effectiveness among different trap
materials used for soil-inhabiting vegetable pests? What soil-inhabiting
vegetable pests were attracted to different trap materials used?

[0 Weretheredifferencesin crop stand and severity of pest damage between
vegetable fields which used and did not use trap materials for soil-
inhabiting vegetable pests?

[0 Whatotherinnovative practices in the use of trap materials did you learn
from other farmers?

[0  Whichtrap materials will you use if soil-inhabiting vegetable pests attack
yourown farm? Why?

00 Whatothercultural management strategies canyou use to complement
trap materials to manage soil-inhabiting vegetable pests?
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Exercise No.4.08 Use of yellow sticky traps as amanagement strategy for potato

leafminers
Background The potato leafminer, Liriomyza huedobrensis, has only recently invaded
andrationale SoutheastAsia. The firstleafminerinfestations in potato were reportedin

Indonesiain 1994. Farmers there said that they had not seen the pest before,
although itwas probably there for several years earlier. Itis likely that it came in
from cut flowers or other ornamental foliage that is frequently moving into that
country. Interestingly, this pest has fairly recently been found in several other
countries (SriLanka, Israel, Madagascar, Indonesia, Malaysia, and Thailand),
andis spreading all over areas where it was not found before. Othervegetable
crops are attacked but damage is usually not severe™. Inthe Philippines, the
Department of Agriculture’s Cordillera Administrative Regional Field Unit
reported amajor infestation of leafminers in potatoes in Buguias, Benguet. A
validation conducted with field facilitators in September 1999 indicated that
leafminers were not amajor pest, but it seems that in this municipality, the
build-up of this pestis reaching alarming proportions’.

Several yellow traps (made of different materials and shades of yellow colors)
were seeninstalledin manyinfested areas. Substantial numbers of adult
leafminer catches were also observed on these trap materials, with more
catches, as shades of yellow color became deeper. Interaction with farmers
showedthat, sofar, only yellow traps worked among nonpesticide control
strategies introducedinthose areas.

[twas also interesting to note anumber of innovations shared on the use of
yellow traps during interactions with farmers. Forinstance, some claimed that
better result was obtained when each plant was installed with yellow soft drink
straw dipped in grease oil. Others confirmed effectiveness of using yellow
flaglets with grease oil to sweep adults as we have observed in some fields,
which they said complemented these installed yellow traps.

7 Shepard, B.M., Carner, G.R., Barrion, A.T., Ooi, P.A.C, and van den Berg, H. 1999. Insects and
Their Natural Enemies Associated with Vegetables and Soybean in Southeast Asia. Quality
Printing Company, Orangeburn, South Carolina, U.S.A. pp57.

5 Callo, Jr., D.P. 2000. Travel report of leafminer infestation in Buguias, Benguet from 05-08
January 2000. ASEAN IPM Knowledge Network Center, SEAMEO Regional Center for Graduate
Study and Research in Agriculture (SEARCA), College, Laguna, Philippines. pp2-5.
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Whenisthis exercise
most approriate?

How long will this

exercise take?

Learning objectives

Materials

Methodology

Steps

Many innovative vegetable farmers had tried other yellow trap materials that
are more readily available in their areas. In FFSs, these experiences mustbe
shared among farmers to improve their current best practices in using yellow
trap materials. To enhance learning process, this participatory, experiential,
and discovery-based exercise was designed.

InFFS, TOT, and VST sessions, when there are early infestation signs of
potato leafminersinlearning field

When farmers want to learn from other farmers their innovative practices
in using yellow sticky trap materials potato leafminers

Thirty minutes to one-hour for field walks, observations, and interaction
withfarmers
Thirty minutes to one-hour for hands-on and brainstorming session

To create awareness and understanding among participants about the
role of yellow sticky trap materials in the management of potato
leafminers.

To learn from other farmers their innovative practices in using different
yellow sticky trap materials for management of potato leaf miners.

Office supplies (Manila papers, hand lenses, notebooks, ball pens,
marking pens, crayons)

Potato crops grown in learning and adjoining fields showing early
infestations of potato leaf miners

Different yellow sticky trap materials (made of different materials and
shades of yellow colors)

Fieldwalks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe as many potato crops with early infestations of potato
leafminers in farmers’ fields. Take note of feeding characteristics of
leafminers. Interview other farmers, if necessary. Listdownall
observations related to pest occurrence, crops or weeds infested, degree
and characteristic of damage, etc. Forinstance, in arecentfield
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observations and interactions with officials and farmers in Buguias,
Benguet, severalimportant concerns were noted, such as’:

[0 Majority of areas visited was planted with potato at varying growth
stages (early, mid-vegetative and later stages). Othervegetable
crops (e.g., carrot, Chinese cabbage orwonghok, cabbage, sweet and
garden peas) were also planted. The effect of leafminerwas
observedto be less serious, as exhibited by punctured but still
appearing green leaves, at earlier stages and becoming more
serious, as exhibited by drying of leaves or dying of whole potato
plants, at later stages. Heavily infested potato plant debris, alternate
host crops, and weeds are left undisturbed in all areas visited;

0 Interactions with farmers and extension workers suggested practice
of continuous planting of potato in those areas, without any fallow
period, yearinandyearout. Likewise, theyindicated that this
leafminer problem was first observed in Sitios Magmagaling, Lusong
and Salingao, Barangay Buyakawan, Buguias, Benguet and later in
Sitios Mudayan and Loo Proper, Barangay Loo, Buguias, Benguet.
Farmers also said they observed that other vegetable crops are also
infested by leafminers. They said some crops were, however, more
susceptible (e.g., wongbok, celery and peas) than others (e.g.,
carrots and cabbage);

00 Extensive andindiscriminate spraying of pesticides were practiced
throughout those areas as evidenced by farmers spraying at the time
of field visit and by smell of pesticides everywhere in areas planted to
potato;

0 Interactionwith farmers and extension workers indicated that many
farmers have increased their frequency of spraying against leafminer
from every four days to every other day. Likewise, they said some
farmers have again cocktailed or mixed several pesticides as spray

76 Callo, Jr., D.P. 2000. Travel report of leafminer infestation in Buguias, Benguet from 05-08
January 2000. ASEAN IPM Knowledge Network Center, SEAMEO Regional Center for Graduate
Study and Research in Agriculture (SEARCA), College, Laguna, Philippines. pp2-5.
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materials against leafminer. However, farmers themselves
confirmed that such practice did not help contain this problem. In
fact, they observed that leafminer was unaffected by most of
pesticides they have tried. There were also reports from them that
some farmers had started to use cyanide and formalin again but
these did not help contain this problem as well;

[0 Severalyellow stickytraps (e.g., made of different materials and
shades of yellow colors) were seeninstalled in many infested areas.
Substantial number of adult leafminer catches were also observed on
these trap materials, with more catches, as shades of yellow became
deeper; and

O Interactionwith farmers showedthat, sofar, only these yellow sticky
traps worked among several non-pesticide control strategies
introduced inthose areas. It was also interesting to note a number of
innovations shared on use of yellow sticky traps during interaction
with farmers. Forinstance, some claimedthat betterresult was
obtained when each plant was installed with yellow soft drink straw
dippedin grease oil. Others confirmed effectiveness of using yellow
flaglets with grease oil to sweep adults as we have observed in potato
field, which they said complemented these installed yellow traps.

2. Gobackto processing area, brainstormin small groups, and present
output to the big group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators. Motivate
farmers to share their best experiences in controlling potato leafminers
using different yellow sticky trap materials.

3. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendation fromthis exercise. For
example, based on field observations and interactions with officials and
farmers in Buguias, Benguet, the following conclusions and
recommendations were made’’;

7T Callo, Jr., D.P. 2000. Travel report of leafminer infestation in Buguias, Benguet from 05-08
January 2000. ASEAN IPM Knowledge Network Center, SEAMEO Regional Center for Graduate
Study and Research in Agriculture (SEARCA), College, Laguna, Philippines. pp2-5.
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O

The leafminer infesting Barangays of Buyakawan and Loo, Buguias,
Benguet belongs to afly family (Diptera), probably Liriomyza
huedobrensis, which was also reported infesting potato in other
Southeast Asian countries (e.g., Indonesia, Malaysia, and Thailand).

Based on progressing appearance and severity of symptoms
observedinthefield, it appears that an adult leafminer (smaller than
arice whorl maggot adult) will choose a younger potato plant for
oviposition. Thus, newly hatched larvae will be too small to see with
naked eyes at earlier crop stage and a progressing severity of damage
willbe more visible together with larger larvae as the crop grows older.

Theindiscriminate use of pesticides had apparently resulted inthe
development of pesticide resistance by this pest as shown by the
absence of dead leafminers in field after pesticide spraying were
conducted. Itlikewise resulted to elimination of natural enemies,
particularly predators and parasites, as shown by their absence inthe
field.

The practice of continuous and asynchronous planting of potato as
well as planting of alternate host crops, such as Chinese cabbage and
celery, by farmers provided year-round host and uninterrupted life
cycles forleafminer. This is aggravated by the improper disposal of
infested potato plant debris as well as alternate host crops and
weeds.

While the use of yellow sticky traps is more effective than spraying
pesticides andis well accepted as a non-pesticide control strategy
against leafminer, its sustainability hinged on how fast we can
facilitate FFS farmer-graduates and facilitators to establish
participatory technology development (PTD) activities to get answers
onthe following questions: (1) What size and number of yellow traps
are required per unitarea? (2) Where and when do we install the
yellowtraps in potato fields? (3) What shades of yellow and materials
dowe use foryellow sticky traps? (4) What complementary activities
dowe need for yellow sticky traps to be more effective?
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[0 Thereisaneedtodrastically bring down existing leafminer population
inthese infested areas to sustain effectiveness of yellow sticky
traps. This will require amoratorium in planting potato and other
alternate host crops, like Chinese cabbage and celery, and planting
instead of less preferred or nonhost crops, such as cabbage and
carrots, inthese areas for at least two months to break the life cycle
of leaf miner. Appropriate sanitation practices (e.g., proper disposal
of infested potato plant debris, alternate host crops and weeds)
should also be employed to bring down further leafminer population in
those areas. The Sangguniang Bayan of Buguias or Sanguniang
Barangays of Buyakawan and Loo can pass amunicipal or barangay
resolutionto this effect.

0 Insucceeding seasons, once leafminer populationis already low,
synchronous planting of potato can be done together with early
installation of yellow sticky traps inthose areas to: (1) maintain pest
population atlow level, (2) discourage use of pesticides, and (3)
encourage build-up of natural enemy populations. Follow-up planting
ofnonhost crops should also be done to break life cycle of this pest
before planting potato again inthese same areas. These strategies
canbe well articulated in FFS follow-up and local multi-media
awareness campaign activities in leafminer infested and adjoining
areas.

00 Incoordination with LGUs, through the Office of Provincial
Agriculturist (OPA) of Benguet and Municipal Agricultural Office (MAQ)
of Buguias, Benguet, the government technical staff should design,
plan, andimplement a crash FFS follow-up activities in all infested
areas as soon as possible.

4. Facilitate farmers to do hands-on to compare the effectiveness of yellow
sticky trap materials as early as first infestations of leafminers is
observed, as follows:

O Install suitable yellow sticky trap materials (made of different
materials and shades of yellow colors) in early morning or late
afternoon atvarying distances and locations in rows within plots;
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Some suggested
questions for
processing
discussion

0 Gatherinstalledyellow sticky trap materials and collect trapped
potato leafminers in succeeding morning or afternoon;

O Record pestnumbers and species collected in each trap material;
and

[  Repeat process daily until necessary; determine best yellow sticky
trap materials and common pests usually trapped.

What were the most common leafminer species you observed in learning
and adjoining potato fields?

Didyou observe farmers using yellow sticky trap materials for potato
leafminers intheirfields? What were the most common yellow sticky trap
materials used forthese pests? Why?

Didyou observe any differences in effectiveness among different yellow
sticky trap materials used against potato leafminers? What leafminer
species were attracted to different yellow sticky trap materials used?
Were there differences in crop stand and severity of pest damage between
potato fields, which used and did not use yellow sticky trap materials
againstleafminers?

What other innovative practices in using yellow sticky trap materials did
you learnfrom other farmers?

Which yellow sticky trap materials will you use if potato leafminers attack
yourown farm? Why?

What other cultural management strategies can you use to complement
yellow sticky trap materials to manage potato leafminers?
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Exercise No.4.09

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Timing of planting and harvesting as a pest management
strategy invegetable production

Seasonal abundance of pests affects performance andyield of vegetable
crops. Likewise, the degree of infestation may be high or low depending on
cropping season. Pestoccurs also almost throughout the year, depending on
availability of host plants. Hence, proper timing of planting and harvesting is
one practical strategy to manage vegetable pests. Pest attack can be avoided
or minimized by altering planting dates to avoid time when insect pests are
laying eggs (i.e., ovipositing), orto allow crop to be beyond susceptible stage
when attack begins.

Similarly, harvest dates can be altered (e.g., early harvesting may be
employed)to reduce attack by late season pests. Forinstance, early planting
of crucifers for dry season cropping (September-October) will reduce
infestation of DBM. The shift to young carrotor ‘baby carrot’ production as
market demand permits will allow early harvesting of carrots and consequently
reduce occurrence of forking and cracking maladies. Prompt harvesting of
potato will avoid potato tuber moth infestations.

Through many years of experience, some enterprising farmersin the
Cordilleras had determined proper timing of planting and harvesting their
vegetable crops to evade severe pest infestations. These notable experiences
must be shared among farmers in FFSs to improve their current pest
management strategies. This particular exercise was designed to address this
concern.

e InFFS,TOT, and VST sessions, before planting vegetable crops in learning
field

e Whenfarmers wantto learn proper timing of planting and harvesting
vegetable crops from other farmers to evade pest infestations

Thirty minutes to one hour for field walks and observations of vegetable
crops planted and harvested at different time during same cropping
season

e Thirtyminutes to one hour for brainstorming session in processing area
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Learning objectives

Materials

Methodology

Steps

Tomake participants aware and understand how proper timing of planting
and harvesting their vegetable crops can contribute to better pest
management.

To learn from other farmers their best practices on timing of planting and
harvesting vegetable crops to evade severe pestinfestations.

Vegetable crops at different planting and harvesting time in adjoining
fields of learning field
Office supplies (Manila papers, notebooks, ball pens, and marking pens)

Field walks and brainstorming

Divide participants into smaller groups and ask themto conduct field
walks and observe as many vegetable crops planted and harvested at
different time during same cropping season. Interview other farmers and
collect specimens, if necessary. List down all observations related to:

0 Kinds of crop planted and crop stand;
[ Prevalentweeds, pests, and diseases; and
O Quality of products, etc.

Go back to processing area, brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow sharing
of experiences among participants and facilitators. Listdownimportant
observations shared by farmers, such as:

[0 Reasonforchoice of crops planted early during cropping season and
specific pest problem managed;

[0 Reasonforchoice of crops harvested early during cropping season
and specific pest problem managed;

[0 Reasonforchoice of crops planted later during cropping season and
specific pest problem managed; and

[0 Reasonforchoice of crops harvested later during cropping season
and specific pest problem managed.
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Some suggested
questions for
processing
discussion

3.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Didyou observe different crops planted and harvested at different times
during same cropping season?

What pests and diseases were prevalent on crops planted and harvested
at different time during same cropping season?

What pests and diseases were managed by planting and harvesting
vegetable crops at different times during same cropping season?
Whenis the best time during cropping season to plant and harvest
different crop species, cultivars, and varieties? Why?

Did planting and harvesting at proper time during same cropping season
improve productivity and profitability? Can we really reduce pest and
disease occurrence by proper timing of planting and harvesting? How?
Why?

What other cultural management practices can complement proper timing
of planting and harvesting to control pests in vegetable production?
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Exercise No.4.10

Background and
rationale

Whenisthis exercise
most approriate?

Sanitation practices formanagement of pod borers, leafminers,
andleaffolders invegetables

One ofthe most practical approaches to pest managementis good cultural
control, specifically sanitation. Sanitation is aimed at reducing exposure of
cropsto pestinfestation. Sanitation excludes use of biological control. For
some vegetable pests, such as pod borers, leaf miners, and leaffolders, a
primary objective of sanitation is prevention of pest build-up and not total
destruction of existing or damaging pest populations™. Proper disposal of crop
residues, which may serve as breeding places for pests, is agood way of
preventing build-up of these pests. Elimination of crop residues after harvest
destroys pests and prevents carry-over to next crop.

There are several sanitation practices commonly employed to control pod
borers, leafminers, and leaf folders in vegetable production. These are: (1)
roguing of host weeds and plants at earlier stages of growth; (2) removal of
infested leaves and fruits at later growth stages; (3) proper disposal of rogued
plants, removed leaves or fruits and other crop residues by burying, burning,
etc.; and (4) plowing under of infested crop residues immediately after
harvest™.

Many farmers inthe Cordilleras have adapted better sanitation practices to
control pod borers, leafminers, and leaf folders in vegetables, through time,
whichwhen shared with others in FFSs will result in much improved sanitation
practices. The foregoing exercise was designed primarily to address this
concern.

InFFS, TOT, and VST sessions, when there are infestations of pod borers,
leafminers, and leaf folders on vegetables grown in leaming field

e Whenfarmers wantto learninnovative sanitation practices from others to
control pod borers, leafminers, and leaf folders of vegetables

78 Cardona, Jr. E.V. 1998. Personal communication.

7 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition, SEAMEO
Regional Center for Graduate Study and Research in Agriculture (SEARCA) and University of the
Philippines Los Bafos, College, Laguna, Philippines. pp369-371.
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How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

e Thirtyminutesto one-hour for field walks, observations, interaction with
farmers, and hands-onin learning field
¢ Thirtyminutes for brainstorming session in processing area

e Tocreate awareness and understanding among participants on the role of
sanitation to control pod borers, leafminers, and leaf folders of
vegetables.

e Tolearnfromothers and do hands-on of proper sanitation to control pod
borers, leafminers and leaf folders of vegetables.

e Office supplies (Manila papers, notebooks, ball pens, marking pens, and
crayons)

e Vegetable crops showing infestations of pod borers, leafminers, and leaf
folders in learning and adjoining fields

e Othersupplies (pruning shear, knife, or scythe)

¢  Fieldwalks, hands-on, and brainstorming

1. Divide participants into smaller groups and ask themto conduct field
walks and observe sanitation practices to control pod borers, leafminers,
and leaf folders of vegetables in learning and adjoining fields. Take note of
cultural practices employed. Interview other farmers, if necessary. List
down all observations related to:

0 Kindofcrops planted and crop stand;
00 Prevalentweeds, pests, and diseases; and
0  Quality of products, etc.

2. Gobackto processing area; brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators. Motivate
farmers to share their best experiences in sanitation practices to control
podborers, leafminers, and leaf folders of vegetables.
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Some suggested
questions for
processing
discussion

3.

Develop animproved procedure of sanitation as amanagement strategy
against pod borers, leafminers, and leaf folders of vegetables.

Facilitate each farmerto do hands-on of sanitation practices to control pod
borers, leafminers, and leaf folders on vegetables and other plants
observedinlearning field at all growth stages by improving the procedure
below:

0 Determineifthere are infestations of pod borers, leafminers, and leaf
folders onvegetables and other plants;

[0 Rogue hostweeds or plants at earlier stages of growth;

[0 Remove infestedleaves andfruits at later growth stages;

[0 Dispose properly rogued plants, removed leaves or fruits and other
crop residues by burying, burning, etc.;

[0 Plowunderinfested crop residuesimmediately after harvest; and

[0 Takenote of all relevant observations and experiences during this
activity.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Didyou observe infestations of pod borers, leafminers, and leaf folders on
vegetables and other plants in learning and adjoining fields?

Didyou observe any farmer practicing sanitation to control pod borers,
leafminers, and leaffolders on vegetables and other plants in farmers’
field?

What other pests can be effectively controlled by sanitation practices? Is
sanitation applicable as a control strategy for all pests of vegetables?
Whenis the best time to do sanitation as a control strategy for pod borers,
leafminers, and leaf folders of vegetables?

Didyou observe any innovative sanitation practices by farmers as a control
strategy for pod borers, leafminers, and leaf folders of vegetables?

What other cultural management options can you use to complement
sanitation as acontrol strategy for pod borers, leafminers, and leaffolders
of vegetables?
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Exercise No.4.11

Background
andrationale

Enhancing natural enemy populations by using
Bacillus thuringiensis against lepidopterous pests
ofvegetables

Bacillus thuringiensis or Btis already widely used in the control of
lepidopterous larvae in vegetables in the Philippines. As amicrobial
insecticide®, Bt protein is usually used in formulations containing spores and
crystalline inclusions that are released upon metabolism of Bt during its
growth. B. thuringiensisis agram-positive bacterium naturally occurring in soil.
[tkills larvae by disrupting larvae’s digestive system leading to slow growth and
ultimately death. Whendose is high, sudden death can usually occur. Bt-
based pesticides are marketed under various trade names. Because of its
specificity, it is being used as a complementary control strategy to Diadegma
parasitoid against DBM and other lepidopterous larvae.

Inthe Cordilleras, Diadegmais used as an egg parasitoid. In cases where eggs
escaped and developed into larvae, Btis used as a follow-up treatment to
specifically kill pest larvae but not Diadegma. Bthas been found very effective
againstintended pests but not harmful to their natural enemies. Despite these
positive features, use of Bt-based pesticides also hasits own limitation. They
are expensive; they require several applications as sunlight breaks down toxin
andrain removes active ingredient from plant.

However, many vegetable farmers, through years of experience, have evolved
some practical approaches for effectively using Btto control pests and
enhancing natural enemy populations as well. These experiences must be
shared among farmers in FFSs to furtherimprove current approaches in
enhancing natural enemy populations. This exercise was designed to attain
this particular objective.

80 TIBC. 1990. Manual on Biological Control and Biological Methods for Insect Pests in the Tropics.

FAO/IRRI/IIBC Training Course on Biological Control in Rice-based Cropping Systems,
International Institute of Biological Control, Kuala Lumpur, Malaysia. pp2.3/1-3.2/4 (Part 1),
ppl.3/2-1.3/10 (Part 2) and pp2.6/1-2.6/8 (Part 3).
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Whenisthisexercise

most approriate?

(]
How long will this .
exercise take? .

Learning objectives ]

Materials .

Methodology .

Steps 1.

InFFS, TOT, and VST sessions, whenthere is arelatively moderate to
serious lepidopterous pest infestations on vegetables in learning field
When farmers want to learn when is it more practical to spray Btto control
lepidopterous pests of vegetables

Thirty minutes field walks, observations, and interaction with farmers
Thirty minutes brainstorming session in processing area

To create awareness and understanding among participants that spraying
Bt can effectively control lepidopterous pests and enhance natural enemy
populations in vegetables.

Tolearn from other farmers and do hands-on of innovative approaches on
how Bt can effectively control lepidopterous pests and enhance natural
enemy populations invegetables.

Office supplies (notebooks, ball pens, marking pens, crayons, Manila
papers)

Other supplies (locally available Btbiological pesticide, measuring cup,
sprayer, detergent, and water)

Vegetables grown inlearning and adjoining fields showing relatively
moderate to serious infestations of lepidopterous pests

Field walks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe vegetable crops showing relatively moderate to serious
lepidopterous pestinfestations sprayed with Btand chemical pesticides
in learning and adjoining fields. Take note of presence and number of
pests and natural enemies. Interview otherfarmers, if necessary. List
down all observations related to pest and natural enemy activity and
occurrence, crops infested, degree, and characteristic of damage, etc.

Facilitate each to do hands-on of spraying Bt against lepidopterous pests
when relatively moderate to serious infestations are observed on
vegetables growninlearning field, as follows:
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O Lookforlocalized areas where lepidopterous pests are concentrated,;

[0 Take note of characteristic damage, plant part damaged, relative
density of pests, etc.;

0 Ifpossible, estimate degree of pestinfestation per plot;

[0 Takenote of presence, number, and activity of natural enemies
before spraying; compare to plots to be sprayed with chemical
insecticides;

[0 Performlocalized spraying of Bt solution (recommended dosage and
application method) on infested vegetable areas of learning field;

[0 Takenote again of presence, number and activity of natural enemies
after spraying; compare to plots sprayed with chemical insecticides;
and

[0 Takenote ofall relevant observations and experiences during this
activity.

3. Gobackto processing area; brainstormin small groups and present
outputto big group. Conduct participatory discussions to allow sharing of
experiences among participants and facilitators. Motivate farmersto
share their best experiences in using Btto control lepidopterous pests at
relatively moderate to serious infestation levels. Relate shared
experiences to effect of Bton natural enemy populations.

4. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Some suggested 0 Whichareasin plots were most concentrated with lepidopterous pests?
questions for 00 Whichvegetable cropwas more and less infested by lepidopterous pests?
processing What were the most distinguishing characteristics of lepidopterous pest
discussion damage? Which parts of plant did lepidopterous pests damage?

[0 Didyouobserve farmers spraying Btand chemical insecticides to control
lepidopterous pests? Didyou observe differences inthe presence,
number, and activity of pests and natural enemies in vegetable crops
sprayed with Btand chemical insecticides?

00 Didyouobserve farmers who sprayed Btalone to control lepidopterous
pests? Did farmers practice otherinnovative strategies to control
lepidopterous pests? What are these strategies?
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00 Dofarmers consider lepidopterous pests destructive to vegetables?

[ Whatothercultural management strategies can you use to complement
spraying Btto control lepidopterous pests and enhance natural enemy
populations even at relatively moderate to serious infestation levels?
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Exercise No.4.12

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Using cage traps and scaring materials as management
strategies against rats in vegetable production

Rats are among the most serious pests of vegetables in highlands. Signs of
gnawing, nibbling, cut seedlings, and damaged plant parts (e.g., flowers, pods,
fruits, roots tubers, etc.) and presence of runways and burrows in field suggest
theiroccupancy. Rats are nocturnal animals, which can cause heavy damage
onvegetables and other crops at nighttime. Rats readily multiply in areas
where food is abundant. Under field conditions, rats can live for one year or
longer. Afemale rat can reproduce up to fourtimes ayearwith an average of six
offsprings per litter.

Often, success of rat campaign is determined by how many rats are killed. This
isnotso. Alarge file of dead rats means that there are lots more rats outin field
ready to feed on vegetable crops. This also means that the number of dead
ratsis notas important as the number of live rats eating vegetable cropsin
field. Therefore, for rat management to be effective, farmers must learn how to
identify the presence of rats, understand rat barrow structures and runways,
and suggest practical rat management strategies.

Some enterprising farmers in the Cordilleras have evolved more practical and
effective management strategies againstrats. Forexample, using cage traps
and scaring materials are reportedly effective and now commoninthe
Mountain Province. Similar effective strategies can be more regularly shared
among farmersin FFSs and, in the process, evolve much improved
approaches. This exercise was designed to achieve this purpose.

e InFFS, TOTand VST sessions, when there are early infestation signs of
ratsinlearningfield

¢ Whenfarmers wantto learn from other farmers theirinnovative practices
in using traps and scaring materials againstrats in vegetable fields

Thirty minutes to one hour of field walks, observations, and interaction
withfarmers
e Thirtyminutes to one hour of hands-on and brainstorming session
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Learning objectives .

Materials o

Methodology

Steps 1.

To create awareness and understanding among participants on role of
cage traps and scaring materials as management strategies against rats
in vegetable production.

To learn from other farmers their innovative practices in using different
traps and scaring materials as management strategies againstratsin
vegetable production.

Office supplies (Manila papers, notebooks, ball pens, marking pens, and
crayons)

Vegetable crops grown in learning and adjoining fields showing early
infestation signs of rats

Differenttrap and scaring materials (e.g., cage traps, used cassette
tapes, used plastic bags or cellophane, wire, etc.)

Fieldwalks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe as many vegetable crops with early infestation signs of
ratsinlearning and adjoining fields. Take note of the signs of gnawing,
nibbling, cut seedlings, and damaged plant parts (e.g., flowers, pods,
fruits, roots, tubers, etc.) and presence of runways and burrows in field.
Interview other farmers, if necessary. Listdown all observations related to
the following:

Crops grown and crop stand;

Signs of rat damages on plants and plant parts;
Presence of runways, burrows, footprints, and feces; and
Management strategies employed by farmers, if any.

O O0OoQgd

Go back to processing area; brainstormin small groups and present
output to the big group.

Conduct participatory discussions to allow sharing of experiences among
participants and facilitators. Motivate farmers to share their best
experiences in using different traps and scaring materials against rats.
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4. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

5. Facilitate farmers to do hands-on of installing cage traps and scaring
materials when early infestation signs of rats are observed in learning field
by improving procedures given below:

Option 1 (Using Cage Traps)

00 Acquire orfabricate and install at least five cage traps with
appropriate baits in strategic places (e.g., runways and burrows) of
learning field before nighttime;

O Inspectandgathercage traps with rat catches in the succeeding
morning;

[0 Recordanddispose rat catches promptly;

00 Reinstall cage traps inthe same area before nighttime;

[0 Gatherandreinstall cage traps withoutrat catch near reinstalled cage
traps with previous rat catches; if possible, estimate percentrat
damage;

[0 Repeat process daily until necessary; and

[0 Takenote of all relevant observations and experiences during this
activity.

Option 2 (Using Scaring Materials)

[0 Install scaring materials (e.g., used cassette tapes, used plastic
bags orcellophane, etc.) at adistance of one-meter in rows within
plots;

O Inspectandrecord presence of runways, burrows, footprints, and
fecesinthe succeeding morning;

00 Inspectandalsorecord signs of rat damages on plants and plant
parts inthe succeeding morning; if possible, estimate percent rat
damage;

O Repeat process daily until necessary;

0 Ifdifferent scaring materials were used, determine best scaring
material; and
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Some suggested
questions for
processing
discussion

[0 Takenote ofall relevant observations and experiences during this
activity.

Didyou observe farmers using cage traps againstrats in their fields? Did
you observe farmers using scaring materials against rats in their fields?
What traps and scaring materials against rats were commonly used by
farmers?

Didyou observe any differences in effectiveness among different traps
and scaring materials used againstrats? Whenis it practical to use cage
traps againstrats? When are scaring materials more practical to use
againstrats?

What stages of crops are most susceptible to rats? Were there
differences in crop stand and severity of rat damage between vegetable
fields, which used and did not use traps and scaring materials against
rats?

What other innovations did you learn from other farmers in using different
traps and scaring materials against rats?

What other cultural management practices can you use to complement
cage trapping and using scaring materials as management strategies
againstrats in vegetable production?
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216

Disease Management

Many discovery-based exercises compiled under ‘Disease Management’ sub-
section inthis new volume are additional exercises identified in a previous
curriculum development workshop®! which were validated by participantsina
recently concluded intensive one-month Refresher Course for Trainers of IPM
in Crucifers and Other Highland Vegetable Crops®2. However, some discovery-
based exercises inthis subsection are supplements to previous exercises
under Section 6, Field Guide of Discovery-based Exercises for Vegetable IPM,
Volumel, such as:

Bacterial oozing technique: Identifying bacterial wilt disease of
solanaceous vegetables in farmers’fields. This discovery-based
exercise was designed to supplement ‘Disease Culture: Recognizing
Disease Symptoms of Potato Blights and Wilts’ and ‘Field Experiment
for Bacterial Wilt of Potatoes: How Do Bacteria Spread?’.

Water floating technique: Determining presence ofgolden cyst
nematodes in potato fields. This discovery-based exercise was
designedto supplement Field Walks and Brainstorming: Potato Cyst
Nematodes’.

Simulation exercise: Understanding disease transport in vegetables.
This discovery-based exercise was designed to supplement ‘Disease
Culture: How To Learn More About Vegetable Diseases’.

Sap transmission technique: Understanding how virus diseases are
transmitted in vegetable fields; and Uprooting and proper disposal as
amanagement strategy against tymo virus disease of chayote.

These discovery-based exercises were designed to supplement ‘Field
Walks and Sharing of Ideas: Virus Diseases of Vegetables'.

81

Binamira, J.S. 1998. A Consultant’s Report: Curriculum Development for Trainers and Farmer

Field Schools on IPM in Crucifers and Other Highland Vegetable Crops. Cordillera Highland
Agricultural Resources Management Project, Department of Agriculture, CAR Regional Field
Unit, Baguio City, Philippines. pp6-23.

82 Binamira, ].S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers
and Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management
Project, Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. ppl5-22.
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e |eafremoval and properdisposal as disease management strategy
against leaf diseases of vegetables. This discovery-based exercise
was designedto supplement ‘Field Experiment: Will Leaf Removal
Work For Leaf Spots of Cabbage?'.
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Exercise No.4.13

Background
andrationale

Whenisthis exercise
most approriate?

How long will this
exercise take?

Simulationexercise:
Understanding disease transport in vegetables

Plant pathogens are very minute disease-causing microorganisms that reduce
the aesthetic value, quality, andyield of infected vegetable crops. Unlike
insect pests, which normally moves using their appendages (e.g., wings, legs,
etc.), microorganisms are transported mainly through mechanical means from
one place to another. Thus, disease transport can be accomplished by any of
the following means: (a) carried from source by wind or water, (b) transported
from source by clinging to anything it came in contact with, or (c) transferred by
man and animals directly from source to another point either intentionally or
accidentally.

Clearly, diseases do notjust occur. They consist of a sequence of various
stages during the course of their development, a succession of events or
modifications, one usually leading to another. These living and nonliving things
play animportantrole in the dissemination of diseases. However, these
agents have their own way of transporting a disease®.

InFFSs, farmers can better understand mechanisms of disease transport
through field walks, observations, simulation exercise and participatory
sharing of experiences among them and facilitators. This exercise was
developedto serve this purpose.

During FFS, TOT, and VST sessions as component of ‘Integrated Disease
Management’ topic

e Whenfarmers wantto learn how vegetable diseases are transported from
one place to another

Thirty minutes to one hour field walk observation and simulation exercise
¢ Thirtyminutes to one hour brainstorming session

83 IIBC. 1996. Integrated Pest Management for Highland Vegetables, Volume 4: Training Guide for

Participatory Action Towards Discovery Learning. International Institute for Biological Control,
BPI Compound, Baguio City, Philippines. pp113.
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Learning objectives

Materials

Methodology

Steps

To create awareness and appreciation among participants of different
disease transport mechanisms in vegetable fields.

Toimprove farmers’ decision-making skills through better understanding
ofthese different disease transport mechanisms.

Vegetable fields with standing crops that are infected with diseases

Flour, rice bran, lime or any nontoxic white powder substance that is cheap
andlocally available

Barrenfield (preferably dry and not so weedy)

Field walks, simulation exercise, and brainstorming

Start exercise by conducting field walks and observations in vegetable
fields with standing crops that are infected with diseases. Listdown all
observations related to spread of diseases among plants within afield and
between vegetable fields.

Ask participants to goto abarren field and request for one volunteer to
broadcast any available powder material evenly on soil surface of a barren
field. Ask other participants to observe how powder material is distributed
inabarrenfield. Let all participants walk over an area and observe what
happenedto applied powder material as they walk around.

Parallel simulation exercise with disease transport mechanismsin
vegetable field observed with standing crops that are infected with
diseases, such as:

Bacteriathat get around by water;
Fungithat get around by wind;
Virusesthat get around by insects; and
Nematodes that get around by dirt.

O O0OoQgd

Process activity by brainstorming and participatory sharing of experiences
among participants and facilitators.
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Some suggested
questions for
processing
discussion

5.

Summarize and synthesize all learning experiences shared. Draw up
conclusions and recommendations from this exercise.

What part of your body was contaminated with white powder material when
you walked overthe field? How did white powder material contaminate
yourbody?

Didthe white powder material applied in the field move to other areas?
How?

Didthe white powder material that contaminated your body move to other
bodies orareas as you walked in the field? How?

Were there still white powder materials left inyour body after leaving the
field? Where did the white powder material go? How?

Doyouthink vegetable diseases can be transported in the same way?
What made you think s0?

Canfarmtools transport vegetable diseases to otherareas? Do you know
of other means by which vegetable diseases can be transported to other
places?

Canwe manage vegetable diseases by knowing how they are transported
tootherplaces? How?

What practical cultural management practices can you suggest that will
avoidtransport of vegetable diseases from one place to another?
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Exercise No.4.14

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Learning objectives

Waterfloating technique:
Determiningthe presence ofgolden cyst nematodes in
potatofields

Golden cyst nematode is one of the most destructive pests of potato. At high
population, cystnematodes can inflict serious damage to vegetable crops.
Symptoms on above ground plant parts resemble that of drought injury or
nutrient deficiency. Most farmers are not aware that their fields are infested by
cystnematodes. A practical and appropriate tool should be available forthem
to determine presence of these harmful organisms in their fields.

Thus, water-floating technique is a very useful tool for farmers in assessing
golden cyst nematode infestation in their own fields. Inthis foregoing exercise,
living and squirming nematodes will be impressive to see, particularly for
farmers who do not even know they exist8.

* InFFS, TOT, and VST sessions, when existing farmer’s fields are possibly
infested by golden cyst nematodes

¢ Whenfarmers wantto experience how live cyst nematodes look like and
learn how other farmers manage them in their fields

e Onehourand 30 minutes for field walks, and observations in learning field
and hands-on exercise in processing area
¢ Thirtyminutesto one hour brainstorming session

e Tomake participants aware and understand how properidentification of
golden cyst nematodes contribute to better management of the problemin
vegetable fields.

e Tolearnhowto identify golden cyst nematode infested fields and
experience how living nematodes look like.

84 IIBC. 1996. Integrated Pest Management for Highland Vegetables, Volume 4: Training Guide for

Participatory Action Towards Discovery Learning. International Institute for Biological Control,
BPI Compound, Baguio City, Philippines. pp110.
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Materials

Methodology

Steps

Some suggested
questions for
processing
discussion

|

Vegetable field suspected to be infested with golden cyst nematodes
Field supplies (fine mess nets or sieves # 10, 20, and 30, magnifying lens
[10x], plastic bags for specimens, farming tools, bowl and water)

Office supplies (Manila paper, marking pens, and masking tapes)

Field walks, hands-on, and brainstorming

Divide big group into five smaller groups. Go to the field and observe
plants showing symptoms of golden cyst nematode infestation.

In suspected nematode infested field, gather soil samples with plant.
With aid of fine mess nets or sieves # 10, 20 and 30, wash soil samples
until semi-clear water solution is obtained. With the finest sieve, collect
water solutionand place in clean and transparent glass vial.

Have water in vial settle down for 20 minutes or wait until particles are
already settled. With the aid of 10x-magnifying lens, observe squirming
pechay seed-like golden cyst nematodes. List down observationsin small
groups.

After observations, conduct participatory discussions in a big group to
allow sharing of experiences among participants and facilitators.
Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Have you seen any squirming pechay seed-like structures?
Canyouexplainordescribe (e.g., color, structure, appearance, size, etc.)
whatyou sawto the group?

What symptoms were expressed in plant by golden cyst nematode
infestation?

What were the possible sources of pest infestations? How are they
transmitted?

How can we avoid infestation of golden cyst nematodes in our vegetable
fields?

What cultural management practices can be undertaken to prevent golden
cystnematode infestation in potato fields?
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Exercise No.4.15

Background
andrationale

Whenisthis exercise
most approriate?

How long will this
exercise take?

Bacterial oozing technique:
Identifying bacterial wilt disease of solanaceous vegetablesin
farmers’ fields

Diseases of vegetable crops are caused by plant pathogens such as virus,
fungus, bacteria, and nematodes. For solanaceous vegetables, the most
destructive disease caused by bacteria is bacterial wilt, commonly known as
kuyos. The disease initially causes partial wilting of plants. The vascular
tissue of main stemturns brown. The infected tubers ooze through eyes or
stolon end of tubers from vascular ring of cut tubers. This bacteriumis soil-
borne and can persist for many years. High soil temperature and high soil
moisture favor the disease. Unless farmers know how to determine which
plant pathogen causes disease, they cannot employ appropriate control or
management approaches.

Forfarmers to determine iftheir fields are infected by bacterial wilt or other
bacterial diseases, they can adopt the bacterial oozing technique®. This
technique can be used also to determine if other bacterial diseases infect a
vegetable field. In FFSs, this technique will be a useful tool to aid farmersin
their decision-making process, hence this exercise.

InFFS, TOT, and VST sessions when there are different vegetable
diseases that can be foundin learning and adjoining fields

e Whenfarmers wantto learn practical tools to identify bacterial diseasesin
their own vegetable fields

Thirty minutes to one hour for field walks and observations of different
solanaceous vegetable diseases in learning field and adjoining vegetable
farms

e Thirtyminutesto one hour brainstorming session in processing area

85 IIBC. 1996. Integrated Pest Management for Highland Vegetables, Volume 4: Training Guide for
Participatory Action Towards Discovery Learning. International Institute for Biological Control,
BPI Compound, Baguio City, Philippines. ppl106-107.
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Learning objectives

Materials

Methodology

Steps

To make participants aware of and understand that different solanaceous
vegetable diseases are caused by different plant pathogens.

Tolearn a practical method in identifying bacterial diseases of
solanaceous vegetables.

Fields planted to different solanaceous vegetable crops infected with
differentdiseases
Office supplies (Manila papers, notebooks, ball pens, and marking pens)

Fieldwalks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe as many solanaceous crops in learning and adjoining
fields infected with different diseases. Search for partially wilting plants,
observe symptoms, pull plants, and bring themto processing area. List
down all observations related to pest and disease occurrence, kind of
crops planted, crop stand, etc.

Go backto processing area, cutroots of plants, and observe them. Cuta
part of stem above ground level to about 5-cm length. Inserttoothpickinto
stem partandhangitinaglass of water. Leave glass for afew minutes.
Dothe same process using tubers, roots, and different parts of stem.
Observe 0oze coming out of stem-base (bacterial wilt). Compare different
set-up.

Brainstormin small groups and present output to big group. Conduct
participatory discussions to allow sharing of experiences among
participants and facilitators.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
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Some suggested [0 Whathappenedtothe colorofwater? Have you seen milky liquid from the
questions for stem?

processing [0 Doyou believe this is causing wilting of solanaceous crop you tested?
discussion Why? How can we confirm this?

[0 Does healthy crop produce or have this milky liquid coming from stem or
tuber? What were the symptoms of infected plants before soaking?

0  Whatwillyoudoinyourfarmifyou confirmed that there is bacterial wilt
infection of solanaceous vegetable you planted?

[0  Doyouknow of other practical ways of determining the presence of
bacterial wiltinyour vegetable farm? How dowe do it?
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Exercise No.4.16

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Learning objectives

Saptransmissiontechnique:
Understanding how virus diseases are transmittedin
vegetablefields

Virus diseases are most difficult to manage in vegetable production. Either
one oracombination of the following usually transmits them: (a) direct
mechanical contact, (b) aid of insect victors, or () other carriers. Strongwinds
andrains, as well as action of man who tends his vegetable crops regularly and
otheranimals harboring around these crops may cause direct mechanical
transmission of virus diseases. Symptoms of some virus diseases may also
appear similarto those suffering from physiological and nutritional disorders.

InFFSs, farmers will need practical techniques that will ensure accurate
disease identification and understanding of virus disease transmission in their
ownfields. Thus, this simple exercise was designed to enable participants to
address this particular concern.

InFFS, TOT, and VST sessions, when first signs or symptoms of virus
disease infection are observed in learning and adjoining fields

e Whenfarmers wantto learn practical techniques to accurately identify and
understandvirus disease transmission in their vegetable fields

Thirty minutes to one hour for field walks, observations, and collection of

suspected virus-infected vegetables in learning and adjoining field

e Thirtyminutes to one hour brainstorming session and setting-up of
exercise in processing area

e Fifteento 30 minutes consecutive weekly observations and processing

after setting-up this exercise

To make participants aware and understand how accurate virus disease
identification and transmission lead to its better management in their own
farms.

¢ Tolearnthrough hands-on anddirect observations how virus diseases are
transmitted in vegetables by mechanical means.
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Materials e Vegetablefields where signs and symptoms of virus infections can be
observed
e Mortarand pestle (canbe improvised), suspected virus-infected and
healthy test-plants, hand-sprayer and sandpaper)
e QOtheroffice supplies (e.g., Manila papers, notebooks, ball pens, and

marking pens)
Methodology e  Fieldwalks, hands-on and brainstorming
Steps 1. Divide participants into smaller groups and ask them to conduct field

walks and observe and collect healthy and suspected virus-infected plants
orplant parts in learning and adjoining vegetable fields. Interview other
farmers, if necessary. Listdown all observations related to signs and
symptoms (e.g., rosetting, curling, mosaic appearance, etc.), pestand
disease occurrence, kind of crops planted, crop stand, etc.

2. Gobackto processing area and set-up this exercise by performing the
following activities:

0 Poundsuspectedvirus-infected plants and extractjuice or sap;

[0 Create artificial mechanical damage by rubbing sandpaper on leaves
of healthytest-plants (e.g., same crop species, or any seedlings of
othercrop species);

[0 Sprayorrub extracted sap orjuice on damaged and undamaged
leaves of healthy test-plants; and

[0 Observe andtake note of physical changes on test-plants after 14-21
days.

3. Brainstormin small groups and present output to the big group. Conduct
participatory discussions to allow sharing of experiences among
participants and facilitators.

4. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
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Some suggested
questions for
processing
discussion

0

What vegetable crops did you observe showing symptoms of virus
infections?

Were there differences in symptoms exhibited by different crops you
observed?

Didyou observe same symptoms in test-plants after one week, two
weeks, and three weeks? Were you convinced that virus diseases could
be transmitted through mechanical means?

What are the other means by which virus diseases can be transmitted in
vegetable crops?

What is the importance of knowing how virus diseases are transmittedin
vegetable crops?

What practical management strategies can you design after knowing virus
diseases transmission mechanism?
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Exercise No.4.17 Hot watertreatment as a control strategy against soil-borne

diseases of vegetables
Background Many farmers believe that use of certified seeds will ensure production of
andrationale healthy and vigorous seedlings. Thisis not so. Invegetable areas, where soil-

borne plant pathogens are prevalent, proper seedbed care is of paramount
importance. Thisincludes using appropriate soil media, proper seed bed
preparation, and soil sterilization. Hot water treatment is a practical soil
sterilization method, which when done properly will safeguard seedlings from
fungal and bacterial disease infections and will promote better seedling growth
and development®®,

Some farmers constantly make modifications to improve effectiveness of hot
watertreatment as a soil sterilization method. In FFSs, these innovations
should be shared among farmers to furtherimprove current best practices of
soil sterilization using hot water treatment. This exercise was so designed to
allow farmers to freely share these experiences.

Whenisthisexercise ¢ InFFS, TOT, and VST sessions, when soil-borne vegetable diseases are
most approriate? prevalentinfarmer’s fields
e Whenfarmers wantto learn more about other farmers’ best practices in
using hot water treatment to control soil-borne vegetable diseases in

seedbed
How long will this ¢ Onehourand 30 minutes for field walks, observations, and hands-on
exercise take? exercise in learning field

¢ Thirtyminutesto one hour brainstorming session

Learning objectives e Tomake participants aware of and understand the importance of soil
sterilization in the control of soil-borne vegetable diseases in seedbeds.
¢ Tolearncurrentinnovations made by farmers and furtherimprove their
skillsin using hot water treatment as a soil sterilization method.

86 Milagrosa, S.P. 1998. Personal communication.
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Materials

Methodology

Steps

Office supplies (notebooks, ball pens, marking pens, crayons, Manila
papers)

Field supplies (kerosene can, fire wood, black plastic sheets, mat or jute
sacks, sprinkle cans, etc.)

Vegetable field ready for seedbed preparation (vegetable seedbed to be
used as the learning field)

Field walks, hands-on, and brainstorming

Divide the big group into five smaller groups. Before sterilizing seedbeds
by hot water treatment, each group should observe already established
seedbeds in adjoining farms and record estimated percentage
germination, seedling vigor, weeds present, pest and disease occurrence,
etc.

Each small group will then sterilize their seedbeds using hot water
treatment. The groups may optto leave a portion of their seedbed
untreated forcomparison. The procedure below is an option that

participants can brainstorm in big group for possible modification:

[0 Stirsoil several times and expose to sunlight;

00  Pourboiling water (70-90%) on to seedbed until water penetrates soil
toatleastfourinches deep;

O Covertreated seedbed with black plastic sheets for at least 30
minutes; and

00 Afteronetotwodays, incorporate appropriate soil media and sow
required amount of seeds.

Every week thereafter, each group will record same observations they
made intheir seedbed before hot water treatment. Afterevery
observation, participants should brainstorm in small groups to summarize
their observations but present same to the big group every other week
until seedlings are ready for transplanting. The summary of weekly
observations should be printed in Manila paper.
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Some suggested
questions for
processing
discussion

4,

Afterfinal observations, conduct participatory discussionsin abig group
to allow sharing of experiences among participants and facilitators.
Synthesize and summarize output of small groups into one big group
output.

Draw up conclusions and recommendation from this exercise.

Whenis the best time to prepare and sterilize seedbed by hot water
treatment? Why?

Didyou observe differences in percentage seed germination, seedling
vigor, pest and disease occurrence, etc., in hot water treated and
untreated seedbeds?

Were there variations or modifications made by each group to common
procedures used in sterilizing seedbed by hot water treatment? Why? Did
variations or modifications improve effectiveness of method?

Did sterilizing seedbed by hot water treatment reduce occurrence of soil-
borne vegetable diseases? Wasiit cost efficient? Was it practical? What
other benefits canyou derive from soil sterilization?

What other management strategies can you use, which will complement
seedbed sterilization by hot water treatment, to reduce disease
occurrence?
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Exercise No.4.18

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Usingresistant varieties as amanagement strategy against
beanrust disease oflegumes

The development of resistant or tolerant varieties through selection and
breedingis one of the best approaches to pest management®’. Sometimes,
growing cultivars resistant to a particular disease is the only way in which
diseases can be controlled. Overhead irrigation during dry season, right timing
of planting, and general field sanitation are known to reduce incidence of bean
rust. However, using bean rust resistant varieties is a more practical and
economical disease management approach.

Inthe Cordilleras, farmers themselves through their experiences select
outstanding varieties most suitable to local growing conditions. Vegetable
varieties that are highyielding, tolerant to diseases and environmental
stresses are selected for seed production. Inthe case of bean rust, farmers
had identified which among the legume vegetables are more resistant or
tolerantto the disease during a particular season. These experiences mustbe
regularly shared among farmers in FFSs to update their knowledge on local
adaptability of these legume varieties. This exercise was designedto achieve
this purpose.

e InFFS, TOT, and VST session, before planting leguminous vegetablesin
learning field

e Whenfarmers wantto learn varietal adaptability of leguminous vegetables
tobeanrust and other stresses from other farmers

Thirty minutes to one hour for field walks and observations of leguminous
vegetables most adapted to bean rust and other stresses inlearning and
adjoining fields

e Thirtyminutes to one hour for brainstorming session in processing area

87 Bautista, O.K. (Ed.) 1994. Introduction to tropical horticulture. 2nd Edition. SEAMEO
Regional Center for Graduate Study and Research in Agriculture (SEARCA) and University of
the Philippines Los Bafios (UPLB), College, Laguna, Philippines. pp366-379.
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Learning objectives .

Materials ]

Methodology

Steps 1.

Tomake farmers aware and understand how adaptability of leguminous
vegetablestobean rustand other stresses canimprove productivity.
To learn adaptability of leguminous vegetables to bean rust and other
stresses from other farmers.

Fields planted to leguminous vegetables showing different adaptability to
bean rust and other stresses in adjoining fields of learning field
Office supplies (Manila papers, notebooks, ball pens, and marking pens)

Field walks and brainstorming

Divide participants into smaller groups and ask themto conduct field
walks and observe as many leguminous vegetables plantedin adjoining
fields of learning field. Interview other farmers, if necessary. Listdown all
observations related to:

Kind and variety of leguminous vegetables planted,;

Degree of bean rust infection and pest infestation;

Crop adaptability to other stresses; and

Farmer’s reasons for choosing particular leguminous vegetables.

s s |

Go backto processing area. Brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow sharing
of experiences among participants and facilitators. Classify leguminous
vegetables observed and shared by farmers according to:

Varieties or cultivars most resistant or tolerant to bean rust;
Varieties or cultivars most resistant or tolerant to other stresses;
Varieties or cultivars with highest yield potential;

Varieties or cultivars most adapted to local conditions during dry and
wet seasons; and

[0 Varieties orcultivars most preferred by farmers and consumers.

[ |

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
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Some suggested
questions for
processing
discussion

0

Didyou observe differences in adaptability of leguminous vegetables to
beanrustand other stresses infarmers’ fields?

Didyou observe crops introduced from different elevations that were
adaptedtobeanrust and other stresses in farmers’ fields?

What pests and diseases were prevalent on crops observed in farmers’
fields?

Didyoulearn from other farmers their experiences on adaptability of
leguminous vegetables planted in the areato bean rustand other
stresses? Which of the leguminous vegetables they tried were more
adaptedtobeanrustand other stressesinanarea? Why?

Didyou learn from other farmers some leguminous vegetables that were
more adapted to bean rust and other stresses inthe area? What were
these leguminous vegetables? Why did these leguminous vegetables
have wider range of adaptability?

Which ofthese leguminous vegetables were more adapted to bean rust
and other stresses during the wet season? Which of these leguminous
vegetables were more adapted to bean rustand other stresses during the
wetseason?

What were the good characteristics of leguminous vegetables that were
observed adaptable to bean rust and other stresses in the locality?
What other cultural management practices can complement adaptability
of leguminous vegetables to bean rust and other stresses inimproving
productivity and profitability?
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Exercise No.4.19 Using proper medium for seedbed preparationto control
soll-borne diseases of vegetables

Background Many vegetable farmers still produce their seedlings in seedbeds without using

andrationale appropriate seedbed medium. This practice usually results in production of
small and weak seedlings that are susceptible to attack by pests and
diseases. Poor seedling growth and developmentin seedbeds is often
associated with use of infertile and pathogen infected soils. Infertile soil
medium cannot provide the right amount and kind of nutrient elements that are
necessary at earlier stage of seedling development.

Onthe otherhand, use of pathogen contaminated soil medium may lead to
early development of soil-borne diseases in vegetable plants, which may
eventually resultin lowyield and poor quality product®. Itis therefore important
forfarmers to understand and become aware of the advantages in using
appropriate medium for seedbed preparation. Through field walks,
observations and participatory sharing of experiences among farmers in FFSs,
their skills, and understanding of this cultural management practice can be
further enriched, hence this exercise.

Whenisthisexercise ¢ InFFS,TOT, and VST sessions, two weeks before seedbed preparationin
most approriate? learning field
e Whenfarmers wantto learn better practices from other farmers regarding
the use of appropriate medium for seedbed preparation

How long will this e Onehourandthirty minutes for field walks, observations, and hands-on
exercise take? exerciseinlearningfield
e Thirtyminutes to one hour of brainstorming session

Learning objectives o Tomake farmers aware of and understand the importance of using
appropriate seedbed medium to control soil-borne vegetable diseases.
e Tolearnbetter practices of other farmers and furtherimprove their skills in
using appropriate medium for seedbed preparation.

88 Milagrosa, S.P. 1998. Personal communication.
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Materials

Methodology

Steps

Office supplies (Manila papers, notebooks, ball pens, marking pens, and
crayons)

Field supplies (garden soil free from soil-borne pathogens, river sand,
measuring cans, dried crushed alnus leaves or other leguminous leaves,
ash, sprinkle cans, etc.)

Vegetable fields ready for seedbed preparation (vegetable seedbed in
learning field)

Field walks, hands-on, and brainstorming

Divide the big group into five smaller groups. Before seedbed preparation,
each group should observe already established seedbeds in adjoining
farms and record materials used, estimated percentage germination,
seedling vigor, weeds present, pest and disease occurrence, etc.
Interview some farmers to gather other relevant information.

Each small group will then gather appropriate seedbed medium and
prepare seedbed for their assigned vegetable crops. The participantsin
each small group should brainstorm also for possible modification of
procedure and materials to use. The groups may opt to leave a portion of
their seedbed untreated for comparison.

Every week thereafter, each group will record the same observations they
made before seedbed preparation. Afterevery observation, participants
in each small group should brainstorm and summarize their observations
but present the same to big group every other week until seedlings are
ready fortransplanting. The summary of weekly observations should be
writtenin Manila paper.

Afterfinal observations, conduct participatory discussions in big group to
allow sharing of experiences among participants and facilitators.
Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
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Some suggested 0
questions for
processing 0
discussion
0
0
0

Whenisthe best time to gather medium and prepare seedbeds for
vegetable growing? Why?

Didyou observe differences in percentage seed germination, seedling
vigor, pest and disease occurrence, etc., in treated and untreated
seedbeds which you prepared, and seedbeds you observed in adjoining
farms of learning field?

Were there variations or modifications made by each group to common
procedures and medium used in preparing seedbeds? Why? Did
variations or modifications improve effectiveness of method?

Did use of appropriate medium for seedbed preparation reduce
occurrence of soil-borne vegetable diseases? Was it cost efficient? Was it
practical? What other benefits can you derive by using appropriate
medium for seedbed preparation?

What other management strategies can you use to reduce disease
occurrence, which will complement the use of appropriate medium for
seedbed preparation?
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Exercise No. 4.20

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Usingraised beds as amanagement strategy against vegetable
diseases

Raised beds or plots are usually constructed depending on the preference of
farmers and prevailing field conditions. However, anideal raised bed is about
1-mwide, 10-mlong, and 30-cm high. Raised beds are preferred over flat beds
in areas with heavy rainfall and in lower elevation areas where drainage is poor.
[tis also advisable in stony areas where topsoil is shallow and had to be
strapped always to establish right soil depth before planting for better crop
growth.

Raised beds are also easiertowork on, neater and less subject to trampling
because spaces in between beds serve as pathways as well. Properly
prepared raised beds promote good root development, conserve soil moisture
better, and make drainage more effective, thus minimizing infection of fungal
and bacterial diseases in vegetable production®.

Farmers through field walks, observations, and participatory discussionsin
FFSs can share the best practices in raised bed preparation. This approach will
allowthemto learn from experiences shared by co-farmers and enable them to
furtherimprove effectiveness of raised beds as amanagement strategy
againstvegetable diseases. This exercise was designed to address this
particularconcern.

InFFS, TOT, and VST sessions, when bed and plot preparation is about to
startin adjoining and learning fields

¢ Whenfarmers wantto learn more from cofarmers about theirimproved
practices inraised bed preparation

Thirty minutes to one hour field walks, observations, and interaction with
farmers
¢ Thirtyminutesto one hour hands-on and brainstorming session

89 Milagrosa, S.P. 1998. Personal communication.
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Learning objectives e Tocreate awareness and appreciation among participants on the role of
raised beds in management of vegetable diseases.
¢ Tolearnandunderstandthe best practices of co-farmers in using raised
beds or plot as a disease management strategy in vegetable production.
e Tolearnfrom others and understand other benefits derived by farmers
from using raised beds in vegetable production.

Materials e Office supplies (handlenses, notebooks, ball pens, marking pens,
crayons, Manila papers)
e Vegetable crops growninraised beds and flatbeds (e.g., vegetable crops
aremore or less at same growth stages)

Methodology Fieldwalks, hands-on, and brainstorming

Steps 1. Divide participants into smaller groups and ask themto conduct field
walks and observe as many vegetable crops grown in raised and flat beds
infields. Take note of different activities in raised and flat bed
preparations. Interview other farmers, if necessary. Listdown all
observations related to pest and disease occurrence, crop stand, weed
growth, soil moisture, drainage conditions, etc.

2. Gobackto processing area, brainstorm in small groups and present
output to the big group. Conduct participatory discussions to allow sharing
of experiences among participants and facilitators. Motivate farmersto
share their best experiences in raised and flat bed preparations.

3. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
Facilitate farmers to do hands-on during actual bed preparations in their
learning fields of the best experiences they shared.
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Some suggested
questions for
processing
discussion

0

Whatwas the most common dimensions (width, length, and height) of
raised beds you observedin farmers’ field?

When s the propertime to prepare raised beds? Why? What crops need
tobe growninraised beds? Why?

Didyou observe any differences in pest and disease occurrence on
vegetable crops growninraised and flat beds? What pests and diseases
were more prevalent?

Were there differences in crop stand, weed growth, soil moisture, and
drainage conditions between vegetable crops grown in raised and flat
beds or plots?

Didyou observe variation in raised bed preparations? Were there
differences in pest and disease occurrence among variations? Were there
differences in crop stand, weed growth, soil moisture, and drainage
conditions among variations?

Were there variations in other cultural management practices employed
when using different variations of raised bed or plot preparations?

Which of the raised bed variation was most cost efficient? Which of the
raised bed variation was most practical?

Was vegetable growing in raised beds effective in reducing disease
occurrence?

What other management strategies can you use to reduce disease
occurrence which will complement growing of vegetable crops in raised
beds?

What other benefits can you derive by growing vegetables inraised beds?
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Exercise No.4.21 Propermethod of sowing in seedbed to control soil-borne

diseases of vegetables
Background There are different sowing techniques used in vegetable production. Some
andrationale techniques used by vegetable farmers were very appropriate while some were

less appropriate to their prevailing local conditions. These inappropriate
sowing practices often lead to wastage of seed materials, high incidence of
seedbed diseases, poor quality seedlings and consequently, to very low
productivity®®. Onthe otherhand, use of appropriate sowing methods can
resultin production of healthy seedlings, reduction in cost of production, and
increase in productivity and profitability.

In FFSs, best sowing techniques practiced by some farmers can only be shared
among and learned by most of themto enrich their current practices through
participatory, experiential, and discovery-based learning approaches. Thus,
the foregoing exercise was designed primarily for this purpose.

Whenisthisexercise ¢ InFFS, TOT, and VST sessions, during seed sowing in seedbed of learning
most approriate? field
e Whenfarmerswantto learn better practices from other farmers on proper
seed sowingtechniques in seedbed

How long will this *  Onehourand 30 minutes for field walks, observations, and hands-on
exercise take? exercise inlearning and adjoining fields
e Thirty minutes to one hour brainstorming session

Learning objectives e Tomake participants aware and understand how proper seed sowing
techniques in seedbed can help control soil-borne vegetable diseases.
* Tolearnbetter practices from other farmers and furtherimprove their
skills in proper seed sowing techniques in seedbed.

9% Milagrosa, S.P. 1998. Personal communication.
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Materials

Methodology

Steps

Office supplies (Manila papers, ruler, notebooks, ball pens, marking pens,
and crayons)

Field supplies (seeds, watering cans, measuring cans, bamboo sticks,
etc.)

Vegetable seedbed ready for sowing (vegetable seedbed in learning field)

Fieldwalks, hands-on, and brainstorming

Divide the big group into five smaller groups. Before sowing seeds in
seedbed, each group should observe already established seedbeds in
adjoining farms and record sowing method, seeding density, estimated
percentage germination, seedling vigor, pest and disease occurrence,
etc. Interview some farmers to gather other relevantinformation.

The participants in each small group should brainstorm for possible
modification of sowing method to use. Each small group will then sow
seedsinseedbed (e.g., hands-on) prepared for their assigned vegetable
crops. The groups may opt to use conventional sowing method to a small
portion of their seedbed for comparison.

Every week thereafter, each group will record the same observations they
made before sowing intheir seedbed. After every observation,
participants in each small group should brainstorm and summarize their
observations but present the same to the big group every other week until
seedlings are ready for transplanting. The summary of weekly
observations should be printed in Manila paper.

Afterfinal observations, conduct participatory discussions in abig group
to allow sharing of experiences among participants and facilitators.
Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendation from this exercise.
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Some suggested 0
questions for

processing 0
discussion

Whenisthe besttime to sow seeds in seedbeds for vegetable growing?
Why?

What was the most appropriate seeding rate and distance between rows?
Why?

Didyou observe differences in percentage seed germination, seedling
vigor, pest and disease occurrence, etc. in seedbeds where you sow
seeds and in seedbeds you observed in adjoining farms?

Were there variations or modifications made by each group to common
procedures for proper seed sowing in seedbed? Why? Did variations or
modifications improve effectiveness of method?

Did use of appropriate seed sowing method in seedbed reduce occurrence
of soil-borne vegetable diseases? Was it cost efficient? Was it practical?
What other benefits can you derive from appropriate seed sowing method
inseedbed?

What other management strategies can you use to reduce disease
occurrence, which will complement appropriate seed sowing methodin
seedbed?
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Exercise No.4.22

Background
andrationale

Whenisthis exercise
most approriate?

How long will this
exercise take?

Learning objectives

Mulching as ameans of disease preventionin vegetable
production

Mulching is a cultural management practice where plant residues (e.g., cogon
grass, otherweeds, rice straws or pine needles), plastic (e.g., polyethylene
sheets) and other appropriate materials are laid out on vegetable plots or beds
primarilyto conserve soil moisture and suppress growth of weeds®t. Mulching
also minimizes splash soil erosion and soft rot or other soil-borne disease
infections®. The purposes forand practices of mulching vary from farmer to
farmer, from crop to crop, and from season to season.

InFFSs, these learning experiences can be shared among farmers and
facilitators through field walks, observations, and participatory discussions to
enrich everyone’s experiences of said practice and thus contribute to better
management of vegetable diseases intheir own fields. This exercise was
designed specifically to address this concern.

InFFS, TOT, and VST sessions, as part of ‘Other Cultural Management
Practices in Vegetable Production’ topic

¢ Whenfarmers wantto learn from other farmers some improved practices
inmulching

Thirty minutes to one hour field walks, observations, and interaction with
farmers
e Thirtyminutes to one hour brainstorming session in processing area

To create awareness and appreciation among participants on the role of
mulching inmanagement of vegetable pests and diseases.

¢ Tolearnandunderstand other benefits experienced by farmers from
practice of mulching in growing vegetables.

91 Bautista, O.K. (Ed.) 1994. Introduction to tropical horticulture. 2nd Edition. SEAMEO
Regional Center for Graduate Study and Research in Agriculture (SEARCA) and University of
the Philippines Los Banos (UPLB), College, Laguna, Philippines. pp312-314.

9 Milagrosa, S.P. 1998. Personal communication.
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Materials

Methodology

Steps

Some suggested
questions for
processing
discussion

Office supplies (notebooks, ball pens, marking pens, crayons, Manila
papers)

Vegetable plots or beds mulched with plant residues (e.g., cogon grass,
otherweeds, rice straws or pine needles), plastic materials ( polyethylene
sheets) or other materials

Non-mulched vegetable plots orbeds (e.g., inthe same areawhere you
have mulched vegetable plots or beds)

Field walk and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe as many mulched and nonmulched vegetable plots or
bedsinthefields. Take note of different practices in mulching. Listdown
all observations related to pest and disease occurrence, crop stand, weed
growth, soil moisture conditions, etc.

Go back to processing area, brainstormin small groups and present
outputto big group. Conduct participatory discussions to allow sharing of
experiences among participants and facilitators.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations fromthis exercise.

Didyou observe differences in pest and disease occurrence between
mulched and nonmulched vegetable plots orbeds? What pests and
diseases were more prevalent?

Were there differences in weed growth and soil moisture conditions
between mulched and nonmulched vegetable plots or beds?

Didyou observe different mulching materials? Were there differencesin
pest and disease occurrence with different mulching materials? Were
there differences in weed growth and soil moisture conditions with
different mulching materials?

Were there differences in cultural management practices employed when
using different mulching materials?

Which mulching material was most cost efficient? Which mulching
material was most practical to use? Was mulching effective in reducing
pestand disease occurrence?
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00 Whatothermanagement strategies canyou employto complement
mulching inreducing pest and disease occurrence? What other benefits
canyou derive from mulching in vegetables?
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Exercise No.4.23 Leafremoval and proper disposal as adisease management
strategy against leaf diseases of vegetables

Background In certain instances, removal of entire plants is unnecessary. Satisfactory

andrationale control can be achieved by simply removing and disposing properly diseased
foliage of vegetable crops®. Forinstance, lower leaves of snap bean and
garden pea are removed and burned to control powdery mildew and bean rust.
Potato foliage affected with late blight is dehaulmed and destroyed by burning
to prevent inoculum from reaching tubers. Farmers, as an effective
management approach against purple blotch disease, report removal and
proper disposal of outermost fungus-infected leaves of green onion and leek.

In many FFSs conducted in Benguet and Mountain Province, leaf removal is
normally shared as acommon practice of farmers in managing moderate leaf
disease infections intheirvegetable farms. Itis their experience thatremoval
ofinfected leaves at earlier stage of disease development can effectively
prevent spread of these diseases to other plants or plant parts. This exercise
was designed so those farmers can share their best experiences inemploying
leaf removal and their proper disposal as a management strategy against leaf
diseases of vegetables.

Whenisthisexercise ¢ InFFS, TOT, and VST sessions, when there are early symptoms of leaf
most approriate? diseases onvegetables grown in learning and adjoining fields
e Whenfarmers wantto learn from each other innovative practices of leaf
removal and disposal as a management strategy against leaf diseases of
vegetables

How long will this Thirty minutes to one hour field walks, observations, and interaction with
exercise take? farmers and hands-on in learning field
e Thirtyminutes brainstorming session in processing area

9 Quebral, F.C. 1988. What one should know about plant diseases. University of the Philippines Los

Banos, College, Laguna, Philippines. pp18-20.
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Learning objectives

Materials

Methodology

Steps

To create awareness and understanding among participants about the
role of early leaf removal and disposal as a management strategy against
leaf diseases of vegetables.

Tolearn and do hands-on of proper leaf removal and disposal as a
management strategy against leaf diseases of vegetables.

Office supplies (notebooks, ball pens, marking pens, crayons, Manila
papers)

Vegetable crops showing early symptoms of leaf diseases in learning and
adjoining fields

Other supplies (pruning shear, knife, or scythe)

Fieldwalks, hands-on, and brainstorming

Divide participants into smaller groups and ask themto conduct field
walks and observe vegetable crops showing early symptoms of leaf
diseases inlearning and adjoining fields. Take note of cultural practices
employed. Interview other farmers, if necessary. Listdown all
observations related to disease occurrence, degree of infection, and
characteristic symptoms, etc.

Go backto processing area. Brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators. Motivate
farmers to share their best experiences in managing leaf diseases of
vegetables. Develop animproved procedure of leaf removal and proper
disposal as amanagement strategy for leaf diseases of:

00 Powderymildewandbean rust of legumes;
00 Earlyandlateblight of potato; and
[0  Purpleblotch of green onion and leek.

Facilitate each farmerto do hands-on of leaf removal when early infection
of leaf diseases is observed in learning field by improving the procedure as
listed:
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Some suggested
questions for
processing
discussion

00 Determineifthere are early symptoms of leaf diseases in learning
field;

0 Ifthere are early symptoms, remove all disease-infected leaves;

Dispose of all foliage removed and other plant debris properly; and

[0 Takenote ofall relevant observations and experiences during the
activity.

[}

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations fromthis exercise.

Didyou observe vegetable crops showing early symptoms of leaf diseases
in learning and adjoining fields?

Didyou observe any farmer practicing leaf removal to control early
infection of leaf diseases inthe field?

What leaf diseases can be effectively controlled by leaf removal? Is leaf
removal applicable to all vegetables with leaf diseases? When is the best
time to do leaf removal to control leaf diseases?

Didyou observe any innovative practices by farmers in leaf removal to
control leaf diseases of vegetables?

Didyou observe lesser degree of disease infection when leaf removal was
practicedto control leaf diseases?

What other cultural management options can you use to complement leaf
removal as acontrol strategy against leaf diseases of vegetables?
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Exercise No.4.24

Background
andrationale

Whenis this exercise
most approriate?

Uprooting and properdisposal as amanagement strategy
againsy tymovirus disease of chayote

The most common symptoms and effects exhibited by chayote plant with tymo
virus disease are overgrowths, stunting, yellowing, curling, and mottling.
Collectively, these symptoms are locally known as agparparya or parparya. The
tymovirus disease is very infectious and can be transmitted easily from
diseasedto healthy plants by mere contact or by animals, men, and machines.
[tis also suspected that tymovirus can be spread by some insects.

Uprooting or removal of entire disease plant is one common control measure.
Diseased plants are systematically removed from a plant population in order to
reduce the amount of inoculum to which chayote crop will be exposed.
Uprooting is a very sound practice in disease management, particularly when
tymovirus disease is just starting to build up. In severe cases, complete
destruction or uprooting of entire chayote population is an effective way of
eradicating tymovirus disease®. Inthe highlands, some chayote farmers
practice uprooting tymovirus-infected plants in their fields. Unfortunately, they
lack knowledge on the proper disposal of uprooted infected plants. Many
farmers, however, know that uprooting and proper disposal of virus-infected
plants is the most practical and effective management strategy against tymo
virus disease.

Throughtime, farmers that are more enterprising in the Cordilleras have
evolved more effective strategies that can complement uprooting and proper
disposal for better tymovirus disease management. Through participatory,
discovery-based, and experiential learning approaches in FFSs, these
strategies can be furtherimproved. The foregoing exercise was designed to
achievethis purpose.

InFFS, TOT, and VST sessions, when early symptoms of tymovirus
disease are observed on chayote planted in learning and adjoining fields
e Whenfarmers wantto learn from other farmers proper uprooting and
disposal of chayote plants infected with tymovirus disease

9 Quebral, F.C. 1988. What one should know about plant diseases. University of the Philippines Los
Banos, College, Laguna, Philippines. pp18-20.
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How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

Thirty minutes to one hour for field walks and observations of proper
uprooting and disposal of chayote plants infected with tymovirus disease
in learning and adjoining fields

Thirty minutes to one hour for brainstorming session in processing area

To make participants aware of and understand the role of proper uprooting
and disposal inmanagement of tymovirus disease of chayote.

To learn from other farmers proper uprooting and disposal in management
oftymovirus disease of chayote.

Vegetable fields showing early symptoms of tymovirus disease on
chayote plantedin learning and adjoining fields

Office supplies (Manila papers, notebooks, ball pens, and marking pens)
Other supplies (plastic bags, cutting, and digging tools, basket, match or
lighter, etc.)

Field walks and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe tymovirus-infected chayote plants in learning and
adjoiningfields. Interview otherfarmers, if necessary. Listdown all
observations related to:

[0 Varieties orcultivars of chayote planted;

00 Degree of tymovirus disease infection of varieties or cultivars; and

[0 Cultural management practices employed (uprooting, pruning, leaf
removal, disposal of crop residues, etc.)

Go back to processing area; brainstormin small groups and present
outputto the big group.

Conduct participatory discussions to allow sharing of experiences among
participants and facilitators. Motivate farmers to share their best
experiences in proper uprooting and disposal to manage the tymovirus
disease of chayote.
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Some suggested
questions for
processing
discussion

4,

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Facilitate farmers to do hands-on of proper uprooting and disposal to
manage tymovirus disease of chayote when early symptoms are observed
in learning field by improving procedures given below:

0  Lookfor tymovirus-infected vines and trace downward to base of

plant;

Dig and uproot plants with tymovirus-infected vines;

Place uprooted plants in a plastic bag or any suitable container;

Dispose and burn tymovirus-infected plants in a pit;

Repeat process as often as hecessary or as disease symptoms are

observedinlearning field; and

[0 Takenote of all relevant observations and experiences during this
activity.

I sy |

Didyou observe tymovirus-infected chayote plants in farmers’ field? What
symptoms did you observe on chayote plants infected with tymovirus
disease?

What chayote varieties or cultivars were more resistant to tymovirus
disease? What chayote varieties or cultivars were more susceptible to
tymovirus disease?

What sanitation practices did farmers commonly employ against tymo
virus disease of chayote?

Did farmers employ uprooting of tymo virus-infected chayote plants? Did
farmers properly dispose uprooted tymovirus-infected chayote plants?
How?

Didyou see different degrees of infections in chayote fields where
uprooting and no uprooting of tymovirus-infected plants were done? Did
you observe any innovative sanitation practices employed by farmers?
What were these practices?

What other cultural management practices can complement proper
uprooting and disposal of tymo virus-infected chayote fields?
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Exercise No.4.25 Use of beneficial microorganisms in managing soil-borne

vegetablediseases
Background In soil, many microorganisms live in close proximity and they interactina
andrationale unique way. The use of beneficial soil microorganisms for biological control of

soil-borne plant pathogens is possible only if such interactions between
species as competition, amensalism, and parasitism or predation occur.
Competitionis acondition where there is a suppression of one organism as two
species struggle for limiting quantities of nutrients, oxygen, or other common
requirements. Amensalism, onthe otherhand, occurs when one species is
suppressedwhile asecond is not affected, typically a result of toxin production,
while parasitismor predationrefers to direct attack of one organismon
another®®,

Invegetable production, use of a soil fungus, Paecilomyces lilacinus
(commercially known as BIOACT) as parasite of Meloidogyne incognita(root
knot nematode) or as competitor of another soil fungus, Plasmodiophora
brassica(clubroot), is atypical example of a beneficial microorganism usedto
control a harmful microorganism®. Such practices as liming to increase soil
pH and adding organic matters to soil will drastically reduce population of
harmful soil microorganisms in favor of beneficial ones®. In FFSs, some
innovative farmers can share their experiences in using useful soil
microorganisms to improve current practices in managing soil-borne vegetable
diseases. This exercise is meant to address this particular concern.

Whenis this exercise InFFS, TOT, and VST sessions, as component of topic on ‘Integrated
most approriate? Disease Management’
¢ Whenfarmers wantto learn from others some innovative practices in
using beneficial soil microorganisms for management of vegetable
diseases

9 Alexander, M. 1977. Introduction to soil microbiology. 2nd Edition. John Wiley and Sons, Inc.,

New York, USA. pp405-437.

Davide, R.G. 1990. Biological control of plant pathogens: progress and constraints in the

Philippines. Phil. Phytopath. 26:ppl-7.

97 Callo, Jr. D.P. 1993. Recent Development on the Utilization of Soil Microorganisms for
Biological Control of Plant Pathogens. Term paper submitted in partial fulfillment of the
requirements for Advance Soil Microbiology, Institute of Graduate School, Gregorio Araneta
University Foundation, Malabon City, Philippines. ppl1-12.

96
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How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

e Thirtyminutesto one hourfield walks, farmer interviews, and
observations of crops where beneficial soil microorganisms were used for
management of vegetable diseases

¢ Thirtyminutes to one hour role-playing and brainstorming session in
processing area

e Tomake participants aware of and understand the role of beneficial soil
microorganisms for management of vegetable diseases.

¢ Tolearnfrom otherfarmers some innovative practices in using beneficial
soil microorganisms for the management of vegetable diseases.

e Vegetable cropsin adjoining fields of learning field where beneficial soil
microorganisms are used to manage vegetable diseases

e Office supplies (e.g., Manila papers, notebooks, ball pens, and marking
pens)

¢ Fieldwalks, role-playing, and brainstorming

1. Divide participants into smaller groups and ask themto conduct field
walks and observe vegetable fields where beneficial soil microorganisms
were used to manage vegetable diseases. Interview other farmers, if
necessary. Listdown all observations related to pest and disease
occurrence, kind of crops planted, crop stand, etc.

2. Gobackto processing area, brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators. As awrap-up
session, the following activities may be undertaken as an option:

0 Postinprocessing areaanillustration showing some beneficial and
harmful soil microorganisms;

0 Askeachsmallgroup to examine and familiarize themselves with
appearance of microorganisms inillustration;

[0 Leteachsmallgroup discuss among themselves and relate what they
learn from field walks to what was depicted inillustration;
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Some suggested
questions for
processing
discussion

[0 Requesteach smallgrouptorole-playtheirimpression of abeneficial
and harmful soil microorganisms; and
[0 Process activity in big group.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations fromthis exercise.

What beneficial soil microorganisms did farmers use to manage vegetable
diseases? Didyou observe differences in crop stand, pest and disease
occurrence, etc.?

What is the most common beneficial soil microorganism usedin an area?
Why s this beneficial soil microorganism preferred over others?

What benefits were derived from using beneficial soil microorganisms to
manage vegetable diseases? .

What vegetable diseases can be managed by using beneficial soil
microorganisms? When is the most appropriate time to use beneficial soil
microorganisms to manage vegetable diseases?

Whatinnovations did you learn from other farmers in using beneficial soil
microorganism to manage vegetable diseases?

How did you feel doing arole-play? Did it help you understand the topic
better? How?

How can we conserve and enhance multiplication of beneficial soil
microorganisms in our own farms?

What other cultural management practices can complement the use of
beneficial soil microorganisms for management of vegetable diseases?
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Exercise No.4.26

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Learning objectives

Dehaulming as amanagement strategy against late blight
disease of potato

Dehaulming is a cultural management strategy employed against late blight
disease of potato. The practice consists of defoliating potato crop but leaving
atleast one foot of stem intact on tubers that are kept in field with rows well
hilled-up to prevent late blight spores to get in contact with tubers. The tubers
are not harvested for at least two weeks after diseased foliage had been cut off
to allow time for spores to be washed off®,

The importance and economic value of this activity is highly appreciated during
and after harvesting of potatoes. It prevents spread of late blight disease from
foliage to tubers and allows production of disease-free seed tubers for next
planting season. Consequently, productivity is improved, production costis
reduced, and higher profitability is achieved. In FFSs, some innovative
dehaulming practices must be shared among farmers to improve their current
best practices. The foregoing exercise was designed to ensure participatory
sharing of these best experiences.

e InFFS, TOT, and VST sessions, when potato cropis ready for harvestingin
learning field

¢ Whenfarmers wantto learn innovative dehaulming practices from other
farmers as amanagement strategy against late blight disease of potato

e Thirtyminutesto one hourfield walks, observations, interaction with
farmers, and hands-onin learning field
¢ Thirtyminutes brainstorming session in processing area

e Tocreate awareness and understanding among participants on the role of
dehaulming as amanagement strategy against late blight disease of
potato.

e Tolearnanddo hands-on of dehaulming potato when late blightis
observed before harvesting inlearning field.

9% Milagrosa, S.P. 1998. Personal communication.
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Materials

Methodology

Steps

Office supplies (Manila paper, notebooks, ball pens, marking pens, and
crayons)

Potato crops ready for harvesting in learning and adjoining fields showing
late blight infections

Other supplies (bolo and scythe)

Fieldwalks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe late blight infected potato crops that are about to be
harvested in learning and adjoining fields. Take note of cultural practices
employed. Interview other farmers, if necessary. List down all
observations related to the disease occurrence, degree of infection and
characteristic symptoms, etc.

Go back to processing area. Brainstormin small groups and present
output to big group. Conduct participatory discussions to allow sharing of
experiences among participants and facilitators. Motivate farmersto
share their best experiences in managing late blight disease of potato.
Develop animproved procedure in dehaulming potato.

By improving the procedure below, facilitate each farmer to do hands-on of
dehaulming when the potato crop ready for harvesting in learning field is
infected with late blight :

0 Getsampletubers, observe tuber skin, and determine ifitis ready for
harvesting;

[0 Determine ifrows are properly hilled-up. Hill-up if necessary;

[0 Defoliate crop, leaving at least a one-foot stem intact on potato

tubers;

Dispose of all plant debris properly;

Leave tubers infield for at least 10 days then harvest; and

[0 Takenote of all relevant observations and experiences during this
activity.

O

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
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Some suggested
questions for
processing
discussion

0

When do we employ dehaulming in potato? Is dehaulming applicable to
othertuber androot crops? When s the best time to do dehaulming?
Didyou observe potato crops ready for harvesting that were infected with
late blightin learning and adjoining fields?

Didyou observe any farmer dehaulming potato crops before harvesting?
Didyou observe any innovative practices by farmers in dehaulming potato
crops before harvesting? When is the best time to harvest after
dehaulming?

Didyou observe any difference in degree of late blight infection between
dehaulmed and not dehaulmed potato tubers in learning and adjoining
fields?

What other cultural management options can you use to complement
dehaulming of potato before harvesting as a control strategy against late
blight disease?
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Pest and DiseaseManagement

A ‘Pestand Disease Management’ sub-sectionis incorporated in this new
volume to highlight several discovery-based exercises, which simultaneously
address management of both pest and disease problems in vegetable
production. All discovery-based exercises compiled under this sub-section are
additional exercises identified in a previous curriculum development
workshop®, which were validated by participants in arecently concluded
intensive one-month Refresher Course for Trainers of IPM in Crucifers and
Other Highland Vegetable Crops*®. These discovery-based exercises are
therefore supplements to previous exercises under Sections 4, 5, and 6, Field
Guide of Discovery-based Exercises for Vegetable IPM, Volume |. These
exercises emphasize some fundamental principles of pest and disease
management®, such as:

e Exclusion. Exclusionary measures prevent a pest or pathogen from
entering and becoming established in a non-infested or non-infected
area. Measures include plant quarantine regulations, crop
diversification, and use of certified pest- or disease-free seed
materials.

e Fradication. This involves eliminating a pest or pathogen once ithas
become established on plant orinacropping area. Non-chemical
eradicative measures include removing and destroying pest-infested
or disease-infected materials and plant trash, leaf removal, pruning
and crop rotation with non-susceptible crops.

e Protection. Thisis achieved through interposing a protective barrier
between pest or pathogen and susceptible plant. One environment-

9 Binamira, ].S. 1998. A Consultant’s Report: Curriculum Development for Trainers and Farmer
Field Schools on IPM in Crucifers and Other Highland Vegetable Crops. Cordillera Highland
Agricultural Resources Management Project, Department of Agriculture, CAR Regional Field
Unit, Baguio City, Philippines. pp6-23.

100 Binamira, J.S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers
and Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management
Project, Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. pp15-22.

101 Quebral, F.C. 1988. What one should know about plant diseases. University of the Philippines
Los Banos, College, Laguna, Philippines. pp11-20.
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friendly barrier is spraying soap solution in vegetables to avoid
infestation of scale insects orinfection of sooty mold.

Resistance. This refers to development and use of cultivars that can
thwart orimpede activity of a pest or pathogen. Generally, resistance
can be categorized as vertical or specific resistance, and horizontal or
nonspecific resistance. Vertical resistance is usually conferred by
one orafewgenes and is effective only against some biotypes of
pests or physiologic races of a pathogen. Many genes control
horizontal resistance and resistance is evenly spread against all
biotypes of pests orraces of a pathogen.

Therapy. This refers totreatment of plants infested by a pest or
infected by a pathogen. An example of nonchemical therapyis
application of heat (hot or moist) to affected area or plant parts or
materials. This inactivates orinhibits apestinaninfested areaora
pathogeninaninfected areaor plant tissues.

Avoidance. This tactic alters environment by making it less favorable
to growth and development of a pest or pathogen. Examples include
field sanitation measures such as leaf removal, and cultural
practices, such as changing planting density, date of planting, date of
harvesting, fertilization, liming and irrigation.
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Exercise No.4.27 Soil solarization as a pest and disease management strategy for

vegetable production
Background Soil solarization is acultural management practice where soil underis exposed
andrationale to sunlight for some time after cultivation to kill soil-borne pests and disease-

causing pathogens in prepared seedbeds, beds, or plots intended for growing
of vegetables. There are two common methods of soil solarization practiced by
farmersinthe Cordilleras. These are done by: (1) exposing prepared
seedbeds, beds or plots to direct sunlight before planting, and (2) exposing
prepared seedbeds, beds or plots covered with black polyethylene plastic to
sunlight to accumulate heat then removing it before sowing, planting, or
transplanting®®2,

In continuous practice of soil solarization, some farmers had evolved more
innovative approaches in their farms that contributed to better pest and
disease managementin vegetables. These learning experiences must be
shared with other farmers in FFSs to furtherimprove their current best soil
solarization practices, hence this exercise.

Whenisthisexercise ¢ InFFS, TOT, and VST sessions, before sowing in seedbed and before
most approriate? planting or transplanting in learning field
e Whenfarmers wantto learnthe best practices from other farmers on soil
solarization for pest and disease management in vegetable production

How long will this e Thirtyminutes to one hour for field walks, farmers’ interview, and

exercise take? observations of soil solarization practices in seedbeds, beds or plots
before sowing, planting, and transplanting in adjoining vegetable farms of
learning field

e Thirtyminutes to one hour role-playing and brainstorming session in
processing area

Learning objectives e Tomake participants aware of and understand the contribution of soil
solarizationin management of pests and diseases of vegetables.
e Tolearnbestexperiences on soil solarization from otherfarmers as a
strategy for pest and disease management in vegetables.

102 Milagrosa, S.P. 1998. Personal communication.
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Materials e Seedbeds, beds, or plots ready for sowing, planting or transplanting with
vegetable crops
e Office supplies (Manila papers, notebooks, ball pens, and marking pens)

Methodology Field walks, role-playing, and brainstorming

Steps 1. Divide participants into smaller groups and ask them to conduct field
walks and observe as many seedbeds, beds or plots in adjoining farms
where soil solarization were practiced before sowing, planting, or
transplanting of vegetable crops. List down all observations related to soil
solarization practices, kind of crops planted, crop stand, pest and disease
occurrence, etc.

2. Gobackto processing areaanddo arole-play. Divide the big group into
five smaller groups. Request for avolunteer-participant from each small
group. Other group members will act as observers. The volunteers and
other group members will perform as follows:

00  Grouplvolunteerwill represent sunlight (e.g., by use of aflashlight,
he or she flashes it to other volunteer-participants).

0  Groupllvolunteerwill represent a clubrootdisease of cabbage (when
lightis flashed, he or she acts like succumbing to death and exits
fromscene).

O  Grouplllvolunteerwill represent a bacterial wilt disease of potato
(whenlightis flashed, he or she acts also like succumbing to death
andexits from scene).

0  GroupIVvolunteer will represent a root knot nematode of celery
(whenlightis flashed he or she acts like resisting heat but eventually
succumbs to death and exits from scene).

O  GroupVvolunteerwill represent a cutworm larvaabout to pupate in
soil (when lightis flashed, he or she acts like running away from heat
but eventually succumbs to death and exits from scene).

00 Letothermembersineach group observe reactions of volunteers
(whois more resistant or susceptible to heat, etc.). Relate all
experiences to this topic.
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Some suggested
questions for
processing
discussion

3.

Brainstormin small groups and present output to the big group. Conduct
participatory discussions to allow sharing of experiences among
participants and facilitators.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

What s soil solarization? What benefits will you get from practicing soil
solarization?

Didyou observe different soil solarization practices in seedbeds, beds,
and plots before sowing, planting, and transplanting in vegetable fields?
Didyou observe differences in plant vigor, crop stand, pest and disease
occurrence, etc., in vegetables grown from solarized seedbeds, beds, or
plots before sowing, planting, and transplanting?

Didyou learn from farmers interviewed of better soil solarization practices
for different vegetables? How did they doit?

When do we need to practice soil solarization in vegetable production?
Why?

Were there differences inyields between vegetables grown in seedbeds,
beds, or plots that were solarized and not solarized?

What other cultural practices will complement soil solarization as a pest
and disease management strategy in vegetable production?
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Exercise No. 4.28 Hilling-up as apest and disease management strategyin

vegetable production
Background Most vegetable farmersin the Cordilleras practice hilling-up. Hilling-upisa
andrationale cultural management practice where soil is cultivated and raised at base of

plant primarily to enhance better root development, improve anchorage, and
suppress growth of weeds. Formostvegetable crops, this operation is usually
conducted a month after transplanting orimmediately after application of top
orsidedress (e.g., second inorganic) fertilizers, thereby ensuring its proper
soilincorporation and its more efficient use by plants. Fortuber crops, hilling-
upis done to suppress growth of aerial tubers and prevent infestation of potato
tuber moth and other pests®.

Hilling-up also disturbs development of other soil-borne pests and exposes to
sunlight many soil-borne plant pathogens that thrive near base of plants.
Hence, this practice contributes largely to better pest and disease
management. Hilling-up operation is useful only as a pest and disease
management strategy if done at propertime. In FFSs, best practices in hilling-
up can be shared among farmers by conducting field walks, hands-on,
simulation exercises, and participatory discussions. This exercise was
designedto address this particular concern.

For field walk and brainstorming exercise:

When s this exercise InFFS, TOT, and VST sessions as part of ‘Other Cultural Management
most approriate? Practices in Vegetable Production’ topic
¢ Whenfarmers wantto learnimproved practices from other farmersin
hilling-up
e When hilling-up operationis to be conducted in learning field

How long will this Thirty minutes to one hour field walks, observations, and interaction with
exercise take? farmers
¢ Thirtyminutes to one hour brainstorming session in processing area

103 Balaki, E.T. 1998. Personal communication.
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Learning objectives

Materials

Methodology

Steps

Whenisthis exercise
most approriate?

To create awareness and appreciation among participants regarding the
role of hilling-up in management of vegetable pests and diseases.

To learn from other farmers the proper ways and the best time to do hilling-
up operations invegetable production.

Tolearnfrom other farmers other benefits derived from practicing hilling-
upinvegetable production.

Office supplies (notebooks, ball pens, marking pens, crayons, Manila
papers)

Hilled-up and not hilled-up vegetable plots or beds (vegetable crops should
be more or less at same growth stages)

Field walks and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe as many hilled-up and unhilled-up vegetable plots or
bedsin afield. Take note of different practices in hilling-up. Interview
otherfarmers, if necessary. Listdown all observations related to pestand
disease occurrence, crop stand, weed growth, soil moisture conditions,
etc.

Go back to processing area, brainstormin small groups, and present
output to big group. Conduct participatory discussions to allow sharing of
experiences among participants and facilitators.

Synthesize and summarize outputs of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

For hands-on and brainstorming exercise:

InFFS, TOT, and VST sessions, when crops are about amonth after
planting ortransplanting in learning field

When farmers want to learn and understand how hilling-up can be used as
apestand disease management strategy in vegetable production
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How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

¢ Onehourand 30 minutes for field walks and observations in adjoining
fields of learning field
e Thirtyminutesto one hour hands-on and brainstorming session

¢ Tocreate awareness and understanding among participants regarding the
role of hilling-up operation for pest and disease management in
vegetables.

e Tolearnand share with cofarmers appropriate skills in hilling-up
operations for pest and disease management in vegetables.

e Office supplies (notebooks, pencils, ball pens, and marking pens)

*  Fieldsupplies andtools (fertilizer materials and grab hoe)

¢ Adjoining and learning fields planted to one-month old vegetable crops
and ready for hilling-up operations)

¢ Fieldwalks, hands-on, and brainstorming

1. Divide the big group into five smaller groups. Before hilling-up operation,
each group should observe and record the crop stand, plant vigor, weeds
present, pest and disease occurrence, etc., in adjoining vegetable fields
of learning field. Each small group will then do hilling-up operation (e.g.,
hands-on)in half of the plots assigned to themin learning field. The other
halfwill not be hilled-up for comparison.

2. Everyweekthereafter, each group will record the same observations they
made before hilling-up operations. After every observation, participants
should brainstorm in small groups to summarize their observations but
presentthe same to the big group every other week. The summary of
weekly observations should be printed in Manila paper.

3. Afterfinal observation, conduct participatory discussions in the big group
to allow sharing of experiences among participants and facilitators.
Synthesize and summarize outputs of small groups into one big group
output.

4. Drawupconclusions and recommendations from this exercise.
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Forthe simulation and brainstorming exercise:

Whenisthisexercise e
most approriate?

How long will this .
exercise take?

Learning objectives .

Materials .
Methodology .
Steps 1.

2.

InFFS, TOT, and VST sessions, when tuber crops are about a month after
planting or transplanting

When farmers want to learn and understand how hilling-up can be used as
amanagement strategy forinsect pests of tuber crops

Thirty minutes to one hour for field walks and observations in tuber crop
fields

Thirty minutes to one hour simulation exercise and brainstorming session
in processing area

To create awareness and understanding among participants regarding the
role of hilling-up operations in the management of tuber crop pests.

To learn and share with co-farmers appropriate skills in hilling-up operation
fortuber crops.

Office supplies (notebooks, pencils, ball pens, and marking pens)
Field supplies (plastic trays and two spoon of sugar)
Other materials (garden soil and at least 8 potato stem cuttings)

Field walks, simulation, and brainstorming

Divide big groupinto five smaller groups. Goto the field and observe
potato crops that were hilled-up and not hilled-up. Record all observations
oncrop stand, plantvigor, weed growth, soil moisture condition, pest and
disease occurrence, etc. Gather some garden soil and potato stem
cuttings.

Proceedto processing areaand do simulation exercise. Each small group
fills-up two plastic trays with the same amount of soil. Cultivate soil and
form two mini-plots pertray. Plant four stem-cuttings pertray. To simulate
fertilizer application, apply one spoon of sugar to soil in both trays.
Simulate hilling-up operation in one of the trays by using spoon as grab
hoe. No hilling-up operationis done on the othertray. Putwaterto
simulate irrigationintrays.
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Some suggested
questions for
processing
discussion

3.

Afterthe exercise, conduct participatory discussions in a big group to
allow sharing of experiences among participants and facilitators.
Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Whatis hilling-up? When s the best time to do hilling-up operation?
Inthe simulation exercise, what happened when you applied irrigation in
hilled-up and not hilled-up plots? Why? Canthis happen in real field
conditions?

Inafield, did you observe any differences in pest and disease occurrence
between hilled-up and not hilled-up vegetable plots orbeds? What pests
and diseases were more prevalent?

Were there differences in crop stand, weed growth, and other conditions
between hilled-up and not hilled-up vegetable plots or beds?

Didyou observe variation in hilling-up practices? Were there differences in
pestand disease occurrence among variations? Were there differencesin
crop stand, weed growth, and other conditions among variations?

Were there variations in other cultural management practices employed
when using different hilling-up operations?

Which of the hilling-up variation was most cost-efficient? Which of hilling-
up variation was the most practical to use? Was hilling-up effective in
reducing pest and disease occurrence? What other management
strategies canyou employ to complement hilling-up in reducing pest and
disease occurrence?

What other benefits can you derive by practicing hilling-up in vegetable
production?
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Exercise No.4.29 Surface irrigation orflooding as a pest and disease management
strategyinvegetable production

Background In surface irrigation, water flows on soil surface, then later seeps downward, or

andrationale moves vertically (surface flooding), moves along a canal or horizontally (furrow
flooding) in soil until it reaches roots of plants®. Amodification of surface
floodingis basinirrigation. Ridges are constructed around a plant or along
contour lines and wateris introduced into basin. Awater hose could be brought
tofield and wateris delivered plant by plant, when basin is on a plant-basis. In
vegetable production, flooding is averyimportant cultural practice for pest and
disease management.

Flooding kills eggs, larvae, and some adults of soil-inhabiting insect pests,
helps control weeds, and reduces population of some soil-borne fungal
pathogens, and nematodes but may hasten dispersal of some bacterial
diseases. In FFSs, innovative farmers can share their best experiences in
using flooding as a pest and disease management strategy in vegetable
production. Through participatory, discovery-based, and experiential learning
approaches, farmers can further adapt their best irrigation practices to improve
crop productivity, hence this exercise.

Whenisthisexercise ¢ InFFS,TOT, and VST sessions, as component of topic on ‘Integrated
most approriate? Water Management’
e Whenfarmers wantto learn from other farmers theirinnovative practices
inflooding as a pest and disease management strategy in vegetable
production

How long will this Thirty minutes to one hour for field walks and observations of different
exercise take? practices in flooding by farmers in adjoining fields of the learning field
e Thirtyminutesto one hour brainstorming session in processing area

104 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO
Regional Center for Graduate Study and Research in Agriculture (SEARCA) and University of the
Philippines Los Banos, College, Laguna, Philippines. pp326-330.
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Learning objectives

Materials

Methodology

Steps

Some suggested
questions for
processing
discussion

¢ Tomake participants aware of and understand the role of flooding as a
pestand disease management strategy in vegetable production.

e Tolearnfrom otherfarmers someinnovative practices in flooding that can
be used as a pest and disease management strategy in vegetable
production.

¢ Adjoiningfields of learning field where different practices in flooding can
be observed
e Office supplies (Manila papers, notebooks, ball pens, and marking pens)

e Fieldwalks andbrainstorming

1. Divide participants into smaller groups and ask them to conduct field
walks and observe irrigation practices by flooding in as many adjoining
vegetable fields of learning field. Interview other farmers, if necessary.
Listdown all observations related to irrigation practices, pest and disease
occurrence, kind of crops planted, crop stand, weed growth, etc.

2. Gobackto processing area, brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators.

3. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

0 Whatdifferent flooding practices did you observe in farmers’ field?

[0 Didyouobserve differencesin crop stand, weed growth, pest and disease
occurrence, etc?

[0 Whatisthe mostcommonflooding practice usedinan area? Whyis this
flooding practice preferred over others?

[0 Whatarethe advantages and disadvantages of different flooding
practices used for vegetables?

00 Whenisthe mostappropriate time to do irrigation by flooding in
vegetables? When is most appropriate time to do other irrigation
practices?
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[0 Whatothercultural management practices can complement the practice
ofirrigation by flooding, for management of pests and diseases in
vegetables?
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Exercise No.4.30

Background
andrationale

Whenisthis exercise
most approriate?

Overhead irrigation as a pest and disease management strategy
invegetable production

Inoverhead irrigation, wateris applied either in the form of a fine mist
(spraying) or spray simulating rain (sprinkling). Water may be manually applied
using watering cans or mechanically applied under pressure and at pre-
determined intervals'®. Experiences shared by farmers in previous FFSs
indicated that overhead irrigation is a cultural management practice that plays
asignificantrole in pestand disease management in vegetable production.

Overhead irrigation is suitable to dispense spores of many fungus diseases
(e.g., powdery mildew of garden pea, downy mildew of cabbage seedlings, rust
ofbeans) from leaf surface of infected vegetable crops, thereby minimizing
disease infections. Likewise, practice reduces population of aphids, spider
mites, white flies, and thrips in crucifers, legumes, and solanaceous
vegetables.

Many farmers reported also that irrigating the field for at least eight hours using
Jetmatic sprinkler (atype of overhead irrigation equipment) disturbed and thus
minimized egg-laying capacity of female adult DBM, a major insect pest of
crucifers. These experiences and other farmerinnovations can be better
sharedto other farmers in FFSs through field walks and brainstorming
sessions, hence this exercise.

e InFFS, TOT, and VST sessions, before doing an overhead irrigation in
learning field

e Whenfarmers wantto learnthe best experiences from other farmers on
how overhead irrigation minimize pest and disease occurrence in their
vegetable fields

105 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO
Regional Center for Graduate Study and Research in Agriculture (SEARCA) and University of the
Philippines Los Bafos, College, Laguna, Philippines. pp326-330.
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How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

Some suggested
questions for
processing
discussion

Thirty minutes to one hour for field walks and observations of different
irrigation practices and equipment in adjoining vegetable farms of learning
field

Thirty minutes to one hour brainstorming session in processing area

Tomake participants aware of and understand the role of overhead
irrigation inmanagement of pests and diseases in vegetables.

To learnthe best experiences from other farmers on the use of overhead
irrigation inminimizing pest and disease occurrence in vegetables.

Vegetable fields where different irrigation practices and equipment can be
observed
Office supplies (Manila papers, notebooks, ball pens, and marking pens)

Field walks and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe irrigation practices and equipment used in as many
vegetable fields. Interview other farmers, if necessary. Listdown all
observations related toirrigation practices and equipment used, pestand
disease occurrence, kind of crops planted, crop stand, weed growth, etc.

Go back to processing area. Brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow sharing
of experiences among participants and facilitators.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

What irrigation practices and equipment used did you observe in the field?
Didyou observe differences in crop stand, weed growth, pest and disease
occurrence, etc?

What is the most commonirrigation practice usedin an area? Why s this
irrigation practice preferred over others?

What are the advantages and disadvantages of different irrigation
practices and equipment used for vegetables?
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[0 Whenisthe mostappropriate time to do overhead irrigationin
vegetables? When is the most appropriate time to do other irrigation
practices?

[0 Whatothercultural management practices can complement the practice
of overhead irrigation in management of pests and diseasesin
vegetables?
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Exercise No.4.31 Sanitation as apest and disease management strategyin

vegetable production
Background Sanitation is the most common and practical cultural management approach
andrationale againstmost pests and diseases of vegetables. Sanitation starts with the use

of clean seeds, seedlings, and other planting materials to prevent insect
infestations and disease infections. Onthe otherhand, pruning, roguing, and
proper disposal of affected plants or plant parts are employed to reduce insect
pest and disease incidence in field*°,

Sanitation practices varies with locations and among farmers depending upon
their understanding of pest or disease problem, crops grown, and cropping
season. InFFSs, these innovations and best sanitation practices can be
shared and learned among farmers through field walks, observations and
brainstorming. This exercise is designed to enhance learning experiences of
farmers on proper sanitation practices.

Whenisthisexercise ¢ InFFS, TOT, and VST sessions, when first signs or symptoms of pest
most approriate? infestation or disease infection are observed in learning field
e Whenfarmers wantto learn best sanitation practices from other farmers
to minimize pest and disease occurrence intheir vegetable fields

How long will this e Thirtyminutes to one hour for field walks and observations of different
exercise take? sanitation practices in adjoining vegetable farms of learning field
e Thirtyminutes to one hour brainstorming session in processing area

Learning objectives e Tomake participants aware of and understand the role of proper
sanitation practices in management of pests and diseases in vegetables.
e Tolearnthebest sanitation practices from other farmers in minimizing
pestand disease occurrence in vegetables.

106 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO
Regional Center for Graduate Study and Research in Agriculture (SEARCA) and University of the
Philippines Los Bafos, College, Laguna, Philippines. pp369-371.
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Materials

Methodology

Steps

Some suggested
questions for
processing
discussion

¢ Vegetablefields where different sanitation and other cultural
management practices can be observed
e Office supplies (Manila papers, notebooks, ball pens, and marking pens)

¢ Fieldwalks andbrainstorming

1. Divide participants into smaller groups and ask them to conduct field
walks and observe different sanitation and other cultural management
practices in as many adjoining vegetable fields of learning field. Interview
other farmers, if necessary. List down all observations related to
sanitation practices (e.g., roguing, pruning, leaf removal, disposal of crop
residues, etc.), pest and disease occurrence, kind of crops planted, crop
stand, etc.

2. (Gobackto processing area. Brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators.

3. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

O Didyouobserve different sanitation practices inthe field? What were the
most common sanitation practices employed by farmers?

00 Didfarmers properly dispose their crop residues? How?

0 Didfarmersdispose theircrop residues for pest and diseases
management?

0 Didyousee differences in pestand disease incidence with different
sanitation practices? Did you observe any innovative sanitation practices
employed by farmers? What were these practices?

00 Whydowe have tobe very cautious in applying different sanitation
methods?

0 Whatsanitation practices were more appropriate for each pest and
disease problem?

00 Whatothercultural management practices can complement proper
sanitationto reduce pest and disease problems in vegetables?
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Exercise No. 4.32 Prunning as apest and disease management strategy for

vegetable production
Background Regular pruning usually reduces height and yield of a plant, and changes its
andrationale general configuration. The increased vegetative growth that occurs after

pruning does not compensate for decreased photosynthetic area. The new
leaves that develop may be larger but fewer than the removed leaves. Itis,
however, marketable yield that counts and not total yield'*’. Therefore, a
vegetable farmer has to decide on the amount of pruning to be done that will
resultin favorable effects and yet will not reduce marketable yield.

Invegetable production, pruning may also be practiced as a strategy for pest
and disease management. In some twig borer-infested solanaceous
vegetables, pruning is accomplished on affected plant parts to prevent twig
borer larvae from further developing into adults thereby drastically reducing
pest population. In some instances, satisfactory disease control can be
achieved by simply removing diseased plant parts. Forexample, lower leaves
of bean rust-affected legume vegetables are pruned to reduce disease
infection. Late blight-affected potato leaves are prunedto prevent pathogen
from reaching tuberss,

Vegetable farmers inthe Cordilleras had many other innovative pruning
practices that should be shared with other farmers in FFSs to continuously
improve their current best pruning practices. The foregoing exercise was
specifically designed for this purpose.

Whenis this exercise InFFS, TOT, and VST sessions, at any appropriate stage of all vegetables
most approriate? grown in learning field
e Whenfarmers wantto learnimproved pruning practices from other
farmers for any vegetable crop

107 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO
Regional Center for Graduate Study and Research in Agriculture (SEARCA) and University of the
Philippines Los Banos, College, Laguna, Philippines. pp385-399.

108 Quebral, F.C. 1988. What one should know about plant diseases. University of the Philippines Los
Banos, College, Laguna, Philippines. pp18-20.
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How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

e Thirtyminutes for field walks, farmer interviews, and observations of
pruning practices for any vegetables grown in adjoining and learning fields

¢ Fifteento 30 minutes for hands-on in pruning of vegetables at any
appropriate time during a season-long activity in learning field

e Fifteento 30 minutes for brainstorming session in processing area every
after pruning activity in learning field

¢ Tomake participants aware and understand that some pruning practices
cancontribute to better pest and disease management in vegetable
production.

e Tolearnanddo hands-on ofimproved pruning practices shared by other
farmers for better pest and disease management.

¢ Adjoiningfields of learning field grown with any vegetables where pruning
is practiced

e Office supplies (Manila papers, notebooks, ball pens, and marking pens)

e Fieldmaterials (pruning shears, scythe orbolo, and plastic containers)

¢ Fieldwalks, hands-on, and brainstorming

1. Divide participants into smaller groups and ask themto conduct field
walks, interview farmers, and observe pruning practices conducted by
farmers on vegetables grown in adjoining and learning fields. Listdown all
observations and experiences shared by farmers interviewed.

2. Gobackto processing area. Brainstormin small groups on how to further
improve current pruning practices. Develop a procedure onhowtodo
improved pruning practices on the following:

[0 Disease-infected foliage or other plant parts;
[0 Pest-infested foliage or other plant parts; and
O  Unproductive, unwanted or dead plant parts.

3. Presentoutputof small groups to the big group. Conduct participatory
discussions to allow sharing of experiences among participants. Agree on
acommon procedure to be followed.

278



Supplementary and Additional Pest and Disease Management Topics

Some suggested
questions for
processing
discussion

4,

O O

Do hands-on of appropriate pruning practices for any vegetables in
learning field based on the agreed procedure.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendation from this exercise.

What do we mean by pruning?

Didyou observe different pruning practices for different vegetables in
farmer’s fields? How were they compared with vegetables that were not
pruned?

Why do we need to have different pruning practices for different
vegetables?

Didyou learn from farmers interviewed of better pruning practices for
different vegetables? How did they do it?

Do we needto practice pruning for any vegetables? How are they done?
What changes in appearance of different vegetables did you observe
weeks or months after pruning?

Were there differences in plant growth and development between pruned
and not pruned vegetables?

Were there differences inyield between pruned and not pruned
vegetables?
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Exercise No.4.33

Background
andrationale

Whenisthis exercise
most approriate?

How long will this
exercise take?

Minimizing pest and disease occurence through crop
diversification

Crop diversification is planting at the same time in one farm of as many crops to
maximize land use and minimize pest and disease occurrence®. With this
system, number of vegetable crops grown by farmers in his farm depends on
suchfactors as crop preference, technical knowledge, adaptability, market
demands, and profitability. Despite inherent advantage of crop diversification,
majority of farmers still practice monocropping or planting of one crop or
several crops belonging to one family in one farm on ayear round basis.

Inthe Cordilleras, outbreaks of pests (e.g., diamondback moth or DBMin
crucifers) and diseases (e.g., clubrootin crucifers, damping off in parsley and
cucurbits, and bacterial wilt in solanaceous crops) had been associated with
continuous practice of monocropping.

InFFSs, farmers will be able to share their unique experiences in crop
diversification through field walk and brainstorming. Inthis process, they may
influence their cofarmers to practice crop diversification instead of
monocropping and subsequently reduce pest and disease occurrence in their
communities. The foregoing exercise was designed to share these best
practices.

e Asaspecialtopic on ‘Cropping Systems’ inthe FFS, TOT, and VST
sessions

¢ Whenfarmers wantto learn more from other farmers better crop
diversification schemes as cultural management strategies against pests
and diseases of vegetables

Thirty minutes to one hour field walks, observations, and interaction with
farmersin vegetable fields
¢ Thirtyminutesto one hour brainstorming session in the processing area

109 TIBC. 1990. Manual on Biological Control and Biological Methods for Insect Pests in the Tropics.
FAO/IRRI/IIBC Training Course on Biological Control in Rice-based Cropping Systems,
International Institute of Biological Control, Kuala Lumpur, Malaysia. ppl.1/1-1.2/1 (Part 3).
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Learning objectives ]

Materials .

Methodology .

Steps 1.

2.
3.
Some suggested 0
questions for 0
processing
discussion d
a
d

To make participants aware of and understand the contribution of crop
diversification forthe management of vegetable pests and diseases.
To learn from other farmers the best crop diversification schemes for
management of vegetable pests and diseases.

Notebooks, ball pens, Manila papers, marking pens, and masking tapes
Vegetable fields showing monocropping and crop diversification

Field walk and brainstorming

The participants conduct field walks, observe crops grown or crop
combinations followed by interaction with farmers in the area to gather
otherrelevantinformation on crop diversification. All observations,
including severity of pest and disease damages, crop stand, kind of crops
grown, cultural practices, etc. should be noted. Sample plants infected
with diseases or damaged by pests may be collected for further
assessment. Experiences shared by farmers should be noted.

The participants returnto processing area, brainstormin small groups,
summarize their observations and experiences shared by farmers, and
present their outputs to the big group.

All learning experiences shared by participants should be synthesized and
integrated into one output. Conclusions and recommendations should be
drawn from the exercise.

Did farmers practice monocropping or crop diversification?

What crops did farmers in this areagrow? What crop combinations did
farmers follow?

What pests and diseases were observed in areas that practiced
monocropping? In areas that practiced crop diversification? Which
practice had more pest and disease problems?

How can crop diversification help prevent pest and disease outbreaks in
the area? What crop combinations had less pest and disease problems?
What pests and diseases were common to all crops? What crop
combinations should be followed to better manage these pests and
diseases?
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00  Whatcropcombinations should be avoided to discourage prevalence of
these pests and diseases?

O  Willcropdiversification minimize pest and disease occurrence? Inwhat
ways? Which crops are best for diversification?
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Exercise No.4.34

Background
andrationale

Whenis this exercise
most approriate?

How long will this
exercise take?

Croprotation as apest and disease management strategyin
vegetable production

Growing two or more crops one after another is called succession cropping. If
thereis aregular succession of such crops being followed fortwo or more
years, itis more specifically termed crop rotation. Croprotation, as acultural
management strategy, is used with an ideathat a crop susceptible to a pest or
disease is followed by aresistant crop oris combined in simultaneous cropping
with other crops. There is no build-up of organisms to a high level since growth
cycle of organism s broken**°.

Inthe Cordilleras, crop rotation is the most practical management approach to
DBM of crucifers and to many soil-borne diseases of vegetables. Throughtime,
some innovative farmers had designed crop rotation scheme that best suited
their location specific requirements. These learning experiences must be
constantly shared among farmers in FFSs to improve their current crop rotation
practices which will eventually lead to better pest and disease management
strategies. This exercise was designed to address this particular concern.

e InFFS, TOT, and VST sessions, during discussions on cultural
management practices as acomponent of IPM in vegetable production

e Whenfarmers wantto learn from other farmers their best crop rotation
schemes as a pest management strategy in vegetable production

¢ Thirtyminutes for field walks and observations of different crop rotation
schemes in adjoining vegetable fields of the learning field

¢ Thirtyminutes to one hour role-playing and brainstorming session in
processing area

110 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO
Regional Center for Graduate Study and Research in Agriculture and University of the Philippines
Los Barios, College, Laguna, Philippines. pp280-284.
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Learning objectives Tomake participants aware and understand how crop rotation can be

used as a pest and disease management strategy in vegetable

production.

¢ Toenhance farmers’ learning experiences by role-playing how crop
rotation works as a pest and disease management strategy in vegetable

production.

Materials e Vegetablefields where different crop rotation schemes can be observed
e Office supplies (Manila papers or blackboard and chalks, notebooks,
staplers, crayons, ball pens, and marking pens)

Methodology Field walks, role-playing, and brainstorming

Steps 1. Divide participants into smaller groups and ask themto conduct field
walks and observe as many crop rotation schemes in adjoining farms of
learning field. List down all observations related to crop rotation
schemes, degree of pest and disease infestation, kind of crops planted,
crop stand, etc.

2. Gobackto processing areaand do arole-play. Afacilitator explains the
mechanics of the play to the big group and assigns a crop rotation scheme

persmall group, as shown below:

00  Group1tomonocropping scheme (e.g., cabbage is planted year-

round)

00  Group2tocroprotation scheme 1 (e.g., different crucifers are
rotated year-round)

00  Group 3tocroprotation scheme 2 (e.g., crucifers and potato are
rotated yearround)

0  Group4tocroprotation scheme 3(e.g., potato and other
solanaceous vegetables are rotated year-round)

00 Group5tocroprotation scheme 4 (e.g., crucifers, legumes, parsley
and solanaceous crops are planted in a succession fortwo years)

284



Supplementary and Additional Pest and Disease Management Topics

Some suggested
questions for
processing
discussion

Each group should show possible effects and reactions of crops on
different factors contributing to the development and occurrence of pest
anddiseases. Thus, aplay should portray, among others: pest and
disease transferred to other crops, pest and disease reduced or
controlled, crop rotation scheme less or seriously affected by pests and
diseases, etc.

Brainstormin small groups and present output to big group. Conduct
participatory discussions to allow sharing of experiences among
participants and facilitators.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Whatis crop rotation? How do you differentiate crop succession fromcrop
rotation?

Didyou observe different crop rotation scheme inthe field? What crop
rotation schemes did farmers commonly practice?

Inthe role-playing exercise, which was shown as the best crop rotation
scheme? Why? What were the important characteristics of agood crop
rotation scheme?

Doyouthink crop rotation will solve pest and disease problems in your
area?

What benefits can you derive from practicing crop rotation?

What other cultural practices can complement crop rotation to effectively
manage pest and disease problems in vegetable production?
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Section5 SeedProduction, Harvestand
Postharvest Management Topics

Ingeneral, cultural management practices of vegetable crops intended for
seed production are similar to those for fresh market or for other consumable
products. Planting distance, fertilization, irrigation, and insect pest and
disease management practices for both production systems are very similar.
However, some basic differences between these systems are!**:

e [solationdistanceis observedin crops intended for seed production to
maintain genetic purity by preventing unwanted pollination;

e Pollinators are absolutely necessary in a seed production area, especially
where natural pollination is insufficient;

e Regularfieldinspection and rouging is done on the entire life cycle of
vegetable crop to remove from seed production area other crops or
cultivars, noxious weeds, off-types, and plants that are deformed,
diseased, orinfested; and

e Harvestingis undertaken at the most mature stage of seed or stage of
physiological maturity of seed, when all food reserves needed by the seed
have been accumulated.

11 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO
Regional Center for Graduate Study and Research in Agriculture (SEARCA) and University of the
Philippines Los Bafios, College, Laguna, Philippines. ppl67-175.
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Onthe otherhand, losses during and after harvest are distributed throughout
the entire marketing chain, from farmerto consumer. These are attributed to
three general technical causes, namely: (a) poor quality at harvest, (b) careless
harvesting and handling, and (c) improper processing methods**2,

Poorquality at harvest. No amount of treatment can convert produce that is
poorin quality at harvestinto one of good quality. Quality could, at best, be only
maintained. Poor quality produce may be due to: (a) wrong variety (or hybrid) for
intended purpose, (b) improper production methods and conditions, and (c)
harvesting eitherimmature or over-mature produce.

Careless harvesting and handling. This includes: (a) carelessness during
harvesting and physical handling, (b) failure to take into consideration control
of environmental factors that affect shelf life of produce, and (¢) delayin
primary processing.

Improper processing method. Harvested produce has to be processed
properly so that good quality at harvest can be maintained. This includes
proper methods and conditions in postharvest handling and processing.

Concomitantto production practices, marketing outlets should be seriously
considered prior to production of any vegetable crop. Yield should always be
correlated with efficient marketing techniques. To increase net return from
marketing practices, vegetable produce should be classified according to their
perishability, or classify them as essential or nonessential. With this latter
classification, proper selection of vegetable crops to produce will be highly
relevant with market demand and marketing practices*.

12 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO
Regional Center for Graduate Study and Research in Agriculture (SEARCA) and University of the
Philippines Los Bafios, College, Laguna, Philippines. pp424-435.

113 PCARRD. 1975. The Philippines Recommends for Vegetable Crops. Philippine Council for
Agriculture, Forestry and Natural Resources Research and Development (PCARRD), Los Baios,
Laguna, Philippines. pp147-164.
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Likewise, most discovery-based exercises compiled under ‘Seed Production,
Harvest and Post Harvest Management’ section are additional exercises
identified in a previous curriculum development workshop***which were
validated by participants in arecently concluded intensive one-month
Refresher Course for Trainers of IPM in Crucifers and Other Highland Vegetable
Crops*®. Discovery-based exercises on seed production are, however,
supplements to previous exercises under Section 3 (e.g., Vegetable Crop
Varieties and Vegetable Seed Production’ sub-section), Field Guide of
Discovery-based Exercises for Vegetable IPM, Volume .

14 Binamira, ].S. 1998. A Consultant’s Report: Curriculum Development for Trainers and Farmer
Field Schools on IPM in Crucifers and Other Highland Vegetable Crops. Cordillera Highland
Agricultural Resources Management Project, Department of Agriculture, CAR Regional Field
Unit, Baguio City, Philippines. pp6-23.

115 Binamira, J.S. 1998. A Consultant’s Report: Refresher Course for Trainers of IPM in Crucifers
and Other Highland Vegetable Crops. Cordillera Highland Agricultural Resources Management
Project, Department of Agriculture, CAR Regional Field Unit, Baguio City, Philippines. pp15-22.
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Exercise No.5.01

Background
andrationale

Whenis this exercise
most approriate?

Seed selection and seed production by farmers of self-pollinated
(legumes and solanaceous) vegetables

As mentioned earlier, there are few basic differences between growing of
vegetable crops intended for seed production and those crops for fresh market
orforotherconsumable products. Forexample, isolationdistanceis
necessary and can vary according to crop, its pollination habit, and purpose for
which seeds are grown. For self-pollinated crops like solanaceous crops and
legumes, isolation distance is small. The minimumisolation distance required
for seed productionis 25 minlegumes and tomato, and 50 min bell pepper.
Pollinators are not as important for self-pollinated crops as they are for cross-
pollinated vegetables'?®.

Inmanyinstances, farmers themselves, through their experiences, identify
outstanding varieties in their specific areas. Species orvarieties that produce
high yields of good quality products and tolerant to pests and environmental
stresses are preferred by farmers. Thus, they are selected for seed

production. Inthe Cordilleras, vegetable farmers usually use harvest from their
own ortheirneighbor’s previous crops for seeds in the next cropping season.

Many vegetable farmers use their own or their neighbor’s previous harvests as
seeds forthe next cropping season. While some farmers practice good seed
selection, still, many use seeds that are either non-marketable or over
matured. In FFSs, manyinnovative practices can be shared among farmers to
ensure sustained availability of cheap but good quality seed materials. This
exercise was designed to achieve this particular objective.

e InFFS,TOT, and VST sessions, when some self-pollinated vegetables
(e.g.,legumes and solanaceous crops) are grown for seeds in the learning
field

e Whenfarmers wantto learn from other farmers and do hands-on of proper
seed selection and seed production of self-pollinated vegetables (e.g.,
legumes and solanaceous crops) intheir own farms

116 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO
Regional Center for Graduate Study and Research in Agriculture (SEARCA) and University of the
Philippines Los Baros, College, Laguna, Philippines. ppl67-177.
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How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

Fifteento 30 minutes weekly field walks, observations, hands-on, and
interaction with farmers
Fifteen to 30 minutes weekly brainstorming session in processing area

To create awareness and understanding among participants that seed
selection and seed production can be accomplished by farmers in their
own farms.

To learn from other farmers and do hands-on of innovative practicesin
seed selection and seed production of self-pollinated vegetables (e.g.,
legumes and solanaceous crops).

Office supplies (notebooks, ball pens, marking pens, crayons, Manila
papers)

Other supplies (paper bags, plastic pails, plastic twines, scythes, and
tagging materials)

Self-pollinated vegetables (e.g., legumes and solanaceous crops) grown
forseeds inthe learning and adjoining fields

Fieldwalks, hands-on, and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe self-pollinated vegetables (e.g., legumes and
solanaceous crops) grown for seeds in learning and adjoining fields. Take
note of cultural management practices employed. Interview other
farmers, if necessary. List down all observations related to:

Uniformity in height
Date of flowering (number of days from emergence to flower initiation)
Maturity (number of days from emergence to harvest)

Pestand diseases incidence (major pestand diseases)
Size and shape of pods or fruits ( maturity index of crop)

O O0Oo0ooQgd

Go back to processing area; brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow sharing
of experiences among participants and facilitators.
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3. Motivate farmers to share their best experiences in seed selection and
seed production of self-pollinated vegetables (e.g., legumes, and
solanaceous crops)in their own farms, especially on the following:

Selection of species or varieties for seed production;
Isolation distance between crop varieties;
Regularfield inspection and roguing; and

Harvesting at most mature stage of seed.

OO0OoOoo.d

4. Facilitate each small group to do hands-on of best experiences in seed
selection and seed productionin portions of some self-pollinated
vegetables (e.g., legumes, and solanaceous crops) grown in learning
field, as follows:

00 Determine areaneeded for farmer’s seed requirement (e.g., know
farmer’s seed requirement per hectare, his normal yield level per
cropping, and his estimated production per unit area).

[0 Measure and mark boundaries in a portion of some self-pollinated
vegetables (e.g., legumes, and solanaceous crops) grown in learning
field (using above estimated area).

00 Conductregularinspection and roguing (regular removal of other
cultivars, weeds, off-types, deformed or disease and pest affected
plants and other plants whose characteristics do not conformwith
desired cultivar at early vegetative, flowering, fruiting and harvesting
stages).

00 Employother cultural management practices shared and agreed
upon the big group brainstorming session.

[0 Takenote ofall relevant observations and experiences during this
activity.

5. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
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Some suggested [0 Whatisaself-pollinated crop? What were the most common self-
questions for pollinated vegetable crops observedinthe field?

processing [0 Dowe need pollinators for self-pollinated vegetables (e.g., legumes and
discussion solanaceous crops) intended for seed production?

(1 Whydowe needto maintain anisolation distance between vegetable
crops intended for seed production?

00 Whydowe needto conduct regular monitoring and roguing of self-
pollinated vegetables (e.g., legumes and solanaceous crops) grown for
seed purposes?

00 Which self-pollinated vegetable crops did farmers grow and use for seed
purposes?

[0 Whatseed selection and seed production practices did farmers employ for
self-pollinated vegetables (e.g., legumes, and solanaceous crops)?

00 Didyoulearnbetter seed selection and seed production practices for self-
pollinated vegetables (e.g., legumes and solanaceous crops) from other
farmers?

[0 Whatcultural management practices are important for self-pollinated
vegetables (e.g., legumes and solanaceous crops) grown for seed
purposes?
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Exercise No. 5.02

Background
andrationale

Seed selection and seed production by farmers of cross-
pollinated (chayote, cucumber, and zucchini) vegetables

Inthe Cordilleras, local demand for seed materials of horticultural crops is
quite high. Forvegetables, this is evidentin amount and volume of imported
seeds. Plantbreeders or scientists from research institutions generally
identify the most appropriate species or varieties for seed production.
Traditionally, however, farmers themselves, based from their experiences,
identify appropriate varieties in their specific areas. Again, although cultural
management practices of vegetable crops intended for seed production are
similarto those for fresh market, a few differences need utmost
considerations.

For cross-pollinated crops like cucurbits and crucifers, maintaining appropriate
isolation distance is important to maintain genetic purity by preventing
unwanted pollination and unnecessary admixture of seeds at harvest,
especiallywhen planting two cultivars of the same crop. The minimum
isolation distance for seed production is 400 min cucurbits, and 1,000 min
crucifers. The presence of pollinators (e.g., ants, bees, wasps, and flies) is
necessary for cross-pollinated crops. Incucurbits, assisted pollination, which
involves collection of pollen from dehiscing male flowers and manually
introducing them on receptive female flowers of the same plant, is sometimes
necessarytoincrease fruit setting*’.

Regularfield inspection and roguing should be done throughout the life cycle of
cropto remove other crops or cultivars, noxious weeds, off-types, deformed or
pestand diseases affected plants, and other plants whose characteristics do
not conform with desired cultivar at early and late vegetative, flowering, fruiting,
and harvesting stages. Many vegetable farmers use their own or their
neighbor’s previous harvests as seeds for next cropping.

17 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO
Regional Center for Graduate Study and Research in Agriculture (SEARCA) and University of the
Philippines Los Barios, College, Laguna, Philippines. ppl67-177.
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While some farmers practice good seed selection, still, many use seeds that
are eithernonmarketable or over matured. In FFSs, many innovative practices
can be shared among farmers to ensure sustained availability of cheap but
good quality seed materials. This exercise was designedto achieve this
particular objective.

Whenisthisexercise ¢ InFFS, TOT, and VST sessions, when some cross-pollinated vegetables
most approriate? (e.g., chayote, cucumber, or zucchini) are grown for seeds in learning field
e Whenfarmers wantto learn from other farmers and do hands-on of proper
seed selection and seed production of some cross-pollinated vegetables
(e.g., chayote, cucumber, or zucchini)

How long will this *  Fifteento 30 minutes weekly field walks, observations, hands-on, and
exercise take? interaction with farmers
e Fifteento 30 minutes weekly brainstorming session in processing area

Learning objectives e Tocreate awareness and understanding among participants that seed
selection and seed production can be accomplished by farmers in their
own farms.

e Tolearnfrom otherfarmers and do hands-on of innovative practices in
seed selection and seed production of some cross-pollinated vegetables
(e.g., chayote, cucumber, or zucchini).

Materials e Office supplies (notebooks, ball pens, marking pens, crayons, Manila
papers)
e Othersupplies (paperbags, plastic pails, plastic twines, scythes, and
tagging materials)
e  Some cross-pollinated vegetables (e.g., chayote, cucumber, or zucchini)
grown for seeds in learning and adjoining fields

Methodology e Fieldwalks, hands-on, and brainstorming

Steps 1. Divide participants into smaller groups and ask them to conduct field
walks and observe cross-pollinated vegetables (e.g., chayote, cucumber,
and zucchini) grown for seeds in learning and adjoining fields. Take note of
cultural management practices employed. Interview other farmers, if
necessary. Listdown all observations related to:
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00  Uniformityincrop stand and vigor at early vegetative stage;

0 Date of flowering (e.g., number of days from emergence to flower
initiation);

00 Maturity (e.g., number of days from emergence to harvest);

Pestand diseases incidence (e.g., major pest and diseases); and

00 Size and shape of fruits (e.g., maturity index of crop).

|

2. Gobackto processing area; brainstormin small groups and present
outputtothe big group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators. Motivate
farmers to share their best experiences in seed selection and seed
production of some cross-pollinated vegetables (e.g., chayote, cucumber,
orzucchini) intheir own farms, especially on the following:

Selection of species or varieties for seed production;
Isolation distance between crop varieties;

Presence of pollinators and conduct of assisted pollination;
Regularfield inspection and roguing; and

Harvesting at the most mature stage of seed.

OO oOood

3. Facilitate each small group to do hands-on of best experiences in seed
selection and seed production in a portion of some cross-pollinated
vegetables (e.g., chayote, cucumber, or zucchini) grown in learing field,
asfollows:

[0 Determine areaneeded forfarmer’s seed requirement (e.g., know
farmer’s seed requirement per hectare, his normal yield level per
cropping, and his estimated production per unit area).

0 Measure and mark boundaries in a portion of some cross-pollinated
vegetables (e.g., chayote, cucumber, or zucchini) grownin learning
field (e.g., using above estimated area).

0 Conductregularinspection androguing (e.g., regular removal of other
cultivars, weeds, off-types, deformed or disease and pest affected
plants and other plants whose characteristics do not conformwith
desired cultivar at early vegetative, flowering, fruiting and harvesting
stages).
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00 Ensure presence of pollinators (e.g., providing artificial food or
growing flowering plant around) or conducting assisted pollination
(e.g., manual pollination of receptive female flowers).

00 Employ other cultural management practices shared and agreed
upon inthe big group brainstorming session.

[0 Takenote of all relevant observations and experiences during this
activity on aweekly basis.

4. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.

Some suggested [0 Whatisacross-pollinated crop? What were the most common cross-
questions for pollinated vegetable crops observed in farmers’ field?
processing [0 Dowe need pollinators for cross-pollinated vegetables (e.g., chayote,
discussion cucumber, or zucchini) intended for seed production?

[0 Whydowe needtomaintainisolation distance between vegetable crops
intended for seed production?

[0 Whydowe needto conduct regular monitoring and roguing of cross-
pollinated vegetables (e.g., chayote, cucumber, or zucchini) grown for
seed purposes?

[0 Which cross-pollinated vegetable crops did farmers grow and use for seed
purposes?

0 Whatseedselectionand seed production practices did farmers employ
forcross-pollinated vegetables (e.g., chayote, cucumber, or zucchini)?

00 Didyoulearnbetter seed selection and seed production practices for
cross-pollinated vegetables (e.g., chayote, cucumber, or zucchini) from
otherfarmers?

00 Whatcultural management practices are important for some cross-
pollinated vegetables (e.g., chayote, cucumber, or zucchini) grown for
seed purposes?
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Exercise No. 5.03

Background
andrationale

Whenisthis exercise
most approriate?

Determining right maturity in harvesting vegetable crops for
seed production and marketing purposes

Crop maturity varies with the kind, variety, season, and purpose for which
vegetables were grown. The right crop maturity normally depends on whether it
will be harvested for seed production or marketing as fresh vegetable. For seed
production purposes, crops are harvested at the most mature stage of seed.
Thisis also called as the stage of physiological maturity of seed when all food
reserves needed by the seed has been accumulated. Thus, itis atits state of
maximum dry weight, its highest vigor and quality level**8,

When marketing as fresh vegetable, a certain period is known to be the most
appropriate times or schedule of harvesting. This also signifies best time to
pick vegetable pods or fruits for themto be more appealing to consumers.
Although each crop has its own signs to show that it is ready for harvest
(maturity index)'*°, produce is often harvested too early if there is a good price
foritand agreatfinancial need, orthere is arisk of losing crops owing to
unfavorable climatic conditions.

Farmers inthe Cordilleras had their own experiences in determining the right
maturity for their crops and some good reasons for their continuous practice.
These best practices must be shared among farmers in FFSs to furtherimprove
their understanding in determining right maturity in harvesting their crops
eitherfor seed production or marketing purposes. The foregoing exercise was
designedto achieve this particular purpose.

InFFS, TOT, and VST sessions, before harvesting of vegetable cropsin
learning field

e Whenfarmers wantto learn from others better ways to determine the right
maturity in harvesting crops for seed production or marketing as fresh
vegetables

118 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO
Regional Center for Graduate Study and Research in Agriculture (SEARCA) and University of the
Philippines Los Barios, College, Laguna, Philippines. ppl67-174.

119 PCARRD. 1985. National Technoguide on Indigenous Vegetable Backyard Gardening.

Philippine Council for Agriculture, Forestry and Natural Resources Research and Development
(PCARRD), Los Baros, Laguna, Philippines. pp41-43.
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How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

Thirty minutes to one-hour for field walks and observations of harvesting
operations in vegetables at adjoining fields of learning field
Thirty minutes to one hour for brainstorming session in processing area

Tomake participants aware and understand how proper timing of
harvesting for seed production or marketing purposes canimprove
productivity and profitability.

To learn better experiences from other farmers on the proper timing of
harvesting vegetables that will improve productivity and profitability.

Vegetable crops ready for harvesting in adjoining and learning fields
Office supplies (Manila papers, notebooks, ball pens, and marking pens)

Field walks and brainstorming

Divide participants into smaller groups and ask them to conduct field
walks and observe vegetable crops ready for harvesting in adjoining and
learning fields. Interview other farmers, if necessary. Listdown all
observations related to timing of harvesting, crops planted, crop stand,
etc.

Go backto processing area. Brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow sharing
of experiences among participants and facilitators. Listdownimportant
observations shared by farmers, such as:

0 Crops grown for seed production and for marketing as fresh
vegetables;

[0 Criteriausedindeciding whento harvest crops for seed production
and for marketing as fresh vegetables; and

00  Cultural practices followed for crop grown for seed production and for
marketing as fresh vegetables.

Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
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Some suggested
questions for
processing
discussions

0

Didyou observe vegetable crops grown either for seed production or
marketing purposes in farmers’ fields?

What crops did farmers grow for seed production and marketing as fresh
vegetables?

When do farmers harvest their crops for seed production purposes? When
dofarmers harvest their crops for marketing as fresh vegetables?

What criteria do farmers use in determining the right time of harvesting for
seed production or marketing purposes?

Didyou observe differences in cultural management practices employed
forvegetable crops grown for seed production or marketing purposes?
Didyou observe differences in pest and disease occurrence between
crops grown for seed production and marketing purposes?

Didyou learn from other farmers their best experiences on the proper
timing of harvesting different vegetable crops? How did they doit?

What other cultural management practices can complement proper
timing of harvesting to improve productivity and profitability of vegetables
grown for seed production and marketing purposes?
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Exercise No. 5.04

Background
andrationale

Whenisthis exercise
most approriate?

Determining maturity index in harvesting snap beans and green
peas grown forseeds

Maturity index refers to signs expressed by a crop to show that it is ready for
harvest'?, If acropis grown for seeds, harvesting should be done at the stage
of physiological maturity, when seed needed have accumulated all food
reserves, is atits state of maximum dry weight and highest vigor and quality
level. Foranyvegetable crop or variety, big seeds have more food reserves than
small seeds, all other factors being equal, hence are better seed materials.
Plants that are more vigorous flower earlier and give higheryields because of
planting big seeds. For seed production of vegetable crops, seeds are
harvested when fruits or pods are overmature for consumption*?*,

For snap beans and green peas, pods are harvested when yellowish in color or
inmost cases when they are already starting to dry up. In middle elevation
areas of Benguet and Mountain Province, majority of vegetable farmers grow
snap beans and green peas due to their adaptability to relatively warmer
temperatures. Many farmers depend on legume vegetable seeds produced in
theirownfields. Thus, qualities of their seeds depend on the proper timing of
harvesting and storage.

In FFSs, innovative experiences in determining proper maturity indices of
various legume vegetables must be shared among farmers to furtherimprove
theirexisting practices. The foregoing exercise was specifically designed to
achieve this purpose.

InFFS, TOT, and VST sessions, before harvesting of legume vegetables
intended for seeds in learning field

e Whenfarmers wantto learn from others better ways to determine the right
maturity index of legume vegetables intended for seeds

120 PCARRD. 1985. National Technoguide on Indigenous Vegetable Backyard Gardening.
Philippine Council for Agriculture, Forestry and Natural Resources Research and Development
(PCARRD), Los Bafios, Laguna, Philippines. pp41-43.

121 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO
Regional Center for Graduate Study and Research in Agriculture (SEARCA) and University of the
Philippines Los Bafios, College, Laguna, Philippines. ppl67-174.

303



Field Guide of Discovery-Based Exercises for Vegetable IPM

How long will this
exercise take?

Learning objectives

Materials

Methodology

Steps

e Thirtyminutesto one hour forfield walks and observations of proper
maturity index for legume vegetables intended for seeds in adjoining and
learning fields

¢ Thirtyminutes to one hour for brainstorming session in processing area

¢ Tomake participants aware and understand how harvesting at proper
maturity index of legume vegetables intended for seeds canimprove
productivity and profitability.

¢ Tolearnbetterexperiences from other farmers on harvesting at proper
maturity index of legume vegetables intended for seeds.

* |egume vegetablesintended for seeds ready for harvesting in adjoining
andlearning fields
e Office supplies (Manila papers, notebooks, ball pens, and marking pens)

¢ Fieldwalks and brainstorming

1. Divide participants into smaller groups and ask themto conduct field
walks and observe legume vegetables intended for seeds ready for
harvesting in adjoining and learning fields. Interview other farmers if
necessary. Listdown all observations related to maturity indices used,
timing of harvesting, crops planted, crop stand, etc.

2. Gobackto processing area. Brainstormin small groups and present
output to the big group. Conduct participatory discussions to allow
sharing of experiences among participants and facilitators. Listdown
important harvestindices shared by farmers, such as:

[0 Colorofcropfoliage at harvesting time;

0O Color, shape, and size of pods or fruits at harvest time;

0 Timetoharvest pods or fruits during pod or fruit development stage;
and

00 Othercriteriaconsidered for harvesting.

3. Synthesize and summarize output of small groups into one big group
output. Draw up conclusions and recommendations from this exercise.
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Some suggested 0
questions for
processing 0
discussion
0
O
O
0
0

Didyou observe some maturity indices used in harvesting legume
vegetables grown for seeds in farmers’ fields?

What maturity indices did farmers use when harvesting snap beans and
green peas intended for seeds?

What reasons did farmers give for using a particular maturity index when
harvesting snap beans and green peas intended for seeds?

Did farmers use a different set of maturity indices in harvesting other
vegetable crops intended for seeds? What are these maturity indices?
Didyou observe different seed-borne pests and diseases among legume
vegetables intended for seeds harvested at varying maturity indices?
Didyou learn from other farmers their best experiences on using various
maturity indices in harvesting legume vegetables intended for seeds?
Howdidthey doit?

What other cultural management practices can complement the use of
proper maturity index in harvesting legume vegetables intended for seeds,
toimprove productivity and profitability?
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Exercise No.5.05

Background
andrationale

Post-harvest handling and primary processing of vegetables??

During plant growth, roots absorb nutrients, moisture, and carbon dioxide from
atmosphere. The leaves then convert these into structural components (e.g.,
cellwalls, membranes, and organelles) and food reserves. Atharvest, plant
parts we are interested in are separated from the rest of the plant, hence,
photosynthesis essentially stops.

The harvested produce, therefore, has to depend onfood and water reserves it
has accumulated during growth to maintain its physiological processes.
Theoretically, once food and water reserves decline appreciably, usefulness of
produce is greatly diminished, if not ended. As food and water reserves are
diminished, the produce’s susceptibility to microbial attack also increases,
thus resulting in decline of usability.

Food reserves are decreased by degradative (breaking down) processes and by
respiration, while water reserves are lost by transpiration. Such decreasesin
food and water reserves are reflected as moisture loss or shriveling, chemical
changes (e.g., change incolor, taste, aroma, contents of sugar and vitamins),
andtextural modifications (e.g., softening, loss of crispiness, and
toughening), and greater activity of pathological organisms (e.g., rotting). Any
factorthat hastens these processes and encourages microbial growth will
hasten deterioration. The mostimportant factors are as follows:

e Temperature. Lowtemperature slows down respiration, transpiration,
and other processes resulting in deterioration of any produce upto a
certainextent. Thisis the basis ofimmediately cooling a produce and then
keeping it atalow temperature. Most tropical produce cannot, however,
withstand temperature lowerthan 12°C. They show abnormalities like
discoloration, development of sunken areas (pitting), and failure toripen.
These are indications of physiological disturbance withina cell. Most
crops introduced from temperate zone- like strawberry and cabbage- can
tolerate temperatures as low as 0°C.

122 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO
Regional Center for Graduate Study and Research (SEARCA) in Agriculture and University of the
Philippines Los Barios, College, Laguna, Philippines. pp435-438
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*  Oxygenandcarbon dioxide. Oxygen (0,) and carbon dioxide (CO,) also
influence respiration rate withinimmediate vicinity of the commodity.
Since O, is areactant of respiration, by law of mass action, adecrease in
0,from 21 percent will slow down respiration rate. Too low concentration
of 0,, however, will resultin fermentation, giving produce a fermented
odor, an off-flavor, which is not desirable.

Onthe otherhand, since CO, is a product of respiration, anincrease of CO,
from 0.03 percent will result in adecrease rate of respirationuptoa
certain point. Too much accumulation of CO,, results in CO, injury, as
manifested by a symptoms like discoloration, off-odor, and off-flavor. A
decreasein0,andanincrease in CO, inimmediate vicinity of a
commodity, therefore, increases storage life. However, avery low amount
of O, orahigh level of CO, in a container of produce results in rapid decline
inquality.

*  Relative humidity. Temperature and relative humidity primarily controls
the rate of decline in water reserves. The cells of most vegetable produce
containvery high amount of moisture. Ifrelative humidity of atmosphere is
low, the tendency is for cells to lose water to the atmosphere. Hence, for
most produce, higher temperature and lower relative humidity resultin
fasterwaterloss. Consequently, shriveling occurs.

Atagiventemperature, lower relative humidity causes faster transpiration
and consequently faster shriveling of produce. High temperatures
aggravate low relative humidity. Vegetables are best stored at high
relative humidities (e.g., 80-95 percent), but produce should be healthy
and containers, as well as storage space, should be clean because
microorganisms multiply very fast under high relative humidity.

* [njuries. Injuries serve as avenues for entry of microorganisms and easy
exit of water from produce. Evenifnowoundisvisible, cells might have
been ruptured during careless handling. Fast deterioration of injured cells
is aresult of evolution of ethylene, faster rate of respiration, and
transpiration of injured cells as aresponse to injury. High levels of
ethylene speeds up ripening, causes green produce to turn yellow, and
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Whenisthis exercise
most approriate?

How long will this
exercise take?

Learning objectives

Methodology

Materials

root vegetables to sprout. Therefore, injuries have to be kepttoa
minimum, if not entirely avoided.

In FFSs, innovative experiences in postharvest handling and primary
processing of crucifers and other vegetables must be shared among farmers to
furtherimprove their existing practices. The foregoing exercise was
specifically designed to achieve this purpose.

e InFFS,TOT, and VST sessions, just before harvesting and before start of
discussions on ‘Harvesting and Postharvest Management in Vegetables’

e Atleastone hourforrole-playing

e Atleastone hourfor puzzle game

e Atleastone hourfor participatory discussion, using guide questions
e Atleasthalfdayforfield visit (optional)

e Todiscussissues, problems, and concernsin postharvest handling and
primary processing of vegetables.

¢ Tobuild awareness among participants of recent advances in postharvest
handling and primary processing of vegetables.

e Todiscuss some interventions by government and private sector to
improve postharvest handling and primary processing of vegetables.

e Role-playing, fieldvisit, puzzle game, and guided participatory discussions

e Manilapapers, marking pens, and bond papers (for role-play)

e Fivecartolinacardboard (4 x 8 inches of assorted colors), Manila paper,
marking pens, paste, scissors, Kraft envelop (for puzzle game)

e Five guide questions (one foreach group), Manila paper, marking pens (for
participatory discussion)

e Postharvest facilities, traders (for field visit)
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Steps Field Visit:

1. Conductfieldvisitto postharvest facilities and trading post for vegetables.
Expose participants to postharvest facilities and trader operations that
are existing for at least five years.

2. Askparticipants to observe and interview traders, postharvest personnel
and farmers focusing more on objectives of the topic.

Role Play:

3. Divide big groupinto five smaller groups. Each small group will designate
among themselves who will be farmer, trader or feed miller, government or
private sector, and researcher. Instructions of roles will be provided by
facilitators (to be written in a sheet of paper), as follows:

[0  Farmerwillfocus on prevailing issues and problems on postharvest
handling and primary processing operations that concerns farmers;

00 Traderwill focus on prevailing issues and problems on postharvest
handling and primary processing operations that concerntraders or
feed millers;

00  Governmentsector will focus on measures or interventions (e.g., low
farm gate price or government support price);

[0 Private sectorwill focus on support to farmers (e.g., no market or
procurement or market linkage); and

[0 Researcherwillfocus onrecentadvancementto cope up with global
competitivenessissue (e.g., postharvest handling and primary
processing problems in vegetables).

4. Conductbrainstorming sessions in small groups and present role-play to
the big group.

5. Thefacilitator should guide a participatory discussion to synthesize and
summarize result of role-play and come up with recommendations as a
result of this activity.

309



Field Guide of Discovery-Based Exercises for Vegetable IPM

310

Puzzle Game:

6.

10.

11.

Facilitators will prepare necessary materials as follows:

0 Make cartolinacardboard cutouts of equal sizes (4 x8 inches). Each
cartolinacardboard will make 7-10 cutouts of equal sizes.

00 Draw cabbage head or parts of matured cabbage plant (whole
cabbage plantready for harvest).

[0 Prepare guide questions. (Guide questions will be written on cutouts,
kepton Kraft envelopes, and provided as part of puzzle game. These
will be used to facilitate participatory discussions or brainstorming
session.)

Facilitators divide big group into five smaller groups (or use their PTD
groupings).

Each smallgroupis assigned (by drawing lots) as one of the following;:
group of farmers, traders or feed millers, government or private sectors,
andresearchers.

Each small group forms a puzzle and answers guide questions writtenon a
completed puzzle.

Each small group conducts a brief brainstorming session to answer guide
question and present output to the big group.

Facilitators guide a participatory discussion to synthesize and summarize
salient points and add some key points that may have been left out. The
big group also provides additional issues, problems, or concerns and how
toaddress them.

Guided Questions:

12.

Facilitators formulate five questions relevant to postharvest handling and
primary processing operations in vegetable production.
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13. Eachsmall group draws a question, brainstorms for 10 minutes, answers
question, and presents output to the big group.

14. Facilitators guide a participatory discussion to solicit reactions from
participants and share additional information onissues, problems, and
concerns related to postharvest handling and primary processing
operations in vegetable production.

Some suggested [0 Whataretheissues, concerns, and problems confronting postharvest

questions for handling and primary processing in local vegetable industry? (postharvest

processing handlers andtraders)

discussion 0 Whathasbeen doneto address postharvest handling and primary
processing inlocal vegetable industry in the Philippines? (government and
private sectors)

[0  Whatare the most recent advancementin postharvest handling and
primary processing of vegetables in the Philippines? (researchers)
0 Arrangeissues and problems in matrix form, as shown in the example

below:
ISSUES/PROBLEMS PRIVATE/GOVERNMENT | RECENTADVANCES
INTERVENTIONS

1. LowPrice e Government * Pesticide-free
price support product

2. Nomarketingoutlet | e Private sector * Product
procurement and transformation
market linkages

Note: Facilitators will have to read some recent postharvest handling and
primary processing technologies for latest information. All
questions are applicable to VST, TOT, and FFS. FFS will focus only
onfarmerandtraderissues, problems, and concerns. If not
addressed during discussions, facilitators will provide inputs on
government and private sector interventions and recent
technologies.
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Exercise No.5.06

Background
andrationale

Whenisthis exercise
most approriate?

Maintaining quality of vegetables for marketing'?

Postharvest operations to which vegetables are subjected vary with crops,
distance towhichitis transported, and outlet (i.e., whether it is for export, for
domestic market, or for processing plant). Generally, vegetable produce are
cleaned, sorted, and packed before transporting them, ifintended for local
market. Forexport, additional operations have to be done such as weighing,
fumigating, andlabeling. Cleaning and sorting are also more thorough. For
mostimporting countries, grading is a necessary operation. Gradingis sorting
according to a set of criteria recognized by the vegetable industry. This set of
criteriais termed as standards.

Simple methods can be usedto prolong storage life of produce for a few days.
For small-scale producers or retailers, or for home use during hot dry season of
ayear, quality of vegetables can be maintained for longer periods under
ordinary conditions by evaporative cooling methods. Cooling occurs when
wateris evaporated from a moist surface, because it uses heat or respiration
coming fromthe produce inthe process of evaporating. Atthe same time,
relative humidity withinimmediate vicinity of produce is increased, thus
minimizing shriveling. These methods include: (a) sprinkling leafy vegetables
with water; (b) wrapping with banana leaves; and (c) burying fruit vegetablesin
moist sand, sawdust, or sterilized soil. Other methods include storing (d)
inside aclay jar with water at bottom of jar but not coming in contact with fruit; or
(e)inside awet clothtent.

In FFSs, innovative experiences in maintaining quality of crucifers and other
vegetables for marketing must be shared among farmers to furtherimprove
their existing practices. The foregoing exercise was specifically designed to
achieve this purpose.

e InFFS, TOT, and VST sessions, after discussion of the topic ‘Postharvest
Handling and Primary Processing of Vegetables’

123 Bautista, O.K. (ed.). 1994. Introduction to Tropical Horticulture. 2nd Edition. SEAMEO
Regional Center for Graduate Study and Research (SEARCA) in Agriculture and University of
the Philippines Los Bafios, College, Laguna, Philippines. pp438-441.
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How long will this *  Twohours forfield visitto some traders or postharvest, where there is
exercise take? ongoing vegetable buying operations (optional for FFS)

e Thirtyminutes for role-playing

e Atleastone hourfor participatory discussion in small and big groups

Learning objectives e Todiscuss participants’ marketing practices, channels, strategies,
problems, issues, and concerns affecting them and how these are
addressed.

e Todevelopimproved marketing strategies for farmers to increase their
incomes.

Materials e Notebook, ball pen

e Manilapaperand marking pen per group
*  Some vegetable traders and postharvest handlers, where there is an on-
going procurement operation

Methodology e Fieldvisit, role-playing, and brainstorming

Steps Fieldvisit:

1. Priortofieldvisit, facilitators conductinitial interviews of vegetable
farmers, traders, or government personnelinvolved in vegetable
procurement.

2. Presentinitial results of observations or data gathered to participants.
Brainstormin the big group on what datato collect and observe or
questions to ask for interviews of farmers. Some examples of questions
tobe asked are:

0 Isthefarmerselling his own vegetable produce individually or through
acooperative? Why? What are the requirements, terms, and
conditions?

[0 Whosetsthe selling price? How much do they sell their vegetable
produce? Are they satisfied with the price of their produce?

[0 Whatprocesses were done before they sell their vegetable produce?
How many channels do their vegetable produce pass through before
reaching traders or postharvest handlers?
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3. Participants conduct field visitin small groups to some vegetable traders
ortrading posts, where there is ongoing vegetable procurement operation
andimplement procedure agreed upon by the big group. Participants may
considerthe following factors in marketing vegetables:

Know the current price of vegetable produce;

Know the transportation cost in marketing;

Considerrisk and laborin marketing;

Know the condition of vegetable produce (e.g., Canit stand long

storage?);

00 Knowthe expected damage orloss in storage and marketing of
vegetable produce;

00 Bidorcanvass for higher market prices; and

00 Knowthe supply and demand situation.

O O0OoOod

4. Gobacktothe session hall, consolidate outputs of field visitin small
groups, and report it to the big group.

Role-playing:

5. Divide big groupinto five smaller groups and give them their respective
assignments or tasks.

6. Three smallgroups role-play their vegetable marketing practices,
problems, or concerns and how these are addressed. Group leaders
assign the following roles to their group members, such as:

One participant as trader;

One participant as government representative;

Two participants as farmers; and

One participant as an assembler (e.g., whenever applicable).

I sy

7. Twogroups act as observers to record and report practices, channels,
strategies, problems, issues and concerns, and recommendations made
to address some problems orissues portrayed inrole-play.
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Some suggested
questions for
processing
discussion

Facilitators guide a participatory discussion to synthesize and summarize
results of this exercise.

Inwhat form do farmers normally sell their vegetable produce? Why?
When do they sell their produce? Why?

Where do farmers get their market information?

Do farmers grade and pack their vegetable produce before selling or
marketing?

Do farmers store their vegetable produce before selling or marketing?
What storage practices do farmers employ before selling or marketing
theirvegetable produce?

Who sets the selling price for vegetable produce? What are the bases of
the setbuying or selling price? Are farmers satisfied with the selling or
buying price set? Why?

Who buys the farmer’s vegetable produce? Why did farmers preferto sell
theirvegetable produce to them?

Do farmers sell their vegetable produce individually or through a
cooperative? Why?

What are some of the farmers’ common vegetable marketing problems,
issues, orconcerns and how do they address them?
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Glossary

Agricultural lime

Agroecosystem
analysis (AESA)

Activity

Amensalism

Ammonium
phosphate
(ammophos)

Ammonium sulfate
(ammosul)

Aphids

Avoidance

are lime materials containing oxides, hydroxides, or carbonates of calcium (Ca)
and magnesium (Mg) that are applied to the soil to reduce soil acidity.

refers to the weekly study of the components of crop agroecosystem, such as
the plant morphology, agronomy, herbivores, natural enemies of the
herbivores, diseases, rats, weather, water, weeds, etc., inthe ‘learning field’,
which will lead into a process useful for decision-making.

is ageneric term for participatory training experiences such as exercises,
games, role-plays, small group experiences, and instrumentation.

occurs when one species is suppressed while a second is not affected,
typically aresult of toxin production.

is achemical fertilizer material, which is arich source of nitrogen and
phosphorus elements or nutrients.

is achemical fertilizer material, which is arich source of nitrogen and sulfur
elements or nutrients.

are soft-bodied tiny insects whose color normally varies from yellowish-green to
dark olive-green or almost dull black, which cause injury by sucking up cell sap
of plants.

is afundamental principle in pest and disease management, which alters
environment by making it less favorable to growth and development of a pest or
apathogen.

319



Field Guide of Discovery-Based Exercises for Vegetable IPM

Bacteria

Bacterial diseases

Bacterial 0ozing
technique (BOT)

Bacterial wilt

Ballotbox’
evaluation (BBE)

Baseline data

Beanfly

Behavior

are considered the simplest of plants. They are tiny, consist of only one cell,
and multiply by cell division as frequently as every 10-15 minutes. They lack
green pigments and cannot produce their own food. Most of them gain entry
through wounds or natural openings found on the surface of the plants. Once
inside, the bacteriamultiply rapidly, break down the plant tissue, and usually
move throughout the plant.

referto diseases that are caused by bacteria. The most common symptoms of
bacterial diseases on plants are maceration or disintegration of tissues,
‘water-soaked’ appearance, and foul’ odor.

is apractical tool used by farmers for identifying bacterial wilt disease of
solanaceous vegetables. This consists of putting a cutting of suspected
diseased plant partin a glass filled with tap water to allow a cloudy bacterial
fluid to ooze fromthat plant part to the water.

is abacterial disease of solanaceous crops causing rapid wilting, stunting and
deathintomato, and wilting of younger leaves or slight yellowing of leaves in
potato.

is a simple, easy-to-use pre-or post-training evaluation tool for farmers and
extension workers of theirknowledge and skills in integrated pest
management (IPM). A participant selects an appropriate ‘ballotbox’ where he
or she drops his or her code number representing the correct answer.

are agronomic, demographic, socioeconomic, and other related data gathered
from farmer field school (FFS) participants, which are used for comparison with
current datawhen stakeholders review and assess impact of local IPM
programs on farmer-participants and their communities.

is apest of leguminous vegetables belonging to the fly family, whose yellowish
to reddish maggots hatch from the eggs to feed as miners, working down the

petiole into the stem of plants.

refers to any observable or visible action or activity performed by the learner.
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Beneficial insects

Beneficial
microorganism

Benchterracing

Big group discussion

Biological control

Biological

control agents

Black cutworm

Borerinsects

Brainstorming

Cabbage butterfly

refertoinsect groups that give benefit to farmers interms of insect pest
reduction and improvement of yield and quality of products. Abeneficial insect
can eitherbe a parasitoid or a predator that controls the population of pests or
pollinators.

refers to a soil-borne organism that give benefit to farmers interms of
suppressing harmful soil-borne plant pathogens which consequently improve
yield and quality of products. Beneficial microorganisms interact with harmful
microorganisms through competition, amensalism, or parasitism.

is an effective erosion control measure practiced in the Cordilleras, which
consists of creating a series of level strips running across the slope.

is aterm usedto describe the use of big groups (e.g., plenary sessions)in
identifying and solving problem by participatory discussion.

is the use of living organisms such as parasitoids, predators, and disease
organisms to control pest populations.

referto any living organismused in reducing pest population in vegetable
farms.

is alepidopterous pest of vegetables whose blackish larva remains buried
below the surface of the ground level and attacks the root and base of crop
during the first two weeks of crop growth.

referto agroup of destructive insects whose immature stages bore or make
tunnels on fruit or stem of plant.

is abasic and highly populartool for group problem solving. Itcan be usedto
identify problems, to suggest causes for problems and to propose solutions for
problems. The technique emphasizes deferred judgement and quantity to get
quality.

is abutterfly whose caterpillar feeds and produces big holes on the foliage of
cabbage and other cruciferous crops.
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Cabbage moth

Cagetrap
Calendar insecticide
application

Case study

Certified seed

Chemical control

Chewing insects

Club root

Common cutworm

Competition

is abrownish gray pyralid moth whose larva attacks the growing point, which
often results to non-formation of head or perforations on the leaves of cabbage
and other cruciferous crops during heavy infestation.

is atype of trapping material made of appropriate wire mess, whichis usedin
collecting and controlling field and house rats.

means any scheduled insecticide treatment undertaken with no consideration
for pest density or anticipated crop loss.

is atechnique designedto give group training in solving problems and making
decisions. The facilitator's role is typically catalytic rather than didactic.

is ahigh quality seed intended for commercial planting that passes through the
seed certification standard of the Philippine Seed Industry Board in terms of
genetic purity and identity. Acertified seed is classified by a certifying agency
depending upon its quality either as abreeder, afoundation, aregistered, a
certified, oragood seed.

means any strategy or method that employs the application of any pesticide to
control pests.

referto agroup of destructive insects whose destructive stages have a
mandibulate or chewing mouthparts.

is fungal disease of crucifers causing swelling of the roots with characteristic
club-like shapes and areduction of fine lateral roots. The later reduces the
ability to absorb water resulting to stunted growth and death of the plants under
dry climatic conditions.

is alepidopterous pest of vegetables whose greenish to blackish-brown larvais
voracious feeder and feed actively at night. Damage consists of feeding on
young and mature leaves of the host-making large holes on leafblade.

is acondition where there is a suppression of one organism as two species
struggle for limiting quantities of nutrients, oxygen, or other common
requirements.
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Composting

Content
Contourplanting
orfarming
Costandreturn
analysis

Costof production

Critiquing

Cropresidue-
inhabiting pests

Crop diversification

Cross-pollinated
vegetables

Crop rotation

refersto a process involving the breakdown of organic materials through the
action of decomposers (e.g., microorganisms and macroorganisms) to form
small bits of organic matter called compost.

refers to the subject matter or topics taken up in an activity or activities to attain
the objectives.

refers to amethod of farming where cultivation is accomplished by plowing
across the slope following the contour lines rather than up and down.

is an analysis of the cost of production relative to net return in an enterprise.
Usually, the lower the cost of production, the higher is the net returnfor a
particularenterprise.

refers to the amount of labor, power, and material input costs in each operation
forevery enterprise.

is an activity to assess the progress and the effectiveness of learning in terms of
learning processes, relationships, physical environment, and problems and
issues relevant to learning as expressed by the participants.

referto all pests whose main harborage or habitat, in the absence of a suitable
host, is cropresidue, such as weeds or any plant debris often left in the field after
harvest.

refers to the planting at the same time in on-farm or field of as many crops to
maximize land uses and minimize pest and disease occurrence depending on
such factors as crop preference, technical knowledge, adaptability, market
demands, and profitability.

are vegetables wherein pods or fruit setting result from union of female (ovule)
and male (pollen) reproductive cells of two different plants, varieties, or cultivars.

refers to the growing of two or more crops after another in aregular succession
fortwo or more years with an idea that a crop susceptible to a pest or disease is
followed by a resistant crop or combined in simultaneous cropping with other
crops.
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Crop sequencing

Cucurbits

Cultural control

Curd-or head-forming
vegetables

Cutworm

Damping off

Dehaulming

Debate

Destructive insects

refers to proper arrangement of crops planted in succession to maximize
production. Agood cropping sequence is one that will conserve orimprove
nutritional status of the soil, add organic matter, improve soil structure, protect
land from erosion and, ultimately, give highyield.

are vegetable crops belonging to the cucurbit family. Some examples are
squash, cucumber, chayote, zucchini, watermelon, bitter gourd, and loofah.

is the modification of the environment by making the area less attractive to
pests (e.g., tillage, planting date, crop rotation, etc.).

are vegetable crops grown primarily for their flowers or terminal buds
technically known as curds or heads, respectively. Some of these vegetables
are Chinese cabbage, cabbage, head lettuce, broccoli, and cauliflower.

is a polyphagous moth whose caterpillar is basically a leaf-eater, which can
severely defoliate acrop when populationis heavy.

is afungal disease of cruciferous, solanaceous, leguminous, and cucurbit
crops at seedling stage, which can be distinguished by the presence of water-
soaked lesions on the hypocotyl or reddish-brown lesions at the base of
seedlings at orjust below the ground level.

is a cultural management practice which consists of defoliating potato crop,
leaving at least one-foot stem intact ontubers, and keeping rows well hilled-up
to prevent late blight spores from getting in contact with the tubers. Tubers are
not harvested for at least two weeks after diseased foliage had been cut off to
allowtime for spores to be washed off.

is a participant-involving technique, structured formally or informally, to
generate varying viewpoints on anissue or problem.

referto agroup of insects that feed on vegetable crops; specifically on leaves,
stems, flowers, and fruits, causing damage to these crops thereby affecting
yield or quality of produce.
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Diadegma

Diamondback moth
(DBM)

Didactic teaching

Discovery-based
learning

Dormancy

Downy mildew

East-west

row growing

Ecology

Ecosystem

Eradication

is alarval parasitoid used in vegetable production as a biological control agent
against the diamondback moth (DBM) of cabbage and other cruciferous
vegetables.

is a small gray moth with a diamond pattern at the back when its wings are
closed, whose larvafeeds on the leaves of cabbage and other cruciferous
crops.

is atraditional approach to teaching orinstructing, entailing the dissemination
of facts, knowledge, information, manual skills, etc. Today itis contrasted with
experiential or discovery-based learning.

is alearning process accomplished by doing and experiencing as opposed to
listening, observing, reading, viewing, etc. Itis synonymous with experiential
learning.

refersto the inability of a seed, abulb or atuber to germinate after harvest even
when provided with the necessary conditions for germination.

is afungal disease of solanaceous and cucurbit crops, which appear as yellow
spots onthe surface of the leaves with a purplish downy growth on the lower
surface. These yellow spots may soon turn reddish-brown and eventually kill
the leaves.

refers to vegetable growing in east-west row orientation or inrelation to the
rising and setting of the sun.

consists of all the organisms at a given locality and their interactions with each
otherand with the physical environment.

is abiological community considered in relation to its physical environment.
is afundamental principle in pest and disease management, which involves

the elimination of a pest or pathogen once it has become established on plant
orinacropping area.
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Evaluation

Evaporative cooling
method (ECM)

Exclusion

Exercise

Facilitator

Farmers’crop

protection (FCP)
practice

Farmer field school
(FFS),

is the process of assessing the effectiveness of various learning activities, the
participants, the facilitators and the conduct of the whole program.

is asimple method used to prolong the storage life of vegetable produce, under
ordinary conditions for a few days, where cooling occurs when water is
evaporated from a moist surface using heat or respiration coming fromthe
produce inthe process of evaporating.

is afundamental principle in pest and disease management, which includes
exclusionary measures to prevent a pest or pathogen from entering and
becoming established in a non-infested or non-infected area.

is a structured learning experience marked by a learning goal, high
participation, and structure. Its overall purpose is to generate datafrom
participant analysis.

is atrainer or specialistwho, as achange agent, structures learning situations
and experiences with the end result of enhancing the learner’s capabilities to
be sensitive to his or her own processes and behavior. He is one who functions
inawayto allow participants to assume responsibility for his or her own
learning. The termisin contrastto the more didactic instructor, teacher,
lecturer, presentor, etc.

refers to usual crop protection practice of farmers priorto the

introduction of integrated pest management (IPM) practice in any vegetable
production area. Normally, an FCP consists of a calendar-scheduled pesticide
application for the control of pests and diseases.

by design, is a ‘school without walls’, where about twenty five farmers meet
once aweek for the duration of the cropping season from planting to harvest. In
each weekly session of an FFS, the farmers, working in-groups, conduct
agroecosystem analysis (AESA), team building activities and special topics.
Special topics are designed based onimmediate problems encountered by
farmersintheirfarming activities. Trained FFS facilitators allow farmers to be
experts, facilitating themto bring forth and examine their own experiences.
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Feedbacking

‘Feel’ method

Fertilizer
management

Field day

Field trip or field visit

Field walk

Flea beetle

Folk media
presentation

Fruitworm

is away of receiving information from or giving to one or more participants or
facilitators concerning one’s behavior, attitudes and relationships in alearing
situation.

is acommon field method of classifying soil texture for vegetable production by
its feel or by rubbing soil between thumb and fingers.

means any strategy or method that will lead to effective and efficient use of
fertilizers in crop production.

is an occasion when farmers and facilitators show other people orthe
community what they have learned and the results of their participatory
technology development (PTD) activities.

isaplanned visit ortourto agiven area, site, laboratory, field, plantation,
project, etc. to study its operation in depth, learn lessons and to report back
thereon. Thefieldtripis typically ateam project or activity, although not
universally so.

is aplanned observation accomplished by walking in a nearby field a training
site to have afirst hand experience of anissue or problem related to the
training. Observations in afield walk are synthesized through small and big
group discussions.

is aninsect pest belonging to the beetle family, whose adult eats out ‘pin holes’
ontheleaves ofthe host plants. If attackis excessive, the leaves fall and the
plants may be completely defoliated.

is alearning tool used to convey a developmental message using the most
appropriate local medium that is familiar to a group of people. Local songs,
dances, poems, proverbs, stories, tales, legends, and drama are some of the
common forms of folk media.

is alepidopterous pestwhose larva tunnels into the fruit and feed voraciously
onthetissues causing fruit to rot and subsequently fall off.
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Fungal diseases

Fungi

Fusarium wilt

Game

Grading

Green leaf manuring

(GLM)

Green manuring (GM)

Grossreturn

Group dynamics

referto diseases caused by fungi. The general symptoms of fungal diseases
onplants are the presence of ‘cottony-like’ and ‘dry’ appearances (e.g., leaf
spots) of infected plant parts.

are tiny, simple plants commonly called molds. Since they do not have green
color, they lack the ability to make their own food. They depend upon living host
plants forfood. Thus, they are parasites, and inthe course of their feeding,
most produce diseases ontheir host plants.

is afungal disease of solanaceous, leguminous, and cucurbit crops, which can
be distinguished by the presence of areddish discoloration on the roots, which
gradually darkens and finally turns brown. The diseased plants are stunted and
during dry weather, the leaves turn yellow and drop.

is an experiential learning activity marked by a learning goal, competition,
rules, scores or outcomes and oftentimes with winners and losers. Games
may be content-laden orbe a ‘pure’ game devoid of content.

refers to the sorting of vegetable produce according to a set of criteria
recognized by the vegetable industry.

refers to the soil incorporation of plants grown outside an areawhere itis not
intended before their flowering stage as a source of organic matter. Weeds
gathered on side of terraces such as wild sunflowers, when incorporated in
vegetable fields are classified as green leaf manures.

refers to the soil incorporation of plants grown at a site where itis needed
before their flowering stage as a source of organic matter. All fast-growing
weeds when incorporated before flowering at land preparation and hilling-up
operations are classified as green manures.

refers to the product of price and volume relative to the type of produce in every
enterprise.

is aprocess of interaction of agroup at work. Itincludes such processes as
communication, goal setting, decision-making, support giving, and leadership.
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Hilling-up

Hot watertreatment

Hydroization

Insect pathogens

Insecticide

Insecticide non-user

Insecticide

Interaction

Integrated pest
management (IPM)

Integrated crop
management (ICM)

is a cultural management practice whereby soil is cultivated and raised at the
base of plants primarily to enhance better root development, improve
anchorage, and suppress growth of weeds. Hilling-up also disturbs
development of other soil-borne pests and exposes to sunlight many soil-borne
plant pathogens that thrive near the base of plants.

is a practical soil sterilization technique used by farmers to control some soil-
borne diseases of vegetables inthe seedbed.

is a pre-sowing hardening technique to induce drought resistance, which
consists of soaking seeds for 1-48 hours depending on seeds, and then air
drying to their original moisture content before sowing.

referto agroup of biological control agents, mostly parasitic microorganisms,
usedto controlinsect pests of vegetables. Some insect pathogens infecting
various insect pests are viruses, bacteria, and fungi.

is a pesticide or chemical used to control insect pests.

refers to afarmer orindividual that does not use any insecticide to control
insect pests.

userrefersto afarmerorindividual that uses insecticides to control insect
pests.

refers to the dynamics among participants, including communication patterns,
relationships, role assumptions, etc.

is a pest management strategy that builds on biological control as its
foundation. In practice, it develops farmer’s ability of making critical and
informed decisions that renders production systems more productive,
profitable and sustainable. Thus, it makes farmers experts in their own fields.

refers to all management strategies that are ecologically, economically, and
socially acceptable. Therefore, IPM and integrated soil management (ISM) are
integral part of ICM.
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Integrated soil
management (ISM)

Integration

KASAKALIKASAN

Labor and power cost

Leaffolder

Leafhopper

Leafminer

Leaf spot

Leafyvegetables

includes efficient soil nutrient, water and weed management, effective soil
borne pest and disease management as well as effective use of soil
microorganisms for better crop productivity. Consequently, ISMaimsto allow a
grower to produce optimum yield and sustained long-term returns.

is that stage of learning where the learner is able to piece together the learning
inan activity and sees the value in its application to his or her real life situation.

is the acronym for Kasaganaan ng Sakahan at Kalikasan. It means Nature is
Agriculture’s Bounty. Itisthe Philippine Government’s program that seeks to
popularize Integrated Pest Management (IPM).

refers to the amount of labor and power spent in each operation for every
enterprise which is expressed in man-days, man-animal days, or man-machine
days.

is alepidopterous pest whose larvae feeds on leaftissue and, as it becomes
older, folds the leafto form atube.

is apest belonging to the cicada family whose nymphs and adults attack
solanaceous vegetables. Asitfeeds, itinjects atoxic substance, which
produces acondition known as ‘hopperburn’.

is asmall grayish fly whose larvae mine in-between the leaf epidermis which
when several of them work in the same leaf, develop blotch and turnthe entire
leaf white and wither, resulting in the stunting of subsequent growth and
ultimatelyin pooryield.

is afungal disease of cucurbit and leguminous vegetables characterized by the
presence of spots, circularto irregularly shaped, with tan or gray centers, and
surrounded with reddish-brown to dark-brown margins.

are vegetables grown mainly fortheir leaves. Some examples of leafy
vegetables are pechay, mustard, lettuce, celery, kangkong’ (swamp cabbage),
and *kulitis’ (amaranth).
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Learner-centered
training

Learning field

Lecture method

Leguminous
vegetables

Liming

Material input cost

Maturity index

Methodology

refers to atraining situation wherein participants are given the opportunity to
assume responsibility for their own learning.

is that portion of afarmers field school measuring atleast 1,000 square
meters, containing a farmer-run comparative study of integrated pest
management (IPM) and farmers crop protection (FCP) practices. Itisinthis
field that farmers practice agroecosystem analysis (AESA) which include plant
health, water management, weather, nutrient management, weed density,
disease surveillance, and observation and collection of insect pests,
beneficial predators, and parasites. Farmers interpret data fromthe learning
field through direct experience using AESA to make field management
decisions and develop avision of balanced ecological processes.

is adidactic instructional method, involving one-way communication from the
active presentorto amore orless passive audience or trainee group.

are vegetables belonging to the legume or pulse family. Some examples of
leguminous vegetables are bush long bean, cowpea, shap beans, sweet peas,
garden peas, chicken peas, and winged beans.

refers to the addition of lime to reduce soil acidity or until the soil pH is within
that required for optimum plant growth. Available iron, aluminum, and
hydrogen must be replaced by Ca and Mg bases through liming to decrease soil
acidity. Adding oxides, hydroxides, or carbonates of calcium and magnesium
commonly does this.

is the total cost of all materials used in each enterprise such as seeds,
fertilizers, and herbicides, among others.

refersto signs expressed by a crop to show that it is ready for harvest.

refers to the various ways and means by which the dissemination of concepts,
ideas, knowledge, and skills can be affected. This may include the definition of
instructional media and the materials to be used as aids in facilitating the
learning process.
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Minerinsects

Mulching

Natural enemy

Natural pest control

Need-based or
threshold-based
insecticide
application

Nematodes

Net return
ornetincome

Nitrogen fertilizer

Nutrient management

referto agroup of destructive insects whose immature stages puncture or
mine on leaves down to petiole and stem of plant.

is the practice of covering bare soil around the stem of agrowing plant with a
layer of organic materials, plastic, and other appropriate materials primarily to
conserve soil moisture, suppress growth of weeds, minimize splash soil
erosion, and soft rot or other soil-borne disease infections.

refers to abeneficial insect, a predator, a parasitoid or an insect pathogen
utilized forthe control of insect pests.

isthe conservation of beneficial insects, predators, and parasitoids by
preventing their destruction or preserving their habitat. Choice of plant
varieties, maintenance of alternative hosts, and proper soil management are
among the tactics employedto keep beneficial species active and populous
enough to control pests.

means any insecticide treatment undertaken only when actual
pest population exceeds a predetermined threshold level.

are active, slender, threadlike roundworms about 1,/70" of aninch long. Their
mouthpartis equipped with atiny spear or stylet, which they use to puncture
plant cells to obtain plantjuices. Anumber of plant parasitic nematodes feed
fromthe outside of the roots, stems, buds, and leaves. Others feed by
tunneling through the roots.

refers to the difference between gross return less and total cost of labor and
materials in every enterprise.

refers to any fertilizer material containing nitrogen element or compound.

means any strategy or method that will lead to effective and efficient use of
nutrients incrop production.
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Nonformal education
(NFE)

Objective

Organic fertilizer

Overhead irrigation

Panel discussion

Parasitism
or predation

Parasitoid

Participant

Participatory
technology
development (PTD)

Pest management

is a participatory learning approach that encourages the learners to see
themselves as source of knowledge about the real world and to work with the
knowledge they have from their own experience in the learning process.

refers to the desired organizational and behavioral attributes or characteristics
to be attained after conducting an activity.

refers to any fertilizer made from organic materials, such as decomposed
animal and plant materials, which when applied to the soil, will supply nutrients
orelementsto crops in slower and smaller quantities than achemical fertilizer.

is amethod of irrigation where wateris applied either in form of a fine mist
(spraying) or spray simulating rain (sprinkling). Water may be manually applied
by use of watering cans or mechanically applied under pressure and at pre-
determinedintervals.

is aterm usedto describe the use of panel of interrogators and discussants in
identifying, discussing and solving problem. This activity is an effective toolin
helping participants to develop their capability to communicate ideas and
knowledge with other participants.

refers to direct attack of one organism on another.
is abeneficial insect that lives for awhile in or upon the body of a single host
pest species orafew closely related species but gradually destroys or kills it.

refersto apersonwhois the focus of learning activity and who is expected to
participate activelyin the learning process.

is the process of collective and collaborative inquiry with the
purpose of initiating community actions on solving local problems.

anecologically-based strategy of maintaining pest population below the
economic injury level by the use of any or all control techniques that are
economically and socially acceptable.
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Pesticide

Pesticide non-user

Pesticide user

pH

Phosphorus fertilizer
Physiological
disorders
Physiological

maturity

Pod borer

Pollinators

Potassium fertilizer

Powdery mildew

is acompound or chemical, such as acaricide, insecticide, herbicide,
fungicide, nematicide, rodenticide, and the like, thatis used to control pests
and diseases.

refersto afarmer orindividual that does not use any pesticide to control pests
anddiseases.

refersto afarmerorindividual that uses pesticides to control pests and
diseases.

is an expression of soil reaction (e.g., acid, neutral, or alkaline), which is the
negative logarithm of the hydrogen ion concentration. Acidity denotes an
excess of H+ions over OH-ions and alkalinity denotes the opposite. Atneutral
reaction, the H+ and OH-ion concentrations are equal.

refers to any fertilizer material containing phosphorus elements or nutrients.

referto all plant abnormalities or disorders that are caused by one of
combinations of non-infectious organisms, nutrient deficiencies ortoxicities,
and chemical injuries ortoxic residues.

iswhen seed have accumulated all food reserves, is atits state of maximum
dryweight, and highest vigor and quality level.

is lepidopterous pest attacking leguminous vegetables whose larvae are
voracious feeders on inflorescence with developing pods resulting to
underdeveloped pods.

are beneficial insects that pollinate flowers of some vegetable crops like
cucumber, chayote, snap beans, green peas, bell pepper and tomato. Wild
bees and honeybees are the most predominant pollinators of vegetables.

refers to any fertilizer material containing potassium element or nutrient.
is afungal disease of parsley and leguminous vegetables characterized by

small, discrete, white moldy spots on the upper surface of the leaflets, which
rapidly enlarge to an indefinite size until they coalesce.
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Predators

Pricking-off

Problem solving

Process

Processing

Productivity

Profitability

Protection

Pruning

referto agroup of biological control agents that are free-living throughout their
entire life cycles. A predator can be abeneficial insect or arthropod (e.g.,
spider) that feed on many different species of prey (e.g., insect pests or
arthropods) by quickly eating them or sucking their body fluids.

refers toinitial transplanting of some vegetable seedlings (e.g., celery and
lettuce) to give them greater space in which to grow before finally transplanting
inthe main field.

is the process of effective decision-making. The skills, which relate to the
classic model of decision-making, are how to: (a) define the problem, (b)
generate data about the problem, and (c) generates ideas or alternate courses
of action for problem resolution, (d) choose among the alternative solution, and
(e)implement the solution or decision.

refers to the dynamics of interplay of behaviors within the learning situations
leading to the attainment of the training objectives.

is away of surfacing experiences and insights of participants and interpreting
these into the learning context.

refers to the increase inyield resulting from improved decision-making skills
among farmers associated with integrated pest management (IPM) practices
such as selection of appropriate varieties, use of biological control agents
(e.g., Diadegma or Cotesia), correct timing of fertilizer application, and sound
water management.

referstothe increase in farmers’ netincome associated with increasedyields
and decreased production costs as aresult of the IPM program.

is afundamental principle in pest and disease management, whichis achieved
through interposing a protective barrier between pest or pathogen and
susceptible plant.

apractical cultural management strategy, which includes the removal of all
diseased and weak plant parts (e.g., leaves, stems, flowers, or fruits).
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Pulling the guts
technique’

Puzzle

Repellent crops

Resistance

Resistant variety

Return on investment

Roguing

Role-playing

Root feeders

Root knot nematode
(RKN)

is apractical tool used by farmers to determine the degree of larval parasitism
by Diadegma semiclausum wasp or diamondback moth (DBM) of crucifers.

refers to a fun-type form of experiential learning that is designed to stimulate
participant curiosity, creativity, and a problem-solving orientation. In some
cases, puzzleis used justforfun.’

are crops with pest repelling properties, which are grown in-between or around
the areaplanted to vegetable crops to repel some specific destructive pests of
aparticularvegetable crop.

is afundamental principle in pest and disease management referring to the
development and use of cultivars that can thwart orimpede activity or a pest or
apathogen.

means any crop variety that can resist the adverse effect or damage caused by
insect pests, diseases, and adverse environment.,

refers to the ratio between net return orincome and the total cost of production
inevery enterprise.

refers to the removal of off-types in crops intended for seed production. Italso
means the removal of diseased plants with the accompanying pathogens for
disease management. Roguing must be done continuouslyifitis to be
successful.

is alearning technique in which participants act out and thus experience real-
life roles and situations. Itis both aform of simulation and experiential
learning.

referto agroup of destructive insects whose immature stages and some adults
ofinsect feed on living roots or base of plants, causing stunted growth or death
of plants.

is kind of nematode which causes swellings or knots on the roots of affected
plants known as galls. Plants affected by this nematode become stunted and
wilt readily in hot, dry weather.
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Root, tuberand
bulb vegetables

Sanitation

Saptransmission
technique (STT)
Scaring materials

Secondary pest

Seed production

Seed selection

Selfpollinated
vegetables

Shoot andfruit borers

are vegetable crops primarily grown for their swollen underground stems or
roots. Examples are sweet potato, onion, garlic, carrot, radish, potato, and

ginger.

is a practical cultural management practice aimed at reducing either the source
ofinoculum orthe exposure of the plants to infection. Sanitation excludes use
of chemicals or biological control agents (BCA).

is a practical tool used by facilitators to show to farmers how virus diseases are
transmitted in vegetable fields.

arerepellent materials (e.g., scarecrow, used video, or music tapes), which are
installed in vegetable fields to scare and repel rats, thus avoiding infestation.

is a pestthat does not normally cause economic damage, except when
insecticide application destroys its natural enemies.

refers to the multiplication of seeds selected for planting in the succeeding
seasonsinisolation. Infarmers’fields, these seeds are produced naturally in
self-or cross-pollinating varieties.

is aprocess by which farmers select seeds from their standing vegetable crops
as mother plants for planting or seed multiplication in the succeeding seasons.
Fromthe source mother plants, only the best fruits or pods are selected. From
these fruits or pods, only the best seeds are selected. Forany variety, big
seeds are selected because they have more food reserves than small seeds,
all otherfactors being equal, hence better seed materials.

are vegetables wherein pods or fruit setting results from union of female (ovule)
andmale (pollen) reproductive cells of the same plant, variety, or cultivar.

are lepidopterous pests attacking solanaceous vegetables at all development
stages. Atearly vegetative stage, the larvae feed on the stem, shoots, and
leaves. Later, at fruit setting, the larvae bore into the fruits rendering them
unusable for marketing and storage.
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Simulation or
simulation game

Small group
discussion

Sloping agricultural
land technology
(SALT) oralley
cropping system
(ACS)

Soilbiodiversity

Soil-borne organisms

Soil fertility

Soil horizons

Soil-inhabiting pests

Soil productivity

is alearning activity designedto reflect reality. It may range from arole-play and
anin-basket exercise to amock military invasion. It can be alearning activity
akintoreal life marked by such game attributes as competition, scores,
outcomes, winners and losers.

is aterm usedto describe the use of small groups (e.g., break-up sessions)in
identifying and solving problem by participatory discussion.

refers to amethod of farming or cropping system whereby

hedges are used along contour lines. Inthis system, the strips slow down and
spread water movement, thus reducing the likelihood of serious erosionin
cultivated areas.

refers to the relative abundance and varied population of living organisms, both
animals and plants, in soils, which interact to influence profoundly the physical
and chemical trends in soil changes.

referto all harmful and beneficial organisms living in the soil. Some soil-borne
organisms are involved in the degradation of higher plant tissues. Evenwhile,
growing, plants are subject to attack by some soil-borne organisms.

refers to inherent capacity of a soil to supply nutrients to plants in adequate
amounts and in suitable proportions.

aretheindividual layers in a soil profile. The upper layers of a soil profile
generally contain considerable amounts of organic matter and are usually
darkened appreciably because of such an accumulation.

referto all pests whose main harborage or habitat, inthe absence of a suitable
host, is the soil.

refers to the ability of a soil to yield crops and is a broader term since soil fertility
is only one of the factors that determine the magnitude of cropyields.
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Soil profile

Soil solarization

Soil structure

Soiltexture

Solanaceous
vegetables

Specialist

Stratification

Suckinginsects

refersto the vertical section of a soil showing the presence of more or less
distinct horizontal layers. Every well-developed, undisturbed soil has its own
distinctive profile characteristics, which are used, in soil classification and
survey and are of greatimportance. Injudging a soil, one must consider its
whole profile.

is acultural management practice whereby soil under is exposed to sunlight for
some time after cultivation to kill soil-borne pests and disease-causing
pathogens in prepared seedbeds, beds, or plots intended for growing of
vegetables.

refers to the arrangement of soil particles into groups or aggregates. The soil
texture and soil structure help determine not only the nutrient-supplying ability
of soil solids but also the supply of water and air so important to plant life.

is concerned with the size of mineral particles. Specifically, it refers to the
relative proportions of particles at various sizes in agiven soil.

are vegetable crops belonging to the solanaceous or nightshade family, whose
economically useful parts are the fruits, such as tomato, eggplant and pepper.
Potato belongs to this family, although it can also be classified under root,
tuberandbulb vegetables because itis grown for its tuberand s cultivatedina
similarmanner as the root and bulb vegetables.

refersto afacilitator of a Training of Trainers (TOT), who is a graduate of an
intensive four-month, six days aweek season-long Training of Specialists (TOS)
in non-formal education techniques for integrated pest management (IPM).

is presowing activity whereby seeds are placed between layers of moist sand,
soil, or sawdust at high and low temperatures so that action of water and high
and low temperatures will soften the seed coat.

referto a group of destructive insects, which have piercing-sucking
mouthparts.
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Surface irrigation
orflooding

Sustainable
agriculture

Synchronous

planting

Team building

Therapy

Thinning

Thrips

isamethod of irrigation where water flows on soil surface, then later seeps
downward, or moves vertically (surface flooding), moves along a canal or
horizontally (furrow flooding) in soil until it reaches the roots of plants.

means any principle, method, and practice that aims to make agriculture
economically viable, ecologically sound, sociallyjustand humane (equitable),
culturally appropriate, and grounded on holistic science.

involves planting of crops at the same time in a large scale to take advantage of
hostile environmental conditions for pests at the stage new plants are most
susceptible to pest attack. Synchronization isideal in cases where product
prices are nonfluctuating and irrigation water is available year round.

is an organized effort to improve team effectiveness. Itis a process consisting
of a series of synergy-building exercises designed to promote group
cohesiveness and effectiveness in performing and achieving theircommon
goals andtasks. It may relate to defining and clarifying policies or goals; to
reviewing and refining procedures; to seeking out ways to be more innovative
and creative; toimproving management practices in such areas as
communication, decision-making, delegation, planning, coaching, career
development and initiatives; to improving relationships between team
members; to improve external relations (e.g., with local government units); to
improve relations with other work teams; and to improving setrvices.

is afundamental principle in pest and disease management referring to
treatment of plants infested by a pest or infected by a pathogen.

refers to a cultural management practice, which involves the removal of
undesirable plants to ease out overcrowding of seedlings, allow better
penetration of sunlight, permit proper aeration or more rapid drying of dew or
rainon foliage after adown pour, and minimize nutrient competition.

are minute insect pests whose nymphs and adults suck the plant sap causing
the leaves to turnyellow, then silvery-white, and later assumed a withered or
blasted appearance.
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Training of
specialist (TOS)

Trap crops

Trellising

Training team

Training of trainers
(TOT)

Trainer

Trapping

Tuber moth

Urea

Tymovirus disease

is anintensive four-month, six-day-a-week season-long training course in
nonformal education (NFE) techniques and integrated pest management (IPM)
forextension and crop protection specialists.

are alternate or susceptible crops planted within a particular vegetable areato
attract some specific destructive pests of a particular vegetable crop thereby
reducing their adverse effects to that particular vegetable crop.

is acultural management practice in vegetable, which involves training
vegetable crops to grow on trellis to improve quality of products and avoid
rotting of fruits associated with soil-borne pathogen.

refersto agroup of facilitators who work togetherto see to it that the learning
process supports the objectives of the learning activities.

is anintensive four-month, three-days-a-week season-long training course in
nonformal education (NFE) techniques and integrated pest management (IPM)
forextension workers.

refers to afacilitator of afarmer field school (FFS), who is agraduate of an
intensive four-month, three-days-a-week season-long Training of Trainers (TOT)
in nonformal education techniques for integrated pest management (IPM).

is acultural management practice, which attracts insect pests to trap
materials forthe purpose of controlling them. The trap materials may contain
non-pesticide baits such as sex attractant or an attractive food source for
insect pest.

is aninsect pest attacking potato tubers whose larvae form blotch mines on the
leaves which later becomes dry and brittle and tunnel on the tubers.

is achemical fertilizer material, which is arich source of nitrogen element or
nutrient.

is adisease affecting cucurbits, particularly chayote, caused by virus infection,
which is characterized by overgrowth, stunting, yellowing, curling, and mottling.
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Varietal adaptability

Vegetable specialist
training (VST)

Vernalization

Viruses

Virus diseases

Water floating
technique (WFT)

Water holding
capacity (WHC)

Water management

Weed management

White fly

refers to the ability of a specific crop to grow productively under specific local
conditions such as resistance to local pests, diseases, and environmental
stresses.

is anintensive four-month, six-day aweek season-long training of specialists
(TOS) innonformal education (NFE) techniques and integrated pest
management (IPM) for extension and crop protection specialists in vegetable
production.

is aprocess by which seeds are subjected to cold temperature treatment
before germinationto trigger process of flowering at the later stage of crop
development.

are infectious particles that attack many forms of life, including bacteria and
plants. Theyare sotiny thatthey can only be seen with an electron microscope.

referto diseases that are caused by viruses. The general symptoms of virus
diseases on plants are leaf discoloration, stunting, leaf-rolling or twisting, and
veinclearing.

is a practical tool used by farmers in determining the presence of cyst
nematodes in potato fields.

refers to the amount of water a soil can hold which is proportionately related to
the physical condition and organic matter content of the soil. Soils highin
organic matter are darkerin color and have greater water holding capacities
than do soils low in organic matter.

means any strategy or method that will lead to effective and efficient use of
waterin crop production.

means any strategy or method that will lead to effective and efficient
suppression of weed population.

is asmall white insect pest belonging to the fly family. They congregate on the
undersides of the leaves where they suck juices and secrete honeydew.
Severe infestation can cause plants to wilt.
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Workshop referstoa ‘hands on’, highly participatory learning effort wherein participants
learn by doing. Typically, the group is small enough to ensure adequate rapport
andintimacy.

Yellow sticky trap is atype of trapping material, which uses different bases, sticky substances,
and shades of yellow colorto trap adults of white flies and leafminers.
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AnnexA

List of participants in the Technical and Program Administration Review
Workshop ofthe IPM in Crucifers Component of the National IPM Program
held on 03-06 August 1998 at Agricultural Training Institute, BSU Compound,
LaTrinidad, Benguet.

Department of Agriculture-Cordillera Highland Agricultural Resources
Management Project (DA-CHARM)

1.  Dr.CameronP. Odsey, Project Manager

2. Dr.Josephl.C.Madamba, Consultant (Deputy Team Leader)
3. Dr.CarlosA. Fernandez, Consultant

4.  Mr.lsrael Carlos, Consultant

5. Mr.FreddieT. Langpaoen, Technical Staff (IPM Specialist)
6.  Mr.RolandA. Carpio, Technical Staff (IPM Specialist)

7. Mr.Inocencio B. Bernard, Technical Staff (IPM Specialist)
8.  Ms.JoanD. Bacbac, Agriculturist |

9.  Ms.LaarniA. Supnet, Secretarial Staff

10. Mr. Patricio Ananayo, Senior Agriculturist

11. Mr.DelfinR. Acay, Technical Staff

Department of Agriculture- Cordillera Administrative Regional Field Unit (DA-
CARFU)

12. Dr.Elizabeth A. Verzola, Assistant Regional Director
(Regional IPM Coordinator)

13. Mr.Landis B. Teofilo, Senior Agriculturist (IPM Specialist)

14. Ms. Araceli B. Pedro, Technical Staff (FFS Facilitator)

15. Mr. Noelito C. Villa, Agriculturist Il (IPM Specialist)

16. Mr.Nicasio S. Baucas, Agriculturist Il (IPM Specialist)

17. Mr.Robert Domoguen, Regional Information Officer

18. Ms. MyerMula, Agriculturist Il (FFS Facilitator)

355



Field Guide of Discovery-Based Exercises for Vegetable IPM

356

Local Government Unit’s Provincial and Municipal IPM Coordinators (LGU-IPM

Coordinators)

19. Ms.MaryFrances W. Buanzi, Agriculturist Il (IPM Specialist),
Office of Provincial Agriculturist, Mt. Province

20. Mr. Dexter Dimas, Agricultural Technician (IPM Specialist),
Office of Provincial Agriculturist, Benguet

21. Mr.AlfredoV. Pilay, Municipal Agricultural Officer (FFS Facilitator),
Atok, Benguet

22. Mr. Constancio Molitas, Agricultural Technician (FFS Facilitator),
Tublay, Benguet

23. Mr.Ramon Anacisco, Agricultural Technician (FFS Facilitator),
Sablan, Benguet

24. Mr. Perfecto B. Cayat, Agricultural Technician (FFS Facilitator),
Kibungan, Benguet

25. Mr.AsanoE. Aban, Agricultural Technician (FFS Facilitators),
Buguias, Mt. Province

26. Ms.RositaV.Alubia, Agricultural Technician (FFS Facilitator),
Tuba, Benguet

27. Ms. Marife A. Lucaney, Agricultural Technician (FFS Facilitator),
Sabangan, Mt. Province

28. Ms.Anal.Ngade, Agricultural Technician (FFS Facilitator),
Tadian, Mt. Province

29. Mr.Basanio Wasing, Agricultural Technician (FFS Facilitator),
Bakun, Mt. Province

30. Mr.PeterTicag, Agricultural Technologist (FFS Facilitator),
Sagada, Mt. Province

31. Mr.Nicolas Pawid, Agriculturist Il (FFS Facilitator),
Office of the Provincial Agriculturist, Benguet

32. Mr.Renato M. Falag-ey, Agricultural Technician (FFS Facilitator),

Bontoc, Mt. Province




Benguet State University and Highland Agriculture Resources Research and
Development Consortium (BSU-HARRDEC)

33. Dr.EulogioV.Cardona, Jr., Professor, College of Agriculture

34. Dr. SergiaP.Milagrosa, Professor, College of Agriculture

35. Ms.ZylaC. Macasieb, Regional Applied Communication Program
Coordinator, HARRDEC

36. Dr.EdwinT. Balaki, Professorand Director of Extension

37. Dr.LilyAnnLando, Assistant Professor, College of Agriculture

Agricultural Training Institute-National Training Center (ATI-NTC)

38. Ms. LuzM. Palengleng, Training Specialist (IPM Specialist)
39. Ms. Janette C. Visayan, Senior Agriculturist (IPM Specialist)

Department of Agriculture-Central Cordillera Agricultural Project (DA-CECAP)
40. Ms.VilmaC. Du, Chief Agriculturist

Bureau of Plant Industry-Baguio National Research and Development Center
(BPI-BNRDC)

41. Ms. Teresita Kayad-Mangili, Senior Agriculturist

Integrated Pest Management-Farmer Field School Farmer-Leaders (IPM-FFS
Farmer-Leaders)

42. Mr.Samuel P. Felix, FFS Farmer-Facilitator and President,
Atok Federation of Farmer Field Schools

43. Mr.PedroTalsan, FFS Farmer-Leader (Provincial IPM Chairman,
Kibungan, Benguet

44. Mr. Arcadio Bulagsay, FFS Farmer-Leader, Bontoc, Mt. Province

45, Mr. Date Coyan-an, FFS Farmer-Leader, Bot-oan Farmers’ Association,
Bontoc, Mt. Province
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KASAKALIKASAN National Program Office (IPM-NPO) and ASEAN IPM
Knowleage Network Center (ASEAN IPM)

46. Dr.JesusS. Binamira, National Program Officer, KASAKALIKASAN
47. Mr.DamasoP. Callo, Jr., Project Specialist, ASEAN IPM
48. Ms. Harriet Tauli, Technical Staff, KASAKALIKASAN




AnnexB

List of participants inthe Curriculum Development Workshop for the Refresher
Course for Trainers of IPMin Crucifers and Other Highland Vegetable Crops
held on 10-14 August 1998 at ATI-NTC, BSU Compound, LaTrinidad, Benguet.

Department of Agriculture, Cordillera Administrative Regional Field Unit (DA-
CARFU)

1. Mr.Landis B. Teofilo, Senior Agriculturist (Vegetable IPM Specialist)
2. Ms.TeresitaA. Paytocan, Agriculturist Il (Vegetable IPM Trainer)
3. Ms.Araceli B. Pedro, Technical Staff (Vegetable IPM Trainer)

Department of Agriculture, Cordillera Highland Agricultural Resources
Management (DA-CHARM) Project

Mr. Freddie T. Langpaoen, Technical Staff (Vegetable IPM Specialist)
Mr. Roland A. Carpio, Technical Staff (Vegetable IPM Specialist)

Mr. Inocencio B. Bernard, Technical Staff (Vegetable IPM Specialist)
Ms. Joan D. Bacbac, Technical Staff (Extensionist)

Ms. Laarni A. Supnet, Documentor

©® N oA

Agricultural Training Institute, National Training Center (ATI-NTC)

9. Ms.LuzM.Palengleng, Training Specialist (Vegetable IPM Specialist)
10. Ms. JanetteT. Visayan, Senior Agriculturist (Rice IPM Specialist)

11. Mr.EdwinC. Dicksen, Agriculturist Il (Rice IPM Specialist)

12. Mr.Charles C. Sagudan, Agriculturist Il (Vegetable IPM Trainer)

National IPM Program (KASAKALIKASAN) and ASEAN IPM Knowledge Center
(ASEAN IPM)

13. Ms. HarrietA. Tauli, Non-Formal Education Specialist, KASAKALIKASAN
14. Mr.AlvinS. Fajardo, Vegetable Specialist, KASAKALIKASAN
15. Mr.DamasoP. Callo, Jr., Project Specialist, ASEAN IPM
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Benguet State University (BSU)

16.
17.
18.
19.
20.

Dr. EdwinT. Balaki, Professor and Director of Extension

Dr. SergiaP. Milagrosa, Professor, College of Agriculture

Dr. Eulogio V. Cardona, Jr., Professor, College of Agriculture

Prof. Silvestre L. Kudan, Professor, College of Agriculture

Prof. Paz Dalang, Professor, Northern Philippines Root Crops Research
andTraining Center (NPRCRTC)




AnnexC

List of training participants, facilitators and resource persons in the one-month
intensive Refresher Course for Trainers of Integrated Pest Management (RCT-
IPM) in Crucifers and Other Highland Vegetable Crops held on 27 Septemberto
17 October 1998 held at Bineng, La Trinidad, Benguet.

Participants (Local Government Unit, Benguet Province):

1. Mr.Nicholas L. Pawid, Agriculturist I,
Office of the Provincial Agriculturist, Benguet

2. Mr.Denson G. Tomin, Agricultural Technologist,
Office of Municipal Agriculturist, Kapangan

3. Mr.Marcos B. Baucas, Agricultural Technologist,
Office of Provincial Agriculturist, Benguet

4.  Mr.BasanioT. Wasing, Agriculturistll,
Office of Municipal Agriculturist, Bakun

5. Mr.JamesG. Lopez, Agricultural Technologist,
Office of Municipal Agriculturist, Buguias

6. Mr.DexterB. Dimas, Provincial IPM Coordinator,
Office of Provincial Agriculturist, Benguet

7. Mr.RamonM. Anacioco, Agricultural Technologist,
Office of Municipal Agriculturist, Sablan

8.  Ms.VictoriaC. Marcelino, Agricultural Technologist,
Office of Municipal Agriculturist, Atok

9.  Ms. Annabellel. Saingan, Agricultural Technologist,
Office of Municipal Agriculturist, Tuba

10. Ms.CherryL. Sano, Agricultural Technologist,
Office of Municipal Agriculturist, Atok

11. Ms.Ednal.Raymundo, Agricultural Technologist,
Office of Municipal Agriculturist, Kibungan

12. Ms. JocelynT. Martin, Agricultural Technologist,
Office of Municipal Agriculturist, Tublay

13. Mr.PerfectoB. Cayat, Agricultural Technologist,
Office of Municipal Agriculturist, Kibungan

14. Ms. Annie B. Sebiano, Agricultural Technologist,
Office of Municipal Agriculturist, Kibungan
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15.

16.

17.

18.

19.

Ms. Rosita V. Alubia, Agricultural Technologist,
Office of Municipal Agriculturist, Tuba

Ms. Susan K. Aniban, Agricultural Technologist,
Office of Municipal Agriculturist, Tublay

Ms. Louisa L. Carbonel, Agricultural Technologist,
Office of Municipal Agriculturist, Bakun

Mr. Esteban R. Reboldela, Agricultural Technologist,
Office of Municipal Agriculturist, Sablan

Ms. Josephine C. Apili, Agricultural Technologist,
Office of Municipal Agriculturist, Kapangan

Participants (Local Government Unit, Mountain Province):

20.

21.

22.

23.

Ms. JulietP. Banoca, Agricultural Technologist,

Office of Municipal Agriculturist, Besao

Ms. Marifee A. Lucaney, Agricultural Technologist,
Office of Municipal Agriculturist, Sabangan

Ms. Fructosa D. Mamanteo, Agricultural Technologist,
Office of Municipal Agriculturist, Sabangan

Mr. Renato M. Falag-ey, Agricultural Technologist,
Office of Municipal Agriculturist, Bontoc

Facilitators and Technical Resource Persons:

24,

25.

26.

27.

Dr. Jesus S. Binamira, IPM Consultant, Department of Agriculture,
CordilleraHighland Agricultural Resources Management (DA-CHARM)
Project

Mr. Inocencio B. Bernard, Technical Staff, Department of Agriculture,
CordilleraHighland Agricultural Resources Management (DA-CHARM)
Project

Mr. Charlie C. Sagudan, Agriculturist Il, National Training Center,
Agricultural Training Institute, Cordillera Administrative Region
(NTC-ATI-CAR)

Mr. Freddie T. Langpaoen, Technical Staff, Department of Agriculture,
CordilleraHighland Agricultural Resources Management (DA-CHARM)
Project




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Ms. AraceliB. Pedro, Technical Staff, Department of Agriculture,
CordilleraAdministrative Regional Field Unit (DA-CARFU)

Mr. Roland A. Carpio, Technical Staff, Department of Agriculture,
CordilleraHighland Agricultural Resources Management (DA-CHARM)
Project

Mr. Landis B. Teofilo, Agriculturist Il, Department of Agriculture,
Cordillera Administrative Regional Field Unit (DA-CARFU)

Ms. Luz M. Palengleng, Training Specialist I,

Agricultural Training Institute, National Training Center (ATI-NTC),
Cordillera Administrative Region (CAR)

Ms. Harriet A. Tauli, Technical Staff, National Program Office,
KASAKALIKASAN (IPM-NPO)

Mr. Damaso P. Callo, Jr., Training and Curriculum Development
Specialist, ASEAN IPM Knowledge Network Center,
SEAMEO-SEARCA (ASEAN IPM-SEARCA)

Dr. Edwin T. Balaki, Professor, College of Agriculture (CA) and
Director of Extension, Benguet State University (BSU)

Dr. SergiaP. Milagrosa, Professor, College of Agriculture,
Benguet State University (CA-BSU)

Dr. Jose R. Medina, Associate Professor, University of the Philippines
Los Banos, College of Agriculture (UPLBCA)

Prof. Silvestre S. Kudan, Professor, College of Agriculture,
Benguet State University (CA-BSU)
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AnnexD

List of FFS farmer-graduates who validated discovery-based exercises for FFS
and PTD studies on crucifers and other vegetables in the Cordilleras.

1. Mr.MarinoA. Namuro, Poblacion, Tublay, Benguet

2. Mr.AlinosP.Apasen, Poblacion, Tublay, Benguet

3. Mr.LuisN. Ganioning, Poblacion, Tublay, Benguet

4. Ms.Marelyn S. Namuro, Poblacion, Tublay, Benguet
5. Ms. Edith A. Guzman, Poblacion, Tublay, Benguet

6.  Mr.MollyC. Amsing, Poblacion, Tublay, Benguet

7. Ms.EsterG. Moyao, Poblacion, Tublay, Benguet

8. Mr.BenP.Rimando, Poblacion, Tublay, Benguet

9.  Mr.JuanA.Mendoza, Bineng, La Trinidad, Benguet
10. Mr.Romeo C. Abriam, Bineng, La Trinidad, Benguet
11. Mr. AtosC. Ebbes, Bineng, LaTrinidad, Benguet

12. Mr.FloydP. Costina, Bineng, La Trinidad, Benguet
13. Mr.DonaldS. Aladjoe, Bineng, La Trinidad, Benguet
14. Mr.DelmerT. Shagol, Bineng, La Trinidad, Benguet
15. Mr.JohnP.Zarate, Bineng, LaTrinidad, Benguet

16. Mr. David K. Sulano, Bineng, La Trinidad, Benguet
17. Mr. Arthur shontogan, Bineng, La Trinidad, Benguet
18. Ms. Geraldine M. Mendoza, Bineng, La Trinidad, Benguet
19. Mr.RogerLacamen, Bineng, La Trinidad, Benguet
20. Mr.BrandoB. Yadno, Bineng, LaTrinidad, Benguet
21. Ms.JuanitaB.Aoas, Bineng, LaTrinidad, Benguet
22. Ms.AngelaS. Alfredo, Bayabas, La Trinidad, Benguet
23. Mr.BenioD. Walsi-en, Bayabas, La Trinidad, Benguet
24. Ms.JuliaT. Limuwas, Bayabas, La Trinidad, Benguet
25. Ms. MarcitaD. Timatim, Bayabas, La Trinidad, Benguet
26. Mr.JasonP. Baldos, Bayabas, La Trinidad, Benguet
27. Ms.NidaS. Todiano, Bayabas, La Trinidad, Benguet
28. Ms.JuliaS. Miguel, Bayabas, La Trinidad, Benguet
29. Mr.Jose M. Timatim, Bayabas, La Trinidad, Benguet
30. Mr.RaymundT.Lino, Bayabas, La Trinidad, Benguet
31. Mr.PaquitoL.Balinsoy, Bayabas, La Trinidad, Benguet
32. Mr. NestorTap-ayao, Bayabas, La Trinidad, Benguet
33. Ms.ErmaB.Ignas, Poblacion, Tuba, Benguet
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34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.

Ms. NenaP. Polon, Poblacion, Tuba, Benguet
Mr. Peter F. Agustin, Poblacion, Tuba, Benguet
Ms. Leticia M. Vicente, Poblacion, Tuba, Benguet
Mr. Bernard C. Balting, Poblacion, Tuba, Benguet
Mr. Artos O. Ponciano, Poblacion, Tuba, Benguet
Mr. Paulino L. Agustin, Poblacion, Tuba, Benguet
Mr. Galo A. Vicente, Poblacion, Tuba, Benguet
Ms. Piana B. Pul-ling, Poblacion, Tuba, Benguet
Ms. Honoria B. Bito, Poblacion, Tuba, Benguet
Mr. Victor P. Dulay, Poblacion, Tuba, Benguet

Mr. Allan F. Ben-ek, Poblacion, Tuba, Benguet
Ms. Rufina F. Ben-ek, Poblacion, Tuba, Benguet
Mr. Federico C. Carias, Poblacion, Tuba, Benguet
Ms. TeresaB. Carias, Poblacion, Tuba, Benguet
Ms. Maxima E. Benawe, Poblacion, Tuba, Benguet
Mr. Morris P. Polon, Poblacion, Tuba, Benguet
Mr. Edman O. Bito, Poblacion, Tuba, Benguet

Mr. Alfredo E. Paldo, Poblacion, Tuba, Benguet
Mr. Zaldy B. Guileng, Poblacion, Tuba, Benguet
Ms. Alma B. Segundo, Poblacion, Tuba, Benguet
Ms. Maria V. Guileng, Poblacion, Tuba, Benguet
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Annex E List of non-FFS and FFS farmer-graduates from Bineng, La Trinidad, Benguet,
who validated the Baseline Survey Form (BSF Form A) for Crucifers and Other
Highland Vegetable Crops.

Ms. Ester G. Moyao, FFS farmer-graduate

Mr. Robert S. Batolne, FFS farmer-graduate

Mr. June M. Wakat, FFS farmer-graduate

Ms. Marlyn C. Amsing, FFS farmer-graduate

Ms. Lydia L. Wagsi, Non-FFS farmer-graduate

Mr. Lito N. Lorena, Non-FFS farmer-graduate

Ms. Angeline E. Canuto, Non-FFS farmer-graduate
Ms. MendoraE. Guiloan, Non-FFS farmer-graduate
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