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Abstract:

Farmer Field Schools have been developed in Indonesiafor Cashew, Cocoa, Coffee, Pepper
and Tea. This adaptation to perennial tree crops has required adaptation of methods of Agro-
Ecosysem Andysis and incluson of severa physical and cultura practices within the FFS.
Chief among ecologicd differencesisthe lack of any ecologica crash like arice harvest.
Other differences must be taken into account. A matrix cross-referencing crop problems and
needed practicesis offered. The main congraints to implementing these methods are of two
sorts; organizationd, and ecologica. Organizationd condraints include limitations resulting
from the nature of the inditutions managing the training. Problems of scaing up must
prioritize training qudity, without which the effort to do wide-scae FFS traning will fall.
Ecologica condraints are numerous, and for our cropsinclude the lack of robust natura
enemies for two pests, Cocoa Podborer and Coffee Berry Borer. Regarding evauation of
training, a basic database has been developed which dlows for tracking of learning through
FFS leading to improvement of both field techniques and the training exercises. A sample
interview ingrument is offered.

Acronyms:

AARD Agency for Agriculturd Research and Development
AESA Agro-ecosysem Andyss

BCA Biologicd Control Agent

CBB Coffee Berry Borer Hypothenemus hampel (Coleoptera)

CPB Cocoa Podborer, Conopomor pha cramerella (Lepidoptera)

DGE Directorate Genera of Edtates, within the Department of Agriculture, Indonesia
FFS Farmer Field School

GOl Government of Indonesia

IPM Integrated Pest Management

IPM-SEC  Integrated Pest Management Smallholder Estate Crops

Introduction. In 1997 the IPM-SEC project firg officidly began activities and in 1998
training of facilitators was begun in five provinces. The IPM-SEC project, funded by the
Asan Development Bank and the GOI, was originaly designed to extend IPM farmer
training to estate crops. The FFS model of training, originaly developed by the FAO assisted
Indonesian IPM Rice Programme, and later extended to many other countries, was the model
of training adopted.
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We have e sewhere described the new version of IPM as*“Ecologicd IPM” in contrast to
previous versions which we have labeed “Economic Threshold IPM” (Mangan & Mangan,
1998). Thisdigtinction holds here. The IPM-SEC project was developed to apply these same
Ecological IPM methods to estate crops which had so successfully been gpplied to rice and
other crops. In one sense the project was an experiment to see if these methods would work.

To assure that there was a research component which responded to the needs for more
information, AARD was included in the project. The origind hope was that, as the project
proceeded, new questions about |PM in estate crops could be answered by research.*

Presently, the IPM-SEC project deds with six crops, five of them tree crops. These are;
cashew, cocoa, coffee, pepper and tea. The one non-tree crop commodity is cotton. Since
much is dready known about Ecologica IPM in cotton, and since it is an annud crop which
undergoes atotd harvest (including destruction of the plant itsdlf), it will be left out of this
discusson.

Comments on evauating FFS programs are based on the experience of one of us (Margaret)
who designed the evauation of FFS training with the USDA funded SUCCESS project in
Sulawes, designed to control CPB in cocoa.

The following discussion is largdly based on the experiences of adapting Ecologicd 1PM to
estate crops.

Does Ecological IPM work on Tree Crops?

The digtinction between “Ecologica IPM” and “Economic Threshold IPM” is a ussful
digtinction based on emphasisin the gpproach to IPM.  Very briefly, the following table
shows some sgnificant differences.

! Thiswas a good idea on the surface; unfortunately, AARD has not proven responsive to requests for research
and has provided little of any usefulness regarding new field techniques, ecosystem studies, or even new
methods to apply BCAs.
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Table1: Distinction between
Economic Threshold IPM and Ecological |PM

Economic Threshold | PM Ecological |PM
observation and “soouting” of pestsfor a observation of dl dementsin
field monitoring fixed sample of brancheson ecosystem for a selected number of
method afixed number of trees trees, called “ Agro-ecosystem
Andyss’
object of pestsaone. (Some effort presence and interaction of dl
observation might be made to take note elementsin ecosystem: pedts,
of beneficids, but these do beneficid insects and spiders, disease,
not enter into decison nutrition, crop waste.
making.)
chief tool of analysis| formulafor determining Agro-ecosystem Andysis, used to
economic loss due to pest asess the relative safety/danger to the
damage. tree crop caused by al pests and

disease, dso noting levels of
beneficia insects/spiders and

nutrition needs of the crop.
decision method Soray insecticideswhen you observe again within less than aweek
cross the threshold of to check on the effects of beneficias
number of peststo be in contralling pests.
tolerated.
main advantage becauseitisbased ona sgnificant reduction in pesticide use
ampleformula, itiseasy to over Economic Threshold IPM; far
teach compared to more sustainable with more
Ecologica 1PM. sgnificant economic and
environmenta benfits
main disadvantage | gtill resultsin about twice as mugt be taught to farmersin multiple
much pedticide use asis sessions throughout the crop season.
really needed.

We showed thet in rice, Farmer Field School (FFS) training in Ecologica 1PM resulted in
ggnificant reductions of pesticide over a different IPM training mode in Economic

Threshold IPM (Mangan and Mangan, 1998). Here we are dealing with FFS approaches to
Ecologica IPM in tree cropsin Indonesia. Does Ecologica 1PM aso work on Cashew,

Cocoa, Coffee, Pepper and Tea? What are the differences between these crops and rice?

And how does the FFS approach have to be adapted to accommodate estate crop IPM? There
are two sgnificant agpects to this problem; the perennid agro-ecosystem, and the nature of

the pests we have to ded with.

The perennial agro-ecosystem. The first agpect that is different about the estate crops
treated hereisthat they are perennids. Each of our crops has aminimum 10 year period of
growth; average tree age before complete renewal varies agreat ded both from crop to crop
and even farmer to farmer, but might be something like 20 years?.

2 Coffee and Cocoa can reach 30 years, and Teaeven older.
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Whereas the rice ecosystem undergoes destruction and hence catastrophic change during
harves, the perennid ecosystem remains fundamentdly undtered, particularly in the case of
continuoudly harvested crops like Cocoa, which produces fruit throughout the year, and
Cashew, which has three flushes per year. Tea grows leaves continuoudy throughout the
year. Of thefive perennid estate crops we ded with, only one—coffee—can be said to have
aggnificant period during which no flowering and fruiting takes place. This meansthat any
pests are presented with two conditions which do not characterize an annua crop likerice or
cotton; a continuous food supply and a dependable habitat.

As aconseguence, certain mechanica practices, like plow down after a clear harvest which
resultsin dragtic reduction of a pest through destruction of its food and habitat--aswith
yelow stemborer in Chinaor pink bollworm in cotton-are not possible with perennids and
cannot be used for crop pest control. The “natural” condition is therefore onein which the
pest is dways present in the cropping system; thereis no time of initid entry into the system.

Elusive and difficult pests. A second aspect of estate crop IPM isthe nature of some of the
pests. Two pests are particularly difficult to ded with because they spend al of their larva

life ingde the very fruit which we wish to harvest, and are invulnerable to both naturd

enemies and biologica and even chemica pesticides during thet time. The two mogt difficult
pests of perenniasin the IPM Smallholder Estate Crops project are the Cocoa Podborer and
the Coffee Berry Borer.

The Cocoa Podborer, CPB (Conopomorpha cramerella), is an dusive, nocturna moth about
15cmlong. It layseggs singly on the cocoapod. The smdl egg is difficult to find for both
naturd enemies and farmers. Immediady upon hatching, the tiny larva bores into the cocoa
pod to remain there until ready to pupate. All the whileit isfeeding inside, it is safe from

natural enemies as well as biologica insecticides (Bt) and other biocontrol agents like
nematodes. Only in the pupd stage, after emerging from the cocoapod, isit vulnerableto a
parasitoid wasp like Goryphus mesoxanthus, or to predation by weaver ants and other
predators.

The Coffee Berry Borer, CBB (Hypothenemus hampel), isatiny (1.5 mm) bark beetle which
goendsits entire larva life ingde the coffee berry. Maes mate indde but never emerge.

Only mated femaes emerge to fly to anew berry and bore into the tip, to lay eggs and start
the cycle dsawhere. Only during thelr flight to new berries, usudly in the afternoon, are the
adult female Berry Borers vulnerable to predators. True, thereis an occasionally released
parasitoid wasp in Indonesia, Cephalonomia stephanoder us, which entersthe hole in the
coffee berry and parasitizes the larvae of this beetle, but releases have not resulted in
establishment in the coffee ecosystem.

An annud crop pest which isin the same category isthe cotton Pink Bollworm
(Pectinophora gossypi€ella) which likewise attacks the product we wish to harvest, and
remains invulnerable to biologica and chemicd attack during its larval stage spent indde the
cotton boll. However, the Pink Bollworm can be controlled by disposing of al sticks and
trash after harvest.

Other pests which attack directly the crop we wish to harvest are two sucking Hemipterans,
Helopeltis thievora and Helopeltis antonii. These two species attack Tea leaves, Cocoa
pods, and the budding tips of Cashew. They are therefore serious because they attack not just
one of our estate crops, but three. However, they do not safely hide ingde the fruit we wish
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to harvest, and remain vulnerable to spiders and other predators as well as Biologica Control
Agents (BCA) such as Beauvaria bassiana.

One edtate crop pest which probably should be downgraded in seriousnessis the canarium
moth, Cricula trifenestrata, which isan occasond defoliator of Cashew. Thismoth laysits
eggsin aneat row aong the outer edge of the cashew leaf, where they are easy to see and
collect, and where parasitoids can eadily find them. On top of that, the canarium moth
produces much higher priced sk than the common silk worm (Kashoven, 1981: 319), and is
presently being cultivated for itssilk. Outbresks are rare, and are quickly put down by
parasitoids which achieve a very high rate of parasitization on Cricula eggs.

There are two reasons for a basic reassessment of our estate crop pests. Thefirstisthat a
detailed evauation of the impact of a pest is necessary if we are to figure out mechanica or
biologica controls to ded with it within its agro-ecology. The second is to overcome the
tendency of pest protection bureaus to regard every pest as very sgnificant and destructive—
and even to promote insgnificant peststo “sgnificant” status when there are no more
sgnificant ones causng problems” This tendency to promote pests to more dangerous

gatus, common in older economic threshold models of IPM, interfereswith aredistic

gppraisa of the condition of the ecosystem from week to week. If al pests are regarded to be
equaly serious, then it is not possible to do aredly accurate andysis of the agro-ecosystem.

These consderations lead to arough and ready scale of estate crop pest difficulty which takes
into account environmenta factors presented by the perennid nature of the crop. Thisrating
of pest control difficulty and relative importance can be presented in Table 2 below.

® Thuswhen the Cotton Bollworm, Helicoverpa armigera, was not yet significant in Xinjiang in the mid
eighties, cotton aphids (Apis gossypii) were classed as asignificant pest. But in Pakistan, where the Pink

Ballworm (Pectinophora gossypiella), Spiny or Rough Bollworm (Earias sp.) and Cotton Bollworm are present,
plus Whitefly (Bemesia tabaci) and Jassids (Empoasca devastans), the lowly aphid, which has a range of natural

enemies, barely makes the pest list. Departments of pest protection, it seems, must have their preferred
significant pests.
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Table2: Pest Difficulty Matrix
for some Perennial Estate Crop Pests

CONTROL | SAMPLE TYPE OF VULNERABILITY NATURAL MECHANICAL/CULTURAL
DIFFI- CROP PEST DAMAGE TO NATURAL ENEMIES ENEMIES CONTROLS
CULTY
HIGH Cocoa Podborer DIRECT: destruction of LOW: invulnerable to biological NONE during damage cycle: ants, | YES:
(Conopomorpha harvestable cocoa control agents, natural enemies, spiders, and some other predators | 1. open canopy pruning
cramerella) beans throughout the year and non-systemic insecticides attach pupa and adult; various 2. sanitation
while inside cocoa pod as larva. larval-pupal parasitoids, an egg 3. frequent harvesting
Adults, pupae and eggs vulnerable | parasitoid, and nematodes 4. plastic bags on young
to some Natural Enemies. fruit
Coffee Berry Borer DIRECT: destruction of LOW: vulnerable to introduced, ONE during damage cycle, but this | YES:
(Hypothenemus harvestable coffee beans released parasitoid which is is an introduced, released 1. regular harvesting
hampei) throughout the harvesting unavailable to farmers. Adults parasitoid not available to farmers. | 2. sanitation of over-ripe
season vulnerable to some Natural Adults may be vulnerable to a or fallen fruit
Enemies when outside the berry. number of predators when they are | 3. release of parasitoid
ourside beries. Beauvaria (very restricted availability
bassiana can give significant in Indonesia)
control in humid areas.
MEDIUM- | Tea Leafsucker DIRECT: MODERATE TO HIGH: vulnerable SEVERAL: spiders, insect YES: frequent harvesting
HIGH (Helopeltis thievora & sucking and destruction of to a range of arthropod and predators, egg and nymphal (at least once each ten

antonii)

young tea leaves throughout
the year

vertebrate predators

parasitoids, Beauvaria swallows
and other vertebrates

days).

Pepper berry sucker
(Dasynus piperis)

DIRECT: sucking and
destruction of young pepper
corns at each season

MODERATE:
vulnerable to a range of arthropod
and vertebrate predators

SEVERAL: jumping spiders, insect
predators, the parasitoid wasp
Oencyrtus malayensis, snakes and
other vertebrates

NONE
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Table2: Pest Difficulty Matrix (continued)

CONTROL
DIFFI- SAMPLE TYPE OF VULNERABILITY NATURAL MECHANICAL/CULTURAL
CULTY CROP PEST DAMAGE TO NATURAL ENEMIES ENEMIES CONTROLS

SEVERAL: YES
MODER- | Cocoa podsucker INDIRECT: pierces and sucks | MODERATE TO HIGH: vulnerable | jumping and other hunting spiders, | plastic bags on young
ATE (Helopeltis theivora & outside skin of cocoa pod to a range of arthropod and web weaving spiders, Robber flies, | fruit, same as with Cocoa

antonii)

throughout the year

vertebrate predators

insect predators, and egg and
nymphal parasitoids, also
Beauvaria

Podborer

Coffee Green Scale
(Coccus viridis)

INDIRECT: sucks sap from
coffee branches and leaves;
honeydew promotes growth of
fungus on leaves.

HIGH: attached by a range of
arthropod predators, but guarded
for its honeydew by ants

MANY:

Coccinellid beetles provide
effective control when ants don't
chase them away.

NONE

Cashew shoot-sucker
(Helopeltis theivora &
antonii)

DIRECT: pierces and sucks
the fruiting buds of cashew
branch tips at each flashing

MODERATE TO HIGH: vulnerable
to a range of arthropod and
vertebrate predators

SEVERAL:

jumping and other hunting spiders,
web weaving spiders, Robber flies,
insect predators, and egg and
nymphal parasitoids, also
Beauvaria.

YES: Pruning to open
canopy may reduce
Helopeltis infestations.

Pepper branch borer
(Lophobaris piperis)

INDIRECT: bores holes into
branches of pepper vines thus
reducing productive branches

MODERATE:

vulnerable to several parasitoids.
May be vulnerable to some
predators when outside pepper
branches.

SEVERAL: Spathius piperis is a
parasitoid wasp which parasitizes
the larva of Lophobaris. Eupelmus
curculionis is another larval
parasitoid. Some generalist
predators may attack adult.

YES: cut off affected
branches with larvae still
inside and burn them
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Table2: Pest Difficulty Matrix (continued)

CONTROL
DIFFI- SAMPLE TYPE OF VULNERABILITY NATURAL MECHANICAL/CULTURAL
CULTY CROP PEST DAMAGE TO NATURAL ENEMIES ENEMIES CONTROLS
VERY HIGH: MANY: NONE

LOW Cashew white moth DIRECT: pierces and sucks vulnerable to a broad range of web weaving and hunting spiders;

cicada (Lawana sp; the budding branch tips of arthropod predators and mantids and other insect predators;

and Machaerota cashew in periodic outbreaks | parasitoids and to Synnematium Platygastrid egg parasitoid

rostrata) fungus.

Cashew Canarium INDIRECT: eats cashew HIGH: MANY: YES:

moth (Cricula
trifenestrata)

leaves in occassional,
localized outbreaks resulting in
complete defoliation.

vulnerable to a broad range of
arthropod predators and egg
parasitoids

web weaving and hunting spiders;
mantids and other insect predators;
highly efficient egg and pupal
parasitoids

egg masses are easily
seen and gathered for
possible sale to silk
producers; parasitoids
resident in eggs can be
released into environment

Coffee Mealybug
(Ferrisia virgata)

INDIRECT: sucks sap from
coffee branches

HIGH

MANY: Coccinellids and other
Natural Enemies provide effective
control

NONE
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Need for more resear ch. More research is needed into ecological aspects of the most
important pests mentioned above. Although “long term nationd research” is supposed to
be done in the IPM-SEC project, this has not included research into potentia control by
parastoids and predators. Many significant questions about the breeding cycle of
sgnificant pests and the naturd availability and role of beneficids in tree crop ecosystems
remain unanswvered. Among these are the following.

Cocoa Podborer (CPB).

CPB probably originates from the idand of Sulawes and migrated into cocoa from some
native hogt plant. We need to know what affect humidity has on biology and reproduction.
Wheat effect does sunlight have on biology and reproduction? What are the chief natural
enemies? What isitstypicd daytime habitat? Besdes the pupd parastoid Goryphus
mesoxanthus (Ooi, 1992), and egg parasitoids Trichogrammatoidea (Sulistiawati &
Junianto, 1995), what parasitoids attack the CPB? What predators attack the adult moth?
How many eggs does one maoth lay? What isthe origind hogt plant from which it

migrated into cocoa? Are there dternative host plants? What are the naturd enemies
when on the arigind hogt plant? What isthe dtitude limit above which CPB is not found?
Why? etc.

Coffee Berry Borer (CBB) .

CBB isan introduced pest which came into Indonesiawith coffee at some point. What are
the chief predators of the adult femde (if any)? Where does the Berry borer remain after

al coffeeis harvested? Are there aternative host plants besides coffee? What are the
effects of Weaver ants (Oecophylla smaragdina) on CBB? What isthe maximum range of
theflight of an adult femae? How many eggs does an adult femade lay? How long does

an adult femde live after laying eggs?

Other questions could be asked about the other pests which appear in the Pest Difficulty
Matrix above. Much more research should be donein order to increase our understanding
of the biology and ecology of especialy the more serious pests*

Suitability of Agro-ecosystem Analysisin high treesand vines.

The method of Agro-ecosystem Analysis (AESA) was firgt developed on rice as a method
of observation of the rice ecosystemn, and includes observation of pests, natural enemies,
and neutrals (detritivores, weed eaters, etc.) which should be taken into account in making
adecison.® Onrice, this observation is carried out by farmers once aweek. It involves
the random sdection of ten spots (hills) throughout arice field, and observing of dl

insects and other animals on the entire rice plant from weter leve to the tip of the flag leef.
Based on the result, the farmer decides what measures to take.

Edtate crop IPM requires arange of different crop management approaches. Some of
these are mentioned in Table 3, below. Each crop requiresits own approach to agro-

* At the same time, lack of research cannot prevent us from proceeding with IPM control methods which
seem towork. Theideathat research must always precede application is a purely mental schemawhich
cannot be used as an excuse not to proceed with trial and error in the field.

® The term “scouting” refersto looking for and counting pests in Economic Threshold IPM. AESA is not the
same as “scouting”; if we use the term “scouting”, then confusion will occur about what makes AESA
different. Theterm “observation” isaways used.
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ecosystem andysis. In addition, it requires its own frequency of observation. Pepper and
coffee usudly undergo agro-ecosystem anaysis once in two weeks. Cashew, cocoa,
pepper and tea require observation weekly.

Some estate crop canopy shapes (not drawn to scale)

coffee cashew cacao
(two leve) (older tree) (pruned to reduce CPB)

But tree canopies can be much more difficult to observe than rice plants. Some cashew
trees grow to more than ten meters high. Canopies can be quite extensve. Some coffee
canopies are two-tiered, having alower canopy at 1.5 meters or S0, then ahigher canopy at
3to4 meters. Ladders are required for AESA on Cashew, high Coffee, and Pepper vines.
This dso entails some risk—during training, one facilitator trainee fel from atree.

We have used arough ratio of one treein every three in which the farmer should ascend
the ladder for a more complete canopy observation. but thisis only arule of thumb. Isthis
ratio adequate? Which parts of the tree are most crucia to observe? Certainly the
budding branches in Cashew, the fruitsin Coffee and Cocoa must dways be included in
the observation. In addition, leaf condition must dways be observed (e.g., drooping
yelowing leaves for nematodes in coffee or vascular stresk dieback in Cocoa) and roots
have to receive a careful look (e.g. for White Root Fungus in Cashew or nematodesin
Coffee). But isthere something missng? What ese might be important? The methods
we now use may not aways be delivering ared picture of the ecosystem. Thiswould be a
good topic for research if we could get research intitutions to look into it.°

So far, AESA ddlivers better information than any scouting method of observation, Smply
because it gives more information about the ecosystem. But research is needed to improve
the methods on tree crops.

10

® While the IPM-SEC project also involved AARD, researchers in that institution have contented themselves
with studying the impact of inputs and have produced nothing so far on the adequacy of sampling methods

or the crop ecosystems of the five treecrop commoditiesin general.
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Constraints and opportunitiesin applying ecological |PM methodsin Estate Crops.

How well does the principle of conservation of natura enemies work on estate crops?
Ecologicd IPM began with rice whose pests dl have arich array of natural enemies, both
aguatic and terrestrid. Moreover, by the start of the FAO IPM Program, a substantial
body of research dready existed on the role of natural enemiesin the control of the chief

rice pest, Brown Planthopper. But tree crops are al substantidly different. All are grown

as perennids. All (except for coffee) bear fruit ether year round or in repeated flushings.
Tree crops have a perennia ecosystem which does not experience atotal crash aswith a

rice harvest in which there is a complete destruction of the whole field.. All tree crops
as0 lack the aguatic dement in the rice ecosystem which provides many beneficids.
Moreover, compared to rice very little research on ecosystems of these tree crops has been

donein Indonesia. Next to nothing has been published on the naturd enemies of the chief

pests.

Table 3, which breaks down the issues for pest control by means of various methods
acceptable to IPM, isthe result of repeated observations of the Estate Crop ecosystemsin
13 participating provinces.

Some IPM Constraints and Opportunities

Table3

for various Estate Crops, by Crop

IPM CASHEW COCOA COFFEE COTTON PEPPER TEA
METHOD:
Conserva- | Excellent CPB has too | CBB has few Pink Lots of jumping | Loopers are
tion of control of few natural natural bollworm | spiders and parasitized
Predators Lawana sp., enemies?; enemies*. conceals robber flies; a | by Tachinid
and Machaerota good Zeuzera coffea, | itself parasitoid and Ichneu-
Parasitoids | rostrata (both potential for a branch borer, inside the | Spathius monoid
Flatid control of has parasitoids | boll and piperis can parasitoids,
Homopterans) | Helopeltis and some has few control the but there is
and Cricula and predators. natural branch boring | notavery
trifenestrata by | Apogonia Weaver ants enemies* | weevil rich range of
Natural with weaver may provide which can | Lophobaris; as | spiders
Enemies; good | ants; some protection | control it. aresult feeding on
control of encouraging | against CBB, but disease, not Helopeltis.
Helopeltis by black ants there are as yet pests, is the
weaver ants (Dolicho- no experimental main problem.
and spiders derus spp.) results on this.
and other may reduce
Natural Helopeltis
Enemies and CPB
Augmen- Augmentation | Some Promotion | Use of green
tation of of Aphano- possibility of of “dirty cover crop,
natural merus sp., an | control of farming” Arachis pintoi,
popula- egg parasitoid | CPB by in which to provide
tions of of Machaerota | release of detritus is | refuge for
predators rostrata, may Tricho- piled beneficials
and be possible gramma between
parasitoids spp., and rows to
Goryphus harbor
mesoxan- food such
thus, but no as
functioning springtails
insectaries for natural

enemies
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Table 3 (continued)
IPM CASHEW COCOA COFFEE COTTON PEPPER TEA
METHOD:
“Classical” Complete Some Within
Biocontrol seasonal potential for | Indonesia,
(introduction harvest prevents | release of the
of exotic establishment of | Trichogram- | parasitoid
predators CBB parasitoid | ma spp., but | Spathius
and Cephalonomia no piperis may
parasitoids stephanoderis, functioning need to be
to control first introduced insectaries introduced to
introduced in 1989. Ample | and little certain
pests) populations of government | islands like
Coccinelid capacity for Bangka,
Curinus insectary where it has
introduced in manage- not been
1986 to control ment observed to
jumping lice in occur.
lamtoro now
limits green and
white scale in
coffee.
Mechanical/ Pruning and | Continuous Simultaneous Pruning of Cutting out
Cultural cutting back | flowering and | flowering and affected bushes
methods for | canopy so fruiting fruiting has not branches infected by
pest control trees do not | means there | resulted in a can help Ganoderma
touch is no season- | CBB die-off; little control the pseudofer-
prevents al die-off of is known about branch reum,
expansion of | CPB. alternative hosts borer, trenching
Helopeltis Pruning, Sa- | during the fallow Lophobaris | around
nitation, bag- | period. piperis infected area
ging pods, and applying
frequent har- sulfer
vesting and
fertilizer
diminish CPB
Use of Trichoderma | Trichoderma | Beauvaria Btand NPV | Trichoderma | Ganoderma
pathogens can control can control bassiana 615 can be used | can control can be
for biological | rootrot; Phytoph- can be effective | against Phytoph- controlled by
control Synnema- thora; against CBB Helicoverpa | thora Tricho-
tium can Beauveria armigera derma;
control Flatid | bassiana 725 and Beauveria
pests; can be Spodoptura attacks
Beauvaria effective spp. Helopeltis.
attacks against CPB;
Helopeltis. Beauvaria
attacks
Helopeltis.

FFS Training | ssues

The two projects on which we have worked are primarily farmer training projects. Here

we offer some assessment of factors which influence the quality of farmer training.

Organizational capacity and will. The chief organizationd and training issue is dways
the capacity and determination of the implementing organization. In this regard, the IPM-

SEC project in Indonesiaiis redtricted in its performance by the fact that the main

implementing organization responsible for thistraining isthe Directorate Generd of
Edtates of the Government of Indonesia. As a consequence, project performanceis limited
by dl the problems of an overextended third world bureaucracy, including lack of clear
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job descriptions, unclear respongbilities and mandates, ad hoc work assignments,
budgetary leakage, and lack of continuity in personnd assigned to work on the project.

It aso means that the motivation structure of the government, which is fraught with many
defects and drawbacks, interferes with optimal performance. While government personnel
are afraid to do the wrong thing, they are seldom rewarded for doing the right thing, and
are hence reluctant to take initiative. Nor is evauation perceived as a means for project
improvement, but is rather seen asaway to cast blame. Asan example, in Project Year
Five a monitoring and evauation system il has not yet been put in place, largely because
of reluctance of government personnd to be accountable and evaluated. Red on-the-
ground performance is thus left to the imagination.

At the same time, the donor agency for the IPM-SEC project is the Asan Development
Bank (ADB) which itsdf is characterized by unclear loan agreements, lack of continuity in
project management (four Task Managersin three years) and mixed and confused
objectives. The ADB wants performance and ingtitutional change and strengthening, but
includes high cost budget items which distract the Department of Estates from this centra
agenda. Oneof us (James) estimates that a dedicated NGO would probably be able to
deliver much higher qudity training servicesto afar grester number of farmers. The same
condderations would affect projectsin other countries.

The SUCCESS' project, on the other hand, is run by ACDI Voca, an NGO, in cooperation
with the provincid Department of Estate Cropsin Sulawes. Becauseit isnot directly
implemented by the government, that project has been able to circumvent a great many of
these bureaucratic obstacles and distractions referred to above, and train farmers much
more quickly. Inany comparison, the motivation of NGOs seems to be much better than
that in government organizations. Commitment level is higher, and so is efficiency.

Facilitator motivation. The most critical sngle dement in the success of FFSis
facilitator motivation. Congraints to this motivation are impaosed by the will of the
implementing organization to support the facilitators in their work (not primarily to
impose authority on them), and to handle logitics effectively. Limitations on support to
facilitators are directly proportional to decreasesin impact of FFStraining. The FFS
modd of training is arobust one with many levels of redundancy. However, wesk and
diminishing inditutional support or seriousness can result in limited impact and
performance, and inevitably affects facilitator morale.

This might seem to be Sating the obvious. But it is gill worth stating because there are
individuasin internationa donor indtitutions who have carried out questionable
evauationsin an atempt to curtall investment in undertaking FFS. 1t could indeed be the
case that shortcomings attributed to the FFS model would indeed instead be attributable to
poor ingitutiona support resulting in both late ddivery or nonddivery of supplies and
lowered motivation.

Facilitator selection. Another critica factor is selection of people with the right technical
background to be facilitators. The FAO Rice IPM Program in Indonesia benefited from
aready having a core of educated pest observersin every sgnificant rice-growing

" Sustainable cocoa extension services for smallholders, aimed at controlling CPB through FFS training.

13
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subdigtrict; these pest observers had university education in entomology, and were thus
familiar with insects. This gave therice project a core of facilitators who did not have to

be trained in insect and spider identification. However, no such core of trained field
observers existed for the Directorate Generd of Estates. Because there was no corps of
trained pest observers, the facilitators in the IPM-SEC project are hired on a contract basis
for the duration of the project. This has meant that additiond pre-service training has been
necessary to assure facilitators can identify insects and spiders—abasic technica <Kill
without which any IPM project will not succeed.®

To compensate for thislack of kill a afundamenta levd, the IPM-SEC project has
developed innovative basc training approaches to training facilitators in methods of insact
and spider identification that are aimed a recognizing differences at the order level, and
for those orders that contain both beneficids and pests, at the family level. A series of
books featuring insects, spiders and diseases, in color, is being published and made
available not just to facilitators, but also to farmers.

Monitoring and Evaluation of FFS

Monitoring is designed to check on implementation of an IPM training program—not to
pendize. A monitoring function is necessary in any large scae training program in order
to make sure training is happening aswell as to improve implementation. Preparation and
delivery of training materids and providing of training services can dways be improved.
Thisis an important function for monitoring.

The most important e ement in such amonitoring system, once more, is atitude. The
monitoring system must be seen as the friend and supporter of more effective logigtics and
better delivery of training services, not an investigative enforcer. If trainers and support
training personnd come to regard the monitoring function as threatening to their job
Security or career advancement, then it will not succeed.

Participation of trainers and support persons in desgn of the monitoring system, aswell as
encouragement of accurate and penaty-free reporting to monitors, can help to achieve
this. Whileit is generdly recognized that monitoring must be externd to training ddlivery
in order to assure objectivity, there is dso a subgtantia risk that monitoring personnel not
directly involved in training may not undersand what is most important to observe, record

or report.

The function of evaluation. Evaduation here means research into the impact and effects
of training. Evaudtion is needed in order to revise or fine-tune the training program itsdf,
and to improve training activities and learning levels, learner participation and
involvement, and training effectiveness. Evauation is aso needed in order to measure
socid impeact; there is never atechnica problem in agriculture extenson that is not first
and foremost a socid problem. Evauation should aso track environmental impact of the
training. A database must be set up for tracking farmer responses to FFS training.

The best data should be gathered before training, after training, and a yeer later, for the
samefarmers. This gpproach gives longitudina data which are far more robugt than from

8Y ou cannot conserve beneficial insects and spiders if you cannot identify them.

14
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a samultaneous comparison of trained with untrained farmers. However, such data
gathering requires alonger term commitment of resources, both human and financid.

| nterviewing method. How farmers are interviewed is of critical importance. Asking the
right questions in the right way is far more important than sample sze. Many dudies are
worthless despite large sample size because they were not done well and do not gather redl
information. The following are some important tips to better data collection.

On the type of questions asked
Include dl essentia questions and even more which will get supporting informetion.
Eliminate al questions which ask the farmer, “are you doing the right thing?” but only
ask questions of the type, “what isit that you do? what did you do? what isthis?’
Eliminate dl questions which assume the understanding of Agriculture Department
jargon or specid 1PM terminology; use explanatory questions instead.
Make sure al questions are ones which ask information about what the farmer thinks
or does.
Eliminate al questionswhich are “test” questions, which test if afarmer knows the
meaning of aword or the “correct” name of an insect or spider.
Make sure questions are structured in such away that they can be sorted by the
computer database (see below) and do not lead to ambiguous answers.
In formatting the interview instrument, ensure dl of any one question is on the same
page, because parts of a question that run onto a second page often do not get asked by
the interviewer, or else responses to a question occurring on one page do not get
recorded by the interviewer on the next page.

On pre-teding the interview ingrument
Once the st of questions has been devised, pre-test the interview ingrument with
about ten farmersto seeif their responses are suitable.
Revise theinterview instrument based on pre-test findings.
Never avoid pre-testing because you assume that an interview insrument will get the
information you are looking for.
In designing the questionnaire form, make sure adequate space is provided for writing
down farmer answers. Thisis both for the convenience of the interviewer and for the
convenience of the person who hasto read the answers for entry into acomputer.

On the sglection and training of interviewers
Interviewers should know enough about IPM so they can rephrase every interview
question if the farmer does not understand it.
Interviewers are to be made aware through role plays and other training experiences
that an interview isNOT ateg; that is, each and every answer which afarmer givesis
to be regarded as correct.
Interviewers should know the purpose for every question in the interview instrument.
Interviewers are to give the farmer adequate time to answer every question, and may
not rush the farmer.
Interviewers must be able to write clearly, so that others can read their writing later.

15
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On the selection of who are to be interviewed
The sample should include farmers who own and cultivate their own orchards and
therefore make decisions about cultivation and crop protection.
The sample should include women (at least 25%) because women work in every one
of these estate crops and make decisions.
Education levd or literacy should not be a criterion because dl questionsin the
interview are to be read and explained by the interviewer.

On carrying out the interviews
Each farmer isto be interviewed individually in a separate room or aone under atree.
No other farmer isto be present during the interview—just the interviewer and the
farmer.
Each farmer should be requested at the end of the interview not to discuss his’her
answvers with other farmers before they are interviewed, so farmers do not art the
rumor thet there are “right” answers (i.e., ones which the interviewer accepted).
Each farmer isto be told that there are no “wrong” answers. For purposes of the
interview, al answers are to be regarded as correct.
Each farmer must have each question read aoud to himv/her in order to insure
uniformity of treatment regardless of educationd background of farmers.
No farmer may fill in the interview ingrument as if it were aquestionnaire.
A question should be rephrased and asked again to make sure the farmer understands
it.
Farmers are to be given as much time as they want to answer questions.

On entering the interview results into a computer database

- Responses to open ended questions should be sorted and “ keyed” before computer-
entry is sarted. Thiswill enable computerized data searches to take place later.
Regarding the keying of open ended questions, one trained interviewer should do dl
the entry to insure that there are not multiple interpretations of farmer answers.
The database should be revised based on the kinds of results that come from the
interview.

Sampleinterview instrument to determine impact of cocoa FFS °

The following interview instrument (with some modifications) was pre-tested and used in
gathering information on cocoa farmersin Indonesa (M.S.Mangan, 2001). This
indrument is intended as a sample only; anyone wishing to evauate an FFS training
program should carefully consder dl the points mentioned above and design an
ingrument for purposes of higher own training program. However, it stands as a good
example of how to carefully phrase and sequence interview questions to get at the desired
information.

° Aninterview instrument is not the same as a questionnaire. With an interview instrument, all questions are
read aloud to each farmer, and the answers are recorded by the interviewer. With a questionnaire, the farmer
isfreetofill in the questionnaire form him or herself.
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SAMPLE FFS INTERVIEW INSTRUMENT (Cocoa oriented)

FFSidentification.

Date of interview:

Name of interviewer:
FFS code
Province
District/County
Subdistrict

Village

FFS farme’ s name

© © N o g s~ w DD

Facilitator’ s name

About the Farmer.
10. Farmer’ s name
11. Farmer’s age and sex. 0 Made O Femde

12. What is your ethnic group? If from an other idand, were you

part of atransmigrant program? Yes/ No
13. FFStraining No.
O graduate, date of graduation:

O tranee,  when garted with training?

O non-trainee, but influenced by training
[0 non-trainee, uninfluenced by training

Family gtuation:
14. Married  Yes/ No Wheat does your wife / husband do for work?

15. How many people live in your household? people. How many children live
at home?

16. Have you or anyone in your household had any Farmer Training before? Yes/ No
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17. (If “ Yes’, then . . ) Decribe the Farmer Training you have had:

(Description of Training, and funding organization) (Date)

18. How do you find information about new ways to improve your crop yieds?
radio O
TV O
Estate Crops Fidd Officer O
other farmers O
work as labor on a plantation (in Maaysia) O
posters pamphlets O
other 0O

About the Farm.

19. How much area do you farm? ha.

20. What crops do you grow on al your land?

21. What area of land do you have cacao growing on? ha
22. What isthe status of the cocoaland that you farm? O Own O Rent
O Sharecrop O Manage 0O Other

23. What area of land do you have cocoa growing on? How many plots?

18

Grove 1 2 3 4 5

Distancefrom

home

Size (ha.)

No. Trees

Age

24. Describe the physica aspects of your cacao grove.
Ohnlly Ofla O steeply doping mountain Sde O rocky
Oswvampy O proneto flooding O other
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About Labour:

19

25. How many people (family + laborers) work in your cocoa garderv's — how many

hours per day do they work in the cocoa garden?

Person Age/ Mot How No. of hours/ | Typeof How
(family Sex often? day? work? much
satus/ pad
|aborer)
26. Do your children work with you in the cocoa garden? Yes/ No
Child Agel Sex Plot How No. of Type of
often/week hours? work?

About the cacao trees.

27. What are the names of the types of shade and “other” trees you have in your cacao

grove, and how many?

Name of treein the cacao grove

Shade/” other”

Approximate No. of trees
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28. When did you first grow cacao?

29. If #31 is before 1992, ask. . . Do you plan to replace your cocoatrees? If so, how?

O Replanting? O Sde-grefting?  OOther?

30. Do you have experience with successful Sde-grafting? What
clones did you use? From whom/where did you
get these clones?

31. Where do you get your information on current cacao prices here?

TV/ radio O

Edtate Crops Field Officer O
other farmers O

famly O

locd buyers O

other O

32. What is your major cacao pest or disease?
33. How high did the level of pest infestation (CPB) of your cacao pods get last year

during the high harvest? %.
34. How high did the level of pest infestation (CPB) of your cacao pods get last year
during the low harvest? %.

About harvesting.

35. How many times and how many kilograms of cacao have you harvested in recent
months:

20

Jan Feb Mar Apr May | Jun Jul Aug Sept Oct Nov

Dec

Times

L /Kg

36. Which months are the peak harvest months?
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37. How do you decide what pods to pick? Pods that are:
___a) fully yelow only
___b) partidly ydlow
__C) large Sze, but not yelow
__d) signsof disease/ pest attack
___€) other

38. Do you ever have difficulty in harvesting your pods frequently and completely?
Yes/ No Please explain any difficulty?

39. How many days do you dry the beans?

40. Do you ferment your beans? Yes/No  If yes: how many days?
About marketing

41. Towhom do you sdl your beans? locd trader comesto your farm

O

O you gotothe village buyer

O Yousl a the market yourself
O

other

21

42. How far isthe distance to the buyer? Km..

43. What do you pay for transport? /Person /Kg.

44. Do you sl only your own beans? Yes/No Or together with beans from other
farmers? Yes/ No

About pruning.

45. Do you ever prune your cacao trees? Yes/ No
46. (If“ Yes’, then . . ) Why do you prune?

47. (If “No” , then...) Why do you not prune?

48. How many timesin one year do you prune your caceo trees?
Maintenance pruning times.
Heavy pruning times
Top pruning times
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49. If you prune your trees, how high do you prune? m.
50. What sort of pruning tool doyou use? [ saw O  scissor O paang
O  pruning shear other

51. How do you obtain your pruning tools?

52. How did you learn to prune your trees?

About cacao grove maintenance.
53. Do you think it isimportant to sweep up fallen pods, branches and leaves in your
cacao grove? Yes/ No
54. Why, do you think, might it be important to sweep up falen pods, branches and

leaves in your cacao grove?

55. Do you use a method to clean up the falen branches and leaves in your cacao
groves? Yes/No
56. (If “ No”, then...) Why do you not clean up the falen branches and leavesin your

cacao groves?

57. How do you dispose of fallen branches and leaves?
O bun O bury them O put in hole O sweep into windrows
O putinriver [ other

58. What do you do with the husks of the pods and the fruit waste after opening the

pods?

59. Isit important to dispose of the husks and fruit waste? Yes/ No
60. (If “ Yes’, then . . .) Why do you think it isimportant to dispose of the husks and

fruit waste?

61. When do you dispose of the husks and fruit waste?
62. How do you dispose of husks and fruit waste? OO burn O bury them
O put inhole O sweep intowindrows O putinriver O other

63. How many days after harvest do you dispose of husks and fruit waste?
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64. (If “No” to Question 63, then...) Why do you not dispose of husks and fruit

waste?

65. Do you pick the black and dry pods off your trees? Yes/ No.
66. What do you do with them?

67. Isit useful to remove the black and dry pods off your trees? Yes/ No
68. Why might it be ussful to remove the black and dry pods off the cacao trees?

About weeding.
69. Do you weed around your cacao trees?  Yes/ No
70. (If “ No” , then...) Why do you not weed around your cacao trees?

71. What method of weeding do you use?

72. Of what use is weeding around your cacao trees?

73. Do you use a herbicide? Which one?

74. Do another herbicide? Which one

75. How often do you apply herbicide?

76. What effect does the herbicide you use have?

77. What do you use to measure the amount of herbicide you apply?

78. Do you own abackpack sprayer?  Yes/No Size

About Fertilizing.
79. What is the current price of fertilizer per Kilogram?

Type Urea KCI TSP Other

RupiahvKg

80. Have you fertilized your cacao treesin the past? Yes/No

If no, why not?

If yes, when was the last time?
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81. What type/s of fertilizer do you use?

82. How many times per year do you apply fertilizer to your cacao trees?

| year

83. Do you fertilize dl your trees a once, or only some at atime? [ All at once.
O Somea atime.
84. How do you decide which trees need fertilizing?
O Time of the season. O Other famersare doing it.
O Extenson Officer toldyouto. [ Appearance of your trees
O Other

85. How much fertilizer do you use (e.g.; how many kilograms) per tree?
kgl tree.
86. How do you apply your fertilizer?

87. What do you use to measure the amount of fertilizer you use for each treg?

88. Do the husks and the fruit waste have any fertilizer value? Yes/ No
89. (If “ Yes,...” then) What?

90. Do you know what compost making is?

About pestsand predators
91. What animals and insects live in your cacao grove? Describe them or draw them if

you do not know their names.

92. Are any of these cacao pests? Yes/ No
93. Which ones are pests?

94. What makes them a pet?

95. How did you learn this?
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96. Areany of the animas or insects that you have observed in your grove good for
your cacao? Yes/ No

97. Name, describe or draw those which are beneficia for your cacao.
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98. In what ways are they beneficia?

99. Do you think it is of useto learn dl about insects and other animalsin your cacao
grove? Yes/ No.
100. Why do you think that?

101. What cacao pests or diseases do you have to deal with?

102. Do you know what CPB is? Yes/ No

103. Do you know what Red Branchborer (Zeuzera coffeq) is? Yes/ No

104. Do you know what Helopditisis? Yes/ No

105. How do you know if you have a problem with CPB? What symptoms would you

See?

106. Compared to last year, do you think this CPB problemis. O same O less
O worse
107. Can you name the stages of the life cycle of the CPB? ,

108. Where did you learn this?
109. When do you start to take action against CPB in your cacao grove?

110. What action do you take?
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111
112

. Arethere any natural enemiesfor CPB? Yes/ No

. (If*Yes”, then . . ) Name as many natural enemies of CPB asyou can

113.
114.

Does frequent harvesting help to control CPB? Yes/ No
(If “ Yes’, then . . ) Describe how frequent harvesting can help to control CPB

115.
116.

117.

118.

119.
120.

121.

122.

Does pruning help to control CPB? Yes/No
(If“ Yes’, then . . ) Describe how pruning can help to control CPB

26

Can keeping the ground under your cacao trees clean help control CPB?
Yes/ No.
(If “yes’, then..) Why do you say this?

Are spiders and ants useful in your cacao grove? Yes/ No

How are ants and spiders ussful or not useful in your cacao grove?

When you spray pesticide against CPB or Helopdltis, isit possible the natura

enemies of the pest are o killed?

What do you think are the most important problems you have now concerning the

production of cocoa?
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About Pesticides.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.
135.

136.

Do you use pesticides on your cacao trees? Yes/No If no, why not?

For what insect/s do you spray pesticides?

How do you decide you need to spray your cacao trees?

Isit useful to spray pesticides? Yes/ No
Why?

Do you like to spray pesticides on your cacao trees?  Yes/ No

Why do you like/ not like to spray pesticides on your trees?

How many times did you use pesticides on your cacao trees last year?

/ month.

Asaresult of attending FFS, are you using more or less pesticide?

Which pesticide/s do you use?

How much pegticide do you apply?

How do you apply your pesticides?

Which part of the tree do you spray?

What do you use to measure the amount of pesticide you apply?

When you spray pesticides, do you:
Spray the whole grove, O
part of agrove, O
only the infected trees, O

other
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137. During which season do you spray pesticide:

during low harvest season O
during normd harvest O
during main harvest O
other (explain)

138. Have you ever noticed an increase in CPB some days after spraying? Yes/ No
If‘Yes ...What did you notice?

139. If“Yes .. .about how many days after soraying did you notice thisincrease?
days.

Some questions about FFS
140. What have you learned in this training that is important to you as a cacao

farmer?

141. What other problems do you have that training might help?

142. Have you told other cacao farmers about what you have learned in thistraining?
--- Farmerswho are NOT involved in the FFS? Yes/ No
143. How many farmers have you told?
144. Who have you told? O famly 0O neighbors O friends
O other
145. What did you tell them?

146. Did you show other cacao farmers how to do any of the skills you have learned
in this FFS? Yes/ No
147. What did you show other farmers?
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148.

149.

150.

151.

152.

153.

154.

155.

156.

Where did you show them? O FFS 0O Your cacao grove O Ther cacao

grove [ Elsewhere

Have you shown literature or pamphlets you received a FFS to other farmers?
Yes/ No
(If“ Yes’, then . . ) What did you show, and to whom ?

29

Of the farmers you have told and/or shown information about CPB control: how
many are now redly adopting these practices?

Whét is the name of one of these farmers?

What has happened to your cacao production since you participated in this FFS?

What management practices are you now using to deal with pests and diseasein

your cacao grove?

What areyou doing? Why areyou doing this?

Compared to last year, what effects are your management practices having on the
CPB problem?

Compared to last year, what effects are your management practices having on the
Helopeltis problem?
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157. Compared to last year, what effects are your management practices having on
other problems?

158. Isit useful for cacao farmers of one village or sub-village to work together?
Yes/ No
159. How isit useful?

30

160. Do you think cacao farmers can organize themsaves to improve their cacao
yield, and income from cocoa? Yes/ No
161. (If“ Yes’, then . . .) How?
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