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DESIGNING INTEGRATED PEST
 
MANAGEMENT FOR SUSTAINABLE AND
 

PRODUCTIVE FUTURES
 

Introduction 

Pests have plagued agriculture ever since pcople began domesticating plants and animals. Over 
the centuries, farners haxe developed a wide range of methods to cotnbat these pests, but with 
varying degrees of success. In the 20th century. however, the introduction of commercial 
pesticides r;.x oiutionised pest control, Ihsc,,c modern pesticid-:s have helped to control and reduce 
crop and ixestock losses to .i remarkahle degree 

The use of these lIcte.iide> has. hox, c,.Cr. created some of toda.y smajor environmental and health 

problem,: reduction ill erasit\ of ildlife, hLnman health hazards associatedthe abunLdance andi d 
with acute or chroniic exposure to dangerous product, inl the workplace. and contaminated air, 
food and water (on, a\ -ndPr:lv. I) I985), \lstof thesoCalcost,99k(uips. 19X7: Pimber. 
are unevenlv distributed xidtiand bytween countries. IFor example. about half of all pesticide 
poisonings of people, and ,0,,of pesticide rela, (l death,, arc thought to Occlr Ill dcx eloping 

countries, e'-l thugh this is %k are COnIsuLed.here only 15-21',, of pesticidsC 

Ihe self-del,.tIting nature of the chemical control strateg, that dolilnates :.dav's crop and 
itx estock protection efforts has, also become more appa~rent ii recetit wars. Repeated applications 

of svnthetic pesticides hav,e selected pesticide rcsistant pests xkorkld', ide. aId there are nox, at least 

450 specie.; of insects and lites. 100 species of plant pathogens. 48 species of weeds resistant to 
one or more products,. In addition. the deaths of natural enemies has allowed previosly harmless 
organisms to reach pest status. The impression is that more and more pesticides have to be used 
to achi ec and less.ie,,, 


For these reasons, crop protection ,.pecialists are increasgilv being asked to develop pest control 

methods that are more conpatible with the goals of a .ustainable, producti e. stahle and equitable 
agriculture. To meet these aims, research must seek to integrate a ranige of conpletentary pest 
control Methods in a imUall enhatnciln and fashion. namely ais- Integrated PIst Mlatgemiuent 

1IPM). 1PM locuses oi I \v control areas: 

- cultural pest control,: the manipulation Oj ,o%%ing and harvcst dates to mininmise damage, 
intu.rcropping. \.getation managemient to enhance natural con processes. and crop rotaulions: 

- host plant resistance: lhe breeding l'crop varieties that are less susceptible to pests (insects. 

diseases. nematodes. parasitic weeds, and so oin): 
- biological control: conserxation of natural enecies. manipulation atugIenla oi naturaltile 


enemy populations. and tile
introduction of' exotic organisns: 
- the wXise and judicious use of pesticides: chemical. microbial, botanical icides used along with 

information on economic thresholds: 
- legal control: the entrcenient ofmeasures and policies that range from quarantine to ated land 
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and water management practices. This approach to pest manent must involve area-wide 
operations that include many rural households are enacted for the common good of' both 
farers and society at large. 

But amiongst users and promoters o:'1PM. such as researchers, donors, policy mikers, pesticide 
companies, and extension staff, there are significant differences in emphasis vniapproa.ches. 
Some of the more fundamental differences are briefly discussed here clearly to identilv I1PM 
approaches that reflect and reinforce the goals of sustainable and equitable production systems. 
There %killbe a need to focus on structural changes in agroecosystems, give greater importance 
to self-sustaining control methods, an'] draw on the local stocks ot" knowledge useful for pest 
mana:gement. 

IPM Systemic Adjustment or Structural Change? 

The scope and content of various approaches to pest management are compared in Table I. The 
alternatives to the single goal. high intervention, industrial model of'pest control broadly fall into 
two styles: 

- curati%e ecological solutions that -seekfor mure efficiency in the use of pesticides and product 
substitution (e.g. biocontrol agents for pesticides) within a farming landscape that remains 
essentially unchanged in structure and function. This is the most commonly held perception 
of*the role and scope of' IPM today. 

- preventive ecological pest management that seeks to redesign farting landscapes by injecting 
appropriate levels of biological divcrsity and by niaximising beneficial functional connec
tions. 

Whilst some of the defining characteristics listed in Table I are, to some extent, common to both 
"alternatives' to the industrial or green revolution model (e.g. mixed strategies of pest control, 
diversification), others are fundamentally different (e.g. overall goals. boundary conditions and 
research goals and modes) (Table I ). These di%ergences primnai ily relate to human values and are 
important because they high!ight the ideological framework that IPM praciitioners consciously 
or unconsciously adopt in their work. Il,,.In v.-aes and subjective elements ente: ilie theory and 
practice of 1PM by: 

- defining what to think about and how to think about it:
 
- informing the choice of a research problem and the way it is tackled;
 
- setting limits on the thinking and imagination of scientists, policy makers, aad donors;
 

and thus partly determine the ultimate nature of pest control technologies. 

The Relative Importance Given to Self-Sustaining Control Methods 

The methods used for plant protection are either self-sustaining or require periodic human and/ 
or capital input (Figure I ). Under this definition, all forms ofchemical and m,;t cultural controls 
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Table 1: Approaches to pest management 

Industrial and 
green revolution 

Present IPM 
(systemic adjustments) 

Sustainable Agriculture 
(structural changes) 

Goal Eliminate or 
reduce pest species 

Reduce costs of 
production 

Multiple economic, 
ecological and social 
goals 

Target Single pest Several pests around Fauna and flora of a 
a crop and their 
predators 

cultivated area and 
linkages with non
cultivated ecologies 

Single for Calendar date or Economic threshold Multiple criteria 
intervention presence of pest 

Principal Pesticide Prevention by plant Agroecosystem design to 
method breeding and crop minimize pest outbreaks 

timing, careful and mixed strategies 
monitoring, product including group action on 
substitution, insecti- an area-wide basis to 
cide resistance complement pust controls 
management aimed at individual 
and multiple households 
interventions 

Diversity Low Low to medium High 

Spatial Single farm Single farm or small Bio-geographic regions 
scale region defined by pest 

Time scale Immediate Single season Long-term steady-state 
oscillatory dynamics 

Bourdary Everything as is: Major crops, land Social goals 
conditions crops, cropping tenure, and decision 

system, land tenure, rules- Economy treated 
microeconornic as given but subject 
decision rules, to some intervention 
social organisation via price supports and 

subsidies 

Research Improved More kinds of Minimize need for 
goal pesticides interventions intervention 

Research Transfer of TOT mode Complementarity 
mode technology (TOT) between TOT and 

Farmer First mode (FF) 

(Modified from Levins 1986) 

are non-self sustaining and. whilst some forms ofbiological control require periodic inputs, most 
are self-sustaining. Most methods that emphasize agroecosystem design and reorganisation 
based on rinewable, farm derived resources. are self-sustaining (Figure 1). 
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FIST COTROL
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Sanitation 
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(Helicover) 

a, J 
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(Cottony cushion 
scale) 

Zn*W 
IManagement 

succession and coo
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e.g. sentic engineering
 
notes 

I Some forms are self-sustaining 

2 Partially self-sustaining
 

Figure 1. Methods for crop protection with some specific examp!es
 



IPM is premised on the idea that a mix of strategies should be dCploCd to contain pest danlauC 
It hin acceptablIe Inits. I I owe er. ,Ih.ene cr I PI practItioners fuII% internali.,,c lie sustainabil

iy concept in their minds, self- sUstaiIInimethods tend to be cowscious cho,c, and prefCren
tiall buiJh into pes, anacent schmcles. I'xamples ofi bilogical pest control methods 

deployed in the context of re-dcsi,.encd agroecosvstenis are sho n in Fable 2. I-iure 2 shows a 

multitunctional desiizn primarln\ fuelled by solar energ. in %hich the feedimn actII iltics ot'licken 
help suppress v%eeds and S)e insect pests. In tills instance, pest Ialalllgellielt is it fuclin o1" 
carefully designed bioloic.al restructurinL of the landscape 'hat closcs nutrient cL':clc, by 

inltcgratirg poiiltr. "vd egetable prodUction along \ iltl rai and tree crops. 

It' the shift to sle-'taiit2 CotllloI Inctlhitds based on structural changes, Is to occur, then itd11.B 
%killbe ncces,,ar, for initintiol-,,ercatl. to broiden their knolcde: baes. Whilst the industrial 

pesticide approach depend,, ni13iull\ on1the dlsIcifplinIC of ta\oltontl and t\icohoL\. .ultural and 
biolohical nlethlod,, add otil I lattm bioo\ hCia\ our. ecological genclics. agroclinlatology 

and IllCro-CCo01tolltiCS. Itture ,Ceh--talialllll desiglns that IltIIIIII/C th litd foIr psC Control 

UltCrlC\10n %killre iir nimor: uitders;andng of ctmplex ccological s\slems and bio-social 
Mt olCs. \lorco\cr. he mIo'.: to\ards \'sctl de.sign I1 litinmil/e pest outbreaks calls for the 
decotlpalrtme~talliatiol ofklt 2,ledge and dccision making as, IPM becomes more broadly coor
dillatCd %\1th1land and \ atcr manaunt en. coler\ ation o! hiodix ersit\ plbI)lic health protection 

and s+oh,-ecoito ll de.\ t1elCIll 

The Stocks of' Knm, ledge Used by IPM Practitioners 

1PM practmtioner,, mna\ rcl, 't four sparate stock., i' kno%,ledge. of which two are as yet 

emor\ onic in their de\IClCpinetI. 

The IIrst i1 drC\ ed Ifromn the \\'stcrn positI,t ivistL ellccaIsIhIc scIellce and teclnology. The 
itidustrial mindcl ofpct control Is firnl rooted in thi, tradition and tri1Ich present da% IP\1 that 

,sCks -' 'stCitiC Ad t iitelC.ll: A ri, It', tool, of' III'C+\ClItiillland lgilliacv front ttis slock of 

knod Ic )nCCxample 11 the cop- , Cncticall, engineered t rest t In,ccts and %irl discases 
that are Introduced as quick fi\c, for intca,ingl. comple\ pest control probleims. These ne 
.cncticall. titimpulatel orgun,ttt, are bcin,, le\eloped to fit into cotl\etional aericulture's 
in1dustrialiscd 1orult1ure, i.ke the\ furthler a.ccentuae dependcittital pesti:ides lU lir" 

encL tin nc%\ product., front corpotill ns that ha\c rcct.Illll t\12d into the genetic supply 

ThC ICOnd are traditional. empirical. experimental, and operational stocks of knowledge that 
ha\ e been nurtured h, rural peutple to secure thin the constr:iints oftlir liclihoods %% t wide 

%ariel of emionnients. Iarincrs ha'c tradith ill,, de,.l opcd sc\cral strategies to cope w\ith 
undeirable Mranisms. crip ,peMixtures of \aril ]s, and \arictics minimts,: risks of crop 
osses b InsCCt pes', and disCaIc. (Complex crup .anopics and c; erplanting lcancl*ecti\Clv 

suppressI \\cd Lro\th and reduce the need for w\cd centrni Other control practices include: 
planting in ties of Il\o pest potential. lthe use of rcitant variCtiCs, the use of bot:ullical 

illsecicides or repellents. cultur.'l pra.ticCs to enhance Vatural cnlemy activity, alld mulching to 

minimise pest interfercn-e. Man, ofthese traditional pest control methods and their underlying 
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Table 2. Examples of pest control relying on diversity and renewable, farm derived, 

resources. 

a) ;-isectpests 

Cropping system Pest(s) regulated Factor(s) involved 

Chickpea and coriander Helicoverpa armigera Increase in natural enemy
activity 

Cotton intercropped with Helicoverpa spp. Increase of beneficial 
sesame insects and trap cropping 

Tomato and tobacco 
intercropped with cabbage 

Flea beetles 
(Phyllotrela cruciferae) 

Feeding inhibition by odours 
from non-host plants 

Mungbeans and natural Beanfly (Ophiomyia Alteration of colonisation 
weed complex phaseoli) background 

Soybean and weeds Nezara viridula, Increased abundance of 
(Cassia spp) Anticarsia gemmatalis predators 

Cassava varietal mixtures Whiteflies Interference with host 
selection behaviour 

Cabbage/and natural 
weed complex 

Aphids (Brevicoryne 
brassicae) 

Alteration of colonisation 
background and increase of 
predators 

b) Soil borne diseases 

Crops and pest Soil amendment 

Pea root rot Crucifer tissues 

Banana wilt Sugarcane residue 

Coriander wilt Oil cakes 

ecological rationale provide useful tools and ideas for contemporary IPM research (Altieri, 1987). 

The third is knowledge that might arise from the interaction aad conmplementaritic:: between the 
western positivist and traditional stocks. The detailed intimate knowledge that faners have of 
their local agroecologies can be usefully combined with the more widely applicable scientific 
knowledge that comes from research centres. In the context of a sustainable agricUIttire this may 
be indeed necessary: the more gentle, self- renewing IPM technologies are especially site specilic. 
Potentially fertile interactions between traditional pest control kno" iddge and modern science 
would be encouraged if: 

-IPM practitioners rejected the arrogant dismissal ofnon-scientific knowledge without adopting 
the naive, uncritical, view that rural people always know best; 
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Figure 2. Designed agroecosystem for pest management 

Grain, seed and green 
vegetable crops for 

people and green feed 
crops for chicken 

Light moveable A frame where chickens 
can weed scratch, manure, feed on soil 
grubs and insect pests (eg pupa) and pre- 
pare beds for next crop Cortrolled rang-
ing for a few hours before roosting can be 
us d as a means of pest control in veget
able beds eg. caterpillars of Plutella, 
Spodoptera.Hehcoverpa. spp 

;Food and fore o too ,t 

Densely planted orchard of fruit, nut and 
berry bearing trE.s wiih shrubs, vines, 
herbs and annual fooJ plai its. 

Pigeonped Carob 
""iy Mulberry Tree Lucerne 

,,Cherry guava Custard dpple 
Persimmon Quondong 

Guava Bamboo 
Bananas Kiwifruit 
Pomegranate Choko 

Grain. seed and green Paw paw Dolichos lablab 

vegetable crops for 
people and green feed 
crops for chicken 

Tamarillos 
Loquat 
Fig 
Cherimoya 

bean and other beans 
Cucumber 
Squash 
Pumpkin 

Chicken 
house 

-
Scale 3m 

Wing bean etc 

Chicken 
house 

germination 

Compost bins 

Appropriate landscape diversity reduces 
prst damage by interfering with pest host 
selection behavio,. population develop
ment and survival. 
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- Farmers mt scientists on terms ofequalilv that animers were r rsuaded they have something 
to teach and became involved in key decisions relating to IPM research and extension, 

- Innovative methodologies were used to actively involve f.Iners in obs.-rvation. experimenta
tion and adaptation of general I1PM principles to local conditions (see below). 

The final stock is knowledge which might come from the significant demand in many countries 
(developed and developing) for a simpler. more humane, ecological li1c st,e. Some emergent 
features of this class of knowiedee are: holistic Onderstanding, non-compartmentalised and 
inclusive of other stocks of knowledge, lateral and transdisciplinarN thinking, consciously lite 
affinative and participatory. Despite occasional lapses into sentimentality and some eMors otf 
detail. the conceptual initiatives ofthese critical mo% cments offer much tothe theory and practice 
of IPM and Sustainable agriculture. ()ne example that merits close stud, in this context is 
permaculture, aphilosophy and practice of whOle system design that seeks ilsupply hu1man needs 
food, energy, shelter...) while retaining the self-sustaining features of umoditied ecologi. al 
systemtfs (Mollison. l9X8). 

As we shift from the Industrial model of pest control to mcre sustainable pest inanage ment 
appi, ,aches. the third and fourth knowkledge stecks \vil!assume greater importance. 

Research for IPM 

T he three approaches to pest management (Table I ) can be further differentiated on the basis of 
their research modes i.e. the way I'M research is decided, carried out, evaluated ard how its 
products are extended to farmers, 

The transfer of technology no&d (TOT) of agricultural research is typical of both the industrial 
formula for pest control and oflPl cmstrued as asystemic adjustment to the sustainability crisis. 
In the TOI model, all the key research decisions are made by scientists who experiment on 
research stations or under controlled, simplified condition, in fairmers' fields. The resulting IPM 
technology, such as pest resistant varieties, economic threshold data, and recommendations oi 
cultural practices is then handed ox er to the extension services 1'(r transfer to farmers. 

It has been claimed that industrial and green re, olution agricutures have been wvei served hy this 
model ofagricultural research. The physical and economic conditions on research stations have, 
after all, been similar to those of resource rich environments. The simplifying tendencies of 
reductionist science have also meshed xwell with the ecological and social simplicity of standard
ised, specialised farminng systems (Chambers and Ghildval. 1985). As a result. production gains 
per unit area of land have been spectacular. For example. the introduction of DDT and 
organophosphates in New Zealand to control soil pests in pastures led to adoubling oftthe stocking 
rate of sheep 30 years ago. But the growing list of social and environmcntal costs of capital and 
energy intensive interventions has drawn further criticism to this high technology model of 
agriculture, which is not of pesticides alone. but of the package of which i( is part. 

Moreover, the TOT model of pest management research has had limited successes in the context 
of complex, risk-prone, diverse environments vhere the majority uf the world's nral people live 
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today. Along with many other agricultural technologies developed within the IlOT framework, 

tilure rates have been a-d remain high: the research priorities often turn out to be wrong, the IPIM 

packages are rejected, the pest cortrol technologies do not fit, are non-sustainable or inequitable 

because ol an emphasis on purchase.d inputs in resource-poor contexts. Examples include: 

- pest management research based on scientists' perceptions of pest problems on research 

stations rather than on data derived from reliable pest surveys and fhnners' rankings of pests 

in order of importance: 

- farners' non adoption of improved high yielding pest resistant crop varieties on account of 

their poor taste or cooking qualities: 

- recommended weed control operations that create new insect pest control problems by 

destroying the wild plants that key natural enemies rely on for tood and shelter within the 

farming system: 
- insecticide resistance management strategies based on rotations of different chemicals are 

bcing introduced in response to field failures or to avoid the gradual build tip of insecticide 

resistance in major pests. But many low to middle income farmers are unable to afford some 

of teh more selective products recommended in these schemes. 

This crisis of the TOT model has led some HPM practitioners to explore new approaches that hinge 

on farmer participation. These Faner First (FE-) approaches reverse parts of the TOT model 

(Chambers et al. 1989): 

- rather than blame tamnners' ignorance or farn level constraints for the non-adoption of IPM 

technology, a reversal of explanation points to deficiencies in the technology and the very 

processes that generated it: 

- a reversal of learning has IIP. I rescarchers and extension workers learning with and from 

farners: 

- roles and locations are also reversed, with lhrmers and farms central instead of' research 

stations, laboratories, scientists and abstract theories. Analysis, choice and experimentation 

are conducted by and with farmers themselves, with IPM researchers and extensionists in a 

facilitating and support role. 

To combine effectivelv the theoretical insights and technical power of %%estern science with 

indigeneous knowledge on pests and their control, both FE and TOT approaches are needed in 

I?M research seeking sustainable pest managcmc.it (Table I ). This more inclusive research 

paradigm is still largely in its formative stages. It recognises that both scientists and farniers have 

limitations and strengths, and so the challenge is to forge active complementarities between these 

social actors and fully express their comparative advantages in generating sustainable IPM. 

Increasingly, fanners are being encouraged to participate in the evaluation of pest resistant 

varieties and improved genetic material (Ashby ct al., 19X7; Maurya et al., 1988: Pimbert, 1991) 

as well as in pest surveys (Figure 3). These provide examples oflPM research in which scientists, 

extensionists and farmers are more equal partners in agricultural research and development. In 

these examples. scientists have clear advantages at two levels of organisation: 

- micro level e.g. Accurate identification techniques for causal agents of diseases; taxonomic 
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Figure 3.
 
Svirvey to map the severity and extent of
 

insect pest damage in pigeonpea/sorghum growing areas

I 

Definition of agroecological zones and use of geographical grid to
 
structure systematic sampling in core production areas
 

Formal Pest Survey 	 Informal Survey, participa
tory rural appraisal (PRA)
 

Agroecosystem analysis 	 Diagnosis of pest problems via
 
I semi - structured interviews with
 

Identification of insect pests and farmers (women, men). 
 PRA tech
natural enemies, scoring for pest niques used to elicit information
 
damage in farmer's fields. on relative importance of pests
 

I (past and present), their importance
 
Statistical analysis and generation in household economies and uses of
 
of 	biotic stress maps. crops in livelihood systems. (e.g.
 

I proportion of pigeonpea harvest
 
Overlays showing intensity and distri- used as green vegetable).
 
bution of pest damage fed into Geogra
phic Information System (GIS).
 

A B 

" 	 PRA results organised for GIS 
IiUIo.. ,~,.acquisition
 

Q'(IC
 

Integration with Geographic Information System
 
agroclimatic, edaphic,
 
socio - economic data GIS
 
that are regularly
 
updated along with
 
pest survey data.
 

Uses 

o Fine tuning sorghum, pigeonpea breeding programs to meet requi
rements of productivity, equity, stability and sustaina
bility
 

o 	Insights into ecology of insect pests and rationalisation of
 
IPM research.
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skills needed to identify pests and natural enemies (for biological control); instrumentalion and 
expertise needed to understand cellular, physiological and behavioural proce.;ses; 

- macro le,.'el e.g. Satellite remote sensing to spot biotic stresses and environmental factors that 
promote pest outbreaks; conmlpU,:r assisted geographic inornation systems ((IS) to integrate 
information on temporal and spatial vari'ations in environmcnie-pest-host interactions; worldwide 
electronic commnunication networks and data banks that make extensive searches for literaure 
and pest resistant germplasm possible. 

But the collcctive knowledge tht,t farmers and rural people have of their watersheds and 
agroecosystcms gives them distinctive advantages at the mesolevel - where the pest control 
interventions are ultimately aimed at. This is, after all, the social and ecological context in which 
tann,rs experinient. adapt and innovate. 

The suite of Participatory Rural Appraisal (PRA) methods ulscd to learn by and with flarmers in 
the pest survey example (Figure 3) include transLet and time line analysis, diagrams, mapping and 
analytical games. Semi-structured group interviews and several rankiig techniques are used in 
tanner CNalUations of improved pest resistant genotype; in the field trials needed to identify stable 
and acceptable sources of host plant resistance lor heterogeneous and risk pront environments 
(e.g. pair-wisc and direct matrix ranking; Pimbert ItigI ). Thus PRA methods allowed lbners 
to compare pest-resistant pigeonpea varieties bred by I( RIS.TV '.' ith their owni cvaluation criteria. 
Iligh quality infonnation was generated during group inter\ je\s in which Indian fanners raiked 
various pigeonpca varieties using piles of tamarind seeds (I sced 110r very good. 2 for good, ani 

for less good). The matrix indic1,ting their prtccrences in reproduced inl Figure 4. 

Figure 4 

Matrix ranking: farmers' pigeonpea preferences. 
Medak District, Andhra Pradesh, India 

Improved Improved 
Local ICPL 84060 ICPL 332 

Leaf production 00 0 00 

Flower production oo 0 OO 

Pod production 007.oo00 0 

Pod filling A 00 0 oo 
0 

Pest resistance 00 00 0 

TteO0Seed pdui 
0 
000 

O0
0 

0
0 

Taste c0 
Wood production 
and quality 

00oo 
0 

0 00 
000o 

Market price ( 0 00 00 

Storability 00 0
 

If only one variety available: 0 0 001
 
0 

1. Rejected because of poor taste. 
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I0P 332, an officially r-..lcased %ariety ii Andltra lradc,,h. ,wadecisi l,rejie,.Ld h wvomen 
f'armers be,atse of its bitter taste. Based on their ov,ncriteria ofcaluatiotl, farmers ected three 
other in11proc\]d pest res.istant pieonp.eas. all no-rclea,,d %ai.tics (lVin,.ert. 1 j ). lhev also 
nade helpful sieueCstioIIs i Iler%i n lcst :ninl2lient research %.\ line,,le hich ha, e since 
dLIiionCstratcd the pest controlvaluC of' t\iing-difffrent plii a arietis inII(sllic field. lhis 
is an e.xample ofthe more encral ri,,k nmiilli ng res, ofcrop ,ancti% mlltiuir.s in mtarinalfcalti 


en'lronients sctle,d bo, farmers Jiuin,. I090l). 

A rich repertoire oflRA ;ethod, see \lcM racken et al I ,; RR.\ Notes I',S-19 I )thus allo\,s 
larlrlitr" kiio% ICL.dc and tIIhes to b.cttIC embo<1died IIIIn I research and its producis. 

In this approa:h the ad\ antag'.c of .cicim,,,iN ilcro and il '. el.i a1c'.re combinedefecti%c.l\ 
with !he streictth,, of indhenliu,,ns kno.'ede aid Mc'rtlictatiiii ,hn.1 liilter, aMe ciillo% ered 
b nitdifl' iIncOn'.' nitotial ides and act' ti e ,It',h'. 5kS: 

Farmer activities New roles for IPM practitioners 

1.Diagnosis and analysis Cataly,ts and advisers 

2. Choice Searchers and suppliers 

3. Experiment Supporters and consultants 

4. Evaluation. farmer to farmer Facilitators and removers of legal and
 
extension of pest control technology administrative obstacles
 

Jhi', deccntraised apprt ak,,itIiLiiquk -,uited It,r ili' crs. kitn'.-'ledve rich IM.ciicratinc 
, ,temllthat echo the "uta.liahi lit' atd aianct (d the srlounding natural ',orld. Moreoer, its 
high ."%c-i1 almo i the. criterioin. armiers inolparticipatiot sat le .uiti it allows to make th.ir ii'.' 

eCm11ands i11their national rec,:irchi atm, in', and 'trtditcc,, , icmcasUre ofact:iiintabilitv 
and ditiocralic control o. c.r ,riLleIurlrI recarch and tlienlioi. 

aruicd cl,,'., that thi-, resarch 
dicre. i,,k-prmo tirniii, mi rioiinirnti I l.'arrimi-i, i and Miartiti . (iaitibcr. al. 
It has tbcel here mod I,, partlk:ial appriipriate t lotle". 

l IWNNX e.l I' 
Riciard, I, i I i' . ru.ro a i .iitcraciihii-, . ct.'cn In. 1II land plural stocksofknto,ledec 
are vquall. .ant tlic (if s' eCit ell Cndow edrcl' for de,,eltI nni iltaiiahIlC pc',IllaiLl' ii 
ti.irotmnit, that hlac beci and itilieldl'tL h%CapltIl intC sil' c agriculttir .ellcrm ,tAuicdtdi,C! f 
all. restructuring industrial and (liitnio l sstainalnM'..,.,reen re tecl dhnolgie,, fr proicti'iit. 
siablit\ and cqiiit, .%ill call 'trrc,,carch paradigms that ,niphaiiC and support: 

- the Imainl1iumlll tC ofrt)idtiIIn inpliut, air internal tle Imcioirporatinguse that to cu.. 
indiureious kntiledge: tin pcst C[itrok ln ll'l desti., enac inilocal matural Control 
pricesscs %.aio,eul'eation m1,1aagemenlt: 

-the de% eloptient (,r rcde., 'lopniftt (Oertnplan ell aiJdalteC 0 Itocal ciinLitiiins and pest 
problems (as opposed t ertplan. '%ith "Ibroad adaptabilitv"'! 
-tle seect,,e uceof di'. ersitv in time and -pac.. hoth aitthe genetic and agrci.ilogtical leyl.; 
- the v,ise :nd tLdicio0u., use %k.'.oft' insecticides and an cctnomic hich does not leaoeCuLIt social 

and enmironmental costs ('*externalities") ',hcn defining threshold levels: 
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- site specificity and a process that enhances tile adaptability of farmers by widening their 
choices; 

- complex interactions and linkages between crops, weeds, livestock, grasses, trees, insects and 
fish (within and between cutiivat.d anrd wild ecologies). 

- indigenecous experimentation and nmulti-sitnllaneous sequential innovations largely based on 
the use of renewable resf-%c,; derived from farms and their surroundings; 

- a frame ofr.ferenct and set ofconcepts that allows us tov isualize 1PM programs centered rere 
on pest management than pesticide management tor any other single "nmagic bullet" actic). 
This calls for tile integration of orically distinct iields ofcrop and pest management, the end 
of disciplinary myopia and it more holistic appreciation of the potential role of 'unctionai 
diversity. paleming. :,nd complementarity in IPM; 

- collective decision making and commu,nity participation in implementing area wide pest 
management schemes needed to complement pest controls used by individual farming 
fh.milie,. %Ian,. cultural pest controls against some of the more intractable migratory insect 
pe,, that iecd on mayi crops and " ild plants reqaire a high degree of rntr-farm cooperation 
and gotup action, both within and across watersheds, to ,ealze their ful Ipotential. e.g. soil and 
wate:r conservation practices, snclronous sowing and harvesting at optimtum time, wide

spread use ot pest resistant varieties: 
- a more open partnership with farners that involves them in the conceptio, implementation and 

evaluation of IPM tools. This participatory process should help stit1i11late the acquisition and 
use of .. inological information by flarmers. This is critical because IPM in the context of' a 

more sustainable agrict ture iequires more management time. substituting thougiht ful obser
vation and information tbr capatal and resource intensi\ e external inputs 

- complementarities between ftod production and other de%elopment sectors (energy, housing. 
water...) organised to secure suslainable livelihoods. 

An Agenda for Change 

Appropriate incentives, infrastructure, institutions and attitudes are required to focus mainstream 
pest management on designs that suppress pests while achieving maxilum yield and quality 
without jeopardising the environment and public health 

Changes Within IPM Science and Exteusion 

I. Broadening the scientific method. 

In a review of the existing scientific barriers to sustainable food production MacRae ct al ( 1989) 
have shown how logical positivist and reductionist methods limit our understanding of complex 
biological systems. 

The con ventionai process of'scientific enquiry could be broadened by adopting the more inclusive 
IPM research paradigms described here. There is a need to lay more emphasis on synthesis and 
complementarities betweea plural stocks otknowledge and research modes (see above). Redtc

tionist methods and quantification would have their place in holistic explorations of pest manage-

GATEKEEPER SERIES NO. SA29 15 



ment. IHowever, approaches that seek useful information without requiring exact precision in the 
description of events should be regarded as equally valid ways of knowing (e.g. experiential 
approaches like phenomenology). 

2. A well rounded education lor IP.M ractitioners. 

Training people in sustainable ptS1 management is a key strategy for its implementation. IPM 
practitioners need to be cognizant wili the various crisis that undermile the natLral and social 
basis h) agriculture and should understand how thcse crisis compound each other. [hey must be 
able to describe the principles of 'ology ald their application to agricuturc and pest manage
ment: research.e.rs should be able to recognize and conceptually integrate the technical. psycho
social and moral aspccti, of a problem: they must understand the hi.storical evoluttion of their 
science as well as thC underl, ing philosophy and tie operational principles of new.1, paradigms that 
cn be usCd te. FF II)OOLs and PRA iCthods ).I low, er,education and training progranis shoulL 
not only seek to expand the \.orld view and scientific competence of IPM practiti olers. They 
should also instill attitudes and values that psychologiss associate with cooperative. life 
afirnmative modes of cxislence: nuiturim, "beinu," I fe more hav ing.COrientations rather than tile 
donineering. cxploitati\ c character structure, that seek security In absolute control (Fronm 
lt97,). This is important because IPM science and technolog, are not vlue free. L-ike all ohert 
human constructs, they hcAr the imprint of scietists' Hif: orientations as wkell dominantas tile 
alucs, priorities and char:cter structure of the ,cietie, ir which they are developed and used. 

Fquipping IPM practitioncrs with appropriate conceptul tools, attitudes and techniques for the 
21 st century therefore iupl,,chaiitc, in the content of ctrricula and tileWay students are taught. 
Somec of the de-,irable fcature!, of tIe pedagogi,:al philosophy and asseciatd technique,, needed 
to generate productive and sustainaible agricultural technologies are highlighted in Table 3. 

Institutional and Policy Reforms 

Decision makers and donors can play a key role in neutralising tilecounterproductivity of 
chemical intensie pest control by effecting the following changes in international and national 
policies. 

3. The withdra\val of international financial.Isuppot and national subsidies fbr pesticides. 

The Intcrnational Monetary Fund. World Bank and other developmrent banks should discuss \%,ith 
borro-wers the removal of subsidies that undermine the objectives of safe. equitable and 
sustaina6le pest management (Repetto 1985). 

4. Adoption and enforcement of legislation rcgulatin international pesticide trade. 

Pesticides that hae been banned in ,ne country for public health and enx ironmental reasons 
should not be exported without the prior informed consent of the importing country. Penalties 
should be applied to those who act irresponsibly. 
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Table 3. An educational process that senes the needs of a sustainable agriculture 
(Ison, 1990; MacRae et al., 1989; Spring 1975). 

Enhancing students learning autonomy and possibilities for self-actualisation and 
empowerment 

- Emphasis on process: on access to knowledge/information; on how to ask questions, on 
"learning how to learn"; on open exploration. 

- Students as co-instructors in courses, as designers of flexible, leFrner-centred curricula. 

- Emphasis on rewarding disagreement/dissent rather than conformit"/agreement. 

- Personal feeling explored. 

- Emphasis on intuitive guess work, analytic thinking, "open" divergent thinking, alternative 
possibilities. 

- Teachers are facilitators, catalysts, consultants who encou'age students to define their 
personal goals and act as allies to help students meet these goals. 

- Students design their own evaluation systems with the aid of teachers. 

A people and earth-centred learning syst'm that values participation 

- Classroom/leaming space reflects interaction and exchange rather than one-way transmission 
and "a teacher centred" world. 

- Emphasis on relationships as aids to learning; on the dynamics and iner-dependence of 
biological and man-made systems. Themes that can be vertically integrated are used to 
develop ideas and a sense of empathy for the living world that sustains human life. 

- Emphasis on student participation in the actual ecological design ana running of the school's 
life-support systems (food, energy, shelter...). The design process and its products (eg. 
multistorey food gardens) are integrated in a genuinely cross-curricular praxis rooted in 
everyday life (eg. the pest control methods used in producing foof for the school also help
develop and link ideas on food quality, public health, soil and plant science, economics and 
ecology..). 

A problem determined learning system that emphasises context and history 

- Emphasis on applying concepts or knowledge to real life problem situations (a pest 
management crisis, environmental/public health issues.....).
 

- Assignments designed to approximate real-world experiences eg. role playing, event 
organising, writlng articles for the popular media, political action projects, action research. 

- Students spend time working directly in the agricultufal milieu (farms, agro-industrial sector, 
government services..) 

- Emphasis on ability to engage in constructive intellectual and interpersonal conflict 
resolution in real problem situations 

- Rather than just accepting precise definitions, students are encouraged to study a new 
conceptfrom different angles and indifferent contexts. Facts are always provided in a broad 
historical context. 

- The systemic, rather than linear or sequential, approach is used to return to the subject 
several times but at different levels. 
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5. ! funding for IPM reflects and reinforces the goals of sustainable 

Budgetary allocations for IPM research based on holistic explorations of agroecosystem design 
and management are still pitifltily small in comparison with funds for pesticide management 
research. Governments should ro longer provide financial support for Rand I) that are m1ky of 
immediate benefit to agroindustrial corporations. The use of ptbi ic money to fund biotechnology 
research that leads to patentable products ie.g. herbicide resistant crop varieties) should be 
discontinued. Poertl transnational companies are the most likely immediate beneficia,-is of 
the monopoly control conferred b%patent rights on Iifl . Ihese large finns can pay tbr 
biotechnology deried pest control technologies that are protected by the intellectual property 
rights currently being extended to plants. aninals and microorganisms by the General Agree
merits on Tariffs aild Trade ((AT)I ('hakr,,arihi. I9, 0). 

6. Reward sVstemn 

As scientists and extension staffdo respond to rewards, these can be used to redirect IPM research. 
IP.M practitioners who pioneer succcssful blends of FF and T(T research modes in national and 
international agricultural re:,carch sstems need to be encouraged. supported and rewarded. 
Scientists and national extension personnel nust be gi,.en the incentive and freedom to behave 
arid work ill new , ays. 
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