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Contribution of Systems Approach to a Better
Understanding of Farmers' Practices: Case Study on

Cotton Pest Management.
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ABSTRACT

On-farm surveys have been performed since 1991 in two cotton growing areas in Thailand for three
cropping seasons. A systems approach focused on farmers' technical choices in relation to characteristics of
the bio-physical and socio-economic environments as well as the differentiated functioning of their production
systems. On-farm experiments aiming at assessing the impact of different pest management practices on cotton
crop have been carried out in the some areas.

Intensive cultivation practices have brought about fundamental transformations of the ecosystems
(evolution of the entomofauna, insect resistances) as well as the agricultural production systems (high input
use, dependence on agro-chemical companies and transformation industries, spiralling production costs, etc.)
which has led to a steady reduction in cotton production during the last few years. One key factor identified
as a major constraint for cotton production is the ability of farmers to control pests through economically and
environmentally sustainable cultivation practices. Although most cotton growers are aware of the
"environmentally friendly” techniques promoted by agricultural extension agencies, they are not able to
implement them because of constraints imposed by their socio-economic environment. Thus, Integrated Pest
Management (IPM) propositions should avoid any standardized set of pest management techniques but should
promote an approach utilizing agro-ecological principles and translating them into a socio-economic framework
respection farmers objectives.

Key words | systems approach, cotton pest management.
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Figure 1 Evolution of the cotton planted area in Thailand and successive historical phases in cotton

production (1950-1992).
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Table1 Maincharacteristics of cotton based cropping systems in the two studied arcas and their relative
frequency.
Type of APS A B C D E
Frequency (% of total cotton growing APS)
in Kanjanaburi arca 10 8 60 20 2
in Lopburi area 10 20 0 50 20
Characteristics of the APS
- Total cultivated area per family worker (ha) 3-5 1-2 1-2 3-5 >8
- % cotton area/total area 40-60%  >70% 95-100%  5-20% <10%
- Labour (F=Family, H=Hired labour) F only F>H F>H F>H H>F
- Equipment for insecticide application ~ Knapsack  Motor Motor Motor Pump on
sprayer  sprayer sprayer sprayer  big tractor
small
tractor
Capital
- Insccticide costs (# kg sced-cotton/ha) 50-80  400-600  300-800  200-400  300-500
- % insecticide cost/total input cost 30-50%  60-80% 40-70%  50-70% 60-80%
minimum maximum economic maximum maximum
Socio-economic objectives risk, spare nct income depen-  family labour rate of
of cotton Production time for  perland  dence on productivity profit
off-farm  unit. middlemen
activities.

Management indicators

- Sowing date carly Junc carly Junc carly July endlJune carly July
- Density (x 1000 plants/ha) 10-15 18-25 21-23 18-25 12-16
- Number of pesticide sprays 3-7 10-15 10-20 8-12 8-12
- Total insecticide formulation (1/ha) 2-5 12-20 10-30 7-15 12-20
- Yield (kg sced-cotton/ha) 150-800 1500-3000 1000-1500 1500-2500 1000-2000
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Figure 2 Schematic representation of farmers' decision making process for the choice of cotton sowing date.
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Table 2

IPM techniques tested by the DORAS project in Thailand and their chance: High (H), Medium (M) or Low (L), of adoption by farmers
in the present context of cotton production.

IPM technique

Potentialities

Constraints

Cultural
practice

Early
sowing

avoid early peaks of pest population
increased potential of production

risk of rainfall at first picking time
increased time exposure to insects

Varietal

selection

Early
maturing

varieties

reduce time of exposure to insects
well adapted to mechanization
late sowing date

high sowing densities, low penetration of
insecticides
low possibilities of compensation

Hairy
varieties

rusticity

natural tolerance to jassids

increased H. armigera oviposition
increased populations of whiteflies and thrips

Pest
control

technique

Seed

treatment

early protection against sucking
insects
protect beneficial insects

expensives strategic choice since rainfall
pattern is uncertain

risk of increased populations of whiteflies and
thrips due to a reduced competition with jassids

Biological
control
(Bt, NPV,
etc.)

alternative to chemical insecticides
selectivity, protection of beneficial

insect, no environmental degradation

expensive and not available through local
merchants because of agro-chemical companies
strategies

less convenient use

risk of insect resistance if misused

Hand
picking

best way to eliminate big larvae
instar

time consuming, limited to small areas

damage already done

Spraying
programs

Low
dose/high
frequency
program

reduced amount of chemicals, first

step toward intervention on threshold

(Cauquil and Vaissayre, 1993)

Targeted
staggered
program

narrow spectrum insecticides for
targeted pests (Deguine, 1993)
less damaging to beneficials
reduce number of treatments

insect scouting,
requires farmers' technical skills, training and

monitoring from extension workers

Economic
threshold

economically and environmentally
sustainable
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