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Farmer’s behavior with insecticides used against marigold insects

in Khon Kaen and Mahasarakham provinces, Thailand
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ABSTRACT : Insecticides are one of the most widely and commonly used methods for pest control.
However, the overuse and misuse of insecticides have resulted in farmer and consumer health risks, as well
as dangers to other living organisms and environmental pollution. Therefore, the objective of this study was
to investigate the farmers’ pest management behavior in marigold cultivation in Thailand’'s Khon Kaen and
Mahasarakham provinces. Our results present the farmers’ behavior, classified into three categories: 1)
insecticide use only; 2) no insecticide applied; 3) mixed methods of insecticides. We determined that
the majority of farmers (68.42%) used only insecticides (Group 1). The highest net profit, 14,500
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Baht/400 m?, was found in the mixed methods of insecticides (Group 3); whereas the non-use of
insecticides (Group 2) gave the highest net profit per plant of 10.25 Baht/plant, followed by Group
3 and Group 1 at 8.59 and 7.76 Baht/plant, respectively. The analyses of insecticide residues and
degradation of marigold flowers were conducted in experiments under field conditions and in wholesale
stores in Khon Kaen province. The application of insecticides (carbamate and organophosphate, used
following their respective product recommendations) left no toxic leaf residues (MRL < 5 mg/kQ);
whereas their application, according to the farmers’ current practices, produced toxic residues at
levels over 5 mg/kg, and took 14 days for degradation. Fresh flowers, which were collected from seven

wholesale stores, showed that five out of seven (71%) exceeded safe standards of insecticide residue.
Keywords: behavior, insecticides, insecticide residue, marigolds.
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Table 1 General information collected from farmers in Khon Kaen and Mahasarakham provinces

Farmers’ pest management behaviors

Title Numper —Pereentage - . Without Mixed methods
of farmer leedci(:lci/e(% ) insecticide  with insecticide
used (%) used (%)
1. Gender 38 100 68.42 7.89 23.68
Male 14 36.84 26.32 2.63 7.89
Female 24 63.16 4211 5.26 15.79
2. Age (year old)
21-30 2 5.26 2.63 0 2.63
31-40 6 15.79 7.89 2.63 5.26
41-50 11 28.95 21.05 2.63 5.26
51-60 13 34.21 21.05 2.63 10.53
61-70 6 15.79 15.79 0 0
3. Experience in marigold production (year)
1-2 20 52.63 21.05 7.89 10.53
3-5 5 13.16 23.68 0.00 2.63
>5 13 34.21 23.68 0.00 10.53
4. Education
Primary school Grade 4 16 42.11 31.58 0 10.53
Primary school Grade 6 3 7.89 2.63 0 2.63
Lower Secondary
school Grade 9 6 15.79 15.79 2.63 0.00
Upper Secondary
school 9 23.68 13.16 263 7.89
Grade 12
Bachelor degree 4 10.53 5.26 2.63 2.63
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Table 1 General information collected from farmers in Khon Kaen and Mahasarakham provinces

(Cont.)
Farmers’ pest management behaviors
Title N?;“r:qe;r“ SPeroentage | cecticide Without m;iids it
(%) :J;e)d only msectlglde insecticide
o used (%) used (%)

5. Experience in other plants (year)
1-10 16 4211 21.05 7.89 23.68
11-20 8 21.05 15.79 0 0
21-30 8 21.05 23.68 0 0
> 30 6 15.79 7.89 0 0
6. Motivation for growing marigold
Price 30 78.95 55.26 7.89 15.79
Easy to manage 4 10.53 7.89 - 2.63
Personal favorite 2 5.26 2.63 - 2.63
Market available 1 2.63 2.63 - 2.63
Sell seedlings 1 2.63 2.63 - -

" not applicable data

Table 2 Correlation (r) between farmer's behavior in insecticide use and related factors

Correlation (r)

Farmers’ pest management behaviors Age with Age with Education with
education experience experience

1. Insecticide used only -0.78 0.27 0.07

2. Without insecticide used -0.72 0 0

3. Mixed methods with insecticide used -0.84 0.01 0.25
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Table 3 Production information collected from farmers in Khon Kaen and Mahasarakham provinces

Number of Percentage Farmers’ pest management behaviors
farmer - . .
Title (%) Insecticide Without Mixed methods
used only (%) insecticide with insecticide
used (%) used (%)
1. Planting area /growing season
400 m? 14 36.84 33.33 5.26 18.42
800 m’ 20 52.63 33.33 2.63 0
1,200 m? 1 2.63 2.63 0 0
1,600 m’? 3 7.89 2.63 0 5.26
2. Number of plant (plant/ 400 m?)
1,302 plants 1,000 plants 1,463 plants
3. Source of seedlings
Self-growing 30 78.95 50.26 5.26 21.05
Buying from other sources 8 21.05 15.79 2.63 2.63
4. Growing season
Summer (February to May) 38 100 68.42 7.89 23.68
Rainy (June to August) 15 39.74 23.68 0 15.79
Winter (November to February) 38 100 68.42 7.89 23.68
5. Number of cutting flower (Times)
1-10 9 23.68 18.42 2.63 2.63
11-20 26 68.42 4474 5.26 15.79
21-30 3 7.89 5.26 0 2.63
6. Selling method
Direct to shop 9 23.68 15.79 2.63 5.26
Middle man 29 76.32 60.53 5.26 15.79
Both 4 10.53 7.89 0 2.63
7. Average production cost per crop (Bath/ 400 m® /crop)
1,990.07 Bath 2,000 Bath 2,159.09 Bath
8. Average profit per crop (Bath/ 400 m’ /crop)
12,093.02 Bath 12,250 Bath 14,500 Bath
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Table 4 Maximum residue limit for pesticide (MRL) of marigold cut flower

Treatment

Percentage (%)
(Maximum residue limit for pesticide; MRL)

<5 mg./kg. (safe) 2 5 mg.kg. (residue)

Collected from field

Before sprayed carbarmate: 5.5 ml/lite (A) 100 0
Before sprayed organophosphase: 3 ml/ lite (B) 100 0
Before sprayed A+B: 8.5 ml/ lite 100 0
After sprayed carbarmate: 5.5 ml/lite (A) (Day 0) 100 0
After sprayed organophosphase: 3 ml/ lite (B) (Day 0) 100 0
After sprayed A+B: 8.5 ml/ lite (Day 0) 0 100
After sprayed carbarmate: 5.5 ml/lite (A) (Day 1-13) 100 0
After sprayed organophosphase: 3 ml/ lite (B) (Day 1-13) 100 0
After sprayed A+B: 8.5 ml/ lite (Day 1-13) 0 100
After sprayed carbarmate: 5.5 ml/lite (A) (Day 14) 100 0
After sprayed organophosphase: 3 ml/ lite (B) (Day 14) 100 0
After sprayed A+B: 8.5 ml/ lite (Day 14) 100 0

Collected from wholesale stores

7 shops

28.5 (2 stores) 71.5 (5 stores)
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