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Weed Control in Large Agricultural Areas
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ABSTRACT

This research aimed to develop and evaluate the performance of a prototype herbicide sprayer designed
for mounting on All-Terrain Vehicles (ATVs), commonly used in fruit orchards. The development addressed weed
management challenges in large-scale durian orchards of a community enterprise in Chanthaburi province,
focusing on issues of labor cost, efficiency, and chemical application safety. The prototype consisted of a 20-liter
electric spray tank and a 1-meter-wide spray boom constructed from PVC conduit, fitted with five mist nozzles.
Field tests were conducted on a 1-rai (1,600 mz) plot using a 125 cc ATV operating at an average speed of 3-5
km/h. The performance test results of the developed sprayer set showed that it could operate in a real setting
with an average spraying time of just 19.77 minutes per rai. and an ATV fuel consumption rate of 0.33 liters per
rai. Compared to the conventional backpack spraying method, the new system reduced operational time by over
60% and total operational costs (fuel and labor) by 62.3%. It also increased the daily work capacity from 4 rai to
10 rai and significantly enhanced operator safety by minimizing direct chemical exposure. Therefore, the
developed ATV-mounted sprayer represents an appropriate, highly efficient, cost-effective, and safer technology

for farmers in large-scale agricultural settings.

Keywords: ATV-attached sprayer, Weed management, Agricultural machinery, Large-scale farming
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Table 1 Technical Specification Comparison between the Prototype Sprayer and a Backpack Sprayer

Parameter ATV-trailed Sprayer (Prototype) | Backpack Sprayer (Honda WJR4025 or equivalent)
Power Source 12V DC Electric Pump 4-stroke Gasoline Engine
Engine Displacement N/A 35.8 cc
Tank Capacity 20 Liters 25 Liters
Pump Type Diaphragm Pump Plunger Pump
Max Pressure 9 Bar (Adjustable) 40 Bar
Max Flow Rate 1.21 Liters/min (as tested) 8.0 Liters/min
Dry Weight ~8 kg (Sprayer unit only) ~12.5 kg
Operational Weight Carried by ATV ~38 kg (Carried by operator)
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Figure 2 Chemical Sprayer for Weed Control
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Figure 4 Trailer herbicide sprayer for community enterprises in large agricultural areas
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Table 3 Performance Test Results of an ATV-trailed Sprayer Under Various Operating Conditions

Speed (km/h) Pressure (bar) Field(r(a);rp:)a city App"((;i;[ir(;?) Rate Fuel Consumption (L/rai)
3 5 1.83 21.86 0.53
3 7 1.81 24.31 0.55
3 9 1.8 26.67 0.56
5 5 3.06 13.07 0.32
5 7 3.05 14.43 0.32
5 9 3.04 15.79 0.33
7 5 4.25 9.41 0.24
7 7 4.23 104 0.24
7 9 4.21 114 0.25
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Table 4 Engineering Economics Preliminary Cost Analysis and Comparison

ATV-trailed Backpack
Cost Item Notes
Sprayer Sprayer
A. Initial Investment
- Vehicle/Engine 30,000 THB 3,800 THB ATV price; Sprayer price
- Sprayer Unit 2,500 THB (Included)
Total Investment 32,500 THB 3,800 THB
B. Annual Fixed Costs
- Depreciation (20% per year) 6,500 THB 760 THB 5-year service life
Total Annual Fixed Costs 6,500 THB 760 THB
C. Variable Costs (per rai)
- Fuel Cost 10.72 THB 14.62 THB From test results
Calculated from field capacity
(A backpack sprayer can cover 1 rai in 2

- Labor Cost (350 THB/day) 25 THB 280 THB hours)
Total Variable Costs per rai 35.72 THB 94.62 THB
D. Investment Analysis
- Variable Cost Difference
(Savings) 58.90 THB / rai Calculation: (6500-760)/(94.62-35.72)
- Break-Even Point 97.45 rai / year Calculated for a 10-rai, used 12 times/year
- Payback Period 4.06 years

Note: "The 25 THB labor cost is calculated by multiplying the hourly wage of 40 THB (derived from a 350 THB/day rate) by the 0.625
hours (37.5 minutes) it takes for the ATV-trailed sprayer to cover 1 rai.
ZThe 80 THB labor cost is calculated from the hourly wage rate of 40 THB (based on the 350 THB/day wage) multiplied by

the 2 hours it takes for the backpack sprayer to cover an area of 1 rai.
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Figure 5 Post-trial agricultural plot
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