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Linear Programming Approach to Quantity Optimal for Chemical Fertilizer

Substitution in Water Chestnut Farm
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ABSTRACT

The objective of this research is to analyze the optimal use of organic materials for chemical
substitution in water chestnut farm. The linear programming was used to allocate natural materials in
water chestnut farming in order to gain the lowest cost of using fertilizer. Five types of the natural materials
used in this research were rice straw, chicken manure, pig manure, duck manure, and cow manure. The
analysis was carried out, and the result showed that the suitable organic material proportion from the first
to the second month was 0.57 tons of chicken manure integrated with 3.41 tons of duck manure, and
the suitable organic materials proportion from the third to the sixth month was 10.5 tons of chicken
manure integrated with 5 tons of rice straw. This reduced the fertilizer cost and could save 15.7 percent
compared with using old-way chemicals.
Keyword: organic fertilizer, chemical fertilizer, linear programming, water chestnut, chemical fertilizers
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Table 1 The nutrient content per rai each time of chemical fertilizer used

Information Period 1-2 Period 3-6
Nitrogen 64 KG 18 KG
Phosphorus 80 KG 48 KG
Potassium 0 KG 408 KG
Total Cost 4,800 Baht 18,400 Baht
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Table 2 Price of each organic material (Baht/Ton)

Material Price/Ton

Cow manure 1,200

Chicken manure 1,000

Duck manure 1,000
Pig manure 1,300
Rice straw 1,000

Table 3 The nutrient content from each organic material (kg/ton)

Material Nitrogen | Phosphorus | Potassium
Cow manure 13.2 5.8 221
Chicken manure | 39.1 11.4 25.2
Duck manure 12.2 215 20.5
Pig manure 16.8 26.9 13.4
Rice straw 7.6 11 28.4

Source: Department of Agriculture, Ministry of Agricultures and Cooperative
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Table 4 The research results, content of each organic material for replace chemical fertilizer in water

chestnut farm

Material Period 1-2 Period 3-6

Cow manure 0 0
Chicken 0.57 10.5
manure

Duck manure 3.41 0

Pig manure 0 0

Rice straw 0 5
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