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Production planning in fish farm
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Department of Management, College of Business, Pukyong National University, Busan, 48513, Korea

Abstract

Because land based aquaculture is restricted by high investment per rearing volume and control cost, good
management planning is important in Land-based aquaculture system case. In this paper master production
planning was made to decide the number of rearing, production schedule and efficient allocation of water
resources considering biological and economic condition.

The purpose of this article is to build the mathematical decision making model that finds the value of
decision variable to maximize profit under the constraints. Stocking and harvesting decisions that are made
by master production planning are affected by the price system, feed cost, labour cost, power cost and
investment cost.

To solve the proposed mathematical model, heuristic search algorithm is proposed. The model Input
variables are (1) the fish price (2) the fish growth rate (3) critical standing corp (4) labour cost (5) power cost
(6) feed coefficient (7) fixed cost. The model outputs are (1) number of rearing fish (2) sales price (3)

efficient allocation of water pool.

Keywords : Aquaculture management, Master production planning, Search method, Land based aquaculture
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Table 2. Profit and cost items according to initial vector(N°=8484, ss=93)

Items Amount(won)" Item cost/total cost(%)” Item cost/total cost(%)”
Revenue 73,354,920
Fingering cost 5,089,800 7.9 7.8
Feed cost 22,182,955 355 343
Labour cost 2,890,000 15.7 4.4
Power cost 10,701,900 13 16.5
Fixed cost 23,800,000 28.9 36.8
Net profit 8,690,265 15 134
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Table 3. Initial input vector for the model
Initial input vector Initial step size Minimum step size Number of fingerling Tolera;l;:; toif(;r(:ptlmal
Value 93 5 8390 10000
Table 4. Search process of solution )
(unit : won)
No. of iteration Step size No. of fish Profit Dividing route Direction search | Solution
1 0 8390 8,910,880 1-2-4-6-10-15 yes no
2 93 8297 9,159,678 1-2-3-5-9-15 no no
3 186 8110 9,584,690 1-2-3-5-9-15 yes no
4 279 7831 9,037,723 1-2-3-5-9-15 no no
5 140 7971 9,739,168 1-2-3-5-9-15 yes no
6 70 8041 9,737,189 1-2-3-5-9-15 yes no
7 35 8006 9,800,027 1-2-3-5-9-15 yes no
8 17 7989 9,832,136 1-2-3-5-9-15 yes yes
9 8 7997 9,812,419 1-2-3-5-9-15 yes no
10 4 7993 9,815,448 1-2-3-5-9-15 yes no
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Table 6. Profit according to price

Profit and solution
N Profit(won) Dividing route Profit change rate
Price change rate
0.85 7989 - 1,365,127 1-2-3-5-9-15 (1.138808)
0.90 7989 2,368,137 1-2-3-5-9-15 (0.759205)
0.95 7989 6,101,401 1-2-3-5-9-15 (0.379603)
1 7989 9,834,665 1-2-3-5-9-15 1
1.05 7989 13,567,929 1-2-3-5-9-15 1.379603
1.10 7989 17,301,193 1-2-3-5-9-15 1.759205
1.15 7989 21,034,457 1-2-3-5-9-15 2.138808
()& A4s ey
Table 7. Profit according to labour cost
Profit and solution
N Profit(won) Dividing route Profit change rate
Price change rate
0.85 7991 10,274,628 1-2-6-10-15 1.044736
0.90 7989 10,123,665 1-2-3-5-9-15 1.029386
0.95 7989 9,979,165 1-2-3-5-9-15 1.014693
1 7989 9,834,665 1-2-3-5-9-15 1
1.05 7989 9,690,165 1-2-3-5-9-15 (0.014693)
1.10 7989 9,545,665 1-2-3-5-9-15 (0.029386)
1.15 7989 6,401,165 1-2-3-5-9-15 (0.034912)
()& @aE very
Table 8. Profit according to power cost
Profit and solution
N Profit(won) Dividing route Profit change rate
Price change rate
0.85 7989 11,373,680 1-2-3-5-9-15 1.156489
0.90 7989 10,860,675 1-2-3-5-9-15 1.104326
0.95 7989 10,347,670 1-2-3-5-9-15 1.052163
1 7989 9,834,665 1-2-3-5-9-15 1
1.05 7989 9,321,660 1-2-3-5-9-15 (0.052163)
1.10 7989 8,808,655 1-2-3-5-9-15 (0.104326)
1.15 7989 8,295,650 1-2-3-5-9-15 (0.156489)
(e AaE ey
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