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Abstract

This research applied a nonlinear programming model to plan feed production for dairy cattle. The
model objective is to maximize total profit subject to the constraints of the amount of available raw
materials, required nutritional value, nutritional value of each type of raw material, raw material prices,
production costs, product selling prices, safety stock, and customer demand. The developed model was
processed using the LINGO program. The results show that the case study should use 10 raw materials
in various proportions to mix dairy cattle feed. The most used raw materials are soybean meal, cassava,
powdered mimosa leaves, and rice bran. The results also include information on production and
inventory decisions for each month of the annual production planning. In addition, the model sensitivity
was analyzed by varying the parameters that are expected to affect total profit and decision variables.
The results showed that the case study establishment had the highest total profit of 6,217,715.98 baht,
which was 24.23% higher than the profit from the original operation. In addition, the research also provides
sensitivity analysis of the model by varying the parameters that are expected to fluctuate in the future
and may affect the overall profit and the values of the decision variables. It was found that when the
selling price or demand increased, the total profit would increase significantly. As for the increase in the
price of raw materials, especially cassava and soybean meal, the total profit would decrease significantly.
However, the increase in the price of food ingredients and production costs had only a slight impact on
the total profit. Therefore, the research results provide solutions for production planning of dairy cattle
feed appropriately, leading to decisions about raw material mixing ratios, production volume, and

inventory volume that are consistent with the customers demand in each period.

Keywords: Dairy Cattle, Feed, Production Planning, Optimization, Non-linear Programming Model
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oY . e . . | 9edegAvemnsdnd | 7.18-22.57 | vw/an. | [5]
T9vauaanutisnunsiidneyl lnguaarnisiines oA
v . . usiazuiln
uunmuavl uazilA1anantieingsan A5 1 P—— 0.71-0.92 | vwvnn. | nsdinen
dauAmiwesUTINAEANAAIRRIE150S (SS) | siandmiherdndast  [12.00-12.80] vw/nn, | nsdiEnwn
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NanTu
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e SS fe USunadumasndedises NnENIEeNTUTIe e lminanyssinana
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LINGO 11.0 Solver Status [Scenario_00] X

Solver Status Variables

Model NLP Total: 166
Nonlinear: 130
State: Local Inf Integers: ]

Objective: 6.21772e+006 Con bt
Infeasibility: 260916 Total: 176
Nonlinear: 133

Iterations: 187
Nonzeros

Extended Solver Status Total: 785
Nonlinear: 610

Solver Type

Generator Memory Used (K]
70

Best Obj:
Obj Bound:

Steps: Elapsed Runtime (hh:mm:ss)

Active: 00:00:02

Update Interval: |2

Interrupt Solver I Close |

3U# 2 asunisuszananasiglusunsu LINGO 11.0
yuinvostlaniill 166 fuus wazaunsieuluie
adindIuiu 176 aun1s oatlunisussunana
2 undi fagui 2
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dnau 0.424247 5098931 e dudznds lunseiudu
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AuEy dutngiviiidadiunislitosiian Ao
TngAURaND1S dndiu 0.000007 wag $1a7d dadiu
0.000010 Fsn5747 2

uennidanudn Weufidusunmnisndaunn

a

Ngn Ao Weaulauieu 352,342 Alansy 5998911 A

q q
N
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Alan3u 599891 A Wauliguigw 141,906 Alansu wax
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90,751 Alansu Lﬁauﬁﬁﬂ%mmaué’wmﬂé’amﬂﬁqm
Aa Wauliguiey 217,940 Alansu 5098411 A Lhou
nInNgIAY 159,110 Alansy wazpuATUS I EUA
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a9y ngau daduingdu
1 Tunseiiudu 0.191975
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3 Fnlnaun 0.000388
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5 nnundielu 0.000073
6 ANUENFT? 0.000225
7 mMndawides 0.424247
8 $1and 0.000010
9 mnthana 0.000548
10 INNAUNANEINNT 0.000007
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