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by Linear Programming

— For the multi-mix problem —
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ABSTRACT

This study was conducted to find the method that the least-cost formula can
be determined thus allowing a better keeping of raw material supplies under the
constraints having to be used some raw materials that are either in limited supply
or for other reason in restricted use.

In this study, it was cunsidered that three kinds of feed were produced under
limited supply of six kinds of raw materials, and data for the analysis were collected
from a feed mill in southern part of Korea.

According to the result of this study, it was proved better to determine the
least-cost formula as the multi-mix problem than as the simple least-cost problem when
more than two kinds of feed were produced with, limited supply of raw materials.
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Table 1. Nutrient Requirements of the Rations
Ration Breeding
Item Layer

Minimum Maximum

Crude protein % 15.50

Crude fat % 3.00

Crude fiber % 7.00
Crude ash % 14.00
Calcium % 3.20
Pho'sphorus, % 0.37

available

Phosphorus, o _

total %

Methioninet

Cystine % 056

Lysine % 0.82

ME (Poultry)Kcal/kg 2,650.00
ME(Pig) Keal/kg —

TDN (Cow) % —

Growing Lactating
Pig Cow (#3)
Minimum Maximum Minimum Maximum
15.00 17.00
3.00 3.00
5.50 9.00
8.00 10.00
0.70 0.80
0.50 0.50
0.54 -
0.73 -
3,240.00 -
72.00
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Table 2. Composition and Prices of Feed Ingredients

Phos- Phos.

. Crud Crud Crud Crud . ME ME TDN  Meth. 4
Price P:ot:in F:t : h;ere ls;“ ¢ Caleium :t:ir;.:l;la soh&rlus. (Poultry} (Pig) (Catde) C;sl. Lysine
Ingredient Wo'ks 9 % % % % % %  Kalkg Keal/kg 9% % %
Yellow corn 133.801 8.80 3.80 2.9 1.50 0.02 0.10 0.25 3,370 3,60  80.0 0.35 0.2
Rice byproduct 87 10.00 5.20 2.40 2.40 0.05 0.10 0.53 2,990 80.5 0.24 0.43
Wheat shorts 71 14.20 3.00 7.50 8.20 0.12 0.20 0.80 2,000 2,600 72.0 0.53 0.69
Wheat bran 63 14.20 4.00 10.00 ° 6.40 0.14 0.30 1.00 1,600 2,500 620 0.50 0.80
Defatted rice bran 80 17.00 2.30 8.60 11.60 0.10 0.3 1.50 1, 660 2,500 53.0 0,53 0.89
Barley bran 62 15.00 5.20 9.20 5.5 0.03 0.10 0.30 2,00 250 5.3 0.35 0.47
Soybean oil meal 251 44.00 0.50 7.00 6.00 0.25 0.30 0.8 2,40 3,50  78.0 1.3 2.9
Rapeseed meal 171 36.00 2.60 13.20 7.2 0.66 0.30 0.93 1770 2,7 640 1.21 2.12
Fish meal A 420 60.00 5.50 1.00 16.00 4.50 2.70 2.7 2,860 2,990 7.0 2.96 5.9
Fish meal B 400 58.00 6.20 0.60 277.00 4.40 2.50 2.5 2,600 2,80 550 2.96 5.5
Fish meal C 320 48.00 7.00 1.5  30.00 6.00 3.00 3.00 2,400 2,800 500 2.70 5.00
Defl. phosphate 258 9.00 2500 18.00  18.00
Lime stone 16 99.00 37.00
Crude sova- lecithin 171 98.00
Urea 225 280.00
Salt 120 90.00
Table 3. Upper and lower Bounds Placed on Feed ingredients W hich
Level of Usage in the Ration were Restricted
Ration Breeding Growing Lactating
Ingredient Layer Pig Cow (#3)
Lower Upper Lower Upper Lower Upper
% % % % % %
Yellow corn 50.00 100.00 50.00 100.00 50.00 100.00
Rice byproduct — - —_ — 2.00 6.00
Wheat shorts 0.00 5.00 0.00 15.00 0.00 . 20.00
Wheat bran 0.00 15.00 0.00 11.00 0.00 40.00
Defatted rice bran 0.00 5.00 0.00 5.00 0.00 3.00
Barley bran —_ i 0.00 12.00 0.00 12.00
Soybean oil meal No Limit No Limit No Limit
Rapeseed meal 0.00 2.00 0.00 2.00 0.00 2.00
Fish meal A 0.00 2.00 0.00 2.00 2.00 —
Fish mel B 0.00 2.00 0.00 2.00 — -
Fish meal C 0.00 2.00 0.00 2.00 — -
Defl. phosphate 0.00 3.00 0.40 3.00 0.70 3.00
Lime stone 0.00 10.00 0.00 2.00 0.00 2.00
Crude soya-lecithin 1.00 1.00 — — - -
Urea — — — — 1.25 1.25
Salt 0.05 0.05 0.20 0.20 0.40 0.40
Premix conc. 0.50 0.50 0.56 0.56 0.30 0.30
Brans 0.00 20.00 0.00 28.00 0.00 40.00
Fish meal 0.00 5.00 0.00 5.00 — -
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Table 4. Feed Formula Determined by Linear
Programming
Breed Growirg  Lactating Amount of
Ingredient ing Pig Cow feed irgredi-
Layar (4  emsused
% % % ton
Yellow corn 56.20 54.70 50.20 1083.9
Rice byproduct 2.00 3.0
W haet shorts 1.70 11.65 19.20 79.3
Wheat bran 10.20 11.00 14.90  207.55
Defatted ri¢e bran 3.55 56.88
Barley bran 5.09 10.18
Soybean oil meal 13.25 10.30 7.55  243.925
Rapeseed meal 2.00 2.00 2.00 39.0
Fish meal A
Fish meal B 1.30 20.8
Fish meal C 2.00 2.00 36.0
Defl. phosphate 0.75 0.40 0.70 13.85
Lime stone 7.5 1.10  1.50 124.45
Crude soya-lecithin 1.00 1.00 18.0
Urea 1.25 1.875
Salt 0.05 0.20 0.40 1.8
Premix conc. 0.50 0.5 0.30 9.57
Total 100.00 100.00 100.00
Crude protein % 15.50 15.00 17.00
Crude fat % 4.00 4.36 3.27
Crude fiber % 431 5.04 5.23
Crude ash % 12.15 5.79 6.46
Calcium % 3.2 0.71 0.8
Phosphors,
avaliable % 0.37
Phosphorus, o 0.57 0.63
total
, g;;:’i’::‘“e'" % 0.57 0.54
Lysine % 0.84 0.74
ME (Poultry) kale/kg 2,650
ME(Pig) Kcal/kg 3,240
TDN(Cattle) % 72.00
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