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Abstract: A GP model is developed for non-pregnant dairy buffalo weighing 450 kg, yielding 10 L milk
with 6% of  fat content and considering standard nutrient requirement on dry matter basis considering all
the 7 out of  8 goals as maximization function. Only the first goal is of  minimization in nature as it
represents cost function. In the earlier work [12] the GP model considered all the 8 goals, as minimization
function which was not depicting the reality results. Hence a thorough review of  the model in consultation
with the Research Scientist and Nutrionists from NIANP is done, and it was concluded that all the 8
goals were of  maximizing nature within the permissible range. This new GP model is solved by real
coded GA with hybrid function and the results obtained are in sync with reality.
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INTRODUCTION

Appropriate feeding is the most important feature
in dairy buffalo’s management as the feed costs
accounts for more than half of the total milk
production (Jimmy et al., 1080). The quantity of  feed
that is utilized for milk production should be
optimum as well as satisfy the nutrient requirement
for the animal, to increase the profitability of  dairy

farmer. The LP model developed deals with single
objective of  minimizing the feed cost and rigid
constraints. Whereas converting an LP model to GP
Model gives lot of  flexibility in decision making. The
rigid constraints can be considered as a goal with a
specific target with permissible deviations and the
solution can be seen in terms of  underachievement,
over achievement or fully achieved. Fixing the
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priorities of  each goal also leads to multiple solutions
and a judicial decision can be made depending upon
the preference of  the dairy farmers.

Goal programming model 1
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Subjected to

1. Goal 1 (Minimize Least Cost):
21
1 cos cos 101.6073i i i t tC x d d� �
�� � � �

2. Goal 2 (Maximize Crude Protein):
21
1 1.7158i i CP CPCP d d Kg� �
�� � � �

3. Goal 3 (Maximize Total Digestible Nutrient):
21
1 9.1835i i TDN TDNTDN d d Kg� �
�� � � �

4. Goal 4 (Maximize Calcium):
21
1 0.0748i i Ca CaCa d d� �
�� � � �  Kg

5. Goal 5 (Maximize Phosphorus):
21
1 0.0405i i Ph PhPh d d Kg� �
�� � � �

6. Goal 6 (Maximize Roughages):
8
1 13.136i i Rough RoughRough d d Kg� �
�� � � �

7. Goal 7 (Maximize Concentrates):
21
9 3.2840i i Conc ConcConc d d Kg� �
�� � � �
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1 16.42i ix Kg�� �
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RESULTS

Table 1
Least cost and Deviation value solved by

Hybrid RGA for Goal Programming models

Feed Stuff ’s Values

Dry Matter Basis

Paddy straw 0.0272

CO-4 grass 0

Maize fodder 0

Co Fs 29 sorghum fodder 0

Ragi Straw 0.0171

Berseem 13.074

Wheat straw 0.0156

Maize Stover 0.0022

Maize 0.0505

Soya DOC 0

Copra DOC 0.0053

Cotton DOC 0.0006

Wheat Bran 0.0227

Gram Chunies 0.0231

cotton seed 0.4741

chickpea husk 0.0151

Concentrate Mix Type I 0.0057

Calcite 1.4125

MM 1.1399

DCP 0.0001

Salt 0.1344

Deviations

�
cos td 0.0021

�
cos td 0

�
CPd 0

�
CPd 0.4508

�
TDNd 0

�
TDNd 0.0901

�
Cad 0

�
Cad 0.9891

�
Phd 0

�
Phd 0.0499

�
Roughd 0

�
Roughd 0

�
Concd 0

�
Concd 0
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Constraints

Dry Matter Intake (DMI) 16.42

Crude Protein (CP) 2.1666

Total Digestible Nutrient (TDN) 9.2736

Calcium (Ca) 1.0639

Phosphorus (P) 0.0904

Roughage 13.136

Concentrates 3.2840

Least cost on DM Basis 101.6052

RESULTS AND DISCUSSION

On assigning the weights P
1
 (goal 1: cost), P

2
 (goal

2: CP), P
3
 (goal 3: TDN), P

4
 (goal 4: Ca), P

5
 (goal 5:

Ph), P
6
 (goal 6: Roughage), P

7
 (goal 7: Concentate)

as 0.9, 0.8, 0.7, 0.6, 0.5, 0.4, 0.3 and solving the GP
Model, using RGA with hybrid function, we obtain

0021.0d tcos �� , 4508.0dCP �� , 0901.0dTDN �� ,

9891.0dCa �� , 0499.0dPh ��  and rest of the

deviational variables �
tcosd ,  �

CPd ,  �
TDNd ,  �

Cad ,

�
Phd ,  �

Roughd ,  �
Roughd ,  �

Concd ,  �
Concd  are zero. Wee

observe that goal 1 is overacheived, goal 2, 3, 4, 5
are underachieved whereas goal 6 and 7 is fully
achieved without any deviation with minimum

of 0Z � . The result obtained in this work is better

than the results obtained for GP model 1 in [12].

On comparing the result obtained by [12], �
tcosd ,

�
DMd ,  �

CPd , �
TDNd , �

Phd , �
Roughd are overacheivedved

whereas ��
CaCa d,d ,  ��

ConcConc d,d are fully achieved

due to which constraints accept calcium and
concentrates are not satisfied with least cost of Rs
100.7965/- on DM basis, and the reason for not
satisfying the constraints by goal programming model
is adding the deviation variables to dry matter basis
i.e. Dry matter intake is one of  the fixed constraints
hence it has to be treated as constraints rather than
treating that as a goal. Whereas in the present work

after considering all the loopholes a new goal-
programming model is developed which gives the
improved solution in which almost all the constraints
are satisfied including our high priority goals (least
cost and Dry matter intake). The obtained result does
not completely accept by nutritionist, as the reason
for underachieved and overacheived target need to
be analyzed, where the choice of  final solution
depends on the nutritionist and there is a need of
further discussion with nutritionist for better output.

CONCLUSION

The present work focused on improving the solution
of  dairy buffalo of  body weight 450 kg in third
lactation period, where buffalo need ration for body
maintenance with 10-liter milk production (6% fat
content). Nutrient Requirements of  buffalo is
calculated by Excel based computer programme
developed by NIANP, Bangalore, as per the Indian
Council of  Agricultural Research-ICAR 2013 and
NRC 2001 standard. An alternate goal-programming
model is formulated based on linear model developed
by [12] and solved by real coded genetic algorithm
with hybrid function. Results obtained shows that
the present goal-programming model can be used
to formulate the least cost diet plan for dairy
buffaloes, however fixing the constraints and use of
code for making software is considered while
choosing the technique for making least cost diet
plan. Further detailed research with various additional
constraints needs to fine-tune the technique.
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