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: Abstract

: Introduction: One of the significant subjects addressed in several local and
: international researches is global warming and the contribution of greenhouse
: gases to its development. Among the activities that contribute to these gasses are
¢ practices related to animal husbandry. Feces and intestinal gasses are the two
: major ways that animals release these gases. This study determines optimal
: ration for lowering greenhouse gas emissions in addition to the optimal ration
: for dairy cows based on the objective of minimizing the ration cost, and the
: results are compared.

¢ Materials and Methods: Two mathematical programming models were solved
: in this study in order to determine the optimal ration that is compatible with
: environmental goals for 600 kg Holstein dairy cows that produce 30 kg of milk
: onaverage per day in an industrial cattle breeding unit in Sari. The objective was
: to compare this ration with the optimal ration that results from conventional
: patterns of ration determination, which are based on ration cost minimization.

¢ Findings: The results show that beet pulp, wheat bran, wheat straw, and barley,
¢ with values of (15.825), (7.912), and (7.912), respectively, and (7.723) kg per
¢ day, take the greatest share in terms of the optimal ration when determined in
: the setting of reducing ration expenses. In various cost scenarios, a greater
: proportion of products such as wheat bran, beet pulp, and corn silage are used to
: minimize greenhouse gas emissions. Among the materials that have been
: reduced to further minimize greenhouse gas emissions are barley and wheat
¢ straw. The findings indicate that a 26.6% reduction in greenhouse gas emissions
: would require spending around 20% more than would be required for
: conventional models.

¢ Conclusion: In general, it can be claimed that choosing an inappropriate ration
" from an environmental perspective results from using conventional ration

determination models, which are centered on the minimization of ration cost and
ignore the reduction of environmental consequences like the emission of
greenhouse gases.
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Extended Abstract

Introduction:

One of the major issues being considered in many
societies is the rise in greenhouse gas emissions.
H20 (vapor), CO2, CH4, N20, CFCs, 03, and PFCs
are examples of greenhouse gases; of these, CO2
and CH4 are the most important. Agricultural
activities include rearing cattle, growing rice, and
burning plant and soil residues are some of the major
causes of these gasses. Among greenhouse gasses,
agricultural activities generate 2.58 percent of CO2,
1.42 percent of CH4, and 40.39 percent of N20. In
terms of greenhouse gas production, stock raising
and managing soils rank fourth and fifth in Iran, with
%3.2 and %1, respectively. Therefore, the
likelihood of environmental pollution increases if
stock raising in Iran lacks appropriate feeding
procedures, such that increased feeding leads to
increased levels of pollution and excrement.

Cheap rationing systems have been employed to
calculate the right ration, as animal feed accounts for
a large amount of the expenditures. Two rations
have been offered for dairy cows in the current
research. Two proposals have been made, one to
reduce ration expenditures and the other to reduce
greenhouse gas emissions; the results have then been
compared.

Materials and Methods

The optimal ration has been found with the use of
mathematical algorithms. This allows for the most
quickly feasible provision of a ration based on
available resources. The main ration only takes
reducing expenses into account; as a result, it could
have environmental problems like emitting an
excessive amount of greenhouse gases. As a result,
an additional ration is required to take the plan's
environmental issues into account. The purpose of
the second ration, which is the object of this study,
was to reduce the amount of greenhouse gasses. The
gases that have been examined in this study include
CH4 generated from food digestion and CH4
produced from excrement. N20O of excrement is
produced directly through nitrification and DE
nitrification and indirectly through waste of N in the
form of ammonia and NOx. The expenses of the
ration in 2015 costs, ingredients, and the minimum
amount of nutrients required for the animal were the
required data for these models. The previous data
was taken from an NRC book and tables of
nutritional requirements for animal and poultry
sciences, and it applied to a dairy cow that produced
thirty liters of milk a day and weighed an average of
600 kg. In Iran.

Findings

In order to reduce the ration's expenses to the lowest
possible level, 15.825 kg of beet per day replaced
the corn. Wheat straw, wheat grain, and Alfa came
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in second and third, respectively. Again, due to
higher expenses, fishmeal, grain silk, and whole
soybeans were removed of the ration. In this model,
the rate of greenhouse gas emission was 22.776 units
of CO2, and the amount of funding needed was
398830 Rials, which represented a drop of 109585.4
Rials when compared to the base price. Emissions
from greenhouse gasses are decreased more (by
around 19.9%) with a 5% rise in ration costs.
Greenhouse gas emissions will drop by 26.6% if
overall costs rise by 20%. Increases in cost above
twenty percent will result in extremely little and
insignificant  reductions in  greenhouse gas
emissions. Since there could be a 20% cost increase,
raising this amount would not be financially
advantageous. As can be shown, products like corn
silage, beet pulp, and wheat bran have a bigger
proportion than other materials with the reduction of
greenhouse gas emissions in various situations.
Additionally, grains like barley and wheat barley
lower the amount of greenhouse gasses in the diet.

Discussion

The findings of the study indicate that it is preferable
to have products like corn silage, beet pulp, and
wheat bran which are more expensive than other
materials in order to lower greenhouse gas emissions
under various cost scenarios. In an effort to reduce
rations and decrease emissions of greenhouse gases,
barley and wheat have also been employed. The
study's findings show that while it is not possible to
completely eradicate greenhouse gas emissions from
agricultural activities, it is possible to reduce them
to a certain degree at a higher cost. Additionally, the
technology can be used to produce gases that will
help supply biomass energy, such as electricity.
Carbon taxes are one of the other effective methods
that may be used in conjunction with milk producer
units to significantly decrease greenhouse gas
emissions. Only a few of the potentially fatal
ilnesses in dairy cows have been examined in this
study. To provide more insightful data, a life cycle
assessment strategy is suggested.

Conclusion

Finally, based on the results of this study, it can be
concluded that choosing rations that are
inappropriate for the environment results from using
conventional ration determination models, which
are focused on minimizing ration cost rather than
reducing environmental effects like greenhouse gas
emissions.
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