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Methane degradation
After 12 years, methane (CH )
is converted into carbon
dioxide (CO,) through

hydoxyl oxidation.

Photosynthesis

Carbon sequestration
Through the interaction of plants
and the soil microbiome, carbon (C)
is sequestered in the soil.

Cow manure and belches plant emissions

release carbon (C) as Carbon dioxide (CO,)

methane (CH). is released from soil and plant
respiration and fermentation.

Carbon dioxide (CO,) is
captured by plants as
part of photosynthesis.

~

Animal emissions Soil and

Methane (CH)) is released
from the soil microbiome.
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Abstract

The dairy industry, as one of the main pillars of global food and economic security, requires coordination
between seven key pillars, including genetics, nutrition, animal health, milking, economic management,
environmental sustainability, and education and research. This study shows, with a structural perspective, that
the interaction between these components ensures not only productivity and profitability, but also the long-
term sustainability of this industry. Genetics and breeding with leading technologies such as genomic selection
and CRISPR provide the scientific basis for increasing milk production and disease resistance. In addition,
scientific nutrition (with a focus on TMR diets and methane-reducing additives) manages up to 70% of costs
and reduces the carbon footprint. Animal health, with solutions such as vaccination, heat stress management,
etc., prevents the spread of diseases and improves animal welfare. Milking technologies maintain milk quality
and minimize human error. On the other hand, environmental sustainability aligns the industry with
environmental goals by turning challenges such as fertilizer and methane into opportunities, cultivating low-
water forages. Education and research, by cultivating specialized human resources and developing new
technologies, create a bridge between the laboratory and the dairy farm. The future challenges of this industry,
from climate change to antibiotic resistance, require the integration of traditional and modern knowledge and
a move towards a circular economy. Only with this integrated approach can sustainable dairy farming be
achieved that both meets the food needs of society and preserves natural resources for future generations.
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