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Introduction
In today's world, challenges related to agriculture, food security, water and ene
productivity, and greenhouse gas emissions have emerged as significant

resources,

production, holds special importance. Therefore, in order t
is necessary to pay attention to the energy indicators, the

inable agriculture, it
water consumption in

in agriculture can help to develop sustaifiable agri d preserve the environment and
help to provide safe and accessible food for th i im of the present study was to
icigneygand greenhouse gas emissions
on alfalfa and barley cro s: a wamm and arid climate (Shahr-e-Qom
plain, Qom) and a tempera id\cli ri plain, Mazandaran). This was done to
assess the impact of @1 0 indicators.

Materials and Meth@ds

To investigate the ter effictency and evaluate energy indicators in this study, major
agricultugal produ ifabad plains, including barley and alfalfa, were analyzed
using cro e agricultural year 01-13400. Initially, the sample size was
determined bdsed on chran formula and the Bartlett method (2001). Subsequently,
sampling was i using a questionnaire designed by the researchers themselves. The

questionnaires t
information include
questionnaire, design

50 (Sari plain: 150, Sharifabad plain: 100), and the collected
the amount of input consumption and production quantity. The
by the researcher, was validated for validity and reliability by experts
and specialists. The ipputs used in the study of water efficiency and energy indicators for the
mentioned product§S 1 Sari and Sharifabad plains included person-days of human labor,
machine working hours, fuel consumption of machines, the quantity of nitrogen, phosphorus,
potassium fertilizers per hectare, the quantity of various chemical pesticides (herbicides,
fungicides, and insecticides) per liter per hectare, the amount of water consumption in cubic
meters per hectare, and the amount of seed consumption in kilograms per hectare.

Results and Discussion

The results of the descriptive statistics of input consumption in Sari and Sharifabad plains in
barley and alfalfa crops showed that the highest input consumption of manpower in the
cultivation of alfalfa crops in Sharifabad plains with an average of 225 hours per hectare, the
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highest amount of fertilizer consumption related to The alfalfa crop in Sharifabad plain is
related to nitrogen fertilizer with an average of 130 kg per hectare, the highest amount of fuel
consumption of machinery related to alfalfa crop in Sari plain with an average of 405 liters per
hectare, the highest amount of water consumption related to alfalfa crop in Sharif plain Abad
with an average of 17500 cubic meters per hectare and the highest yield of alfalfa was obtained
in Sharif Abad plain with an average of 11550 kg per hectare. The obtained results indicated
that the highest input energy level in Sharifabad plain for alfalfa was 5,674.50 megajoules per
hectare. The results of energy efficiency indicated that alfalfa production in Shahrifabad Plain
had the highest value with 0.19 kilograms per megajoule, while this index for alfalfa in Sari
Plain was 0.13 kilograms per megajoule. Additionally, the energy efficiency for barley in
Shahrifabad Plain was 0.13 kilograms per megajoule, and for Sari Plain, Bwas 0.12 kilograms

amounting to 0.96 kilograms per cubic meter, and for alfalfa in Shahrifaba

to 0.57 kilograms per cubic meter, respectively. Furthermore,‘is index f n Sari Plain
was 0.67 kilograms per cubic meter, and for barley in Shahrifab in, idwas 0.8 kilograms
per cubic meter. The results for greenhouse gas emiss that the level of
emissions in Sari plain was higher than Sharifabad plain, cessive fertilizer and
pesticide use in Sari plain. The highest greenhouse gas emi ari plain for alfalfa were
2681.65 kilograms of CO; per hectare, while in Sharifabad plain, it was 2351.85 kilograms of
CO; per hectare. “

Conclusions .

dry and semi-arid regions, and this index n \‘&s‘arameters, including water
considerations. However, \&er consumption in temperate and
humid regions is significamtly
This results in increased efficign

\“
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Figure 1 - Location of Sari Plain in Mazandaran Province
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Figure 2 - Location of Sharifabad Plain in Qom Province
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Table 1 - Equivalent Input and Output Energy in Agricultural Production
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A) Input Unit Energy equivalents Source
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Table 2- Gaseous emissions (g) per unit of input
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Table 4 - Input and Output Energy in the Production of Studied Crops in Sari and Sharifabad Plains
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Table 5 - Energy Indices in the Production of Studied Crops in Sari and Sharifabad Plains
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Table 6 - Physical Water Efficiency in Sari and Sharifabad Plaifis (kilogram
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Table 7 - Global Warming Potential in the Cultivation of Major Agricultural Crops (kilograms of CO: per

hectare)
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