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Abstract

Agricultural systems in hot and dry regions are evolving at a high speed. In order to adapt to water scarcity,
farmers have turned to new methods based on greenhouse cultivation. The long-term income, food security
and adaptability of people in dry areas largely depend on the sustainability of these agricultural practices. In
this context, it is very important to evaluate the level of sustainability of these cultivation systems. The
present study tries to evaluate the sustainability of agricultural practices in the hot and dry region of Pakdasht
township by defining an Aggregated Index (AGI) using four main indicators of stability, compatibility,
productivity and equitability, and evaluates the main determining factors. For this purpose, a field study was
conducted in three villages with different cultivation systems in Pakdasht township. Data were collected
through structured questionnaires, focus group discussions, field observations, and secondary data. A
comprehensive set of sub-indicators suitable for measuring the main indicators was identified. The main
indicators and sub-indices were weighted using Fuzzy Analytic Hierarchy Process to measure the level of
sustainability of the studied villages. Among the agricultural methods studied, Golzar village is the most
sustainable, Karimabad and Eramboye villages are ranked next. The holistic and interdisciplinary approach
used in this research has the potential of a useful framework for sustainability assessment and provides a
useful summary of sustainability issues and problems. Therefore, the information obtained from this study
has the potential to be used in formulating the policies of this part of the country.
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Introduction

Approximately 74,679 people living in the villages of Pakdasht township (Pakdasht Agricultural Jihad, 1400)
are experiencing the threats of frequent droughts and the effects of climate change. In the study area,
agriculture is the main livelihood activity and plays a key role in facing the challenges of growing
population, reducing poverty (Azad et al, 2009), maintaining food security (Khan and Awal, 2020). The
goals of development and adaptation to climate change (Abedin and Shaw, 2013), in the last four decades,
have changed the traditional agricultural practices of the region. The growing concern about the effects of
new agricultural practices on food security, environment, and social development has led to the question,
"What are the sustainability characteristics of different agricultural systems used to provide livelihoods for
farmers in the study area?"

Methodology

In this research, using Cochran's formula, 325 farmers from Golzar, Eramboye and Karimabad villages of
Pakdasht city were selected as the Sample community. In addition, the statistical population of the AHP
survey department is 20 key informants consisting of 5 expert farmers of the region, 10 experts of the city's
agricultural jihad and 5 professors of agriculture. In the present research, data were collected by library, field
and questionnaire methods.

1.Selection of main indicators

In this research, by reviewing sources and collaborative discussions, the four criteria of stability,
compatibility, productivity and equitability (Conway, 1986; Folke et al, 2002; vanLoon, 2005; Altieri et al.
2011) were chosen as indicators of sustainability. Considering that agriculture is a process of producing food,
fibers and also a way of life, therefore, indicators of stability, compatibility, productivity and equitability can
reflect different dimensions of sustainability. Appropriate sub-indicators to measure the main indicators were
selected using literature review and participatory discussions with the local community.

2. Selection of sub-indexes

After determining the main indicators for evaluation, sub-indices were selected. Various sets of indicators
have been proposed to evaluate agricultural sustainability, (Van Cauwenbergh et al., 2007; FAO, 2012;
Hayati et al., 2013; Franco Alirio Vallejo Cabrera et al, 2020). According to the conducted researches, there
is still a field for combining and defining new sustainability indicators. In addition, certain indicators may
not be applicable to all regions or times. Therefore, the selection of appropriate indicators to evaluate the
sustainability of each geographical region should be done within the framework of the environment with its
advantages, unique stresses and ecological, economic and social issues that are specific to that region. In
Pakdasht township, the consumption of water and chemical inputs, the water requirement of crops, the
cultivation area of crops and the presence of Afghan workers in the region need special attention.
Considering this importance, in this research, the main index of stability with the sub-indices of the average
variance of income for 6 years (1395-1400) and income from creating added value for products, the main
index of the average consistency of the ratio of the area of uncultivated land due to lack of water to the total
area , the average amount of water available to the farmer per hectare and the average amount of chemical
inputs consumed per hectare, the main index of productivity with sub-indices of economic productivity of
land, economic productivity of water, economic productivity of labor, economic productivity of chemical
inputs and the main index of equitability with sub-indices of per capita income , access to health services and
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average access to low consumption facilities and equipment were selected as sustainability evaluation
indicators.

3. Aggregation of data to assess sustainability

After identifying the indicators, the collected data were normalized and unscaled. Then, in order to evaluate
the level of sustainability, the values of sub-indexes collected from three villages were weighted and
aggregated using Fuzzy Analytic Hierarchy Process (FAHP). To calculate the aggregate index, the effects
(index values and weights) of all indices were summed under the standard additive aggregation rule,
according to the following function. The overall value of the alternative ‘x’ is given by

v(x) = XL wv(x)

where n = the number of attributes; wi = the weights of attributes; and vi (x) = the rating of an alternative x
with respect to an attributei.

By combining the index data and the weights assigned to each index, the numerical value of each of the main
indices was calculated. Finally, by aggregating the main indicators, a general level of sustainability was
obtained for each studied village.

Results and discussion

Based on the results obtained from the data collection of the sub-indices, their weighting and the calculation
of the aggregate index, Golzar village with the system of growing flowers and ornamental plants in the
greenhouse has the highest average collective sustainability with 0.28 compared to the other two villages.
Among the four main indicators, the points of compatibility, productivity and equitability are the highest
with 0.47, 0.12 and 0.53 in this village, respectively, and the stability score is the lowest with 0.001.
Karimabad village with a combination of farming systems, greenhouse, animal husbandry and garden, ranks
second in terms of overall sustainability index with 0.21 and among the 4 main indicators, it ranks first in
stability index with 0.058, in productivity indicators and Justice ranks second with 0.48 and 0.021,
respectively, and ranks third in compatibility index with 0.29. Eramboye village has the lowest cumulative
index among the three villages with its grain farming system. Regarding the main indicators of stability and
compatibility, it has been ranked second, and regarding the indicators of productivity and justice, it has been
assigned the last rank.

Conclusion

Agricultural sustainability in the three villages of Golzar with the greenhouse cultivation of ornamental
plants, Eramboye with the cultivation of grains and Karimabad with a series of activities, agriculture,
summer greenhouse, horticulture and animal husbandry in Pakdasht township by measuring the indicators of
stability, compatibility, productivity, and equitability and summing them up. It was evaluated and compared
using the FAHP weighting method. According to the results obtained in the aggregate index of sustainability,
the first place was assigned to Golzar village, the second place was assigned to Karimabad village and the
third place was assigned to Eramboye. With the investigations carried out and the results obtained in this
research regarding the farming systems of Golzar village, although the level of farmers' income and per
capita income is high, it is unstable in the long term, and also considering the high consumption of water and
chemical inputs, policies and Management measures in this village should be aimed at reducing income
variance, reducing water consumption and chemical inputs. In Eramboye village, all four main indicators are
not at the desired level, and it is necessary to take necessary measures in order to increase the variety of
cultivation systems, increase the variety of products, increase the yield per unit area, increase the access of
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farmers to low-consumption facilities and equipment, and change the traditional irrigation systems to
irrigation systems under the pressure and increase of health facilities in the village should be done.
Karimabad village has acceptable stability, adaptability and equitability with the variety of cultivation
systems, but in order to increase stability, it needs changes regarding productivity, especially increasing
water and labor productivity. In the end, a holistic and interdisciplinary approach was developed for
assessing and comparing the sustainability level of agricultural systems and it has the potential to become
useful as a framework for future analyses of sustainability.Further comprehensive assessment-based
investigations are needed to understand the present agricultural practices and to facilitate improvements
wherever possible in aspects identified within the categories, in order to close the sustainability gaps of
different agricultural systems.
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