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Comprehensive abstract

Introduction

In the past decades, the increase in the use of high-yielding seeds, chemical fertilizers, pesticides
and water, along with high production costs, has increased the yield of agricultural products
significantly. This has led to an increase in dependence on the consumption of non-renewable inputs in
the agricultural sector and environmental damage. Therefore, measuring sustainability and knowing the
factors affecting it can play an important role in formulating sustainable agricultural policies and
strategies. With this approach, the present study measures and evaluates the sustainability of the paddy
farming system in Lahijan county.

Materials and methods

In this study, the required information was collected in the form of face-to-face interviews and by
completing a questionnaire from paddy farmers in Lahijan county in the crop year of 2021. In addition,
stratified sampling was used to determine the sample size. In the following, by using the combined index
by the method of deviation from the optimal value, the optimal pattern for each farmer was determined;
Finally, the hierarchical analysis process (AHP) was used to determine the weight of social, economic
and ecological indicators.

Research findings

The results of calculating the weight of indicators showed that ecological, economic and social
indicators with weights of 0.558, 0.320 and 0.122, respectively, were the most important in evaluating
the level of sustainability of the paddy production system. In addition, the results showed that the local
and low-yielding cultivars had a more favorable situation in terms of sustainability indicators, and the
farmers who benefited from agro-ecological management operations were at a higher levels in terms of
ecological and economic sustainability as well as the overall sustainability. Besides, based on the results
of the current study, farmers with single and concentrated lands had a more favorable situation in terms
of economic stability and overall stability. Comparison of the management indicators also showed that
the sub-index of agro-ecological management was the most important among the ecological sub-indices,
and the rural participation was more important among the social sub-indices. Furthermore, the sub-index
of gross profit margin had a higher relative weight among the economic sub-indices.
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Conclusion

The results showed that participation in extension classes has a direct and significant effect on the
sustainability of paddy cultivation, while the farmers who benefited from agro-ecological management
operations were at a more favorable level of sustainability. Therefore, it is suggested to strengthen
support services and sustainable operation skills among farmers and to encourage and promote more use
of agro-ecological management operations at the farm level. Also, the results of the current study
showed that farmers with single and concentrated lands had a more favorable situation in terms of
economic stability as well as overall stability. Therefore, moving to larger farm sizes can have a positive
effect on the sustainability of paddy cultivation.
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Figure 1. Classification of sustainability levels
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Table 1. Personal and job characteristics of the studied farmers

Individual and occupational characteristics of farmers Mean Standard deviation
Age (years) 51.34 12.87
Agricultural history (years) 11.87 5.62
Education (years) 4.21 3.22
Household size (person) 4.14 1.73
Household members working in agriculture (person) 1.35 0.65
Gross production value (10000 Rials/ha) 9156.89 1708.04
Gross profit margin (10000 Rials/ha) 8217.04 10136.72
Area under rice cultivation (hectares) 1.07 2.13
Size of owned land (hectares) 1.14 2.51
Number of plots of land 3.06 0.97
Production yield (kg/hectare) 2058 1153.92
Personal consumption (kg) 421.39 53.48
Fungicide (liters per hectare) 2.08 3.24
Herbicide (liter per hectare) 3.44 478
Insecticide (liter per hectare) 4.68 5.05
Phosphate fertilizer (kg/hectare) 68.93 24.52
Potash fertilizer (kg/hectare) 96.08 62.73
Nitrogen fertilizer (kg/ha) 234.46 84.95
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Table 2. Relative weight of sustainability indicarors and components

Agricultural

Ecological Relative Social Relative Economic Relative R Relative
. . L . g . sustainability .
indicator weight indicator weight indicator weight . weight

indicator

Fungicide 0069  Ageultural g os s ccess tocredits 0.074  Peological g 554

background components

Herbicide 0063  Education 0230 Orossproduction ;55 Social 0.122

value component
Consumption  0.111 Multiple o9y Grossprofit ), ,;  Economic 3,
activity margin components

Insecticide 0.085 Family 0.096 Farm size 0.132 - -

workforce

Phosphate 0.070 Prorpgtlopal 0.159  Number of parts ~ 0.147 - -

participation
Consumption 0.146 Rural 0259 ~ Mechanization 5 - -
participation operation
Agroecological 0.244 ) ) Production 0.123 . )
management performance
Type of 0211 ) ) Prodpct1v1ty of 0.132 . )
operating system inputs
Inconsitancy 0.03 Inconsitancy 0.05 Inconsitancy rate 001 Inconsitancy 0.02
rate rate rate
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Table 3. Comparison of the average levels of different sustainability indices among different farmers groups

. Social index Economic index Ecological index Total sustainability
Individual and Test Test Test Test
professional variable  Average e Average e Average e Average ©s
value value value value
Gender
Men 0.398 0.566 0.546 0.514
Women 0.364 -0.95 0.498 0.87 0.624 361 0.497 L1
Main job
Agriculture 0.267 0.394 - 0.429 0.389
Non-agriculture 0.286 095 0.321 1.63 0.378 118 0.356 1.43
Participation in promotional programs
Yes 0.426 0.494 0.456 0.498
No 0.394 1.05 0.411 0.93 0.417 1.61 0.422 117
How to fight pests
Biologically 0.256 0.424 0.572 0.417
Chemical 0.246 0.88 0.471 0.78 0.311 6.14 0.389 191
Agroecological management
Yes 0.233 0.423 0.591 . 0.445
No 0.245 0.63 0.447 0.93 0.456 538 0.413 1.07
Type of seed used
Full of products 0.378 0.415 0.411 0.436
Low yield 0.361 0.82 0.496 1.72 0.585 781 0.516 159
Land distribution
Together 0.417 0.492 " 0.525 0.483
Scattered 0.429 048 0.394 4.78 0.486 1.69 0.426 1.96

*and ™ Significant at 5% and 1% probability levels, respectively.

average: 0.379
t:=11.26
sig:0.000
mean differenc

e:-0.117

Ecological sustainability

average: 0.417
t: -9.07
sig:0.000
mean

ditference: -0.084

average: .496
1: -2.87
sig:0.008
mean

diference: -0.093

4 social stability

Total stability 3

average: (.54 1
L 8.97
s1g:0.000

K o
Economic stability

mean difference: 0.058

OlredY plis e 30 (55l ot Cundy dulie gl (SiseISy t ogel gl -Y JSS
Figure 2. Results of one sampling t-test for comparison of sustainability levels in Lahijan county
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Table 4. Results of Pearson correlation coefficient test

Sustainability indicators

Variables Ecologic Economic Social "ljotal. .
sustainability
Age (years) 0.124 -0.093" 0.113 0.186
Agricultural history (years) 0.164 0.056™ 0.154" 0.086"
Participation in promgtional classes 0.057" 20127 0.165 0213
(number of times)
Education (years) 0.216" 0.092" 0.193 0.156"
Land size (hectares) 0.112" 0.274" 0.117 0.097"
Rice production (kg) -0.158 0.108™ -0.070 0.115
Productivity index -0.099 0.057" -0.128 0.128
Household size 0.155 -0.146 -0.066 -0.182
“and ** Significant at 5% and 1% probability levels, respectively.
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