Journal of Agroecology

Homepage: http://agry.um.ac.ir R

Research Article
Vol. 16, No. 4, 2025, p. 605-624

Evaluation of Ecological Resilience of Agricultural Ecosystems in Razavi
Khorasan Province: Comparison of Integrated and Non-Integrated Ecosystems

Pegah Naghipour?, Mehdi Nassiri Mahallati':?*, Alireza Koocheki‘*’2, and Soroor Khorramdel“:'3

1, 2 and 3- Ph.D. Student, Professor and Associate Professor, Department of Agrotechnology, Faculty of Agriculture,
Ferdowsi University of Mashhad, Mashhad, Iran, respectively
(*- Corresponding author's Email: mnassiri@um.ac.ir)

How to cite this article:

Received: 26-01-2022 Naghipour, P., Nassiri Mahallati, M., Koocheki, A., & Khorramdel, S. (2025).
Revised: 29-01-2024 Evaluation of ecological resilience of agricultural ecosystems in Razavi Khorasan
Accepted: 30-01-2024 province: Comparison of integrated and non-integrated ecosystems. Journal of

Available Online: 22-01-2025 Agroecology, 16(4), 605-624. (In Persian with English abstract)
https://doi.org/10.22067/agry.2024.86287.1184

Introduction

Agriculture plays a very important role in the realization of many of the United Nations Sustainable
Development Goals (SDGs). If agriculture is to make a positive contribution to achieving these goals, ensuring
the ecological resilience of farmers, i.e. improving the adaptation capacity of the households as well as the whole
production system to a wide range of environmental changes and shocks, is crucial. The intensification of
climate change caused by global warming and its consequences, including the occurrence of long droughts,
floods and other natural disasters, have threatened the food security of subsistence farmers and smallholders in
the first place, and the food security of large communities in the long run. Also, recently, the COVID-19
pandemic and the possibility of similar epidemics have created more concerns. Therefore, the issue of resilience
has been highly considered by researchers and international organizations, especially the Food and Agriculture
Organization of the United Nations (FAO), so resilience has been defined as one of the 10 elements of
agroecology. On the other hand, numerous research evidence have shown that integrated systems (combination
of crop cultivation and animal husbandry) in order to increase structural and functional diversity and increase
ecological resilience against severe environmental stresses and climate changes. In addition, integrated systems
have different resilience and ecological stability depending on the intensity, amount and type of integration.
Therefore, in recent years, a large number of researches have been conducted to address the resilience of
agricultural systems. Since the ecological dimensions of resilience have not been comprehensively investigated
in Iran, the purpose of this research is to evaluate the ecological resilience of rural households in Razavi
Khorasan province and compare systems based on agriculture, based on livestock and integrated systems of
agriculture and livestock. In this research, the recommended method of FAO has been used to evaluate
resilience.

Materials and Methods

The required information was collected from 87 households from 10 cities within the province by completing
a comprehensive questionnaire and face-to-face interviews with households. Data were analyzed using the
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RIMA I1-FAO method. Clustering of 87 households based on their corresponding cultivated area of crops,
saffron and the number of livestock units resulted in 4 livelihood groups, including only cropping (G1), the
integrated crop-livestock at medium level (G2), only livestock at large level (G3) and integrated crop-livestock
both at large level (G4). The resilience of households in each group was evaluated based on 5 components (asset,
adaptive capacity, biodiversity, intensification, and use of ecosystem services), each measured by a humber of
indicators. The scores of 5 components were aggregated after weighting by using factor analysis and
normalization to develop a composite resilience index on a 1-5 scale.
Results and Discussion

The results showed a significant relationship between the resilience of rural households and the 5 mentioned
components, where intensification had a negative correlation with resilience, while the impact of assets,
adaptation capacity, biodiversity and use of ecosystem services on household resilience was positive with the
highest correlation for biodiversity. The households of integrated crop-livestock groups (G2) and (G4) had the
highest resilience compared to households in single enterprise groups i.e. only cropping (G1) and only livestock
(G3), with the lowest resilience in G3. In general, the high score of the components of biodiversity, ecosystem
services, and adaptive capacity, as well as the low level of intensification in small to medium-scale integrated
crop-livestock systems, resulted in more resilient households while large-scale single enterprise households had
lower resilience despite their higher assets.

Conclusion

Resilience is a fundamental basis of sustainability, and it refers to the ability of systems to return to their
initial state after facing environmental tensions. The main purpose of the present study was to evaluate the
ecological resilience of the agriculture ecosystems of Khorason Razavi province. The main findings indicated
that the integrated farmlands with other activities, particularly with animal husbandry, are much more resilient
than pure and monotype farm production systems.
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1- Continuous variables
2- Ordinal variables

3- Likert’s 5-point scale
4- Dummy variables

5- Z score
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Table 2- Pearson's correlation coefficients between crop and livestock income with cultivated area and the number of
livestock units per household (n=87)
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Fig. 2- Dendrogram of cluster analysis on 87 selected households based on 3 income determining variables
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Cluster analysis was done by Ward method and clustering based on 75% similarity. Agriculture only (G1), medium level integrated
management (Gz), animal husbandry only (Gs), high level integrated management (Ga)

1- Ward



v ul.».m.a) Folods NP Wl (559l @»m P9 A yuiad £\Y

e Olgisd o5 5 (old ly S plgieds g 039 e ply didusS
Mansourikhah et al., ) 595 0 48,5 ;135 5 _ol> 4slg
ol (G1) gl 09,5 oas 553 sl Sy v axg L (2022
5 sl JUal Lel; oY guass culS 4 D 45 g ola il
ol el 1515 10 sls) 391 Sl o] als (claisl sl
09,5 5 ol |y syt o6 (bl S 51 2y VY 0,5
Sygmods i3S 1,8 ol 1 algls 5l s yd YY/Y oS (G2) pgd
M g (ehyj @V gmane i ) a9 4boe o)) (AL
L (Gs) pows 09,5 il (Jawgio jlade 193y (ol (slaasly
Wy slaylgls ¢ ely; LSl LS BY 5 b dals OV 1 SSle
Py Laylgls JS 0oy FIA 5 sl Jasl (o)lueb & o o
Aoy AV &S (Ga) wgy Hlaely 5,5l p)les 09,5 0185
L b oo o)l iy & ygods B3 asliie 9 1505 Jolis 1) b lgsls
ool5 2 5 S byl gl 09,5 ol sl lgils a8 cglis Ly
2 dslllas 5y50 Jlgils AV ¢ ull Cpl g (¥ Jade) Bdgs ol anlg
e Capie Ly 09,5 93 9 (Ga 5 G2) (il co o b og)S 9

35 )18 (G2) sl ks b (Ga) el

oS bl slp (omly gy 529liS Sa)lpls saineg S
) llas )3 5 395 g0 gmime Cdipre g5 Sl Al
o1 03y 4y ool 5 (S3gIsST epgleel i bl
el l— (Berry et al., 2022) o)Lsen g (5 ol
5 QUS> (6559l gyl paslis g (oolatdl (g pyd
2 La)lgls ganadsd K03)S ganeg)S 1) jysliS sbalgls Gl
Paramesh et al., ) sa 1 gyl byl 4 bgye clalas
<Ll (Olalekan et al, 2023) s cLss sl (2021
bl 5, 4 (Sibrian et al., 2021) 3l)S 0j9> 4 555 50
Cowl 48,5 1,8 edlanl 3y50 5 e 500
cSsie gl AY aS ol ol (Y ) (glasgs Ul gl
Y g ae CulS 5 pdaw (ol slaasly dliw) psie dw bl
(G1-Ga) 09,5 Ytz 3 (0lite; i ) o = 9 (5
9 0355 Oig pobl Ygeno g 390 54 a0y o 4 gl s

=l 3 d9b o (e ddlaie y o > I Bl (SUglie

Table 3- Characteristics of the four household groups based on cultivated area of crops and saffron and number of livestock
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Scores are normalized in 0-1 scale, variables used in calculation of score for each component are presented in Table 1. In violin plot
solid line shows median and broken lines show upper and lower quartiles.
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1- Collinearity
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