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Abstract

Introduction: The main reasons for the low productivity in agricultural production are the inappropriate
allocation of resources and production factors. Although farmers have different options for agricultural
activities and crop selection, their production factors are limited. By formulating and implementing an
optimal cropping pattern in a region, it is possible to familiarize farmers with the available potentials while
considering the constraints of production resources, reducing risk, ensuring system stability, improving
income in production, and creating the groundwork for the growth and prosperity of agricultural regions.
This leads to agricultural development and increasing profitability. Decision-making is one of the most
important and fundamental tasks of management, and the quality of decision-making determines the
achievement of organizational goals. However, the main focus of research has been on improving crop
productivity based on water and soil resources, with little attention paid to the agricultural mechanization and
the criteria of regional operators. Taking farmers' criteria into account in decision-making processes increase
the acceptance of programs and cooperation in their implementation. Additionally, most studies have only
used one decision-making method, but each decision-support method provides a unique outcome and may
differ from the results of other methods. The objective of this research is to prioritize the factors influencing
the determination of suitable cropping patterns for agricultural products using four different decision-making
approaches and introduce the best one.

Materials and Methods: The research area is situated in Silakhour Plain, in Lorestan Province, between the
cities of Doroud and Borujerd. In this study, the Analytic Hierarchy Process (AHP), TOPSIS, VIKOR, and
Simple Weighted Average methods were utilized for decision-making. The parameters employed in this study
were technical-agricultural, economic, macro-governmental, soil and climate, social, and production support
factors. These factors included sub-factors such as the presence of mechanized planting and harvesting
equipment, farming unit larger than one hectare, water requirements of plants, distance from the place of
consumption, farming unit smaller than one hectare, crop profitability, required capital, suitable market for
the product, customs and farmer habits, farmer education, crop cultivation experience, guaranteed purchases
of the product, government incentive policies, physical characteristics of the local soil, chemical
characteristics of the local soil, average temperature during the growing season, elevation of the region,
average rainfall in the region, insurability of the product, sustainability of crop production, availability of
seeds compatible with regional conditions, and prevalent pests in the region.

Results and Discussion:
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In this study, the researchers identified 22 indicators that could affect the success of a farming operation.
These indicators include factors such as the use of mechanized equipment for planting and harvesting, the
size of the operational unit, crop water requirement, the distance from the consumption site, profitability of
the product, and the education and experience of the farmer. Other factors such as the suitability of the
market for the product, agricultural customs and habits, and government incentives were also considered.
Additionally, factors such as the physical and chemical characteristics of the local soil, average temperature
during the growth season, elevation, and precipitation in the region were taken into account. The study also
considered the availability of seeds compatible with the regional conditions, insurability of the product,
stability of crop production, and the prevalence of common pests in the region.

Among the mentioned parameters, cash capital (0.236), water requirement for cultivation (0.233), product
profitability (0.098), and operational unit larger than one hectare (0.039) are considered as the most important
factors. Certain purchase of the product (0.3), product profitability (0.0125), government incentive policy for
products (0.122), and required cash capital for cultivation (0.116) were identified as the most important
factors influencing the cropping pattern, respectively. The results showed that the ranking of agricultural
products for inclusion in the regional cropping pattern differs in each decision-making method. Although
grains and sugar beets have high rankings in all groups, it is necessary to validate and finalize these methods
with integrated approaches to reach a general conclusion. In a multi-criteria decision-making problem,
multiple decision-making methods may be used because decision-makers do not limit themselves to one
decision-making method, and they may obtain different results using different methods. To reach a general
conclusion, it is necessary to validate and finalize these methods with integrated validation and finalization
approaches. Finally, although the saffron product is highly profitable from an economic point of view, the
cultivation of this product is limited due to the need for large initial capital and the need of mechanized
equipment for planting and harvesting. The existence of exploitation levels of less than one hectare in many
parts of the region justifies the cultivation of this crop, and due to its multi-year cultivation, it plays a
significant role in the sustainability of production in the region.

Conclusion: In the hierarchical method, wheat and canola were ranked first with weights of 0.162 and 0.161,
respectively, followed by autumn sugar beet (0.152), saffron (0.105), barley (0.092), quinoa (0.086), rice
(0.079), from first to eighth place. In the TOPSIS method, autumn sugar beet (0.598), wheat (0.589), barley
(0.558), canola (0.556), autumn chickpea (0.515), rice (0.499), quinoa (0.471), and saffron (0.390) had the
highest priority. In the Vikor method, barley (0.008), wheat (0.116), canola (0.226), autumn sugar beet
(0.263), quinoa (0.734), rice (0.841), saffron (0.986), and autumn chickpea (0.001) had the highest priority
for cultivation. In the weighted simple average method, wheat (0.843), autumn sugar beet (0.812), canola
(0.770), barley (0.742), rice (0.543), autumn chickpea (0.438), quinoa (0.423), and saffron (0.262) had the
highest priority for placement in the regional cropping pattern. Finally, by integrating the strategies and using
the average ranking method, the prioritized regional cropping pattern is as follows: wheat (1.5), sugar beet
(2.5), canola (3), barley (3.5), rice (6), quinoa (6.25), autumn chickpea, and saffron (6.75). The determined
cropping pattern based on the integration of methods showed the highest similarity in terms of product
ranking with the weighted simple average decision-making method. Therefore, this method has shown the
greatest capability when compared with the other decision-making approaches.

Keywords: Cropping pattern, decision-making methods, farming element, prioritization



\F"‘JL@; da)L‘...LFV.u:-(‘_;”}L.:S@J:—M) 69|)) kS“"\"'é'A

\_ 3 5 s l

S 9y b (£l) OYgatme cwlo Culs G s ¢ $50 olgs SNy gl
(195 M Sulod 150590 dxlllan) 0 Huro iy (S 35 oatncdy

Y Y . =\ “l . .
sss B8 Gl Lode 6L 55 S0

Ol S (550518 s 3 5 s T elidiod Olejlo 06355l (ki 5 (55 Dlishond dom o ¢ 2055 5L -
Ol ! LC; Ol ol nw...b c\.‘.ﬂj 65)}\.&5 By ndjjj\.if Sosls s oSl 46,{; ﬂ\I"}aTJL?‘b—Y

‘-)‘J'i‘ ‘C; ‘U‘;@J oKisls ‘@Tb chﬁ)&j)}w Bars] “5)'),&5 Lg))té)sw.klg.a AM\A ¢‘5)')3U“§ ‘5L§w.&\n LS‘“"W A)J? bt =Y

oS>

4

Yo aesmy 56

Ao 899058 ! B1 (ol Jolge 3 (& s (591 Sl
L Jole (505 4 dxr g b ogu 0 Dguime (S5 50
SLR 559 31 o3l (S (9= LAOT Wgldin Wi
~Ca gyl 4 pole 9% 9yl I .Cwl (52930 (& 5 e
DY gmmn Clio Sl (S9N Lty B0 Jlge S
== O3l (6 pS el (S 595 S W4 b (SHglls
Oll 33 195 M Smed (555918 Ay 90 (it g3y 051 3
ks Jloni' Jols (6 5 el 993 Dl Sl ks 1l St
St 9191 o STy 99529 9 ol (($39 00l (Sl (T 0
Ol 985 9 LG H1 ! pLES b .o odlitwl Cuis™ Jolge
(PASS D990 4 i) § Sa gl o 4 Al Culs (S951 (ad)
WOIy883 9 05030950 gmia™ (& 5=t (9= I3 (0 sl id s

S Sl

VELY/H A/ fsl s

(s Slals”
I g/}
(St o9/
S— el (SB35
0 brotiz
CuS ole

DL Hls odge

Email: n. Bagheri@areeo.ac.ir

b O,slis” SOT 2 b Sl g ol g 5 mobis
S Ol gl oy sl dld Cabises slaan S
= op) 31l 5 gdos OT W 5 ol ge Lol i 55409
Jelse oS5 Ll g Sl Bl e WOT )

140 gozmn 038 a5 53 LG Wjle et 51, A

4ol

e Jlr 0 5l 28 el DS 51 S
o594 «sokaBl Calies Sla i )5 (SHg0 4 35S
Al ol slacde 51LOY) Sl (5,5La87 iy 53

oS 035 el (65H5lST W5 s sHse e



e S5 Jelse s 51 101 5 (3L

odbplas) sl bl (18) 487 (53lpranss
o Jele K B8 s L s as o S
DB NE VRS PR AT VPR PEYE e
Sl Sy B s b S st Oty o
S eSS GLle (V) T s S Sl
SRIP S gl T Ll e oS
Slowl dalsle ) S5 9 drwy S5 Lals el s
Ol 5 g0 & i (52,050 oz S LOE 5 45 0 Jolws
6 oG5S (2B Ll yE s S L eta LOT
S 53 e g e 4 e 6l p 5 oslaS
S, 5L Sl s agysls syee 53 ST NI G
23S w5 e s e Ygems (0155518
Obl CiS Gl 1y e (iS5 s
Cabize b5 4 oslaS oK o pe bl ST
4 S8 sl oY el AL oladl ol Sae
35 DY g CAST Ol 55 5 Ol sliS
S ele aan 38 L 5L 5 8 wanad sl bss
03 ol s e (6l (0) sd eslanal e
oY NV pame CiS S o 5 (slailate o
g eslital o ylaetr Lsfff""“*“ sy, 5wl
3 S CAHP) 510 ks o cla gy o) o 5
S oy st 4 bemeal byl ies S
sikin o5t 4 a8 35,0 5 bisssls I (slas sazes
5 aE Dlypal 4 e &S S sbe tl
3y Sl dly a5 Al g0z b
Sl Gl 1 4 5 &S5 et b K05 (5 pm
alllae 5 ol g, (V) 258 00 Las e olei 5150 5
das o Ol YeN4 5 VA4F Jle e izt allas 0O
o)lmaki LS}‘fr-‘W Calites gla B9y oS53 &
3ol e S Sl s S (S S
(odxe sla tags 55 Q) Sl (65,5liS o o

o3linul (53U oj 5 53 6,5 s S s

1- Analyticsis Hierarchical Process

wdls Jpazme L5 Gl (syd S 0005 cla ale )
Y goamma SIS s 4 01558 (ST ) sbay il
Gl 5 op i LU(YD) dzen 2i clols 55 Slas L
o 5 AT Ol ailate &S 55 gy S 6 SI
iy b dses JB ol feily 51 015,58 g
i S i e Cassbe 5 S
2P Y pas 5 5o el s 35 3 R SOMUL
Jiisa 5 bl 65,5L8 GBS 5 Ld) ate 5 0l
LT 2554 5037250 SRIBl 5 (55558 ara g OT
5 5 LS 5 b 4 (Y pame 2S5 S L(Y)
i Joad oS5 s aiin & ol 5 s Y guames
5 Cands il bl cus S 55k
Ll d i (S5 OT mlie Condy bl i s
Jolse 5 copme bl (SKsp bogss GlL
95 51 65,0laS W diy (V) uS e ok (ool
Gl DY e LS5 e 528 ol e
OBl s gdoe Jsa a5 558 e SU WSy s Shes
g asy el g5 e 3 Shoe 2131 (2tS el
Og o 1y ©500S OV pame 5 Shas 2l 1 .ol
S SIS SN i S (S5 R L
CiST Slaesd a5 fhm Sosee b Y s
Ol e 5 Oyl bl oty d(V)) 5,87 Cosay
EBl (2SS AT L 5558 is
CES 75 e w00 bl (B pde 5 gl
Glisyse bl 5 bl cole bl Cle
5L L Gae 0 IS Dladst 5 J s 15k s pite
IS (S s (YY) S o BB e Ll
b 5 Sl o pde by (5 oulil 5 (n g
IS gl K 0T ciS 4 Slsle Colaal 4
(S glesls I eslial L L;,_f{._f..a; sl s,
LS o S e 4 o Sl oplmir (6,8 oS
@lff&ﬁr:wf Sglate sl ylias dujfjlm).s
D T SRR X P PR A Y



\F'\‘JL@. c\a)ufv-\lq-(sj)}u&fd«l&@) 69|Jj g_{“"\"'é"

23 sy 03 () Asas 8 Jaips N s By b s
Bl T gl Sl Sy e (6l 25k o 4
&lp ST o pan s 5 (Jaealn ) (galal ¢ plor]
ol ks e SIS 5T Julge Ol geas Y puames S
Slp ol oy e Clr S il
dle &S amse all OT Ep mbe lagies
Slag Nl sy sl 36 osbandr (6,8 oS
A5 b iosS O Cypde ol (sladie Sy pute
ol 53 ol 0 1 OT e (bl gla Jole 3.8
3 e Ak o 51 (555 (68 el i (R0
S S sy 53 (V) 35 el 536 o)
Llys Il Ods boialiS OYpame le
slga Olal 31 5Ls 5 50 DDl 5 JleT A s Ol 5 5LES
4 ol JaSS 5 (3l a-lan G b 3l 5 (550518
SosEST Y o, OLki )Y Slesl 6,8 dgei i)
o) sl ale s L;,,T@? Oyl Ol g (ks A
)ag.\':ﬂwc)l:gn)ad}@ugﬂg'fjl@cwlkﬁ
ol Sy Jole 5 T Slabs S o yame A5
SN o 252 Iyimms fond 23 5 Jpumns U5
dedor Gy 5l ool b i Glabiag) 5o aig S
S s Jo | gl Gl b e oS e
i oS 3l O ey oyl b s eslizul ey
D53 S e Sy Jl 5 cailate > S (5 Sl
S s sty cormen ol IS 5 o 0t (sl e
V) Al 2o San ol & a5 i S
Ol 4 (#55 Y grames 28 (6 S 53 O Kin s,
o ST gl el Sl blies 2alS (ol (6,0,
s e S8 S g slalan sdny ol
Jle i ol LS e e
OIS i pte Jolse ol 5 ST (2l - 5 gl 558
il Jolse 5 plol Jolge cld g Olnty Jalge (2o
s oo e el (03 S duaes A5

3 g (] gues GT)L—‘ O 58S 5L 550 (6B ala s 4

el O b Jiags s (e Olge 4 .ol ol
Jolo aw (DUS e Sl A5 bl 5 Sse Jele
50T 5 SIS a5 (el (ooladl Consy ol
~pead (oS 5 Je 3l eslizal b b S 5 s [pe
o 5l sy Jole 25VFGIS e (6,8
A e el gl bl s a0 ¢ gleS
&S sls olis @l:} Ll jesia oS 3 gdous Jﬁ\f—
doy g 4 s S ¢ el el ol 3 S0
m st S Ol 4 DS e DUl 28T 5 J e
sl Bl o iy glaojs OB, i gl s
b b gl K sl bele b amlie 55 plis)
GBS 5 s @l s T s S ol ol
Azils LS e Jlas| g;.ifﬁjcla.»&\}é\)>w
Gl sy 5 08 o 5l eslinal b tags o3 (Y9)
S oslial b oAb atie cojlandkn (5,8 prans
ST oalse ol dear 5l ol ade Glaosd
Gl 5 &S bl () 53 Gush S ST
S e 5 015 (S Slagmes CadS Ul5 e (eSS
s bole stus il 5 amlin (15) 13 35 1) Jaoms
Cilsme Sty (Shy amlie ol CiS S
Ol BT o 5l Ol ka3 oslaedir (5,8 voend
oo e 3 sy ol 03 el U gm0 T s
el {533 ol S Cosladr (5,8 e
@k J gazma b il s s ekid 5 035 o)
&Sl Cy Cy dw 4(&_{,1? 9 Qb)izl:éT B s &
WS 5 ke Jele oy 5 () 5 5 S o) o))
5 (el aujp Jald) St o M 5 30 T O s

1. Expert Decision Making

3- Geographic Information system

4- Analytic Network Process

5- Land Suitability Procedure

5- Multi-criteria Decision Making

7- Sample Additive Weight (SAW)

8- Technique for Order Preference by Similarity
to Ideal Solution (TOPSIS)

9- Wight Product Method (WPM)

10-Promehtee
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