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Introduction

Constraints such as the limited availability of key resources particularly water and energy, have driven the
adoption of approaches aimed at improving the productivity of these inputs. Because agricultural inputs are
inherently finite, farmers and planners in the agricultural sector have long sought ways to increase production
while using fewer resources, especially those that are scarce. As a result, achieving efficient and sustainable
management of water and energy has emerged as a major global challenge in recent decades. Dehloran region, as
an agricultural hub and the largest agricultural sector of llam province, is located in the south of this province. The
decrease in rainfall in recent years and climate change have also affected the agricultural sector of the Dehloran
region. Given that the Dehloran region is located in the path of permanent and seasonal rivers, and also due to its
proximity to Khuzestan Province and the benefit of water from the Karkheh Dam, unfortunately, due to the lack
of sufficient infrastructure, irrigation channels, and sufficient dams, these water resources are not used optimally.
Therefore, it seems necessary to pay attention to the sustainability of agriculture in this region through the
improvement and proper management of water and energy resources and the promotion of their productivity.
Therefore, in the present study, an attempt was made to consider economic and environmental goals in the form
of a multi-objective planning model with an emphasis on the management of water and energy resource
consumption. Therefore, considering the necessity of the subject, the effect of determining the optimal cultivation
pattern on water and energy productivity in the production of crops was investigated.

Materials and Methods

In the present study, a multi-objective nonlinear mathematical programming model has been used to
simultaneously achieve multiple goals that are subject to a certain set of constraints. In the present study,
considering the regional conditions and the importance of the issue, four goals were used, including maximizing
gross profit, maximizing production, minimizing energy consumption, and minimizing water consumption.
Considering the aforementioned goals, considering several different goals leads to a model in the form of a multi-
objective programming. Considering the objective functions and regional conditions, constraints were defined,
including water, labor, poison, fertilizer, machinery, land, and maximum and minimum production of agricultural
products. Physical and economic productivity indices of water and energy were also used to calculate productivity.
GAMS software was also used to run the model.
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Results and Discussion

In Dehloran region, there are five important agricultural sectors including Anaran, Dasht-e Abbas, Musian,
Zarinabad and Meimeh. If the multi-objective optimal model is implemented in the aforementioned sectors, an
increase of 7.31, 0.74, 2.57, 6.62 and 29.78% of the cultivated area is observed, respectively. In the autumn group
of crops, this increase is for irrigated wheat, rainfed and grain corn, and in summer crops, it includes profitable
crops such as watermelon, melon, onion, potato, cucumber and cotton. The results of the research also showed that
by considering the multi-objective optimal model, important variables such as total cultivated area, total production
and gross profit show an increase of 3.85, 8.48 and 4.70 respectively. Also, the implementation of the optimal
cultivation pattern improved the physical and economic productivity of water and energy by 22.09, 17.84, 10.16
and 6.33. This improvement was able to save 11.14 and 1.52 percent in water and energy consumption. In terms
of energy consumption, chemical fertilizer input accounted for the highest share of total energy resources with a
share of about 0.44 percent. Fuel and electricity input energy is in second priority with a share of about 0.33
percent. This is while the use of fuel and electricity input in the optimal model is about 88.5 percent less than the
current one. Also, the lowest share of total energy consumption is related to the energy source of animal manure
and labor. Implementing an optimal cultivation pattern based on multi-objective planning models in the Dehloran
region by reducing water and energy consumption and increasing the productivity of these inputs while increasing
total production and gross profit in the region can be an important step in advancing the goals of the region. Also,
the results of implementing water inventory reduction scenarios also indicate that a 30% reduction in water
inventory reduces total production, total gross profit, and energy and water consumption by about 0.6, 1.5, 2 and
21%, respectively. However, water and energy productivity increases in the scenarios under study. Therefore, it
can be said that by implementing the optimal cultivation pattern in the Dehloran region, while reducing water and
energy consumption, it has also achieved an increase in productivity. Which can be an important step in advancing
the goals of the region.

Conclusion

Given the primary objective of the study—to examine the impact of determining an optimal cultivation pattern
on water and energy productivity in crop production—the results are noteworthy. The application of a multi-
objective mathematical programming model led to improvements in both physical and economic productivity of
water and energy, while simultaneously reducing their overall consumption. These findings suggest that, with
proper implementation and management, the model can deliver meaningful savings in water use and enhance
resource efficiency in agricultural systems. Using multi-objective optimal models in the region can, in addition to
increasing gross profit in the region, reduce water and energy consumption and increase physical and economic
productivity in the region. Accordingly, it is suggested that the optimal cultivation pattern obtained in the region
be used to increase farmer's profit, reduce water and energy consumption, and increase regional productivity.
Similarly, holding extension classes to raise awareness in determining the optimal consumption of inputs and
changing the cultivation pattern under the supervision of agricultural Jihad experts can be an effective step in
advancing the appropriate goal of implementing an optimal cultivation pattern that matches the conditions of the
desired region.
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Table 1- List of all symbols used in the model to define sets as well as variables and parameters

el T el Ty
Index Description Index Description
TMec-p Y| omile IS lude c=23 u_cl))‘ Y guases degasns
o Total amount of machinery (hour) Crop collection
TFer-p 398 JS i 5=2 Wl g o5l callas 3)50 (5l5 glo fuad
test Total amount of fertilizer (kg) Crop seasons
Thesp SiSedl S e =5 adlllae 350 3bole
zest Total amount of pesticide (liter) Study areas
TA dog0 £lyi oo ylade i=9 ol olatwl (slaoslys
' Amount of available farmland Inputs used
GM,, Gross profit amount (Rial) e=2 Water divided into surface and
P underground
curprofit Sl 29 z=3 e £l
r Current profit (Rial) Types of poison
U"):‘""'J » )L< (53)“" J§ )L\.&o 395 819’1
Tlab- : =3
Peor Total azgc;trjggnosf ;g/raé I:)t/))le labor Types of fertilizer
s ol S e s - i
AW_P i PP 292 Jypae ok
e Toiilu%?;o;[;i;]; vgs:er: ei\t/::gble i Price of the desired product (Rial)
IE .. oAb Byae (g5l ()l TP P A5 3)50 Jpase 3 )Sles
et Amount of energy consumed (M/J) RSk Desired product yield (kg)
eff P sl ol TC.P.. Mg slaaija
- Irrigation efficiency (percentage) F Production costs (Rial)
Mg jlxe olje Sl ;
Y guase CuiS
Maxprod_P Maximum allowed amount of AV, 2 g
products (kg) Crop area (hectare)
Moi sl ylise JBlas o odlawl uj Jade
Minprod_P_ Minimum allowed amount of TW_V oo Amount of water used (cubic meters
products (kg) per hectare)
, | oAl il
BL dgw ,lude «? Sk
NB o 25 ) WP Net water requirement (cubic meters

Gross profit amount (Rial)

per hectare)

C
Z Mec—pcsrA—VcerTMecpcsr

Vo )
c=1
C
Z Fer P A V <TFer P__ Visr ®)
c=1
C
Z Pes P, A V_<TPes P Ve (D)
c=1
C
Z AV <TA P Ve Q)
c=1

CuiS i dew a8 Cal o) Cudgizre 4 by V) dblee
Dy oo Dg9izte dabaie B 43 Dgrge o) ylade b elyi Y guae
2 oad Sl Jue hpdy g diste slads ol 4SS plateds Jb

C
Z TW V__<AW Vi, ®)

ecsr— PCCS[’
c=1

w»l;u.o Ailalﬁ)m).) dg>g0 u] Jg)]—\.&o; O)wa} Codgdoxo yd
oleMb u»l.wl » as ..\.M)L; QP ywd )y g.j )‘..\.S.A l.s d?L"""’ 9 ).‘.45
Gblio 53 oyod 3 Ol liee p3] Gl (gladlaie 5 O lojle
sl adlaio 3 2990 (5l ) (oo o ST Jols lai 350
(ol 2 (23] lje g Jlub (looly 3lass) (inejej ol g el
Aol oo Camnddy

O Lo 8 (g9 Slme > 4 bgype Vo BV o)lad cpdgime
Aian i) g 368 (Y

C
ZLab P AV _<TLab P v, )
— CSr — cCsr — Csr

c=1
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Ol e a5l (il a1y (alBb sgu jlade LS &5 a8 bl o S
S5 9 95 el 3 (63b Sl Ay A8 o Ly By
s 8yl O s cosgase b apalge Siis sblie jd cuiS
oelaid] sbcds 4 1) Ol GleS mle o o adls ol ol
O3 30580 s |y Do oy i Ol Bpas doly oy yiaS b &S ol
Gl o 031y L VE alayly (5 (asls ol S

NBPD= NB \&
—TW 0O%)

Cnds Cm;l ol odld ‘_’JLI.J W oakl, » a5 CPE ua.'>L.3
dwbre Joile cus p (Spae 555l (i 4 0Ad Mg Jgaze
..)9.‘:3(50
TP

PE=— \s
C E oY)

(S 13 p,SekS) ord i Jgamo Hlaio (TP Y alaily 5
e 5l & (AL dgw Caus 0uiiS” by a5 NBPE sl

Ll 045 03 ol Wb o

NBPE=_ VA
B OA)

il g (o368 (5r90 e (a solateds Sl g 4 oY
A dowloee GY pae g sl j1 Sy (g5 lade Tl (65 )
Erae $ipl S5l Y gae g laodles Sy ya 20)d s
L;é),\a.a LY Lg.&Jy d))’] Conand ‘O yguody d)))l 5908 9 uw
lp yols adlls 5> .(Anoushepour et al., 2020) sl cuvda
0B sgw siloySlas 5 aST L e 3y50 Glual 4y ooy
Silo il 5 ol Bras gilo s g il sl G las
oedlo ) ol boosles (el (e 5551 liwe 55yl e
(J39)5 Bpan 5 5y Bpan )3y 55" Elgil ipgons IS (9 Y]
A5 e ¥ i bl S 5 ol Joles 3 eolil |
3 Skas 5 lesles ok Gy (555 Mg sladiyin Siko
Wl 01 035l ¥ Jgan )3 55 oyllad adate (> ol)5 Y guame

9 &l ddhaio ja 3 Joase CulS (5l 39w Lb GBS oyl
(Y dble)

c s
Z Z GM_P. A V., = curprofit, V, oY)

C=1S5=1
.\:.Jy J3|A> 9 )»5‘» WJ)JJJ V¥ 9 Y dl.thw.)s..\zn

S (oo patidia |y ddlate b (6ygliS Y grazme
TP_PcsrA_VcerMalxprod_Pcsr Vesr (\Y)

TP P _A V_<Minprod P V. (YY)
dibie ya Jowly (wlel p W dblee o W)y Slas liee
Slols )8 wlylas 5l osliel ¢ (O mbe wwuiS b cye; jlade)
oobol 2 W dslae )3 55 Mdgi i (liee 9 (65,5LaS ke lejle
alas ololy ailaio o Sl g ol Srae 35 clajls
43,5 duwlxe (Mardani Najafabadi & Ashktarab, 2022)
Sy e bz (b shyelp Jho sl il ou
pole adllae ;3 (o) 3)90 e 035 93 (o3LaBl  (Su3d sl
dols (olidy cuiS gl Gl e p (55l s &)
5 i S Sl Al 08 33,5 o dnulre
sy e (asls d | (65,0laS Ol Bpae (6y90 00 e Sl
Ol poes woly il 4wl (CPD) O oo oly ol &
oo 030l (NBPD) i poes sy (I3l & alls 0351, (BPD")
sl asls oy ere | cpicmen (Piri & Heidari, 2019) >4
@ s e el (gl ookl g (Sujd 6yg0 e Anlre
3909 551 2=ly il 4 wel)> T(CPE) (9399 (551 oy Sl
= [NBPE) (535)5 53l 3oly (sljl & (b 55w 5 %(BPE)
9 g‘ ol 9 u‘i’)‘ﬁ (509032 (yx dl)% )..ol> adllas 43 a5l
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235 o ol ol Slresg ashl > a5l o
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Table 2- Energy equivalent of inputs in crop production

odlys asly Jaleo g5 59! o3l&u] 3590 Ziio
Input Unit Equivalent energy (m/j per unit) Source used
o ied 08 Ozkan et al., 2004
Cucumber seed kg
PS5 Sdad 15.7 Canakei et al., 2005
Wheat seed kg
2ok Sdad 147 Singh et al., 2006
Barley seed kg
slals @3 54 pSoks 15.9 Canakci et al., 2005;
Corn kernel kg ' Rathke et al., 2007
b P 36 kitani et al. 1099
Rape seed kg
hbsle )3 3 PE&S 15.9 Canakci et al., 2005
Foragecorn seed kg
S PI&S 25 Singh et al., 2006
Sesame seed kg
Slgan s Sdad 1 Azizpanah et al., 2019
Watermelon seed kg
Ceak PSS 1 Azizpanah et al., 2019
Melon seed kg
i) e P 36 Kitani, 1999
Potato seeds kg
DR PAS 18 Ozkan et al., 2004
Cotton seed kg
i PSS 1.6 Ozkan et al., 2004
Onion kg
T ol CaSo s .
skl g 1.02 Singh et al., 2006
Irrigation water
el ‘?”‘Dl" e 62.7 Akcaoz et al., 2009
Machinery hr
Py Celo
1.96 Akcaoz et al., 2009
Labor hr
e PR IR 111 Ozkan et al., 2004;
Phosphoru kg ’ Akcaoz et al., 2009
Oirs pSoks 60.6 Ozkan et al., 2004;
Nitrogen kg ' Akcaoz et al., 2009
oty pSskS 6.7 Ozkan et al., 2004;
Potassium kg | Akcaoz et al., 2009
s pIoS 03 kizilaslan, 2009
Animal manure kg
S dile ) 85 Tzilivakis et al., 2005;
Herbicide lit Rathke et al., 2007
oS ek PSS 115 Tzilivakis et al., 2005;
Fungicide kg Rathke et al., 2007
OES o pis . Tzilivakis et al., 2005;
Insecticide gdad 229 Rathke et al., 2007
gk
‘“““"’Q : el 12 Kaltsas et al., 2007
Electricity
Kw/hr
Jes8 ) 478 Hydrocarbon balance
Diesel Lit ' sheet of Country, 2008
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Table 3- Data used in the research

Y guase Mo gbas 0w B juaro (55531 3 ,5os
Crops Production costs Energy consumed Yield
(million rial/hectare) (million megajoules/hectare) (tons/hectare)
ol pas 240.05 39.82 35
Water wheat
w23 puS 68.88 11.73 1
Rainfed wheat
S 186.105 30.79 3.4
Water barley
JURRS 54.18 10.88 0.8
Rainfed barley
1518 284.18 43.19 1.7
Rape
sl @ 326.16 48.31 0.7
Corn kernel
sladgle ) 258.54 47.58 45
Forage corn
oS 149.06 32.50 0.9
Sesame
Slgdin 562.96 40.72 45
Watermelon
o 351.96 39.61 45
Melon
0} 1149.89 75.05 45
Potato
JiRS 423.9 38.06 27
Cucumber
e 649.04 37.26 42
Onion
Ay 436.31 44,52 2
Cotton

Voo Jlo pM) sl (gl ddlais o Sy g (6550US dles ol sxiie
Source: Agricultural Jihad Organization and Regional Water Company of Ilam Province, 1400

cabd o ohbl Jolds (65,9l pre ddlaio gy oyl ddlaie )
P ¥ Jsie @l b 45 20 32 dere 53U )5 g olie
Gl i iSie shagise jp daais Jie ] S
5 ol PS5 el Gl ol ojly 098 SV game 1> o 30k
Al g kS @ e by opd @lsan wle (g yslagw
e danwg dobp bly p aSLI L Hles g aejouw @y
b (Jy dlbeod ol Bpms dautn g hled pliw el ) (5559l
Baadix 2ob) Sty Jio jl adlas ol )5 a4l 4 g
W5l g ol ilwJBlis Glual poogMe ()] 13 g 3,5 ool
5B 5 55 35 5 390 s liShin an il

g clbdnia 4 bae Gledbl & cwl musy 4 piY
5l aslllas 5yg0 bl 3 ol); GV quame culS 5 daw o )Sles
2 ol Gloss S i o) bl (5y0liS Sy ol
bgye sl 9 SleMb Opred ,\;J)f by Ol,l.ma O)liaw yoois
e oAl Sl ol a)se (slaoly (23 9 3las e O i 4
ol ghtdlato Ol €83 | sy 3050 Sblio )3 (5 el loil
3 56 Jse sl gl 035 gyglaex VF VY Jlo o
i odlazel GAMS Jl58le 5

OY gao gl ol Calisee bl culs augy (065 o
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Table 4- Area under cultivation of crops in different sectors in the current and multi-objective model (hectares)

be’mbu eri” by sy Qo>
Crops Patterns Sections Total
ol,ul ovle culs Olwwgo SUl 0w y; dowe
Anaran Dashteabas Mosian Zarinabad Mymeh
o pS 4l 6420 17000 13525 - - 36945
Water wheat Base
ool 8346 13977 15360 - - 37683
Mop
o2 pS 4l 12000 15743 2000 3500 330 33573
Rainfed wheat Base
ool 12210 20465 2600 4550 429 40255
Mop
oo &b 160 120 450 - - 730
Water barley Base
oot 91 78 293 - - 462
Mop
PURPES al 300 50 450 2000 2200 5000
Rainfed barley Base
ol 53 9 54 1334 2860 4307
Mop
I5ls° &b 500 3063 670 - _ 4233
Rape Base
ooleii 425 2967 657 - - 4049
Mop
sl @il @) al 160 2110 2230 - - 4500
Corn kernel Base
ool 208 2743 1424 - - 4375
Mop
&l ddgle @) al - 330 = - - 330
Forage corn Base
ool . 429 - - - 429
Mop
Rto a4l - 108 - - - 108
Sesame Base
@l m 65 - - - 65
Mop
&lglin &b - 600 31 - - 631
Watermelon Base
oleiity - 780 41 . _ 820
Mop
oR b - 354 a2 - - 354
Melon Base
ooy - 460 - - - 460
Mop
e al - 330 60 - - 390
Potato Base
ooy - 429 78 - - 507
Mop
JIES al - 215 - - 5 220
Cucumber Base
ooy - 280 - - 6/5 286
Mop
e 4l - 74 42 - - 116
Onion Base

ol . 96.2 54.6 . . 150.8




Vo0 5l ) ojlod Fe aler (659l dnwgi g oladl 4y ,is  OF

Mop
4 al - 600
Cotton Base
ool - 780
Mop
P95 9 al 15 -
Sorghum Base
oolgiiy 195 _
Mop
03 b 8 -
Millet Base
ol 1.18 _
Mop
oile ab
Mung beans Base

Mop
e 4l - -
Lentils Base
@l - -
Mop
2959 ab - -
Peas Base
oy - -
Mop
f2Y ab - F
Rice Base
oy = =
Mop
4ol 4l - -
Okra Base
@l = -
Mop
SR 4l = =
Tomato Base
@l - L
Mop
S5 b - -
Safflower Base
@y 3 =
Mop
o> 4l 19571 40697
Total Base
ol 21000 41000

Mop

- - - 600
- - - 780
- 8 - 23
- 10.4 - 29.9
- - - 8
- - - 1.18
- - - 8
- - - 1
- 50 15 65
- 65 19.5 84.5
- 15 15 30
- 19.5 19.5 39
- 4 58 62
= 5.2 75.4 80.6
3 5 5 10
- 1.64 1 2.64
_ 5 5 10
- 6.5 6.5 13
40 40 - 80
10 8.15 - 18.15
19498 5627 2633 88026
20000 6000 3417 91417

a5 (glaaidly :aue
Source: Research findings

2 398 S G I SaS laiaio oJsisas Slgicge dlas
Jiad YV o0l )0 4ol LS .aily 0008 SaS audgo (ol 4 (oliwd
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ol 48,5 13 AT 5y00 (550U Y guarme Mg ki)
An ohles dikate S (ol); Y gaze ClS aw @l (pimen
L o i 1) (l58] ko pd YIAD dgus (oolgiidin Jio slya ) )
o)l Y guasto 5 Y/OY 3905 050l WY quasco (gl iolial oyl oS

3,8es g d)ﬁhw S Slg5 o 5o Y guame yiul38l 13

P S maw GlEl guoed Sl OYgase opl (oYL
Brhte (uojum 9 gy (slabgle )3 S e SV game
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P35 25lo Y guamo CudS 5 o S (55 (il
S o0 Iy GBIl g2 g (i

S0 oJS M55 JS S 5 o (sloyeite gl 4ol
D Jgiz 3 ol yu wo)d b elyen Ol g (65501 B pas a3l
Ly (oll 1 5 Gimgly ol 59 45 ol 4 da g bl 00 03]
o & boiye Jluo 5 Ol 39008 (Lol 050 adlllas 5,50 ailaie
ui;.mlf Syl 9 B s Jse cuwlus oo PRV PR :..j )9
Ol @bs 9 ub pbxl ddlaio Ol (639350 il 10 (gluod ¥ 5 V-
oyl Ol &S Cunl pusg a4 p3Y Ll odd odygl O Jgas 5
ol laodly oy wlolp ol (39390 )3 LialS clags )l
(8,8 bl ke dilaie 5 b S5,k cdesids S,

Badie Barzin ) g.iss glaasl b dons () bl o duoys VIY
s o (Bt AL, 2024., Xu et al., 2022; Hang et al., 2016
Sl 5l e ddlaie )3 IS cuiS psj pdaw 555 de Silalllas p> il
9 sl LY ol awsly salst Wy, digy cuiS (g6X]
Sglas s 4 Wi o yeSde ldlllas b adlllas I yisy oyl 4
Al ol addllas b Sl OT 2 oS 639450 sodlys blxd 4o
a5 53 ddbate el); odas &Y g Byo Slallae o )5 oo
sl aslis gl 51w a5 5,8 o)lil .(Vahedi, 2020) adllas
Ol «s)lul b e adlllas 390 adlate ) (551 ()50,
4 Glge yob cmed  Cuol atsly LiliEl puiS culS pj pdaw
Jahantig, 2021., Zare Bidaki & Nowruzi., 2025; ) &lllae

Pl 9 by (lagSl 3 5185 3,90 (S puiio gl -0 Jou
Table 5- Results of the desired variables in the current and multi-objective models

~ Comluws oo
o Pattern Sensitivity analysis
Variable ol oleitn il gy Y g1ybe0 gove IRV ¥ 5t Jeve RN
Percentage . Percentage - Percentage
Base Mop change Senariol change Senario2 change
“’KLM; #) g 88026 91417.23 3.85 91417.23 3.85 91417.23 3.85
Total cultivated area (hectare)
45 EWPY 292 602 317.420 8.48 311.132 6.3 290.778 -0.6
Total production (thousand ton)
[EN§ 12827944 12994471.6 1.29 12827944.1 15
A 13 13431874.4 4.70 : : : L
Gross profit (million rial)
iyl Spae 2415322 2418.9361 -2.27 2425.2436 -2.02
Energy consumption (million 9 2437.4593 -1.52 ' ’ ‘ :
megajoule)
i 196.058 -18.03 188.888 -21.03
Water consumption (million cubic 239.194 212.525 -11.14
meter)

Source: Research findings

Qo VIV 5 VY g0 Cuiypay JSadg g (alBL dsw e
ilo glodlps (slacudgizne 4 dgi b Jyledy .l dalgs yiul3dl
)85 3625 ol 31 518 g b dge & olitod (ISl e 5 Ol 2928
)3 oolitwl 3y5e ddiats Jho G aSul 4 da g b il ddlles
by cage jl oSes Blial (S lojes pliws I s S
Sl > AL dgw (Jlie plyiear 298 plie 028
Sgw Sl & Caws &S Cuwl dBl il as s IV (oolgiin
s |y dgw (gduoyd Vo inliel &S) adie SO Jde o e ()l
o) | loyd B L_.)m Sl sl g2 BB 2o (g4 o0
(390 (53l Sl bin S5 o) bl a2 390 Sy

CuiS 6ol gl Lol 30 ) Jda 50 0ads &)l gols yolwl

AL 25w g S My (JS S ) gaw (el ddaai>
050l 10,3 WY 9 V/OY g5 Ol 5 (65,3 B puae 5o 45 ol
dgaome gly o JS cuiS paw o Cusl puser 4 p3Y ol ddly
o3l 1y jido culS ojls) cadlaio el); (LSl)) Codgaste &S ol
ool & Cosl gudgs @ p3Y (JS M5 g JSOgw dinej 3
S5 Glpme 5l g lpl lulyd 3 @B S Gjee sl
JSg (il Slas Bun g (alblsgw (gjle xSl CGaal aan



VFe0 5l ) ojlod Fe aler (65)gLiS dnwgi g oladl 4y ,is A

gaw I sl joome 5y5liS sl N game (S p 6y 59905
90 uls &S Wb o LiblS 55 (659l Gpan Colps j0 5 a8l ials
ale 5l (S 050 ply 4l Bl Mg 35 (0 2590 2l
- 2lye GRS L 55 (65l e c)ll 1l 5 Ol (o520
g

i8S g9 3 (o) ¥ pane prw (poyp 4 ) S5
Dy oo By (S

CulS (g 3l o (2 pbir Blizme (gla i) ) IS5 Bk
Olysar 2 g paS diile (FVgae sl 0l ScuiS 4 by
ools by sy 50 iges leisds bl e ddlaie (3 Ll cuss
A+ 393> dowo iS50 5D qud pAS 4 Lo d YA 5 ] paS Loy Fe
Sy Y oyl plaid] 5 e 4 culS oSl phw jl Ao yd
AFF o 3w il (55l sl losles ol 3
P Qled Veosja paiS o5 )l YE g b ey Gl el
g Btz oSl I Bl oo Jpaze cpl W5 55 598
CuiS Hlae F g ) gl B cudgie Jlasl job peer
aw diges Glgicds ol LS yigli8l onds S5 Y gasts (golpindin
J5l syl cabsmsiz 58 3 (U i 5 (ol puiS it 5
A4>g g 05)4:— diaby d}ﬁl 5 F.&.:f ke &).,1)....»1 C;a\.fyam
Aoliy iled )0 zydie (olie cusel (M slacusluw b ¢ golaidl
oo b ot oy (nl pimed ol guuod dngi pidd g 0l
Jlosl 51 g 5 (Seljughi et al., 2021) o, Kan o _Ssorbo ¢
alS cuiS o pdaw ylol Asye 3 aoyd Jox Uz Cudgae
5500 5 S ol ol 5 Yaol &S I p05 s a4 ¥ gase
25 e et g 695 Yol ghieo iy e dilinl cuss
O sl ptlla )lad a8 Voo (e g (Haw ool jiS
dwﬁduwb Q\/Wu)b JEVSIE.Y u.gl Wfdl.zaol):xg 5ke 9)
L cslails 3 cailgntin 1ile 5V guazme (sl caiS (595 5] ot
A5 o)Ll 5 8 lasisn 3 & jeb pled Sl (uejin 5
SYgame 3 ciS i aw (olondy S 5N Gl ) om
Ol 1) Gl Y (gpglagw e 4 hiajim 5 alguin Lile
a2y Jao )0 25w gilopSlis Ban b ax ST Gl ul s e
@olasil lalpl o ot sl Jlasl pag) Ll s
2l il o i bl 1) Of wlie csedidy (6l Cuow 4 cuiS
» el 1o Yo wlin] b oS wS e anl 15 cawles JWlos

SilopSlas ks 1 G ags @omis 3y90 > el 00 Jols
Qo 2 VIV 0905 b lgi o iSTas |y adgi 0,8 )18 Jlasine JS'ad e
s el Ll 3 JSads oo ys APEA Lil33l a8 sl g3l
500 Blual oS ddsanis by (syaly Jio b odlpiin cuss
Olojon (el b At ooy & olitd 3303 5 3> e i
wile sy BB adg il ) Sb il e Glanl eles
G 3 O Gpae e s odalie O Jodo 1 oS 4555k
Wb e LialS Moy VY dgds sl (6ol 4 Cans (eolpgui S
0 5P Gpae LidlS 4 e 295 Ay & Bpas ials oyl
ool 48,5 a5 )3 65, mlie oaled yils adllas )3 &S |y 395 e
Sgo Sl & drg b usl 03y 55 @lie Sl (S 55 T g
Ohad g (Shye (o laisay iloaly slpidiy adiars sl i
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