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PP:159-177 important tool in planning process in order to achieving the
sustainable development. In this regard, the purpose of this study is
to evaluate the process of agricultural sustainable development in
Yazd province during the period of 2001-2018.

Materials and Methods: In this study, the weighting of
sustainability indicators has been done using the entropy method
and TOPSIS method was used for evaluation of sustainability.
Findings: The results of the study show that in the period between
2001-2018, in the environmental dimension, the consumption of
pesticide and conservation of natural resources indicators, in the
social dimension, transportation, telephone communications and
Natural growth rate of population, and in the economic dimension,
The efficiency of red meat production and non-agricultural income
have played an important role in the sustainable development of
agriculture in Yazd province. The results of sustainability ranking in
different years show a reduction in the growth of sustainable
development in economic and social dimensions, especially in
recent years. But, in the environmental dimension, an obvious
development is observed in the agricultural sector.

Conclusion: According to the results, it is suggested that more
attention is given to the development of infrastructure facilities
such as appropriate and asphalted communication roads, telephone
communications, and access to health and electricity services in
rural areas. Also in the economic dimension, in order to increase the
efficiency of agricultural inputs in the production of agricultural
products, it is recommended that more investment be made, both in
cash and in the form of increasing the training of the farmers.
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Extended Abstract
Introduction

Today, the need to maintain agricultural
yield and the existence of concerns
regarding human health have increased
interest in adopting more appropriate
policies and better management methods to
respond to environmental changes and
achieve sustainable agriculture and
development; It means a development that
meets the needs of the present generation
without compromising the ability of future
generations to meet their own needs (38).
Such development requires comprehensive
and integrated planning in all economic,
social and environmental dimensions. In
other words, agriculture is sustainable when
it is environmentally justifiable,
economically affordable, and socially
acceptable (17). But despite the great
importance of sustainable development of
agriculture, there is little information about
the state of sustainability of agriculture in
different regions of Iran during the past
years. This doubles the necessity of
evaluating the agricultural sustainability in
[ran.

Yazd province is a desert region located in
the central part of the Iranian plateau. Most
of the province's area is desert or pasture,
and only about two percent is devoted to the
cultivation of crops. The existence of

problems such as decreasing the
groundwater level and the salinization of
waters, desertification and the reduction of
investment in the protection of natural
resources of the province have caused a
delay in achieving the sustainable
development (44). In this regard, the
purpose of this study is to evaluate the
process of  agricultural sustainable
development in Yazd province during the
period of 2001-2018.

Materials and Methods

Sustainability assessment is increasingly
become associated with a set of tools and
evaluation methods. These tools and
methods are generally called "indicators".
The selection of appropriate indicators is an
essential element of this kind of study. In this
regard, at first, a set of indicators were
selected by an extensive review of the

literature. Afterwards, 21 indicators were
selected based on the criteria of the
indicators selection such as measurability,
scientifically sound, sensitive to changes and
economically viable/ affordable. Then the

weight of indicators were extracted by using
of entropy method. After determining the
weight of the indicators, in order to
evaluation of agricultural sustainability in
different years, the TOPSIS multi-criteria
model was used.

Findings

The results of weighting the study's
indicators showed that, consumption of
chemical pesticides, protection of natural
resources, consumption of chemical
fertilizers, percentage of forest and
sustainable harvesting of water resources in
the environmental dimension,
transportation, telephone communication
and the natural growth rate of the
population in Social dimension and the
efficiency of red meat production and non-
agricultural income in economic dimension
have played an important role in the
sustainable development of agriculture in
Yazd province, in the period of 2001-2018.
Finally, after determining the weight of the
indicators, the agricultural sustainability of
under review years was ranked. The ranking
results showed that the environmental
sustainability is increasing with a gentle
slope during the under review years and it
has reached the best rank in 2016 from the
lowest rank in 2001. Although in the years

2013, 2015 and 2017, the sustainability
rating has decreased relatively, but during
the following years, the environmental
sustainability has an increasing growth rate
and it could be said that the overall
conditions have improved.

The rank of social sustainability in the
different years be faced with a sinusoidal
trend, but it can be said that the overall trend
of sustainability has been downward. In the
economic aspect, sustainability has been
increasing during the first years of the study,
then it decreased and reached its lowest
level in 2010. In the following, the
sustainability trend increased again and
reached the best possible state in 2015, but
unfortunately, this trend continued to
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decrease and no improvement in the
stability conditions was observed until the
end of the study time.

Discussion

Findings of the present study showed that
in Yazd ©province, the agricultural
sustainable development process decrease
in economic and social dimensions,
especially in recent years; although in the
environmental dimension, a clear
improvement is observed and the best
environmental sustainability ratings is
obtained in 2016, 2018 and 2014,
respectively. These results were according
to the findings of Koocheki et al study (22).
In their study, Yazd province were
considered as an unsustainable province in
all levels of sustainable agricultural
development  evaluation (agricultural
resources, agricultural development, rural
societies and education) except
environment.

The development of environmental
sustainability in Yazd province is due to the
improvement of this dimension indicators,
especially the decrease in the consumption
of chemical pesticides, the increase in the
percentage of forest land and the increase in
the consumption of electricity in the
agricultural sector. The major part of
consumed electricity in the agricultural
sector is related to the water pumps of the
agricultural wells. Electrification of these
pumps leads to a reduction in fossil fuels
consumption and optimize the energy
consumption and also decline the carbon
dioxide emission and decrease in the
environmental pollution.

Economic sustainability in the beginning
and end of the time period under review is
better than in the middle of the period.
Economic development received the worst
ranks especially during the years 2007-
2013. The low efficiency of red meat
production during this period was one of the
reasons for earning bad ranks. In the social
dimension, although there have been jumps
in the direction of social sustainable
development in some years, overall the
trend of sustainability is downward. As it
was said before, the most of the social
indicators in the period under review had a
gentle slope in the direction of the worsening

of the situation, and therefore the
sustainability trend was also expected to be
downward.

Conclusion

Finally, according to the findings of the
present study, it is suggested that more
attention is given to the development of
infrastructure facilities such as appropriate
and asphalted communication roads,
telephone communications, and access to
health and electricity services in rural areas.
Also in the economic dimension, in order to
increase the efficiency of agricultural inputs
in the production of agricultural products, it
is recommended that more investment be
made, both in cash and in the form of
increasing the training of the farmers.

Ethical Considerations
Compliance with ethical guidelines
All subjects full fill the informed consent.

Funding
No funding is received in conducting this
study.

Authors' contributions

Design and conceptualization: Marziyeh
Manafi Mollayousefi, Babollah Hayati;
Methodology and data analysis: Marziyeh
Manafi Mollayousefi, Babollah Hayati;
Supervision and final writing: Marziyeh
Manafi Mollayousefi.

Conflicts of interest
The authors declared no conflict of
interest.



fﬂ)wo‘f °)3° o‘f" aw. 3 " i3 E—G““'

Ve ABEV 1l UL VEYY-VYYA 1 Sg Sl LLs

o9y 31 0wl b ag bl 43 (65,9LiS Hlaul drwgi Comdg o5,
0 Loy (6 5 poul

TSl Aol dwgdo (Sl dd po
2Oyl oy ol (g5 yaliS 08Kl (g yaliS” dlasl 09,8 o 1SS Szl )l -
Oyl ey ol (g jyglisS” oSl (g5 yaliS” Slasl 05,8 cliw ¥

sauSs VAR/Y/VY il o,
VENNYNDA 00 G )b

VORIV :locis o, los

(stlmd pslter (5320005 23 53 I3 n et olsie & (55ygliS ol (i)l i Bad g denile
Ol (6550liS” Il drws Cuxdg objy) adllas cpl Gaa Luly ) 50 Cul zyles JlOL drwgr

Al oo WAIYAY Sloj o5l 005
oiles g Sl (gl D55 s )
S 03] Wl O ygm0 4 Wlie

ol 0 plogl gyl B, Jeslizal b )bl slasasls mogys adlas ol 5 il b,y 5 Slae

ol 003 o3kl (63lul (b))l Car el o )hmediz (65 meenal B9 9
ety Jaotecu s de pd VA=A Jloj dlols 13 a5 smd oo i adlllas gl tlaaidl
My gy g il Qb)) J& g oo slainl dr 3 (b mlio 5l cblis 5 (olowds pgouw Byuas
drsgh 3 ok G (53,988 b 1al)3 g S8 S udg S odladl am )3 g Cumar (xbo
D815 S 5SS (sl > 5y sindsy ) bl ol 1zl 33 il (5559l
e j da yd Lol sl il gla Sl )3 059 4 (slainl g (oolasBl sl jd Hlul anwgs W,

DOI:

g5 saalie 53,5l i 3 S anns | 10:30495/JAE.2023.24811.2162

b)) laoly puls oloyj SUIKel damgs 29 o dlaiiug ol 4 dogi b 16 S doui g Cou
@y 290 leg) (Pl G g (il Sl 4 ey (i Slbly)| wdliul 5 culie
2 GiyusS sleodled )5 iul38l Caps 29 o Aoyl (edbaiBl dxy 50 ¢yt 23S 5B (65 i
higel GRIPl Cogo & & 5 1B Spso 4 4y 0k SIS Aleps (65)gliS Y guases 1y

D)5 Sygo oljyaliS

tuls slaojly
0)9 el o550l 6ok (s g5l
LS

gl (Bl 4550 1 g 053

) 505 oS o059l 018l e 55y5LiS” Ll 09,5 oS> Jamailg b 1 S
SEATYAVYAY @8l

m.manafim@tabrizu.ac.i : Suig 2SI Cuny



Sl g Awgdo Sl

ol Sl 3 (65ysliS el dmugs 2Ll sl (S5USS slab,
(PG &bl ..\.m.)@ uL.M: uLAJl )90 Lol clons C)Jan &9@39
byl oy 5l (g5)sliS” (g lly Jlade iomiw dlej > (glod S
2l yeliS clacyls BT wlg e baasls )l dgng
S0 ol 4 a8 Al (slainl = ool dlayl 5 Conyjlazes

Sl ool adlao oyl 53 (1) G s Sl s
drgi 0)lmodi (6 S el (Bg) 9 eSS Sl eoliul L 39290
ol 0 (2bjyl 25 il pd (65y9liS Sl

Ol M (63550 ceand )3 (5055 9 Sl sladlaie 33 ol
2o V3l S g ol yead o Caumes o )d AF Gl i Ll
VEVAY 55 bl colue aiSle g, blE 5 o] cures
333 4 5 039 gim b bl il 1) 51l e S
Ol sl o oald olaid] ely) GV saxe CulS 4 doyd g3
J e Kei iy 5 S S b Sogbre b 4 s
2 A b Jelos (p pcusliol g ol ol bl (g pSis
] o] 5 ekl S5l Silee 29500 Sl |y 36 )
ool yio Luo jlim dw dgan alles s :5ke o gio Jie AY/Y
2y plog g wile Sts g 05 il 3blie I lgn 5 O
Casl 3L Sl Gy 5 Gud (> g Qi g liwsej > &)l
pb Jlo 55 sl cuiS B bl a3 We 39 1 (FF)
2o D YAF jlade oyl 3095 o cutS (1o YO) ] i YAV
o3l S g El ol 1 ol e 0V ely; S
Loy 35 catS g a3 J) 5 a3 e St badldS 1) o3
Wy Jb ol b Ssde cutS o Spge 4 ol (sl
sl olewn 9 403 Sy il ool 3 jysliS Y gae
> g gl plo 4 5039 Bpas plile gl (65,5laS” Gisu
@xig b 2o A (Jio (lp th9d 0 plo 105 (glayeilS 4
CubeS doyd DO (S Y guazs doyd Frcdiny Ao yd FY
Spae plile il )> sadgs S5 Elgl 00> Ve 5l i g £y
IS 1y sl Slplo pB)l 5 0dgs 03 sl jo Sl Cures
(V) wimdee

Lo VeIF x0le yob 4 addST Jlo VA 53 (5)5liS i
s a |y o bl Jlzdl aop VWA 5 LI el A
2 oliyeliS beSisue 5 W de3g b Lol sl ol olazdl
g ol by Jlo 3 Comex (gl (659U Y gz g5 il3é)
ool ey o ) e i 3 (5529155 5 S
0391 (e (sl (o] (sloo i (s Cumdy g g, ol aabl )5
Slre acgion U degion s YA (bl woe cubd YA I
o i gy g0 Hloudy Sl il cubs Vo i g il e
orolin Gy 35 S Bl J oS Jdnn 3 a3l il
oS 575 )b )15 o o o o bl (65 it 1355
O (850WsS (Bpan Ol 3l aod AY & Sonp (S Sl colan
22> ¥roogie (S Sl ol g dlie (wgegSee sl 93
odlisol BB (> iy o Cl agen Sieylin oz sV ol @lie

VFY

Aodio

ORSu R dye 0 (Jolte leala auiiS slaamy
s S lagS Al osds &l oolaiBl drws ) (gj)sliS
9 Jub i & pole ()8 gl 3 Sl Sl 5l (65,9l i
a1 0w cpl oluwl p sl Bl Jozo s slaamy jd bgy
wl il o palBb g 5 Jlwsl I (5y0liS Gise mae
05291 (olaiBl drwgi b > 50 (galS Cuennl (gl ylizren Lol el
Gl giziuo pB dlge g (olde dlge asye oy

Gl Gt ped (S Slilge 4 (655liS s Cuenl
Wb oo iali8l 50 213 slge (ol Lol el > dbajl b1y ol o
55l b anals 1zl Lol 1l (gqSoly algs LK1 @l S
Cusl (3 g (£ly; Vg Sl 5 (S35 CleS )l panass
My Gl Gl e 093l oy Sl & 2sSSwl e (T9)
$hr9liS S sans Job )3 ¢ 2l38 Slge g (55)5liS Y e
Cawl 0 gimino (6550liS 4 s Lid bl 5y 5o

Y gaze 3Sles Jalil 2 55505 L e 59l g9 0!
it g e by plmodlys diojl &S 1, cyis o)
it Bibo plB)] 4y s 4500 (liosd 35S 5 oS Sl
Orte $59laS g9 cul 5l eolial Lol () cunl 035 (Byme
Sl canl 03,8 sl it sl s el IS
clvowd lge 3l o 5l L oolil «ol (Sagll (SB ialu s g
e gwoins ol oy opdd el Ol cd)ue
oS il 4y CBI (o polie g g Sl b slopgican;
Wujlame plaasie SN I (Ses s ks
pore poes 9 S Cuslw «5h3liS (lanstie dacunjdss]
b olyods gt jlaxe (sla 2T L8l 5 ooy cusdS L .(VF) col
Vo syl & yoxie ¢ gl Slgs eadlas b L) 5 pge 3,55
G5 o (B sl 04D ()00 (655l (slaoged @ 2,
b glasely 5 bcuagame a byeiS p3jpe sl Sl 4y oS
650318 slacled )3 oalisul 3y90 lhard Slgo b g oS el
() Hgd oo Mo

bodaly 53 SIS 2929 5 55,5liS 3 Shee Lais 4y L 0jg el
slio elocaslus 501 4 cdadMe LlsEl el by cwdles
9 sl Sl 4 295 Fwl Cax yie apde o)
& Slarwg in il 0dd ol drwgs g (65)5liS 4 (olaed
&y Sl s (Ul bl s & 9]y 36 Jud slasls
Siytaly Mejl (Slamwgs iz (TA) )l 1 po 255 Slajls &)
et g slarl (ooladlolal olad )3 (glag LSy 5 pol>
bld 1ol Jlul Sloj hslaS % ole 4wl
bl Bod 4 g phan g ooladl b jlauwlio oo
«$39LES Hlhl dng Sbj cuenl dg2g b Lol (1Y) 2l llas
055U (3ble 3 (55,98 ()l Cumdg 3590 > (Sl e ML
Pl ©ygps yol ool )l 3929 a1d S laJlo Job 53 5 ol
sladlo Job 53 )9S 9565 Bblie (5jysliS (ylul (bl
Siloiss Olizgd 1y 5)lky Ny (e 9 4SS



0 lero i (6 S ot (9 1 03Ul b 33y L] 53 (65,9 LS Il drwgd Comdy (25

)'l ool b ]) ULM.>9L 9 uw L')L‘iml dlmdb»).e(\f} u_idl;
oylme dix gy dus I sl le,S i) WA Lo (slaodly
ool b5yl (slp s g (29551 (558 (o5Te s Julos
g Llad)S 13 oolatwl 3y90 Jlreysj OF o) cpl o .Cawl o
J ol jltel 4 drgi b pliazgl g Gl il slag i 2

.................... resldoran il (gauds) bus b pSpgse U o bl dawes

g CudS P 1) S 5 O paS g ol (V) ol
o)) 5 el o Lol o S ) liasjsd il (slacaio
olre Nz bl Sl glie sanad; 5 buasld adl den
obis bl adlae zuls ailed,S odlitul g 5T 830159 9 Lt
oo (3ol (y3955 368 wlyas (S I3 ,8 oI5 sl oS ol
A oot a5 4 pepp 290 el (e 2 559
Ko 5 (3L pe 0305 ol 515wy 3590 £)l30 (sluL 1,
WAY UAYAY Sbojojb o 1) olpl laplinl (5)5lis g)lul (S)
0l Yo Ll wled S byl S5 Lasls ol eolaul L
B SO ES P FUNP W W W e i PR P 5 PR PP W R LSS
pPedl w b s 9 03,5 (2309 «$5ygltS lLelidyS 09,8
2SS il e Aol @ls elel p g Sled,S
@l Klos)S" s (py 3y90 Sloj 03l 3 1) y9iS S5 g (i
sy L;)'”L.i;f &b ‘_;lf oasls JHde a8 sl olés Ob”l adllao
o e Sl IS 53 (6998 (nSle jlade Sl S 25 ol
)2 )‘J.O.a QJ)"TV{ )] 9 039 st.:‘)ﬁl .\)9) d‘)l.} Ui )].\.D.A Lol ‘MLL;O
ol 8y WAF L 53 Jlde o YL & VWAY Lo
ShSLS Gl (6559l ok dnogs jlade (VV) Kol 9 ol
zol> gy S 3l ookl L VRAF=Y - Y callwod Jlojoyed |y cp
cnols il (unon iy gy > (a3l YT 065,539 o) lneis
ul)iw.b9): L)’I dle‘\dl) YW ST u"9)’j L)“’9) )I odlaiuw!
0)9d (b ) cdmaly dm y3 (65,5l gyl &S cunl o 5l S
el sl o iy Loyl uren dx ) g BBl dguty ddlllas 350
2 bl e (6550l gylul Cunlaze g wlie golaidl
2ol adls IS 0 oS glaeS 4 ciladly i 0yed bl
di 5wl gao)d VIV by dlo o (g5)0liS ol sarwy
2 A) Sl ol Sl (egee b SLSLS (g5lS
wblp 48 5 (gl il (6559l 5luk (b)) 4 ladlas
g Sopdgn «sloanl (odlasl sl iagh pl 0 g9 ol
b JS olul padls el 08 (yp |y il aocecans
Voo Jold dm b ol 0dd i 38,80 Lasli Fo ) oolizl
Lg Lsﬂl“"“‘ dl.tbu)a l.: R X uin.&w odly .ol odg U”L:’
e g Kid bl cowd 4 g lub S po (a3l B 5S ze b
RS YAY (> el Jluky dngs (bl 4 laddlas )5 (V)
O Sz el 9 9581 Uy 99 31 S Ay
CJ““’ S ) o ol adllas C"L“’ Ll 045 o3l Lg)l_\& C9]aw
On g Saled 5 G 3L (i 0 D Ik Ay S
sy D) dgg  JareCunj g (golaidl ( sloin] Hlul drwgs

V\P¥

blis slaplad] (FF) 1l e 55 ool sla jise plo sl
Piobl 5 Oloy God Cats plS (b @lie GiSu 5> (il
Sl g arg plie (Bl s 43,8 5 cbla> 5 ()5 >
P Wi iz D939 ol LB awgmzns Iyl la Sl
2 sl 03 ol ol dmog 3 53l o il (gy5liS” a5
Jsb 53 (659U sl dmug gy b5 g Lhoxis (lailyd oz
5 ExSmedd Ulp el 3 WSl aslS gl
@y ol g2l op pliel (g5,0lS” Sise ST slasiyaely
A8 Bow Hlul drwgl Coowws
Pl 05sS ok 53 )lil byl Baa b easie lalllas
et & Slallas ol 5l Sy spape 4ol 5 el 00
pbl Wy adllas opl > oolawl dyg0 yogy 9 Blaal b (645 i

Ol (5 e Bblia Jlul dnngs (V) olylSed g (s ol 003
w95 Jao 5l oolil b (asls VY 3led,S wyp (slaslllas 1,
SpSpaeal gyl odlatl b s g 0dd (23059 opls
siuas) gl )bped SBW gblie (gl o)lnaiz
Slag b g (KBl dnwgi Jlde (F) Jhlen 5 )l Ailoss
oS U550 93 0 Wl cleMbl g bl ealil L1y 35 bl
ole el g jl oslitnl b (o8 oy Hile3 Sy (&S 9
Jedlasal b (&S wyp g 0pld 298] (@20 Pl
x50 g il e SeaBs (lies p ol (sladabin
O"L“l » ;wL@e )0 L] 005 Pl}u‘ ‘Sulfc bl J..l?u O"B)
wod Jlog ol slaglopd el cuty Ll (295
(2 WA gl )l3)55 2 g )12)95 pdesd pgyedes pg e
@ (o Coje gy 9 palE £ gl ekl b (YY) Sen 4
ol sgliel 3 jlub (6)ygliS Ay Candy suaig
9y ool sl il 5 313 s T adllas gl Wlazsloy
Fealiwsy goloz jo a (abj)l 3,90 slagpadld (obos )3 ()0
0391 LU HouiS™ gl liwl 38T 4 Wilodgy Hl5)68 1 (£ 5YL (g)luL
4 olal olod jo 50 05 bl s H0ye8 0 s gyl I L
Aoy LS g edg (bl cursy b cuwjlaze I e
bl e camd ol drwg Candg sl e
SnS sl bl 4 (00) s g ol
sy sl Wl slid b sl il (sl i s
i) 93 ) S ey asecun; g slenl galal
sy g loadld (230)jg ly (b g (e Ak Jilos
SinlaS )l anad) g Cwl oad odlatul baglic el
Bbo Nlodds poms i o b g8 5 cand bla g b yliw o
SigkiS syl b5yl 4 ladllas 3 (V) o,lSen 5 Lhwg Mo
I lagasls e slaslyy (Bys bbbl (slaglu s
o 5 Canwl 0045 (o (6559utS Lol )8 51 paiiane (iun ylis ol
g Lloads pleal pa b o yas i a8les (g5 ya0ly b, 5l eolaiwl b
e gl ol 00 (s Ol o 3 (555LiS ()lnly ks
$539uS ()l ol (slaadacs I Ol plio (5l 48 ol liss

anog 42y (V) SS5 g e 9500 Jlods (b bl g



Sl g Awgdo Sl

235 gl (655la8 o g )bl slaaalils 4 anlye
s 6yglan e 290 sl

b £35S gyl gl padls bl jslaies dal )

9 48 (b8 Olidllae ) olatul 3)50 slasadld 5 ba)lns I LolS

o)l ale sl (gySojlul clll s ola el 4 a2 g b

Oyme dabdl b Gl et g sloinl (golaidl
ol odol a5 job 4y Ll (650305 0950 g Lo e L

sdgs &S ol sy b faboaw 395 Bpan )
Y game dySlas il 0 glodas il oliowd
3 e Ol 5 4y oyl g enilansly (g liS
Canl 03)5 I o (elrerd 39S gy 0 Span |
Omej SRy > amd e ol (asls opl (V)
Awly 295" Jold) (oloowsd 398 p Sl N> (65y9liiS
ol ol 03&iw! (cb)‘ 9 &laud

& godxie il S )3 ¢ o liowd 09w B pan —Y
Syl Js & heolus Jolse J568 b pganw B puao
Sghro o] 4 (ol a5 ojgyel & age Al
logas sl plasd pyow bawgi piy ali]
395 5l ae Jelgs pln > 93b5 il & (sogows
2 e i aslis opl jlde (E) L) o ol
PSS M2 ggee 3 (SiliS (wej JS»
Sloads edlaiwl | oleesdd u«f@b 5 S AS (S i
Ol loelicun) (n ke |5 9 5988 o b
laJSia (o9l g 55> @lad bl Jlomi iog
O ohl Ol S @ s,y e jl el
O G 0,83 (Sl doeis 13 g 35500 (LS by
398 ST Gl d ol (9 5 939)0 Sl I SB
oS Kistes 5 K5 3blio 3 e (F)
Casd Gl g ALl 05j Sl loie & pro (i
ol slac)lus gals g g, sladawle S5glgn
w2l bl colwe VA b0 (ﬁ) Lgal g0
&lg 5B ol e ) bdos &S s o JoSiis  Kin
Ko ol colus o jasls oyl (ﬁ) Llodds
B 0 ULM: db‘wl Jf ol A Cun I) Ou“"

GFSHR ) S Gliokle (bl (21, weys -F
ol 29y sled 4 o ploj Jamecin; sla il
£ 2 o s lasaly g Cosl Sl dlie S oy
sleinl Gl s aSady ) cum jlasre (ool ¢ g
ol )If/wb ol ywlpw Sl drwg 9 (ool

V20

el cloplisieg (ol Lasls YV 5l oslizal L (Y5) (dass 5
25 03,8 oy WS B APAY iloj 0393 53 |y il i
s WA Jls 5 colisly Jlade oS smdie obis b adlles
2 g Cul odd dusbre WA Jlo o (g)lul Hlade op 5 i
S e 4 (el) laplaipy lul e i bl
9550 029 99 51 S 5 (FY) oo 5 S5 sl By tals
oLl (32 )3 (3L G5l dmgs o)l (b)) Sl ) el
Gl Sl 4 Ve V=Y Slojoil o asls YA Lules,S
day 0 b el wed e i ddllas s Wlasby ey
&S b ol odgr (ilidl Hlul wiy glb elanbgolail
oo 9 039 (2l gl sl Lo > Jatecin a3 sl
g M Il dnusgs (V) o)lSod g sl iy al33l ol
o Yo TV e o5l 31y s (s bl (it
U9590) o jlawme dmals oladl dn gy 0 el VW led,S
Bl (23035 (29551 Ubg Sl edlitl L g oad Ll Cumer
2 AVl (6550l b dmwgs a5 s o i adllae oyl @ls
y O cn ot hjgel 9 solatdl slaisy 5 cul il Jlo
DD (6550l Il drgs )
b)) slr @l 4 ladlas g w3 i @lie j9ye
a8 llls ;5 Ll ol 005 plosl 03y il (55,5088 (5l
lSen 5 (Sas g () Sar 5 sollalye 0ol el 508

2l )US ) ol () ;})BW oMl (g & elosls plosil (YY)
ol e lon o U g5 oS bl 1l ok aslyy ol
alae ) 3929 )98 laglinl G 3bj slol g golail
slapadls (sl (8,5 Jlai > bbd jl il (ales lojen
2l & Cs ol adllas ol (5183 )8 o yiwd )3 5 calis
w2 1y 05 g WlodS ayp ) 598 Sl (sles & SWlas
Oz 5 4l 5 gl gy panass b wsde Jeli
23 sl Cumdg (gwyp 290 Jold |y (65 SYsb (Sloj dial>
S5r9LiS 5w p> 485 ol (Sla B 2929 L oS w3 oo (LS
23 ks 4 oliwd 53 lizren (il cpl (b @lie
a9l o)lul bl adlae ol Sam plply Al o JSta
alllan ol obl () 32 ol ey 2 390 (5l s o 93 335
ol o slal s Casmt] gl dlpo )3 sl azsly 3
Ngy ey dl>yo )3 9 S (s | 350 Gl (6559l ()lnl e
o3t Job 3 1y 352 (il (659l ol dmgs (1SUsS slal (b

ke pasede WASIYAY Lo

g, 9 dlge
leMbl (5 yglanz jlai il sl (3,218 B Jlai 51 gy
&5 3 oldhyy Sl g (SKiuwed —(huosi (RRoR bg)
So ook onl (gloy odgae 4 dagi b Bl (lgym
oo 4 bgrya o] SAeMbl 5 laodls 48 ol loj (6 o adllne
b adlas cpl b 390 leMbl 5 laodls usl e YWA--YYAY



0 lero i (6 S ot (9 1 03Ul b 33y L] 53 (65,9 LS Il drwgd Comdy (25

Gblie §ite o wojs o alie il soailssg,
O slacdld cap IS LB e kS 98
Jedbo g bis plply adlie (nio g (jpslaS
<l gl oo glaasly Coggl > b oad ol e

alss JS (adls cpl bly ool 3 (YY) 5,5 )18 )98

.................... e yio o cans 1y ejp) ol wle

..\.QDL;Q
Sy Ok"" PIveS )’l LS)?.9§ é.‘olm Bl Lzbw 9 eslis
cblis g 1l o Connl Bl Lol ganwgs glisl)
dawgd polli (gl P iy (60500 jelaies bl )
ol oy gosdd s adls oyl (ﬁ) Casl (5y9 08

lie 455 JS & G ey 5 5 golie 3l 05 4,155

ol oy

slea s

IS @hagliS s gles 455 y9liS S Fglad
liwgy el > (slaial g (o3ladl wre laglojls
5 2liwgy (SigliS dawgi )3 e (B &S i
sbsols Sl Gaa WS o Wl jas ialS
angjlae Lais olul (65)0laS 3855 (g5)5laS
o slacl (oolasl (g el g duxe Candg dgu0
Slacuoyd (hpuS )3 (ere S I Sgls Al
o e g S8 558" de 0 s 581 Jliz
315 (65)gliS dnwgs g 4 olSuas p 9 48 )50 (S )9
SigkiS slaggls lasl sl asls ol (V)
IS ophsl i cov aS wmd o i 1y 05 el
IRV I}

g5 ol Jelse 5l oMbl o s £l bl
g Oledbl (yglid i (yphe (65)5LES )3 298
ML drwgr (il Copie Juped b Sl o olbls)l
el g My @ s 905 sladine) )3 1) (65)5laS
Slopsie opzpn 29d p3je (W) CudS S
Ygaxe bl 4 S oly I Sl yedol
dadanly Blo (o)X Cato ()i «(5jysliS
ol 38l ¢ lobuss KW Moi golaidl slacus y3 ol
S3oliS 528 9 S 2y higel Mg (Sx90
CabsS S0 g2 Olaliogy (2B (Dj9el 5 lalioy,
> gy, oluss (asls ul (YY) 35,05 45l Sw;
Sl 518 )b 5 a8 smd e i | il b))
a1y y9iS S (Sl dSud ay (g yiwd (IS
R L e e P N B IR &
MWW Jlo > e g (gl (pges (Sslavd
039 sl (nl s bguyo 598 Commonr A5) €5 (w0 Fe

V55

-)

(YY) 35y ol cuenl SLly (Sl 3 0fsgr el o]
a3 (slosndy sl el oyl Uy 5 S sk
Solesdin 03 Slilody (pl 4 3980 )L 935 pL
5255 3529 ) Cumpjlams 5 (55)5liS SV gae
Slodijey Blie g b yg9 b oS (938l )Ls
BT 55 55 Yl (ael 259 3 (LS (oS
ol Gy (o3l doys pasls pl (VA) 45 o e
Aad o i il JS colue 4 Caws |,

390 adsle 4k 2 0938 le T 0 (2B1)) Moy
6 gS ) b el (hyen sl b
LS Gidg ldsle i slad S 5 (S atl
ol ilog ) Sl 5 SB cblis @l
s 2 oo i § s 3G LI Al Sl B
oolatdl sl 5 Mms b olyen o5 1L e SB
s Jby o)) il e g sloal
ol sl ddsle w35l 9 Loy S il
@ adgle 0 plp 1y 5858 g9 ol Cuenl dlu
e Ol (Fye SptuwsS] (Lol 3558 (lgie
@ G ) il (ye (2l 80)y a3 LS ul (YY)
e o lis bl JS c,oL;

YO 3l i &S ol 4 a5 L 6 ormd aalio 5l b los
o JoSis Sbly oyl 1y 03 bl Colue oy
Slagyd s ()8 R jlai (S55UsS slapladl (YY)
ey g cblis 5 6)50 5 (Blyk )8 IS )
Sz 35 il )35l 5 rbo @lie JS ool (g5
a3l ol 95 e pll il Lab e 5 cbilis
Sbplidl )l aate Lol colie jop b cal ply
il IS colus 4 cond bl

ez plojbo GBI b Bl 435 5551 Bpac
o9 $5)9liS (A5 53 B Bpan dise )3 (5))gliS
SECE jldn (65)9liS i > Spasy 5l Jel>
bgrye (5525188 )3 (32 Bpae odes (i Moo 32
sl (65,988 (Sloaly O Slyoy olaias louagy iUl &,
b oblie hls (6559liS Ol (elmols (3,8 S35
5 oolatwl pae 5l b Jamecua; (Sogll ials
slodijp dasMe BB gl (b s gw
I oiby o Jlie el cole g sl
(B) 2bly oo 4558 i g & (aj ol (sloo s
A5 il by 3 G 5Pl Bpan gy 0l )
e oximd s Lasl cpl e g ol 0A3 41,5
el Gl WV (6598 52 (sB9,8

03 & e Coonl { e 2§ O il S
By Sibtag ailaio 3 45 oyl i lajsdS

390 4 dxgd b G oddyy WSad p sl 0l



Sl g Awgdo Sl

sbaylib ) shyliS su plesl Cggu 0 plos
ol Jl500liS g pllss S ()| cll (Slex
ling) Cumer (610K > ol gisS (655
oty @hJbsl PG el by,
2 Jidl g g Ghpns wre sblie I ghyslis

..................... boalnels ool e (Y0) cul (gy5lss” s

SIS i gl Jlb cumer Jlidl oy

LBl s
4 653kis i SGDP 51 (65,0l s
9 350 Sl 2590 (slid (el )3 il szl >
Ot ) S el S Lol sl plgs «
dawgs Al y8 10 Daud o oo xalg> dlaidl sla yiso
O e dlge p g3l il eSS
@logw oweb) oobamdl Slile sl ) (clodisS s
5 ol 5 (Cmiio g tdlioo (sl 4l olse 5 (555
dawgd oyt Cool B Slple ol I 5L )88
2 2l golaw splpl pialS oy b (glas
28 Ol jl Blo & sl (pliwg) 9 e ble
il g el & (pliwg) ) Cuxar I addae
W @5sliS G e pa3lS l (V) 90

Aad o s 1y o5 bl ST BB el

dx 1l 9 30,8 CudgS Mg IS F 5 ¥

» 1y oolail ol 9 63115395 u.gl)sl oS b adls
@S 5 0 8es Jlade WS spSeilul by Job
lodlys 8 pns u{l)lf u.g\)sl Caolroslyd B pas
4 adls g cpl il g)l5 auia ials saimo Lo
oBHkiS 3 ol Bpas BB asY 0jy b ply sy
ple CulsS e 5 (99l o050 s &y (gou)

bl (e g el @ye e o il sy
5 4 om Sl 6y AR 4 dol ) Caud
U5 sgbaier wree Jolge | (S5 (oliuag) (slalgls el
Sl It )9S waw 13 ok (gdrwgs &
Oilgial (Ganwg Coga 19 (slalingy mw yd (sl
5 IS s e )3 g 0 sl g 5 il g
cnl o (Y0) 29550 (o (sermngi & olitd )3 3T
dizsp 4 aYlo Ll Ll bausgto Cond b il a3
b 352 sl 3 Sl oliang, Yl 4YL s
Gl gl pieke (559l el
—opp cdawgs by glayedS 3 oliwg, sla,lgls
ladlops 103 5 ) o @l g o) S iby
Onb Cadyb il MU > 4 Lol Ll oo 48 it
A YL jlade (35w ool 3 ) o8 ol sl ik
B9 9 Mg Ng) (g e 9 2wy (2l
SingliS it slacled 4 dagi (5)sliS SV e
5 Ui ol Aile S (g9 ol @l LI can

\PY

{¥'r) ol )5S JS Lawgite jlade s 93 Lo 5 oS ol
o plael iou ded oo el Curer d> 3l i A
Spo b dawg Colid 3 5 oladl By, 9 Wy
9 Hile e odjgel slaaise pla (Bpas ladie
b oply &S ol (oolaiBl dawg (iSu )0 urer whe
Sly g 28lioe Wy 9 31) 9y 5 Spe e (oo Coglis
{VY) ol 08 daslno (liwgy (g

2k g sl Sl dng Sl
Ol 3929 (Sl dnwgs sl oY by 5 cunl (5928
5o ] gt Adle dasls 3 by 5 oo
oDl S5Yle m1jg5 g Cawl p3yo Sl o 3 oMo
2 Dgd o L HodS 0 clanl cllie e
uuab 23 ke u..m ‘_g.al‘iwa) CMSL\.Q‘;. L;Ltmjl& uL~° Qﬁl
5 (o0l lacaxs b agd Lol ety lobiogy codlus
(V8) Sz 909y ale (Slusl (5950 9 ljuaeS 39008
Josuico jyat0 Sl 4y G 1y Cudligg Al idgy Cov
ol o (2ligy Cudlig gladls ) ) 4

5 lio (bl oly il bl 592 £J85 9 Joo
—olail garwg syl o5 bl I alla_wl
Coj Slagpls Ole Lallg) & 89y 00 sloiy (eloiz]
o5 g ods iy ylolw ddlaie o )0 0 1) cudlad 4
5 Sr—ae mjg g Shdoie olad ) oge
IS sk 4 by, adliul slealy Jobo s b
dlse il (ol (slael,

3 S ttliowyy (P19 53 Byt 4 (o imwd
drwgi Olyod g Gl &Yole x597 cdamwgs o S
ST pled (i ] dnoly Comen o ST le
0l ¢ gbligy Mg el u_;.\,,auﬂ ol 4 dnols
oxl 3 (V) Conl Hll dng adgl slodges 1 g 5y
Gt Sl gl gy, gl slass Lasls oyl b,
AR 0 ulMAJ ‘)

SLE!

IS ol ggose b Jlnsl laills ¢!
-Je.k;" Slod 4,98 )3 jgy (elor] Pluwe o iene
sledld Lol glajiso jI (S 5)0lis i
O Sy e ol 2 o8 ool 96 > g3kl
b jyaliS Judl amwgs (6,55l 08 65l 6550
dbml 39 Fealaidl ¢ pliwg) Cumer g (SuSTy

iz Blod @y Canio @y G ggliS i o Jlizd

-)



0 lero i (6 S ot (9 1 03Ul b 33y L] 53 (65,9 LS Il drwgd Comdy (25

A [¥11 X212 X1m
Ay |X21 X2z 7 Xom

Ai Xn1 Xn2 ' Xpm
1,2,..,m )

o, Ll Ai 9 d})ﬂw Syl o pSoslul sl yasli 4 o )lil T

..................... lagesbin D T o)l (o Jlo adlas opl )3) 35250 slaass 5 4

39> g0 u.';Lc)'Uo] ‘5]9:\'9:,: s B 0 ULM; [ me)f sl 9
Dgd e dmlre pj 33 Pij ©jg0 & g le il

Xij
\l
Biz1 Xij \

w3 oo ol |y pl T au S L 2)3 sl plJ pasls Jloy jlaie X

o gy Jgesd 5l opled og—die cmss (Ej) (98] (e
] m)f odlasw! )9L'zln

Ej=-MYL,PjinP; -<E <\ M=— ()

inn

PL"=

D9 o duwlxo Y Jgo,8 g0 4 a5 cowl (b Hlaie M

A oo Ol oS 358 0 dnlixe (d)) Tl sl dn s jlade aeldl )
Ml 3 (6 S el (sl S SleMb Jlade i plf (a3l
(o ld ol (S0l polde dx ya B o )l)E 0k 1S puaial
By glody 5 &S cunl ol s lis il o p Kuss
ol o A 5135 50080 Ly Sty oglis el s o s
ool b ials o5l led 4 Bb (608 waouad > 2 ls

¥) 33,5 o dnuloes (W) )il slopadld (g sle coles
(i'
L B
WJ _Z?iﬂij ,V] <b)

Egoo a5 Wlodws d..f.wl?m §90 L Lmuml_w O‘il = 039
il S bl el
3 59k )ll (w0 yobaies dav S s 59 s ) e
A ool _wl ol 0ylmois Jie 51 465065 sla Jlw b
slagbsy ol 3 30)8 5 5 po—wye soby) j (o Gl
a3 alols Ml;mdt.,p)gﬁwl At ld L (g S paoad
435 bl ol gl gl ate Jlons) g cute Jloss] Jool, |
Sy adhold op 5t g cuto Jlonl Jool,y 511y dlold oy 58 50
CrS o L yile gy ol y3 sl aalgd ate Jlons] o ol
Syg—o 4 j85 (B9)> 9 0392 i (39)9 sl (19 9
xS o G plo 1l gyl 53 (VA) cslaay 5 g,

il K6 4y 55 Jse s 3l oolizel by eyl o sy (1) a5l &S

D9 oo b odd (wlide o
i=1,2.,n j=1,2,..,m {5

xij

= e
i=1%ij

dl).g Fl] ua>l.w R JLO): )Lﬁo Nij 9 ua>l_u4 4;.‘9] )IA:Q;O Xij
o wlido oy  yilo pgd P )3 w3 oo Lt 1y pl T a8 L 53

2, Degree of Diversification

VPA

2 E5pgkiS yut el .l (5)908 (sall g 588 LalS
ol 4 SaS cap & cuwl ()8l ol sble
O e a3l ol () sl ead gl
2 Sl oliug) Jlpls Y sl IS 51 (5,988 e

DS oo 031l 1y a5 bl
Wby @l @)l phe) bl 4 pasls e I e
ok sipsliS el b)) oSS cllas j9pe 5 e
(V edsr sloisbyy (V)13 3529 515l (sl ol il auw oo oo
2 e slagbyy apadls n e lagtsy (Vg (Sejdon
(e 9 =S sl yaslis sbol (@l IS aiws g3 4 563 b a3l
slagty) (V8) Bgdior prad o)lmediz (5 pSmaead (slapsdy)
odm S Sl ) ol ojlney (65 proua
Uit jlhre S il oolatwl gls 4 oS Jaylyd e eblodds (B yxe
Ol (F) 85 (e 8 ool 3y90 omiw Jlme cpdiz (St
Sep sy o SNl Jlos g e Sl byt
phllsl Ml (slaylpl 5 WS e pal dapls gz le
s 4 ojlmediz (§pS el sbahsy (10) XyS I8 eolinl

@ & Sede odlil gylul (2bj) Al 2 lodys
A 0,Ls] dedie Lisw )3 o] 5l oladiges

s Sl Wb ojline W (S emenal Sahy) Foke
4> (o ol (pl 935 pasdie L 511y lapadls g Lajline
xSl Gy badld il 4 Cuws |) 3Ll cooer)l
9 Bjlse 4 (2309 Cax SBFUSS Sbasby) ot e a5 3590
ol onaBgyme | (5o 0l (8l (hg) 4 3l sz laas i
o0l odlitwl adllas (pl )5 lajadls & 200459 (slp g Cunla i,
wole slagiyy Gub 1) buasls b (g8l gy cul
Caol 3y90 )3 1) (85, gl LS s ojlal 9 WT (o dnle
290 2 SgPuie 9 S5 gl el Cnl w3 ced by padld (oo
ool 32 9551 29, (V0) A5 (oo (655 5l o gL (i ]
2 odas paphe Sy (98] sl B)S S5 Sl 95
S G @ Wb cledbl )95 g sl pole (58
oS sl 5,00 Slsie 1 35390 (isebo] pie e oims i
e o OleMol (6555 53 (2981 503 )l 4l ply S5 )
ol Pij paseie Jloinl @iy dluy 4 o5l Gliebl pas
8lise 3) Cope 4 gy (el 058 g, o(F) S0

ol 2980 doml 5 S0 4 (4yS el L le Sl
lre oyt 4 Dlgie (951 & Col MBI g5l yilo
29, 5 4 ol sl sl
oo

3

1. Shannon



Sl g Awgdo Sl

S glbpadls oy b Shy aods (V) Je

loadli (g pSojlul doly comizen and o0 L5 |y (aonetin )
S¥ls Jolate Hlwg b yasls @S .conl sad (dyre Jodo cpl jd
bsgio Glyds oy glls g 41 (2 590 (Sloj 0jl Jsbo >

.................... posve. Bpae 4 by Olpndd coys oo poin Aidbe oS L

oy D90 Sloy ojl 0 (b by (gl & cunl oleowds
@L\M £ gom )Ja) UJLAM.) 6[!&03[.@9 dul)l) Gl é.‘i‘a 5 Ll
oyt (i g odles cul @ish 5 4 3ledlil g hoglas
b oS (G568 4 el 42l 23la5 ) yume LS 15 wige o
OIS )3 (65,98 pgews Wl Bpae WA Jlu 5l o (sl
GIPl p3 ladle (b ks g adl il 3y Gl jyelas
e 3l (6505 b b 3 (oo 395 B s il il (S
&3P POk lerd pgew Bpas | AS o0 Soym V)
Eloplidl ol b wlio ) cblis asls 4 bgpye plb
5 ooy Blagd Cal i b plie (i > ol Bl
8l gl 3 (3,8 5 cbli> 5 (8 S (2bjoble
al53 (FF) ol aily (gnud cdl ( JluSis g ddg mlio Lials

Job > oyl B g dcutis wlio 5l Ol cusls g e pj ol @l
O 9929 L 45 A3l oo (alS W9y > ()2 3)90 (Sloj 090
sl o i Sl Cndg oaima s il (ol (slao phs e
oL auis .l ol @lie 5] e s 1 i cdls 239, 4ald]
e @)l glivly 3 te A8 L9y Ll HinleS

Sl (B) a5l ol polie &S Wy 5l 0392 (Bgske b i
Dgas oo A lu ! ool
Vij = Myj X Wjj (v)
so i ol ool by olie i &S (g b el (o 5lo W
L (A]) Gite 5 (AF) cuto Jloss] Jooly oo p )3 352 anlss
23,5 o0 (e ) Jge b il ealisl
A7 ={(Maxv;j|j € J), (Mingv;1j € )i

=1,2,..,n}=
{vf,vg,...,v]*,...,v;} ()
A]_ = {(Mmlv”b E]), (Maxivijlj E])ll
=12,..,n}=
{vl‘,vz‘,...,vj_,...,v{} (@)

9 (d) cate Jlol J> oy 0,5 pasdo §| oy cpilo £5
D5 oo dnolre dlold o310l &b (d;) Late

df = [Sm vy —vH)? ,i=12 .,n ()

dl_ = 271:1(7717 - Uj_)z ,i=1,2, e (\\)

ooy 4 G AL pr (ol (S35 dmslone (olod 3 g
25 o £l 25 Jgesd jl eslizal L (L) Jlo)
d:

i +
vl 0<clf<1 (W)

cf =x=

. s . “ + . P e
Mg oo sy Ol (J9p ey ol p a5 e

oo day gl gad b oyl B Shg-) Jg>

<! i) dr wwbghe (A bl e hosd  olesd

% ” :;j“ T;;‘}’l;&“ % % % % Kg/ha Kgha ©7 00"
VY/YAYY B a7A) YOV¥VY/¥ o[eNeY ¥Y/AvHa Yo/ VYYD AV Y . Y¥/SVYYY doS
YF/AyaA WYY/YY YYSAANS VWA Fel-¥5 Ya/YFYA AVATRA V/YYAY YAX/ V¥ LV}
Y¥/AY ) \YEFIYYY DAYYDS/Y ~[FYYY OV/YYYY ¥Y/AYYD V/AYYY < [FYYY \WY/YAYY u.i;l.\.a
£IYa¥yY Y -a/AVO¥ VASAY SIYVYY SISYAY O/YYaY A2 NARSTA YO/EY Y )l;\;m_élydl
YOIVYYYS VO/YAYY Yo/ AY/-YAY VWY/A-AR VYW/OYYEY Ya/0- ) WY/VFYS  SY/EYVY Q\)M:u Cupo

e cudly Hlaml g5 o3 a5 glgS 4y bl oo glogl s Sy
o Dge Sloj ok Jsb )35 il (gjygliS (slaial g5lul
gas 8 DAY aVls 5:S0ke job a4 (Y Jgiz) 2l GRSl
gy (P9 Carar (anb A5) 25 g Slodgr (45)5liS o gl
=WAY Gl o (b > cominpd Gl 039 55 VYA 25 il
S 2liwsy cuiligy S iidey cod 45 FYY o gljl 4 AYAL

ol 0391 )8 4 Josudo aliwgy Cublige sladils )3 5900 485

154

0)9> Jsb )3 (oMo Clpe gy )y (eloirl dn o el

dobro Olyusd Copd Hlade &S (£920 4y Miud wyp D90 (Sloj
Ot SUsS slagasls 1y (suad g 3 el sl 0ad
plo 4 Cos YU biws Ol Copo b padls s e ol
Sl S o5 23l oo B g oo a3l e cpl 3 lapadls
e S (oo dnule |y (g (sbvoly S5 4y o il (ol
2o il b 3 WASSIYAY lej ojl Jsb 55 sl oyl
Sk drgi A8y & g) X9y & Cwl (b adld dgame s3> 4
QLS (y 2 3590 0593 Jobo )3 1) 232 il (659l s (o loa]
il 15 LoDl s b o yasls 8108 o g Lol amd o



0 lero i (6 S ot (9 1 03Ul b 33y L] 53 (65,9 LS Il drwgd Comdy (25

Sloinl an (b ad bl dwogi b Sy -YJgs

Plwg) (PP 2 Gp a4 eopd JB g de bl Cumer b 13 £y B S (65,5l sla sl
Jls - ] @ oo 3145 e Soilul sl
YOV¥F SEVEY YAYYYAS DY 5.5 YVAY e
DIAYD JAFYY YEV/DAAA \SY- WAL Voo Ko
FAMAY/\Y SJOVEYFYV/E Ma-/a A¥Y /0005 DAVV/YYY oSle
YAYO/\Y0 JIYEYD YVEAA YYV/¥YOY YOO/0)F AAV/F15 JIRER]
DIAY ¥ YOIAYD B/ VYY) \ajarss YYAYVE W s

Lol il 2 oo Mo 33 35g) (slyls olel sl S o
Lawgio e jl 5 i Blos gliwg) Hlols WL bawgio 1l
obiwgy Hlgl 5l (gl del)s 5l c)lade g 039 YL aise
Sl aalys JS 51 (6559l iS pt 50wt ol o3ilo 3L
s @ 0L Gl (b g Cs (2B 259y (S (gl
il Sty odimd s 45 il aibly ialjdl 5 il Coglite
e aieS sl (655l oo S @31 it Jelie 4 (Qliwy)
039 o3 Y 3gas ] lade diy iy g o3 VIFA Lad L o)
3613 203 VY (38iko sl 4y ()2 350 (o 0y93 (b g o

ol odel Cowndy (65)9LES g Jeliio 5l oliwg) Hlgils YL

Sloj ol Jsb o egite sl (eolaiBl dmy sla 23l

o8 cudsS i SV Jg) ol (Lt 93 1 (oo 2 390
bl gl (65,9laS ¥ gaxe B )b I (Suules 4 45 (2o
Lpd o LS )y 3y90 Sloj ojl 3 |y gy gy B9y eilons
FB a5 il el (b ) je ) cdsS Mg ol 0hg
0Ll i Cal o s 5ol (g e ALEIS (glalan Do
g Al &SI sy 3y90 0y90 Jsb p3 VL Ls cblwg
oelaidlog 4l (ooladl any gloadls okl s 0o
S39LES iS5 (53)9liS i 5> Jladl slasadls e
15 55555 el b 5 by b Ll sl g 5
Pl asn 4 delyd Cor s Wlodgy —ialS Wgy (lyls geme
0)kgd ey 390 Sloj ojl Slee sl Sl 3 (28l L ol

LBl axy g pas bl (Smogs B Sirg -Y g

(59U e Lal)> dia & ol s alo S W5 LS e S Mg LS GDP I (g )5lisS’ a5 e Jusl
% - Kg/ m2 Kg/Person % % &ySojlul sl
\ 2 X% +[AADY DA OAIYD A VIFVFA VIA deS
AAVRA AR VESNY VoveY YYa/yVe¥ VF/AY-Y \ELY Adon
VWYW/0-YY V- 0Y0 VAYY - AARVATATAN Vo /OAN VV/ovos oSle
YIFYYA <[YAVY <IYYVY aF/fvy VA« -¥ Y/YYSY Hlzocdl ool
Ya/YAVY WAL Yo/YAA- s[5 ¥ W/ VSN Yo/YV-0 Ol o b

b by g K Lol top (olend 355 Bras b
Ay gy g il Slbls) (& g Joo (sleinl an ol polie
i il (55,5l Il drwgi 0 ege B (5)y5liS pd
bl e dr o 0 (Sl b (9 gy e ls ady Llansl

«$5y9LiS )l drwgs sl jasli (g Al 4 plSl (s P55
015 &) () gt o of ol 45 0 gyl s, 51 odlisel |
Cunl 085 duwloes Al Gjao 4 dx o )0 b jas Ll (59 WCal
blie So byl dm e 53 apadll (g ggete & (sS4
day 50 IYAIYAY s alold jd oS dad o Lo dalllas gubs
gl jl cblix 5 (olowd pgow Spas o adls Jazcecuw )

Aa 2 s a4 bayye s(y39 -Fgse

039 el s lk 039 sl gyluly 0j9 Gl g luk
7Y, Jizs! oJ-ADY EiakiS sl gl .55 rhasd 565 Gy
o0y 3 ialiS A e -/\aYA il Slbls)| NARAY stlrard pyows e
/50 30,8 w;f_-\]y = NANAYZ e (b 0Dy 25 o[- ovF e ol ae
<[+YYA ol cubgS Wl L ofeavy Cublige Y bl ol do )
b ash 4 el yd S <JOAYY J& g Joo sy Fye o)) Joyd
-1NY¥FD 850518 e sl Jeeqd ol (PP 3 Gr ey /YYFY b @l jlcblis

v+



Sl g Awgdo Sl

o+ iy ) glie alss
+[+Y¥ O b Hlub caslsy

--------------------?-mb-wl)’é‘ M) éf At Cans ) d)l))l) (S LﬁL&’JL"’

Sy b 3Blge yol cl il 0ud yigg Lail gemme > €5 (g
g Sl ooy 0y90 Sloj )93 Jsb 53 A nl (sl eSS e
ol b 4 8 b gl I cblis jasls Gl s
S bpasls ady sl oud gy (ise il Il
Py Spas (adld ohg Mllie Glul Cax oM,
B9y cnpote Sh> @l a cul 21 8B i & olbesd
8l (pliond sloodles bl Bls s 4y yal () g conl 3500
Sod Js 4SS 0y Sl Ly plerd 08 Bpae L

ol 48l a8 0,bgd cuand (g 3Lwdls]

AP ST SR A R
NN N RN

P (S5 e badld (g me I o ol

Db oo duloe dy 3 (caas 9 Jlonl o ol 4 Cos 4
Ol (65998 Jluky dnwgs cadlllas cpl )3 (qw) 390 Slod S
bl Bl ganas) sl (oyp 3y90 slaJlo (b )3 35
2585 0 Sygo (V) Jsep bl 2 00 dsloo Cli o35 i
() Jlges) (ol gy Jdges wasy sl Jlo 2 s)lul 548,
15 3y90 Lo Al iyt paitio ) e dn yi ] 25 00l
A gl el sl (g5)5liS Il dseg sk 4,
Mged bl .l o pbsl Wllis & yan 4 (sauaS, s lub
3550 sl (b oMo ard b oy ()l 04 s,
@ WA Jlo )3 4y s 5l g Ml Gl Jb 3 oy
sl (b 4251 sl o) WAB Jlo )3 (5)lky 45) cnpe

L

N \5 v > » o 4 S
S N SV P O S S S S
RN U R R N

o o A N O

10
12
14
16
18
20 v

= -O- - Enviroment

$iogiS sl g)luly Jlade ol el cd) o sl a5 sl
sl oAb (y 3590 Sloj 0jl Jobo 3 352 ]
dewg 4y dalllas Jgl sla Jlw ;0 a0 LS (V) Hlages
WAY Jlo 1 bl el 03 yiul3al Sl jo 05 bl (goladl jlal
oy 395 Mo (p FeS 4 VAR Jlo 3 9 00l (Jo3s (5)luk 8,
Sk B9y 055U sl Jlo ) (alegyd g 51,3 L caalsl 3
A8l Cawd San b i 4 WWAY L )0 5 00d (3920
o e Sloj 093 3 olaill gyl Jgl a) ()l & el
adlas LL b goad Jop assl )5 gy ol aliwlio Lol .ol
23058 ol oS ot i gyl byl )b 0 (o090
e 039 b )8 CudeS Mgs oS o amd e (L b pad LS
iz (s3] (65l e 1y s 8T st /54 V0
CubS Mg jlade p 350 Jelgs Sl (o015 5 il gjyeliS
Al ey ol b g JaSis 5 lsn g ol Ll jo 8
@ bgye o)l e o 3pS 45 e300 (L5 (1) 413905 (s 2

"W

Social

P L

—e— Economic
YYAIYAY s (b oj bl 43 (65,0l lauly dxwgi Wigy - 3900

gy Sy 205 iyt olainl sl dax) olon

3 5 5o bl ol 55 sl Sl (53545 > (s
@ bgye o)lul 45y ooyt Sl 0390 Jo (5)luk ) ggene
WAY Jlo 51 Lol el 0392 WYY Jlos )3 )] o0 508 9 WAS Lo
2 g 4Bl Sl elnl gl 45) (o B9 4 dm
059 P ot Caol 031> Z5 (g )lol 4y 0ybed LEals IVAY s
0a3ls 4 baye (55l s)lul (sleinl dn )3 (+/0A) (s
Jade  63bj b o Sllg a3 g 4 bl J& g Jo>
&S amd o s (as s cpl Hlade wyp )b elanl g)l0b
2350 sla b (b ) (i) alliul (cleal; syl aie 42 51
518 g 03l &y b b ol 0y Lol sl 03y ol Bl (s
ol 9 cdgd 6y lo pr Jado I o a5 arsly (ool sladg,s
sl > slel g)lul saas) » @b Pl g cnl diej
s et ls ad e8> cas (K05 (gow sl aily (55UsS
Olod g Al o glogl (ud s slsl) 53 (oMo e b cmy )



0 lero i (6 S ot (9 1 03Ul b 33y L] 53 (65,9 LS Il drwgd Comdy (25

5 ol 0397 LT s nlS” slinly 3 olil o ol 8T L
ools LtalBl o B shaie 41y (65,5LS <Yy ame 3,Slac
Slo 59l s pyans () sBBITE 5 gy 03Ul Lol
ale g ol el gl (sl ()l Slilad g Jawecn
o pgow sl ol laasiz e yal ol sl 01 (anb>
i8I sl 038 ST ) Litpatong s o (gpgltS

Slgs o (030l sla 5, 5l edlatul g poa (ol Byns i

Sl Al Jasecas ) ol drwgs i S )0 ek L
5 ol e ks Cape 5 oo S Wl il slaely
Al awsls Ol:(.wl d)'”h.‘&f cshao s j St drwgs

(+TOAYY 59 L) &5 g Joo sla el o elamsl i
039 b) Came (b 4y 255 ((NAVA (50 L) il bl
53 du ly dm ol Ceal & o3 A Dgas gaazme 3 ((/VVVF
EaWsS Lisu drwgs o scdlopj 5l (S bloaly jolaidl
s olmodl> i« allaw] 5 cewlio (b3l slaoly 3524
9 VB obrl by pjy g slraose (olod ) oo
Al ligg g il ( aly SblSel 4w yiwd g ]
DS @lop iz )3 core A (Qliwg) Sleal) g iz en
ol el )y b gy 3l plee SialS g Jla sl iol3el
2090 3 (V) Sigf 9 ol 9 (A) Glee—w e 3 el
oSl il Slbls ) (o3 wre pas L ol 4,5 )8 1S
Ohles 5 (AwgMe (Sla 5 (V) plSen 5 (Sos8 lalllas )5
Sl elatsl kg IS g Jel <52 35 (1)
dswgi gl Sl il SleMbl mle 4 awpiwd (ol 0
(5955 08y I3l yemd yal (95000 sl (65psliS
Olelid)S" g (f555laS anale (yo bS] g o «0jp9liS
0SS (ag ol dado 55 2L)l3k 9 JUidl dine) 5 5 0ad
30 (V) ohlSen 5 (J as el comon (b 00 25 o0
ek drwgi g pa3LS ol Cuenl 3)50 13 (pelde sloadly
ol oyl pxe galaly Hlul drwgd g Cuen Wl (65,0l
55 o blago g (b jgel OMSiie 88 (g LSy 25>
Ay cladely jl Of wilyw galS (e sl Saglly
WNgyse slouiy Hluly dewg Lol lge jl a8 Cunl Coumas 0038

6599l st 2ol )d g 503 CugS g )8 odlasdl amy 4
e ol Slapad s o dake < NYFD o < [7VD (o b i 4
hS 5 £555ltS Y a3 Shas el s ansls
drwgi yd C)j b s &S C il Jolge dlon 5l ude slaodlys
03l3u0l) (6550l (g )lul oLl Oldllas zST 55 ool b
oMo (Bl (V) o)y Kan g oluygls (V) oK g g3LTs]yo

(V%) o)Sen 5 oy (V) Lo 4

039 45T )90 (g
gy (Al ) (659l i slaseld (518 iz ol
9 o yid S byl bl )3 (6 5k (sl lie Sl o0
b Ll 5,8 il el g amd (ol dlge By ae
55 (1Y) Sings 5 ol a3 (s ol coonl 295 el

vy

Jlo (¥Y) (g5500,8,5 oillabu glaadl b gollas tcunl VWA Jlo
JHde g wib o 35 pliwl o edyxwS JLuSlis by )lae VYAR
el oS el al yials cu b 4 0h codd oje 0 (Su)k
.)9> 4)9) LY )AI L))‘ ] 00D UL_»:‘ é)l/m » 499]& .\4.]9: UM_Q)K
Sl (28l g 508 csS g Bl Vs 5l (S il e
b 3ely Bl Jlo cpl g3 35 il (g5y5liS iso ool

SLlogs L9) 9 bl o Ao ol 3 LS 31 (padld nogd (g5y9lis

ol 3l (gl ixie Sllogs b Sinlen 55 jasls )

ealoiudy 9 (6505 22

S gl cdmngi Jb g3 sloysiS plo aiilen ol 5
VL g alande Ll 1o 4 sl coolatil (gl i e
5 LSl Sl ayg) 0 ool 5,8 oo 3 1y Jidl g g ]
5l (ol SB Gl d 5 (Sogll lul 3 alerd oS
5l e 4 a8 coml oo ld (slac g e i3
O dedo o ame (gl (e 3,8dee y08 ials (S
g Pl gl el rilagg OMSUio g Cannlo (Jamacinn 452
P b 0,Sey 4 an g pas dlaly pl e wl ol b Cabs
by cglled ol dags Slg5 oo babab (65,528 clacullad dags
0sSUsS el 5 (Mt g Blowo o (g )3 5 035 909) (2>
ool g il ash oy cwjlase o (Sipyd  slain] (golaidl
Wl 53 5l5l ke Olsie & (55psliS Sl dxwgs )l b,
x5l e Hluky dewgi 4 (ol jslaies 532yl
2 SBhdswg Ng) (o p g b)) shaier cele sLa b,
SipgliS e g (sloinl (laidl (SUsS slaas>
lp Sline g 03,5 dnwgs pas hY> CAUS & oxie Sl e
29 ool Jlail y Sl OISt @) 5 alS 0je )3 (Y
Obl 13 (55)5LiS 5yl drwgs Comdy Dbyl 8 gk
ol o a3y 0 )lirodin (6 S paenas gy 5l oalaiwl b o

ol jl cblix (o3 355 g pgas Byan slaadld
oroter o glie sl cdby g (IS (ol ao)s (b
2 g Slosly poliail 33 4y (Jazocayj da 13 1) (el
Ik e Mo I3y (6,85 Wlgiige il S o g, e
dles 3l onb oo ) cbilis 3l 4zl 53 bl oot
g0 3 55 (1Y) oSt 5 S aallan 5 o o sl
Oygo G315 (659liS a5l sl o oL e
oo 5 o sl (6350 g 55 el 43S
b g wren OS5 @3 jlo)lgen (b @lia Sl gy 0
09 b @l LS 2l50 bl (o) SRl 035
5 S il b dawlyy )5S (g3 5 pells sloSs
gl a dagi pojl &5 Bl oo (o) saies g byl
Gy e LS e S o s |y qolie ol ] s
Slilllas )3 3o (alaosles oz B8l po3) 9 (alaer—d pgo—w
5 5 (Y) ablolye o3l el (V1) (lSam 5 oliypgls yulas (gs0

obond 0jylo bl (glaan 15 ol 039 ST 590 (YF) () So



Sl 9 gt (Sle

2l 292y Wgd o0 ) (il (laomecnn )lul (il
Sloss (il Sl 29 il g lio Lol ol il
elerl —(olaidl dangs gl Slagile Sl (oliwg) 3 5 (bl
odas & daliwg) sl ofagr yol (ol Lol 09y o0 sloii slanel> 2
s 2,10 St stpanl dimd o St ol pslats |y o sl
20 9 1O e SIS ) ansle g sl ofjpsliS
B 31 ok )l el g ixtao s Slgo  2liE Slge aye >
dpogs (o3laidl dn y .05 aljle (6550luiS” WY g axe Lo
SN gaze A5 3 (65)5LS slaodles (2Ll (Rl can 395
0ol Gl 055 5o g5t IS Al g5 psliS
ez ed oS glaosles )l g oliylis g ol
65931 N g Aoy palss IS | ablis (gl lSal slony
Bpan Al Copde St Sl cngh )bl sloaSid 558
sl 4l ogad ol )3 whe (il Sl s 5
@dleal Ol )3 (55,9t i 2el)> el 4 255 b iz
Sl plo )3 )l ake s b 39d o droi (55)9liS dngs
SB35 «55ysliS (s @lio ylai aej ()3 See
G 3 gl aelys Gl el isd glio 5 iy,

Ssl walp 1y ol slacll

N Ol
A9 GBI Jgo! 51 (595w
b 53905] soles Lawgs ailalST aol colsy (clap,d adllae oyl )

b ol
3 el Wlhe iy gy adllas glaas 5o

OB Mg &8 Lo

Sl Aol (dwgpde Bl 4dye igiby onl g (b
(Sl Aol g Mo (Slis 4y taodly Jilod 5 (wlid (b,
oo (Blio 4npe 1 2l WIS 9 o)l

&lo (5,8

03 Z8lie o,lai 4 W8l i ol HBaing Hb! plo

1YY

3 05y9liS (sl (B 5 camlio dalyd sloul il 0399 ST 390
9 My Jelse (2D s5yglitS ¥ gmame 5 Slos (I8l 525k
2 dladl jlhl g ol b)) dlax 5l ol 8 Jld]
315 sl ks aely ol )3 cane (15 &S Csl (55,5L88" i
Oy dmely  slie cusal u...nl; 5

45y s ol 3 )lul slpad b (4jg (b et b
5 slel (latlholal Gl 05U sl by
5 So S adllae (bl oy sliwl ad awbre Jasrec s
axgi (2l gokw plad 53 5lLL bl s (YY) o )Sen
Eolyr Cundg (5ygliS Sl «55sliS @lie) 555l Sk
oy S jlazes 2 4 (oo 9 Bi9el pole 5 (Ui,
Al )3 )l dngi g) (Bl 5l (S g aalllas ol 39
x> a Sl el p3 gla s ) ohis sloal 5 g2l
4 9 o oanlie (55,5l iSu )3 (65T dngi Lapmecuny
Sy e AT 5 ITAY A0 ela JL 15 el 5 & og
DR U ar o ol ul sl oad S amacis gyl
il g (i (2l ao)d ol plier S pge Byiae
Gy By une odos &5 Lol el 039 (65,9liS 5y By ino
g g0 odlitol (65)5liS Slealy ol oy sla)sige 55 (555liS
e (alS 4y e 5gltS i Ol clealy 8 PG
5 et (Sogll Sl (b Slocd s By
5 shl ol (g)luly d9-See (551 Bymae ilwdin
0)93 bawlgl & S (50 bl )b (ay 2 3y90 (Soj 093 Slatl
o5 dlaidl axwg WASIYAY o Jlw (b ojg )b
M b @D el oal J 5l (Sl a8 s, s,
b ST el w3 sl o9 b Lo ol (o )3 o) cugS
odalin (slan! bl drwe sliwly » ol ies b Jle S p
S 85 plon sl 0391 Iy 5l B9, geore 3 Ll 9 0
b sleialdm laadls 18 Cap ab S Sk
O s slily ) Mo i L ooy 2090 Sloj g0y90
il Jo3 g sl B9y cdy o0 sl g 39 gl

Spae jlaie 395 0 Sty adlllas | Jol> gl & a2 b
2ol QL) a9 3)90 Sk ()9S by (olend pye
OBl (30l slaosles 5 b shgy (Byme L g 2,650 )18
g (aleord 03l (nl Bpan I (B Jamecinj sl
P e G (b @lie Bl () 3590 s (b
5 canlio 42091 amass il 05 liwl e glul
Sl (S SR plis placdld Cge pY slaplal plox]
358 9 cblis g )5k 5 (—8byd )8l clyy s o—5
cely g 3l o dilate gl tortly et BT (gl



0ylemoiar (6 S oS (g 51 03! b 332 bl 53 (559U Sy drwrgd Camdg (b3

References

1.

Akbari M, Badri SA, Shamanian M, Amini
S. Objectives, motivations and barriers of
organic agriculture development in
Ravansar city. Environmental Education
and Sustainable Development. 2019, 7
(2): 63-76.
https://ee.journals.pnu.ac.ir/article_56
03.html?lang=fa

Amirzadeh Moradabadi S, Ziaee S,
Mehrabi Boshrabadi H, Keykha A.
Agricultural sustainability assessment in
Iran by using sustainability composite
index. Agricultural Economics and
Development Research. 2019, 49(4):
661-674. .
https://ijaedr.ut.ac.ir/article_70340.ht
ml?lang=fa

Asghari  Zadeh E, Nasrollahi M.
Comparison of entropy and fuzzy
weighting techniques in using the
PROMETHEE method to determine the
top part makers of Saipa. 4th
International Management Conference.
Ariana Research Group, Tehran, Iran, 29-
30 Azar. 2006.
https://en.civilica.com/doc/39939/
Asgharpour M]. Multiple Criteria
Decision Making. Tehran University
press. Tehran, Iran. 2014.
https://press.ut.ac.ir/book_2372.html
Bagherzadeh A. A review of the
electricity = consumption in  the
agricultural  sector.  Ministry  of
Agriculture, Institute for Planning
Research.  Agriculture and Rural
Development. 2017.
https://www.assc.ir/upload/upload/ira
nassc_masrafbarqkeshavarzi.pdf
Bakhtyari S, Dehghani-zadeh M, Rayati A.
Productive and non-productive
entrepreneurship role in economic
development. Journal of Planning and
Budgeting. 2012, 17(3): 131-159.
http://jpbud.ir/article-1-640-en.html
Bayat M. A cluster analysis of the
development evaluation of the villages of
Kavar district in Shiraz Township.
Geography and Environmental Planning.
2009, 20(1): 113-131.
https://gep.ui.ac.ir/article_18433.html
Ceyhan V. Assessing the agricultural
sustainability of conventional farming

10.

11.

12.

13.

14.

15.

16.

systems in Samsun province of Turkey.
African Journal of Agricultural Research.
2010, 5(13): 1572-1583.
https://academicjournals.org/article/ar
ticle1380877499_ceyhan.pdf

Charaghi M, Ghadiri Masom M, Rezvani
MR. The role of non-agricultural incomes
in food security of rural households.
Food Technology & Nutrition. 2016,

13(4): 71-78.
https://jftn.srbiau.ac.ir/article_9282.ht
ml?lang=fa

Davarpanah S, Hashemibonab S,
Khodaverdizadeh M. Assessment of
agricultural sustainability in Ardebil
province using a hybrid approach AHP
and TOPSIS. Journal of Agroecology.
2017, 7 (2): 17-30.
https://www.sid.ir/paper/254760/en
Ding L, Shao Zh, Zhang H, Xu C, Wu D. A
comprehensive evaluation of urban
sustainable development in China based
on the TOPSIS-Entropy method.
Sustainability. 2016, 8(746): 1-
23. https://doi.org/10.3390/su808074
6

Etaat ]. Population and sustainable
development in Iran. Social welfare
journal. 2011, 11(42): 7-
36.  http://refahj.uswr.ac.ir/article-1-
726-en.html

Fallahtabar N, Bahiraei H. Dependence of
Kashan sustainable development on the
water resources of the arid and desert
region. Geography (Regional Planning).
2012, 2(2): 215-228.
https://www.sid.ir/paper/224099/fa
Farsi N, Charmchian Langerodi M.
Factors affecting the environmental
behavior of rice cultivators in county of
Sari in order to sustainability of paddy.
Environmental Education and
Sustainable Development. 2020, 8 (2):
65-78.
https://doi.org/10.30473/ee.2020.656
4

Gasparatos A, Scolobig A. Choosing the
appropriate sustainability assessment
tool. Ecological Economics. 2012, 80: 1-
7.10.1016/j.ecolecon.2012.05.005

Haji L, Chizari M, choobchian Sh.
Structural analysis of factors affecting
the  sustainable development of

YOR-YVYY :(f) YF F+) .,_55,51,,:‘;5 sl ‘:6@9}3' - ‘_;oJ.C aollad


https://ee.journals.pnu.ac.ir/article_5603.html?lang=fa%20
https://ee.journals.pnu.ac.ir/article_5603.html?lang=fa%20
https://ijaedr.ut.ac.ir/article_70340.html?lang=fa%20%20
https://ijaedr.ut.ac.ir/article_70340.html?lang=fa%20%20
https://en.civilica.com/doc/39939/
https://en.civilica.com/doc/39939/
https://press.ut.ac.ir/book_2372.html
https://www.assc.ir/upload/upload/iranassc_masrafbarqkeshavarzi.pdf
https://www.assc.ir/upload/upload/iranassc_masrafbarqkeshavarzi.pdf
http://jpbud.ir/search.php?sid=1&slc_lang=en&auth=Bakhtyari
http://jpbud.ir/search.php?sid=1&slc_lang=en&auth=Dehghani-zadeh
http://jpbud.ir/search.php?sid=1&slc_lang=en&auth=Rayati
http://jpbud.ir/article-1-640-en.html
https://gep.ui.ac.ir/article_18433.html
https://gep.ui.ac.ir/article_18433.html
https://academicjournals.org/article/article1380877499_ceyhan.pdf
https://academicjournals.org/article/article1380877499_ceyhan.pdf
https://jftn.srbiau.ac.ir/article_9282.html?lang=fa
https://jftn.srbiau.ac.ir/article_9282.html?lang=fa
https://www.sid.ir/paper/254760/en
https://doi.org/10.3390/su8080746
https://doi.org/10.3390/su8080746
http://refahj.uswr.ac.ir/article-1-726-en.html
http://refahj.uswr.ac.ir/article-1-726-en.html
https://www.sid.ir/paper/224099/fa
https://doi.org/10.30473/ee.2020.6564
https://doi.org/10.30473/ee.2020.6564
http://dx.doi.org/10.1016/j.ecolecon.2012.05.005

Sl 9 e Slo

17.

18.

19.

20.

21.

22.

agricultural production cooperatives in
rural areas Naghadeh Township. Journal
of Rural Research. 2016, 7(1): 195-216.
10.22059/JRUR.2016.58392

Hardani Sh, Sheikh Davoodi M],
Asakereh A. Evaluation of some
sustainability indices in Khuzestan, agro-
industries using multi-criteria decision
making case study: maize, wheat and
sugarcane. Agricultural Science and
Sustainable Production. 2018, 28(3): 97-
113.
https://sustainagriculture.tabrizu.ac.ir/
article_8062.html?lang=en
Hoseinzadeh Kohsari M. Desertification
and sustainable development. Second
national conference on agricultural
engineering and management,
sustainable environment and natural
resources, Tehran, Shahid Beheshti
University. 2015, 11 March.
https://civilica.com/doc/357677/
[zadi B, Hayati D. The situation analysis
of rural house health status and villagers
health insurance from the perspective of
rural development. 1st national
convenience on policies toward
sustainable development, Tehran, Iran.
2013, 10 March.
https://civilica.com/doc/197634/
Jihad-Agriculture organization of Yazd
province.  Statistical  reports  of
Agriculture Jihad organization. Deputy of
Planning and Economic Affairs, Tehran,
Iran. 2020. https://yazd.maj.ir/page-
yazdmain/FA/16/form/pld17396
Kalantari S, Sadeghi Deh-Cheshmeh S.
Estimation and comparison of some
demographic indices of Iran and some
other developed and developing
countries. Population Quarterly. 2006,
155&156: 129-147. URL:
http://populationmag.ir/article-1-227-
fa.html

Koocheki A, Nassiri Mahallati M, Moradi,
R, Mansoori H. Assessing sustainable
agriculture development status in Iran
and offering of  sustainability
approaches. Agriculture Knowledge and
Sustainable Production. 2013, 23(4):
179-197.

23.

24.

25.

26.

27.

28.

29.

https://sustainagriculture.tabrizu.ac.ir/
article_800_en.html?lang=en

Li S, Gong Q, Yang Sh. A sustainable,
regional  agricultural  development
measurement system based on
dissipative structure theory and the
entropy weight method: a case study in
Chengdu, China. Sustainability. 2019,
11(5313): 1-15.
https://doi.org/10.3390/su11195313
Malakouti M], Keshavarz P, Karimian NJ.
Comprehensive method of detection and
the proper use of fertilizers for
sustainable agriculture. Press of Tarbiat
Modarres University. 2008, Tehran, Iran.
https://pub.modares.ac.ir/

Manafi M. Evaluation of natural resource
and agricultural sustainability using
composite indicators in East Azerbaijan
province. Ph. D. thesis of Agricultural
Economics, Faculty of Agriculture,
University of Tabriz. 2017.
https://libraryad.tabrizu.ac.ir/site/catal
ogue/203226

Manafi Mollayousefi M, Hayati B,
Pishbahar E, Nematian ]. Assessing of
agricultural and natural resource
sustainability using compromise
programming method in counties of East
Azerbaijan  province. Journal of
Agricultural Economics and
Development. 2017, 31 (4): 279-289.
10.22067/JEAD2.V3114.60005

Miri F, Torkamani J. Assessment of the
degree of development in Sistan and
Baluchestan province: Application of
multi-criteria decision-making methods.
Agricultural Economics. 2018, 12(1): 95-
115.10.22034/1AES.2018.31376
Momeni M. New topics in operations
research, Moalef Publications, Tehran,
[ran. 2014.
https://telketab.com/book/%D9%85%
D8%A8%D8%A7%D8%AD%D8%AB-
%D9%86%D9%88%DB%8C%D9%86-
%D8%AA%D8%AD%D9%82%DB%8C
%D9%82-%D8%AF%D8%B1-
%D8%B9%D9%85%D9%84%DB%8C
%D8%A7%D8%AA/

Nastaran M, Abolhasani F, Izadi M.
Application of TOPSIS method in
analysis and prioritizing sustainable
development of urban zones (case study:
urban zones of Isfahan). Geography and

YOR-YVYY :(f) YF F+) .,_55,51..,:‘;5 sl ‘:&bs}g - ‘_;oJ.C aollad


https://doi.org/10.22059/jrur.2016.58392
https://sustainagriculture.tabrizu.ac.ir/article_8062.html?lang=en
https://sustainagriculture.tabrizu.ac.ir/article_8062.html?lang=en
https://civilica.com/doc/357677/
https://civilica.com/doc/197634/
https://yazd.maj.ir/page-yazdmain/FA/16/form/pId17396
https://yazd.maj.ir/page-yazdmain/FA/16/form/pId17396
http://populationmag.ir/article-1-227-fa.html
http://populationmag.ir/article-1-227-fa.html
http://populationmag.ir/article-1-227-fa.html
https://sustainagriculture.tabrizu.ac.ir/article_800_en.html?lang=en
https://sustainagriculture.tabrizu.ac.ir/article_800_en.html?lang=en
https://doi.org/10.3390/su11195313
https://pub.modares.ac.ir/
https://libraryad.tabrizu.ac.ir/site/catalogue/203226
https://libraryad.tabrizu.ac.ir/site/catalogue/203226
https://libraryad.tabrizu.ac.ir/site/catalogue/203226
https://doi.org/10.22067/jead2.v31i4.60005
https://doi.org/10.22034/iaes.2018.31376
https://telketab.com/book/%D9%85%D8%A8%D8%A7%D8%AD%D8%AB-%D9%86%D9%88%DB%8C%D9%86-%D8%AA%D8%AD%D9%82%DB%8C%D9%82-%D8%AF%D8%B1-%D8%B9%D9%85%D9%84%DB%8C%D8%A7%D8%AA/
https://telketab.com/book/%D9%85%D8%A8%D8%A7%D8%AD%D8%AB-%D9%86%D9%88%DB%8C%D9%86-%D8%AA%D8%AD%D9%82%DB%8C%D9%82-%D8%AF%D8%B1-%D8%B9%D9%85%D9%84%DB%8C%D8%A7%D8%AA/
https://telketab.com/book/%D9%85%D8%A8%D8%A7%D8%AD%D8%AB-%D9%86%D9%88%DB%8C%D9%86-%D8%AA%D8%AD%D9%82%DB%8C%D9%82-%D8%AF%D8%B1-%D8%B9%D9%85%D9%84%DB%8C%D8%A7%D8%AA/
https://telketab.com/book/%D9%85%D8%A8%D8%A7%D8%AD%D8%AB-%D9%86%D9%88%DB%8C%D9%86-%D8%AA%D8%AD%D9%82%DB%8C%D9%82-%D8%AF%D8%B1-%D8%B9%D9%85%D9%84%DB%8C%D8%A7%D8%AA/
https://telketab.com/book/%D9%85%D8%A8%D8%A7%D8%AD%D8%AB-%D9%86%D9%88%DB%8C%D9%86-%D8%AA%D8%AD%D9%82%DB%8C%D9%82-%D8%AF%D8%B1-%D8%B9%D9%85%D9%84%DB%8C%D8%A7%D8%AA/
https://telketab.com/book/%D9%85%D8%A8%D8%A7%D8%AD%D8%AB-%D9%86%D9%88%DB%8C%D9%86-%D8%AA%D8%AD%D9%82%DB%8C%D9%82-%D8%AF%D8%B1-%D8%B9%D9%85%D9%84%DB%8C%D8%A7%D8%AA/
https://telketab.com/book/%D9%85%D8%A8%D8%A7%D8%AD%D8%AB-%D9%86%D9%88%DB%8C%D9%86-%D8%AA%D8%AD%D9%82%DB%8C%D9%82-%D8%AF%D8%B1-%D8%B9%D9%85%D9%84%DB%8C%D8%A7%D8%AA/
https://telketab.com/book/%D9%85%D8%A8%D8%A7%D8%AD%D8%AB-%D9%86%D9%88%DB%8C%D9%86-%D8%AA%D8%AD%D9%82%DB%8C%D9%82-%D8%AF%D8%B1-%D8%B9%D9%85%D9%84%DB%8C%D8%A7%D8%AA/
http://gep.ui.ac.ir/article_18465_en.html
http://gep.ui.ac.ir/article_18465_en.html
http://gep.ui.ac.ir/article_18465_en.html
http://gep.ui.ac.ir/article_18465_en.html

0ylemoiar (6 S oS (g 51 03! b 332 bl 53 (559U Sy drwrgd Camdg (b3

30.

31.

32.

33.

34.

35.

36.

Environmental planning. 2010, 21 (2):
83-

100. 20.1001.1.20085362.1389.21.2.7.3
National Census of Population and
Housing. Detailed Results of Iranian
National Census of Population and
Housing. Islamic Republic of Iran Plan
and Budget Organization, Tehran, Iran.
2016.
https://www.amar.org.ir/portals/0File
s/fulltext/1395/n_ntsonvm_95-v2.pdf
Noroozi P. Agricultural sector and the
necessity for sustainable developmentin
Iran. Tehran chamber of Commerce
Industries, Mines and Agriculture,
Economic Research Department. Tehran,
[ran. 2017.
https://www.tccim.ir/download?file=/i
mages/docs/444_1.pdf

Qian L, Xueping H. Assessment of the
agricultural sustainability of Shaanxi
province China. Journal of Ecological
Economy. 2007, 3: 60-66. 10.1007/978-
94-007-2789-2_11

Rahmani B, Shafiei Sabet N, Rahmani
Fazli A, Soleiman Goli R. Analysis of the
global position of communications and
information in the field of sustainable
development of agricultural products:
the central part of Minoodasht city.
Space Economy & Rural Development.
2017, 5 (18): 189-
209. 10.18869/acadpub.serd.5.18.189
Rastgar Sh, Barani H, Darijani A, Berdi
Sheikh V, Ghorbani |, Ghorbani M.
Estimating direct economic value of soil
conservation function of rangelands

vegetation (case study: summer
rangelands of Nour-Rud watershed
basin). Watershed Management
Research. 2016, 7(13): 254-262.

10.18869/acadpub.jwmr.7.13.262
Rezvani MR, Mahmoudi Chenari H,
Talkhab A, Mahmoudi H. An analysis of
the spatial distribution of expense and
income of rural households in Iran.
Journal of Research and Rural Planning.
2017, 6(3): 1-18.
10.22067/JRRP.V613.54484

Rostami M, Mohammadi H. An
assessment of the sustainability of
agricultural systems in  Golestan
province, Iran. International Journal of

37.

38.

39.

40.

41.

42.

43.

Agricultural Management and
Development. 2018, 8(1): 91-100.
https://ijamad.rasht.iau.ir/article_5385
38.html

Sadeghi Ravesh MH. Analyzing the
development levels of combating
desertification operations using

scalogram model (case studies: cities of
Yazd province). Journal of sustainability,
development & environment. 2019, 2(2):
15-27.
20.1001.1.24233846.1399.1.1.2.6

Saadi H, Jalilian S. Sustainable
development, analyzing of wheat
growers' attitudes and Perceptions.
Environmental Education and
Sustainable Development. 2017, 5 (2): 9-
23.20.1001.1.23223057.1395.5.2.1.8
Salem J, Namazi A. Development of Yazd
Province of Iran. Village and
development journal. 2007, 10 (1): 33-
40. http://rvt.agri-
peri.ac.ir/article_59314.html?lang=en
Shabani S, Akbarinia M, Varamesh S,
Behtari B. Forests and global challenge of
sustainable  development. Regional
Conference on Agriculture, Growth and
Development. Islamic Azad University,
Marvdasht Branch. 2008.
https://www.sid.ir/paper/813969/fa
Sharifi O, Asadi A, Kalantarian Kh,
Hosseini SM. The determinants of
sustainability in greenhouse culture with
emphasize on educational factors in the
south of Kerman province.
Environmental Education and
Sustainable Development. 2020, 8 (2):
153-174.
https://doi.org/10.30473/ee.2020.656
9

Shirzady S, Saboohi Sabooni M.
Evaluation of stability and balance of
aquifer: case study of Neishabur.
Agricultural Economic Research. 2015,
6(24): 107-
128. 20.1001.1.20086407.1393.6.24.7.3
Soltani Gerdfaramarzy M, Mozafari Gh,
Shafie Sh. Analysis of the effects of recent
climatic droughts on the salinity of
subterranean waters using geostatistical
and GIS methods in Yazd- Ardakan Plain.
Scientific- Research  Quarterly of
Geographical Data (SEPEHR). 2018,

YOR-YVYY :(f) YF F+) .,_55,51..,:‘;5 sl ‘:&bs}g - ‘_;oJ.C aollad


https://dorl.net/dor/20.1001.1.20085362.1389.21.2.7.3
https://www.amar.org.ir/%D8%B3%D8%B1%D8%B4%D9%85%D8%A7%D8%B1%DB%8C-%D8%B9%D9%85%D9%88%D9%85%DB%8C-%D9%86%D9%81%D9%88%D8%B3-%D9%88-%D9%85%D8%B3%DA%A9%D9%86/%D9%86%D8%AA%D8%A7%DB%8C%D8%AC-%D8%B3%D8%B1%D8%B4%D9%85%D8%A7%D8%B1%DB%8C
https://www.amar.org.ir/%D8%B3%D8%B1%D8%B4%D9%85%D8%A7%D8%B1%DB%8C-%D8%B9%D9%85%D9%88%D9%85%DB%8C-%D9%86%D9%81%D9%88%D8%B3-%D9%88-%D9%85%D8%B3%DA%A9%D9%86/%D9%86%D8%AA%D8%A7%DB%8C%D8%AC-%D8%B3%D8%B1%D8%B4%D9%85%D8%A7%D8%B1%DB%8C
https://www.tccim.ir/download?file=/images/docs/444_1.pdf
https://www.tccim.ir/download?file=/images/docs/444_1.pdf
http://dx.doi.org/10.1007/978-94-007-2789-2_11
http://dx.doi.org/10.1007/978-94-007-2789-2_11
http://dx.doi.org/10.18869/acadpub.serd.5.18.189
http://dx.doi.org/10.18869/acadpub.jwmr.7.13.262
https://doi.org/10.22067/jrrp.v6i3.54484
https://ijamad.rasht.iau.ir/article_538538.html
https://ijamad.rasht.iau.ir/article_538538.html
https://dorl.net/dor/20.1001.1.24233846.1399.1.1.2.6
https://dorl.net/dor/20.1001.1.23223057.1395.5.2.1.8
http://rvt.agri-peri.ac.ir/article_59314.html?lang=en
http://rvt.agri-peri.ac.ir/article_59314.html?lang=en
https://www.sid.ir/paper/813969/fa
https://doi.org/10.30473/ee.2020.6569
https://doi.org/10.30473/ee.2020.6569
https://dorl.net/dor/20.1001.1.20086407.1393.6.24.7.3
http://www.sepehr.org/article_32341.html?lang=en
http://www.sepehr.org/article_32341.html?lang=en
http://www.sepehr.org/article_32341.html?lang=en
http://www.sepehr.org/article_32341.html?lang=en

Sl 9 e Slo

27(106): 179-
199. 20.1001.1.25883860.1397.27.106.
13.7

44.Yazd province Governor. Statistical
Yearbook, Tehran, Iran. 2020.
https://ostanyazd.ir/

45. Zahedi Mazandarani
M]J. Functional necessities for
the development of employment in
the agricultural sector. Agricultural
Economics and development. 2004,
12(45): 41-67.
https://sid.ir/paper/24405/fa.

46. Zare Chahouki A, Barzegari F, Zare A.
Effect of Yazd-Ardakan afforested
Haloxylon aphyllum on groundwater
resources. Desert Management. 2018,
10: 87-
98. 10.22034/]DMAL.2018.30664

47.7Zheng H, Si D, Wang W, Wang R
Quantitative entropy weight TOPSIS
evaluation of sustainable Chinese wind
power developments. Mathematical
Problems in Engineering. 2018, pp: 1-
12.
https://doi.org/10.1155/2018/696543
9

Wy VOAIVY 2(F) VF 1 Fo ) g0l slaidl by — sols dolibund


https://dorl.net/dor/20.1001.1.25883860.1397.27.106.13.7
https://dorl.net/dor/20.1001.1.25883860.1397.27.106.13.7
https://ostanyazd.ir/
https://ostanyazd.ir/
https://sid.ir/paper/24405/fa.
https://doi.org/10.22034/jdmal.2018.30664
https://doi.org/10.1155/2018/6965439
https://doi.org/10.1155/2018/6965439

