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Clustering Nowadays, due to the availability of large amounts of data, data analysis approaches have shown their
' potential to solve some problems in different economic sectors, for example, the concept of big data
Cultivation Pattern of analysis has entered various disciplines, such as insurance, banking, agriculture, and environmental
Agricultural Crops, studies. Data analysis is performed using one of these three methods, i.e. regression analysis, clustering,
. and classification. To estimate the relationship between one or more independent variable(s) and a single
Rstudio Software, dependent one, the regression analysis is used; a set of methods that allow the grouping of different

agricultural objects is performed by clustering; and classification aims to categorize objects based on their
properties, which are called predictors. Some categories of software tools are used for big data analysis
such as image processing, machine learning, cloud-based platforms for large-scale information storing,
analysis and computation, GIS systems, modeling and simulation, statistical tools, and time-series
analysis. The R programming language, an open-source software, is a powerful platform to conduct big
data analysis requiring machine learning processes, and statistical operations. This software also acts as a
suitable tool for data visualization.

Spatial-Temporal Map

Materials and Methods

The aim of this research is the development of spatio-temporal maps of the value of agricultural crops (in
five groups named cereals, legumes, industrial crops, vegetables, and fodder crops) produced in provinces
of Iran using the tmap package of the RStudio software. The raw data used in this study was obtained
from statistical tables presented by the Ministry of Agriculture Jihad statistics center about the value of
different agronomy crops produced in 31 provinces from 2016 to 2020. Furthermore, in this study, some
statistical methods were used to compare provinces based on the spatial-temporal deviations of
agricultural crops produced from Iran’s official cultivation pattern. The clustering methods utilized herein
were the K-means and K-medians methods of the partitioning clustering paradigm, and a hierarchical
clustering method.

Results and Discussion

According to the results of this study, large deviations were recorded for Gilan, Alborz, and Yazd
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provinces followed by Bushehr, Tehran, and Qom provinces. Numerically, average deviations for the
three leading provinces were 72.5%, 72%, and 70.95%, respectively. Furthermore, the average absolute
deviations of crop yields in the cereals and vegetables categories from the official crop pattern were 5.9%,
and 11.7% respectively; while similar measures for the legumes, fodder, and industrial crop categories
were 30.2%, 36%, and 41.2% respectively. Moreover, clustering Iran provinces using the K-means and
K-medians methods showed that by increasing the number of clusters, the results of these methods
converge. Finally, from the practical vantage point, if the clustering curve contains clusters having central
symmetry, by exchanging the cultivation patterns of these clusters, the yields of agronomy crops will be
changed in the direction of matching the suggestions of the official cultivation pattern.

Conclusion

It is concluded that the existence of reliable input data of agricultural crops produced in provinces, the
creation of spatial-temporal maps, and clustering provinces based on the deviations of crops produced in
them from the official cultivation pattern helps main decision makers to obtain an appropriate view to
establish suitable laws in compliance with matching the real production of agricultural crops with the
suggestions of the cultivation pattern.

Acknowledgment

This study has been conducted as an interior research project of Islamic Azad University- Isfahan
(Khorasgan) branch No. 698. The author appreciates the university vice chancellor of research for its
financial resources.




o) s oy OV game Slej Sl ol avslie

4y )
S 329LS (gl 350 o

\ 27174107 S xSl L
https://jam.tabrizu.ac.ir :43 yis o5 yo f%m'&

ra.».b“ 9% Ao

2 @l (£lyy Y gamo Gloj— Sle Sl il s lio
39S ity S (591 (sl w0 (ol

o ol

VELAIYY  ihprds b VAN e,k fuub VEY SNV el s g )b

..\>|5 LS")L'J‘ »)‘)T oRKaslos ‘LSQLS kSa.».) ) 9 Jt.]y st..b.e,c 05; ‘6))9LS 6[.QLJ.¢.M)LA u_i.uls.c )L».m.:‘»)
(o3 ) ol

E-mail: i_ahmadi_m@yahoo.com a5l Jofms

sduS

05; == ) 39S ‘Sl.bul.u.aﬂ 39 ou udgy GC‘)) UYQMO @b)—d&o ALl dxwg pol> Ty 3 Goa
Cew!l RStudio ,I38l o tmap aluls 31 eolaw! b (Olx juw 9 sxwo LS (gladgle UL (Olgus (HIE
3390 33 (6 5y9LiS Slea ©yl59 slol 35 w0 Lamgs suds Ayl gyl Jolas 31 gt oyl 5o coliiwl 5590 pl gaosls
ol 50 omizmed el Caws 4 1FAQ B IYAD Jloj 0,90 30 oyl pl sabuw! o ool wlgi o£ly) SY guame e
Ll «elS 59Xl amogi jl o adgi' (o215 Y paze Wbog S Iyl 4y 4z gi b 9l (Sl (sl duylio gy
3l Bl ool eiS GoU! dmogy 3l £y Y guaze 09,5 gy Bzl oyl jwe i 3l odel Cawddy gl gl p .o
&1y LIl (1S5l (goue HI 51 ad Cad o8 9 (3 5 gy Sledliwl (w9 032 9 5l (S S Ll sl
Hlade Blho Olpxil (WwSKilo SO0 sow 3 .09 Yo/ o VYT ¥Y/OT iy @ 03 g jydl (DS sla bl
by polio aSlIle ;0 w0a WYY g B/ oy a9 S 595 o i 31 Wl juaw 9 COE 09,5 (gl ai WY guao
plxil cpixod ool Cawd & FVYT g YO/ Xo/V] iy a gimiuwo LS g gladgle SULS (Olgas brog,S 4
Cowd & gl badgs slasi Jul38l b as ols (Lis Ailw-K g (ule-K sl gy b )ais glaylivwl (gaiyaiiys
G35 b9 (63550 ) b adigs 0929 © g0 50 Culed 10 Wigh (0 SO o A G AgS g 90 (! 3l el
15 S oS oSN b Gl gz 50 1y o5 Y gaarmo dwlgi yl8 g0 caideS 5951 sliio

Sl i S0 At RStudio 1381 o 5 ( guiuadigs (£l LS cins o1 1 oS GlolS



https://portal.issn.org/resource/ISSN/2717-4107
https://jam.tabrizu.ac.ir/

VEY Jlo 1¥ 0ylas 4 0,90 /55,585 (ygmnl ilSa 43 50

el oy

Ygame CiS ) ok et Gliae 4 cuiS oSl
(DaShtI Ml.vsa S>>0 LSLQV&J).E )| ] oolawl » ‘5....».0
@ o Riagh 5l ean aiw) ol o & Ghaderinejad, 2013)
W1y 6,908 mhaw o Lo sl bl culs glldase
clo plea 5l eolatnl b e oSy Glhmss @l L s
Ns,S 55 1) Vsame o] odg Jlade Lialidl wodes
@S jehie 4 6,50 Gudiss o (Soltani et al., 2020)
My )b ilize (2l 4 bgye ciS o8 n e
S o s Jyame Jlaie 1o 5sS g ol ) n (loyes
(Yeetal, 2022) a5 5 &l )| golprinn S 6651 5l Cons
O ete 3 (So iS 68l (B sl ) b alple
O 4y dmwgd el delipy YO 0y 50 g 009 58S (sl gyl
&l gl Copde o caS S 5N 4 Cueal g
NVgame ddg ulidl o ‘_g)b.g'l.; 5 ool o,lal (g3 0laS
SR S Syee ange ciS Nl S0 Lo sleS
cunS 68l @ilizaig> (Anonymous, 2019) ol a3
sl Oylys Lawgs ly,0laS sslaul sl ol OV game
SIS W o et je cplpln waal oals pdlel (g5,4liS
Salnl bl jo sas adg £y DY game jlaae Bl il
Sl 0 Oge jo bl e Wil o et (66X Aoyl
Lmd—l )’l ‘Gcl)} QYBM .).,Jy )‘| b (R Lgl.m:o\o ooy
ploul &y axly 0,5 ool Glgs oo 5580 sloanlie sl
b fSn 5 b Time alie i o Slaj SIS (sla o
aJgs  (FarajiSabokbar et al, 2021a) cuils s
(FarajiSabokbar » Sl.s ¢ {FarajiSabokbar et al., 2021b)
0,95 ;0 olpl laglsl o oud e wMle et al., 2021c)
L Letogsy opl jo ools Jdog aSls n VWAV B AYAY o
oeh 3l el bl ol sl Are GIS jl3sle 5 51 oolasul
oalS b ol o mhaw jo ols las oMle cusls o)l 0
S p gl azgi BB el g 92 SdS 5wl (oo
s 3l Jole b [0 gaw il 039 ol ar pauS
adg IS Wy, e mhaw o aS ol s @de adgi o)l
o biwl g jo pizmen 0gs oljen il L g2 ¢ paiS
5 35 5l pasS 0y 35 5e5 e (58Ul i 5l (S b
O mls Coles jo .l 00y (oS 0y 4 HeiS ISl 3bls

doddo —)

Slagbsy w0dls 5l gok pax a4y (o ywd A5 )3 059 sl
2 Bl Sl can e |y s ey ool il
el psgie Jlie s 4y ailosls olas Gilisee sla oo
ol (g ASEL o 9> ikt slaasli o (M slaosls
(Batko & Slezak, 2022; _laxe Cowj Sladllas 5 Coodlos
ol 00y 0,y Waga & Rabah, 2014; Cooper et al., 2013)
slr OlSsegn )3 (S9xls, BLidl me 55,5l pole o
Olsie 4y 098 co canlice ools Jdow aiwe) jo Sl sl
s Kempenaar et al. (2016) .Tesfaye et al. (2016) Jtw
30 bl J> sl pogie opl 31 sy Frelat et al. (2016)
5 o psle slagiash ool 5 lse 5 Ol Sl ane;
ol s b ylal a5l slacgame a8 oliiul olié ol
S5l oy ol sla 3l e 5l S e sl
wals M Gilo g g (g5l 0,033 sl gl slagSu piile
bl g5l a5 g3ledow (GIS) Sl LoDl aleles
3,50 Wosls (DS Jeloi gl (o Sleay Sl 5 bl
oby (Kamilaris et al., 2017) «,5 o~ 8 oolatal
ool 5 e ggiasliny Glaply sz oS R cengiasliy
2 se ool (M Gla o plnil sl 58 (555
slr adl el bl Sldes ploxl 5 edtle (6 2T0k i
Lo ;o swsgiael y conl gy S olng coild sl eolatl
@l smlis Sl 58l 5 cnl 5 iy &yee RStUiO 531 65
(Guleria & w25 oo J1,3 )5 Ll 0 ools (g5luoggainn
Kaur, 2021; Ahmadi, 2023)
4 alsly (55,5l 5 LS9t oS S5 |
23y s SYgame Glp Joe 658 @ g
5 0skaS (2T ik lejls 585 I slacuslow sl
TG sl (55,5L88 ake 5o (2lsp 5 ST 5 (loee slo Jeily
olamdl gblio @ g 098 Cblis Conyy Le o0 380, ()
2 o3l slaans o (Smith, 2013) ol cews 4 wwle
Slaly Glal 5o 65,9laS DYgame sy @lie 950eS an
Siloslel g9d90 4 logag oS (2lie Cual  £9d9e (]
s Caje ol lalS adg 4 el sad s 555l
Ol & gdge S S o8l ululy oy (Y game


https://www.emerald.com/insight/search?q=Deepa%20Guleria
https://www.emerald.com/insight/search?q=Gurvinder%20Kaur

oYy

con sty Y game Sleim Se Sl el alie

3 Oeizmed el RStUdIO 58] 6 5 tmap aslolsS 5l oolasul
Sl 4 azgs b 928 Glapliv] gumades fagh
ntS oSl arog 3 s ady sl5 SYpame slooy,S
el i danlin] anadss b ol ond alovl
Slapbwl ;o oad adgs Jyaxe jlade bl sl 1) spolive
G Lngi oad o polie b adss o 0 485 8

o5 Jlael cs

@ ool (ol ) eoliitul 3550 pl slaosls S e Y

el 25508

Jlo o pliwl SS&5 4y oM ciS gl @
(LSe) 1 FAA-49 Lo B IFAF-20 el

2 ol S8 4y Slgs oS pj gl
(LSe) 1TAA-22 Jlo b VFAF-20 el 5 Sl

SSE 4 Sae LS cuaS ) zhe e
A4 Lo B ATAF-A0 el Jle s ol
(o)

3 Ol S8 4 Slomy e ctS 5 mhaw @
(LSe) YYAA-29 Jlo b1 TAF-20 el Sl

S 4 glagle LS ctS 5 mhe @
AR gl b ATRE0 el Jle s ol
(LSa)

g odlize glgbl o oM odg Jlaie e
() iS58 arogs bl

p ol glaglinl o Sbas oy lake *
() iS558 apogs ol

slpbl o cmo LS odg laie e
() i8S o8 dpogs ol calis

il glag sl jo Ol s o g lade *
() iS558 apogs ol

slagliul o glaggle Sbls adg jlade e
() S 55 drogs bl 2 hlisee

Jlo 52 Gl SSE @ 00 0l O Jlude @
(KD IYIA-28 Jls B IYAF-90 el

2 bl S8 4 0ud ady Clge Jlade @
(&) YFAA-R8 JLo b A YAF-20 el Jlo

5 o o jo O o Shae oy SlKe Judo 5l el cuws

039y axlllae 3,90 0,90 (b o, Slee iulidl onms las gli!

I 5eiS slanlin el maw o S ol iores Lol

YL polie 5505 b sladgs (55Ul (6 S ISS aimo L
el 00gs oyl sdo gblie S o O 5 Sles

Sl S5 baid arwg ol egh 5l Gus

L siS laglinl jo e o8l g ool aogs Godg

o g5 9 dlge -¥

S¥gaze oy laie 4 bgjpe sloodls (haghy cnl 5o
YRR B0 sl e o ol slogbl ol a5 el
b & e slrosls plgie & wisg oad ool () Jbo &)
@l e 4 boype b 5 il lagle) yo oud Sl
s ad S s Sldlie 4t olyie 4 ol gl
s plosl RSEUIO 1331 o5 alasg 4y Sloj 5o 4t oloxy]
3 Sl sle loanss ays o oolawl 550 Ol
ol 00l 009l Allie V gy

=y DY game Jlade slacsls Ll 5 5)50 oz sl
Gl ol ads Jlade b avnlie 5,505, L ooad o)y
b plosl oy ol pe oot

g ey ) 55,5l Sz &ylis s lel slaesls 51
ools bl sl sl slaosls lgie 4y 2l SY games
olS (Sles e Jols ol)) Y game 09,5 o A
@ axl) Wad et gladgle lalS 5 Slm s (Jaio
555 oLl iS5l s gl oas Azl el); oY game wglis
@y @ ab podes ool a5 Jled glagbial o o8
5 o g sladgle laoy S SV gams 5| (S cuS ol Jlss
3 Jsame Sy el snas ool bbbl plo 4o ¢ Sy
nbe yo adF 13 Vgams 51 (S olen 4 SN 0g)S
alol o ool (sl (Koocheki et al., 2004) cosleeg,S
2 fhy SYsame jlog S s 4 bgyye slaosls (bl
4 by gbools g ol oly JuST 581 65 ale IS5 S
w0 e abe S ol sl ls e dlite sla e
@ borye laosls ( JuST 53l 05 S )5 58 (Slgiome ol pl
e slaglinl sl Jlo S o) Jyame S oy
sl guS



VEY Jlo 1¥ 0ylas 4 0,90 /55,585 (ygmnl ilSa 43 50

el of

bl algs Sy 5o Aiged o (55,8 b anadss 5l
b

S by, & 093 g 4 (i el (GonadsS by,
K gy 50 05 so preeds ailie-K g (1 S0Le- K (gaalss
ladss S50 Olye 4 sae K (Bolar j5b @ lanl (Sl
Caled Ghamiw Gl Gl dnslxe b og 0sde S
bl plod oy alold dodiged fyu (gwiddl alold Jis dadiges
S35 & ahals pa e 098 o0 dnnloe SThe 51 SG 2
b e 2l 4l 1 51 (6 5eS aliold a5 540 o 00ld s
Sz Sl @b e 4 Bl sladiges 5l 65 Sl
o 5l baiges alold o,Lgs 5 oo drwle balss 4 laie
alols 058" Ghils 35 0 4 diged 2 g 095 0 Armslone S0
L oaS ogb o0 LIS ROV g DR N Sgd oo 0l olais]
Loy wls o092y 0 ads> o 4 3late sladiges )3 (655
Gl Sl K B9y (S 09 oS (Slosloes 1,55 slass
ool 35 00 5l ol alols Glils slasols 4y jbg, oyl aS Cunl
A g (6,005,850 cel baiged jo Wools (pl 0529 g 009
h oSl K (S (ol &5 (589, ad valys ganalss
Srdises ke 3l oolaiwl sl @ a5 cenl cpl jo Sl
b 5l adgm o] S50 Glyie 4 adgs e 0 a8 I3
ooliiwl algs 35 10 lgie 4 adgs ol o 48,5 13 sladiges
oby alold glils oS’ Hlaools 5l ails ez I (pl b o9l oo
S5 Wyl 09z ooy dcgeme o 9wl S ,e )
Cools Gl bl 5 by cnl b gumadss w0l e
Dg dale>

Olye a4 aigad yo ol (ol aludes ganadss by, 5o
waled e lyie 4 G g 0l w85 I 0 ades Sy
5 S dmbre ladiged gy Gm o (owelll alold
g oads pleol pa b aijle oo 5l 1) alols oy 2eS aSoladiges
Jrv g e Ol g s e ]y GYL e jo adgs SO LSS
S8 e G0 baiged plod Coled (0 aS 09l oo ools asll
Ol (il Al co o JSas 5l e aldl 6,8
G ad S oy ool bl 5 a5 glasgs S pnaSs
410 09z g degasme ) (sladlies

:: @ o J..Jy . . uL:bL.f )L).Zi.o °
(o) WA L BYAF-20 ey Jlo o ol
30 bl S8 @ ouls adgs Blou e oo .
() WA Ll bavar-an el Jle
SSis 4 oad ady slabgle bl e e
() WWAA-9 L BYar-a0 s Jlo o ol
@9y oxd el glaanlp Lol Jelow jslaie 4 ¥
09,5 4 Bleio ool adgy £l)) Jeame Jlade s> slaoosls
2o Glge 4« Jlo yo «pr sl jo sl adgs «o»
a5 M sllan el Jpame ke 5 Kipor ol
A ooly lis «Dpe» olei b «p» Ll )5 «0» 09,5 4y 3late
<l Jeame Jlade S| Xipe — Dpe) o)l -F
e Jlo jo «py liwl o «o» 65,5 a4 Blaie ool adgs
Al 0duel Agpe Hlatl 4 ojle

Atpe
tic+Dpc

Slewloes .ol 00usli SAgpe Hlais] 4 Ojle (ol solasul
A plesl ST 1580 0 5 sl LB 5l oolaiw! b abgs o
Slp sslwoslel jslae 4y SApe JS& a4 slassls -F
sy Jyame Bl Gloj- S sk 4 s s
=hy Jyame 08 g8 elul p wiS Sl oy
SAip ool silulas slacsls I cund o 5 Wil (gjlulos

X 100 Jse b 5l Ape sibe o, liliul sl -0

A edusls
sl sloesls sl oads auloe sSApe 2l -V
sy Jaame 09,5 o laslinl GBlsul as s AT L 1YAD
cilS ol bl g Jgame jlade 511 «p» liwl o «o»
Iy SApe wosds awlbre (Sl ;00 lo 4 s o olis
Sase Glpzdl s sl bl ganades gl a8 oo ol
Lg)LaT slrools u;‘ RAY 69§'” .)Ler.w.u )‘ C;A.»J}: Js.»a.?u
RStudio 138l e j0 (gamddss 23,5 |13 colaiul 5 50
;O NG P o)Lw‘ Y w}.u o 4.‘05_»).45 s o9 W) ﬁl.?b‘
S by 90 b teeh ol po a5 oyl Coenl 4S5yl
P9y 3 S slee by ool el A pdy )90 (anadys
oh9, 9 (partitioning) (guis peed Gk 5l gonalgs
o9y 90 ol ool (hierarchical) ol alule gandis>
P9y 53 355 slaades slass oS Sl (ol o anadss
alids oy, Ho Ll cal asrin lail 5l g0 e



a0

con sty Y game Sleim Se Sl el alie

Sl oed s ons o elyy SYgame 05,5 dw o culS
Sl e g OE 09,8 slaools sllae Sl8l ol LSl (g0
VYT g DI cud o cunS 693l lawgs ool dogs polis
ul.‘l...u ‘ula5.¢_‘> 6@05; L .bg.vj.n )JJLCLA 41..”? g9 Wy
039 TNIY/ g YEL Yo IV/. iy & smio LS ¢ sladsle

3 eog, S (gl Vool Jlade b Gl pae wyo
0l deogi Hlade aS oud el Slaglinl jo elyy DY g
O 5 g ooy LSe yaw laslual o o cuas o
Ay laglsl oy OV game 09,5 ol () Jondljgiws
slrog,s o ool 5l olass gl sy cpl ol 0ud
RER o OT 3 =y WYgame (pl adyy Bis 5 wSU
b el S¥pame 0y G [l 5l 2y BB Cdpiny

a1y ot Sdbl eyl jo ouls &) slaloges ax 31
s g Wl bl cdls b logad ol Lol asS’ oo Jiiie ouiily>
by Gl ail ails Ly ol a5 pbasds aswgd 4
B9 oo lal loy Job jo Waosls ol s

S bl Gules el SAy slecols sS4
ool nd st ey SVpama lbog, K o o
5 B, Lgy > gl S sleasa asl cde 4 0l
Oogy 3l gl ssalie slp it zy0 B word Lo
oolawl la g, g olge fad (slol B0l ;o ool ools sy
bl zl G gleaca laad ¥ JSE o0 cplply oS
(5‘)" Gc‘)) s.:Y}M )‘ 05; Be) ..\.Jy 0l .))‘.\JL»...J‘
Glp S o3 Lawgs ool apogr Jlade 5l olnl sl bl
Sl ol ool UL....: ARIA JL...»

" . . z:CSAgpc
plo GlaSApe Hhae Sl [T o Le -A

Jle ;o 5 «p» liwl o oals adgy )y OY game sloog 5
LS oo dloes |, 4>
5 Tsp,, 3 SA Sl S asa obul gly -9
oo bgy cde 4y ol oolaxul RStudio 1581 o 5 slaco Ll
Syge oy, zlswl cel byl 65,5 @ deass

Dogd oo (5,0 I ygo 4 ooy o

oy g s -Y

Y game 5l 09,8z oad o laibisl Dbl mal ) S
Iy et ol anogs 3l ol nl slaglanl jo cals allS el
oobl UKl e gl sleplbisl ples ams o olis
Y gams 05,5 w5l G e ead o lasbin) Sl olis
bug ool aoy polas 3l sl o 0 cal adei o)
Sladgs bl sl dajloged ol 4o ailedds i e wwtS 55X!
20 Sl ol cdle olpen 4y (el)5 Jpaze 055 5o
o Gl sl Jlade a5 Gl e 40wl sad sols lid b
L bl ol 53 oad wdg Jpame il jho 4 S5 b
5 3,1 (5568 Mzl S 46X lawgd ool diogi Hlade
(e
653l sools 5l Gilow juw g e (lrog,S Bl =il lade
6ol slosls sl by Sl zl aSIl> o el JBlas coiS

Slim e i Olg e 5 slasly 51 &S el S5 0bLs -
2SIy s Gl el b
S 305 s Sose sl ol 53 s 5 sl el SIS
https://drive.google.com/file/d/1GWFcnj3YclqOu49PVE
5wUFvTUxfOFdbS/view?usp=drive_link
Sy s bl slaazi ol & Google drive s i slas b 56
e bl BU el Al wil et ISl 4 b
5 opd gl 03,08 b 1l edalie (5l 5 ol oS 0t 63 23
Google drive .l slas « 5 o35 eslizd 53 QR-code ;i L

S g o 2




o7

VFe¥ JLMJ/Y‘ O)LA-:J q o)jb/dj)sw UW‘)’H&Q 4"]’“‘"

a) Cereals

100 4

80

" wey)
101
L znyy
" pzeA
" 109
Py
19
JoyyN
Aogyoy
iezy 3
yeysiay
any|
1B2% M
10H
fuez
Yol
e
JouyTy
wey
e
151
Jeq
b ay
o]
b gy
e
BOUN"S
pwas
mwon
mieg isis
ysng

— T
Q © © © 9 9
<+ N N ¥ ©

60 -

(%) uoneineq pezipaepuers

4
Q
%

-100 -

L]

— PZEA

+ s PZEA
yeys Jay 0L — |G 1515
was Iv Joyy s |v qv
el — 0D —— Y0
wey| Iv qiv I: 151
1229 M — 1O — 76D
109 l ysng — YR8
znyy — 20N — 19
ze0 Iw JoH B TN
164 - eg WD | 1B2Y M
pzej = |09 w wop
J0YNN = weH - was
19y ® znyy 0 - oy Ty
wey i was b= = piy
m ysng % | hog7yoy ..|m i sezy3
ey pay m | _cmm o " yen
8 e S | reg"sis o | seg
(1] 51 [=T] m..m~< M (7] mznyy
g 10Ux7s 9 oy o eluez
= 101 —_ e o 0
o) Jezy 3 o Jioyy "N . S
JouyTy 0] == o1
fuez jmteys o) [HOUNEN
1egisis ey Czew
wop Tc o ]
a1 iyl L9
v j=pay e —
oH oy [——
pMeg yd SEVE - hogTyoy
M r ey
_ mhagiyox : ey S —
§8898R8°89888lg88sr°89388|8838%R°7388

(%) uoneineq pezipaepuess

(%) uoneinaq pazipiepuess

(%) uoneineq pezipiepueis

-100 -

e) Industrial_plants

PzeA
yal

leg 1siS
wop
Czey

| J0H
119
uysng
a
13
Jezy 3
wey
Joyyy

100 -

(=]
©

o © © 9
§F @

o O o
© ¥ N

(%) uoneinag pazipepuers

o
0

-100 -

3 ol l slagybiowl 53 suu 4l siaivo &Y gammo (€ 5 ladsle SULS (0 «lgas (C slomy jruw (D (S (@ s o ylailinel ol youif —) S

131 ool Cawd a9 gdosls

S

s

Fig 1. Standardized deviations of a) Cereals, b) Vegetables, c) Legumes, d) Fodder plants, and e) Industrial plants cultivated

in provinces of Iran from the data provided by the official cultivation pattern
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