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L and Suitability Classification of Persian Walnut Cultivation in Iran Using
Geographic Information System (GIS)
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Fig. 1. Location of 375 synoptic stations (black point) used in this study.
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Table 1. Classification of pedoclimate condition of walnut for land suitability assessment in

Iran.
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Fig. 2. Conceptual model to prepare the maps of Land suitability of walnut cultivation in Iran using GIS.
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Fig. 3. The map of average temperature in the growth seasonin Iran.
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Fig. 4. The map of chilling requirement in different part of Iran (right) and classification of lands of Iran
based on chilling requirement (l€ft).
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Fig. 5. Classification of Lands of Iran based on relative humidity in the growth season.
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Fig. 6. Classification of lands of Iran Based on atitude (right) and slope (left).
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Fig. 7. The map of electrical conductivity of underground (@) and surface water (b) and classification of
Iranian’s land based on soil electrical conductivity (c).

(C) S S S culua slise s ol (s WIS 5 (0) alows 5 (B) Lo o (SoiSI cnlas 4zss -V K

5 (LsdS S calawe 51 /VA/V) YVAYIY (5 oS uls olis Gha o3y ol ) Jeola sladass o
05 sl 5 cslie 50,8 S sl LS cmlin 31 gyt sS (5538 S caline 31 47/1T) 10+ ¥YY
Gl e oY pmne 51 (S 5008 5 s ssa s 998 S 6l cussane S Gl ol o Suesleds
g0 oladias 90 8 S (gl calio 5 osllas Bblio 51 Gu K1) 5 ol (slas oS by dals il o bl
Ofapd 5 bl Gl g o350 OlesS (aull 5 Sl amasd bl dea B) Guuls Sl 51 olagias
SAYOINF sgam 50 938 S el (IS, g sy 908 oS (gl calio 5 Csllas Bblie 2o 03
(Y o 5 A JS8) wols 5108 5538 ot g (Jlad 5l 5o Bblie (nl saac S u)ls s sy HsaS IS caliws

¥\Y


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.4.0
http://journal-irshs.ir/article-1-298-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-06 ]

[ DOR: 20.1001.1.16807154.1397.19.4.4.0]

v solited b Gl o 50,8 S uricwo jblio (suiidigy

44°00°E 47°30'0°E 51*0'0"E 54°30'0"E 58°00"E 61"30'0"E 65°00"E
Z - \ z
) Azerbaijan kistan| 2
= N 'E’,
] @
o Turkmenistan s

L
=z =
& =
2 e
g B
z =
g Afghanistan g
£ 14
> &
z £
8 2
= o
;-Q Pakistan 2

A e
|

< x
e ]
8 3

- — — lometers ' UnitedkArab Enptirates

0625125 | 250 375 500 iy o .. of Oman

47°30'0°E 51°00°E 54°30'0"E 58°0'0°E 61°30'0°E

Fig. 8. the map of Land suitability of walnut cultivation in Iran.
Ol 58 598 S aaliiue 3blie (gaidigy 4ad -A JS

.C,bﬁ‘\)d\gdﬂ&.‘i&mk}‘eu@ Salews =Y JJ..L:
Table 2. Area of land suitability of walnut cultivation in Iran.

28 el (o sie shS) comlone 2548 oalis 3l aes
Cultivation ability Area (Km?) Percentage of Iran’s area
slbe 150433 9.13
Best
* e L lin
a8 > 275213 16.70
Cultivable Suitable
ceolio Covaidy
C o 157198 9.54
Fairly suitable
ouiS BlS e culials
ot (sl 1065351 64.64
No cultivable Not suitable

ol (5928 malius SIYOZINF) g0 50 sl DAVAYY i3S 18 3hlis g gane ®

9 Sl G880 o) e 5 58S slag il alad (515 508 SudS aatiie 3blie Gaal e 9 ghalllas o 5S6

Lol ssbiieds (ol sl (F) sl suas K (a3 GIS Bl esliinl b o)) g5 o lial Hu 598 SdS aaline Glalis g
Ot 5 0slaS slea ool oledll 5 LT L ladad®s (bl 5l calllas Gal 5o stel Crasds €28 B
ooleslys o S saliil (£) GllSea 5 [l slalllae b 01560 oLl gladads s 5 Sl slagebs))
SIS GhAs o 5 s S ose o (lad 1 5o HeES a8 Wl e (s roulaS sl =l Ll
B 31530 Lot 0l 45 (V) 05800 o5 59,8 0t sl 5 03 Ol sS el (il 31 lagtas L

¥\Y


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.4.0
http://journal-irshs.ir/article-1-298-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-06 ]

[ DOR: 20.1001.1.16807154.1397.19.4.4.0]

oLKas 4 Fuay

<ol slel Gulal s (YO) olKaa s SolEiMaNT .aas lis 1 b ol 5o suel Crwads il cans (ol aa
@‘%J}&A‘L}.(ﬂ JS.A.:ZI)A:‘J‘)S%‘JJ&JJJJ;JSJM&E@AYA\FJL&)JGJ)JL}ZSJL@%
Lo 55 oo dagd 48 ulal 53 (Y0) @b S 51,8 il (g9, bl S Bl Ko 5o gl KA YA o gl)) 4 asss
< ol UJL‘; BL) uﬁ‘ .J‘)‘A:\ EREX] J.J; SudS J:).:; (5‘15‘)..! 4:\.4.:21‘.‘; ‘)‘ @LAUZ.&.; BL (*Q) O‘J‘SAA K] &Iamanl
2 00 shos wala glaglind 5l plagian Al cusb,  da 5 L 50 sala (e 55y 9 sadd 4ugs €28 50
Shlis £3a (258 Olaab,odl Gl o w8l 5 eiS da® G 508 Jlad 5o Gloally Hlued ) slagias
23l e g b e ned e 55 (550lES slea ool oledl 5 sl @S asb o g0 S S (gl Glials
Gols o 58S (5 50,8 Wl 5 3503 (GIS 5l soliial b jusla (58 55 o sael cuws 4 428 ol ys 5 (Y0 5Y)
WL oo glatalllas 5 Slase sla byl 5 sola glacad® S aabeo GuSIy 5 Soull slas S G,

W : OMAN SEA
Fig. 9. Walnut cultivation areasin Iran in 2005; each black point is around 20 ha (25).
(Y0) ails po LESA Y sgaan K sbacw abals 58 AYAY Jlas 5o ol Ho g0 S i 3blie -4 JSi

et laghan 4€ WS (5,18 Gl Olil 5o 508 S ariene hlie und Lo (F) OlSea 5 5ads

S sab) slagias Griaas ool agay 90 S caS ISl A plas ) 5 5ol slas S i w5y Jalows

335 pala (B 53y 59 sael crus @ LB Bl e 598 SdS (gl cuslials Bllie ea 55 (aely s L e

3 Ol Sl et gals T Gulalin 5 wdlige (5) GLSes 5 (oM Slalllas 5 Babie gub) aa B
adilspe 9908 @dS (gl craliol 3blie s o (el b gt 3 (lagias

S5 Ao
3 bl Jalse 51 golies ol (6550laS oY gane Sl aal 5 Sl (oS aatine Gblie saudig
pis 531 (500lES oY pmns Wil 5 g0 5wl o s Cusby 5 Lo WSl 8 wule (Sl

1Y


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.4.0
http://journal-irshs.ir/article-1-298-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-06 ]

[ DOR: 20.1001.1.16807154.1397.19.4.4.0]

v ooldical U Ll s 5058 cudiS dniius blio (suiidigy

3o0WS Jpmne S s sl e S (S8 b Aughe 50 Lagae) ity Gl Baa il
Do w5l 90 S 653 54 om0 (LA, slagh Slaal aSoil 4 a8 L adl oo (Y sk Bae S (6l padidie
sladle s1os LagT (sosTose 5 ad s Jolie 5o 5 suss 2l) SY pmne € il (s ldn 285 5 4l dda
it sladsia 54088 158 s Sose S 05 50 dilaie Laa FU Slaal 31 JS B ool 05 sl (553 Y sbo
oSN S s Hslieds 5 Bua Gaaa b 5 sudla (e S sl 5SS 0T allaa 5 (Sl pals)
calie 3llie ST sl oa slaialy S 5 o 5 S aladl ol 5o 58 S satine 3llie 31 4l
G (polid S 5 (Slave Loy aladl wie 3l 3 (pled Slaal dlasls 0 S golas slagl Slaal 1
@cnie b Lcus ane sl pala adlilyy ;) Julody dibie Sy ol (Rae 1l 9o (ol 0 S g il oo
ST esle Gline 5 Gae wils (5 S0 suiiS fuad sladainl 33 Sos sy 3wl 5o S slagh GBS @l
29 SIS 5 pole Sledhl 058 oty oS 5l wsms Fb Shan e LTI (5l Gesiens o ol Glase 5 S
il Gl Sascobed il suel crusts biasinl i Gl G388 B e G ala wal dagl e el
udS antiue 3blio IS sniasdsl ) g5 5 5aS IS 50 908 ciS aalens Glalie (puad (gl (s alsl Olsie s
58 eulidlS g (Plase (sl o5 polns (padidio Gblie o fL Blaal Lalie 5 canal 5538 50 Jgemns Oy
b e

OESl g (51 s Hlacs 3blie 23 ol S el gl 51 (Sla (a5 ol O ol sladas (IS sbots
bl e 508 ciS Bl slae 2 5 58S inlias 31 (V0/YF) popo o sLS BAYAFE s alls 5wt oo 5 <
Lol adl oo 5588 o5 5 ook Jlad glagliad 5 Jlad 555 908 ed o S gl gl G i
Wdaasl OWE lad)y (38 ol (Gl Glhaidle ogia Glaw Jlad (Jlad 5 s, olul A wuile
5 Gokias 5 Jaoslen wanl g 5 LlKeS wlianle S (Glas S (Gl (laad (o2 5 Sad olasbi,d]
O 03 4S Wil pe 59 S S anins Bblie G Sage Sl uds 5 Oledal (Gle S (sl slag bl 51 olajias
ol slagme) o Gasidn o8 Olaslindl s olasy wlisle S b S (Gl (laaa dag il o)
o oslbhe Hli (il gladaiil )3 5 Sl ais e ¢ Jlad ol Glalie 51 (A il e o)) g0 8 cig
celie 5 osllae Blalio i 51 ad o Gllie (ol 5a 780 YL (s gl a5 Lol cin g 508 caiS
pac 4o o 5 YL los 5 a8 (sloa dalots 530S Glacand (oS st (inad Sisd pola a8 oS
g slaias 5058 e Ceulie Blbie s3T5 S YL EC finpa 5 olo e 5 00l

0538 53 538 w5 YL 51500 5 soslosw (IS Suad 5 puls Vb (S5 gl ssas L s b
308 oo algiduy sl st addio A UK 50 aS (] S satiae 3blie 5o 50 S solad 5 Goae slagl Slaal
Slaal 51 J8 Gl a5 Gblie Slase obio) 5 5ol ol Glawadio lasls 51 guies sy a ks ol () &<
b golad 5 waa slagh

SO0 g Kid
9 Ol ol&aails 5 5aS (sl 5 ol Sika o5 5l colea Godius lacules 5l i guas e (Buin 5
il o SSES Gl HISAS Ll
References &bw
walislel ATAF L andy o GLablS ol o) i o ealiolie wJip waly B oS (gaaal
g wulhy qsolatl 5 (o 54ali s e glas bl )l g sledhsl (o5 5li8 S 50 AVAY-VYAD Jlew s, 9lis
[(http://www.maj.ir/Dorsapax/userfiles Sub65/Amarnamehj 194-95-site.pdf) 1! «s3,slas

¥\o


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.4.0
http://journal-irshs.ir/article-1-298-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-06 ]

[ DOR: 20.1001.1.16807154.1397.19.4.4.0]

OblKas 5 Fua g

:)‘ QJL.QL.:." Lj G bJ; ﬁ:)JA o8 l:‘J-I-H CA.A.:ZS KC YOIy 5]@‘.\.4 L;A::e ‘L.tqz.l Avay J (L 9 - “)lS.alS ‘.G.{.\ ‘6‘”“‘3‘.‘ .
AAVSAVD (Y)Y el Lol aul 55 adas (GIS) lilia oleMl bl
chs:)‘)JLA.:ZSCAY}AAMAﬂ]ﬁ)dﬂﬁ‘&‘ﬁ&@%}w_}ﬁ.\*/\c\ ‘J‘&ij‘b‘ﬁ‘ﬁcsﬁ“&‘é‘id‘
Ol 5 mely) psle 6 SIS ranndl Gluan Gl 5o 50 4alllan 5 sl cubils U5, b sslitud
S Y ) BV - PRSPPI (- R ] !

03 0388 ol 3blis pladla s 5 SSHE-0asS Ghas @ Ol el gaidilaie AYAF b Jus

Ohoasel 5 B @S5 sudlee (EL IS 5 olelid AYAN e (Lo 5 oS (SO0 epm ooa Sl
.YVV—Yc\f (Y) Y/\ K‘)..A:‘ K] JL@.} 64‘3:14_.‘ ‘L‘.A.A C)‘)ﬁ‘ ‘u.u‘)u Q‘:u.u‘ B JJ;

8 930 L;L&E«'L' JTLE I YRR SOy u—‘é‘)l u.]\:\uls.o AYa) T ‘L&J‘-):' KRS ‘UJ‘:‘ (83548 “o (u_;lA:\.Lc. PR ‘U:‘;)Lq .
(01585 bk 508 153,50 4alllas) GIS & RS 5 S5, b (s0,5laS— calil Jalge g jealic 5 0SB L
FO-OY ¥ chasas (g5luly 5 Ll saa dlae

oaald gladae « Galss (Abie Jao) 340 gladas culae 5 Llse s 5 (Bone ATAF o (gagans
-0 Jlad sl&zils s 5 GIS slaa cpl o) oY 4 sane GIS o (556 Ghie slaJas adds ol sian
Olsisle (Jol AYAS sloyy gs g ¥

2101 58 LS OB o 8 8L sl g5 s AYAL L colar iy 5 OB (sablall Ghals cla (ollas
s 5 590 31 Gaies 30,8 wolilad . lel 5 (IS aibkie ~RS 5 GIS (laSuiSs 5 suliical b ot
AV=3A (Y)Y g 4ol so bl haa ole

10. Adamarz, A. A., Vahdati, K., Rahemi, M. and Hassani, D. 2009. Estimation of chilling
and heat requirements of some Persian walnut cultivars and genotypes. HortScience, 44(3):
697-701.

11. Avanzato, D., McGranahan, G.H., Vahdati, K., Botu, M., lannamico, L. and Assche, J.V.,
2014. Following walnut footprints (Juglansregia L.): cultivation and culture, folklore and
history, traditions and uses. Scripta Hort. (ISHS Press): 442 pp.

12. Bernier, G., Kinet, J. M., and Sachs, R. M. 1985. The physiology of flowering (Vol. 1,2,3).
Boca Raton: CRC Press.

13. Bhagat, R.M., Singh, S,, Sood, C., Rana, R.S., Kdia, V., Pradhan, S., Immerzeel, W. and
Shrestha, B. 2009. Land suitability analysis for cereal production in Himanchal Pradesh
(India) using Geographical Information System. J. Indian Soc. Remote Sensing. 37
(2):233-240.

14. Dhami, J., Roy, S., Nain, A.S. and Pawan, R. 2012. Suitability analysis of apple and pear
using remote sensing and GIS in Uttarankhand. J. Agrometeorol. 14: 464-474.

3%


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.4.0
http://journal-irshs.ir/article-1-298-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-06 ]

[ DOR: 20.1001.1.16807154.1397.19.4.4.0]

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

26.

27.

v ooldical U Ll s 5058 cudiS dniius blio (suiidigy

FAO. 2016. FAOSTAT production crops.
http://faostat.fao.ora/site/567/def aul t.aspx#ancor.

Fennell, A. 1999. Systems and approaches to studying dormancy: Introduction to the
workshop. HortSci. 34:1172-1173.

Foote, K.E. and M. Lynch, 1996. Geographic information systems as an integrating
technology: context, concepts and definition. Vol. 2. University of Texas, Austin, USA.

Gao, Z., Li, Z. and Chen, J., 2018. Planning and suggestions for the walnut production
areas in Bejing. 10th International Conference on Measuring Technology and
Mechatronics Automation ICMTMA): 358-361.

Germain, E. 1999. Le Noyer. Centre Technique Interpr. des Fruits et Legumes (CTIFL)
Publication: 280 pp.

Hassankhah, A., Vahdati, K., Rahemi, M. and Sarikhani Khorami, S., 2017. Persian
walnut phenology: effect of chilling and heat requirements on budbreak and flowering
date. Intern. J. Hort. Sci. Technol. 4(2): 259-271.

Manughevici A.R. 1987. Research on the Walnut Growing Areain Hunedoara District,
Romania. Lucrarile stiintifice ale Ingtitutului de Cercetare si Productie pentru
Pomicultura, Pitesti (Romania). 12: 96-105.

Martin, D. and Saha, S. K. 2009. Land evauation by integrating remote sensing and GIS
for cropping system analysisin awatershed. Current Sci. 96 (40): 569-575.

Monteith, J. and Unsworth, M., 2013. Principles of environmental physics. plants,
animals, and the atmosphere. Academic Press: 422 pp.

Ramos, D.E. 1997. Walnut production manual. Vol. 3373. UCANR Publications: 330 pp.
Soleimani, A., Abdollahi, H. and Zare, A. G. 2011. Horticultural research and
development in Iran: A review. Progressive Hort. 43(2): 173-180.

Vahdati, K., Hassani, D., Rezaee, R., Jafari Sayadi, M.H. and Sarikhani Khorami, S.
2014. Following wal nut footprints (Juglansregia L.) cultivation and culture, folklore and
history, traditions and uses; Chapter 24: Walnut footprint in Iran. Scripta Hort. 17: 187-
201 pp.

Wilkinson, J. 2005. Nut grower’s guide: the complete handbook for producers and

hobbyists. Landlinks Press: 240 pp.

¥\V


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.4.0
http://journal-irshs.ir/article-1-298-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-06 ]

[ DOR: 20.1001.1.16807154.1397.19.4.4.0]

OblKas 5 Fua g

28. Zhang, J.,, Sua, Y., Wua, J. and Liangc, H. 2015. GIS based land suitability assessment
for tobacco production using AHP and fuzzy set in Shandong province of China. Comp.

Electron. Agr. 114: 202-211.

YA


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.4.0
http://journal-irshs.ir/article-1-298-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-06 ]

[ DOR: 20.1001.1.16807154.1397.19.4.4.0]

Iranian Journal of Horticultural Science and Technology 19 (3): 403 - 418 (2018)

L and Suitability Classification of Persian Walnut Cultivation in
Iran Using Geographic I nfor mation System (GIS)

K.Vahdati*, A. Massah Bavani, M. Khosh-khui, P. Fakor and S. Sarikhani?

The efficient use of water resources, soil, and climate parameters as the main pillars of plant
sustainable production requires land suitability evaluation for each crop and area. Thisresearch
was conducted to evaluate land suitability of walnut in Iran using geographic information
system (GIS). For this purpose, the climate data obtained from 375 synoptic stations of Iran,
the geographical data obtained from Aster satellite with a precision of 150 m (5 seconds) and
the edaphic data obtained from a database prepared by Iran's Water Resources Management
wereused. Inthisregard, theinitial maps (layers) were obtained based on the studied parameters
including geographic coordinates, temperature, chilling requirement, electrical conductivity of
soil and water, relative humidity and land slope. Finally, the final mapping of suitable areasfor
walnut cultivation was presented as land suitability classification by combining these layers.
The results showed that around 582844 km? (35.36 %) of Iran is suitable (to fairly suitable) for
walnut cultivation. In the other hands, 9.13, 16.70 and 9.54 % of Iran’s area are best, suitable
and fairly suitable for walnut cultivation, respectively. Also, 1065351 km? (64.64 %) of Iranis
not recommended for walnut cultivation. Based on the obtained maps, the suitable areas for
walnut cultivation in Iran are northern strip and northwestern and western provinces of Iran.
Also, parts of Kerman, Fars, Isfahan and Yazd province are considered as suitable areas to
walnut cultivation.

Keywords: ArcGIS, Chilling requirement, Climate factors, Iran, Persian Walnut.
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