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Table 1. Summary information of climatology and synoptic stations from study area.

alf&«._v“rb L;_L;J‘f;-g_j}k L;L;J‘J""dﬁf (JZA)LLJACEMJ‘CL@J‘
Station name Longitude Latitude Above mean sea level (m)
M 55 15E 30 53N 1408.8
Anar
=l 56 35 E 29 14N 2280
Baft
~ 58 21 E 29 16N 1066.9
Bam
o 57 42 27 58N 469.7
Kahnouj
e 56 58 E 30 15N 1753.8
Kerman
N 56 50 E 29 31N 2775
Lalehzar
=T 57 48E 28 35N 601
Jiroft
Ot i 55 54 E 30 25N 1580.9
Rafsanjan
Sldes 57 42E 30 25N 400
Shahdad
S 55 8 E 30 6N 1834.1
Shahre-Babak
°_L’_f~“‘ 55 41E 29 28 N 1739.4
Sirjan
L5 56 34 E 30 48N 1670
Zarand
1- Tceiling
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Table 2. Parameters of heat requirement and photoperiod which related to physiological days index.

bl Parameter el

range

al gles Tb the base temperature 3-7°C

dag sleo To the optimum temperature 30°C

dag sbed 2wl A= Tol the lower optimum temperature 15°C

g gles 2L > To2 the upper optimum temperature 35°C

Jes LB les STas Tc the ceiling temperature 40°C
(2l3ed8) Sl e 55 5 Sl Pc the critical photoperiod 12 hours
S 4 el PS the photoperiod sensitivity 0.0914

coefficient
Y’i}Y’\ AR é)ﬁf}lﬁjl.gl..}a«vf CL,AY'V )Y’\ JY AL &u:‘)\fb.]a—uf oslaiul S50 Cl...a

el BB i S e i S S35 Sas pals Y
s b Sl Sidnid sa el LY 5 0) Wlessed s L) Sasarss
Sase Sl s g (Pl sla sles 4 by e slaalend ples O 53 &8 ol ol (5350 5 538
Y Jsa) 3580 Bd (8 57 YD) 0T 5 058 5L 5 (FY 57V 0N 08 O e e
2o oSl a gl (M) (Vo) 0L 5 Sl s Ol dalee 5 b 5l pasls )l e
Lk 555 oS (gl 1y LS daly el s S aslons L5 Al e 3 0 A 053 el
L (ool Blod 5D obsS 555 ol AS s s Sl oolidd o ddaly opl LU clis S wlyl 355
o 5 s <)) (VOAY) Kl gla 2l S 51 sane ol gl s S ol e glize ol gt
5 opdie poe Sldalie ) cmmen o eslinad (FE) (V4A4) Kusl 5 bl (8F) (VAAT)
A3 8 el (Y£) (Y010) 313885 5 (4) (YY) s b s ol plomil o iz b s> oty

A3 olsil Microsoft office Excel il 5 5l eslizal b b5 slaml & bgr o loslons
PDt = f (T) xf (PP) (V) aal,

f(M=(T-Th)/(Tol-Th)if Tb<T<Tol
f(M=Tc-T)/(Tc-To2) if To2<T<Tc
f(T)=21ifTol<T<To2
f(M=0ifT_ThorT _Tc

f(PP)=1 ifPP_Pc

f (PP) =1PS x(P¢ PP) if PP <Pc

1- Index of Physiological Days
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1- Analytic Hierarchy Process
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Figure 2. Length of growing period for winter

cropping system of potato in stations of

Kerman province.
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Figure 4. Probability occurrence of heat stress
for winter cropping system of potato in all
station of Kerman province.
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Figure 1. Growing period pattern of potato for
autumn and winter cropping systems in
Synoptic Jiroft station.
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Figure 3. The number of physiological days for
winter cropping system of potato in all station
of Kerman province.
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Table 3. Linear regression coefficients which estimated for agroclimatic indices as variable factor and

elevation (m) as fixed factor.

SIS el sla el w2 3550 B
Agro climatic indices Coefficients Estimated Standard error

. b, -0.1062 0.004558

Ga0) A5 050 J5b bo 199.91 6.379051
Length of growing period (day) (R® e g 0.99***

R ) . b, -0.10506 0.011081

Gon) S5 555 ol bo 190.8028 25.40902
Physiological days index (day) (R s ey 0.95%**

o b, -0.00019 2.99E-05

(A052) Lo S (25 535 Jlez] bo 0.297709 0.039705
Heat stress risk (%) (R s sy 0.88**

o by 0.049 0.0047

(Ao s3) Lo 225 6 585 ez bo -2.48 7.193295
Chilling stress risk (%) (R s sy 0.93%*

e by 0.00049 5.48E-05

(2,3) (S35 A8 g5 ezl bo -0.1951 0.079217
Frost stress risk (%) (R s sy 0.91%**

s%Significant for Pvalue<0.01.,

s Significant Pvalue<0.001
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Table 5. Coefficients estimated based on hierarchy analytical process (AHP) method which used in
order to determine suitable regions for winter planting of potato.

Risk of heat stress LS s g5 Jlo| 0.138
Physiological days index SSsss sy, Larls 0.4206
Slope e 0.0439
Chilling stress risk b 25 £ 535 Jlaz] 0.1947
Frost stress risk S S s Jlx| 0.2028
Consistency ratio L CR ol s o 0.035

(Saaty etal., 1972) —ul J 53 |6 +/) 51 28 (CR) soluly s 0
Consistency ratio is acceptable if CR<0.1 (Saaty et al., 1972)
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Figure 7. Probability occurrence of
spring heat stress for winter
cropping system of potato.
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Figure 6. Numbers of physiological
days for winter cropping system of
potato.
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Figure 10. Map of slope (%)
classification in study area.
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Figure 9. Probability occurrence
of frost stress for winter cropping
system of potato.

Agroclimatic suitability for

Legend

[ Kerman province, Iran

mm Unsuitable

[ Very low suiitable
Low suitable

[ |Marginaly suitable

[ Suitable

B

0 2550 100

Legend

3 Kerman province, Ir
>24%
22-24%
1920-22%
18-20%
16-18%
114-16%
112-14%
[ 10-12%
<10%

by 55 gy Jlml -A S

(S Wby S ol (o

02550 100 150 200
O — —

Figure 8. Probability occurrence
of chilling stress for winter
cropping system of potato.

Olo S Dbl 53 (it Gl S S (55,5108 ol s VY JS2
Figure 9. Agro climatic suitability for winter cropping system of potato in Kerman province.

)+



O Kod g (0 pmomw b Do

5 (65 4
S sy SIS Gl a5 sl 1 Ol S Dl el ks e ol s

S i easl Jlazs! Sl ot 5 iy 0553 6 Sl 5 S &5 Sosb 4o S jaskis
0533 S (5L oS s cilisie slaslme 5 o, IS sbay A asie 5 S0l >
Oeddes iomad 3 gk CSU osliial 5,50 30 alie Sladlas ple 53 Wl o (raghy cpl 55 A,
adaie L35 e)gs glagarld war g b Wl e 5 DU Al paasie 5 g55lS
Bl bl a3 Sl s S ol gl nlis o) ol g lie 552 0ab

& 31wl
iy oKl s s Coslas ogeas YAYAN-Y 25 b olg 215 ) s

235 o S s S m bl Slaapa el Cgr b aK,ij\;)'H.UgJﬁ:JfCljsaMl

&l
. Adibifard, N., Esfandiari, M., Hassanpour Avanji, S.R., and Baniabbass, Z.
2014. Zoning of Canola Cultivation Based on Climatic Temperature Needs
Using of GIS in Golestan Province. Int. J. Adv. Biol. Biom. Res. 2(4): 1226-
1231. (In Persian)

. Araya, A., Keesstra, S.D., and Stroosnijder, L. 2010. A new agro-climatic
classification for crop suitability zoning in northern semi-arid Ethiopia. Agr.
Forest. Meteorol., 150: 1057-1064.

. Bagli, S., Terres, J.M., Gallego, J., Annoni, A., and Dallemand, J.F. 2003.
Agro-Pedo Climatological Zoning of Italy, European Commission Directorate
General Joint Research Center (ISPRA).

. Bidadi, M., Kamkar, B., and Abadi, O. 2014. Zoning of Suitable Areas for
Soybean Cropping in Qaresoo Basin Using Geospatial Information Systems
(GIS). EJCP., 7(2): 175-187. (In Persian)

. Bishnoi, O.P. 2010. Applied Agroclimetology. Oxford book company. Jaipur,
India. 540p.

. Caldiz, D.O., Haverkort, A.J., and Struik, P.C. 2002. Analysis of a complex
crop production system in interdependent agro-ecological zones: a
methodological approach for potatoes in Argentina. Agr. Syst., 73: 297-311.

. Cheraghi, H. 2013. Agro climatic suitability of rain fed Chick pea (Cicer
ariegtinum) using growth length index and geographical information system in

ALK



WATY) 25l (815 BLS g @y puid

Kurdistan province. A Thesis Submitted for the Degree of MSc. Department of
Agriculture. University of Zabol. Iran. 150p. (In Persian)

8. Cheraghi, R. 2013. Agro climatic suitability of rain fed Canola using growth
length index and geographical information system in Khuzestan province. A
Thesis Submitted for the Degree of MSc. Department of Agriculture. University
of Zabol. Iran. 120p. (In Persian)

9. Darini, A., Fathi, G., Gharineh, M.H., Alami-Saeid, K., Khodadadi, M., and
Siadat, S.A. 2013. Effect of planting date and application of anti-freeze on tuber
yield and some physiological traits of potato cultivars in autumn planting in
jiroft region of Iran. Seed. Plant Prod. J., 29(4): 443-459. (In Persian)

10.DePauw, E., Mirghasemi, Ghaffari, A., and Nseir, B. 2008. Agro ecological
zones of Karkheh River Basin: A reconnaissance assessment of climatic and
edaphic patterns and their similarity to areas inside and outside the basin.
Technical Report, ICARDA. 96p.

11.Ewing, E.E. 1981. Heat stress and the tuberization stimulus. Amer. Potato.,
1(58): 31-49.

12.FAQ. 1996. Guidelines: Agro ecological zoning. FAO. Soils Bultin 73. FAO.
Rome. 89p.

13.Ghaffari, A. 2008. Agroclimatic zoning of Iran, Rainfed crop production areas
with particular emphasis to agro ecological characterization. Report,
Agricultural Extension, Education and Research Organization (AEERQO), Dry
land Agricultural Research Institute (DARI). ICARDA Technical Report. 214p.

14.Haverkort A.J., and MacKerron D.K.L. 1995. Potato Ecology and Modelling of
Crops under Conditions Limiting Growth. Springer-Science Business Media,
B.V. 371p.

15.Hollinger, S.E. 2003. "Chapter 1. Agricultural climatology.” In Illinois
Agronomy Handbook: 23rd edition. Champaign, IL: University of Illinois
Agricultural Extension Service, Pp: 1-21.

16.Kazemi Poshtmazari, H., Tahmasebi Sarvestani, Z., Kamkar, B., Shataee, Sh.,
and Sadeghi, S. 2012. Agroecological zoning of agricultural lands in Golestan
province for canola cultivation by Geographic Information System (GIS) and
Analytical Hierarchy Process (AHP). EJCP., 5(1): 123-139. (In Persian)

17.Kazemi, H. 2014. Agro ecological zoning of Gorgan agricultural lands for
hulless barley cropping base on Boolean logic. EJCP., 6(4): 165-185. (In
Persian)

18.Kottek, M., Grieser, J., Beck, C., Rudolf, B., and Rubel, F. 2006. World map of
the Koppen-Geiger climate classification updated, Meteorol. Z. 15(3): 259-263.

19.Marinoni, O. 2004. Implementation of the analytical hierarchy process with
VBA in ArcGIS, Comput. Geosci., 30(6): 637-646.

20.McCoy, J., Johnston, K., Kopp, S., Borup, B., Willison, J., and Payne, B. 2002.
Using ArcGIS Spatial Analyst. ESRI, New York. 238p.

BB}



O Kod g (0 pmomw b Do

21.Nadler, A.J. 2007. An agro climatic risk assessment of crop production on the
Canada Prairies. A Thesis Submitted for the Degree of MSc. Department of Soil
Science. University of Manitoba. Winnipeg, Manitoba., 251p.

22.Neamatollahi, E., Bannayan, M., Jahansuz, M.R., Struik, P., and Farid, A.R.
2012. Agro ecological zoning for wheat (Triticum aestivum), sugar beet (Beta
vulgaris) and corn (Zea mays) on the Mashhad plain, Khorasan Razavi
province. Egypt. J. Remote Sens. Space Sci., 15: 99-112.

23.Ngai, E.W.T., and Chan, E.W.C. 2005. Evaluation of knowledge management
tools using AHP. Expert Syst. Appl., 29(4): 889-899.

24.Nikzad, M. 2015. Agro ecological zoning of potato for autumn cropping system
using WOFOST model and GIS in Kerman province. MSc dissertation, Faculty
of Agriculture, University of Jiroft, Iran. (In Persian)

25.Prentice, 1.C., Cramer, W., Harrison, S.P., Leemans, R., Monserud, R.A., and
Solomon, A.M. 1992. A global biome model based on plant physiology and
dominance, Soil properties and climate, J. Biogeo., 19: 117-134.

26.Rasco, E.T.J.,, Plaisted, R.L., and Ewing, E.E. 1980. Photoperiod response and
earliness of S. tuberosum spp. Andigena after six cycles of recurrent selection
for adaptation to long days. Am. J. Potato. Res. 1.57: 435-448.

27.Saaty, T.L. 1980. The Analytical Hierarchy Process, Pinning Priority, Resource
Allocation”, RWS Publication, USA.

28.Saaty, T.L. 1986. Axiomatic foundation of analytical hierarchy process. Manag.
Sci. 32(7): 841-855.

29.Saaty, T.L. 1994. Highlights and critical points in the theory and application of
the analytical hierarchy process. Eur. J. Oper. Res. 74: 426-447.

30.Salmeron, J.L. 2005. An AHP based methodology to rank critical success
factors of executive information systems. Comput. Stand. Inter., 28(1): 1-12.

31.Sands, P.J., Hackett, C., and Nix, H.A. 1979. A model of the development and
bulking of potato (Solanum tuberosum) derivation from well managed crop.
Field Crop Res., 2: 309-331.

32.Sarparast, R., and Mashayekhi, K. 2014. Heat unit evaluation of potato
genotypes for determining different maturity groups in Gorgan region. EJCP.,
7(3): 123-143. (In Persian)

33.Seppénen, M.M. 2000. Characterization of freezing tolerance in Solanum
commersonii (Dun.)With special reference to the relationship between freezing
and oxidative stress. Appendices. A Thesis Submitted for the Degree of MSc.
Department of Plant Production. University of Helsinki Finland, 55p.

34.Snyder, R.G., and Ewing, E.E. 1989. Interactive effects of temperature,
photoperiod, and cultivar on tuberization of potato cuttings. Hort. Sci., 24: 336-
338.

35.Solaimani, N., Ashori, Z., Moalemi, M., Karimzadeh, S., Azimzade, S. 2015.
The Role of Climate and climatic factors on crop zoning agroclimatic sunflower

"y



WATY) 25l (815 BLS g @y puid

cultivation in Hamedan province. Int. J. Adv. Biol. Biom. Res., 2(4): 248-255.
(In Persian)

36.Soltani, A., Hammer, G.L., Torabi, M.J., Raobertson, B., and Zeinali, E. 2006.
Modeling chickpea growth and development: phenological development. Field
Crops Res., 99: 1-13.

37.Sun, W., and Huang, Y. 2011. Global warming over the period 1961-2008 did
not increase high-temperature stress but did reduce low-temperature stress in
irrigated rice across China Agr. Forest Meteorol., 151(9): 1193-1201.

38.Supit, 1., Van Diepen, C.A., De Wit, A.J.W., Wolf, J., Kabat, P., Baruth, B., and
Ludwig, F. 2012. Assessing climate change effects on European crop yields
using the Crop Growth Monitoring system and a weather generator. Agr. Forest.
Meteorol., 164: 96-111.

39.Taati, A., Sarmadian, F., Mousavi, A., and Rahmani, A. 2015. Agro-ecological
zoning for cultivation of Alfalfa (Medicago sativa L.) using RS and GIS. Sci.
Agri., 9(2): 93-100.

40.UNESCO. 1979. Map of the World Distribution of Arid Regions, Map at Scale
1:25,000,000 with Explanatory Note. UNESCO, Paris, ISBN: 92-3-101484-6,
o4p.

41.Van Bussel, L.G.J., Wolf, J., Licker, R., Grassini, P., Nelson, A., Boogaard, H.,
Gerber, J., Mueller, N.D., Claessens, L., Van Ittersumb, M., and Cassman, K.G.
2013. Use of agro-climatic zones to upscale simulated crop yield potential.
Field Crops Res., 143: 44-55.

42.Van Wart, J., Kersebaum, K.C., Peng, S., Milnera, M., and Cassman, K.G.
2013Db. Estimating crop yield potential at regional to national scales. Field Crops
Res., 143: 34-43.

43.Wheeler, R.M., and Tibbetts, T.W. 1986. Utilization of potatoes for life support
systems in space: I-Cultivar-photoperiod interactions. Am. Potato. J., (63): 315-
323.

44 Wolf, J., and Van Qijen, M. 2002. Modelling the dependence of European
potato yields on changes in climate and CO2. Agr. Forest Meteorol., 112 (3-4):
217-231.

45.Yasari, T., Khoshhal, J., and Shahsavari, M.R. 2013. Planting dates zoning of
safflower varieties in Esfahan province. G.E.P., 49(1): 171-182. (In Persian)

VY






