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Table 1- Average of climatic parameters and saffron yield in Khorasan-Razavi province during the study period
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Figure 1- Regression between yield and maximum absolute humidity.
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Figure 2- Variogram for main variable (saffron yield) with linear model.
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Figure 3- Variogram for covariate (maximum absolute humidity) with spherical model.
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Figure 4- Cross variogram for main and covariate with linear model.
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Table 2- Variogram parameters for main, covariate and cross variations
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Figure 5- Results of cross validation between actual and estimated yield of saffron.
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Figure 6- Three dimensional view of saffron yield within interpolated block.


http://www.sid.ir

VPO plphes s piSS g 21550 «rgllS W1y cilicko glagyg0 590 51

Legend
—— County Border

Yield Per Unit Area
77 High : 4.281

Ll Low : 2.608

T daly 13 3,Sdes gluo 1 (o) J8 ) ClS dxiune Bblo (gaidigy -V JSUS
Figure 7- Zoning the prone areas for saffron cultivation base on yield per unit area.

gy olyas 0, Sles ¢ bl Jlowd Cuows 4y &S > by g 0
el gy olyae; oy Slae aS gy0bay iy Lials
el 5y Slos yily 99 Ly o(3LLS bius o) il (g
2 el cwsay (90 5 olasd slaglioed) of o
9 2L0g Clides 03,5 o dloiiy pols Jimgh (b,
(soul8l Sl pisie ol Sl oolil b g b gy ol b siaing

Dyl Oyge ol jis;

Woalpeniny 9 (8 5 4
(souldl Lo yial)ly (5l )5 pasedie o3l 5
Olyies 3580ae b1y Susad iy g5l 3lho Caghs,
ol e 5l onliiwl b (gdiaigy adids ags 4SSl peus )l
Adgi g 5t ) awlio LUl dilolw cpl a8 a2 o lis
G )b (elBl (claodly g0 Blad b SIe cleMbl
ShI> LU b e Jols bl Gl & (sinaigg gl

o3> s 5 (ol yhe ) A g eSSl Cuxdge oy e

&bo

Abrishami, M.H. 2009. Saffron cultivation. Monthly Journal of Baghzar 35: 26-32. (In Persian with English

Summary).

Adeli, J., and Anabestani, A.L. 2015. Investigating the causes of expansion of saffron cultivation in
temperate mountain areas of Golestan Province (Case study: Vamenan Village). Saffron Agronomy and
Technology 3 (2): 133-144. (In Persian with English Summary).

Alizadeh, A., Sayari, N., Ahmadian, J., and Mohamadian, A. 2009. Study for zoning the most appropriate


http://www.sid.ir

IWAB Ll oY o5lad o b (ol yhe s 539l g cslyy g pis VPP

time of irrigation of saffron (Crocus Sativus L.) in Khorasan Razavi, North and Southern provinces.
Journal of Water and Soil 23 (1): 109-118. (In Persian).

Bashiri, M., Seyedi, S.M., and Tosan, M. 2014. Effect of sunny hours on saffron yield in razavi Khorasan
province, 3" national conference of saffron, University of Torbat Heydarieh. (In Persian).

Bazrafshan, J., and Ebrahimzadeh, 1. 2006. An analysis on spatial diffusion of saffron in Iran and the
effective factors on it, (Case study: Khorasan province). Geography and Development Journal 4 (4): 61-

84. (In Persian with English summary).

Behdani, M.A., Nassiri, M., and Koocheki, A.A. 2003. Modeling saffron flowering time across a temperature
gradient. In proceedings of 2™ International Symposium on Saffron Biology and Technology, Albacete,
Spain, 22-25 October 2003.

Benschop, M. 1993. Crocus. In A. De Hertogh, and M. Le Nard. The physiology of flower bulbs. Elsevier
Science Publishers, Amsterdam, The Netherlands. p. 257-272.

Fallah-Ghalhary, G.A., Habibi-Nokhandan, M., and Khoashhal, J. 2008. Spring rainfall estimation of
Khorasan Razavi province based on tele-connection synoptically patterns using adaptive neuro-Fuzzy
inference system. Journal of Range and Watershed Management 63 (1): 55-74. (In Persian with English
summary).

Farajzadeh, M., and Mirzabyati, R. 2007. Survey sites in lowland zones saffron Neyshabur using GIS.
Humanities Teacher Journal 12: 50- 67.

Halevy, A.H. 1990. Recent Advance in Control of Flowering Habit of Geophytes. Acta Horticulture 266: 35-
42,

Hosseini, M., Mollafilabi, A., and Nassiri, M. 2008. Spatial and temporal patterns in Saffron (Crocus sativus
L.) yield of Khorasan province and their relationship with long term weather variation. Journal of Iranian
Field Crop Research 6 (1): 79-88.

Ismail-Zadeh, Y., and Jahanbakhsh, S. 2011. Applicable requirements for saffron Agro climate with plain
Magi. Journal of Geographical Space Research 11 (35): 1-18. (In Persian with English summary).

Kafi, M., Kamkar, B., Mahdavi-Damghani, A.B., and Lahuti, M. 2003. The reactions of agricultural plants to
the growth environment. The publishing house of Ferdowsi University of Mashhad. (In Persian).

Kamali, G.A. 1982. The bioclimatic plan of saffron in south of Khorasan. A review on 15 year researches of
saffron in the research center of development and technology researches of Khorasan. p. 10-14. (In
Persian with English summary).

Kamyabi, S., Habibi-Nokhandan, M., and Rouhi, A. 2014. Effect of climatic factors affecting saffron using
analytic hierarchy process (AHP); (Case Study: Roshtkhar Region, Iran). Saffron Agronomy and
Technology 2 (1): 75-90. (In Persian with English Summary).

Koozehgaran, S., Mousavi-Baygi, M., Sanaeinejad, H., and Behdani, M.A. 2014. Identification relevant
areas for saffron cultivation according to precipitation and relative humidity in South Khorasan using
GIS. Journal of Saffron Research 1 (1): 85-96. (In Persian with English Summary).

Koul, K.K., and Faroog, S. 1984. Growth and differentiation in the shoot apical meristem of the saffron plant
(Crocus sativus L.). Journal of Indian Botanical Society 63: 153-160.

Mirmosawi, S.H., and Mirian, M. 2012. Apply of geostatistics methods in studies of rainfall spatial
distribution (Case study: Kerman Province). Geography and Planning journal 16 (38): 153-178. (In
Persian with English Summary).

Mirzaei, A.A., Sebeh, Q.A., and Yekani-Motlag, Y. 2015. Specialized software in water engineering. Kian


http://www.sid.ir

VIV plyhes a 385 9 21353k gl Gl ko (gl cy30,90 551

Publication, Tehran. pp, 524. (In Persian).

Mohammadi, H., Ranjbar, F., and Soltani, M. 2011. Assess potential climate saffron in Marvdasht. Journal of
Geography and Environmental Planning 22 (43): 154-143. (In Persian with English Summary).

Molina, R.V., Garcia-Luis, A., Coll, V., Ferrer, C., and Valero, M. 2004. Flower formation in the saffron
Crocus (Crocus sativus L.), the role of temperature. Acta Horticulturae 650: 39-47.

Molina, R.V., Valero, M., Navarro, Y., Guardiola, J.L., and Garcia-Luice, A. 2005. Temperature effects on
flower formation in saffron (Crocus sativus L.). Scientia Horticulturae 103: 361-379.

Rahmati, E. 2003. The function of environmental factors in production and function of saffron, Articles
collection of the third national congress of saffron. The publishing house of Khorasan Research
Organization for Science and Technology p. 146-151. (In Persian with English summary).

Shirdeli, A., and Tawassoli, A. 2015. Predicting yield and water use efficiency in saffron using models of
artificial neural network based on climate factors and water. Saffron Agronomy and Technology 3 (2):
121-131. (In Persian with English Summary).

Tosan, M., Alizadeh, A., Ansari, H., and Rezvani Moghaddam, P. 2015. Evaluation of yield and identifying
potential regions for Saffron (Crocus sativus L.) cultivation in Khorasan Razavi province according to
temperature parameters. Saffron Agronomy and Technology 3 (1): 1-12. (In Persian with English
Summary).


http://www.sid.ir

7  Saffron Agronomy & Technology

Using Geostatistics for Zoning Areas Suitable for Saffron Cultivation
in the Khorasan Razavi Province Based on Climatological Parameters

Mehdi Bashiri*tand Amir Salari**

Received: 3 March, 2016 Accepted: 29 May, 2016

DOI: 10.22048/jsat.2016.17365

Abstract

Saffron is one of the most economical and highly valuable plant species in Iran. About 80 percent
of the total export of saffron in the world originates in the Khorasan Razavi province. The demand for
higher production, limitations of climatological resources, soil and water have caused the officials who
are in charge of agriculture to seek for areas that are potential candidates for the cultivation of saffron
by means of precise, rapid and analytical methods. In the present study, geostatistical interpolation
methods are used for climatological-ecological zoning of agricultural lands in the Khorasan Razavi
province that are suitable candidates for saffron cultivation. To this aim, climatological and ecological
requirements of saffron cultivation are first determined based on available scientific references. Then
the necessary data are prepared. In the present study, an effort has been made in the spatial modeling
and interpolation of the areas that are potential candidates for saffron cultivation based on the yield per
unit area in 8 counties of the province during the 1989-1990 to 2008-2009 crop years and the 11
climatological parameters that affect saffron growth and blossom in the mentioned period of time.
Based on the results, the maximum absolute humidity has been selected as the best covariate. The
modeling of crop yield and the evaluation of the models were performed using geostatistical methods
in GS+ software. Finally, the prepared zoning map showed that the geostatistical methods used are
suitable choices for determination and zoning of areas that are suitable candidates for the development
of saffron cultivation. The results for zoning have showed that a third of the southern areas in the
Khorasan Razavi province (especially in the Gonabad county) have the maximum cultivation potential
from the viewpoint of climatology, and in the northern direction of the province (especially in the
Quchan and Binaloud counties) the value of land decreases considering its potential suitability for
saffron cultivation
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