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Fig. 1- The position of South Khorasan province in Iran

by Jolye 51K o gl ool gl ol iy WS oS
Pl i pod dosi U (03598 sl dowd a8 sz )b sl 4y
P8l 5o slse o) US 05 & AHP Jao ol (g 5

YRS

o Lagl l oslital L g ond Gl Jae olsicas (AHP) (slye

S5 a0 piY S el Are GIS Ll cleMbl yiuw



1139

Ay Gl Ao (28] (S0 g (Giloy (gudeaiyy

For cotton cultivation dates

Climate Factors

1

Rain

Maximum
Temperature

Minimum
Temperature

[
LandFactors
Direction of Mean
Slopr Slope Temprature
1 l_

I

The s¢cond Date of

Seven cultivation

he sixth Date of
cultivation

The Five Date of

The fourth Date of
cultivation

The Third Date of
cultivation

cultivation

The First Date of
cultivation

Date

o owld Al 10 adk CuiS gy U s olKe o ycwlio mad GOl po Al 2S00
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Table 2-The final score and inconsistency rate of climatic and topographic parameters

o3l Jolgs 0.833
Climatic parameter
S ng Jolss 0.167

Topographic parameter
S5t &
inconsistency rate
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Table 3-The final score and inconsistency rate of climatic parameters

SHb 0.123
Rain
21 glod 0.183
Maximum temperature
Jilas led 0.502
Minimum temperature
ol glod 0.192
Average temperature
S5l ¢ 55 0.04

Inconsistency rate
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Table 4-The final score and inconsistency rate of topographic parameters

o 0.833
Slope
s G 0.167
Aspect
0

S5l £ 5
Inconsistency rate

ST
Taji abad

Legend
South Khorasan province

4
- A

South Khorasan province

!‘ Baor Poor
| Medium I Medium by
| Fine e )
B Excdlent o 36500 77.000 154.000 231.000 -1 :Ixrdlrm - reoo o — -
13,958 893 dowd CulS 2w U gadn 5 duindli -5 3 : T U T -
022,958 299 ool el 8,0 otpsing aled s 223958 ol dowd CudS 0, (staaiey (aalep adidli -4 USS

Fig. 5- Zoning maps planting date second half of April Fig. 4- Zoning maps date planting the first half of April



1396 plwny 4 ojlous 9wl (5 5)glis” owlicis pg9 & it 1144

Legend
___| South Khorasan province

N Poor

7] Medium L

= Flne +

B Excdlent 0 35500 77.000 154.000 231,000 208,000 |
— Ricters

Caig 3yl 993 dowi CuiS U oo los aids -7 IS

Fig. 7- The final map of the second half of May planting

date

Legend

[__] South Khorasan province
N poor ar
0] Medium :

[ Fine
I Excdlent 0 38500 77.000 154,000 231,000 208,000
— —

5,5 03 dowi CulS gy )l o led anids -9 UL

Fig. 9- The final map on the cultivation of the second half of

June

Legend
South Khorasan province

N poor

] Medium

I Fine

I Excdlent 0 38500 77.000

Legend

___|South Khorasan province

B Poor .

7] Medium P

I Fine +
7 X L

I Excdlent o 38:500 77.000 154.000 231,000 306.000

g3 )l Jol dows CadS gy )b gdaaigy (s ls i -6 JSS
Fig. 6- Zoning map for the first half of May planting date

South Khorasan province

P
. Poor .
7] Medium b

[ Fine
B Fxcdlent 0 38500 77.000 154,000 231,000 208,000 4
— —

Mo,5 ol dow CulS g ,U o lad anids -8 JSS
Fig. 8- Map the first half of June planting date

25 Jol dows CoiS g U (o log w10 IS5
Fig. 10- The final map killed on the first half of July



1145 L aiy cis amiune 2ol S50 5 bloj (goiuaing

I Ged g (o9 S5 o (Pl Cutand) g3 9 Jgl e S
Ol (63550 5 (B (2l 33 pgd 9 Jol dew S )b
B bl (gblio p Seulio ol pd Jgl deass )0 ol 04 xdls
Sosp gy o) dnagy add ans b ol po bl o ol
szl a8 pl  0gMe sy CldlS datne (Slg cusS slagu )b
uaSuie dy CublS gly e lul s il Sl slae il o
ol azd)S  1as 13 slayiel)ly oS 5y jasude (g o dgdi o
iblis d s gl Gollas s > blas dx (0 by sy
Jle Glsis o aidbion lapel)ly cnl jlai jl cind 5 35008 o
Sl culio g (B ()L jl adaie plaST a5 58 jasuie ol oo
o el i ey (L)l il adlate Pl Cal I3 )55 5 4y
dope Dbl gly e o Cuto 5 cans blE ol (25 esuis
9 Siaelin gblie ol > et )15 cnyiee 9 4k &)lje

905 Jlocl ) oY

P93 dosd jl lio S L) bl (By8 (g 5

aiy o8l bajls @ oy bbb oo a5 Jol dews g 3l y5
& 2 e gllp ol cilie 3ble )3 olS ol aslix
99y by 05 )bl slaled b 23,8 cusS 28 Cuwlio il sla
20,8 o Jobs Cuslio 035L (onlBl Bld I azis (3 g 4 Salgso
o 145 W3 _sa s S G (ladi ol 5l Jeols gl
CutS )6 it ol 3 U alo (398 51 BlS” slage 5 aen
2551 g 9 ole Cdigmd)l po3 o g Jgl Ao 4 bgape
Sloob olaidl ds 4 1) colus (p b cawlie Gble colus
2 bl o Do 1y oyl oy ey (o8l byl plad s 51 piocan
2 o> Glaljaly (S95)b 290eS” Jd3 4y ole 5 Jol des oS )l
b (Sdewy dyo )3 9 Cunsd enlio duiy (230j58 9 (2 dbs yo
Al Jpaze (S L olen (cplply 0900 g9, Led ials
Lo y1ai 1 (03)9)-8 pgd doesd 9 Jol dod et )b 5 09
T )3 )8 S sy (o9 9 ()8 Bblie ) Cunl i ccnnlio

&l

Alijani, B., and Doostan, R. 2007. Determine vulnerable areas barberry cultivation in South Khorasan province
using GIS. Journal of Geography and Regional Development 8: 33-13. (In Persian with English Summary)

Alizadeh, A., Sayyari, N., Ahmadian, G., and Mohammedan, A. 2009. Check best time of irrigation of saffron in the
provinces of Khorasan, north and south. Journal of Soil and Water (Agricultural Science and Technology) 23(1): 118-

109. (In Persian with English Summary)

Asgharpour, M.J. 2006. Multi Criteria Decision Making. Tehran University Press, Tehran, Iran. (In Persian)

Dey, P.K., and Ramcharan, E.K. 2000. Analytic hierarchy process helps select site for limestone quarry expansion in
Barbados. Journal of Environmental Management 88: 1384-1395.

Fageria, N.K., Baligar, V.C., and Jones, C.A. 1997. Growth and Mineral Nutrition of Field Crops. Marcel Dekker

Inc., New York, USA 624 pp.

Jafarbeyglu, M., and Mobaraky, Z., 2008. The land proportion evaluation in Qazvin province for saffron cultivation
based on multi-criteria decision making method. Journal of Natural Geographic Research 66: 101-119. (In Persian with

English Summary).

Kamali, G. 1998. Ecological Study of the ability of drylands west of the country in terms of climate and with special
emphasis on wheat. PhD thesis. Islamic Azad University, Science and Research, Tehran, Iran. (In Persian with English

Summary)

Khajehpour, D.R. 2007. Industrial Plants. Publications University of Esfahan, Esfahan, Iran p. 251-235. (In Persian)
Khalili, A. 1974. Scientific understanding of climate. Journal of Meteorology Meteorological Organization 25: 12-

36.

Khodabande, N. 2007. Industrial Crops. Publishing Tehran University, Tehran, Iran p. 97-65. (In Persian)

Koozehgran, S., Mousavi Baygi, M., Sanaeinejad, S.H., and Behdani, M.A. 2011. Study of the minimum, average
and maximum temperature in South Khorasan to identify relevant areas for saffron cultivation using GIS. Journal of
Soil and Water 25(4): 892-904. (In Persian with English Summary)

Maluf, J.R.T., 1986. Agroclimatic zoning of maize crop for the state of Riogrand. Agronomia Sulriograndens 22(2):



1396 cybamo) & olois 9 il (55,9l owlich poy 4 pi5 1146

261-281.

Michael, A.J., and Wells, R. 1998. Fiber yield and quality of cotton grown at two divergent population densities.
Crop Sciences 38: 1190-1195.

Omkarprasad, V., and Sushil, K .2006. Analytic hierarchy process: An overview of applications, European Journal
of Operational Research 169: 1-29.

Rahimi, H., and Khalidi, E. 2005. Geographic information systems and remote sensing (Basic familiarity and history
of evolution). Application of RS and GIS Workshop on Irrigation and Drainage, Tehran, Iran. p. 1-14. (In Persian)

Rashid Sorkh-Abadi, M., Khashei-Siuki, A., and Shahidi, A. 2015. A spatial zoning of saffron (Crocus sativus L.)
cultivation based on climatic factors using hierarchical analysis process method: A case study in Torbat- Hydariyeh.
Journal of Agroecology 7(2): 225-236. (In Persian with English Summary)

Tofigh, H. 1994. Multi criteria evaluation in physical planning. Journal of Abadi 11: 40-43. (In Persian with English
Summary)

Xue, Y.J., Hu, Y.M,, Liu, S.G., Yang, J.F., Chen, G.C., and Bao, S.T. 2007. Improving land resource evaluation
using fuzzy neural network ensembles. Remote Sensing of Environment 11: 369-384.

Yassari, T., Khoshhal, G., and Knight, M.H. 2012. Zoning planting dates spring safflower in Isfahan province.
Journal of Geography and Environmental Planning 49 (1): 182-171. (In Persian with English Summary)



Journal of Agroecology jo=xt $39LaS (ol pg2 4 pids
Vol. 9, No. 4, Winter 2018, p. 1136-1148 A 1136-1148 . o 1396 ylws 4 oylouis 9 ol

Spatial and Temporal Zoning of Suitable Lands for Cotton (Gossypium hirsutum
L.) Cultivation using Analytical Hierarchy Process (Case study: South
Khorasan Province)

S.S Hoseini*, M.A. Behdani™ and A. Khashei Siuki®
Submitted: 07-02-2016
Accepted: 09-10-2016

Hoseini, S.S, Behdani, M.A., and Khashei Siuki, A. 2018. Spatial and temporal zoning of suitable lands for cotton
(Gossypium hirsutum L.) cultivation using analytical hierarchy process (Case study: South Khorasan province). Journal
of Agroecology 9(4): 1136-1148.

Introduction

Climatic conditions are the most effectiveness than from the natural environment variables for agricultural
production On the other hand the base of agriculture development, especially in semi-arid zone is the accurate
knowledge of environmental characteristics and its management practices. Cotton (Gossypium hirsutum L.), due
to the extensive roots and permeability and the ability to set the number of leaves and fruits under water stress, is
a suitable crop for planting in arid and semi-arid climates. South Khorasan Province is a dry, desert and
mountainous region with post-semi-arid and semi-arid climates. South Khorasan province produces 34000tons of
cotton annually with 13000 hectares of irrigated cotton lands and the second position in cotton production
ranking in Iran.

Materials and Methods

South Khorasan Province is located in the east of Iran with an area of 149,107 square kilometers and the
geographical coordinates of 30 degrees and 31 minutes to 34 degrees and 53 minutes of northern latitudes and 57
degrees and 3 minutes to 57 degrees and 60 minutes of eastern longitude. This study was performed to evaluate
the climatic conditions for the cultivation of cotton in the history of different cultures in South Khorasan
province in a 25-year period (1990-2015). For this purpose, fifteen stations of South Khorasan province was
chosen as target and modeling and spatial analysis was performed by Arc GIS. By using advantage of favorable
climatic conditions at each stage of cotton growth, was prepared data layers of classification and weighting
values for each of the zones. Eventually, in order to overlay layers using multi-criteria decision-making methods
based on the Analytic Hierarchy Process (AHP), the final maps was prepared for each date based on the climatic
factors of the cotton cultivation date in South Khorasan.

Results and Discussion

According to the results obtained from zonation of different cultivars, in the western and southern parts of the
province, the suitable planting date will be from the first to second half of the April. This is while the planting
date in the central and northern regions and some parts of the south of the province will continue from the first
month of cultivate (March) to the first half of the second month until the first half of May. In the eastern parts of
the province, suitable planting dates will continue from the second half of June to the first half of July.
Considering the cotton ecological needs, if the plant cultivated in suitable planting date in different regions of the
South Khorasan Province, there will be no growth inhibitory temperatures for this crop. The results of all cultivar
maps indicate that among all planting dates from April to July, the best cultivation date was the first half to the
second half of May, because they have the largest area in terms of area of suitable areas. The first half of July,
due to lack of rainfall and temperature increase, is not a suitable time for flowering stage of cotton, because of it
will be treated at a lower temperature when it is processed. Therefore, just with the reduction of the product. For
cultivation of cotton in the first and second half of April the appropriate areas are western and southern regions
of the province.
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Conclusion

The results was showed that the role of temperature and precipitation as climatic factors, were difficult for
any cultivation date in different regions and cultures of all dates from April to July. The best planting date from
the first half and the second half of May, because of, respectively, 84,680 and 103,100 square Kilometer area of
the right to have the largest area. For all climatic conditions also have an important loss condition.
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