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Table 1- Crops available in pattern of cultivation

Jyaze ClS st e My ol oo
Crop Crop area (ha) Share (%) Production (kg) Share (%)
olsies 358.95 44.20 129955.7 6.01
Saffron
o P 203.65 25.08 1121200 51.88
Wheat
o 84.95 10.46 390500 18.07
Barley
a9
Alfalfa 16.55 2.04 59800 2.76
Ay
N 12.25 151 18830 0.87
Cotton
By 82.3 10.13 282600 13.07
Sugar beet
alya 53.4 6.58 157980 7.31

Watermelon
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Table 2- Results of determining the pattern of cultivation using the programming model
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Crop Small farms Medium farms Large farms
CuliS g s ke CulS 32 ek e CulS g2 s e
Croparea(ha) Share (%) Croparea(ha) Share (%) Croparea(ha) Share (%)
ae
©5 48.9 29.84 171.55 54.77 138.5 41.34
Saffron
ot pa5 47.35 28.89 64.80 20.68 91.50 27.31
Wheat
1
o 31.15 19.01 19.8 6.32 34 10.14
Barley
g
Alfalfa 4.4 2.68 7.15 2.28 5 1.49
- 5.25 3.20 7 2.23 0 0
Cotton
S 218 13.30 45 143 56 16.71
Sugar beet
Sy 5 3.05 38.4 1226 10 2.98
Watermelon
adllae 5)90 i 5 s JS
Total crop area 163.85 20.17 313.2 38.56 335 41.25
(ha)
s 8901 16022 12079
Total labor
oABL dguw
158827.86 601030.58 425234.84

Gross profit
(Ten thousand of rials)
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Table 3- Results of cropping pattern and its changes to base scenario in increasing saffron cultivation scenarios

S5 &l5e buwgio g5 S)nelm
Small farms Medium farms Large farms
) gl Y g,bw ) gl \E ™ ) 92l Y g,
; aws Scenariol  Scenario2 ; s Scenariol Scenario2  yjzhw  Scenariol Scenario2
Jyara 7 ' (Increase  (Increase  ** . (Increase  (Increase (., o.:s (Increase  (Increase
Crop Lo ks’ 25%) 50%) Lo cuts’ 25%) 50%) Basis 25%) 50%)
Basis R e Basis Righe  opjghe g AT e
area . . crop area . o P . y
(ha) Cwis Cwis (ha) cuis CoiS area CoiS s
croparea  crop area croparea crop area (ha) croparea  crop area
(ha) (ha) (ha) (ha) (ha) (ha)
ol 61.125 73.35 214.437 257.325 173.125 207.75
48.9 - 171.55 138.5
Saffron (25) (50) (25) (50) (25) (50)
o s 43.19 41.23 51.913 37.28 79.25 67.50
Wheat 4735 878  (1292) %480 (i9gg)  (4a246) 90 (1338 (2622
S 27.84 24.717 14.14 8.97 31.14 23.14
Barley L5 061)  (-2065) 198 (-2858)  (-54.69) 34 (-841)  (-31.94)
a5y 44 4.12 3.87 715 4.06 0.5 5 4.86 4.66
Alfalfa ' (-6.36) (-12.04) ' (-43.21) (-93) (-2.8) (-6.8)
A 525 5.11 5.02 7 4.12 0 0 0 0
Cotton ' (-2.66) (-4.21) (-41.14) (-100) (0) (0
RRCJRVES 218 18.32 15.65 45 1.32 0 56 39.42 27.72
Sugar beet : (-1596)  (-28.21) : (-70.66)  (-100) (-29.60)  (-505)
ailgain 5 4141 0 38.4 23.21 9.124 10 7.21 4.23
Watermelon (-17.18) (-100) : (-39.55)  (-76.23) (-27.9) (-57.7)
s
eSS 163.845  163.837 3132 313199 335 335
Totalcrop 1638 (5003 0007y 332 ) (0.0003) 0 ©) ©)
area
(ha)
B gy S 9779 10698 18174 20376 11551 11446
8901 16022 12079
Total labor (9.86) (20.18) (54.68)  (73.42) (-4.37) (-5.24)
U
Gross profit 198450.02  238023.01 750996.2 900972.1 531389.2 637549.7
o Ten 18218 Tonoay agss) P18 a05)  agsn) PP a0s) o)
Rials)

* Data in parentheses are percentage of change compare to basic cultivation area.
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Table 4- The effect of increasing the saffron cultivation scenarios on water consumption

Olyde; CuiS ;5w ial38l a3
&) Percentage increase in saffron cultivation area
)R 1.4 3 . .
Farms b )3 Ol Do J5 jlade Y g2yl Y o b
o S’ 333 Scenariol Scenario2
Total amount of water (Increase 25%) (Increase 50%0)
consumption in hectar (md) ) KW )
g Jos ’ R o yd
Total amount of water = Total amount of water % of chanae
consumption (md) % of consumption (md) 0 g
change
Sess i
Small 2018645 1809623 -10.35 1594803 -21
farms
buwgio g)l50
Medium 2404166 1675399 -30.31 966227 -59.81
farms
S el
Large 3752098 3006904 -19.86 2375361 -36.69

farms




¥V

e ol @il oo g1 aaST b a0 5 Gl dnngi (g 3050l 5951 1yl I0d 9 (o5& 030 (G5

e Fwd ) Ol plie g0 )3 Vo (ial81 (592 )l )3 cdrly (g2 0w 41 Connds () Ol i g CuulS (9901 2910 -0 Jg>
Table 5- Results of cropping pattern and its changes to base scenario in 20% increase in available water resources

scenario
Sas &)l5e busgie g3 SHn el
Small farms Medium farms Large farms
2 e 2w 2w
dw .‘ o oa .| - oa ’l oo
Crop oo i o) s ““*l:“s oo i oy s "”f:“s oo S o) s ““*:“5
Basis area ) Basis area ) Basis area t2
(ha) Area after (ha) Area after (ha) Area after
scenario scenario scenario
(ha) (ha) (ha)
UL 48.9 171.55 138.5
48.9 - 171.55 138.5
Saffron (0) 0) (0)
o pas 54.35 72.33 102.41
Wheat 47.35 (14.78) 64.80 (11.62) 91.50 (11.92)
S 34.65 21.61 37.67
1.1 19. 4
Barley 3115 (11.23) 98 (9.14) 8 (10.79)
4oy 5.04 7.8 5.11
4.4 7.15 5
Alfalfa (14.54) (9.09) (2.2
A 8.23 7.9 5
N 5.25 7 0
Cotton (56.76) (12.85) )
A8 23.8 6.34 63.14
i 21.8 45 56
Sugar beet (9.17) (40.88) (12.75)
4ilgain 6.6 47.18 12.41
5 38.4 10
Watermelon (32) (22.86) (24.1)
e S (e
o 38.43 5211 47.3
New saffron
crop cultivation
N g9 JS 13724 20568 15271
8901 16022 12079
Total labor (54.18) (28.37) (26.42)
DAL g
Gross profit 227518.24 753713.72 544596.55
(Ten thousands 158827.86 (43.24) 60103058 (25.40) 425234.84 (28.06)

of rials)

* Data in parentheses are percentage of change compare to basic cultivation area.
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Abstract

Low efficiency of water use in the agricultural sector, makes it necessary to adopt strategies for
optimization of cropping pattern. Saffron can be the right product in terms of saving water. The
aim of this study is to investigate the effects of saffron area expansion on the allocation of water
resources and increase the income of farmers through the use of a model based on an extended
Positive Mathematical Programming model that includes the possibility of future development in
cropping patterns, along with water allocation through a production function based on the amount
of irrigation water. The required data are collected from 200 questionnaires completed by saffron
producers in Torbat Heydarieh and Zaveh counties in the year 2014, classified into three groups of
farmers with small, medium and large farms. Using the estimated model, the results showed that
the implementation of increase in saffron cultivation scenarios, increase gross profit and reducing
water consumption for all three groups of small, medium and large farms; which shows the positive
effect of its implementation on conservation and stability of regional water resources. It was also
determined that the developed cultivation due to the use of potential lands for saffron cultivation,
with an increase of available water resources by 20%, would increase gross profit by 43.24 percent
in small farms, 25.4 percent in medium farms and 28.06 percent in large farms. This implies that,
in addition to pricing, other strategies to improve water use and water resource management may
improve the economic conditions especially on the small farms of this area.

Keywords: Water Management, Positive Mathematical Programming, Plant Programming,
Saffron.
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