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Table 1. Phenological stages based on the number of days from the beginning of the year (Julian day).

5ls S e s
(Canola) (Wheat) (Barley) (Maize)
csls
320 290 303 140
(Planting)
5545
330 305 315 150 Sl
(Germination) S5 Pss e
s 120 105 )18 s (Phenological stage)
(Flowering)
SR
155 180 165 280 o
(Maturation)
s s @ I3
- 4000000 4000000 80000 HEr 2 Sl
(The density of plants per hectare)
i

S i -l

a- (Soil map)

EMUDL o5 aly a2 -

d- (Elementary Mapping Unit)

sy 50—

b- (Village boundary)

Ly, g S glaaidds 5 osliwl b (EMU) ol,5 sladly 428 45 -V IS
Figure 1. Drawing of Elementary Mapping Units (EMU) using soil and village maps.
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Table 2. Physical and chemical properties of the soil in the research farm.

ks Aol el St Sls g
(Value) (Unit) (Parameter) (Soil characteristics)
W
78-82 - o
(Acidity)
7.
12-13 (gkg) Sos
(Organic carbon)
05-1 g kg—l YN uil:-‘*:';
(Nitrogen) (Chemical)
— mg/kg B ad
(Phosphor)
l:d
26.5-28 cmol/k IR
(Potassium)
25 BW_ R e
(%) (Sand)
BW-PH S
35
(%) (Silt)
40 e o
(%) (Clay) b
4l PRI Sl os b (Physical)
(volumetric percentage) (Field capacity)
”3 o= Ao s s (S25a dais
(volumetric percentage) (Permanent wilting point)
123 xS e Bl pp S sl &

g/em’

(Bulk density)
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Table 3. Characteristics of the studied scenarios.

bl bl (cele) Gy 558 o) ol e ol i3,
Irrigation system (hr) Pump operation water Price (Rial) Scenario No.
o 9
20 200 = )
(Surface) Base
o |
20 400 Js Y
(Surface) First
o 22 200 (2 ¥
(Surface) Second
< 22 400 (- t
(Surface) Third
3L
< 20 200 s 0
(sprinkler) Fourth
3L .
bt 20 400 = 1
(sprinkler) Fifth
3L . s
o 22 200 = v
(sprinkler) Sixth
e
46 22 400 = A
(sprinkler) Seventh




1190 (1) )l dTF) dls S 5 f clis gla g}y s puls

el 03 g0 (G3lwand S A ol e s
éLﬁﬁ)LﬁQ}J@M%&}&f}ML}f J.,Ld
Ll B e e bl ple 5wl
Ol 0155 5LES dals La gl s 3 psee 5 )
OlosliS Al Ol Fte (0 Jad) Ak oo
MQI).SASJAT&;MJM-\ e)Lmivﬁ)t.ﬂk;Dd
B G o VR O N e J ||
JS .,\AT)J "L':'L’Lfd j))AJL?.L BE el YY r.:...w
b 4 S Aoy 08 55l ol 53 Ol5psLis
slaa>Ma LG 5y &S s s Olis 1y Al 4l

sl e

bbb glas e glagSeslll & x5 L

b S 3 s 5,00 WOFOST Jue alS
J | ok bt Olio slaad 3 Cosgdes Clews
oS G (Glals @03) oolg oS Gl e
© by pocl o3 S &l (=) el
s Ol (gl alS gl el il
alin Sl ol sl ol W) £ Sl o
slaesls L due G,k 3l eddgilaans glassls
Jos &S d_il.a'cul_? 03 4sy5e 3 el S el
Ly S e el s S0
Cogo oliibe S Slaa 5 Ol Ll s s g 5 &b
Goar g bLleds )Y 5 Y b IS8 s 4 S

s sbas Jde a8 55 5 e sdaline Lajls gl oyl

WOFOST Jue  oealy 53 51 3,50 AL gla el b -2 J g

Table 4. The crop parameters required for calibration of WFOST model.

es b R ¥ rl)b
(Barley) (Maize) (Unit) (Parameter)
1123 1300 oC AU 58l 5l 5 s &
(Thermal time from emergence to anthesis)
893 1010 oC Oy B AAS Sl 5 a3 g samee
(Thermal time from anthesis to maturity)
S0t
0.0023 0.0023 ha. kg o g
(Specific leaf area)
0.0075 0.0294 m?. m?. ¢ S g et > o RS S
(Maximum relative increase in LAI)
055 0k _ (KDIF) 5 o5 o

0.45 0.45

(Extinction coefficient for diffuse visible light)

(EFF) 5 G s Olail

kg ha'. he'. ' m’ s
(Light-use efficiency of CO, assimilation)

$,COs Sl Cs Sl
70 70 Kg. ha'. hr' RCOr e e S

(Maximum leaf CO, assimilation rate)
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Figure 2. Comparison of simulated and measured data (maize).
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Figure 3. Comparison of simulated and measured data (barley).
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Table 5. The estimated values of net income and cropping area in the studied scenarios.

(L) iS5 o (Db &gk Ll sl ol s
Area under cultivation (ha) Net income (Million Rials) Scenario No.
ol
74363 85865 \
Base
|
73479 51254 - \
First
74476 89111 £ ¥
Second
73282 52107 f~ ¢
Third
75194 127158 s 0
Fourth
75403 93905 o 1
Fifth
75262 132275 - v
Sixth
75347 96993 e A
Seventh
ol osls Olas il 53l Laol s 6l b Jsde cpl L3 ol el esysl
Gl gl Cov Cilisee SV gams 5 Oliee e Olojle w31 0dd el SL el
d}&w\)b.w‘oMeQJJTVd),\;-)JM L&ﬁ)lﬂ.ﬂ 4.:_2_1 B s 42.9; C))j..p LS).)JL:S
i ol 4Bl SRl iS5 e b e g0 \)g,,:.sﬂ,-@w%;;)ts@ujqw
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Table 6. Estimated area of dominant crops in Mahidasht-Kuzaran (ha).

ke

b b 2 e b

thM “iLi }J')twl el’,s
s = o e pae ¢ SE (Base (crop)
(Scenario7)  (Scenario6)  (Scenario5)  (Scenario4)  (Scenario3)  (Scenario2) (Scenariol) ~Scenario)
i
4654 3309 4297 3114 1702 2952 1575 2556 o T
Irrigated barley
3681 3704 3656 3661 4114 3713 4062 3707 e
Rainfed barley
..
106 176 106 3 0 167 0 156 &
Canola
7872 7814 7425 7397 419 1638 382 1397 =
Maize grain
14299 13032 14372 13259 15572 14704 15577 14751 (2 2
Rainfed pea
Lo
111 363 91 302 0 83 0 59 o
Sugar beet
0 154 2 91 105 231 84 158 e
Tomato
HPRWY
0 25 0 8 4671 3566 4411 3472 i
Watermelon
sl kS
12757 14956 12223 14368 2099 9120 2048 8741
Irrigated wheat
Vi: (.,\,g
31867 31729 33231 32991 44600 38302 45340 39366
Rainfed wheat
.(¢;,L; O ges) thises o gyl Cow adkie SV puaze A g5 -V gl
Table 7. Total production of the crops in the various scenarios (million Kg).
e sl G gl e pobe eler ol s sl e sl dol ol Al ke S
(Scenario (Scenario (Scenario (Scenario (Scenario (Scenario (Scenario Base cro
7) 6) 5) 4) 3) 2) 1 scenario P
i
18 13.1 16.9 12.3 6.7 11.6 6.2 10.1 il
Irrigated barley
44 44 44 44 49 45 49 44 2
Rainfed barley
..
0.3 0.5 0.3 0.008 0 0.5 0 0.5 &
Canola
60 60 57 56.7 3.4 124 3 10.6 =
Maize grain
5 4.6 5 4.6 5.4 5.1 5.5 5.2 (2 2
Rainfed pea
Lo
5.7 17.8 4.6 14.9 0 39 0 2.8 o
Sugar beet
0 4.7 0.05 2.8 3.4 7.3 2.7 5.1 e
Tomato
&lgk
0 1 0 0.3 182 139 171 135
Watermelon
sl S
454 53 43.6 51 7.6 32.5 7.4 31.2
Irrigated wheat
Vi: (.,\,g
31 31.7 32 33 44.6 38.3 453 394

Rainfed wheat
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Table 8. Comparison of cultivated area before and after programming in the region (scenario 6).
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Abstract

Background and Objectives: Iran with the average of annual precipitation about 230 mm is one of the
countries in the world which is located in the semi-arid and arid regions. Improper spatial and temporal
distribution of rainfall regarding to the time of required water for agriculture is another problem for
agricultural sector. Using crop growth simulation models is a strategy which can be used to assess
water balance, to simulate the growth process and to study different managerial scenarios. In this
regard, the combination of crop growth simulation models with geographic information system (GIS)
and optimization models is also necessary. Calibration of crop parameters is one of the limiting factors
of the use of crop growth simulation models. Results of previous researches have shown that the use of
simulation models out of range, often leading to disappointing results. Some of these parameters are
crop (variety) specific, so to use of these models, they must first be calibrated according to the local
varieties. In the past decades several models have been developed for agricultural land use planning in
different scales. The aim of the present study was to determine the cropping area of major agricultural
crops based on the combined results of the Crop growth simulation model and is linear programming in
the Mahidasht plain, Kermanshah province. In this study, WOFOST model is used to simulate crop
growth and GAMS software is used for linear programming.

Materials and Methods: Field experiments was carried out in the cropping year 2010-2011 for
calibration and validation of crop parameters of WOFOST model for major crops (wheat, barley and
maize) under deficit irrigation managements. Experiments were implemented as randomized
complete block design with three irrigation regimes (Full irrigation, 20 and 40 percent deficit
irrigation) and four replications. Agricultural lands in the plain were classified into 440 equal units
according to soil characteristics and administrative divisions. Maximization of farmers' income was
considered as the objective function in the linear programming model. The constraints of monthly
water, seasonal water, labor, land and agricultural machinery were considered at the study area.
Considering the available water in the study area the best cropping pattern in 8 studied scenarios of
water supply and irrigation system were determined using developed model.

Results: The value of most sensitive parameters of WOFOST model for major crops in the
Mahidasht plain was determined by model calibration. Yield and water requirement of mentioned
crops in the potential and water-limited situations were estimated in the region regarding to long-
term average climatic parameters. Analysis of the scenarios showed that the scenario 6 (doubled
water price and sprinkler irrigation system) with the total farmers' income of 140 billion IRR has the
highest income among studied scenarios. The area under cultivation in this scenario would be 75,262
hectares which shows increasing compared to the base scenario.

Conclusion: The combination of crop growth simulation models and linear programming can be
used for determination of the appropriate cropping patterns under different conditions of water
resources. The maximum farmers' income in this study would be occurred in the scenario 6 which
water price will be doubled and irrigation system is sprinkler.
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