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Figure 1. The location of study area
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Figure 2. Reference evapotranspiration changes chart in each month of the year in the target area
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Figure 3. Chart of the changes of precipitation and effective rainfall in each month of year in the target area
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Table 1. Apple growth timing processes in Urmia

Region

Date of flowering

End of flowering

Date of fruit harvesting

Date of leaf full

Urmia  Late April to

mid-May

Mid to Late May Late May to mid-October

Late December

Auogyl 30 o (oudBl G 3LI-Y Jguxr
Table 2. Apple climatic requirements in Urmia

Average of minimum absolute -11.1 S1(-10 -20) S»(-20 -30) S3(-30 -40) N >-40
temperature (°C)
*
Average of minimum absolute 3.01 S1>2 S2 0-2 S3 <1 N >-3
temperature at flowering time ( -
"C)
Average daily temperature 15.5 S1 15-20 S2  10-15 S3 5-10 N <5
difference over amount before *
harvest (°C)
Average minimum temperature 11.02 S18-10 S2 10-13 S3 13-16 N >16
difference over amount before *
harvest (°C)
. 2150 S$12000-2500  S21500-2000  S31000-1500  N<1000
Sunny hours during the season (h) <
Average growth period (day) 215-230 S1 203-250 S2 150-200 S$3100-150 N <100
GDD (2300-2500)  S12000-2400 S2 1500-2000 S31000-1500  N<1000
*
Wind speed at pollination stage *

(m/s)

1.9
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Table 3. Experimental results of physical and chemical properties of Darbrud soil series

Depth  Horizon Sand Silt Clay Gravel oC SP TNV Texture EC*10* pH AvaP AvakK
cm % ) dSm? ) kg ha?

0-30 Ap 39.4 546 6 - 1.17 42 13.3 Si.L 211 7.6 53.6 470
30-60 Bwl 354 326 32 3-5 1.17 47 16.3 CL 114 7.9 28 380
60-100 Bgl 154 436 41 - 0.84 57 19.8 Si.C 1.01 8 - -
1% Bg2 84 456 46 0 0.43 58 15.8 Si.c 0.97 8.2 - -
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Table 4. The determination of soil class of Darbrud series for Apple crop

Land characteristics Data Class Degree
Main slop (%) 0-2% S1 95
Microreliefs 0 S1 100
Drainage Low limit S3 60
Texture Si.L S1 90
Depth (cm) 120 S1 97
Surface gravel _ S1 100
Deep gravel 3-5% S1 91.6
CaCOs 21.81 S2 72.3
PH 7.9 S2 72.5
ESP No restrictions S1 100
EC(dS m?) 1.3 S1 100
OC (%) 1 S1 95
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Figure 4. Estimated performance values with different irrigation scenarios
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Table 5. The Final irrigation elimination scenario and 10 to 100% water

Water Productivity ~ Average performance

Scenario Crop yield
(kg m3) (ton hec'?)

Remove last irrigation 49.7 6.24 50
10% decreased 49.5 7.14 50
20% decreased 49.25 8.001 50
30% decreased 47.5 8.81 50
40% decreased 44.85 9.71 50
50% decreased 39.55 10.29 50
60% decreased 35.15 11.44 50
70% decreased 30.2 13.11 50
80% decreased 25.3 16.49 50
90% decreased 20.35 26.82 50
100% decreased 15.5 0 50
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Figure 5. Estimated water productivity values using CROPWAT model with irrigation depth reduction
(Apple)
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Table 6. The relevant program for apple irrigation in the study area

Date Day Stage Ks Eto Depl  Rain Net.Irr Deficit Loss Er.lrr Flow

% mm I/siha
15 Apr 6 Init 1.00 100 49 0.0 117 0.0 6.4 167.1 3.32
11 Jun 63 Dev 1.00 100 34 0.0 117 0.0 63 167.1 0.34
22 Jun 74 Dev 1.00 100 19 0.0 97.2 0.0 74 138.9 1.46
12 Jul 94 Mid 1.00 100 41 0.0 64.8 26.7 94 92.6 0.54
26 Jul 108 Mid 1.00 100 42 0.0 64.8 30.6 108 92.6 0.71
17 Ague 130 Mid 0.78 96 59 0.7 147 0.0 130 210.0 1.10
1 Sep 145 Mid 1.00 100 29 0.0 104 0.0 145 148.6 1.15
17 Sep 161 Mid 1.00 100 27 0.3 57.6 2.0 161 82.3 0.60
4 Oct 178 Mid 1.00 100 21 0.0 57.6 0.0 178 82.3 0.56
5 Nov End End 1.00 0 11 0.0 - - - - -
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Table 7. The model of irrigation in the study area with removal of irrigation in the recent period and a 10%
reduction in the irrigation water depth

Gkl OF Goe oo 01 Bals g 15T 6,90 (g5Lel Biao b wilin 4o )Ll Joo -V Jgua

Date Day  Stage Ks Eto Depl Rain Net.Irr Deficit Loss Er.lrr Flow
% mm I/s/ha
15 Apr 6 Init 1.00 100 49 0.0 105.3 5.3 0 150.4 2.90
11 Jun 63 Dev 1.00 100 34 0.0 10.5.3 0.0 28.3 150.4 0.31
22 Jun 74 Dev 1.00 100 19 0.0 87.5 0.0 457 125.0 1.32
12 Jul 94 Mid 1.00 100 41 0.0 58.3 33.2 0.0 83.3 0.48
26 Jul 108 Mid 1.00 100 45 0.0 58.3 43.6 0.0 83.3 0.69
17 Ague 130 Mid 0.71 93 63 0.7 132.2 8.9 0.0 188.9 0.99
1 Sep 145 Mid 1.00 100 33 0.0 93.3 0.0 18.2 133.3 1.03
17Sep 161 Mid 1.00 100 27 0.3 51.8 7.8 0.0 74.0 0.54
5 Nov End End 1.00 0 35 0.0 - - - - -
409l 33 o Jgazme T b Jguzr —A Jgux
Table 8. The table of water requirements for Apple in Urmia
ETc ETc Eff rain Irr.Req
Month Decade Stage Kec
mm day! mm dec?
1 Init 0.4 1.25 12 1.6 1.2
Apr 2 Init 0.4 1.38 13.8 18.5 0.0
Apr 3 Deve 0.4 1.53 15.3 16.0 0.0
May 1 Deve 0.45 1.87 18.7 13.2 5.5
May 2 Deve 0.53 2.36 23.6 11.2 124
May 3 Deve 0.59 2.88 31.7 8.9 22.8
Jun 1 Deve 0.66 3.44 34.4 6.1 284
Jun 2 Deve 0.73 4.04 40.4 3.5 36.8
Jun 3 Deve 0.81 4.48 44.8 2.9 419
Jul 1 Mid 0.87 4.92 49.2 2.3 46.9
Jul 2 Mid 0.89 5.10 51 14 49.6
Jul 3 Mid 0.89 5.00 55 14 53.6
Aug 1 Mid 0.89 4.96 49.6 15 48.1
Aug 2 Mid 0.89 4.89 48.9 14 47.6
Aug 3 Mid 0.89 4.46 49.1 1.6 47.5
Sep 1 Mid 0.89 4.01 40.1 1.0 39.0
Sep 2 Mid 0.89 3.61 36.1 0.8 35.2
Sep 3 Mid 0.89 3.27 32.7 4.8 27.8
Oct 1 Late 0.89 2.9 29.0 10.5 18.5
Oct 2 Late 0.82 2.38 23.8 14.6 9.3
Oct 3 Late 0.75 1.83 20.1 13.2 7.0
Nov 1 Late 0.69 1.39 6.9 5.6 14
715.4 142.0 580.5
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Quialitative Land Suitability Evaluation, Based on the FAO and the
CROPWAT Model in Estimating Water Requirement of Apple product
in the Darbrud region of Urmia
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Abstract

Sustainable agriculture will be achieved only when land is used, essentially based on soil and water
capacity. Otherwise, agricultural lands will have influenced by increasing degradation and erosion.
Therefore, this study aimed to evaluate the land suitability of orchard (200 hectares) located on the
southern Urmia plain (Darbrud soil series) and also provide a suitable irrigation model using
CROPWAT considering irrigation water shortage and lack of adequate drainage for apples as a main
crop in this area (%55). Ten years of climate data was collected, and the land index was evaluated
by parametric method (square root method). Limitation in drainage status resulted in (S3w) for land
subclass, while for climate and temperature suitability, the minimum average temperature
during the month before harvest, reduced the subclass to S2. Moreover, CROPWAT model was used
to estimate the efficiency of model for important horticultural crops under a proper-irrigation
management in the study area through comparing the results of the model with those from the FAO
model. The result of this study indicates that an excessive or over irrigation regime has occurred in
the studied fields which have no positive effect on the crop yield or economic benefits. Providing
irrigation projects based on a suitable water model will increase the water use efficiency.
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