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Abstract

Maize is one of the world's most important food crops after wheat and
rice, characterized by its high nutritional value, and also outperforms
wheat by the carbohydrates it contains. Moreover, they tend to provide
high productivity per unit of land, making them a major crop in
ensuring food availability and enhancing consumers' food security. On
the other side, maize contributes to securing animal feed and is widely
used in many industrial products, such as the starch industry and Maize
oil to name a few. The maize crop is grown in almost all countries of
the world and has occupied an area of 1600,000 km2 in 2019 at the
global level. One of the most important things that distinguishes maize
from other strategic crops is that it can be consumed directly without
the need to remove crusts as with other strategic crops such as wheat
and barley.

Therefore, the research aims to develop a new methodology for
cartographic modelling in addressing the suitability of physical factors
for the cultivation of maize crop in the Erbil plain, based on global
standards, and thus to provide a spatial document for decision makers,
which can be used in the agricultural planning process and the
sustainability of agricultural land.

The research has found a series of important findings. Cartographic
modelling is a successful methodology for transforming numerical
criteria and variables into mathematically treatable maps to shed light
on the mechanics of the modeled phenomenon, thus moving the map
from the illustration stage to the geographical thinking stage. Basically,
cartographic modeling has also revealed that agricultural land in the
Erbil plain district has a high potential for containing the cultivation of
maize crop, due to the settlement of higher varieties of suitability of
natural properties on its cultivation in large areas of the judiciary

estimated at 37.13%.
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security, African Journal of Agricultural Research, Vol. 6, Issue 11,
2011, p. 2617.
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(3) FAO and Agriculture Organization of the United Nations, A

framework for land evaluation, VVol. 32, 1976, Web Book, Internet link:
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(1) Edoardo A.C. Costantini, Manual of methods for soil and land
evaluation, Science Publishers, USA, 2009, p. 8.

(2) C.Cys, etal., Land Evaluation Part Il Methods in Land Evaluation,
Agricultural Publication, Brussels — Belgium, 1991, p.127.
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° 386280 | 3901480 90.84 6.97 | 7.65 | 14.26 | 19.57 | 27.03 | 32.66 | 37.36 | 36.81 | 32.74 | 23.68 | 15.94 | 11.24 | 22.25
1 431769 | 3901030 85.53 7.03 | 7.37 | 13.89 | 19.42 | 26.57 | 32.39 | 37.45 | 37.07 | 32.91 | 23.70 | 15.91 | 11.56 | 22.19
M 477257 | 3900800 102.38 5.95 | 6.06 | 12.48 | 18.25 | 25.13 | 31.42 | 36.35 | 35.93 | 31.78 | 22.41 | 14.68 | 10.65 | 21.01
A 522743 | 3900800 133.21 484 | 468 | 11.05 | 17.04 | 23.79 | 30.31 | 35.04 | 34.56 | 30.46 | 21.00 | 13.27 | 9.53 | 19.72
A 296558 | 3958560 126.56 6.05 | 6.96 | 13.31 | 18.60 | 25.84 | 32.02 | 36.74 | 36.00 | 32.04 | 22.73 | 14.97 | 9.87 | 21.34
Y+ 1341772 | 3957630 83.28 6.25 | 7.13 | 13.47 | 18.85 | 26.16 | 32.23 | 36.97 | 36.26 | 32.25 | 22.96 | 15.19 | 10.35 | 21.59
V) 1386983 | 3956940 43.95 6.41 | 7.13 | 13.45 | 18.84 | 26.11 | 32.24 | 37.05 | 36.43 | 32.35 | 23.06 | 15.28 | 10.78 | 21.68
VY | 432191 | 3956480 31.66 5.76 | 6.18 | 12.41 | 18.01 | 25.34 | 31.69 | 36.55 | 36.01 | 31.85 | 22.31 | 14.58 | 10.32 | 21.00
V¥ | 477397 | 3956250 64.41 455 | 462 | 10.79 | 16.61 | 23.82 | 30.27 | 35.06 | 34.54 | 30.45 | 20.76 | 13.13 | 9.10 | 19.56
V¢ |1 522603 | 3956250 106.62 2.79 | 2.38 | 8.70 | 14.67 | 21.61 | 28.15 | 32.94 | 32.38 | 28.38 | 1858 | 11.00 | 7.20 | 17.49
Ve 1297839 | 4014030 125.54 5.67 | 6.58 | 12.63 | 18.13 | 24.93 | 31.69 | 36.63 | 35.86 | 31.86 | 22.24 | 14.49 | 9.89 | 20.97
V11342769 | 4013100 82.07 5.68 | 6.52 | 12.63 | 18.21 | 25.15 | 31.79 | 36.70 | 35.97 | 31.89 | 22.25 | 14.46 | 10.00 | 21.02
YV | 387694 | 4012400 41.99 5.61 | 6.33 | 12.37 | 17.93 | 25.02 | 31.59 | 36.51 | 35.85 | 31.72 | 22.09 | 14.21 | 10.02 | 20.85
YA 1432618 | 4011940 28.99 3.98 | 441 | 10.31 | 16.01 | 23.21 | 29.77 | 34.67 | 34.10 | 29.99 | 20.08 | 12.40 | 8.56 | 19.04
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Y9 1477539 | 4011710 62.97 2.12 | 2.09 | 8.08 |13.85|21.02 | 27.49|32.35|31.84 |27.79 | 17.76 | 10.38 | 6.61 | 16.87
Y+ | 522461 | 4011710 105.54 0.26 | 0.35 | 597 |11.83 | 18.72 | 25.16 | 30.12 | 29.59 | 25.57 | 15.49 | 8.27 | 4.46 | 14.68
Y)Y 1299136 | 4069500 147.16 473 | 5.67 | 11.38 | 16.81 | 23.47 | 30.77 | 35.73 | 34.96 | 30.98 | 21.10 | 13.37 | 9.61 | 19.97
YY | 343777 | 4068570 112.65 3.75 | 455 | 10.33 | 15.80 | 22.56 | 29.70 | 34.70 | 34.01 | 29.92 | 19.94 | 12.20 | 8.60 | 18.92
YY | 388414 | 4067870 88.02 3.21 | 3.83 | 959 |15.04 | 22.07 | 29.01 | 33.92 | 33.35|29.19 | 19.22 | 11.37 | 7.88 | 18.22
Y& | 433050 | 4067400 82.65 152 | 1.88 | 7.62 | 13.16 | 20.21 | 26.89 | 31.81 | 31.28 | 27.20 | 17.08 | 9.53 | 6.21 | 16.28
Yo | 477683 | 4067170 99.68 1.01 | 0.95 | 4.95 | 10.50 | 17.39 | 23.77 | 28.72 | 28.30 | 24.28 | 14.07 | 7.06 | 3.73 | 13.48
Y1 | 522317 | 4067170 130.63 1.98 | 235 | 3.92 | 9.63 | 16.31 | 22.56 | 27.41 | 27.01 | 22.97 | 12.84 | 6.01 | 2.40 | 12.31
YV | 344797 | 4124040 157.48 2.07 | 1.25 | 5.13 |10.23 | 16.49 | 23.61 | 28.85 | 28.41 | 24.41 | 14.16 | 6.92 | 452 | 13.37
YA 1389143 | 4123340 141.02 298 | 2.04 | 406 | 9.16 | 15.56 | 22.60 | 27.69 | 27.40 | 23.35 | 12.99 | 5.80 | 3.38 | 12.33
Y | 433487 | 4122870 137.75 352 | 257 | 349 | 853 |15.13|21.91|26.75|26.42 | 22.46 | 12.09 | 5.20 | 2.49 | 11.61
Yo 1477829 | 4122640 148.52 3.63 298| 3.04 | 826 | 14.88 | 21.18 | 25.88 | 25.64 | 21.70 | 11.46 | 4.88 | 1.81 | 11.09
https://power.larc.nasa.gov/data-access-viewer :NASA : jradll
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923.28 3993070 416181 55 866.16 3977070 | 416181 28 847.05 3961070 | 416181 1
792.81 3993070 420181 56 781.58 3977070 | 420181 29 1031.71 3961070 | 420181 2
558.07 3993070 424181 57 703.21 3977070 | 424181 30 849.49 3965070 | 412181 3
486.16 3993070 428181 58 668.10 3977070 | 428181 31 926.38 3965070 | 416181 4
905.28 3997070 412181 59 718.52 3977070 | 432181 32 1019.14 3965070 | 420181 5
866.30 3997070 416181 60 1350.11 3981070 | 404181 33 1041.41 3965070 | 424181 6
674.21 3997070 420181 61 1057.38 3981070 | 408181 34 977.15 3965070 | 428181 7
412.92 3997070 424181 62 783.14 3981070 | 412181 35 971.93 3969070 | 404181 8
432.21 3997070 428181 63 799.16 3981070 | 416181 36 906.27 3969070 | 408181 9
470.08 3997070 432181 64 734.47 3981070 | 420181 37 999.75 3969070 | 412181 10
554.50 4001070 420181 65 630.40 3981070 | 424181 38 1054.69 3969070 | 416181 11
446.20 4001070 424181 66 599.32 3981070 | 428181 39 1027.60 3969070 | 420181 12
496.25 4001070 428181 67 680.83 3981070 | 432181 40 901.65 3969070 | 424181 13
523.28 4001070 432181 68 1031.20 3985070 | 408181 41 829.90 3969070 | 428181 14
550.61 4005070 424181 69 825.78 3985070 | 412181 42 826.04 3969070 | 432181 15
593.22 4005070 428181 70 821.82 3985070 | 416181 43 1052.80 3973070 | 400181 16
628.48 4005070 432181 71 757.21 3985070 | 420181 44 1150.66 3973070 | 404181 17
709.35 4009070 420181 72 579.33 3985070 | 424181 45 1117.97 3973070 | 408181 18
645.29 4009070 424181 73 549.05 3985070 | 428181 46 1083.64 3973070 | 412181 19
612.02 4009070 428181 74 639.46 3985070 | 432181 47 908.48 3973070 | 416181 20
658.14 4009070 432181 75 1078.09 3989070 | 408181 48 854.26 3973070 | 420181 21
865.67 4013070 420181 76 1011.64 3989070 | 412181 49 778.84 3973070 | 424181 22
701.16 4013070 424181 77 940.86 3989070 | 416181 50 713.58 3973070 | 428181 23
590.99 4013070 428181 78 814.65 3989070 | 420181 51 760.08 3973070 | 432181 24
883.44 4017070 420181 79 599.57 3989070 | 424181 52 1229.62 3977070 | 404181 25
548.04 4017070 424181 80 515.75 3989070 | 428181 53 1220.03 3977070 | 408181 26
542.97 4017070 428181 81 863.52 3993070 | 412181 54 982.40 3977070 | 412181 27
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(1) Evaluation of a Small Basin Water-Harvesting System in the Arid Region of
Jordan, Journal of Water Resources Management, Netherlands, 1996, p. 25.
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(1) C.Cys, etal, 1993, p.p 25-174.
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(1) K. Juhos and B. Madarasz, Interpretation and Integration of Pedagogical

Data in Land Evaluation Systems, Bulgarian Journal of Agricultural Science,
Vol 22, No 2,2016, p. 211.

(2) Alexandra Bot and José Benites, The importance of soil organic matter: Key to
drought-resistant soil and sustained food production, FAO, Rome, Italy, 2005, p.p 1-2.
(3) Djamel Saidi, Importance and Role of Cation Exchange Capacity on the Physicals

Properties of the Cheliff Saline Soils (Algeria), Procedia Engineering Journal, Elsevier,
2012, p. 336.

(4) FAO, Standard operating procedure for soil calcium carbonate equivalent
Titrimetric method, Rome, , Italy, 2020, p. 3.
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o) Gpald Alas ) AleSivdl) z3laill g lad) & iyl Alaslly Al (ailadl) aui Jliul
LS il peanall e Sl Ty g Al Feedal) af ot B2le) @ hudly (AN n ki (e
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(°) Jsaadl
Jau) Jg LB (B 4l Apilasslly A3l 5dl) ailadl)

| wess4 zone 38 Al pailady Al pailiadd
Al Clay Silt Sand Texture pH EC CEC OM | CaCo3

X Y g/Km | g/Km | g/Km Class - | dS/m | | Cmol/gk | g/Km | g/Km
1. | 413806 | 3984340 | 230.80 | 320.50 | 448.70 loam 7.79 | 051 17.92 | 7.90 | 51.80
2. | 416022 | 3978120 | 282.10 | 474.40 | 243.60 | clay loam 7.88 | 1.06 2332 | 6.40 | 32.50
3. | 417423 | 3970610 | 487.20 | 397.40 | 115.40 clay 7.84 | 0.42 2213 | 550 | 39.80
4. | 431441 | 3974960 | 243.60 | 410.30 | 346.20 loam 7.95 | 0.38 23.86 | 11.70 | 54.30
5. | 411980 | 3998040 | 381.00 | 520.00 | 99.00 | silty clay loam 7.45 | 0.59 2282 | 8.80 | 54.00
6. | 417042 | 4012050 | 294.90 | 461.50 | 243.60 |  clay loam 7.85 | 0.43 2456 | 2.60 | 37.60
7. | 421630 | 4016930 | 371.80 | 384.60 | 243.60 | clay loam 7.94 | 053 2267 | 7.90 | 34.10
8. | 404964 | 3982050 | 333.30 | 512.80 | 153.80 | silty clay loam 7.89 | 0.38 23.64 | 11.70 | 36.10
9. | 407823 | 3973850 | 320.50 | 551.30 | 128.20 | silty clay loam 7.29 | 0.39 23.48 | 17.70 | 23.40
10. | 403382 | 3976310 | 249.90 | 589.70 | 115.40 | siltyclay loam 7.66 | 0.84 23.00 | 13.70 | 45.50
11. | 391471 | 3971230 | 51.30 | 320.50 | 628.20 | sandy loam 7.78 | 0.60 16.95 | 4.30 | 36.70
12. | 395272 | 3985530 | 384.60 | 525.60 | 89.70 | silty clay loam 7.75 | 0.49 25.48 | 14.30 | 52.30
13. | 394939 | 3993140 | 357.00 | 515.00 | 128.00 | silty clay loam 7.42 | 0.84 25.00 | 10.90 | 28.00
14. | 409040 | 4011040 | 435.90 | 397.40 | 166.70 silty clay 7.90 | 0.28 2429 | 4.30 | 43.10
15. | 410837 | 4023390 | 410.30 | 474.40 | 115.40 silty clay 7.70 | 0.41 22.08 | 11.70 | 42.20
16. | 427594 | 3974860 | 350.00 | 444.70 | 205.30 | clay loam 7.35 | 0.73 28.07 | 9.60 | 41.00
17. | 444041 | 4003950 | 291.06 | 446.99 | 261.95 | clay loam 7.81 | 047 - - -
18. | 427116 | 3987870 | 375.07 | 490.47 | 134.46 | silty clay loam 8.16 | 0.71 - - -

: JJmA]\
1- Char O. Hama-Amen, Using Different Methods to Determine Critical Level of
Potassium for Wheat Plant ( Triticum durum ) in Erbil Plain Soils, MD Thesis is
not Published, College of Agriculture, University of Salahaddin, Kurdistan
Region of Iraq, 2012, p.p 32 -33.
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