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Modeling Effect of Irrigation Water quality Frequency with difference
Leaching requirement on the salts accumulation and yield for sorghum

Omar Mkdad Abdul Guny Mahmood

Ass. lecturer

A Computer model is made in (MATLAB) language to study the effect of irrigation
water salinity levels 20,15,12 dS/m irrigation applied by continuous irrigation with saline
water and alternant irrigation by different methods (pure irrigation : saline two
irrigation),(pure irrigation : saline irrigation) and (pure two irrigation : saline irrigation). Pure
irrigation represents Tigris River salt water 0.47dS / m. Each method used the Leaching
requirements (0, 0.05, 0.1, 0.15, 0.2, 0.25, and 0.3), The model depends on the principle of
balancing water and salt. The computer model has been applied to the sorghum crop; a
summer crop which endures medium salinity. The results show that the accumulation of salt
varies according to the differences in irrigation style. The amount of salts accumulated in the
soil increased by using the continuous irrigation, while the use of alternant irrigation led to
reduced accumulation of salts and thus led to increased production. The amount of decrease
in the accumulation of salts depends on the method of alternant irrigation and leaching
requirements used. Mathematical equations have been formulation to find out the increase or
decrease in the real Yield and relative evaporation transpiration as a result of the influence of
the amount of salt water and pure water additives under the conditions and limitations of the
study area
Keywords: Leaching, salinity, continuous irrigation, alternant irrigation, Yield
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123.54 546.91 3.97 4140.73 0.97 614.52 0.25 12-0.47-0.47
158.84 546.91 3.69 4140.73 0.97 649.82 0.3 12-0.47-0.47

0.00 352.00 12.34 2665.05 0.63 337.74 0 15

0.00 461.43 8.96 3493.59 0.82 388.92 0 15-15-047

8.82 465.49 8.77 3524.27 0.83 398.49 0.05 15-15-047
18.71 469.88 8.57 3557.55 0.84 409.21 0.1 15-15-047
29.44 475.29 8.36 3598.52 0.85 418.41 0.15 15-15-047
41.96 480.59 8.13 3638.68 0.86 431.94 0.2 15-15-047
56.32 486.38 7.88 3682.50 0.87 447.40 0.25 15-15-047
71.75 493.95 7.62 3739.79 0.88 461.31 0.3 15-15-047

0.00 516.70 7.34 3912.05 0.92 390.34 0 15-0.47
11.78 519.46 7.15 3932.94 0.93 403.03 0.05 15-0.47
24.97 522.35 6.94 3954.80 0.93 417.23 0.1 15-0.47
39.18 522.48 6.72 3955.77 0.93 428.73 0.15 15-0.47
55.81 523.69 6.48 3964.98 0.93 446.57 0.2 15-0.47
74.82 524.89 6.22 3974.01 0.94 466.77 0.25 15-0.47
96.19 524.89 5.95 3974.01 0.94 488.15 0.3 15-0.47

0.00 546.91 6.04 4140.73 0.97 490.98 0 15-0.47-0.47
19.51 546.91 5.76 4140.73 0.97 510.49 0.05 15-0.47-0.47
41.18 546.91 5.48 4140.73 0.97 532.16 0.1 15-0.47-0.47
65.40 546.91 5.18 4140.73 0.97 556.38 0.15 15-0.47-0.47
92.65 546.91 4.87 4140.73 0.97 583.64 0.2 15-0.47-0.47
123.54 546.91 4.56 4140.73 0.97 614.52 0.25 15-0.47-0.47
158.84 546.91 4.24 4140.73 0.97 649.82 0.3 15-0.47-0.47

0.00 272.28 13.11 0.00 0.00 272.28 0 20

0.00 364.66 11.35 2760.92 0.65 301.39 0 20-20-0.47

3.91 366.11 11.32 2771.92 0.65 305.96 0.05 20-20-0.47

8.26 367.71 11.30 2784.03 0.66 311.04 0.1 20-20-0.47
13.13 369.47 11.28 2797.37 0.66 316.70 0.15 20-20-0.47
18.62 375.84 11.07 2845.53 0.67 318.71 0.2 20-20-0.47
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24.85 378.01 11.04 2861.98 0.67 325.90 0.25 20-20-0.47
31.98 380.44 11.00 2880.36 0.68 334.09 0.3 20-20-0.47
0.00 456.85 9.05 3458.87 0.81 388.87 0 20-0.47
11.61 463.02 8.82 3505.58 0.82 399.65 0.05 20-0.47
24.71 469.22 8.57 3552.54 0.84 414.57 0.1 20-0.47
39.16 476.69 8.31 3609.11 0.85 428.57 0.15 20-0.47
55.34 485.33 8.03 3674.54 0.86 444.18 0.2 20-0.47
73.58 494.77 7.74 3746.01 0.88 461.80 0.25 20-0.47
95.61 503.17 7.40 3809.58 0.90 486.21 0.3 20-0.47
0.00 531.95 7.27 4027.51 0.95 491.54 0 20-0.47-0.47
19.46 539.94 6.95 4087.96 0.96 509.53 0.05 20-0.47-0.47
41.05 545.78 6.61 4132.20 0.97 530.91 0.1 20-0.47-0.47
65.40 546.91 6.27 4140.73 0.97 556.38 0.15 20-0.47-0.47
92.65 546.91 5.91 4140.73 0.97 583.64 0.2 20-0.47-0.47
123.54 546.91 5.54 4140.73 0.97 614.52 0.25 20-0.47-0.47
158.84 546.91 5.15 4140.73 0.97 649.82 0.3 20-0.47-0.47
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12-0.47-0.47 12-0.47 | 12-12-0.47 | cllkia (3?/@5)3@&4.
Jud)
0.84 0.82 0.78 0 0.78
0.81 0.80 0.77 0.05
0.78 0.78 0.76 0.1
0.74 0.76 0.75 0.15
0.71 0.74 0.74 0.2
0.67 0.72 0.72 0.25
0.64 0.70 0.71 0.3
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0.81 0.98 0.88 0.05
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0.74 0.92 0.86 0.15
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0.64 0.81 0.81 0.3
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Ya =4694.88+0.144 W1 — 4.92 W2 0.93 15
Ya = 3046.839+1.22 W1 — 8.332 W2 0.99 20
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0 (5 50 olsa (o Ailma A peS 5aa) Anviiianall ¥alaall 5 o sladl 23 5 i) e il ALY 2 (7) Jsaad)
Aalll

s y;‘ ) e cla ko c}f‘ﬁ“ sy la la

Gy | e e | e | | | e | |
3632.2 3638.7 | 222.1 | 209.8 | 0.47-15-15 4008.3 4009.1 | 266.5 | 224.4 0.47-12
3634.4 36825 | 222.1 | 225.3 | 0.47-15-15 4004.4 4020.9 | 266.5 | 236.3 0.47-12
3636.4 3739.8 | 222.1 | 239.2 | 0.47-15-15 4000.2 4033.5 | 266.5 | 249.4 0.47-12
4156.0 4140.7 | 120.4 | 370.6 | 0.47-0.47-15 | 3995.4 4046.8 | 266.5 | 264.1 0.47-12
4158.9 4140.7 | 120.4 | 390.1 | 0.47-0.47-15 | 3990.1 4061.1 | 266.5 | 280.6 0.47-12
4162.0 4140.7 | 120.4 | 411.8 | 0.47-0.47-15 | 3984.0 4076.3 | 266.5 | 299.3 0.47-12
4165.5 4140.7 | 120.4 | 436.0 | 0.47-0.47-15 | 3977.1 4092.4 | 266.5 | 320.6 0.47-12
4169.4 4140.7 | 120.4 | 463.3 | 0.47-0.47-15 | 4063.3 3821.7 | 321.5 | 168.5 | 0.47-12-12
4173.8 4140.7 | 120.4 | 494.2 | 0.47-0.47-15 | 4059.0 3840.2 | 319.6 | 177.9 | 0.47-12-12
4178.9 4140.7 | 120.4 | 529.5 | 0.47-0.47-15 | 4056.1 3866.8 | 320.3 | 188.4 | 0.47-12-12
3499.9 3458.9 | 167.5 | 221.4 0.47-20 4052.8 3894.9 | 321.1 | 200.1 | 0.47-12-12
3513.0 3505.6 | 167.5 | 232.1 0.47-20 4050.8 | 3917.9 | 322.3 | 208.9 | 0.47-12-12
3531.2 35525 | 167.5 | 247.1 0.47-20 4044.6 39415 | 320.3 | 223.8 | 0.47-12-12
3548.3 3609.1 | 167.5 | 261.1 0.47-20 4039.1 3961.8 | 320.3 | 240.9 | 0.47-12-12
3567.4 36745 | 167.5 | 276.7 0.47-20 3862.7 | 4140.7 | 120.4 | 370.6 | 0.47-0.47-12
3588.8 3746.0 | 167.5 | 294.3 0.47-20 3856.4 | 4140.7 | 120.4 | 390.1 | 0.47-0.47-12
3622.8 3735.2 | 167.0 | 318.7 0.47-20 3849.3 4140.7 | 120.4 | 411.8 | 0.47-0.47-12
2822.7 2760.9 | 227.2 | 74.2 0.47-20-20 3841.5 4140.7 | 120.4 | 436.0 | 0.47-0.47-12
2822.7 27719 | 2278 | 78.1 0.47-20-20 3832.7 | 4140.7 | 120.4 | 463.3 | 0.47-0.47-12
2822.7 2784.0 | 2285 | 82.6 0.47-20-20 3822.7 | 4140.7 | 120.4 | 494.2 | 0.47-0.47-12
2822.8 2797.4 | 229.2 | 87.5 0.47-20-20 3811.2 | 4140.7 | 120.4 | 529.5 | 0.47-0.47-12
2859.2 28455 | 225.6 | 93.1 0.47-20-20 39029 | 3912.1 | 167.5 | 222.8 0.47-15
2859.6 2862.0 | 226.5 | 99.4 0.47-20-20 3904.7 | 3932.9 | 167.5 | 235.5 0.47-15
2860.3 2880.4 | 227.5 | 106.6 | 0.47-20-20 3906.7 | 3954.8 | 167.5 | 249.7 0.47-15
4075.3 40275 | 120.4 | 371.2 | 0.47-0.47-20 | 3908.4 3955.8 | 167.5 | 261.2 0.47-15
4097.2 4088.0 | 120.4 | 389.2 | 0.47-0.47-20 | 3911.0 | 3965.0 | 167.5 | 279.1 0.47-15
4123.3 4132.2 | 120.4 | 4105 | 0.47-0.47-20 | 3913.9 | 3974.0 | 167.5 | 299.3 0.47-15
4154.4 4140.7 | 120.4 | 436.0 | 0.47-0.47-20 | 3916.9 3974.0 | 167.5 | 320.6 0.47-15
4187.6 4140.7 | 120.4 | 463.3 | 0.47-0.47-20 | 3626.0 | 3493.6 | 222.1 | 166.8 | 0.47-15-15
4225.3 4140.7 | 120.4 | 494.2 | 0.47-0.47-20 | 3627.4 3524.3 | 222.1 | 176.4 | 0.47-15-15
4268.4 4140.7 | 120.4 | 529.5 | 0.47-0.47-20 | 3628.9 35575 | 222.1 | 187.1 | 0.47-15-15
3630.3 | 35985 | 222.1 | 196.3 | 0.47-15-15
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