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The present study was conducted to survey water use efficiency in onion
production and field evaluation of its improvement strategies. In the first phase, 12
onion farms located in Zanjan plain were selected and studied. The factors related
to productivity such as inflow discharge, water consumption, irrigation program,
soil nutrition, crop yield, production costs and revenue were determined and then
the physical and economic indicators of water productivity were calculated. In the
second phase, irrigation management was implemented as a practical solution to
improve water use efficiency in the control treatments and compared with the
results from actual conditions. Based on the results of field monitoring, the
average volume of water consumption in onion farms was obtained about 19626
m3/ha and the average water productivity indices CPD, BPD, and NBPD were
calculated 3.14 kg/m3, 68 and 40 thousand Rials/m?, respectively. On average,
implementation of proper irrigation program led to a reduction of 58 percent of
water consumption and, consequently, an increase of 147 percent of the water use
efficiency index in experimental farms. Using the wrong pattern in irrigation
programming and lack of control and supervision over the exploitation of water
resources were identified as the main reasons for excessive water consumption in
onion farms. The results showed that only by correcting the irrigation time, the
volume of water consumption can be reduced significantly and the water use
efficiency can be improved.
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Figure 1. Location of the experimental farms
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Table 1. Characteristics of the onion farms- phase 1

Code Name of village Location Area (ha) Cultivar Inflow rate (lit/s) Irrigation method
101  Baghlojeh (242814, 4093360) 2.36 Italia 133 Border
102 Kazabar (250925, 4078050) 0.99 Italia (Falat) 28 Trickle
103 Aminabad (258339, 4068840) 0.18 Italia 8.6 Border
104  Aminabad (242814, 4093360) 2.36 Italia (Keshtzar) 8.8 Trickle
105 Kanavand (254444, 4076690) 154 Italia 4.9 Trickle
106  Sardehat paein (237639, 4098110) 1.05 Italia 6.6 Border
107 Gomshabad (235836, 4100160) 1.76 Italia 10.8 Border
108 Kazabar (253190, 4078770) 4.49 Falat 18.5 Trickle
109 Almalo (246010, 4089560) 1.17 Italia 10.5 Border
110 Almalo (246581, 4087980) 3.06 Italia 23 Border
111 Ghahran (252572, 4082460) 2.75 Italia 7.8 Trickle
112 Yamchi (252734, 4075310) 0.9 Italia 8.0 Trickle

Table 2. Characteristics of the onion farms- phase 2

Code Name of village Location Avrea (ha) Cultivar Inflow rate (lit/s) Irrigation method
201  Sardehat paein (260265, 4109993) 2.2 Italia 10.3 Trickle
202 Sarcham (259020, 4112754) 1.13 Zargan Falat 14.4 Trickle

Table 3. Specifications of irrigation program implemented in the experimental farms- phase 2
Time after Inflow Irrigation Irrigation Irrigation Irrigation
Code Farm type Section planting discharge intervals e\?ents time depth
(day) (Is) (day) (hr) (mm)
1 23 124 - 1 96 194.8
Actual 2 30-37 124 7 2 64 129.9
conditions 3 70-110 11 10 4 64 1152
4 110-150 9.5 7 6 96 149.2
201 5 150-180 6 4 8 80 78.5
1 23 124 - 1 64 129.9
Control :23 7300_13170 £ 1o ; > 23'3
treatment 4 110-150 95 7 6 40 62.2
5 150-180 6 4 8 32 314
1 20 14.4 - 1 48 220.2
Actual 2 30 144 - 1 40 183.5
conditions 3 55-105 14.4 7 8 40 1835
4 105-135 144 7 4 24 110.1
202 5 135-175 144 5 7 24 110.1
1 20 144 - 1 32 146.8
Control 2 30 144 - 1 16 734
treatment 3 55-105 14.4 7 8 12 55.1
4 105-135 144 7 4 12 55.1
5 135-175 144 5 7 12 55.1
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Table 4. Water consumption, total product, costs, gross revenue and net income in experimental farms

Code Water consumption  Application Efficiency ~ Total product Costs Gross revenue Net income
(m3fha) (%) (ton/ha) (million Rials/ha)  (million Rials I/ha)  (million Rials /ha)
101 26775 60 458 437 683 245
102 21665 68 88.4 633 1973 1340
103 8727 67.3 389 361 806 445
104 17518 85.4 16.1 460 217 -242
105 12104 55.6 4.7 551 1419 868
106 19282 36.8 54.8 647 1486 839
107 26969 29.7 95.2 547 2251 1704
108 20672 435 106.9 640 1960 1320
109 20925 437 385 430 1115 685
110 12330 57.8 294 376 684 308
111 24709 49.9 55.6 484 1246 762
112 23832 43.1 55.6 521 1500 979
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Table 5. Water consumption, total product, costs, gross revenue and net income in actual conditions and
control treatments

Water Application Total

Code consumption  efficiency  product _ Costs Gross revenue Net income
(m¥/ha) (%) (ton/ha) (million Rials/ha)  (million Rials I/ha)  (million Rials /ha)
201-Actual conditions 24391 33.0 36.1 878.6 1516 638
201-Control treatment 10570 78.0 34.8 920.5 1460 539
202-Actual conditions 30829 26.0 52.6 1121.8 2102 980

202-Control treatment 12662 64.0 58.7 1231.8 2346 1114
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Figure 3. Comparison of net irrigation requirement and applied water depth between actual and controlled

treatments-phase 1
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Figure 4. Comparison of net irrigation requirement and applied water depth between actual and controlled
treatments- phase 2
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Figure S. The values of CPD indicator in experimental farms
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Figure 6. The values of CPD indicator in actual and controlled conditions
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Figure 7. The values of BPD indicator in experimental farms
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Figure 8. The values of BPD indicator in actual conditions and control treatments
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Figure 9. The values of NBPD indicator in experimental farms
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Figure 10. The values of NBPD indicator in actual conditions and control treatments
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Table 6. Results of significance test between productivity indicators under border and trickle irrigation

methods
Mean Standard deviation Dearees
Indicator Border Trickle Border Trickle 9 Significance
Lo L Lo L of freedom
irrigation irrigation irrigation irrigation
Water consumption (10°m%ha) 19.17 20.08 7.45 4.66 10 0.804"
CPD (kg/m®) 2.79 3.49 1.05 1.99 10 0.470™
BPD (10°Rial/m®) 64.50 71.47 24.57 37.48 10 0.711™
NBPD (10°Rial/m®) 37.41 42.58 19.28 31.60 10 0.740™

ns, *, **: No statistically significant difference and significance at 95% and 99% level.
) y sig g

Table 7. Results of significance test between productivity indicators under actual and controlled conditions

Mean Standard deviation Dearees
Indicator Control Experimental Control Experimental 9 Significance
of freedom
treatment treatment treatment treatment
Water consumption (10°m?%/ha) 27.60 11.62 4.55 1.48 2 0.042"
CPD (kg/m®) 1.59 3.96 0.15 0.95 2 0.048"
BPD (10°Rial/m?) 65.17 161.70 4.25 33.35 2 0.049"
NBPD (10°Rial/m®) 28.97 69.51 4.00 26.12 2 0.162™

ns, ¥, **: No statistically significant difference and significance at 95% and 99% level.
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