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Abstract

In the present study, the performance of a drip irrigation system for silage maize
cultivation was evaluated. The experiment was conducted as a split-plot
arrangement within a randomized complete block design with three
replications. The main plots consisted of two planting configurations, Al and
A2. In both configurations, four planting rows were established; however, in
configuration A1, the row spacing was 75 cm, whereas in configuration A2, the
spacing between every two adjacent rows was 30 cm. Furthermore, in the first
configuration, four drip tapes with 75 cm spacing were used, while in the second
configuration, two drip tapes with 1.5 m spacing were applied. The subplots
included two emitter discharge rates: Q1=1.5 and Q2=2.5 L.h™%. The results
demonstrated that the arrangement of irrigation tapes had a significant effect on
discharge variation, dispersion uniformity percentage, and clogging percentage
at the 5%, 1%, and 5% levels, respectively. In addition, emitter discharge rate
significantly affected discharge variation and dispersion uniformity percentage
at the 1% probability level. The interaction effect between planting arrangement
and emitter discharge rate was significant only for discharge variation at the 5%
probability level. The findings further revealed that, in the absence of the SFI
filtration system, complete emitter clogging would occur after approximately
29 to 36 irrigation events. In contrast, the application of SFI filtration reduced
clogging levels in different treatments by 26.7% to 37.7%. Evaluation of the
distribution uniformity coefficient indicated that its values ranged from 83% to
96% across treatments, corresponding to moderate to high system performance.
Ultimately, treatment A2Q2 was identified as the superior treatment, achieving
ayield of 27.07 t.ha™ and a water productivity of 11.21 kg.m™.
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Figure 1- (a) Layout of the experimental design, (b) Arrangement of the tape laterals
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Figure 2- SFI screen filter
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Table 1- Physical properties of the soil
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water point capacity
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Table 2- The parameters affecting emitter clogging before and after the SFI filter

e JdB ol Sl plie Wiz, (8,5 shd (l5e
Factor SFI il SFI Emitter clogging risk
Before SFI After SFI & Lawgio G oS sL;
None Low to Medium High
TSS (mg/l) 150 10 <50 50-100 >100
PHa 8 8.2 <7 7-8 >8
TDS (mg/l) 745 230 <500 500-2000 >2000
Ec (dS/m) 0.83 0.84 <0.7 0.7-3 >3
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Table 3- Typical values of factors in irrigation water and their values before and after the SFI filter

#S6 SFIpkdjiAs  SFI jiké jlan Jgoxo e
Factor Before SFI After SFI1 Normal
Ca?* 3.3 2.9 0-20 meg/I
Mg** 2.7 2.9 0-5 meq/I
Na* 4.3 4.1 0-40 meg/I
HCOs3 41 35 0-10 meg/I
CI 2.6 2.6 0-30 meg/I
SAR 25 2.4 0-15 (meg/1)°®

Aiey 2 LS o3Il =Y UK
Figure 3—- Measurement of emitter discharge
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Table 4- Descriptive classification of the indices
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Hydraulic index Classification
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Medium High
Ccv - >7
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Table S5- Summary of analysis of variance results for discharge variation, dispersion uniformity percentage, and
clogging percentage at the eighth irrigation event (mean squares)
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Clogging percentage Dispersion uniformity Discharge variation
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Table 6- Mean values of discharge variation, dispersion uniformity percentage, and clogging percentage under
different replications (eighth irrigation event)
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Table 7- Mean values of discharge variation, dispersion uniformity percentage, and clogging percentage under
different drip tape arrangements (eighth irrigation event)
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Table 8- Comparison of mean discharge variation, dispersion uniformity percentage, and clogging percentage for
different emitter discharge rates (eighth irrigation event)

(Cr) (S35 w0y OF5 (FBI9S co pd
(%) (%)(EU) (%)(AQ) (25 Ny 0
Clogging Dispersion uniformity Discharge variation
percentage percentage
15.14 86.08° 16.35° Q1
14.05 92.432 25.042 Q2
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Table 9- Mean values of discharge variation, dispersion uniformity percentage, and clogging percentage for the
interaction effect factor (eighth irrigation event)

(Cr) i/f); oy (%)(EV) (%)(AQ) 2 Oy AQ
Clogging percentage Dispersion uniformity Discharge variation
percentage
16.10 89.04 16.35° A1Q1
15.40 95.97 20.80° A1Q2
14.19 83.13 16.35¢ A2Q1
12.70 89.90 29.282 A2Q2
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Table 10- Predicted time to complete emitter clogging

IS 53 gml e i obj ot SRS aep (S8 aep  (SEFaop | s
(o 3) (S8 ,8 (cog) S8 ,5 (i cog) (wida cugd) (Js! <))
The effect of filtration in Clogging time Cr (event 8) Cr (event 7) Cr (event 1)
reducing clogging (%) prediction (event)
329 29 16.1 24 0.67 A1Q1
26.7 36 14.19 19.37 1.33 A1Q2
34.7 30 15.40 23.59 4 AQ1
37.7 34 12.70 20.4 0.05 A2Q2
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Table 11- Comparison of mean yield and water productivity across different treatments

> LS pio) 8 of
(“."'*s"):"’ » ,0)5’91“5) ui 2900 ()w » US) ")SL“C = )ML,,)S:éW ’ AQ
Water efficiency (kg/m?) Yield (ton/ha) (’

Water used (m*/ha)
10.68 70.71 6620.81 A1Q1
9.17 62.75 6845.85 A1Q2
11.94 71.72 6003.85 A2Q1
11.21 72.07 6423.91 A2Q2
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