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Abstract

To design a suitable subsurface drip irrigation system for sugarcane, an experiment was conducted at the Khuzestan
Sugarcane Research and Training Institute. This experiment utilized a split-plot design within a completely randomized
block framework with three replications. The main factor was mulch management at two levels: removal of plant residues
through burning and retention of sugarcane residues on the soil surface after harvesting. The subplot factor was the
installation depth of the drippers at three levels: 15 cm, 25 cm, and 35 cm. The main and interaction effects of the
treatments on both the quantitative and qualitative performance of the first ratoon sugarcane were investigated.
Quantitative performance parameters included stalk weight as yield and the total weight of stalks, leaves, and tops as total
biomass. Qualitative parameters included POL, Brix, syrup purity, brown sugar yield, and sugar yield. According to the
results, increasing the depth of dripper installation resulted in reduced yield due to moisture accumulation in a zone below
the effective root depth. Additionally, the use of mulch reduced quantitative performance for biomass and Water Use
Efficiency (WUE) by 14.89%, 17.8%, and 14.9%, respectively. Furthermore, the 25 cm installation depth showed better
results compared to other dripper installation depths, with a yield of 132.6 ton ha-1, biomass of 231.1 ton ha-1, and a
WUE of 6.4 kg m-3 under non-mulch conditions, and a yield of 111.4 ton ha-1, biomass of 193.5 ton ha-1, and a WUE
of 5.36 kg m-3 under plant residue management conditions. Meanwhile, the presence of mulch led to a non-significant
increase in some qualitative parameters, as brown sugar yield and Brix increased in all treatments despite the use of
mulch.
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Table 1. Physical and chemical characteristics of experimental soil field and irrigation water and plant residues.

e EC! Lo slS (meg 1-1) Ly sal(meq 1-1) sapp | Pb3 FC PWP
(cm) (dSm™) Na+ Ca2+ Mg2+ K+ Cl- (€032 HCO3; S0z (grem-3) (M*m?3) (m3m3)
0-30 5.8 7.1 414 13 103 0.19 391 0 215 205 121 15 27 14.66
30-60 4.9 7.1 36.2 112 795 0.20 29.1 0 176 200 11.6 15 27.7 15.24
60-90 5 7.2 358 128 9.44 0.15 28.8 0 122 268 107 1.6 27.7 15.62
Sl of Gluogas
EC (meq ) lagyssls (meq 1) Lo
Class H SAR TDS*(mgl?) TH®(mg It
@sm?) PP Ne car MgF k' CF €032 HCO; S032 (mg ) (mg 1)
CisS2 2.5 75 139 38 51 008 148 0 298 5.9 6.6 1793 531
P Ll cluogas
EC (dS m™?) pH C/N N® (mg kg?) K’ (mgkg?) P8 (mgkg?) Initial moisture (%)
2.6 6.7 13.4 0.45 1.3 0.058 3.9

! Electrical Conductivity; > Sodium Adsorption Ratio; * Bulk Density; # Total Dissolved Solids; * Total Hardness;® Nitrogen; ’ Potassium; ® Phosphorus.
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Table 2. Dates of important events in field for first ratoon.
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Table 3. The monthly amount of rainfall and irrigation for the first raton.

ole &kl Al Ges (MmM) &)kl AL Gee (MM) Sk (mm)
Feb, 2018 64.19 59.27 42.2
Mar, 2018 114.81 131.08 3.2
Apr, 2018 126.61 138.45 26.2
May, 2018 190.84 226.2 18.8
Jun, 2018 247.80 314.2 0
Jul, 2018 300.28 371.7 0
Aug, 2018 261.32 315.9 0
Sep, 2018 173.46 207.4 0
Oct, 2018 136.78 138.7 26.2
Nov, 2018 44.07 50.2 0.5
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Fig 1. A summary of the experimental design and the location of the laterals and drippers. ID1, ID2 and ID3 refer to three depths of
dripper installation as 15, 25 and 35 cm respectively. M1 and M2 represent two types of mulch management: 1- mulch removal, 2-
mulch left on the soil surface
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Table 4. Statistical analysis of variance of the measured values for quantitative characteristics of yield under different installation
depth of dripper (ID) and mulch (M) management at Sugarcane Research and Training Institute, Khuzestan, Iran.

Mean Square
Stalk Hight (cm)  Biomass (ton/ha)  Yield (ton/ha) WUE (kg/m3)

Sources of variation

Block 2 1388.8™ 471.23" 63.73™ 0.147"

M (Mulch) 1 5131.9%%* 6277.04%* 1389.5% 3.24*
D (Depth of the dropper) 2 578.8™ 484.91™ 216.09™ 0.502"
M*ID 5 806.7™ 551.87™ 82.97™ 0.194"

Error 8 199.2 405.77 163.57 0.383

Ccv 7.13 9.76 10.89 10.91
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Fig 2. The amount of stalk height, biomass, yield, and water use efficiency (WUE) under three depths of subsurface drip irrigation as:
ID1: 15 cm, ID2: 25 c¢cm, and ID3: 35 cm and two mulch management as: M1: mulch removal and M2: leaving mulch on the soil

surface. Different letters at the top of the boxes refer to the significant differences between the treatments at p<0.5 based on Duncan's
multiple range test.
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Table 5. Statistical analysis of variance of the measured values for qualitative characteristics of yield under different installation
depth of dripper (ID) and mulch (M) management at Sugarcane Research and Training Institute, Khuzestan, Iran.

Mean Square
Syrup (%) Brix (%) POL (%) Purity (%) Brown Sugar Yield (ton/ha) Recovery Sugar (ton/ha)

Sources of variation df

Block 2 31.94% 025" 025" 0.15% 0.17™ 0.11™

M (Mulch) 10227  021™ 035  0.68" 0.29 0.19™
D (]d)f(f’;ge‘gthe 2 1221 098"  1.16™  0.73™ 0.82" 0.57"
M*ID 5 8.02%  0.16™ 0.18"  0.81™ 0.12% 0.08™
Error 8 576 038 044 051 0.32 0.22

cv 1096 279 338 081 3.82 3.80
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Fig 3. The amount of syrup, brix, POL, purity, brown sugar yield and sugar yield under three depths of subsurface drip irrigation as:
ID1: 15 cm, ID2: 25 cm, and ID3: 35 cm and two mulch management as: M1: mulch removal and M2: leaving mulch on the soil

surface. Different letters at the top of the boxes refer to the significant differences between the treatments at p<0.5 based on Duncan's
multiple range test.
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