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Figure 1- Show two-row cultivation and soil moisture front
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Table 2- Physical and chemical soil characteristics of experimental at the beginning of cultivation (Plant) at 0-90 cm

o Colaa ooyt pa b b ogdls cdile e o
Depth S Sl oH &Pl SB Cations conc;zlntratlon i
(dS/m) (gricmd) texture Na*  Ca*  Mg* K*
0-30 6.97 7.19 15 Si.C.L 51.3 11.09 11.52 0.18 15.30
30-60 4,75 7.28 1.57 Si.C.L 35.6 7.82 8.04 0.12 12.64
60-90 4,73 7.29 1.61 Si.C.L 32.4 9.89 10.82 0.01 10.07

oSl +=Ae Lawgle Bos 53 (Jgl s29)5) e y50 Sl 51 oy (obalojl as 50 SB (alonsd 9 (S j0d Olwogad (S0 =Y g
Table 2- Physical and chemical soil characteristics of experimental field after harvesting the farm (stare Ratoon) at 0-90 cm

ok Colaa LPPaS0 8y s il -lhOgé'lSQ&ls - i o
Depth S oy <l 6 el Cations concentration "
(cm) EC P Soil texture (meg/l) *
(dS/m) (grlcm3) Na* Ca2+ Mgz+ K* SAR
0-30 9.34 7.29 1.5 Si.C.L 75 14.4 151 0.24 19.5
30-60 6.59 7.43 1.57 Si.C.L 53.5 115 11.7 0.13 15.7
60-90 6.48 7.45 1.61 Si.C.L 493 12.4 13.8 0.13 13.6

29551 2593-(IFAY sloggd Cold 1YAT olosd) sl Sl dlw S 0,9 43 (39,5 4By, g bl O 50T s Y Joua

Table 3- Karoon river irrigation water quality for sugarcane (September 2017 to December 2018)

e e e Joboxe Slaels JS IS s Lossls Clill il S

( dgﬁn) pH TDS (mg/l) TH (mg/1) Ave. Cations (meg/l) e

Ave. Range Ave. Range Ave. Range Ave. Range Na* Ca?* Mg?* ::;
3.2 24-4.1 1.7 7.2-8 2154 1700-2600 409 340-470 39.8 9.6 10.1 9.4
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Table 4- Average of meteorology parameters (1998-2018)

o> il onibe b ST o> J3lao < J-u}e oo w5 obe ws-"m ) oo
Ave. b, Max absolute Min VL VL ligy poes Ob e
temperature Ave. temperature absolute Ave. yearly Ave. yearly Max daily ~ Ave. wind
C) humidity C) tempsratu re precipitation evaporation  evaporation speed
(%) (°C) (mm) (mm) (mm) (m.sh
24.8 445 51.5" -3.5" 155 3395 28.2"" 2.9

*This is happened in June 1999
** This is happened in February 2011
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1- Field Capacity

2- Permanent Wilting Point

3- Pressure controlled dripper, anti-syphon
4- Sunstream
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Figure 2- Schematic of pumping and filtration station in subsurface drip irrigation
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6- Quality Ratio (Q.R)
7- Yield (Y)

8- Recorvery Sugar (R.S)
9- Sugar Yield (S.Y)
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Table 5- Irrigation water volume, rainfall and total water volume in subsurface drip irrigation and furrow irrigation(control)

&bl sl (U2 3 CxSe yio) (A e Of x>
Irrigation treatments Volume of consume water (m®ha)
dotd Gos Sl 51 U B I il ol g2 JS
Space (cm) Depth (cm) Caused by irrigation  Caused by rain Total water consume
D30
Ls D20 19471 1470 20941
Dis

sl o Wi-Furrow irrigation

. 24333 1470 25803
((+aLs) —Conventional)
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Table 6- The results of analysis of variance of quantitative characteristics of sugarcane.

. > aBluo dlaxs WP (kg/m?3
- ) o 3 des ! < Bl glis| — (ko/)
pai:r;éier ;! Cane yield ? Sugarcane i gl S5 sl
df (ton/ha) Number length (cm) For For sugar
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Table 7- The results of analysis of variance of qualitative characteristics of sugarcane.
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df Brix (%)
Sk 3 0.14m 0.11" 0.16" 0.07m 0.02"
Block
o 2 0.17"m 0.18"™ 0.09" 0.08" 3.4"
Treat
ks 2 0.15 0.1 0.34 0.084 0.15
Error
R 8.4 75 6.7 5.1 7.3

Coefficient of variation
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Figure 3- Comparison of the mean effect of emitter installation depths on sugarcane yield and comparison with conventional
method (control)
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Figure 4- Comparison of the mean effect of emitter installation depths on number of tiller (in hectare) and comparison with
conventional method (control)
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Figure 5- Comparison of the mean effect of emitter installation depths on sugarcane length and comparison with
conventional method (control)
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Figure 6- Comparison of the mean effect of emitter installation depths on sugar yield and comparison with conventional
method (control)
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Figure 7- Comparison of the mean effect of emitter installation depths on Water Productivity and comparison with
conventional method (control)
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Figure 9- The average salinity distribution around the droplets at installation depth of 15 cm and space 75 cm.

-80 -60 -40

51 dlold 20
hw
c 40
)
O
Distanc

-60

m -20 0
Ol 0,k 5 alols

Distance from the emitter (cm)

ol YO a0 a5 Juolgh o o (615,15 Gos 13 a0 B 1,1 53 (65900 2398 cnSilen -+ JSb
Figure 10- The average salinity distribution around the droplets at installation depth of 20 cm and space 75 cm
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Figure 11- The average salinity distribution around the droplets at installation depth of 30 cm and space 75 cm
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Introduction: Sugarcane fields of the southwest of Iran have heavy soil texture, high temperatures, hot and
dry wind flow at spring and summer seasons. The electrical conductivity of irrigation water was considered
about 1.1 dS.m?, in basic designs of this irrigation method. In addition to sugarcane production, sugar is a

fundamental good in the economic section of Iran. It has multiple use in food, medical and chemical industry,
production of by-products such as feedstuffs, yeast and alcohol, wood and paper. Sugarcane requires lots of
water during the growing period and sensitive to water stress and is not compatible with long duration of
flooding. If groundwater rises and covers the root zone, crop yield decreases due to root rot. Significant benefits
are identified in terms of increased yield, improved crop quality, reduction in applied water, and reduced
agronomic costs for weed control, fertilization, and tillage. Improved water management is crucial for a
sustainable future, and SDI will be one tool that is available to improve water productivity. The main advantages
of SDI are related to water savings because water is applied directly to the crop’s root zone, which prevents
losses due to direct evaporation from the soil and deep drainage, and, if properly managed, SDI allows for the
maintenance of appropriate levels of soil moisture. Due to the water crisis in Iran, this study aimed to reduce the
volume of consumed water and water productivity for sugarcane and sugar yield by managing water
consumption using drip irrigation for the first time in the cultivation of sugarcane.

Material and Methods: According to recent droughts and severe water crises in Iran, subsurface drip
irrigation was implemented in sugarcane for the first time. It seems that water consumed in subsurface drip
irrigation is less than other methods. Therefore, its effect was investigated by 15, 20, and 30 cm depths and 75
cm space of subsurface emitters and comparison with control, on water productivity and sugarcane yield. An
experiment based on randomized complete block design was carried out at the Sugarcane Research and Training
Institute of Khuzestan in the South-West of Iran. After harvesting the plant field (start Ratoon), soil samples
were collected at 0-30, 30-60, and 60-90 cm depths. In order to measure the bulk density of soil, samples were
collected from the undistributed samples with sampler cylinders, and the texture was determined by the
hydrometer method. To assess soil moisture percentage, pressure plate was used for determining content in field
capacity (FC) and permanent wilting point (PWP) (the results were 25.1% and 12.9%, respectively). Emitters
were pressure controlled emitter type, anti-siphon and the pressure at the pump station was 4.3 bar, and emitters
with a flow 2.2 liter! and the depth of emitters pipes were 15, 20, and 30 cm from the surface soil. Depending on
irrigation frequencies and irrigation water acidity, acid was injected into the irrigation water to prevent clogging
of the emitters. After a specified time, it was discharged from the network.

Regarding the presence of algae in irrigation water, chlorine gas was used in acid filtration before irrigation
in field capacity. Finally, the average quantity and quality functions and Water Productivity in subsurface drip
irrigation were compared with compression irrigation. For data fitting and curves, EXCEL software was used,
and SAS statistical software was used for statistical analysis. Also, to investigate the salinity distribution in drip
irrigation, the mean soil samples were used during the sampling period. The figures were drawn using 8 Surfer
software in two dimensions. In drawing the shapes, Craig’s introspection was used.

Results and Discussion: High evaporation, air temperature, and relatively low quality of irrigation water are
the most important limiting factors for sugarcane irrigation in Khuzestan. It seems that according to the research
records, the irrigation of subsurface drops with proper management is successful. Therefore, for this purpose, the
effect of planting depth of 15, 20, and 30 and a distance of 75 cm drops and to compare with the regular
irrigation of sugarcane lands as control (control), on water productivity and sugarcane yield complete random
blocks was applied.
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The results of the analysis of variance of quantitative traits showed significant effects of the planting depth of
droplets, in terms of yield at the level of one percent and in terms of stem height traits, number of stems per
hectare, and water efficiency per sugarcane and produced sugar, at the level of five percent. According to the
results of qualitative traits, the effect of treatment of droplet implant depth in all traits was non-significant. At a
depth of 20 cm, the highest efficiency of water production for sugarcane and sugar production were 1.6 and 0.73
kg / m3, respectively. The lowest water productivity for sugarcane and sugar produced in the control treatment
was 4.2 and 0.51 kg / m3, respectively. As a result, water productivity in the treatment of selected index
(planting depth of 20 cm) per sugarcane and produced sugar has resulted in an increase of more than 30% in
water productivity compared to the usual irrigation of fields (control). The results of salinity distribution around
the droplets also showed that under the conditions of irrigation of subsurface droplets with salt water, the lowest
salinity values were always seen as a range around the droplets. With increasing distance from the droplets, the
salinity increased. More salts The drops are concentrated in the streams on both sides of the drops, The highest
salinity occurred at the bottom of the furrow, and the lowest salinity was found on the ridge, where the drip pipe
was planted and on either side of which there were two rows of reeds.

Conclusion: Subsurface drip irrigation is one of the most optimal irrigation methods that are almost
unknown to sugarcane in the executive, research, and academic sectors, and has been implemented for the first
time in sugarcane cultivation in Iran. Given the recent droughts and the crisis and water scarcity, and the
importance of environmental issues, it will be invaluable to investigate further and apply them. In general, in this
study, using a flow rate of 2.2 lit/hr and a space of 75 cm and an installation depth of 20 cm droplets, the highest
quantitative and qualitative functions and the highest water productivity per sugar cane. And the sugar produced.
Also, regardless of any deepening treatment, the drip irrigation system, compared to the conventional irrigation
system, reduced water consumption by about 20% and water yield by 26% per sugarcane and sugar
produced. According to the results and considering the uniformity of moisture distribution, soil surface salinity,
lack of runoff, protection of the discharge pipe, removal of surface evaporation and sugarcane root development,
depth of 20 cm, application of the discharge pipe with a distance of 75 cm drops on the hose with a flow rate of
2.2 lit/hr are recommended. Also, although the distribution of moisture onions is provided up to a distance of 80
cm, a shorter distance between the droplets, such as 60 cm with the above flow, needs further investigation.
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