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Table 1- Some physicochemical characteristics of two studied soil
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Figure 1- Pipe laying using a pipe laying device in a subsurface drip irrigation field

SAR § S oSl colan 09 o g (pian) oo FAT L
(Ts) o20lS L W, olo s b (T1) ole U7 51 s kel &
b tol8l a5 (Te) olo y50 0 5 (T5) 1 51 g el
sole o (Swi)b jlade a4 bge sbvosls (Y Jgux)

ol 0l ¥ gz 50 pol> g 0,90 40 calise

\td

Ol gy ol 093 53 42550 93 o (5 kol Ol g

S Cato g 2iS (ko] JUI) ()5 S, il
skl O &S sl Shy 5T @l en (6
Colan .l oanl ¥ Jgaz 1o aalllas 3,90 4o calises sloole



Sl Glasu g 5l g (P (61008 g ylol baal g (5 SE (al (cosiew g (6900 Sl pandS

axdllao 390 48 530 93 53 23kl 3590 (5 )bl T (loons o T g - Jgo
Table 2- Chemical characteristics of irrigation water used in two studied fields
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Table 3- Precipitation in different months during the study period
&, . Sep Aug Jul Jun May  Apr Mar Feb Jan Dec Nov  Oct obe
ol Month
o) 556
AR 1}4 o/ -/f ol #/\ ol AIY VY Y YAIA YIA ofe

Precipitation
(mm)

&L (F Js92) 85035, it (T6) Sl o3l ;0 503,

a)ly St (2L alpe elal (g 90 e p0 oS
(F Jga>) (S ytommn sloosls 5l sanl cuway CP69-1062

0,5 Al cuis l ailyy, S g

fv

sloosl ;o (s (lo ylab US)L:J » d)lrrj )9°
5 )9y 90 T4 Slojy o3l 10 w0jg, 4w (T L (T1) Sloj

3 05059, 95 T6 (Gloj o3l )5 9059, Su TS Slej o3l

0330 (T) B (T Sloj o3L 10 5 kol Hg0 Slazugr 5Ll

g (T5) Gloj o3l jo wejs; 00 (Th) Gboj o3l ) o),



FY — 5o amiuo/VF+ ¥ limos/ AT /0,lond/ Y Fo,95/ (oiSR; 9 (5l (61 05w Lowiigee Cliuio

OiRg3 81218593 y3 gyl T 2 g 5yl 590 «Cuis uy puo (CPE9-1062 4ty lg) Sl (Ke) (AU <y oo —F Jga
Table 4- Crop coefficient of sugarcane, evaporation pan coefficient Irrigation frequency and Volume of irrigation water
(Sheini-Dashtgol, 2019)
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Figure 2- Volume of irrigation water at different month in two subsurface drip irrigation and furrow irrigation fields
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Table 5- Statistical comparison of soil electrical conductivity, at different sampling times and depths in two subsurface
drip irrigation and furrow irrigation fields based on t test
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Extended Abstract
Abstract

Accumulation of solutes in the surface layer of soil is one of the challenges of subsurface drip irrigation, especially
in arid and semi-arid regions. This study was carried out in order to investigate soil salinity and sodicity in two
experimental fields of subsurface drip irrigation (with a drip irrigation depth of 20 cm) and furrow irrigation located
in the Khuzestan Hakim-Farabi Agro-Industry. In this study, the changes in soil salinity at the depths of 0-30, 30-60,
and 60-90 cm and sodium absorption ratio (SAR) in the surface layer (0-30 cm) were investigated during the growth
period of sugarcane (2 (T1), 4 (T2), 6 (T3),8(T4), 10 (T5) and 12 (T6) months after the start of irrigation). The average
data were compared using the t-test at the 5% probability level. The results indicated that the soil electrical conductivity
(EC) at both the depths of 0-30 and 30-60 cm, in all the times, except for 2 (T1) and 10 (Ts) months after the start of
irrigation (surface irrigation + subsurface drip field), was significantly affected by the irrigation method. The highest
difference between the soil EC in the subsurface drip irrigation field and the furrow irrigation field was recorded at the
T3 and T4 sampling times. In these sampling times the average soil EC in the subsurface drip irrigation field at a depth
of 0-30 cm was 1.47 and 1.98 times greater than that of furrow irrigation field. In all the sampling times, except for
T5, the soil SAR at depth of the 0-30 cm, in the subsurface drip irrigation field, was significantly higher than that in
the furrow irrigation field; and in the T5 sampling time, it was significantly lower than that in the farrow irrigation. At
the T5 sampling time, surface irrigation in the sub-surface drip irrigation field led to leaching of accumulated salts in
the surface layer of the soil and reduced the soil SAR. The highest of soil SAR (13.1) value in subsurface drip irrigation
field was related to T4 sampling time. Therefore, it seems that besides using a subsurface drip irrigation system in arid
and semi-arid regions, it is necessary to provide the possibility of surface irrigation in order to manage soil salinity and
sodicity.
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Introduction

In arid and semi-arid regions, optimal use of water resources and management of soil resources is necessary to
achieve sustainable agriculture. Accumulation of solutes in the surface layer of the soil is one of the challenges of
subsurface drip irrigation, especially in arid and semi-arid regions. In the drip irrigation system, the distribution and
accumulation of soluble soil salts in the surface layer of the soil is more than that in the deeper layers and it increases
with increasing distance from the drippers. Soil salinity in the subsurface drip irrigation method should not be ignored,
because in this irrigation method, even in good water quality conditions, some amount of water is transferred to the
soil and the salt concentration on the soil surface gradually increases. Therefore, it is necessary to monitor and control
the soil salinity in subsurface drip irrigation conditions. This study was carried out in order to investigate the soil
salinity and sodicity status under subsurface drip irrigation and furrow irrigation during sugarcane growth period.

Methodology

This study was carried out in two experimental fields of subsurface drip irrigation (with a drip irrigation depth of
20 cm) and furrow irrigation located in the Khuzestan Hakim-Farabi Agro-Industry. In this study, the changes in soil
salinity at the depths of 0-30, 30-60, and 60-90 cm and sodium absorption ratio (SAR) in the surface layer (0-30 cm)
were investigated during the growth period of sugarcane (2 (T1), 4 (T2), 6 (T3), 8 (T4), 10 (T5) and 12 (T6) months
after the start of irrigation). The average data were compared using the t-test at the 5% probability level.

Results and Discussion

The results showed that at all sampling times, electrical conductivity (EC), concentration of soluble cations (Na,
Ca and Mg) and SAR of the soil in the subsurface drip irrigation field were more than the furrow irrigation field. The
results indicated that the soil electrical conductivity (EC) at both the depths of 0-30 and 30-60 cm, in all investigated
times except 2 and 10 months after the start of irrigation (surface irrigation in subsurface drip field), was significantly
affected by the irrigation method. The results of this research showed that in all sampling times of salinity, the
concentration of soluble cations (Na, Ca and Mg) and SAR of the soil in the subsurface drip irrigation field was higher
than that in the furrow irrigation field. The greatest difference in the soluble concentration of Na, Ca and Mg in the
soil in the two studied fields was related to the T4 (8 months after cultivation). At this sampling time, the average soil
soluble concentration of Na, Ca and Mg in the subsurface drip irrigation field was 2.1, 1.95 and 1.93 times their values
in the furrow irrigation field, respectively. In all sampling times except T5, the soil SAR at the 0-30 cm depth, in the
subsurface drip irrigation field, was significantly higher than in the furrow irrigation field, and in T5 sampling time, it
was significantly lower than farrow irrigation. At the T5 sampling time, surface irrigation in the sub-surface drip
irrigation field led to leaching of accumulated salts especially Na in the surface layer of the soil and reduced the soil
SAR.
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Conclusions

According to the results of this study, it seems that besides using a subsurface drip irrigation systems in arid and
semi-arid regions (like Khuzestan Province), it is necessary to provide the possibility of surface irrigation in order to
manage soil salinity and sodicity. Moreover, considering that sugarcane is a perennial plant, it is necessary to pay
attention to soil solute leaching in order to control salinity in the management of sugarcane fields.
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