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Figure 1. Schematic view of the sub-irrigation planter (SIP) and its components

Table 1. Results of chemical analysis of greenhouse water

SAR (mmol. 1'*%) TDS (mg. 1) pH EC (dS.m™) Treatment
117 768 6.67 1.2 Si
2.1 2240 6.6 35 Sz

3.8 3200 6.91 5 S3
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Table 2. Chemical and physical properties of the SIP used in the experiment

EC True density Bulk density

0,
pH FC% (dS.m™) (gr. cm?) (gr. em™)

Abbreviation Type of substrates used in the pots

Cocopeat + perlite + vermicompost fertilizer

6.4 32.5 1.14 0.47 0.13 C 6+2+1

Culture substrate (cocopeat + perlite) + clay +
6.41 34 1.15 2.04 1.05 SC vermicompost fertilizer
(1 perlite + 3 cocopeat) + 4 + 1

6)‘0;;453.05
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Table 3. Analysis of data variance

Water efficiency (gr.l™) dry matter (gr) Fresh matter (gr) df Sources of changes
" 1.69 " 2.45 " 632 3 Repetition
720.18" 27.63" 11063.06 ™ 1 Irrigation method
0.62 1.76 196.54 3 Error
18.13™ 105.35 ™ 32854.52 ™ 1 Bed material
2.48" 16.21 ™ 1251.28 ™ 2 Water salinity
166.90" "3.36 2262.43" 1 Pot height
236.56™ 88.33™ 29437.11"" 1 Irrigation method * Bed material
171" 7.22™ 1011.85™ 2 Irrigation method * Water salinity
38.50™ ™ 1.82 " 22.44 1 Irrigation method * Pot height
"0.30 "0.77 " 65.15 2 Bed material * Water salinity
58.06™ 160.19 ** 17092.81 ™ 2 Bed material * Pot height
"0.12 "0.07 "$23.43 2 Water salinity * pot height
. wn % S
s 0.08 w178 s 95 85 2 Irrigation method 'B?d material * Water
salinity
. ns ns Irrigation method * Bed material * Water
557 0.96 22.45 7 salinity * Pot height
0.38 1.24 87.35 66 Total error
*k xS qt means a difference at the level of 1%, 5% and no significant difference, respectively.
Water efficiency (gr.1") dry matter (gr) Fresh matter (gr) Treatment
a 10.80 19.19 a 143.79 a SIP
532b b 18.11 122.32b o
8.50 a 19.70 a 151.55a SC
7.63 b 17.60 b 114.55b C
835a 19.36 a 139.51 a S1
8.04 b 18.66 b 132.63 b S2
779 b 17.93 ¢ 127.02 ¢ S3
b 6.74 a 18.84 a137.91 D1
9.38a 18.46 a 128.20 b D2

Table 4. Comparison of data averages

Surface irrigation (O) and Sub-irrigation planter (SIP), coco peat-perlite (C) and soil-coco peat-perlite (SC), water salinity 1.2,3.5and 5 S, S,
and S;, respectively, two depths of 30 cm (D) and 50 cm (D>).
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Figure 2. Comparison of plant fresh weight in different treatments
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Figure 3. Comparison of plant dry weight in different treatments
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Figure 4. Comparison of water productivity in different treatments
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Figure 5. a- Comparison of moisture of SC culture substrate with salinity level Si, S; and S3 with both SIP and O

irrigation systems with depth D; and D,. -b Comparison of salinity levels Si, S; and Sz, SC culture substrate layers
with both SIP and O irrigation systems with depth D; and D». (Surface irrigation (O) and Sub irrigation planter
(SIP), coco peat-perlite (C) and soil-coco peat-perlite (SC), water salinity 1.2, 3.5 and 5 Si, S, and S3, respectively,
two depths of 30 cm (D) and 50 cm (D»))
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Figure 6. a. Comparison of moisture of C substrate layers with salinity level S1, S2 and S3 with both SIP and O

irrigation systems with depth D1 and D2. —b. Comparison of salinity levels S1, S2 and S3, C substrate layers with
both SIP and O irrigation systems with depth D1 and D2 ( Surface irrigation (O) and Sub-irrigation planter (SIP),

coco peat-perlite (C) and soil-coco peat-perlite (SC), water salinity 1.2, 3.5 and 5 S;, S; and S, respectively, two
depths of 30 cm (D) and 50 cm (D))
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Figure 7. -a Comparison of moisture content in two culture media (SC and C) with salinity level S; at depth D; and

D, -b Comparison of moisture content in two culture media (SC and C) with salinity level S, at depth D, and .D, —
Comparison of moisture content in two culture media (SC and C) with salinity level S; at depth Dy and D,. -d
Comparison of salinity level S1 in two culture media (SC and C) on depth D; and D,. —e Comparison of salinity
level S- in two culture media (SC and C) on depth D; and D,. —f Comparison of salinity level S3 in two culture

media (SC and C) on depth D; and D». ( Surface irrigation (O) and Sub-irrigation planter (SIP), coco peat-perlite (C)

and soil-coco peat-perlite (SC), water salinity 1.2, 3.5 and 5 S;, S, and Ss, respectively, two depths of 30 cm (D))
and 50 cm (D»))
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Abstract

Due to the increasing limitations of water resources, knowing the amount and distribution of moisture in subsurface
irrigation is very important in irrigation management. This research was carried out with the aim of investigating
sub-irrigation planter (SIP) as one of the suitable methods of irrigation. In this study, two different cultivation media
(soil-cocopeat-perlite and cocopeat-perlite) and two depths of the media in the pot (30 and 50 cm) and three water
salinity levels of 1.2, 3.5, and 5 dS.m-1 were used. The results showed that there is a significant difference in the wet
and dry performance of basil plants between the two irrigation methods at the level of 1 percent and 5 percent.
However, the yield values decreased significantly with increasing water salinity. Also, the results showed that the
productivity of SIP and surface irrigation were significantly different from each other at the level of 1 percent. The
results showed that in the SIP system, the highest salinity is in the surface layers of the soil, while in surface
irrigation, the highest salinity is in the bottom layer. The results of investigating the soil moisture in different layers
of the substrate showed that the soil moisture in both irrigation methods increases with the increase in the depth of
the substrate and at the depth of the substrate, the amount of moisture in SIP is much higher than surface irrigation,
and the highest soil moistures were obtained in the deepest layers of both cultivation depths 30 and 50 cm in SIP.

Keywords: basil, salinity distribution, yield, Water productivity,



