SB g of clis gl pigsy 41 pul

IYAQ ooy 8 ylowd (pidd § oy >
YYY-vLy

http://jwsc.gau.ac.ir
DOI: 10.22069/jwsc.2020.17894.3355

OT (559w iliso Tokaw by SN (xbaw ) (53T 30 OT (590 38 (w3 3
(Olry obS (59 90 axlline)

o598 adila paal il i S Jaitio s gane [ gudia alag la yo
Tolsasal il sola 9" 5959158 a0
(D i 03,8 Ll Ol o5 Sl e o (s 05,5 2585 5 Ll (555 (s mtils
8 o8> Dl sl 3 o g 03,8 Slooliad 05 o820ls Oloms 5 e
U ol ank e 5 (53558 s (SLls ol s 8 Lails’
VFRQ/VIY 55 e IYRA/0) /TR Sl s

N
SIS ssg ka5 5 gl 5o olde sl WS ane s As @ 5) W w A S Lejs el i 5 Al
g Sl B, 3l sk A3l e ang av 5 Soll Gl Wl @ L (et slealdS G b ) 6 e
oot Ly Sl oS bl 5l eslizad Kl 5 ol Of Gyume 55 ogmth o Esl 8 Cl oo b,
e Ll Wsls sy aldS js a3 LSJl:t{TLS‘f. Godnte la g,y S (,.A\J.e SN pame CusS baa
el o pll LT (555 2 ol Slallln 0 ST 5 axils (Sloss Sl 4 L & Ssader slatss
B 53 C2S Juad 53 53 Oy 28 6l (SIP) SIS mbas 5 Ol s (2 2,008 s ol

(23,8 515 s (ol Jhze s b anglie 5 ol 3550 00l (oo 30 Sl S

Jﬁg:;&.:\Jg:;u)qwu;)Pupmmtso\mﬁomselmf@ﬁjM,;:uuz,)ply
SN S b U a5 e sl (OIS sl Ced) OIS cpl CiS s o3 s (Ul S 5 o 5l el
33 S oo caddllas 3550 ane gls eyl 3,8 515 OlalS Slastl s OF (OIS VL Cad) CiS r o
+ S8 5 SO cdpy+ Cy S8+ o S OIS sz 65 Dy s Datze sl 00 5 ) OIS
Vo bl OF (o5 a0 Ol wlial 20 1 jrass w3 0 5 Y/0 A/Y)LSJLJJL;),;@MM)((C)qﬁ

J))A}JL:.&\ (J.ALJ: Q‘j,& M)&EN&)L‘JTJ&JU\K fhﬂf)r;wjzﬁjaaxs,\;:y (J:AJJW&MJ

sehashemi@ut.ac.ir 145 J ytems *

1- Sub-irrigated planters
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1- Self- watering planters
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Figure 1. SIP system details scheme.
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Table 1. Specifications of soilless media.

L ST S S&
oH e b a5l s sk it ol LaolilS s aslizal 3550 S Laome ¢ 5
Field Primary Particle Bulk Abbreviation Growing medium in pots
capacity salinity density density
(%) dS.m™”y  (grem®)  (gr.em™)
T+ & Cdpt g sS
6.4 325 1.14 0.47 0.13 c R e
Cocopeat + perlit + vermicompost (6+2+1)
ey S+ (O oy S SCES a
wanj)J 3)5
6.41 34 1.15 2.04 1.05 SC Vb (Cd o)+ owsSSME
Growing medium (cocopeat + perlit) + clay
loam+ vermicompost
4 (3 cocopeat +1 perlit) + 4 +1
A O plasd 4325 s - g
Table 2. Specifications of greenhouse water.
\Lj uT 3 g
SAR TDS - S
(mmol/L"?) (mg/L) p Irrigation water salinity
(dS.m™)
1.17 768 6.77 1.2
2.1 2240 6.6 3.5
3.28 3200 6.91 5
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Table 3. Fresh yield, total irrigation and water productivity for all treatments.

P, (65 5 L5 D) okl Js (A 25 A oz
Treatments Fresh yield (gr) Total Irrigation (L) WUE (gr/L)
SIP-SC-S1-D1 102.49+3.563% 17.90:£0.0001° 5.73+0.198°%"
SIP-SC-S1-D2 76.57+1.745%% 11.40:£0.00018 6.72+0.152"
SIP-SC-S2-D1 101.68+5.270 17.90:£0.0001° 5.68+0.293°%"
SIP-SC-S2-D2 75.37+7.295 "% 11.40:£0.00018 6.61£0.639%°%
SIP-SC-S3-D1 99.51+3.732%° 17.90:£0.0001° 5.56+0.208"

SIP-SC-S3-D2 77.47+7.240 b 11.40:£0.00018 6.80+0.633%
SIP-C-S1-D1 73.714+5.742 bede 16.15+0.0001" 4.56£0.356 °¢"
SIP-C-S1-D2 91.90+5.792% 8.900.0001" 10.3320.650°
SIP-C-S2-D1 64.47+7.613% 16.15+0.0001" 3.99+0.471%"
SIP-C-S2-D2 76.104+2.152 bede 8.900.0001" 8.55+0.242%
SIP-C-S3-D1 64.00+1.870% 16.15+0.0001" 3.96£0.116 "
SIP-C-S3-D2 81.24+7.093°% 8.900.0001" 9.13+0.798*
0-SC-S1-D1 117.71£13.336" 26.60£0.0001° 4.43+0.501%"
0-SC-S1-D2 87.34:4. 54004 18.80:£0.0001¢ 4.65£0.24] %feh
0-SC-S2-D1 119.38+11.685 26.60£0.0001° 4.49+0.438 &
0-SC-S2-D2 92,499,344 18.80:£0.0001¢ 4.92:£0.496% "
0-SC-S3-D1 120.30+5.646 26.60£0.0001° 4.5240.211 &
0-SC-S3-D2 89.73+7.611% 18.80:£0.0001¢ 4.77+£0.404%cfEn

0-C-S1-D1 68.41+4.386 > 30.40+0.0001° 2.25+0.1447
0-C-S1-D2 80.26+4.302 bed 22.40+0.0001° 3.58+0.192%"
0-C-S2-D1 58.42+7.911% 30.40+0.0001° 1.92+0.260"
0-C-S2-D2 67.04+4.021°% 22.40+0.0001° 2.99:+0.179"
0-C-S3-D1 54.38+3.463° 30.40+0.0001° 1.79+0.113'
0-C-S3-D2 66.72+1.998°% 22.40+0.0001° 2.98+0.09"

yya

Means followed by the same letters in each column are not significantly different (Tukey’s test, P<0.05).
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Treatments: SIP and surface irrigation
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Figure 2. WUE comparison for all treatments of SIP and surface irrigation; two soil depths and three water
salinity.
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Figure 3. Total Irrigation water comparison for all treatments of SIP and surface irrigation; two soil depths
and three water salinity during growing season.
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Figure 4. Fresh yield comparison for all treatments of SIP and surface irrigation; two soil depths and three
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Figure 5. (A) Comparison of SIP and surface for SC under S1 irrigation; (B) Comparison of SIP and surface
for SC under S2 irrigation; (C) Comparison of SIP and surface for SC under S3 irrigation.
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Figure 6. (A) Comparison of SIP and surface for C under S1 irrigation; (B) Comparison of SIP and surface for
C under S2 irrigation; (C) Comparison of SIP and surface for C under S3 irrigation.
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Abstract

Background and Objectives: Due to the population increase and growing need for food
production development in cities and to improve urban agriculture through urban greenhouses,
there is an urgent requirement to provide optimal subsurface irrigation methods. Optimal
irrigation methods mean methods that reduce water consumption and allow the use of lower
quality water for irrigation while maintaining product quality. There are different methods for
subsurface irrigation in greenhouses, for example there are some hydroponic methods which
need special equipment and many studies have been conducted on them. In this research,
performance of a new sub-irrigated planter method (SIP) for panting basil plant in two seasons
in a greenhouse, in term of water productivity was evaluated and compared with conventional
surface irrigation.

Materials and Methods: In SIP system, plant was planted in pot and a water reservoir
(saturated gravel reservoir) was prepaid below the growing medium in pot (bottom of pot) to
provide the water for plants through capillary action in growing medium (upper part of pot).
Variable parameters to study were: depth of growing medium (D1: 50 cm and D2: 30 cm), Type
of growing medium: (clay loam + cocopeat + perlit (SC) and cocopeat + perlit (C)) and three
irrigation salinity levels (1.2, 3.5 and 5 dS.m™": basil tolerance to irrigation water salinity: 1.5
dS.m™); which were compared in both SIP and surface systems.

Results: All SIP-C treatments had considerably higher water productivity in 5% statistical level
compared to surface treatments which proved the superiority of C growing medium to be used
in SIP systems in order to increase water productivity in a greenhouse. Considering optimum
depth, water productivity in SIP-SC-D1 was not meaningfully higher than SIP-SC-D2; although
in SIP-C, all D2 treatments had considerably higher water productivities than D1s. As a result it
is recommended to use lower depth of growing medium while using C growing medium in SIP
systems. Increasing irrigation water salinity level did not affect the fresh yield weight in SIP
systems; although the salinity level was remarkably high in surface layers of SIP pots unlike the
higher salinity layers observed at bottom of surface pots; which shows the need to monitor the
growing medium salinity levels during growing season and applying the leaching between
growing seasons when necessary in SIP systems.

* Corresponding Author; Email: sehashemi@ut.ac.ir
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Conclusion: This study showed that sub-irrigated planter method while is a very simple method
and has no need to complex technology and expensive equipment and installation, significantly
reduces the amount of water required for irrigation and also is able to compete with
conventional surface irrigation systems. Therefore this method can be used as conservative
system to save both water and soil as an agricultural goal and keep the productivity in high
levels.

Keywords: Greenhouse, Sub-irrigated planter, Urban agriculture, Water productivity
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