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A new method for providing water requirement of rice culture based on
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Abstract

Water is one of the main important environmental factors limiting rice cultivation, in arid and semiarid regions like Iran. In order to evaluate
the effect of growth inducers on sub-irrigation technology performance in rice water requirement, this field experiment was conducted as a
factorial plot, based on completely randomized design with 6 replications, with two irrigation treatments (flooding and sub-irrigation with
porous clay capsules), and two inducers (Mycorrhiza and salicylic acid) in 2016 at the research farm of GKU. Salicylic acid was used as seed
treatment along with leaf spray in the concentration of 2 mM, two times in vegetative and reproductive growth. Mycorrhiza was used as root
inoculation and was also mixed (20 gr.m-3) with the top 40 cm of soil. In this study, some morphological traits including plant height, the
main panicle length, the weight of filled seeds, 1000-grain weight, weight of main panicle, the weight of whole panicles, grain yield,
biological yield, water consumption, water productivity, water use efficiency and harvest index were measured, calculated, and assessed
after harvesting. Grain yield for flood irrigation method for salicylic ac1d mycorrhiza and control treatments were 5170, 4710 and 4202
kg.ha , respectively. While these values were 4985, 4807 and 4063 kg. ha™ for subsurface irrigation method, respectively. The results showed
that rice grain yield, biological yield and harvest index were not significant in two irrigation methods. But the water use efficiency and water
productivity index in the subsurface irrigation system were significantly higher than the flood irrigation. Finally, the near-saturated soil
matic potential method was able to increase the subsurface irrigation efficiency compared to the flood irrigation method at rice culture.

Keywords: Clay capsule, Growth inducers, Soil moisture content, Subsurface irrigation.
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Table 1. Some of metrological properties of form May to September in 2016 based on Gonbad Kavous synoptic
Station data

Month Rain ET Relative humidity Max-temperature Min- temperature Solar Time
(mm)  (mm) (%) (o) (o) (Hrs)
(May-June) 42.8 193 98 432 14.3 281
(June-July) 6.4 240.1 95 45.9 20 288.5
(July-August) 22.5 246.8 96 44.1 20.3 293.7
(August-September) 13.6 198.4 96 39.9 15.4 275.9
Total 85.3 878.3
Table 2. Some of physical and chemical properties of soil
Sand Silt Clay Soil texture K P N oM TV.V pH EC
(%) (o) (%) ppm ppm (o) (%) (%) (ds.m™)
13 55 32 Si.CLL 414 12.3 0.11 1.6 10.2 7.6 1.1
Table 3. The morphological and hydraulic properties of porous clay capsule (GB2)
Outer diameter Inner Diameter Thickness Length Discharge (L.hr")
(cm) (cm) (cm) 25 kPa 50 kPa 80 kPa 100 kPa
35 1.5 1.0 30.0 39 6.8 12.0 15.1
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Figure 1. Implementation of subsurface irrigation for rice cultivation. A) Schematic design and isertion layot of
porous clay capsule at S0 cm depth of soil. B) Addition of mycorrhizal inoculated soil to the plot. C) Transplanting
stage and 50% spoke appearing.

A esls Jlasl oKislesl @ 5 puiS 5 Ol sl
Wit O il O3y wdes Jsb Wi CLB)\ oles
@ls 5 Shes (p wls 03y 5 bad e S 03y (ol
(e Dl (il Gals (S5 3 Sles
A (g Seslul Ol Gas L 5 O ()50, Ol
S Sl s a0 Geas S 5Seslul l
) ol o caSo o v /o) s L al oS s el
Sz Oz S5 o3 sl ool (sl y 1)
5SS s Slas e O Gpae LB 5
Lo e Gpae Ol ey S w5 Sles
oy S e Sy yetls (Kazemi et al., 2017)
T Y P (R
sdelCusts (glaesls sles .(Ghamarnia et al., 2015)
Ko 350 5 4 -8 w5 SAS il S alersay
Sl e el 5 SOl anlis gl 23S 3

A ookt (Ao ys P>e/e)) Jle| ém LI

o g b
o5 @ s Sl ol e @l () dois
SWe 55 ol G slas 53 G0 cod | o pane
2ol iy S sl Ol s das e 0L

j.:S\S ol 5 S I 53 g0 s g by 3 Sas

s onl s aby Ba e o) glad suS
PR R Y e B e N
il o e mla Yo 0T dsb 5 e sl Y0 o )l
5 Bl Djsea Dlalad (SIS 6 (A-) JSS)
i ol (12A) S sy Sb s s el
Sladr oo OF 3 &S ol oy AV 50 ahake
Solalas ol il ol esls bl Jakm >3 JseeS
Vo pad (Sl s 2558 (KAl 3
Sl o T kel Sl Ssa 5 des
o~ LY A YL e s s e RESe
Jbs s desS sl e ST el 1L
S T/ ISl AS YO Salis s [Lis s (anad)
2> IS Ve (Sl s LIS s 5 el
ulaém@,a,u,m):.w|wuﬂjz§\o 39
eldsny gla Sis s asliS 8 ey s s
Olgee ol ool (F) Usr 55 36 cpl SUssden
g 53 ol Sbassds 5L 5 S Sl (S
JSAshs Yo 5 Ve=N0 s L e by o]
5 g 3 Skt L Jlesl gl ) A5 ol
Sl Oley palts 5 Sl el Olse IS (55
(1 oslizd SSb ol Jue ST S a5l oKaes

Q)yq 45}3 @' QJSJA )‘ laws r )jla...aw

- -
Shlsel s
v * e

Veur k_gl‘ﬂwwl " 0,93

Yo



b KB (g e e (Pl SLF

sl 5 el Sl 508 30 cos iy glal
orl e Sl Gl oy £ s dals 4 s
Al s s e Aoy Jlaz| c]aw): sl 5!
Er S gl sl 2B b ol e s
(Yeasmin & Zamani, 2007) Cusl olis 5155
ooy 95 el Ol U,KJL“.A ds Lo @L... (Y) J&
03 a3l Slio 1y B8 5 e L]
Ol o b adp sl 5 50k ey Sl Ly
S 53wy S S ol el es e
W PO S S S W e ﬁb S ek
Oldlae a5 J= s sls lis sl s s YT 504
O s Doye 534S das e LS O1S ey e
Gk F5 5 W o3 ey A g ol 3 sk
Danesh Gilevaei et ) AL o jialS g5y sxe 5 sba
Olfn ol insy mls 4 r s b 1 (al., 2018
2 olS Sl Sl el S 288wt s
Sraom S a4 S Sple il es e
el 035 Jae G330 a5 (S5l e
53 ,Skas Ay gl SWI 5,8 esle DI s
A o 8 sl Ol (0 Jsd) i 5 Shae sl
Sp 2 5 dsk 5 9y plil e e e Slio
el 235 13 g ) 3 o s Ses 5 o s
53 sy e L Sl 5 5500 58 (s ol
P<e/oN) sl il Ao s YA 5 YV Cuga |y
ol ads 055 5 el S O35 Ol (eSO
Ot s e 53 o Wl el sdalie Aald lass
S Ses 5 wls,lie Ohs oSt A3 sdalie (gl gas
Jedi 53 (mniie 2 p S 00A 50 5 YVOY s jw) 4l
o3 e CS] S 05 sdalie dl Sldle 518
EVA 5 05 YHOV i) 505k 208 L (P<e/r0)

.w\,\;(@f}:«ﬂfﬁ

areg Slad (P<e/e)) g 55 a3l 5 (g5l3 oae
sl (P<v/0Y)) o b adg sldas 5 (P<2/00) 4550
AT Sl 53 ol e M e
sdaline &lslim O35 ahax 31 ) 2,50 Slio o
S gl o cosle ST S0k alis el S
Sols e Solel DMl 5Ll i, 55 ) T
Golel sy &l e Ol ol S edalis
» e oS sl el 5 st b
lie gl el KL ol en 4 sy A A
sl s 55158 (2018) Shamsali ef al. lw s
Sy el a0l 45 Lhes S 1S 018 tass,
gd Joe e a g hass Al >1e 00 i elS
s 5 I e &bl YRR EPvpe CUJ) oals
Safaee et al., 2008; Katoozi et al., 2016; ) 5 5 Al
s+ 5l .(Jini & Joseph, 2017; Thanh et al., 2017
Cls Ol 4 Cdda Ll JUd 5 asad g Al
o wtﬁ kgjl.jw i s sl S s
Jini & Joseph, ) Al of jen 3 Shas il L Wl o 5L
43 .(2017: Thanh et al., 2017: Shamsali et al., 2018
sl sy e SRk ol @mlE el S
S e Sl 53 s 3 Shes Ol 3 s gme
s s 3 35 ST oS das e 0L B o
LS I 5 el 0l b i oS sl IS e
(& Jsdr) ol el 5 Sl 3 Shee oo
S Js) s ape mls el
S b sl gl e U s, S sl les
s d(P</0Y) e 30 Slio e 55 5 (P<e/r0)
A osmes il oz Sp 2 5 Ik s S o6
g5 55 o Ay Gl SW s 8 pe b 5 3,8 i
Sy 3wy MG de s sl WS okl Ll

D9 )‘J&M (P<~/~0) de‘ 4‘_;)} leg B (P<,/.\)

- -
Shlsel s
v * L2

Vers mbmYoledm VY oy

AN



S Ll 4 K35 K5l Joudly ol @2 2 5 0l lp 2 e

Table 4. Mean square for morphological characteristics and yield and yield components under tow irrigation
treatments (Flooding and subirrigation) and inducers (Mycorrhiza , Salicylic Acid and control).
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Cv 6.35 17.25 29.63 11.69 6.60 18.17 26.68 5.94 7.11 6.07
Continued table 4. Mean square for morphological characteristics and yield and yield components under tow
irrigation treatments (Flooding and subirrigation) and inducers (Mycorrhiza , Salicylic Acid and control).
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Figure 2. Mean comparison of simple effect of irrigation methods (flooding and sub-irrigation) on (A) Number of
tillers per plant (LSD=4.32), (B) Number of fertile tillers (LSD=4.56), (C) Number of secondary panicles (LSD=0.43),
(D) Water consumption (LSD=157.45), (E) Water productivity (LSD=0.11) and (F) Water use efficiency (LSD=0.053),
in rice CV. Masum. means followed by similar letter are not significant at 5% probability level using least significant
difference test (LSD) multiple range.
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Table S. Means comparison for simple effect of Mycorrhiza and Salicylic acid on yield component of rice

Treatment Tillers per Fertile Total panicle Main panicle Main panicle Num. of Peduncle
plant tiller weight (g) weight (g) length (cm) spiklet/spike length(cm)
Control 23.517b 16.80 b 28.423 b 1.78 b 24.158 ¢ 9b 20.817 b
Mycorrhiza 32325a 27.017 a 42.608 a 321a 29.617b 9.72a 20.833 b
Salicylic Acid 32917 a 24.833 a 44.111 a 3.38a 32.058 a 9.7 a 23.042 a
LSD (P<0.05) 4.11 5.65 5.82 0.62 1.42 0.56 1.1

Continued table 5. Means comparison for simple effect of Mycorrhiza and Salicylic acid on yield component of rice

Treatment Unfilled grains Filled 1000-grain weight ~ Water consumption =~ Water productivity =~ Water Use efficiency
(%) grain /spike (g) (M3.ha-1) (Kg.M-3) (Kg.M-3)
Control 0.46 a 772 b 18.385b 14648.83 a 0.63b 0.29b
Mycorrhiza 0.22b 1047.50 a 24572 a 14065.58 b 0.77 a 0.36a
Salicylic acid 0.19b 1083.17 a 26.513 a 14100.08 b 0.81a 0.38a
LSD (P<0.05) 0.09 13941 3.44 192.83 0.14 0.065

Means in each column and for each factor followed by similar letter are not significant at 5% probability level using least significant difference test (LSD)
multiple range.
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