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Figure 1- Applied Nuzzle in sub irrigation (A) and surface drip irrigation: A is porous clay capsules of G5 and b is Neta film.
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Table 1- Morphological and hydraulic properties of G5

(el 2 ) oasl O Jsb ajledcebie il ki o
Discharge (L.hr™") Jsws (20, 5L) (50, ) (50, 550) (FoSw) ()6 b
100 80 KPa)S0 (kPa)2s Shape roer o roer Outer diameter
(kPa) (kPa) (kPa) (kPa) length  Wall thickness Inner diameter
35 25 13 0.8 Slgal 12.0 1.0 15 35
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Table 2- Chemical properties of water

PH EC (uS/cm) NO;(mg/L) PO, (mg/L)

SO, “(mg/L) Ca"™ (mg/L) Mg (mg/L)

7.99 660 24.48 0.37

1211.38 1282.58 4317.44
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Table 3- The mean comparison of leaf, grapes and yield properties in grape plant with T-Test at two method irrigation

' Grapes Lea
Gl G puan s o hyas 25k & f (i) (Leah .. Lo
WUE Water Jdypasa Sl dlge Jsb a5 (o Cugb,  Irrigation
(Kg.M™) corllvsllsnlrllpjlon TYlellld.1 Joloxe Length  weight el (%) system
(M".ha™) (Ton.ha™) S.L.T (em) () chlorophyl Moisture
(g,l‘l) content (%)
299 6668 14.8 9.95 16.23 31.74 0.023 76.19 ™ loylad
(0.95) (0.82) (0.19) ©0.71) (0.61) (0.33) (Driper)
oS
14.2™ 85 "™ 19.55 34.31™ 0.025™ 78.61™
3.50 4050 )
0.95 0.82 0.19 . 0.61 0.33
(0.95) 0.82) (0.19) (0.7) 0:61) 0.33) (Clay
capsule)

Ao L ) 2o yd O (glol aws j3 oSl (s ply (203 (3985 I3 gixe NS
The meaning of “ns” is not significantly different (P<0.05)
ol P-value jlais (goamnilisf) Jsb sxe
Amount of data into () is equal to p-value.
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Table 4- Benefit of grape production in two irrigation methods

Ogtlee) 390 Fo) ol Spae ol (U oobeo) dal 5 2 Soosd
(J u, (o Pk B Income (million 05 ghs 5o
Benefit (Rials) (water consumption) of Lo 350 Rials) 1551 PR < )l-g{i PNV
(Jla)) (Jb)) U (Irrigation
SUS» 9 SUS» 93 MR SY Wager costof SR 9 SRS Grapeuprice Yield system)
(2 ha) (2 ha) (ha) per M* (2 ha) (ha) of per Kg (ton.ha™)
(Rials)
282.6 13336 6668 1000 296 148 10000 14.8 (Driper) (o s
275.9 8100 4050 1000 284 142 10000 14.2 e

(clay capsule)
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Table 5- Benefit of grape production and wheat in sub irrigation method with clay capsule

(UL coonkes) o) S o oyl 5m0 Ogke) e 5 P Sl
2y O9ple) dgm o (UL JORR
. caSo [P 9Y % ) Ind >
Benefit (Rials) (- . ’ a ’h i Income (million ol >
(water consumption) o Rials) ) ()m » ) J
(Juy) () Yield (fon.haw  (Crop)
" X - Water cost of per M° ; S Grape price )
SIS 9 . S5 93 S p S5 93 .. of per Kg
’ ’ ? ((Rials)
275.9 - 8100 - 1000 284 142 10000 14.2 255
(Grape)
- 25 - 5000 1000 - 30 7500 4 ps
(Wheat)
300.9 13100 e
(Total)

Cawl 045 IPJS ,\..I93 A_‘i).\o )‘)Lc ui
The excess of water consummated to production of wheat
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Table 6- Benefit of grape production and rice in sub irrigation method with clay capsule

YT ) Osalse) ol 4 .
(J oabes) 3 #a) Gl dpae Glim0 JEIRTY S Coond 5 Slos
SN i b aed ( < i . (Jli) <50 = L
Benefit (Rials) (water C(;nsumption) = e Income‘: (million 9 ‘0;91‘; 2o J9""""°
(Juy) Rials) (Juy) (s (Crop)
oy Water cost of 92 oy Grape price of Yield
LS o3 LS S LS o3 i 3 i : 1
J 9 J . J 9 " er M w er Kg (Rials ton.ha
e p e e per Kg (Rials) ( )
275.9 - 8100 - 1000 284 142 10000 14.2 )55
(Grape)
120 - 5000 1000 - 125 50000 2.5 e
(Rice)
395.9 13100 &=
(Total)

ol 04 c.:); AJy d).o Jl)].n ui
The excess of water consummated to production of rice
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Introduction: Maintaining soil moisture content at about field capacity and reducing water loss in near root
zone plays a key role for developing soil and water management programs. Clay pot or porous pipe is a
traditional sub-irrigation method and is ideal for many farms in the world’s dry land with small and medium
sized farms and gardens and is still used limitedly in dry lands of India, Iran, Pakistan, the Middle East, and
Latin-America. Clay capsule is one of porous pipes in sub irrigation that is able to release water in near root zone
with self- regulative capacity. Watering occurs only in amounts that the plants actually need (this amount is equal
to field capacity) and released water in near root zone without electricity or use of an automatic dispenser.

Materials and Methods: A study was carried out in 2013 on the experimental field of agriculture faculty of
Tarbiat Modares University, to study the effect of two irrigation types on qualitative and quantitative characters
in grape production (Vitis vinifera L.). In order to provide the water requirement of grape plant were used porous
clay capsules for sub irrigation with height and diameter of 12 cm and 3.5 cm and dripper with Neta film type for
drip irrigation, respectively. Porous clay capsules provided from soil science group at Tarbiat Modares
University. In this research, the volume of water delivered to grape plants during entire growth period in two
different irrigation methods was measured separately with water-meters installed at all laterals. The water
consumption, yield production and water use efficiency were evaluated and compared in two drip and porous
clay irrigation systems at veraison phonological stages. In the veraison stages, cluster weight, cluster length,
solid solution and pH content were measured in grape fruits. Leaf chlorophyll content and leaf water content
were also measured in two irrigation systems.

Results and Discussion: The results of fruit quality characteristics showed that cluster weight, cluster length,
solid solution and pH content has not significant different at 5% level in two system irrigation. Also, the foliar
analysis showed that chlorophyll content and relative humidity of leaf has not been affected in two irrigation
systems. Meanwhile, irrigation types were significantly effect on water consumption and water use efficiency.
The average water consumption and yield production with buried clay capsules and drip irrigation methods on
grapevine plant were 4050 and 6668 M3.ha-1 and 14.2 and 14.8 Ton.ha-1 respectively. The reducing water
consumption with buried clay capsules irrigation method in related to drip irrigation was 39% on grapevine
plants. Meanwhile, the average yield production with buried clay capsules and drip irrigation methods on
grapevine plant was 14.2 and 14.8 Ton.ha-1 respectively. Also, the statistics analysis show that the yield and
component yield have not significant different at 5% level in the surface and subsurface irrigation. According to
the water consumption and yield production, using buried porous clay capsules created a better water use
efficiency than drip irrigation method. In other words, Iran has been localized at arid and semi arid and have
huge water consumption in agriculture, and therefore it is necessary to optimize water consumption especially in
agriculture using new technology. According to the results of this research, using buried porous clay capsules is
recommended in order to optimize water consumption for grape plants in different place in arid and semi-arid
regions of Iran.

Conclusion: The purpose of an efficient irrigation system is to apply the water in such a way that the largest
fraction thereof is available for beneficial use by the plant. According to the experimental results reported here, it
could be concluded that the reducing water consumption with buried clay capsules irrigation method in related to
drip irrigation was 39% on grapevine plants. Meanwhile, the average yield production with buried clay capsules
and drip irrigation methods on grapevine plant was 14.2 and 14.8 Ton.ha™ respectively. Also, the statistics
analysis show that the yield and component yield have not significant different at 5% level in the surface and
subsurface irrigation. The final result, it could be concluded that the porous clay capsules have a good ability to
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providing water requirement of grape plant. The grape irrigation in huge area of Iran is doing with a traditional
method and the authors of this work believe that porous clay capsules have a high water saving potential and
good capability for irrigation of various types of crops.
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