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1- Gravity Drip Irrigation
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Figure 1-thevision of cellulosic material pots
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Table 1- Changesin Dischar ge, coefficient of distribution uniformity and coefficient of manufacturing variation in the
Gravity Drip Irrigation methods during the study period

o g Treatment ,loy Gravity Driper JailSs o ad
Head Repeat ,1 ,55 1 2 3 4 5 6 7
Q(lph) .. 154 151 148 201 208 209 204
& —
3 Soa dl)’,u l, 0.06 0.06 0.04 0.04 0.09 0.09 0.05
i Standarddeviation
é »LQ u"w - 0.036 0.037 0028 0019 0.041 0.042 0.026
S Variationcoefficient
3 9 BeiS,
. Gt = T 90.48 8360 91.85 9277 8759 8929 9147
Distribution Uniformity
. Q(lph) » 4.39 4.86 4.88 5.21 4.98 5.43 5.16
3
3 Some dl)’,u l, 0.08 0.10 0.09 0.10 0.06 0.18 30.1
3\ Standarddeviation
£ (ol ol 0018 0020 0019 0019 0013 0032 0025
S Variationcoefficient
S e ‘59]950 . 94.31 9417 9476 9438 9481 9322 93.28
Distribution Uniformity
; Q(lph) o 7.61 7.77 7.50 7.67 7.81 7.96 8.00
3 S Sl 027 021 019 020 023 010 008
i Standarddeviation
§ (Sl el 0035 0026 0026 0026 0029 0012 0010
=y Variationcoefficient
® a8 Sless 9430 9240 9445 9234 9189 9512 9580
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Table 2- Changesin Dischar ge, coefficient of distribution uniformity and coefficient of manufacturing variation in the Porous
Pipe Irrigation methods during the study period

o g Treatment ;Lo PipePorouslgl s alg)
Head Repeat 1 S 1 2 3 4 5 6 7
Q(Iph) 071 067 017 014 0.6 0.17 0.15

& o

=) S Sl 057 050 019 016 015 0.17 0.17

i Standarddeviation

é wl“ UI’W 0.805 0.745 1.100 1.167 0.928 1.016 1.126

S Variationcoefficient

o sl 092 098 000 000 0.0 0.00 0.00
Distribution Uniformity

. Q(Iph) 320 194 18 08 091 0.52 0.71

<]

3 Sose d"y_u‘_ 1.25 1.06 1.03 0.74 0.81 0.52 0.68

i Standarddeviation

= wL” UI’W 0.389 0.546 0.562 0.905 0.886 1.008 0.953

S Variationcoefficient

S atadt \,s, _ 1351 571 539 453 406 471 5.18
Distribution Uniformity

. Q(lph) 4.00 4.86 4.19 381 3.86 4.70 4.10

3 e

3 Sose d"y_u ‘_ 3.61 3.50 3.39 3.28 3.14 3.87 3.57

%\ Standarddeviation

IS wL” UI’W 0.903 0.721 0.810 0.862 0.814 0.824 0.870

S V ariationcoefficient

® i IS 1.42 200 174 156 154 161 1.45

Distribution Uniformity
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Table 3- Changesin Dischar ge, coefficient of distribution uniformity and coefficient of manufacturing variation in the Pot
Irrigation methods during the study period

O (g Treatment,los PotsslojsS (g s sl

Head Repest | S5 1 2 3 4 5 6 7

i Q(lph) > 0.20 026 031 034 034 037 037

a . .

3 Sore Sl 012 018 017 016 015 017 018

%\ Standarddeviation

S _°_°’L“ ""”"_"'_ 0595 0674 0546 0461 0455 O 0492

o Variationcoefficient 7

S o

g} e "&’ ) 1674 1429 1685 1510 1228 39 1306
Distribution Uniformity 6

X Q(lph) 151 161 170 172 173 161 163

<]

3 s ‘J')’,”', 0.68 080 085 09 097 084 085

i Standarddeviation

£ .C‘f"” ""’-"f' ‘ 0449 0498 0499 0559 0559 ©°22 (519

S Variationcoefficient 2

! e "g’ _ 1141 1066 1012 899 898 963 10.19
Distribution Uniformity

. Q(Iph) 2.81 290 254 279 280 277 274

s 0

3 Sone ‘3')’,‘", 1.22 148 129 126 125 128 126

i Standarddeviation

£ _?"l‘” d”"'?"_ 0433 0509 0509 0451 0446 O (usg

S Variationcoefficient 3

® @9 Bl 1737 1685 1602 1608 17.45 1(;'1 17.82

Distribution Uniformity
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Figure 2-Discharge Pressure Curve In Irrigation Methods
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Introduction: Practical problems such as rushing roots toward pot, difficulty of manually filling with water and
deficit irrigation due to permeation from regular pots prevents the development of pot irrigation. With regard to
increasing irrigation efficiency importance and preventing water loss to fix the problems of this irrigation
method.Changing physical structure of pot could solve many problems and issues which thisirrigation technique is
facing. Comparison of the two major characteristics of localized irrigation hydraulic characteristics (coefficient of
variation and distribution uniformity) and also using gravity pressure can achieve a solution for water and energy
shortage problems. So far, with knowledge of the role of water pressure at gravitational pressures in

hydraulicproperties of these methods, some effective features in these methods application is specified.

Material and Methods: This study was carried out in randomized complete block at water engineering department
of Sari Agriculture Science and Natural Resources university laboratory from September to December 2015. In this
study, in the form of randomized complete block, hydraulic specifications of three treatments of pot irrigation,
gravity drip irrigation and porous pipe irrigation investigated under water pressure of 0.5, 1.5 and 3 m. In each of
the water column pressure, output water volume from 10 samples of each irrigation method treatments cal culated
from 7 replicates during one hour in about two months. Porous pipes which used in this study were imported 16mm
sample pipes from Anahita Company. GDI gravitational emitter model, porous pipe and containers made of
cellulose clay pots in the form of cylinder shape with diameter of 15 cm were used. Thus, within one hour of
irrigation, water volume withdrawn from tested samples under constant pressure of irrigation were collected by
suitable containers and measured by graded container and flow rate of each samples were calculated. Christensen
distribution uniformity coefficient was calculated with Christensen distribution uniformity coefficient formula.
Based on USA agronomical engineers, a pointed emitters with variation coefficient less than 0.05 is good, with cv
of 0.05-0.10 is medium and with cv of 0.10-0.15 is weak. After calculating evaluation parameters, the results were
analyzed with SPSS statistical software and Tukey test at 1 %and 5 % level of probability.

Results and Discussion: The results of statistical analysis of randomized complete block design and mean
comparison of different level of treatments effects with Duncan test (irrigation method treatment and water
pressure treatment) at 5 %level of probability showed that maximum distribution uniformity achieved in
gravitational drip irrigation among samples. With increasing pressure, coefficient of variation was less affected and
at lower pressures, coefficient of variation among tested samples were more evident. In addition, it isindicated that
increasing pressure have maximum effect on flow rate and distribution uniformity increment while with increasing
pressure, minimum changes observed in coefficient of variation. Therefore, among possible gravitational pressures
in each project, maximum pressure should be selected for design and implementation. Result showed that in porous
pipes and in pressures of 50, 150 and 300 cm, average flow rate were 0.31, 1.4 and 4.2 liter per hour in meter,
average coefficient of variation were 0.88, 0.61 and 0.83 and average distribution uniformity were 2.2, 6.2 and 1.6
percent, respectively. In the main-treatment and in each pressure sub-treatment, samples flow rate changes at
different replicates is so high that coefficient of variation was more than conventional coefficient (more than 0.6)
and thus classified in unacceptable emitters. In this treatment, distribution uniformity was so low that using this
irrigation method at gravitational pressures range cannot be recommended. Based on statistical analysis results, it is
indicated that increasing pressure in gravitational drip irrigation have maximum effect and in pot irrigation, have
minimum effect on flow rate changes, and in addition, maximum distribution uniformity among samples was in
gravitational drip irrigation while in porous pipe irrigation besides high coefficient of variation, minimum
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distribution uniformity among samples were observed.

Conclusion: Due to the high influence of pressure changes in gravitational pressures on hydraulic characteristics of
mentioned three irrigation method, among investigated gravitational pressures in this study, pressure of 3m as
appropriate pressure at gravitational pressures and among localized irrigation methods, gravitational drip irrigation
were recommended. It is recommended to paying attention to the development of gravitational drip irrigation
application in large-scale garden and agriculture projects with positive approach.

Keywords: Coefficient of Variation Manufacturing, Distribution Uniformity, Gravitational Pressurized
Irrigation
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