Journal of Water and Soil (63)9LS @bus g psle) S g O @ i
Vol. 33, No. 2, May-Jun. 2019, p. 205-216 A YeB-Y15 .o AFAA i — 313,5 oY oybesd ¥ als

CiS o b S s JB glalad b b ol o0 e poF e s Sl A lis

45“34.'.&

"ot Sk G e =T s e =55 e o
VAFNYYY 13l 5 b

WA oy e

CXVCES

Ol s 5> s S L (lae 30 50 WA Jlo Hlop )3 (cadl ()bl 593 3l ookl b g yio ¥ g V0 /B Jolee (&5 (slan)Lid 3l ookl b gudoss oyl
duglio )3 ()lsh gloykd 5 B glojlad «(glojsS (g )lul hg) A alllas 350 (slalass D ALBS o Bye Bl St ailaie ailgiin A5 plodl LIS
lacSsl B )5 L)s56 (lol ko 51 3o ol )3 285 8 ) 3090 Wl il ) Ol (690,00 (eSS g 239 (1L Jles) ()l ()l L
S msge )l sla gy 5l S a3 S 13 caSe 4o SYAL olae (Brae o Hlade Lol Ui zuls b ealil Wedls RJUT (ol Solas S
Jolbeo cui 4 (g5l d)L:J.T 9 &)l (sloylad ¢ &5 gloylad ¢ glojeS d)LﬁT sy yo dlgnia 3 ySlas e wali Hlos o LS 13 Ko o VWWFAY 4
Ol xS o yb gljl 4, 3 SelS /A 5 VY A /Y olee b gt Ol (69000 (adls g, 13 p)S kS VIFYS o VAYY AIFAY AYYY
W 4 o3 AVl lagie jsb 4y (ylal lotl (ndge (6le] 3 ol (Ll 3,8 b 0oy o)l )93 b dglie )3 (riren ol Cunddy s
cutS sl S el 5ol (9000 LRl s Gl (b S 53 ()l ()bl b dusliio )3 mdge ()bl 208 b S jgboas 8l alEl o
.J)f odlazwl YL J)Slos L 45\5.&.'\.&: 0P yoie QL“L.S
45‘9.&.2.&7 ))5\!.4& ‘gi 5)90 4% ua>‘.w ‘gie.w Sk ‘L;lm O d)bi :Lg.J..:.lS ‘slbb)"
L &)lie sl i 55 2550 (53531 S ke 2335 0 (53095 Ao
Al o O ELay ;e ¥ 5 Y o, 1aSs colue Sl
2,58 JLtd ¢ 85 (gloykad (g )ll wiums )3 2 )8 S0 s
JLid b aSd JS Bld cpdy 5 Al g e +/0 3505 )3 (S50 kad
5 00l ol s (ol (Sblje S0 (V) cenl (Sl LB oS
Los 551 (s3bo st 5345 390 oy s L &2 255 b o ol
IR 3 IR R O S SRR Y R0 0 355 Lols claS5as b blst 45 ola e, 3,05 11 el olya
S oolaiwl U cpimmans oyl 53 bl o b S0 )lad adss )50 o . , ) - .
=2 9 ka8 Gl lo)S 3l eogsig)Sen (sl S0yl oL 5 jlad s e s
Gh ¢ Lg‘o).‘ajd)bj).})‘wud»b (Yl),\JLL;ouA@K 5u—<')‘5 A R e i PP¢ Rl )
- 20,8 S oyl i o e
5 5 3 i) e ol ladinip coaey a4l Co T
9 0= SoPh o ) 7 9 . . . Lo .
_ L _ o Ubey (Gravity Drip Irrigation) & g, 1 o)Ll
9 93)5 oo Bl s (551455 5 (5510500 4 bgpe sladisje . _ T - 7
i T s Gl b (Slrog eliaml) (SLII (5551 3558 51 ) 2 & ol (g2
2yl St kel Uhey GBIl 55 (b 8l anseials

Sl s (Ssyan Gl wand )y Ly —didss (3 (A)

cbl_; J._JI») LS])—’ f)\j U.»‘.Lc )..ol.& .)9.:.@5 » 09)49 (dbl) dwlo L
=08l g Sy (61085 3 el (S 5b Slasiie Jdoa
a3l g Jaore L5)l,ﬂ o oey 3l oalit! ol 830 cudyls
Codgize b (HLis cov )bl o b g (e o)l of9d) o

AAS ez de o B (slayluid odga e > Lo LSeo Lo 09,5 sl ¢ Hliily ( iSaj g (o lol (68 Bolo (emtild CuS =Y 5 Y o)
515 (microflapper) ,Ms,See sl Szo, Lo ol (b @lie 5 55,988 pole oSl el otine
v U L (Gravity Drip Irrigation) & sl Koo ,a8 (Email: majidarabfard@yahoo.com e 0diunr g — i)

o oy (uj JERNN L)"“’L")i s sl 5 o> GDI DOI: 10.22067/jsw.v33i2.70933


https://jsw.um.ac.ir/index.php/jsw/user/viewProfile/author/139458
https://jsw.um.ac.ir/index.php/jsw/user/viewProfile/author/139458
https://jsw.um.ac.ir/index.php/jsw/user/viewProfile/author/140096
https://jsw.um.ac.ir/index.php/jsw/user/viewProfile/author/140096
https://jsw.um.ac.ir/index.php/jsw/user/viewProfile/author/140097
https://jsw.um.ac.ir/index.php/jsw/user/viewProfile/author/140097
mailto:majidarabfard@yahoo.com

WAA 5 — 318,5 .F o)l FY als (S g T ay,i5 Yo F

Sl LSao ks 5l as St 5l (a6 Uil 5 g, g 1 o
Sl ey 4 VW 918 o)l e b el o ¥ oo L
k) by bl dnlie b oolitul gy 5 (b lagl >
S ol plodl | g o o> (L5 gy g (ol Gl 5
Wiwgy o G (ol (L2 53 (Gosk) by (e g (2
e ol b b J @S ol @l elel el i
olesily BRIl 5 (o 3585 Sl eylel Capte )3 (g, olyis
() G oy 5l

ol Glagig) 1 S o (Al o pre syl 51 (S
bl 593 3 yolaie 1505 Sl 3 el ()l )9 b g Slg s
Sl o 4T Ay ang bl bl gasbly 95 oy galols
bl 2 9y Ve LY o Ghle o)l Gog) 3 Jgene ssboa
= s P LSL"’LS)}:.-.’T P95V EY g (sloyhd) (nose
loj Jeolgd o s 551 labuo sl Jgomo 55 39) Vo 51 St 590
Lo 3 6pSode L opS el |y olS Sl 3,90 Ol (5508
4o 2 g oglhae 13) (sl llpd ogb) 2gia8 Sl (3L (2l
5 als ol 5 Slee il

g, 9 2190

S L slaeyio 2 WA Jlo ol anle ¥ 3 il gudss
Ol e (gl gz &858 (o)) (LB Sl (ged )3 9 (5
33°59° 497 Lk oy 55 o Blg (1 S (3las) 505
ol 9 sl 05 pbol 5,5 51728127 lilas Job 5 Jlad
W e 9 S dilaie oxe wlgiin 5 e Cbye 3o oo
ol asllas 3,90 0l lgieas LI (b o @l 5l JS s

JSis oy aoyy plly g (wliiSE @l 4o d25 L
(Loamy sand) s o9 S 09,5 ;5 ddlaio S woxad
Atbige o 53 yiasko AF Joles Cog) 6 S5 o b

Joli ol JlS (slacSsl B 55 5 5ol b
bl JLid (28 Jlass a9 (mdge )kl by Lol Yo 4w
Gt bl U39y Sl S olan 4y LS5 Y L (Jlag A L goono)
@y yb 50 (WY (pads g ol Jo) s a8 )S jlSay sald laicay
2 adydy cpo yie ¥ g caudy (69 yie ) aold b g VY cuiS
0,8 CuiS e g (YE X Y) VoA Colio 4 s

Yoo VO /0 Jolae) O g calisee sla)lis Jlas! (glp
loydad o i glojlad (g)ll) adllas 3550 (g )lul st 5o (20
3y dow el CblB b 630 ¥ g OIS Sl (UslejsS 9 )y
(Y JSs) s oslisl a9l O 5

o] Bl g5 GDI gl ySoskad 45 (63,lga 3 5 culd
P St ez @8y a5 Il 09 18y BB (ol JSda
i 5,553 gty 3 {T) 395 risglSal oK ol
RS L (raw (ol b auolie ) (&5 gloylad (g)lol a5
(18) 25ba Lo 1y Ol e L)l oy 3 puae o Lo

olel 32 3l sl dls 13 (5)lgs sloskd (s )lul by, ) edlisl
48 Gl 0ad plosil Slaiods by ol )3 5 48,5 1,8 a5 3)90
Ll gy ol sLalie lon S Jlis |y ols Gilaal pliS m
Cogl piali3l (yond g solg 10 Ol e Sl 1l e
P el ol G e plosly (I3 8l wlS oty godgie
Lacs)lon 9 0l g jpn ladile ©)lus ials lgenl ool))
285l g aaie Gl g 5eS gy LS o5 @i g
L obajlys 5l odizal Ygeas )l (29, cnl )3 (F) g5 Jolye
Yo L Ve oun slaglyow calold § oygSuo WO cuslss
Mo VG f8 s 5 e o Jgbo o ol o] &S e b
(V) ol Conlio il o el > 2 ¥ 290

bl lim by 090 5 S 58 i )l b,
9 &8l cdp Lol lgenl (slagyej b g A d2lge 5
Sl slaogy 1 a8 Ho Ol 9 YU Ol 3985 (e b S
00) sl o 35 03zl 815 s Jpesa oty o

ooy ol 51 48 29 0 s 0365 51 Ol o8 ol 5 (S
395 3 cawlio Gde b 3 1y Ol Wl o a5 395 03 ppl (clabung
Gl 3l 5 0lS g e )15 olS sl ) palyl 4 g W8T ()l
D95 Ol B 50 S 0o sl ) 055 Slelin] ady) g Gl
b 5 s ot G g ol (slaglinl 5 (5]
(F) ol 039y oolawl 590

ol 2 S 3 Ol g b)) Baa b & s )
5 ool U g 5 odl loys el g3 (sl oy las
S cdl aw gly celw o 2 A g V¥ 0 b JlayKoe b
dore @igi Hlde &S M asude Wl odlatul (So38 Jde Sy
ol 3 a8 (03 sl e A el gy SB o 36 gz
o=l 90 Bl e yldey Mo ¥l &bl Gy g do & ey
s st s S 3 ol 5] S5 3,5 | 3
dody) 039d ey ity (Susby kaulyd b 4 ol 58 e
(1) 35 38155 oal o sige 25, sl by

> oy sbagsll a8 b (L (650 g @l
26 oS ) dags dilaito 5 es S95 b o Sl g b
5 o8 S 5 (b (og) SB g5 5 sl by o aB ()l
b )bl by de (93900 aille by SIS 4 03 g3 L
(8) 292 55552 ecsslel loj b e Sloj 3 gy (5ol 4 s

756 g oudly (Sloshd ()Ll gy sglaio 4 ()53 B



YV &‘3“@“&@'@;}'&)0&3‘SLQ)L:‘&ngéjyis)gomméw,obxbww

oW (g 508
Kashan Ring road

’, £ '

T sl d=e we )

Tk sl de

Location

Figure 1- Location of the project
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Figure 2- Supply platform for localized irrigation treatments

Figure 3- How to install clay capsules in the research
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Table 1- Efficiency calculation in localized irrigation treatments

=l s
Parameter description

(3809 50eken JobiS &ljg, 55y 25T

Maximum Daily Evapotranspiration of the Plant( mmfday )}
(el bl o0 ,28las

Maximum irrigation interval ( hr)
(colo) bl bl 59
Design irrigation interval ( hr)

(*e)es bl 208 e

(Irrigation application efficiency (%a)

022589 Sy by »
Farvardin @ Ordibehesht = Khordad Tir
1.2 1.2 6.9 7.7

68 77 13 10

15.0 10.0 14 1.0
97.4 99.5 98.8 99.5
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Table 2- Efficiency calculation in furrow irrigation treatment

el g
Parameter description

(395 23 sadue) olS &ligy (5,05 psed Sl

Maximum Daily Evapotranspiration of the Plant (mm/day)

(120 52 staiske) SB )3 Ol 085 b lo

water storage capacity in the soil (mm/m)

(50 oL 4l drwg o Bos
Effective Depth of Root Crop Development (m)

(39)) skl 593 yiSlas
Maximum irrigation interva (Day)

(39)) bl ol 9

Design irrigation interval (Day)

(48:35) (ool ()bl oo

Proposed irrigation period (Min)
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Maxiumm irrigation water use efficiency at the desired period (%)
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0.4 0.7 0.9 1.0

15 26 6 6

3 3 3 3
25 3.0 12.0 19.0
81.4 90.5 94.4 88.8
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Table 3- Results of statistical comparison of fruit number and yield in irrigation treatments based on Duncan test

Duncan test (number)(slass) Sl (9051

Sl g9 (20,30 sld) (Sle  Laog)S
Irrigation type  Average (5% error)  Groups
Pot (glojeS 6.66667 B
Tape s 8.6667 B
Drip (gl jlad 11.1111 A

Furrow 4wy g o> 11.3333 A

Duncan test (weight)(cy39) S1s (3905

Skl &9 (30,00 sld) (Sl L2095
Irrigation type  Average (5% error)  Groups
Pot (clojsS 453 c
Tape . 27.88 B
Drip (sl ylaé 41.40 A

Furrow 4y 9 (s> 42.43 A
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Table 4- Results of Repeated Interaction, Irrigation and Irrigation Pressure Comparison of Fruit Number and Product
Performance Based on Fisher's Test

Number watermelons aslgais slazs

Methods s, Fisher's juiud cyg0 ! S ,lafzao chw
Test Significantlevel
Repeat 1,55 T 1.124 0.385
Irrigation method ‘5;[34,"&5) A 7.17 0.026
Irrigation pressure d)L:J.-‘)L:}.é F 0.148 0.866
Method x Repeat ()l 5 %155 TxA 0.557 0.6
Pressure X Repeat (¢ bl Lidx | S5 TxF 0.761 0.507
Method X Pressure (¢ ,bol Lidx ¢ )Ll 59, AxF 0.216 0.92
Pressurex Method x Repeat (¢l Lidx g,lol 396, S5 TXAXF 0.318 0.856
Weight of watermelons Lailgas 39
Methods s, Fisher's suiud cyg0;! ‘_-g)la-‘_f'u.e chw
Test Significantlevel
Repeat )55 T 0.463 0.65
Irrigation method (¢l 34, A 41.405 0.000
Irrigation pressure ¢ )Ll L3 F 0.012 0.988
Method X Repeat (¢ Ll g% ,1,S5 TxA 0.003 0.997
Pressure X Repeat (¢ L] L 1,5 TxF 0.113 0.895
Method x Pressure (¢, Ll ,Lidx )Ll 34, AxF 0.233 0.910
Pressurex Method x Repeat ¢ Lol ,Lidx Lol g% ,1,S5 TxAXF 0.781 0.577

Sl gy sl jlodi 53 Jguarme 3,SMos gammlio —0 Jgaa
Table 5- Comparison of yield in irrigation treatments

Treatment ;lo.s
ol )l g 989> . . . )
Parameter description Ry ot fﬁh’h? Sy _‘5'°’w slojs¥
N Gravity Drip  Gravity Tape Pot
Furrow
(eee 0] 0o < 108 324 324 324
Area (m?)
(p59h5) Jgazee 3,Sac 124 382 251 41
Yeild (kg)
(%) fpae 38160 6599 6599 6599
Water consumption (lit)
s Sl 3 3 3 3
Repetitions
i 2l 36 108 108 108
Plants
b ),S5 luinl b S iy, sl 3 9 9 9
Crop rows including repetitions
B Colus & 5 o 0 S 92 30 30 30

Ratio of hectare unit area to research area

(S )2 5545 3,5os 11426 a 11457 a 7527b 1224 ¢
Yeild (kg/ha)




IWAA 5 — ol 3 Y oylad FF e S gl a a5 YAY

Sl (g e slewi 53 bl O (5590500 @l -1 g
Table 6- Irrigation water efficiency results in different irrigation treatments

Py
T 959 s . ]
Description &Ko o _‘5'°"“_3 Sl _‘5"”"3 Pot slo ;55
i Gravity drip  Gravity tape
Furrow
(52 )2 25k 2,5k 11426 11457 7527 1224
Yeild (kg/ha)
(o ) 52 2 B e o] 13452 6790 6790 6790
Water consumption (lit/ha)
Irrigation water productivity index .¢,ll ol (s 0,42 (a5 ls 0.85¢ 17a 11b 0.18d
(535 Jpame )55k Sl & (Byae o oo ) 2 Shoe & e o s 1.18 0.59 0.9 5.55
Water consumption ratio to yield
wlgiin o SolS S ljl 4 als jlas 4 o (S pas O Gl b ials Lo
Sy 0 -49.7 -23.4 +371.2

Percentage reduction or increase of water consumption compared to

control treatment per kg of watermelon
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Figure 4- The proposed position for placing capsules in the In Line layout
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Introduction: The use of commonly known irrigation methods (especially surface irrigation or even
irrigation under pressure) is limited due to the specific physical characteristics of keeping moisture and lowering
the water holding capacity. In sandy beaches or desert plains (called sandstones) with mentioned physical
characteristics. lack of nutrients necessary for plant growth restrict the commonly known irrigation application.

Gravity Drip Irrigation (GDI) is a new method that avoids the use of extra energy (pumping station). The total
amount of pressure head required by the GDI for fields with a maximum area of 100 hectares is between 1 and 3
meters height. The main purpose of GDI is to reduce the required pressure by the drippers. The utilization of drip
tape irrigation as one of the GDI methods has been considered in Iran in recent years. Several studies have been
carried out in this regard, each of which pursues specific goals. The GDI benefits includes: reducing water
consumption per unit area while increasing the moisture content of the plant root zone, increasing water use
productivity, the possibility of irrigation in uneven terrain, reducing weed, pests and diseases damage, ease of
distribution of fertilizer, requires lower pressure which consequences to lower cost and energy in the production
process. Pot irrigation method is one of the most effective methods for irrigating in these conditions with rough
terrain, coarse texture and light soils with high water penetration and saline water which surface irrigation
methods normally cannot be used. The application of methods that can provide optimal irrigation conditions for
such soils with their specific characteristics, such as delay in water infiltration and low outflow, can lead to
improved physical conditions and optimal management of these soils.

Materials and Methods: This research was carried out in the first four months of 2016 in a sandy field
located in a part of the agricultural land of Jihad-e-Tavan Co. in Kashan city. In this research, according to the
custom of the region, the local watermelon of Sunbek district in Aran and Bidgol city, were chosen as a study
plant. A factorial design in a completely randomized block including three main treatments of localized
irrigation and three irrigation treatments (total of nine treatments) with three replications, as well as furrow
irrigation treatment as control were applied. In each row, 12 plants were planted with a distance of one meter on
a row and three meters between rows, on an area of 1080 (36x30) square meters.

Results and Discussion: The role of pulsed irrigation cycle in providing favorable growth conditions and
consequently increasing yield can be achieved by comparing the performance of localized treatments and control
treatment. The Duncan's test results for number of fruits and yield comparison using selected irrigation methods
showed that there was no significant difference in the number of watermelons and their weight at the probability
level of 1% and 5%. For different irrigation methods, there was a significant difference between yield and
number of watermelons at same probability level. By the end of the 110 days after planting, the yield in furrow
irrigation, pot irrigation, drip tape and GDI were 11426, 1224, 7527 and 11457 kg/ha, respectively. The
improvement percentage of yield in comparison with the control treatment, were 85%, 1034% and 1626% in pot
irrigation, drip tape and GDI, respectively. This research results revealed that the ratio of water used to yield in
furrow treatments, pot, drip tape and GDI were 1.18, 5.55, 0.9 and 0.09 m®kg. Also, considering the amount of
water used for each treatment, 49.7 and 23.4 percent decrement in applied water in drip tape and GDI and 371.2
percent increment in applied water in pot irrigation observed per kilograms of watermelon produced compared to
the conventional irrigation method (furrow irrigation). Highest water productivity index achieved in GDI among
the four methods studied, as much as 1.7 kg of watermelon produced per cubic meter of water.

Conclusion: In this study, the efficiency of more than 80% achieved in furrow irrigation in sandy soil.
Improvement in irrigation efficiency in these soils can be achieved by managing parameters involved like furrow
Iength, time and irrigation discharge. The results showed that with the amount of water consumed equal to 6790
cm/ha in each of the gravity localized irrigation methods and 13452 cm®ha in the control treatment, the
watermelon yield in pot irrigation, gravity drip, drip tape and furrow irrigation methods were 1224, 11457, 7527
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and 11426 kg/ha, respectively, and the water productivity index was equal to 0.2, 1.7, 1.1 and 0.8 kg/ha.m®,
respectively. In comparison with the one-day irrigation interval, using pulses irrigation in localized irrigation,
irrigation efficiency increased from 87% to 98%. In general, by using localized irrigation in comparison with
furrow irrigation in sandy soils, in addition to increasing water productivity, high yield could be achieved in
plants like watermelon.

Keywords: Gravity drip irrigation, Light soil, Water productivity index, Watermelon yield



