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Abstract

Evaluating the performance of pressurized irrigation systems is one of the important strategies for managing farm water consumption. In this
study, 5 sprinkler irrigation systems, 5 drip irrigation systems and 2 tape drip irrigation systems were selected for technical and hydraulic
evaluation in agricultural lands of Hamedan. Evaluations were based on the Merriam and Keller method. Measured indices for sprinkler
irrigation systems included Christiansen uniformity coefficient (CU), distribution uniformity (DU), potential application efficiency of low
quarter (PELQ) and application efficiency of low quarter (AELQ). Also, Indicators measured for drip irrigation systems included uniformity
factor (EU), efficiency reduction factor (ERF), potential application efficiency of low quarter and application efficiency of low quarter. The
values of CU, DU, PELQ and AELQ for sprinkler irrigation systems were 65.6-80.1, 53.1-65.4, 31.1-55.7 and 28.3-52.5 percent,
respectively. Also, the values of EU, ERF, PELQ and AELQ for drip irrigation systems were obtained in the range of 43.4 t0 65.7, 0.8 to 1.3,
39.1 to 59.1 and 34.0 to 73.0 percent respectively. The results showed that in all systems the efficiencies under study were lower than
expected, which can be attributed to improper design, the difference between the implemented system and the designed system, the impact of
climatic factors such as high wind speed, operational problems such as the lack of adjust pressure by farmers, the use of inappropriate
equipment and the lack of periodic reviews due to low levels of awareness, the lack of education and economic failures.

Keywords: Distribution uniformity, Efficiency, Evaluation of drip irrigation, Evaluation of sprinkler irrigation.
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Table 1. General characteristic of the evaluated systems and the physical and chemical properties of the soil in the fields

Sprinkler discharge

Water Soil Ultimate

Method Farm code Crop design Layout S)t/steem UTM EC SAR pH EC. pH permeability Bulk density Soil texture
Ls? mxm P Longitude  Latitude dS/m (mmol/L)®® -- dS/m -- mm/h g/cm
A Garlic 0.49 12x15 270995.9 3858132.1 0.15 0.76 6.9 0.99 7.29 25 15 SL
B Potato 0.49 12x15 270995.9 3858132.1 0.15 0.76 6.9 0.99 7.29 25 15 SL
Sprinkler C Potato 0.49 12x15 (’::II::S?C 270995.9 3858132.1 0.15 0.76 6.9 0.99 7.29 25 15 SL
D Alfalfa 222 22x22 276638.3 3868716.3 0.46 1.55 7.1 15 7.56 9 1.4 CL
E Potato 0.49 12x15 270451 3859126 1.15 1.20 7715 78 9 14 CL
. . System Water Soil Ultimate Bulk
Emitter Discharge Layout ut™m o 3
Farm code Crop type EC SAR pH EC. pH permeability density Soil texture
Lhr? mxm Longitude  Latitude dS/m (mmol/L)*® -- dS/m -- mm/h glem®
F Almond 12 5x5 Drip 279485.6 3841188.2 0.29 0.50 7.40.81 8.03 13 1.40 L
G Al, Ap.” 12 4x4 Drip 279485.6 3841188.2 0.26 0.50 7.40.81 8.30 13 1.40 L
H Ba., Fo.” 15 0.2x0.5 Tape 301466.0 3880555.1 0.54 3.02 6.82.24 7.86 19 1.45 CL
Drip | Almond 8 5x5  Drip 300948.7 3881303.6 0.26 0.84 7.51.13 8.30 13 1.40 SCL
J Ba., Fo.” 15 0.2x0.5 Tape 301466.0 3880555.1 0.54 3.02 6.8 2.24 7.86 19 1.45 CL
K Walnut 24 5x5 Drip 266078.8 3855276.2 0.13 0.32 79051778 13 1.40 L
L Walnut 24 5x5  Drip  266078.8 3855276.2 0.13 0.32 7.90517.78 13 1.40 L

*: Almond and Apple and **: Barley and Forage corn.
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Table 2. Results of different variables related to sprinkler irrigation systems

F Sprinkler pressure Pressure changes Sprinkler discharge Sprinkler Nozzle size
a[jm (atm) (%) (1)) model (mmxmm)
coae Mean Min  Max Design  Catalog P/Pmax Design Performed Measured  Design Performed Design Performed
A 42 35 434 35 42 19.35 0.49 0.90 11 VYR36AF VYR36AF 2.4x4.4 3.2x5.6
B 43 40 44 35 42 9.09 0.49 14 143  VYR36AF VYR65 24x4.4 3.2x7.1
C 32 25 33 35 35 242 0.49 0.67 068  VYR36AF VYR36AF 2.4x4.4 3.2x4.8
D 4.0 36 44 40 40 244 222 3.88 364 AMBO  Saroo TN&ZM22 8x7 14
E 3 29 35 35 35 17.14 0.49 1.24 129  VYR36AF VYR65 2.4x4.4 3.2x7.1
Efficiency Water distribution uniformity (%) Efficiency (%) Irrigation Irrigation losses (%)
Farm : Irrigation Experiment Irrigation Experiment - Wind and Deep
code reduction system block system block A;;?Il_catlon adequacy evaporation drift percolation
ER _CU, DU, CU, DU, AELQ,  PELQ, AELQ, PELQ cmeency ) WDEL DP
A 0.04 657 566  68.6 60.5 283 55.7 295 58.0 295 100 4.10 66.4
B 0.02 704 531 716 54.6 311 311 317 317 57.9 4 419 0.9
C 0.05 705 555 748 60.8 525 525 55.3 55.3 88.2 20 9.0 28
D 0.05 656 562 684 59.9 50.3 50.3 53.2 53.2 80.5 32 112 8.2
E 0.04 801 655 808 66.2 513 513 534 534 775 25 194 32
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Table 3. Results of water quality testing for drip irrigation systems

Farm Interval Time Chemical properties of water Sedimentation
code Irrigation Na Ca+Mg HCO3 CO3 Cl
Day hr Meg I LSI

F 3 10 0.90 0.80+6.60 2.50 0.25 1.75 0.38

G 3 15 3.26 56.72+4.30 5.38 0.00 154 0.62

H 3 15 8.00 12.60+1.40 3.88 0.00 7.70 0.25

| 4 14 3.26 56.72+4.30 5.38 0.00 154 0.62

J 3 15 8.00 12.60+1.40 3.88 0.00 7.70 0.25

K 3 8 0.50 0.33+2.30 3.88 0.25 0.88 0.61

L 3 8 0.50 0.33+2.30 3.88 0.25 0.88 0.61

Table 4. Results of evaluated parameters for drip irrigation systems
- - - T
Farm — _ Factor _ _ Later.al inlet pressure (m) Emitter discharge (1 hr™) Efficiency (%)
code Discharge correction  Reduction efficiency Min Average Mean Low quarter Correction
DCF ERF MLIP, MLIP,y EUn EUs PELQn, PELQs AELQ;

F 114 0.88 8.0 10.0 12.7 7.8 145 616542 554 488 477
G 117 0.86 8.0 105 118 7.1 138 600514 540 463 441
H 1.23 0.81 55 8.0 0.77 0.58 095 755614 680 552 499
| 0.79 1.27 9.1 6.3 124 5.6 9.8 455576 409 517 730
J 1.18 0.84 7.8 10.5 12 0.65 142 541457 487 412 387
K 1.07 0.93 12.0 135 21.0 14.8 225 704657 634 591 613
L 1.28 0.78 8.1 125 21.0 11.6 26.7 554434 498 391 340

" "

b“‘JLﬂr V' |
- - - e

\v44 ;;l:.,.«,'-\"a,u,:.- Voo

Y4y



o M Ol e (g Lls rﬁ.el Wbl g5 deem

sBls Obekily 5 PELQS) ol my L3 ol 58
S Canss SOk (AELQS) b &0 0? ol s,ls
Rl e as e 3 le e (Ll sladlila 5 SIS
Ol ety K wlol 53 PELQs Slude o YL olid e
NV 5 WY i ga EUg 5 AELQ L s s 04/
Ol nas | Sleles 53 50 AELQs Sluis oy 5YL 5 5 Ao s
Loy OV 5 0V/V S EUs 5 PELQs L ds ;5 VY
OV S sls Li (7)) s S cpipn Aol e
Slie candlans,ge (glo s oLl slawbele 51 ds s
S dils Aoy 00 5l 5.S AELQ, 5 PELQ
S5l e bible opl Chas Sy sdasOlis
Gl glewbile 4an ;3 PELQ, slis «Sopl Koo
35 PELQm 31 35S | €blu sorar o) 3,50 (slo b
G $3sss oLEs Sl OF sasOlis el cpl a8
Sphens wa gpda 0L e e bus el yisle
31 (2014) Shaker et al. .(Merriam & Keller, 1978)
ol slaslala 3 S8 Gy 03 g0l RYs aber
(b 5l Sl el L Onsdemel 1 e s
Dol pde 5 bl slaasll i DL 0o505L
Syl pde dadilalu 51 (6515 50 0 53 Ol3usLS
phe 5 Shay o) Gl 2l i B seds 5 ey
A gas oIS deailele Sl (s
Gl bl (:SKbe &8 Aas o OLE (£) dsir s
shabl. AELQ, s PELQ, PELQ, EU, EU,
EA/Y ONE OFN AWV/E L e 0 s H) o (gle ks
Sl b jzehl cpl Sl aS S5 o0 dos 8T
L 5K d G F) s 3550 slo s ool L
doys OY/+ 5 8870 OY/V 08/0 OAN L Sa
SSle &S Lz e Ol ml ) AE el
o glokd 5Ll sbaasble EUg 5 EUp sla el

J‘J“? Q)w OR D8R LS\°JJ‘-:’ LS[AA.:[AL« J—jL"’ L

-

"

Sl yeetd Jdsa Llg 0 S 51 ERF cils bl

o3 b aaul s S b s sladlsasle 55 5Lis
5o aS b Lol o= 5 b saile glunl glaasls 2
Sl ol g 5 el e g AT s
SIS S el o 5l el A0Sl e o
e ol 4 Ol5 e oSl ERF rils alob s
3 kS CohS 5 SIS a5 Dlnd bl
St 255 s wlile e ERF Jlesl L 3 S oLl
Ssn eSS slie OF L blze (EUp) W4a0b
cbable ol gy 8 Ll cass (EU) <l
53 EUs Sl 5 Ao s Ve Sl 530S gl ks (5L
L wlle 53 of Bla= 5 dwys NeV Ll K bl
Merriam & ldlas lul 35 Aoy EV/E
Sols dops Ve 5l 505 EUs slie (1978) Keller

s

3 Sl sle a3 okl slawlole Cns Conss
SIS Glp eldao 5 Cands Jpa ple LY
L (MLIP) Jd glawl e Bla= ool ooy
53 deoys VY Ol (MLIP,,) 13 SLes - SKls
3 SAS s Loable s dops Yo UK wlile
YUV B H able s cele 5 2) +/20 5 ol s
bl bl m=E ol Lowble s el )
s~ls 5> (2002) Ortega et al. lLwg (gl ks
O350mmb Jolss ez 5l oS 51y Ol Ll Sitans
Al ol 4 55 sle a3 (el Wbl oS (6l8 5L EUg
S s Shey el ol OLkl Shew
sy Sl glacdl 5 s 03 Sned (mis
) BUs 03500k Julse aea 51 55 (2011) Acar et al.
o @l bl K85 5 b s cixs
3 Slesd 055 JBBL S w555 bkl 0350wl

L3S polS Sl Sl 5 sble 3l gl

L}C“""’b'.’- ULGJ.J“) )‘ onT&;M.Nb‘L: ﬂéu.d qu}u DL

b“‘JL'-[ V' |
- - - e

\v44 ;;l:.,.a,'-\"a,w- Voo

Yay



Olkes Ol s 53 op 55 (5ol adlole 3 Shes L5

35,5 Candy das o OLES ol &S 3p dalgt dss
sladble 4 s Fasia, e SLL sbabls
B poame 53 Sl Sl oS sl (5L
wlle 53 8 AELQ Ske sy OLaS sdelcansa
Sl sz 25 doss 00 Gl S0S lold 5 S
(B e SSEe sls Ol ey LSS Sl
e (Ll il mos IS 5 Ul e 4
S5 ol wl oS bl & ol slis W67
sl belse 51Ol I e 5 el (Sape b
Sy ol co bl glasbile betily 055 ol

.Jﬁ Jlﬁ)}l

& 5 dom
slaslila sls 0l rass ool 5l Jol IS il
2 S e sla ol b el S L 6ol
s (CU) e oo b Ol Oliw g
S LT palis 5 o5 Gnl OU) w5 55
Yy 55 SIS 03 pemb el [l a3
Bl s el glaglekly 55 258 OLl, @\}p
Corge 5 o3p SIS Lawlle ol Ol 58
s sl s Sl a5l ol ool ol el
© Ol e oL, cpl 05 peml 53 108 S0 Jalye
3l b ol ce s 050 e el ge
(o ks s s boaszse dble il gl
s AT slaal 035 pes LT
ke Olejer S8 wbile bl ll )
Sosm 3l 2 rdse szt i L
pe s sbol o] pde 5 VLl 5 o5l
e Sy e 5 5L 035008 5 oy e 2L
O ol 03 S b u L aS 5 S o Ll aslele ol

GLL .3 gl fl.,\.%\ Laalls ul 5 Shes 55 53 0155 0

-

"

oS Ol slis 5t oo bt 5 L5100 o L
Guatws ol bl b oS W3l e dops Vol S
sbaable Olkly Cuns s (1978) Merriam & Keller
Sl s S a5 50 (Slo B (L]
2l b s o ekt gLl sbaailele PELQ, el )L
e b Sl Sl e lekd glaalla
S 5eS 5 Ol pslie 5 dimea SscSy alie 5 1
(1978) Merriam & Keller (sslgiy oslks e
oSl il e (doys A0 B V) il cpl gl
A s gl kil bl lawlls AELQs il
Slojad sbable sl AELQs I 5oS 4w
b S g L33k 55 3 m Shagh cpl 05 e 2350
ol A2 stalie @ 5 H) o (gl Jas glasibels |
b @ seme dble 53 Gl @ Glate 550 I3
Ll oy (o A 5 0lSwsds (o5 1)
Crhooat 5 SBS s 5550 53 oY slagbssel
oo b s g 5 g adlld enls Olyls po e 4 la s 0 iSae
L3 g onls s 31 30 Ogllae 3 Shas dladbola -l
Gl Ll 3 s, pan s (S5 S 4 e oS
gl bl Obely 5 2t aSS als 5 ()
ke 3ls 0L tagn cpl Sl sdel e il
Glokas slawlol asa 53 PELQ, 5 AELQs EU,
ool o3 EAA 5 BA/A O8/Y S Sas gy 23,5 50
PELQs 5 AELQ; DU CU; - Sibe 45 Jl= 5 .
5 LYV ooviE Ve Lo e ShL sbaable s
340 Solel Blile g3 anslin el Cowsay o ys LA/Y
S5l Okl STl Olis Jrags adbie 3 e
5 Sk @kl lalle Jyd s of 58
53,8 Bld doys 0 5 Ve ke e |y sle ud
ol ol sl A8l ol 033205 ey SO0

XYY 9 Y4q/s g_,‘:.’v‘)j‘\.i o)Li:\:)ja J.ibu.b L aaslelo

b“‘JL'-[ V' |
- - - e

\v44 bl;o'»-‘)'.‘ﬁé)w. \e 0,9

Yay



o M Ol e (g Lls VB‘ ll g,l5 A

Loy 2
Christensen uniformity coefficient
Distribution uniformity
Potential application efficiency of low quarter
Actual application efficiency of low quarter
Adequacy of irrigation
Sodium absorption ratio
Soil moisture deficit
Efficiency of application
. Management allowable deficit
10. Efficiency reduction
11. Wind and evaporation losses
12. Deep percolation losses
13. Adequacy irrigation in low quarter
14. Discharge correction factor
15. Average of minimum lateral inlet pressure
16. Emission uniformity
17. Emission reduction factor
18. Langelier index
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