&
e
<P
E,'"*“JM
1

®
t

AERI

L B olonlssH ol g YL 5l el > b
&~

SRl 51 SO H 4 g B3 4 SLSEST (it 5 (w9 9 Wb
29 91 55,9LiS 039 5 pole2 I8 Slacaly 49 OT @l 1 Cuits
409yl 420 30 3 T adg>

v ,37






US>

oign A 0 aag)l azlys T adg> Lol )0 gyl azlys Lol 4SS (sl g a5 ulidie 50 aalllae )l
bz 5 2 ol Gll gl 5 0ais wblpe wolgaile )lel sloaSids sogaze ;0 5l (55,5LaS
APV ol)s Jlo )0 (655l ol Bran iald Cuz po (b olmlydl pll Gl 5 Ol )30 oSl
sloalels (6,56 (bl (65)5laS ol alie (hpae 5 (o) 4 LSS el (ul 6l s S el
e Gl o el); Byl ol oaBly 5L el )kl (b s)lol lapiuen PXol (s)lal g
b ceslite e g 030 meband Slibes ws)lel Gloo,S 5 o lgi slal (silwatgs «o)lol Cupde s)leleS s
Ll soly; iz lasigleiss (cadu il i (et (o) 2 adlllan (nl (Lol Ban ol 418 57 IS5 ae 50 50 Ll
5 B seS b o Slas ik g lie 50 ol Dby peyi 5 solol ©f Brae rals 1o 15550 0595 )50 50 00
5 ey Slaseie il oS laisS 4y Sshl gl5e 0g ailate ;5 5L 090 (B350l slaoygs il g (st
] lacts b 5 il dilaie Gyme ] el gaie 5 pgmsys ke S 555] 5 £55 WS _oliard
S p il ly cpl )3 g ol Cuenl Sl sl (g Cuenl g 5)sliS () Sen (22 3)l9e podle oS
55l rdoame 5 8 Olmlydl il deg )l 5 00i wblps «olgaile Slaplim e ;5 yitus (pwiipe 5 (2 sl
5° dngyl oSy bawgi Jiue il g il aSed glyie cou (Bl lul)dl il Gl 5 ol g3
5 8 Dl o (e bawg (b lmlydT 50 g (4 Gl sliwg)) Slgaile pliwyed ;o ()8 olmb)d
28,5 el (Lol (il plsie Cou (BlslysS g 5l slabing)) b come Gyl 5o (Brd bl cwaige
59 OIS e 0 50 1 K 4z sS) o)y CuiS deyie VY 5 (pasS) ojmly CuiS aeyie VY eld il oS
ol ciS ae,50 1 g (0s8 b3l (As)ie R e Eb de)ie & B utie e ie 90 1D e
mazsS wasyie Ko ioll s se 50 tewarsS e ie 50 szl as ) he Loz el o)ler SAS a5 10 5 (puiS)
Ol g (B lmlydl jo (as)he SOt e jm As)he 99 i Eb eyt g0 B iaiin e )he S 1 Kb
2 (48,50 SO i €L g as;he 90 B aian) o)l CiS de)ie dw g (poS) ol CudS Ao s ol Lol
(4,50 duw sploly £l 5 450 90 1 o jies) 0)lop ClS 450 ey 5 (pAUS) 03l ST 4230 50 5 28 Gl
s as3siSE SIS S 5 (55015555 s st a5 g Lo 3 sl ot a5 sy (5,5 ol 31 s
Ol Sz g 380 s Sldes g g)lal 490 Cupae (ylel by e (DS conlin slal B 51 )L
5 Kb Slaseio :od 5l ole el )l (s lal slayg) 5 as)50 1 50 5kal plesily 5 T (5550 0 dnmlina 5 50!
gl awain g olal s jolaie 4 Sl g)l50 (g o paiis (PWP 4 FC) S ugh, colpo o SB olosts
o s & £ 50 2 53359 ol o gamn ol 55 ol oles lone Sz rmlitlyn ST Lo g o
Gorm 3 Sorba 3 okl Sl jlan g 8 S ¢ e Cusb; whelin dlyinl abwgy S (585945 WSC
g el plas o Glmlbydl Gl o @l e85 15 6 pSojlail 3 50 Jpame 3 Sles g adn; Gos ol by
3 (297480 do 0 FAIY dgax 9,8 Job rals e co (W3 WL g)150) o Lol il cod pasS g)l50
Sl o ol 015 leasly o ialdl aue o BY g ol (6900 0 il e YY - dgax (s kol O Slade

5ol 690,00 50 Gialidl ao 0 FY (B yae molS) Ol [0 S9>dd o s, YAA s50> dans ol pogy Job ials



VI 5 FY YO i a polie opl 5w zdand jlead sl el Cws @ 0,5 loasly jo al38 sy VEIY
Sl Job el slajless o (WIT B WA ¢)l50) (wiign 9 (5 SlocS 8 (ol o g)lhe 50 09 oo
Uil ao s YVIA 5 O Gras (690,00 50 Linlidl auo 0 V8 Ol Brae 10 (09> 48,0 duoys FV/A Lawgis jeka
2oy 1 Lwgie jehy il slo,les cos (W17 5 WA g)150) g)l50 cpl 50 el Caway 015 oleaily o
s 515 loddl, 5 33l oy Vo IA 5 ol s (00 5 Lil3dl Aoy YY) el Gy 43 s 4y
2 297 Mo doy VA bwgie jeka 5 e il s e cow (WIT 5 WA g 150) &l50 cnl 50 0wl
30 g dwl Cands 3,8 Lol o il sy AID g Ol Gpas 6900 s il ey Yef ol Gpas
Gasore 3 Ol Geyd VYA DT Grae )0 o5z abyo doyd VIF lagie jshy 5 Jlgi (050 Sials slojles
alS i gyl 5 aanl L 5 lols gl Blae el oy )5 Gloly 1o LinliEl ao s F10 5 T G ae
ol L5l e lhe Sl @ azg b osyls T Bpas 12l 5 pleall; s5un )0 azg BB Coenl elas 5 Jsb
sl e fye 55155 5 ol sibamsly BB ol bl s b e olyte 0 b5 o 45355 13 s S
Eie 45 05 (53l ool (e solie yo baid i |y (bl (siyaeliny gy iz sl de 50 Job (len g
Cosd &y oo g1 ) SoLS VAV 5 VIF o i a aald g Lo g)l5e 5 paiS ol (50 00 Lamgie L olz o
o &)l 50 pasS o Sloe bawgia (izean 2l S Lo 5050 50 Ol (590 Aoy YA Lagie j5lay a5
oS les g5 & cgylie 5o Hles Jloel b amo o ylias a5 sl Caws a4 S o5 AN 5 AP (i @ salls g
VYAGYIE 5l pasS Joame o,Slas aials 100,85 cvalic £)l5e lawgio 8 ,Sas ;0 59 Y/ aSl 0,55 lay ialS
YIFF s> o, (SD) Jlxs Cblomil g o 5 o5 AN aals g5 y0 S o Shoe Lawste 091 ke S o3
5 o L5 e Shac 45 s sn G5 o8] oal 33 ey T 3315 (CV) Sy o 5 58 1 5
5 pyoms S5 (S gieilols (ol); Capse )l S gy58 Jed 5l s else Sl il 5 009 )b
Sooste Lgie g azgi BB O ggzabio o @l 5l (S s ool gl 50 Sl Fige 0T 55y g r3sS
@ G SaSS el s gillae Bl ol38l aals &)l 4 Cand duoy0 FAR sga Jles g5l y0 Ol Gpae
Oleasly 5o Gl ao ) VI Carge (w5 (8 GlolS 10 g ol il Coxd g)l50 50 (e 5 (o))
25 el Lbay i 3y30 43 oy T (L] Gy 5 g2 p0) )kl Gos 40 LEalS Aoy TVIV 5 0,18
Sran $ymo s 50y YAV Gl cge joly o (s 5l sokal (s, et 45T sk 1l s & (055
U515l amigy i Lyl 48 g 00, By ol ez gdoys YA LialS 5 g lol oledil, VYA Liliél o]
olin craizman 0l U5 )| aop SO/ 5 VY VAN @ sy 4 5 4l glalisde b Llidl polie opl kil
G g Ol yd Sy gty gz gy B b Sl o (sl 5yle] SIS (SIS ,0 (Frae O hals
099y e e 50 Ol B ran (5,90 52 5O S9nte Oliee (s el Cawds duoyo YT FEI0 D S5 4 (ol
S as)50) lazugz 4 )bkl Gigy st 50 e 9 (200 VA ST e 50) el Bl olpage o 4 55k
alS Lis cow slais, ol b i plsi &g 4 o35 Azie s iS5 bt sllae y8, sdalive (aoys )+
o Slee (el (Fojlopm Jdo 4 gyl Jlo jo cwl S8 BB ol ails o 0 1) Bras o pz axg JB

D955 iy el L Ol B pas (5590 00 dmlne g 035y yoo S35



4 0l oo oS el 50 a5 amo oo Lid (B bl bl 5o ead 4l S SLSE (8IS I Jol b
P ) e el )y 50 28l Caws Ol Bpae LS saoye YO -0 il g Ol Gao,e YO - Y zals
S Jlasl b plol Sl o 0403 sapline ) O Bras o5 sao,s Yo ialidl g Ol goo )0 YY Lials g
o0 YY1, Ol Gras oS 5 009 (095 adpo duoy Yo o9 0 Ol Gras ,0 lg (oo 00l dvog slo

ol il

)J)JT Ao ‘d)L.e-.’i QLo..\jl) &J (5390 92 ‘G)L.f-.’i o)ﬂo.c Dol ‘6"“‘“‘ Lg)L:.J ‘Q)S.Lo.c @li})| :‘54.3.]5 Olols

Ol G pae L2olS lul (65,9LaS g, axb o



Abstract

This study to help restore Lake Urmia on field scale in the irrigated fields of Lake Urmia basin was
conducted in the Miandoab, Mahabad , Naghadeh and Urmia irrigation networks within sustainable
agriculture project to reduce agricultural water consumption during 2017-2018. Therefore, different
better farming and management techniques including: protective farming, modern irrigation systems,
improvement of surface irrigation systems, irrigation based on the actual plant requirement (real time
irrigation scheduling), appropriate cultivars, optimal planting date, deficit irrigation, irrigation
management, geometry optimization of border and basin irrigation systems, precision leveling
operations and others, was applied commensurate with the conditions of each farm. The main purpose
of this study was the effectiveness investigation of various techniques that was performed in the
project in reducing irrigation water consumption and draw the water balance on the fields, monitoring
the performance of engineering and technology companies and the implementation of required
training courses in the study area. The pilot farms were selected in terms of physical and chemical soil
characteristics, cropping pattern, common management and water resource so that represent the
current status of the region. In addition to technical issues, farmers collaboration and promotional
discussions, were very important in this project. In this regard, monitoring the performance of
engineering and technology companies in Miandoab, Mahabad , Naghadeh and Urmia named
“monitoring network” and independent monitoring in Miandoad named “main monitoring” in
Dashtappe village by Urmia University was performed. The monitoring network done in 17 wheat
fields in fall planting and 21 fields in spring planting: tomato (in the two farms), sunflower (in the two
farms), corn (in the two farms, sugar beet (in the nine farms) and apple (in the six orchards); and the
main monitoring done in three wheat fields in fall planting and three spring planting: sugar beet (in
the two farm) and apple (in the one orchard). Each farm included control and treatment section which
control without technology and treatment had irrigation techniques such as optimal system geometry
(border and basin), improve the irrigation method, manage irrigation interval and precision leveling
operation. To monitor irrigation and calculating water productivity and irrigation efficiency in each
farm and irrigation events, were measured some parameters such as: physical and chemical
characteristics of soil, soil moisture coefficients (FC and PWP), survey of selected farms to determine
system geometry and slope, meteorological information to calculate real time crop water requirement,
inflow by WSC flumes, soil permeability by double cylinder, soil profile moisture before and after
each irrigation events, advance and recession phases, root depth and crop yield. In the wheat fields
under main monitoring (W1 to W3), in forrow’s length reduction treatment (in W3 filed) about 68.3%
saving (reducing) in irrigation water, about 220% increase in the water productivity and about 51%
increase in application efficiency was obtained. In length reduction along with leveling treatment (in
W2 filed), about 38.8% saving in irrigation water, about 63 % increase in water productivity and
about 14.3% increase in application efficiency was obtained. Also, this values for leveling treatment
(in W1 filed) are about 25.9, 41 and 13.4%, respetively. In the fourteen wheat fields under
monitoring network (W4 to W17), under length reduction treatments about 41.8% saving in irrigation
water, about 76% increase in water productivity and about 27.8% increase in application efficiency
were obtained. Also in these fields, (W4 to W17), in terms of leveling as treatment, about 19% saving
in irrigation water, about 23.1% increase in water productivity and 10.8% increase in application
efficiency were obtained. This values for improvment irrigation method as treatment, from border to
forrow irrigation were about 18, 20.6 and 8.5%, respectively. Also, this values in width reduction
treatments were about 7.4, 12.9 and 6.5%, respectively. According to the results, in terms of
importance and priority length decrese and leveling, are very important in improvement of application
efficiency and reduce of water consumption. Considering that farms in terms of area are usually small,
therefore, the length of the borders as a treatment, only in certain circumstances can be implemented.



and in most farms, the borders length is the same field length. Also, The irrigation scheduling method
in farms can be implemented that the water source was well only. The average of wheat water
productivity in the all fields of treatment and control, were obtained 2.6 and 1.87 kg/m?, respectively,
which is accordingly about 39% water productivity improved in treatment fields. Also, the average
wheat grain yield in treatment and control fields were obtained 8.14 and 8.46 ton/ha, respectively,
which is indicated by treatment in farms, the yield not only don’t decrease, it also increased on some
farms. The wheat grain yield range were varied from 3.6 to 12.8 ton/ha. The average grain yield of
wheat in control fields were 8.14 ton/ha with standard deviation about 2.44 ton/ha with a coefficient
of variation of 30%. These numbers indicate that the yield was not affected only by irrigation depth
and many other factors such as: soil salinity, cultivar, crop management, soil fertility, application of
toxins and fertilizers and others, are effective on yield. In the spring fields, some results were
significant in water savings and good results were obtained regarding improvement of irrigation
methods. The average of water productivity in treatments about 48.9% increased compared with
control fileds. According to the results, different better farming and management techniques that was
performed in farms under monitoring urmia university and engineering and technology companies,
caused about 27.7% saving in irrigation water and about 17.3% increase in irrigation efficiency. By
changing the irrigation method from surface irrigation to drip tape, about 38% saving in irrigation
water, about 48.7% increase in water productivity and about 32.8% increase in irrigation efficiency
was obtaind. Also, this values increased significantly and arrived to 188, 42.3 and 65.1% with
removing of alfalfa in orchards. Also, water saving in use of techniques drid irrigation with remove
alfalfa, alternate forrow irrigation and circular method in orchards were about 59, 46.5 and 34.4%,
respectively. Maximum incresing water productivity was obtioned in changing irrigation method to
drip tape with remove alfalfa treatment (S17, about188%) then in changing irrigation method to
forrow treatment (S1, aboutl06 %). According to the results, the case of combined remove alfalfa
technique with drip irrigations results significant reduction in irrigation depth.

Keywords: Performance Evaluation, Surface Irrigation, Irrigation Performance Improvement, Water
Productivity, Application Efficiency, Urmia Lake Basin, Sustainable Agriculture, Reduce Water
Consumption
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