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Introduction

Over the last years, long-term average rainfall has experienced a meaningful decrease (from 250 to 206 mm
per year) leading to continuous drought in Iran. In addition, population growth and increasing demand for food
put more pressure on the limited available water resources. Thus, the quantitative and qualitative improvement of
agricultural products become a necessity. There is 640,000 hectares of alfalfa cultivated land, standing for 5.4%
of the total cultivated area. One of the most basic obstacles in these farms is the unsuitable model of water
consumption management. Previous studies were conducted with the aim of evaluating the mutual effects of
different treatments in controlled plots. Nonetheless, there is a need for large-scale investigations to monitor and
improve water productivity in agricultural systems. In this research, the focus was on irrigation management and
optimizing irrigation timing as a potential solution to enhance water productivity, considering the fixed irrigation
cycles and traditional use of available water resources. The study began by assessing the current water productivity
in 11 alfalfa farms located across four regions in Zanjan province, ensuring a suitable spatial distribution.
Subsequently, the impact of irrigation management, particularly the adjustment of irrigation timing, was evaluated
to determine its effectiveness in improving water productivity in these farms.

Materials and Methods

Eleven alfalfa farms, covering a total area of 28 hectares, were initially selected in the agricultural lands of
Zanjan province. The majority of these farms were equipped with sprinkler irrigation systems. From these 11
farms, two specific farms were chosen to implement the proposed methods aimed at improving water productivity.
These selected farms served as experimental sites where the irrigation management techniques were applied and
evaluated. Improvement solutions were mainly focused on irrigation management. Each farm was divided into
two parts; one part with real conditions (farmers' management) and the second one with controlled conditions. In
the controlled treatments, irrigation management was implemented through optimization of irrigation time. A
nutritional program was also prepared according to the soil quality of the fields and applied in the controlled
treatments. In each farm, basic information such as area, physical and chemical properties of soil and water quality
were determined. Irrigation information (such as inflow discharge and irrigation schedule) was measured and
determined at least three times during the cropping season. Soil moisture were measured before and after irrigation
in order to calculate the water application efficiency. The amount of harvested product and production costs were
obtained at the end of the cropping season through measurements and interviews with farmers. In this research,
the indicators including the volume of irrigation water, the water use efficiency, and the physical and economic
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efficiency of water have been calculated to analyze the water productivity.
Results and Discussion

The volume of irrigation water in alfalfa farms was measured as 14250 m3/ha on average (with the lowest and
highest consumption values of 9849 and 20576 m®/ha, respectively). The average of irrigation water in farms with
surface irrigation systems equals to 17,806 and in farms equipped with sprinkle irrigation systems is about 13,460
mé/ha. While the net water requirement of alfalfa in study area was 7160 to 7290 m%ha. The minimum and
maximum values of water application efficiency were 38.3 and 82%, respectively, with average of 64%. The
average of application efficiency in surface and sprinkle irrigation systems were obtained 50 and 67%,
respectively. The measured alfalfa yield ranged from a minimum of 6.5 ton/hato a maximum of 14.1 ton/ha, with
an average yield of 10.4 ton/ha. After implementing the revised irrigation program in the controlled plots, the
harvested water decreased by an average of 49.5%. It was observed that the irrigation schedule in most farms
followed a traditional and estimated pattern, with the depth of irrigation water in the middle of the growing season
exceeding the net irrigation requirement. The water use efficiency (WUE) values varied between 0.42 and 1.28
kg/m3, with a minimum value of 0.42 kg/m® and a maximum value of 1.28 kg/m3. The average WUE was
calculated as 0.79 kg/m3. Analyzing the correlation between water consumption and the water use efficiency index
revealed a decreasing trend. As the volume of irrigation water increased, the water use efficiency index
experienced a decline. Specifically, an increase of 1000 m? in irrigation water resulted in a decrease of 0.04 kg/m3
in the water use efficiency index. The implementation of the corrected irrigation program and appropriate to the
water demand led to an increase of the mentioned index by 72%.

Conclusion

The lack of proper irrigation programs that consider climatic conditions and the actual needs of the alfalfa plant
was identified as a key factor contributing to high water consumption in the farms. Additionally, the inefficient
selection and design of the irrigation system led to lower irrigation efficiency than expected. Despite the majority
of farms being equipped with sprinkle irrigation systems, the harvested water did not decrease significantly due to
inadequate water management practices. These factors ultimately resulted in a decline in both physical and
economic productivity indicators in the alfalfa farms. However, the results of the study highlighted that
implementing corrected irrigation management, particularly through modifications to the irrigation timing, can
lead to a significant decrease in volume of irrigation water and an improvement in both physical and economic
productivity.

Keywords: Efficiency, Irrigation scheduling, Water use efficiency



S g of 4 i

https://jsw.um.ac.ir »
ps:ri) &‘:/b’:i;ﬂdu

VEOVAD + o VF Y imola s oY o)l Y al>
iy d gz Ol D e g0 LR k! S ke S

Uss Kas hS Jebloned 25 5 O3 s sa 5 T 5 b g cass T il gl a5 " Slil gl
VEOVVN 13l 5 b

VBN 1 S5 b

VEAAYAY: 5y st

CRVCES

sl ()] 5 ol Bras SalS  olol aclyy gl 1 ) 5 s Jpame o Gpas (gygo e Sl Ban Lyl oS
25 690500 b basiye Jalge 8,5 )13 adlllan 3590 5 LI (o) lil )3 @Bly 459, 40 )50 VY Sl (oS Sl Al pe )3 b el (690 0
Jyame ogyd | Jols 20l 5 0dgs clodia 1o ¢ Jgpasne 3,Skas @35 Cupde sl aobyy ((Bras Ol woe clie & (63909 by ©rd
d:0c skt 4 ol 58], lsie 4 (g lal Cu pto ol cpgd b o )3 A dpsslxe Ul LB pme (590580 (50l g (So5b (sl Sl g s
(e otk Jl Jolb bt bl b dunlio 39290 235 b 5 2] 003 J )8 lebad IB )3 a5 )50 (85 Laslyd 5> Ol Bpae (69050
NBPD 4 BPD CPD Ul Gpas (6590580 (sl padls nSile g )i )3 canSlo yio VEYD+ 395 10 do6igr £)l50 )3 (6ylol Ol o 6Skio
Sl ) o)ll oo aoliyy Jlosl (Sl yobo b 3500 axSo o 5 Sy 5l A9 VY ccaSo 2o g1 p S5k VRl i 4
Aol olsl (663U st A5 (Sojud (690502 L ghoyd VY Ll ol a5 4 g ()bl O o (chuo s FAUD LialS 4y oo ol S
Oisss sl pgd Al ye ol b aBlis avg gl 0 o agye Bpae ol BYs Ol wlie Sl )b oy p ol g S8 pas 5 o)l
sy g |y ol Bre (59000 9 (i glalas Mo LB ok |) o)le] Ol oo Gl )bl ooy e ol b e ol L

u] 4_9)..4& u;l)l.{ ;OLQ.\JI) 4‘_5)1.:.31 AAU).g :d.\.:ls dub}‘e

&S sk (Nazari et al., 2018) cosl sud o (pl LS doddo
a8 bl )3 ol Cuxes doyd can o Lo ool

O )2 RS o ) P B pWip . i\ - . . . 1
s Y5l e gl b 5 05 o 5) il a8 ] 9 O 5 el W osse gl e Sl e

Hamdi ) cal cayty ol 08 Glogills 3cS)s e
Gl sl iy 3l o)l <l (Ahmadabadi et al., 2019

el 2lsn g Ol Sl g 30 3025yl Jb ) O o e

Howell) ub )58 3o 3 2Y 5 i 40 Vo0 Jlo b 18, ol &S

Al @l o oKl 5 )5LiS” 23Sty ol i g pole 09,5 (o bokiul —F )
(Email: ojaghlou@znu.ac.ir :Jstuwe ssiwg —#)
Alrl s gl 42392 9 4sbyy plojls cc5)9i8” syl olid )8 =Y
el 405 <0 80 oS ¢ el i 9 (53)5L5S e (BT 5 ookl (i 095 40585 sty Y
Al (02958 93 (02) sed plol lall (oSl «65)3lisS” 0ty ol ki g pole 09,5 letils —0
Al (R oyt Sy oKl ¢3S 218> g5 )5l b0l g g5 09,5 ety —F
DOI: 10.22067/jsw.2023.79145.1211


https://jsw.um.ac.ir/
mailto:ojaghlou@znu.ac.ir
http://doi.org/10.22067/jsw.2023.79145.1211

V¥ 15— 010,5 ¥ oyleds PV ale (S5 g o a5 VPA

2o 3l hpede (gae 4 alte cpl andl sl Of S o S5
Gy Uzl g 13 ol ol ygmen (Sde 3ily g (wleol CBlanl
ol deg oy &S S g5 oo gBls,s (Gholami etal., 2015)
390 O cyali o lie el bais) 55,5 Glual 4 i) £adge
4 35 2lss odzen Jla () (045 Span lagizu plo jls
S 31 29050 e > 4l bl (sla gy 55155 s (e
Al (K5 Gogere 9 el (syg0 00 pa3ld g Jkae 9 2 L
Amini et al., Jewl sxel Jos & caso (65,5liS SV gae
«lawkie (2020 Zamani et al., 2015; Bahrami et al., 2019;
2 59U sy > Ol Brae (5y90 00 slme jlai I ol 98
P B S50 sty oluly wBlies sl Ll
JUo b 5938 53 65,58 Sl ygore liwe il a0t G
2b Gl Ol CaSe o G (il @ p ) SokS V/F Johis o VF-¥
Abbasi et al., 2017 Keshavarz and Dehghanisanije, )
oVl dawgs gladoly )3 ol i Gl i (2012;
Cap B 5 Gy Gl sleedls Jdos 5 (gyglaes Lol
Dl s 9 29290 @2y 5l (B g ol CELS 4 ol
90t )| slate 4 ol 2l ClbB g Jos— ale sl Sal,
Olalllas dico; opl 3 bl oo calies zolaw jd (65,5liS" Ol L8 s
Cetin and ) cul 48,5 &jpo youiS z)B 5 S5 )3 (glosiud
Bilgel, 2002; Liu et al., 2008; Sepahvand et al., 2009;

Salvador et al., 2011; Ghadami Firouzabadi, 2012; Fan et
al., 2014; Naroua et al., 2014; Foster et al., 2017;

(Ojaghlou et al., 2020; Karimi et al., 2022
gl (ol (glojgme | (S plgis 4 1 ojgsel ((B)b ]
ol CooMos o ygutS Mzl el )3 ol (i golad]
S395S5 g ple el > QLI GBI g ea] (gl fus Sjgn
(Modir Shanechi, 2006) 5,15 j3iS" yo Jled (glag s bawsgs pg
Mo (Mofidian et al., 2013) cuwl ol Jas g S
Modir) 50 Caa oyl 30 o8 piwss ol o |y sladsle lals
J N g cuiS & gladgle lalS oy See 5l (Shanechi, 2006
Wb jewes  adlgls LS o)l zlg, bl sl
l> ddgle ol oM LS ol (Moinizadeh et al., 2017)
Cygo 4 SB gdols gy (b (98 () S L
) (egiae sadss (il 3 1) (ke I8 dde ObLS
P xS =hi gbls Jl b b gls 3 9 wuleie
Cygo 4 g djite johay SV gase (pl g 039 S3e S i)
Wil o cutS BB Y e plo b bglses 5 i3 (o> cuiS
4 LS oyl yuzen (Heidari Sharif Abad and Dari, 2001)
Sgdse o 5 Slax SbwSan jl 8 aie U glye

Ao (63908 9 e e 5yl Ol @lie Syl eslizal (ol
A1 3 eloinl g oobatdl okiylajl wre Jelse 5 (S Ol 5a8
Bblo ) 0 &l (gloyplS jogad 4 dawg Jlo ) (sloygiS
Angus et al., 1991; Seckler ) cul s Siddas o Sis
) dan 51 bl 51 gybus > L5 wen 4 (et al., 1999
gty 13l o 3LaiBld 5 (Son e i)l 5 O gt gogltS
$59LiS Mg 03leg (p FoAS 394 g (e (gt 4 ol &S
(Zibayi, 2007) 39,50 slos & )

03y alge JlocSiis b jpi8 sblie 81 31 el
O s s Cmen A3 o] sl JlucKis sl
SO 4 dagi g )odS ALy 4 gy Cumed (pl gl LB ]3]
AW u»/u.w.) L}Jb ui .)5.).990 CJL.A » aclio )L»E p&l) 5&‘)&
U.Lol 9 03¢ Dge u_>c|am uT é)L.a ul)_»‘ dJoL.a Pos ) Lol
Jafari et al., ) wib o (uosp; ool ol uol xio oy
5 AVl cl b jpiS clbeads 81 s open 4 (2020
Scadd 103 B¢ 5l Gl (Jeb Llpd 50 g diten drlge v
b Ll oS Sl asuie Sy g degios (bl si eSS
Ghadami ) 545 pbsl o] o cuby 5 dmwg 445
woled & cuwl gy (Firouzabadi and Seyedan, 2019
Sl o (£5)0liST iz 0dge g Cuxes (pl (glde uml) sla,lis
sbo wn u’] olze )l eSS slacuis ST a4 as g b
&8lg 3 ol Lislial ) adaw dals 0 aer Wb CuiS o adaw il 38l
e Blge ag 5 bl Jles jl &S b ol g
(Wl 5 Ol o5 clo oS (ogasy g oloe cilisee (slaiS )
Zamani et al., 2015;) cwl Ol (sye0,m0 85, gadge
Ehsani) cosl ilg plie (ol 4 do 5 b oolazBl iy 4 olitwd
0y ol Bruao (555050 porde s ya > .(and Khaledi, 2003
S92 3 kol Gan (Abbasi et al., 2017) w1 o Cows 4 b yuo
GRIBI L plg OT 508 Gpan ez 2 ki ST 5900
e S el 325kl 51U sl (55LaS” Y guazee st
o jl g Bylas plo @ Ol Juln panass § (jyliS Jisu o
1V (Heydari, 2014) w1 ol cawj boxe o 5L pete
Sl g spadls Jils g Sellul gaoge 4 (Bl
a3yl 0ol oyl (S g oS Cudgae cle &y ol 40 (65,0liS
Qi et al., Solat et al., 2021) ol sas Jad &jgps S @
(2021;

4 0l3pltS 3013 i 4 oB (A b Blus ol LS 0
Sl o5 i oolaidl dgw (sl)y a8 3,5 Cjao SV pae &



VPR amig Jpame O B pan 559002 Lo 6kl Ca oo J1 i) g 9Bl gl

.(Goudarzi et al., 2021) 5 iy & yg0 Sl b yan
(590,32 D55 Lib gy »d (Balik etal., 2001) o )Ken § S
Slodges (i S o yio y p sk ¥ Sl b /AR 1, aosigy
eyl s +/VA (Berrada, 2005) I3l ; Lawss /Y 931,18 5| Liblia
Undersander et al., ) ;l,5en o i ynil buwg 1 5] salyl
o 0 Lawgia (Heydari, 2011) gy .cusl 003 )15 (2011
ol e bawgio 5 S 53 p Sl VIEF |y aigy Ol Bpae )
a5 ol B pas (5y90,40 (asls (Lashanizand et al., 2015)
IS i 9 o yio 2 p)SokS VAD L) 2l plis jisel asg> 5
xS0l S 4> caaSo yio AAYAIVY 1y Jguame oyl (B puae ]
890 %2 Oliee (Gholami et al., 2015) ) Sea o (oMe .13 S
Lg]o)]a_'é LS)L.‘.J 3)4)15 & Aib)f odbline aidgl ;0 Mdged
Sygo 4 sHllpS Jloel b plunye Sis o8l > (oo
Lol ol Siis 95 4.991.(— uulblf g0 s‘_s_é).aaa UT )L\S,a uulblf
L{ub 9 (_s‘”){ (Ll et al., 2017) And o uwl)Bl |) u] 590 382
Y gamma 4 65,9k O (690 4 (Karimi and Jolaini, 2017)
a3l 4 dagi g Wl 518 () 3)90 1) detie CuBd 2y ot
L]) A>dgy ORAY Wd>igy J}«a}w Lﬁ‘)’ 04yt ul 59038 ‘_ngzs
b 48 13905 o g Ml 5l oolaidl 033l o YU Ol b yuno
Ll el on S ol 4 Ln 9d Gl dibate cuiS g5l )
d])) \fl; d.)l.aa.d] c.‘)[w (Yo o g oS ;j JLWI 9 d).«a.n
Ol 5 3Ujg58 (008 Al oo (65,988 ol y0 00 9 (3 psltS
g Lo ,d (Ghadami Firouzabadi and Seyedan, 2019)
aons ol 4l GBS il o o ilisee pB)) (1Sl (s, 5
ol e (el ]y 355 355 sladijgy e L pBl (B &S K,
Obles g izp Wadie Ol oo LRIB cage sk
el g o3 O (6y90,40 byl 4 (Farahza et al., 2020)
890080 55> dalllas > g Wil ke cuid o ol); Y gae
PSS V0 plp ey 4]y g Jpame Ol o3batBl g (S0 58
4 W398 IS 9 e ceSe o g oo AV g S o
g 9 bl jl gy Joame O (oolaidl g (058 )90
Ohen 5 (oro )b 3 s Lliws e 3 (690 00 (Sl
2 o loyhad )bl Calisee pglaw I (Safavi et al., 2022)
g oiblS (ol i L Sid g 5 ddgle 3 Slas oS W28 )5 4 g
9 0,Slos 5 i Cpisred cCawl Al ]38l (s adgle duoyd
PSS < /AF g liSa > 5 WY iy 4 Sid ddgle (600 0

Sldole olS 1y Sae (lois 4 adgy (Mobtaker et al., 2011)
Medicago ols pU L olS (pl gy 0 slosd 4y jginesSd odlgils
095 omolng cuandS (cpign 3l e g cle 4 sativa L.
B slable (LS o sy > Pobo oS opp 5 9 S
Moinizadeh et al., ) Slosls <) jow Mo ) 4 &5 3,5 0
PDokadgphd 4l ) glos ol glyly asdg plpls (2017
.(Behnamfar et al., 2014) wib o sixiuo g (yyte slas el
5 =l OV aame cutS 5 pdaw IS 51 aopd O/FY Joles oS
Oljee bl o sladole LS cusS pj pdaw JS 51 0o yd SY/A
YIAA Jolae a8 00 3591 5 35 Cygaben /A gd 5058 33 dmigy Ao
Oliee JS 51 e 2 YAV 5 oly; &Y pae Wy e JS7 5 duo p
byl s (Ghaderpour et al., 2017) Wil o (gladgle LS Ao
298 Bl )l 3 1) iy cutS” (el oll ggite (ol
Yo jl (S g L) lwl )3 ofg sl aisls al)b
dodn Joleo) HbSa 58 ¥ dgds culS 5 pdaw b sy s ls
el 3 (958 g aomign JS 5l o 3 ¥R Poles ) osign 55130
‘_glajgﬁ MU N obs; ol;'.wl GIVEN Og.‘ 5l 9 dgud 0 &..ilb)g )55;\.0
(lran Ministry of Agriculture-Jahad, 2021) .5l 38
5 Wy 5,Sles ) gl Kl @l Gaa L Lalise cldlae
9 I hRingy bug wxy Jypase o Bpae 00
el bdes ol glapingyy ol 485 Ojpo (26
Berrada, ) coul o pbul oad S slacs)S 5 g aiulojl

2005; Carter et al., 2013; Li et al., 2017; Del Pozo et al.,
2017; Darapuneni et al., 2020; Zhang et al., 2020; Zhang

J(etal., 2021
Slddole Y pamo Mg & bgs o MU (5 bl 51 (S
u_‘?)b )l ol u] é:l.m .)9«)5 9 uT ‘S\jb d)m @>dgs 039 A
03905 A Iy JSie O:’.‘ FIRALY oWle 4o d)lﬁ)j Cuwliol Ca e
s yol Cpl 3l 55 dog oplplo (Goudarzi et al., 2021) ¢!
S 3l e pdy Sl o oS Ll 55 o e 4 5 0350
YL (233L g ol 4 s ol (ol g BB (Sjglon sla
.(Rogers et al., 2016) >, pb 1y gloyed sl JwSis loj
0392 0bS' (555 9 3 I (ol 459 dsle g il jal sy cnl L
Li and Su, 2017) s s alal, o Gpae Lill b g
& A daie sl )5S wlwly (Shewmaker et al., 2013;
13y 0y Jgbo o aeiy ol J5 el lje g alom g Ol bl
YL o s 4 dog bl el Jlo )3 o oo Voo s BACe
ol glyolS ol (Sew oolainl 3Slis Lb Jgame oyl



V¥ 5= 010,5 ¥ o,leds PV ule (S5 g o a5 VYo

W B Lod sSibio g yto e VY bl s, ¥l LS50
2 o¥legd ol gandals olul a8 AEb e 2SSl dn
OS5 sl il 4 (e sl 4B S )18 SiSdas ol
(e @ FaghS ATV 3900 Colun L ol S35 abdg) ads>
J=e gl g SlL g Ol 1w 5 L
SW(ngj8 29yald Alhagy b S Gl ) Jeomte Gl e
asg ) obdj bl (B8)5 )5 i oo KB 1) 39)4 g 438l
2 oegad 4l gl Bilas dinge Cope Sygps S5 29
@ b gl edgaze N JS5 jle e bl 65yl i
Uinles |y aulllas 590 03gd5e alizeo bls ;5 ivlojl &)l30 ol yo

.A_m.)ua

eiusle 3T g )l 30 Caliadiiiie

65,33k lojls g9 3l oad ) LT o 3T bl
@ ol bl o) ol J e i Y8 s (b Gl
Il yo sl ol aslllas plol jolaio 4y .0yl olais! dsds cuss
3 S YV/A0 ol oo b dogy de e VY dlawd Buis o
@ dg b () JS8) w8 ol o) il 6jyliS” (21
Sl pias & joome adlllas 390 dilaie )3 4S9, £)lje ST 4G
56 2ol Glados )b 10 ()ll (laptuns g5 11 wlord S
5 s kel gy b a0 93 2l gy (Bl Ll b slize
L5 obsl ShL ol wlebs 4 soe 55,503 acye &

w3903 135 caSeyio

L jote 285 Jpame ol Gpas (590 00 41518 Clillas
a4 03B S (SlasyS )3 (shaeyse slaginlejl S 550
PB syl CuliS s g ailels plai Cilises (sl jloss Jlite 1
5 herd ooy (Spas e 5 Oslite glyl gl cilize
45l Wl s sy ags b basye Jelse plo g (So5glon
2 WSS Jelos g sygo e d9r9e @iy & Sl slatagh
olile 53 9 0355 o &) Ay Jyame g g Of e
el D9 oo polasl )8y 53 ll b cuds S i S5
OliyglsS bawgi Ll BB g o3l (i e slaylSaly (bl L)l
CoS deyje (HBly llyd ) Ol Gras gyg0e Gl Gua L
ol 3l 4B)S 13 da g 3j9e S Clisis pl > wutS
939 2l 072 5 Sl 193 (051 55 JB b 4 255 L oy
oo red 2 Ol glie | (s (gl e e slopllas 5 4y £ )l50 4
bug o)lel Cupse wsysoe B okt el
eilite (5 Ll Slebs slass (3503 dine 325k 51 6o 5 5liS
Jol Jlo 5o Lly opl 13 0 &)l 39,9 ol b, @as b
woxigy oo 45,50 W) 30 Ol G pas (690500 292 90 159 345
olil 51 (eaislaz g 0 00,5 ol oylooy) lw i F o &dls
2 o 85 18 addlle 390 celie S s b (b
ol (532,006 2ol ol otz Bl e tmgly (sl Sl (negd
g alpd 3 (o)ll (s32pa0b ol pasle jolas 5 45 0
il 3550 §50lS Ol Brmo (gy50500 9 yolaie 4 ds) 0
85 )18

L 595 9 3lge
asllias o ) go dilais

Canng ol 435,815 ol M6 55l Jlad 5 oo bl
ol 1y 458 S oy VY 5 oy staghS YYISE by ol
TRIRAAE 5 oo W liw s A gl g bl g
Wi ) 5 a4 sl ool AVA ol ) 5l oS
S Canl (glathaio o il LS5 s j) sl e
Wlag) w35 Sl )3 5 wleie (aleidgd (i ye S &gy &
o lgenl ol oy S5 |y its ol slaaSls
Ol soegS o Jlad (o (sloogS 4y dlgio ol )3 (s o
095 4l 2l Olopuds Jlas jl &S cCunl 03,5 ol (290>
5 L) slogS g jydl slaogS ans) aahsl Jlos (s sl
b sk WogS Car sl (3550 3500 laosS and) Sl Six
by (Bin 2900l 00 g 039 Nee (Byd Cgr 4 ()8 Jled
oSSl sl 0,0l dg2g Ule g liw jgl S g, e


https://fa.wikipedia.org/wiki/%D9%81%D9%84%D8%A7%D8%AA_%D8%A7%DB%8C%D8%B1%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D9%85%D9%86%D8%AC%DB%8C%D9%84
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%AF%DB%8C%D9%84%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%B4%D8%A7%D9%87%E2%80%8C%D8%B1%D9%88%D8%AF_(%D8%B1%D9%88%D8%AF%D8%AE%D8%A7%D9%86%D9%87)
https://fa.wikipedia.org/wiki/%D8%B3%D9%81%DB%8C%D8%AF%D8%B1%D9%88%D8%AF

axig Jpamo Of OB pan 659052 s aS LS » 65l o pae 1ol Sen 5 glil gl

N
\\@I
=@ :
Wbl Qe
& 5 i
a)“’d, 5 .
o s gloal,
ol ﬁnﬁ"“ -
& (22 e ) oz mbehe
oliiate 5 < RS
a"m = Ol
| o athle
& Syl
390 'L;*J
oA "J)m&.:aa
& ERERGE _epibys
& @y {fﬁgw
Jmk_‘_ﬁ S
S & o)
alad sy
s &)/
=]
9 0L
1:1,000,000 S
0510 20 30 40
COnC— e Kilometers

ol sy dodigr €150 (il pda CurBge —) JSS
Figure 1- Location of monitored alfalfa farms
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Table 1- General properties of the experimental farms
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-5 Ly o Cardyo (HU52) colue " &bl %9,
(4l 5 )
Code Name of village Location Area (ha) Inflow rate (Lit/S) Irrigation method
101 Orde] X: 253770 10.15 17.8 Sk
Sfajin Y: 4072680 Sprinkler
102 O X: 214664 3.65 8.7 L
Rajein Y: 4115170 Sprinkler
103 e X: 286123 116 6.3 L
Dizajabad Y: 4055990 Sprinkler
104 b _ X: 253271 295 8.16 L-gl)l{
Yamchi Y: 4073870 Sprinkler
105 o 09-5 X: 325193 0.33 27 aw
Kohzin Y: 4026360 surface
106 ol?fi} X: 332878 0.45 38 oaw
Zanjan Y: 4006670 surface
107 o X: 339366 6.94 377 b
Zanjan Y: 4009751 Sprinkler
108 BB X: 291768 0.77 10.26 b
Nazagholi Y: 4004300 Sprinkler
109 BB X: 290744 0.51 12 b
Nazagholi Y: 4005000 Sprinkler
110 0,545 X: 288430 0.81 8.63 S
Gondareh Y: 4005790 Sprinkler
11 Ll Ml X: 265392 0.23 6 ‘_.é‘)l.g
Aghbelagh Sofla  Y: 4006550 Sprinkler
X: 758757 i
201 e 36 9 e
Sarcham Y: 4112931 Sprinkler
agllal X: 305491 S
202 2.7 26
Soltaniyeh Y: 4033185 Sprinkler
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Table 2- Specifications of irrigation program implemented in the experimental farms- phase 2

o ol S .
. o . . . Cug _—_ -
=] 4,50 £ sy ol 3 ok SHl Jeolsd eyl Sl oly Gl Ges
- PAd
3L 39,9
Time Inflow Irrigation
Code Farm type Section aft(_er fl_rst discharge intervals Irrigatio Ir_rlgatlon Irrigation
Irrigation . n events time (hr) depth (mm)
(Lit/S) (day)
(day)
8, bl 1 30 9 1 100 90
9 2 190-240 9 7 7 75 67.5
Actual 3 240-365 9 7 18 100 90
conditions 4
201 o 5 Ll 1 30 9 1 80 72
= 2 190-240 9 7 7 30 27
Control 3 240-330 9 7 13 45 405
conditions 4 330-365 9 7 5 30 27
oLl 1 235-270 26 10 4 16 55.5
o e 2 270-300 26 7 2 20 69.3
Actual 3 300-330 24 7 9 16 51.2
202 conditions 4 330-365 24 7 2 12 38.4
s S Ll 1 235-270 26 10 4 12 41.6
= 2 270-300 26 7 4 16 55.5
Control 3 300-330 24 7 4 16 51.2
conditions 4 330-365 24 7 4 12 38.4
Wiy £)l50 SB 9 I (olond 9 (K Olaogad (B9 T Jgan
Table 3- Some physical and chemical characteristices of water and soils in alfalfa farms
yi SK
Water Soil
s So & ! o2 s cdly Sogw Il o iy PLE
Code S pH Na Cl Texture S oM K P
101 1175 7.53 6.10 0.59 clay 1.59 3.63 242 17.2
102 2070 7.64 10.40 3.55 clay 1.71 3.05 190 13.3
103 508 7.87 1.20 2.05 Sar:ggrf]'ay 3.22 2.18 192 9.8
104 759 7.65 4.10 0.40 Sar:ggrf]'ay 1.40 2.67 283 14.4
105 364 7.66 0.39 2.65 clay loam 1.64 2.96 295 12.1
106 656 7.73 3.50 0.64 5";3’3‘;7']""3’ 1.49 3.11 278 14.6
107 482 7.15 1.39 2.05 silty clay 1.89 2.41 228 10.6
108 498 7.31 1.21 1.94 sandy loam 0.96 3.44 170 8.9
109 496 7.22 1.14 1.95 Sar:g;’rf]'ay 1.22 3.66 215 9.5
110 580 7.44 1.17 2.00 5";3’;7']""3’ 1.51 2.53 191 13.7
111 464 7.75 0.41 2.85 5"|tg’a‘r’7']ay 1.33 2.58 227 10.4
201 2870 7.64 10.40  13.40 silty clay 4.77 0.54 186 9.1
202 526 7.46 1.55 0.58 silty clay 2.32 1.36 311 14.3
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Table 4- Irrigation water, production, costs, gross revenue and net income in experimental farms

k'3 Sl o 350, olendl, 3 Slos [EYWRE oABL dw oA dew

Code Irrigatigon water Application p;’r(?(;ilct Cost_s (million Gr(()rss”rltia:)/ﬁnue _N_et inc_ome
(m3/ha) Efficiency (%0) (ton/ha) Rials/ha) Rials/ha) (million Rials /ha)

101 9849 78 8.1 88 178 90

102 18535 61 11.8 100 236 136

103 11731 77.5 7.2 99 158 59

104 15295 69 9.3 96 198 102

105 15035 62 9.8 103 215 112

106 20576 38.3 10.9 82 238 156

107 10326 82 13.3 95 265 170

108 10361 75 10.6 92 212 120

109 15247 50.4 6.5 96 161 65

110 18411 48.0 14.1 100 281 181

111 11382 65 12.6 114 252 138
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Table 5- Irrigation water, production, costs, gross revenue and net income under actual and controlled conditions
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Irrigation Application Total Costs Gross revenue Net income
Code Waterg(m3/ha) Efficiency product (million (million (million Rials
(%) (ton/ha) Rials/ha) Rials/ha) /ha)
Sy Ll
21696 37 9.8 274 490.5 216.5
Actual
conditions
201
o1 S Lyl
9225 75 9.2 286 457.5 172.0
Control
conditions
Sly bl
8981 76.0 115 324 573.6 249.6
Actual
conditions
202
o1 S Lyl
7467 85 11.9 331 594.0 263.0
Control
conditions
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