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Abstract
Background and Objectives

Many countries around the world are currently facing a major challenge of producing food from
limited water resources. Water scarcity, coupled with the misuse of valuable water resources, does
not meet the current growing demand for food by the population. Therefore, in the current situation
and in order to alleviate poverty and hunger, the most important challenge for the agricultural sector
is the strategy of using water more efficiently. In the long run, increasing water productivity to
expand irrigated lands and increasing rainfall productivity to produce more food is a key factor in
combating hunger and reducing poverty (Kiani and Sedaghat Doost, 2016). Water scarcity in Iran is
also an undeniable climatic reality. The total volume of water resources by rainfall is 403 billion
cubic meters in the country, of which a significant amount becomes unavailable in the form of
evaporation. The volume of renewable water resources is about 100 billion cubic meters, which is a
water consumptionin the agricultural sector of about 80% (Naseri et al., 2017). Moreover, the rapid
increase in population along with the expansion of urbanization has increased water consumption;
whaich has led to the consumption of about 69% of the country's total renewable water that is very
high compared to other countries. Meanwhile, agriculture in Iran is in dire need of water. According
to the studies, identifying the factors affecting water productivity is of great importance due to the
existing conditions (water scarcity) and factor analysis can be used in this regard. Therefore, the
present study was planned and conducted to investigate the factors acting water productivity by
means of factor analysis.

Methodology

The study area is located in the central latitude and longitude of Qazvin province between 48
degrees and 44 minutes to 50 degrees and 51 minutes in the east of Greenwich meridian and 35
degrees and 24 minutes to 36 degrees and 48 minutes in the north latitude relative to the equator.
The total area under cultivation of crops and horticulture in Qazvin province is 334.7 thousand
hectares on average, of which about 2323.4 thousand hectares (equivalent to 66.5%) are irrigated
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and about 1112.3 thousand hectares are (equivalent to 33.5%) rainfed (Anonymous 2019a,
Anonymous 2019b). In this study, three methods including documentary and library study,
searching through electronic sources, and field study have been used to collect the required
information. The data collection tool was a questionnaire that consists of two parts: personal profile
and variables affecting water productivity. The sampling method in this study was completely
random. In this study 317 questionnaires were completed. The percentage of variance and
eigenvalues of different factors were used to determine the maximum effect of factors in explaining
the variance of the data.

Findings

Examining the age and education level of farmers showed that farmers are more in the age range of
40- 61 years and older and their education is mostly Middle School Diploma and lower. The first
factor among the nine extraction factors, with a specific value of 4.55, explained 14.67% of the
variance of the whole analyzed set. Then the second factor, with a specific value of 3.84, was able
to explained 12.39% of the variance of the set. The third factor, with a specific value of 3.22,
explained 10.39% of the variance of the whole set under analysis. The fourth, fifth, sixth, seventh,
eighth, and ninth factors, with special values of 2.56, 1.65, 1.60, 1.50, 1.40, and 1.16, explained
about 8.25, 31. 5, 16.5, 4.84, 4.50, and 3.74 the total variances, respectively. Overall, the nine
extracted factors were able to explain about 69.25% of the total variance, which indicates the
appropriate variance explained by the extracted factors. Among the nine factors obtained in this
study, the components of agricultural-managerial measures and technical-infrastructure measures
were recognized as the most important ones. The former factor explained 14.67% of the variance of
the whole set under analysis and the lattar factor was able to explain 12.39% of the variance of the
set.

Conclusion

In this research, nine extracted factors were included in the order of "agricultural-managerial
measures”, “technical-infrastructural measures”, “irrigation management”, "extension factors",
"fertilizer recommendations", "field time management", "mechanization", "farmer's education
level” and "principled control of pests and weeds". The results of this study can be used by
managers and researchers in planning to improve water productivity in the agricultural sector.

Keywords: Agriculture, Irrigation, Planning, Variance, Water Scarcity.



Sl g 0T VY Lo AV B8R laasmin ¥ o )led TV Als / S g ol ol 4yt

gy Ao
(01295 liw! 369 590 axdlin) (ol Jukxi sig ) 49 T (5590 38 » Sg0 Jolgs i (5L

"iodgiw whe 9 (645 O30 ¢ gygad dblb glibyl -pumo

\i~\/~\‘/\'\u:uﬁ,\.3@)b \i"/\Y/'OZCa.‘SL_{)}’C_:JU

VECTVA: il el VENYIN L s Sl

(58 o) et plal Ll oSl (b mlin 5 (5355LES 0 dSLls (f tign 5 pske 03 S b)) Bl (gat gl s )
ol

Qlﬂ] 4&))3 ;(a)) W €LA‘ v,LLJl J;a QK..'ZJ\A ‘cf":'f'b CL.AJ Lg‘j)jl.;s GM‘) guT J"J'L."é'ej f)l'; oj; 4)[.:;4.‘)—\'

Qlﬂl ‘O’ij}é c(ﬁ))&a}?lﬁ‘ M‘Jyamb ‘J"‘.‘.‘b C’L‘AJLSJJJL:“S om‘) guT Lf"d')“'e")(’jk 0_9)§ 4)(:..’2;")—T~

b.nazari@eng.ikiu.ac.ir : o S ey (LS J gns #

odass

- %

5008 (i (YL agen 5 Aok O 0T polie s gane oal sudfoad Sdadas 5 Saa 3hlie jo popadds
soliiedsy (A 53 Gal aan e L 1 (g350LES (A Hu 0T Bl dugs sl o5 s Sk 0T G as o
Jelse bbbl 5o Gia g3y ool LAl pubeal 5 adalasl G558 Ol o OT (55500 5 S55e Jelse (18 (54181
s S (s = gely) oleladl” ol gie cas Yol Jole S it 5 plubis dole € 0T o000 2 S5
" by — 38 Sl (S Guilsls ) am 0 VYA e b a s dole o sad e 1y US Gailisls 31 wam ys VE/AY
s S5 1 S Gulisly 3 sam o V7 el el 84S g M sokeT casaae Glsie @al o g Jole 8 S8l
@A et qaady Jolge o Jol 1 JS Guilioly 3w, A/YE 4S il " a5 55 Jalse” lsie at aslen dole
S 5asS sl 5" slag) sie coas (JS Guilols Sl aa s YIVY 5 /0 /AL /A1 0/ LSS 4 agd g alia
et 558 il 5 aLaT L el a35be" 5" 55008 wiliemad " preal € ey 3m Lo Glad e
o0 3l e dadllas 5 sl alSs a0 gad Gt 1 JS Qi yly ) as 50 NA/YE £ gano yu Jole 40 Cpl b

S 1B O Sma 35 5 O e suliiaul w)se (53,50lS GBAL Hu O T (o8 S s a2l

bl ol 9 5aeS (5oL (el skl isuals slas g


mailto:b.nazari@eng.ikiu.ac.ir

VF-Y JLu/\"e)Lo..STYJ.l;/JB9yTut_stF;5

s ol il byl Yy

Sl 5 5aa) a5y e 58 9 Shae (T (5558 40
9 L) 35S S8 Hu ) (5l 5 olS-Sa
Dlane o o8 e pad L (VoA e o cdlos
S Sy e iS5 (SuSpaemal 5 (age sl
SEAL s oSla slaad b (a8 Lol s o o e
S a Bl placusgane gl oo 8l rea (555LAS
OOl 5 a5 Sy e sladia O
i)l S b 5 elaial Bl Ja g 54158
olse) Ssdiee blsd b culiie (s pae Slaseias

(Y’ \V u‘JLSAA K)
ol lalllae Lo 5o 0T (555856 ey 9
G088 002 4= S Sl a5 (Y0 04) s s
ool JSlaa € S5 5o aS cl suly LES 3.8a3
il 5 5yl TaS b Bie oYy amme o iS

Jeolse dalllan 5 prson o8 ol S350 OF o980
P aS s S pad e olal OT o0 e 52 S5
S5l Jgmmns 35 i ol 53 Si3e pge Jalse
SLS iyly 5 solel saliinls; ge b (o] G yuns
(VoA S SlG 5 le) el

ERs= o5k o lS o0 50 S ik £l
Eo3 S0 9 =S Pl | Yoo adi) o
5 S535) aan Gl 3-8l ass (55,558 5l Jsans
35S slas st sla ) aalllae L (Y- Y\ o),lS0n
300 pu S oYy ane Ol (5558 5 9Slae
slagis, olail ad eddie a9 Gae) cuw
9 9oSlae s 53 69k LU o0 o mae e
Sloads (Yo7 glolsan 5 &53) wuls o o586
eloo) Lo sl 5o (Yo V1) OlhlSen 5t
ot ol 4 pu S Jans okl cusise slaal
Slafe GleSee (s ausmae S saliinl b 4S wiases,

douds

Ol Lo, a8 Ol ol ala Jla o
Sok otlla L wgane OF plie 5132 w5 (5l
a3l (5508538 5 b ol pan OT 8 gaeS aiiiua g9,
i o sbali Sl ol (B3, L b
Lol i 5o Galnbis o 132 (Gl (S 9S cures
A8 a8, (sl (s5,o5laS Gias Gills (p Sage sudla
s se sLact 51 SIS saliil syl Sw S
R B PSR T ST RE- 1 5 JURVS | FRUSRICO
aal 55 sl GioLs oss e Gl 5 o] slage)
9 S S L ek (sl S Jole iz i
STV e o el n g ALS) ol J38 GualS
olead o La¥€ ol 55 (gl s ptie 3 sos0—2
5=l oS @YU phs s 0l b ol gl
coad Baae S b JLaad cud ) Sl pil5il
O P | PUP PR RO PN G TPRISE.
23 asmad o Gt OF e 535 halS el
OIoLSar 5 (s -3) el S8 et SiA Gl
3 IS e caadly S 55 Gl se @TaS L (YA
29 Sl 5 b O olie JS ana el ol
S5 sl oS ol S i Hllie £4Y 58S
s b utes il g i o) sedts ol )
Sl 2 yie a5kl Vo e s gan sl waad O mle
do oA Sgaa 53 (555sbES GBA 59 OT B pan S
Ol 381 Caiaan (VY GlLLSaa 5 5 5uab) il o
el il sed G uS L ol e isaes s
G yaie yoal Gl S el sad OT Gpuas il 3l
By PRENENES S Y EEP SR, SEPREN JDNY
5500 glassiS o aa B L plade (ol oS il s
29 ©ooeliS 4 el Ja Hu cl ol 0Ll
Yo (red 3 Gewl 13 o5l 5l O G cudd ol
S oLl Gloas Gl B ssae sl ladael, S8 @
g ol e gloal st olgiy slagiss 3
(YooY sadla 5 Slaal) ol OT Gy ms (55



vy

o bole s gy 4 T (g0 0 Sse L (g5lST,

g3lalsl Jol ge Hidie (s ;0 YY/E sy S yude
YAIO sgan i) gl Jolse yuiie cm,yu YY) agua
Yo/o sgan peldal— o Siasd Jelse suiiey dun o
Ol S Bl y 5die Sl pnidS Sl s o
S a5 o s e G 1 LS
M e lole Joalad 5 sueleiunds mls ol
ol ol St (o 5 4 (53,50laS O e
SIS e Lmoly 31 4 5o bt 5 i
mealials i saas Jlael de 50 i 4 (Sl
slacalen (15588 (08 (i als s g aaS de 5 5
SLAJBIS G ey aie andgs SSE 5 o yuls
S oblael 5 YU lacisa cowlial (bLs)|
OlolSen 5 goluTrall) ol sadily e nae sl
sLablo ,3ls ey 5o (Y1) olbla (YA
23 55038 Gl e e caas s o (n s sols]
Al s Llole Julas Gl o silan i gt
(IS pulayly s ,a WYY L) (solaid) fole Hlea
G088 slasalgs (ama s VIVAY) asasciws))
(a0 VYV Y L) peldial g (e y0 VE/VYA L)
s 15 Lapiie Guibiols JS aemyu 180 Lo sans
g

5 Gl e 4 (Y00 GlolSean 5 plav
oY a5V 58 6l ST ot Ol (2L
tolme J—lad (55 5 Glaad Gl el suac
3mdind Ol el s sl soliiaul ganls 5 Sl
el i 5 o3 Jald Jale o 4 wls ol
sbas) plsnedn gelaial 5 058 OIBL suls (S5
el Gl BB g s go 80 LB Lo T (5550060 pee
2T 98 IS Gliols Bl aem 50 VAIAY Jalse ol
S asmad S Glaa Gl (55,5508 65150 5l
Crotp—e (2100 9 (onde (88l ge Jalse (ol lae
L i 5 Slalllas Gulaal s 0t Galis Jole
ol oot 0 She dslse (olulis cadalal
(=16S) ssmase bl 0 a5 L (YL cosanl

O OlaSee L3S Hs okl O osee Gas onb
aie bl slaablo coawlial alsb o)l
5 Lasis 3l soliil aue e e 5o O ais o jase
poled 5 oliagas Hlealiicul eun Aol al5 )
O Pl bl 5 (el pae (solal olials
Raas o e 5 RS o e 9 as (Ol las
adla e g edlS endls slalae Ho G sl 30180
(YW A g 5 Gliasal yl) o sad o 5L

29 6o0skaS 5 Ol asle by se clallls o
Onmand glom lole Jalas (g 5 olidas 51 gl
Sl Ghiss ol ol st solEcul 3 5e Joalge
Sl 45 Ale) 5o Lasudie (n S A5e (S i
Lagl oo baolys 5 9l (uonanse slaniie
Sa oS b g sl il GALLEL
Cpad g Lasuls aan (halS (lale JulaS 5 suldil
lea Showlasainy wlanl oo S5 slasaaie
Gradas Jolits los s 656 G0 0ol O S (plagia sy
Jolad 5 (oo 4 48 el (Y21 €) QS 5 4palilS
S lie cosnas 5 (s3,50laS s 5o S35 Jolse
slao! Josle o (1855 ol 5o ol 4330 5
See 53 1) (Baac dass slasly 5 Gaae slasly (b
e 1 5555188 O e mae JS Guilioly ol uis
ol 80 g0l

OBso O salliocl L (Y- YY) (llSen 5 o) -
Sl dr 8 Giais Jolse plalis 4 Jlole Lulas
Qo 38a3 () Hoai8Als 5 S goslas o
Sad gatue g S Jele w2 o 500l Sk dan g
SIS el b Jolas capla oL, 58T el o
5 e sl Sy ol sla Jud w5 o
B 59 Sluo gad
oo gL 5 ol puos 4 (Y2VY) GllKea 5 535
caials sy Soall Gl Ho (JlaSaa Glhas o nae
o lebe Jlas (o5 ful Ho sads suliinl iy,

J_alﬁgﬁs:‘“sgﬁjjlél;&z;:wsmm



VoY Jlo /¥ oplas ¥V sl [ S5 g O sl 4yt

ey o il byl V¥

el sat b (g1 S ol s Y1 b S
s ol 5 solo A Oloe Ol e s S
ol ot mte 2 S Joslse B S 658 K0
Y Lol Ghss sebie Gaas s e (LS
$Line 5 45 el 0 L5\ wlael Guliad 5 aolichica sy
(6) o () i 1) ¢S 1) S ) 55 i
ol ) gl ((0) ooy Slia

o el ol sine olss oobdul osa
IS Sosme i 9 e (AS s e
355850 s ) o B ol sl g3 50 Glauadis
5 Jlacl HIa 5y pa ol asdS aias 111 a3Y
S8 Glaauadio ) 35 50 daae adalidi 5
—=loo = el gl LS Jal e ol s S
ety ol Ladolickien sy

LT 03T 3mob 5l ladaliitis yy olaily
L7Ve @S 1,780 ol o Loy S) flis S
sl o5 15,740 o s 5 J a8 B 5 b s
988 L8 obislasse (VA0 iy S) cul 80 S
oo Ll i 5y calgsyu ael s 0 /VA T late
Ol 55 Cpl 5o a8 S 518 Baasr Ll elad Ll
i 5 6ol 8 Ol puy (BAsS £ L S b
3 (Dlslo8 am0) a5 HLal (i, 5 @ledll
sl Jalas g4 33 (gl (slole Jalal) obusil
MalS o5 et o s30 cnl o8 ES 508 Gl -k
Dot 31 saliiaal Ly 05 5ad olaad 45 augs ol
Slaad ol sualeiuads € gad YAV () dhasly) o) S S
YWV e s JoeSS dalllas ol o S gl 5
g olidins 5

L _Ntpa [\]
~ Nd2+t2pq

%\)—L&Zt&‘S\)LOTCJ’:\-A}LJSJ‘J’:\:N RN
Jlaial g daasla Ho cdn 8 5a g Jlaial p o luabs)

.w‘géﬁﬁ:ﬁd:d\gwg‘)dm.)ﬁj‘s&

GIA‘_CHEUIBJJJ‘&JM‘JM‘J‘JJP‘H
Caas b oS 8 da g s Bl Gol 5o Wl e
L eila alllon (ol ol s alal o33
5o b 0T sose 2 See Jelse 5181y Sua
su alasl 5 ompalp il ol 5o lale Jula3

Lagag, 99190

S il 5033 558 Olieel dalllas 5y o dilaie
0) gaa,u0 L3 4aBs 68 gdau tA ooyl o
YE 5 am,0 Y0 5 s S Hlellias 5l 5,0 s
o el (o e 8L EA 5 a0 YT B 4y
e S ya) al) paane e LIS Gl s
b sie sl 4 (38 QL) (2L 5 s21h) oY pmns
YYV/E sgaa Hlada ol 5 aS a0 g, 158 YYoO/V
WYY sgan 5 = (o, Ve Jalas) LGS Llha
839 ad Sy o G (wema YY/0 Jolas) HESa [l 5a
(Y-Vg,b ab o) ol

o 3 oleMbl s Tpnn 1o allhas Cal o
Geob O saica (GIOLLES 5 golil aalllas (s,
sael Jae 4 suliionl Slase aalliue 5 (S5 5 polie
99 51 48 uss el 5 ole b GJJTC.‘;_A Sl el
= B slaniie a5 98 cluadde (hay
b sl ol s mSas O o8
Slalllae 5 3a3ad ey o b il 5o Ladelidin 5
L 5 (0205-8) ol 5 (Lo Ol s 5o Gy
Ol slagls 5 530 3 saaldacts Shase slassadl
il (sl st ATy Ladaliien sy 4l sl cpy 53 4
JeSS 5l Gy 5 a0 S Pl G asE—ly
Magealy Julas 5 ias L ot oo se Lol sy
S srm—y Sk SLal o Sl el 5
Jalad 5 aniad b a8 S 51558 o mianzly
I8 (pisomase Ladelidins 5 2Lk 5 (o0 Al



Yo

o bole s ey 4 T (g0 e 1 Yise L (slST

2T 65908 52 P9 SLaddige g Lasuiis—) Jgua

opdie )

Jare

cslin ley 53 0S5l sulaial VY

il g e 53 okl VA

wone Olalia, K b g g5l alebs sl,al V4

ciSU O 5 suliied Y-

kel 5 aoslaS i) gel slas s 3 salial YY

(szals wslial 5 oLl I€) pawndio (sla g,m ol sulisal VY
a5 o) s s se Jolse S 4 pela (5SS 5 8B VY
Olulis IS S euliinl 5 (s5,55LES slga SIhe 4 anlye YE
(laro 5 5 SIA Lisle)T) gl &) pmts 058 5l saliil Yo
oo =S Glo) cule,; ¢lose Y

cslie il o) cule s olyae YV

Ol 35K s YA

Go0sSa oS L (5,58 (o o) ety Jpane S YA

Jsane 05018 cutils 5

Je 5 ol i€ ) ssliin

(clS s 5ad 5 a3) £55) L awlio Glae 5 saliiel
dibio aalsl 4 da 5 b slio a3, 5 suliial

culie 803,S s&5uy 3 solainl

pliie Hsbas ool Sl suliiul

oluls i3S b Jpoas cadls s

(s oY Toile () 3aT IS 5 0 s 5,568 5 sulisal
Slasend gkl Gl 51 soliil

2l ol 5 (Sa kS 5 b

(658180 insh olknl s ) (b 2dlages S esliiad VY
clio S 28 s Ll AY

Al s i JUIS L oI gl Ay

{)><JOM44/|E'

$oSab 5 (ol (51 5oslaS Mt mhae Yo w3l 5 Olelid S abl pulid 5y cilio oLl cusnae V8

soadile 5 bl L S s35ke TY

4.’...«4\93\9&33.‘;3)&‘).}6‘)|3§4:tu_)u \o
ol a,ad Hatil j)solatd VY

2 5
x2=—(n—1— p6+ )lnIRl [v]

dlaad p la Sose)] slaas Gyaem ol o oS
Sieasad s ile Glise i 3lae 508 R dapite
o le 415 b ol @bl cu g S Geel ol
L glasla 4o 3laie sudsaaline gla Siiuias
S ST (sl anbe )T o ol Gausaals (sla yiie
Lauiie il 2 3Y il Lias (slols 5 wis lole Jus

859 sl da 5 Luilojlygan o alsl Ho
Ladele 580 Gy (puad 5 obie 4 liae ladele
S aliical b e it alasl Laasls Gl )y G o
sladele o aidte 58 (55,0158 oo ale L il
IS Ao 5ok 5o @iy o) s sad GaaS
b ala! LaJale
S g b

Slmniml oy i A ) S
S oo sual e o au oo laa |, o), a8
Jla WY e a5l Ho i S Blad 51 o)), glas
T3 5oy 5SS gl 53 @Meand Sk 31

...\:\J‘J ‘)“)3

ol 03 S (ST ose e 2 Abe) sladile 5 Lasuite
G Joaa 53 08388 158 () 3050 (A5
e

Lasals o 9= cmalio Gana 23 ¢ Guaad (gl
€S 4 soliial KMO w31 lole Jalas ol
el Glag 5o Ko 5 Hhie G By o Ll
(VAVE 51S) 0k e daralas ¥ ol

I [v]

KMO = o5
LYrf+XXag

O sl (Sician oy rij of Lo oS
B - L ICN R Y8
wal o /o 51 SIS KMO laie 4S5 gem 50 -caalagy]
S asms aialpas Cralie Llale Jalad sl Lasals
LLaal b olsS e aal -8 S - /o g o] late
e 4S5 3050 Lol il gy lole Julad 4 i
i 03 S se LA Siean wal -V O 585 ol
s 9 5ms aalsn Calio Jlale Julas (sl Lasals
el gl Lasals (0 m malin 51 i (Lol
adal ) b ol 3 bl ca S Gsedl Bl lele

(¥



VoY Jlo /¥ o)los ¥V als / SB 5 O Lzl & s

ey o il Sl vs

aliasled Sieasd

(b} 533988 ow

ﬂ’ <&

* T 3 ool S okt g dbngin ® AMSEMS e

Fo=F) "Fiz

.O|JJ‘9L4:CISCAM:UAAJGEM3&MC.\:!M3—\ Jsd

NARAl ¢o 0ENVY/YAL A4S

L LLS, oo ls 682 salle ol ¥ S

S e olsiee Kb 4 aa s b aas e ol Ladsle
oS pin Hubds lole 8359 nolle aas 45 p g0 Jale
il ags dele Hlaay S (5, s 4 il RaS
O 4S8 8 4 Ol s e sl sara; S 5l RS
Lasals bl e 5o 15 5805 Gusidas Sl Jele

R PR

c S S KMO slag ge sl mlss ¥ Jua 5o

Olis Lagy 5031 oml gl ol su 4511 i

cmalie lole Jrla3 alatl gl Lasals < sias o

aladlaols s ga g (Sicunan Lauite s g ailoa g

9 Sl 5ady LSl L puiie (555 = lele Jalas
la 1y Had lale U1 snd iae (sl e

Gl s (59051 §KMO (5 9057 alid -Y Jgua
bk S o))

B IS Jlade
Sig. @9l dayu KMO
o8 S Sl

Ouesl eslel Slaie

T T T 11
Y f 7 A

TT T T T T T T T P T T P T PP T rro7t
oo W

Y. w i YA re

yaiin 0y lom

Wadole slan (s (5h s (s Sl s gad ¥ JSib

Shafe Ly aga Jole o T5l0m o ss Jalad 55 50 4e gans
oLl 5 dmss VYT cal il 3 Y/AS 83
YIYY 055 shake b apes Jole slad s |5 4c sano
Sos0 4o gaae S Gl Ol aes 5o Vo /YA s aiS s

e:\_ail.b “‘s:\.a.é (“s-l-:l.-l-ljd 5“.\..}_.% &(&)L@A.: GLAJ.ALC @&‘M
‘\/-\’ £\/-\0 ‘\"/0-\ é‘:}_:\’ );“"u"“‘d.&-‘—‘-‘:‘):qﬁf—@ij

S5 Sl piie e pans) sadichaiad slafule
doss 5 ool e @5 saolie L el yan (Julas
Y doaa oo Ladele (i o 5l Gumy (o2aad bl
Oml 59 o bl 4 da 55 b ol s sy ]
e b albaiad dole & G 5 cds Jole o pun

JSU.A:\L:J‘J ‘)‘ .\_AA‘)J\S,/-\V a.s_'usuﬁﬁ f,/OO 031\\5



\a4

o bole s ey 4 T (g0 e 1 Yise L (slST

Iy a8l ol ele G sile bl € Joaa

SV Sosa (S 5 cseal Jgaa 5o s e LS

Sl sad ol e Ladele o, S S8 o La puiie

ol Lot Sl adale (5550 Sl SSaue ) leds

doole OT L 4S 058 00 H18 lale oo saite 5o
aal dals gl e 9 YL (Sicaa

O/YN AIYO sgaa Ho i3 4 VNN 5 V/Er Mo
s L S Galiyls aem,a YIVE 5 6/0+ E/AS 0/31
Bl 55 sa izl ATl Jale G p gane ju ailes gad
auled s 15 S Geilinls B s 50 NA/Y0 gaa 5o
b oad s calie bl Gl O Sl S

waols sadpl At sladsle

AliAs sladels o5 g jualle § uils yl g as jo —¥ Jgua

Ooidoa beday solle A e (s a3y mulie ol 8525 sealis
Loyl syl Loyl syl Loy dsyd __i%
oobols Gl pea Gl oubols e ally Guwlbsly g 3
VeV NV gfoe NAJAE NAJAE VNe  VA/AE NAJAE S VY No \
YV/-U AY/YA YIAE YEIAY  NE/AY E/AE YE/AY VgAY g Y
YV/EL  NS/¥A Y/YY O EY/YY A EN Y/ EY/YY AEN Y/ Y
go/V- AIYe Y/o\  EAY o/to VIV EAIVY o/to AVAS) ¢
VAR o/¥\ Ve  oY/o- E/NY  No-  oY/o- EINY Vo 0
ol/\V o/\1 VA ov/a1 ¢/en VYA ev/An ¢/en VYA ht
RAYRR ¢/AE Ve« AY/YY ¢Ive VYo o Y/ ¢/ve AR \
To/oy ¢lo- AV U VRS Y/V- Ve /e Y/V- \/\e A
14/Yo Y/ve VAV 4/Ye Y/Y¢ VN \4/Ye Y/Ye NN a

438 gy 99 ol yilo Y Jgua

AN
=+ /A\
—< /A~
AR
-IVY
AN
—. /o1

NG

- [AE

Jsano 050K cndily 5

I 5 ol oS ) soliie

(codlS osad 5 a3) £.55) ol aslio (loee 5l suliinl
dibio aslll 4 da 53 b ulio a3, 51 suliinl

ccilie 8IS 885 31 saliiol

phie Hsbds ol 5l suliiul

Sluls G 3S b Jane cadils 5

(s oY Tomale (3) 3aT S 5 cn s 5,558 5 sl
Hlaseas ool dlolus 31 sulaio




VoY Jlo /¥ oplas ¥V sl [ S5 g O sl 4yt

ey o il byl VA

spale

A
AR
AN

.Joo
—+/EA
N
A
LY
.oV
/AN
- IVA
/A~
AR
- IVY
A
</Ao
< /A

2l Eoless 5 Kol s b

(581K 05 5okl a3 ) (SL 2l 51 ool
culie S il o 1l

dyl 5 S JUIS b oT Jlaw)

w93k 5 OluliilS ik Guliad y coslie g5kl oo pae
A 5 383 sel 5o oIS ale e

ol s5ad saial 3 suliiul

iy pac 9 okl

oo Olwlid,€ b s LSJLHT Glolw (gl

cud S __j o) solanil

olel 5 EooslaS b gel slas s 5 saliinl

(sl wslal 5 Hlulid,IS) Lasadis sla g, 5 soliil
Wl g8 saad) 5 dsase Jolse W 4 psla (2SS 5 o8
Olwlid,lS Sl suldial o (55,58 slga 3SIhe 4 daal 5o
clie (Lol Ha S 5 sulail

(eras 5 S Gilo]) ool ojgmats 958 5l suliin
clie @S Gl cnle ;) Gliae

oo catlas gle) cule, loae

Ol 50180 o

608SAa &S L (s5,0SA o oo et Jpane oall
6Sob 5 Gidsel sl 55ulaS eMans plai

oo glacile 5 ST L 530 855k

ol ) s e slacile 5 BT L gual o35k
(YY) OlolSan 5 38l (slaia o3 5o 50 Ladele
>0 (VoNE) ololsan s S 5 (VYAV) sk 5 15008
02 ) Goss e = S sladele e L
(V0A) GolSan 5 (s (a3 59 Grines lsad
O " elD" 5" a5 (S sladdl e S0

.Llaméﬂ&j&‘)\ga‘}ﬁm‘,‘x;ytsu&c&

ool s e Jgaa 5o Ladele (5,1Ra0

" eae = el SLludl ol gie cal erads Jole
o s Jole " 2Ly — 3 SLaladl 2l G a o Jole
Sloe b aslen doole Miolal o pas b sy
Lt s L aniy doale & a5 53 Jolse”
09 Ol i ppae” Ol sie wald il Joole Mgu S
pidia Jole a5l B b aida Jole Mae 55
p L ag Joole 5" 550laS wlluaad” ()l sie ciad

2T 0900 12 A 90 sladele 5138 s -0 Jgua

ok .. - bl aua 5o ) )
GBStk » S slaniie . i Jole ol S
el (022oa L) oS
LAY Jsans 850K cuiily 5
AN dle 5 @l oS Sleslinnd (0 3 1 olelasl
*‘)A*JA - Slelds
— A (bS53 5 a3 g5 ) ol Sl 31 sulited R TS

-V dalie aalil 4 da 5 b ealin 23, 51 suliiul



va o bole s ey 4 T (g0 e 1 Yise L (slST

ok . ooliols wm o
B3 3 S slaite . i Jole ol By

lele (Chaon L) oS

< IVY crulie 003K o&iius 5 sulaiil

’/‘\\ e.]a.m_)\p-\a‘l_\ ;..\JLG ‘)‘ bJLi:\.u.n‘
—/o1 Qla_\*haui‘)lasgtj}wc@b).\

- INY (s ¥ Toals 1) wel LK 5 s gusls 5 solinl

- IA$ Slasen gkl dlelu ) suliiol

RAZN S50 ol ¢ S, LS ]

/ bl @it s Sl o mhad (0 alayy— 8 sblal Y
+/Ve (09 S 85880 (i ss solol wrw ) (SOL Mg 51 suliiul

YiAl Ayl 5 o JLIS L o Jw!

“A w3k 5 Olulid S (sl Gulal 5 cralie 55kl e sass

IV s 5 38l el Ho oSGl

<N 1 23 HA%) ) salanid -

/ < é_)eAJJA_u.u B [) X \~/Y’°\ GJQJ‘CH‘&M v
+Joo i g a5 (55l

-/o0 oo uLth&JlSLmJSGJlfJTGLALm(;‘P‘
— /A dSL LT ) sulit

‘//\V (5‘)l:s:5-" K] (5:)‘)‘9‘.‘15 LS':":)JAT (SLAQJJJ :)‘ é.}lélun‘

<A (slzals sl 5 Glalicn ;) pandis slag,n 5 soldiul

; S AIYo 2o Jolse ¢

AS als8 e 5 s e Jolse S 4 pala GBS 5 o8

~/0V ULI-H‘-\J::JJ‘S _)‘ suldil K} (5..).)\9"":‘."5 JLQ+ _)S‘_).a “ 4—1&‘_).0

.//\/\ ) b..u.uLu) L.)LQJ B JJS _)‘ salail O/Y’\ 64§ ‘Sust__“a‘,: °
. . L.\.n - .L°~ - LC. .‘.

A sl S Oles cyles Ol o/\1 s o3 ple) nmae 1
cIA- culie cuiils ye Gle)y cule ;) olae

. ]S

v . _ OopliplSe by Ol 3slKs Y
- /€N G309Sa aS L g500Sa o sty Jsane sdlS

< /Ao 6oSab 5 By sel sl SoliS eMans cha ¢e- oslaS wHans A

ST Ly sl 835l
- 9o 2 e—al 85,
- /AR Sondile 5 obTL 5 ole  T/VE 4
Soon slacale

) —‘—ATJ‘S 9 (o= 45)\9\_%.6 Y| Er i R DY Y
Sl salaiaal (o sl t bl (op s YT il
K] ‘_;%_‘)L_:SS;’ K] @M&Jl—:‘}é&;} Cle_..".‘T Gl
(5‘\)_3 é:tL} CJ)‘\.LQ—A.HJ_ ) :)‘ salan il r;c' ‘)‘ Cs:)l_“"}:'

slS G aSdaaais
Joole 5 53 o) saeleunds ol ulesl 5

s S At 5 alulis OF sose e = S5

O 1ol (a5at 5 598 05518 < g8 (s5le]) e 53
Al s i JLK L O Jlaml 5 olis S sk
S s "obel usnas ab a4 s Jale ol
> oelio (oLl e G span (ola pite Jolt
039) 550 ELaaadl s Olulid,lS bl ol

Jolod " (b e — (el wlaladl” als s Jol Jole
) suliical o pemns 83500 cbls & saad goslse
L ods mlio Gloae Sl suliial (U 5 (ol oS
rslio a3, Sl soliinl codlS s 5ad 5 03, g5 4 a8
0 1S oS5 31 ool e ilaie aa Bl s a3 L

a9 5 338a3 ol Lo (6,8 Wle yeu (5538 5 s,L] il g aliie b LS ) suliil el
Oloe b ags dole o slaslis G 3S b J o

2 aaie 6058 550 " SA L ) — 38 slalad)

‘;._.uja Y s Hd 6‘)‘:%“- ‘&JT b‘):s..;.:\ J:;:u.u‘ :)‘ édula.u‘



VoY Jlo /¥ oplas ¥V sl [ S5 g O sl 4yt

ey o il byl A-

Ol amles Glie 5 mnlio oS Gl ale,
L a3da Jole iyl L1 Jole cnl o connlie ol
3 Ol 3008 o Jol " saal 518" () s

=S L oSl (o oosets J e nils
Saans” als L aldia Jale 50 5508
osel 5l 5olaS e Mant whars Jolit ", glS

s obae” alo s ags Joole culgisn 5950 s0Sab
L S350 alsbe Jol "558 slacile 5 SBTL sl
alllas ol 5 Joola i a8 slacile 5 ST
o 53 ol 5558 95 ioteling Lo Bl 5 e
DB OIS o3y 5 Olosae suliiwl o) 50 (55 laS

RS

one Olalbia, S b g ol Gblu slsal
olsie a3 alen Jole ol odSU T 51 sulitad |
S oaliiaal wiile ola e S 5g " a5 Jalse”
9 olelbia8 L olSan 5 paadie slagos
o3 350 Jolse GlS 4 pola (5SS 5 88 (lalil
5 Eo08LaS slga 5S15e s danlse 5 a5 05
S5 Josle ol Lo eolalidinlS dm g 5l suliid
Jolt "0 58 slatin 57 Al b andy Jole il
555 3 soliical 5 caalio Hlo) 5o 0sS 3l soliil
slieas 5 SLa Guls)]) Jywal o) snn

Ol aile ol 5uate 4SS el Mae 550 o ol

ouldicyl 90 C'-‘u‘“

Abbasi F and Abbasi N, 2017. Water productivity in agriculture; Challenges and prospects. Journal of Water
and Sustainable Development 4(1): 141-144. (In Persian with English abstract)

Ali MH, and Talukser MSU, 2008. Increasing water productivity in crop production-A synthesis. Agric
Water Manage 95:1201-1213.

Anonymous, 2019a. Agricultural Statistics Crop Year 2017, Volume 3: Horticultural Products, Ministry of
Agriculture Jihad, Deputy of Planning and Economics, ICT Center. (In Persian)

Anonymous, 2019b. Agricultural Statistics Crop Year 2016-2017, Volume 1: Crops Products, Ministry of
Agriculture Jihad, Deputy of Planning and Economics, ICT Center. (In Persian)

Cronbach LJ, 1951. Coefficient alpha and the internal structure of tests. Psychometrika 16: 297-334.

Ebrahimian H and Batokhteh F, 2017. Technologies needed to improve irrigation water efficiency.
Secretariat of the specialized commissions of the Iran Chamber, Report No: 19689. (In Persian)

Ehsani M and Khaldi H, 2003. Agricultural Water Productivity. National Committee for Drainage and
Irrigation of Iran, (In Persian)

Farahza MN and Nazari B, 2018. Presenting and reviewing wheat fertilizer recommendations to increase
crop vield and water productivity in Qazvin province. National Conference on Water Resources
Management Strategies and Environmental Challenges, 1 May, Sari, Iran. (In Persian)

Geerts S and Raes D, 2009. Deficit irrigation as an on-farm strategy to maximize crop water productivity in
dry areas. Agricultural Water Management 9(96): 1275-1284.

Ishfag M, Nadeem A, Shakeel A and Anjum M, 2020. Growth, yield and water productivity of dry direct
seeded rice and transplanted aromatic rice under different irrigation management regimes. Journal of
Integrative Agriculture 19(11): 2656-2673.

Jalalian H, 2013. The analysis of the impacts of new irrigation systems on agriculture exploitation in
Khodabandeh. Journal of Space Economics and Rural Development 1(2): 41-64. (In Persian with
English abstract)

Kaiser FG, 1974. System Analysis by Digital Computer. Wiley, New York.

Kazemeyeh F, Hosseinzad J, Dashti G and Ghafouri H, 2014. The analysis of effective indicators regarding
agricultural development and water management of rural settlements Case study: Tabriz plain. Space
Economy and Rural Development, 3(8): 1-18. (In Persian with English abstract)

Kiani A, and Sedaghat Doost A, 2016. Water Productivity and Methods to Improve it. Deputy of Extension-
Institute of Technical Research and Agricultural Engineering (In Persian).


https://serd.khu.ac.ir/article-1-1560-en.pdf
https://serd.khu.ac.ir/article-1-1560-en.pdf

M o bole s gy 4 T (g0 0 Sse L (g5lST,

Nakhjavani Moghadam M, Ghahraman B, Davari K, Alizadeh A, Dehghani Sani H and Tavakoli AR, 2016.
Improvement of rain water productivity in producing Rainfed wheat by advanced agronomic scenarios
and limited irrigation in upper Karkheh River basin. Journal of Water Research in Agriculture 30(3):
301-315. (In Persian with English abstract)

Laurett R, Paco A and Mainardes EW, 2021. Measuring sustainable development, its antecedents, barriers
and consequences in agriculture: An exploratory factor analysis. Environmental Development 37:
100583

Naseri A, Abbasi Fand Akbari M, 2017. Estimating agricultural water consumption by analyzing water
balance. Irrigation and Drainage Structures Engineering Research 18(68): 17-32. (In Persian with
English abstract)

Nazari B, Liaghat AL, Akbari MR and Keshavarz M, 2018. Irrigation water management in lran:
Implications for water use efficiency improvement. Agricultural Water Management 208: 7-18.

Singh OP, Singh R and Singh MK, 2014. Impact of farm sector electricity subsidy on water use efficiency
and water productivity in India. Indian Journal of Agricultural Economics 69(3): 1-10.

Seyedan S, Ghadami Firouzabadi A and Dehghanisanij H, 2018. Investigation of affecting factors on water
productivity improvement of crop products in Hamadan province. Iranian Journal of Irrigation &
Drainage 12(4): 775-787.

Taherabadi F. Motamed M and Khaledian, M. 2016. Analysis of barriers and problems of agricultural water
management in achieving sustainable development. Journal of Space Economics and Rural
Development 5 (3): 57-70 (In Persian with English abstract).

Zand A, Dehyouri S and Arfaee M, 2022. Investigating mechanisms for managing drought crisis
management from the experts' point of view agriculture Jihad of Alborz province. Water Resources
Engineering, 14(51): 87-98 (In Persian with English Extended abstract).

Zhang SH, Wang H, Sun X, Fan J, Zhang F, Zheng J and Li Y, 2021. Effects of farming practices on yield
and crop water productivity of wheat, maize and potato in China: A meta-analysis. Agricultural Water
Management, 243, 106444.

Zheng J, Fan J, Zheng F and Zhuang Q, 2021. Evapotranspiration partitioning and water productivity of
rainfed maize under contrasting mulching conditions in Northwest China. Agricultural Water
Management 243, 106473.


https://www.sciencedirect.com/journal/environmental-development
https://ideas.repec.org/a/ags/inijae/229844.html
https://ideas.repec.org/a/ags/inijae/229844.html
https://ideas.repec.org/s/ags/inijae.html
https://www.sciencedirect.com/science/journal/03783774
https://www.sciencedirect.com/science/journal/03783774
https://www.sciencedirect.com/science/journal/03783774
https://www.sciencedirect.com/science/journal/03783774

