Water and Soil Management and Modeling %

University of Mohaghegh Ardabili

Online ISSN: 2783 - 2546

Determining the physical water productivity of wheat in different climates
of Kermanshah province

Mehdi Jovzi'* ®, Niaz Ali Ebrahimi Pak?®, Arash Tafteh?

1 Assistant Professor, Soil and Water Research Department, Kermanshah Agricultural and Natural Resources Research and
Education Center, AREEO, Kermanshah, Iran

2 Associate Professor, Irrigation Research Department, Soil and Water Research Institute, Agricultural Research, Education
and Extension Organization (AREEQ), Karaj, Iran

3 Associate Professor, Irrigation Research Department, Soil and Water Research Institute, Agricultural Research, Education
and Extension Organization (AREEO), Karaj, Iran

Extended Abstract
Introduction
Wheat is the world's leading agricultural product with the scientific name Triticum aestivum L.. It is consumed

by 35% of the world's population as the main food source. The cultivation area of this crop worldwide is
219153830 ha, of which about 48% is under irrigation. The wheat cultivation area in Iran is 6908545 ha, and
about 34.3% of it is under irrigation. The area of irrigated wheat cultivation in Kermanshah is about 102236 ha.
Based on the statistics for the crop year 2021-2022, Kermanshah province ranks sixth, fourth, and third in the
country in terms of the cultivated area, production volume, and yield of irrigated wheat. Wheat is one of the
major agricultural products of Kermanshah province, and it is cultivated under irrigation in a large area of its
lands. Therefore, determining wheat's physical water productivity is an important indicator in wheat production
planning. Considering the increase in population, climate change, water scarcity, and the increasing need for
wheat production and food supply, it is necessary to improve wheat water productivity. To improve water
productivity, the first step is to assess and determine its amount. Unfortunately, there is no accurate information
about its amount in Kermanshah province, and only information related to the results of research projects in
certain conditions is available, which cannot be generalized due to the differences between those conditions and
the conditions of farmers' fields. The purpose of this research is to determine the water productivity of wheat
crops in the cold, moderate, and hot climates of Kermanshah province.

Materials and Methods

Kermanshah province is located at the geographical longitude of 45° 25’ to 48° 6’ E and a latitude of 33° 41’ to
35° 17" N. Kermanshah province, with an area of 24,434.25 km?, covers about 1.5% of the country's area, and its
average elevation is 1200 m above sea level. This province generally has three climates: cold, moderate, and hot.
Based on 2020-2021 agricultural year statistics from the Organization of Agricultural Jahad of Kermanshah
province, and the cities of Sonqor, Kermanshah, and Sarpol Zahab cities, respectively, have the largest wheat-
cultivated areas and were selected as the research areas. To carry out the current research, 34 farms were selected
under real farming conditions, and during the growing season, the total volume of irrigation water for each farm
was measured. Effective precipitation was determined using the data from the nearest synoptic meteorological
station to the selected farms and the USDA method. The volume of water consumed by each selected farm
during the growing season was also calculated from the sum of the total irrigation water and effective
precipitation. After harvesting the crop and determining wheat yield per hectare, physical water productivity for
each farm was determined by dividing the yield by the total water consumed. Then, the data obtained in the
studied cities were statistically analyzed using SPSS software.

Results and Discussion

The results showed that the average total volume of irrigation water measured in Sonqor, Kermanshah, and
Sarpol Zahab was 5204, 5795, and 4236 m® ha?, respectively, and the average volume of wheat water
consumption was 6297, 7737, and 5844 m® hal, respectively. Therefore, the total volume of wheat irrigation
water in Sarpol Zahab was 19% and 27% lower than in Songor and Kermanshah, respectively, due to the shorter
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wheat growth cycle and its growth during the cool months. This resulted in wheat water consumption in this city
being 7% and 24% lower than in Songor and Kermanshah, respectively. The average wheat yield in the
mentioned cities was 5799, 7082, and 4937 kg ha'l, respectively. The average physical water productivity of
wheat in these cities was 0.97, 0.95, and 0.86 kg m, respectively. Therefore, the results showed that the
physical water productivity of wheat in Sarpol Zahab was lower than in the other two cities, mainly due to the
lower wheat yield in this city.

Conclusion

The total irrigation water volume, wheat water consumption, and physical water productivity in the cold,
moderate, and hot climates of Kermanshah province were determined. The results generally showed that the total
irrigation water volume and wheat water consumption in the hot climate were lower than in the cold and
moderate climates due to the shorter growth cycle and the wheat growing during cool months. Therefore, due to
the lower wheat water consumption in a hot climate, it was expected that physical water productivity would be
higher compared to the other two climates. However, this was not the case due to the lower wheat yield in hot
climates, , resulting in a lower physical water productivity than in the two cold and moderate climates. Thus,
improving agronomic and breeding management in this city could increase wheat yield and ultimately enhance
physical water productivity.

Keywords: Effective precipitation, Irrigation water, Water consumption, Yield.

Article Type: Research Article

Acknowledgement
We would like to express our sincere gratitude to the Agricultural Jahad Organization of Kermanshah Province
for the financial and logistical support, which significantly contributed to this research project.

Conflicts of interest
The authors of this article declared no conflict of interest regarding the authorship or publication of this article.

Data availability statement
The datasets are available upon a reasonable request to the corresponding author.

Authors’ contribution

Mehdi Jovzi: Execution and data acquisition, Resources, Software, Writing-original draft preparation, Manuscript
editing; Niaz Ali Ebrahimi Pak: Conceptualization, Formal analysis and investigation, methodology

Arash Tafteh: Formal analysis and investigation, Conceptualization, methodology.

*Corresponding Author, E-mail: m.jovzi@areeo.ac.ir

Citation: Jovzi, M., Ebrahimi Pak, N.A., & Tafteh, A. (2025). Determining the physical water productivity of wheat in
different climates of Kermanshah province. Water and Soil Management and Modeling, 5(1), 159-178.
doi: 10.22098/mmws.2024.14879.1445

Received: 08 April 2024, Received in revised form: 15 May 2024, Accepted: 21 May 2024, Published online: 21 March 2025

Water and Soil Management and Modeling, Year 2025, Vol. 5, No. 1, pp. 159-178
Publisher: University of MohagheghArdabili© Author(s) BY NC




%% S g T o oo g g oo

SIF

FYAY-YoLl @ g w0l Ll

oLiilo S oyl Blises (SLapalll 5 oS (B pe O (S 508 (6590 8¢ (oS
Tl 1 TS elpl ejls i sk

(S53LiS g g Uhjgel ailiniod lojlus coliile)S il xb plie g (55)9ltS” Shigel g liios 3550 ol 5 S s a5 kil
el olisla s

Ol @S (559U oy 5 Lhisel «liing lojlu col 5 S Cliins Ao ((s)lal Cliios yisy lusly T

Olnl @S «850sliS o 9 Uhigel «ilinios lojls ol § S liiod dushe o)l Clidos ise lutily 7

LR

sl (3970 pAS By Ol (5390 00 St diE el 5 pUiS g 2 938l S 3l ol lie 391aS ¢ soelBl Dy upmor (I 4 g5 L
Sl )3 puiS Jgamo Ol (59000 e i3y ol Pl 1 Bl ] Jlaie (e g COLS 5 (gl (B e T (6590580 35 sl
015 S5 (glapalil )3 g olisle)S il (65,5li8 Slam lojl WAANFe e Lelys Sl Sl ol el oliiloS il 5,5 5 Jine e
CLl gy bl 3ble plyieds 5 039 pAS Jpae cuiS o g cpiiber b ©d Jipw g oliile)S i (sl b ped o s
A 65503l & l50 5 Gy oyl O JS wm ) Juad Jgbo )3 9 O] eyl bl pb s ae 0 Y pols imgs plol jslateds a0
IS o (Sas Ol o Ou USDA dlayly 5 Cotin g)l50 4 Sigiom (awlidlon oSl o 505 glaoaly jl oalatwl b 550 o)L
oy 31 P53 Slae (ponnd g Jpame Cudlp I g A8 dssle e (1b g (ol Ol S e ggeoma o 05) Jad Jobo > e gl
L adlles 3,90 (sloyliun b 5 ool Cusdey (glaodld s b (s 130 5 o o By Ol (58 (spg0 00 ke ¢ Bpe Ol o2 2 ]
9 oL;';jLo)f R L;LQOLIMM PRRW d),.fo)'l.\jl d)l,..g-l g.j Jf > U,Ai,[m sl ul““ J.ol> @L..» W d)Lo] JJ}U SPSS )\}élra)j 51 oalal
6390 Sle 5 fols LS )3 oS ohS FAYY o VoAY OVAR Ll iy oad 8D (sl biw pad 55 paiS Joame 3,Sdos pSilie ool Cowdey
e a5 35 5 s yglyplty ol sty axSogio 1 o SshS JAF g /B ¢+ [AY iy 0k 5D (elb iy 53 pAS byas T S
ol 3 P8 3 Shes (92 yieS G 3 (n et 45 39 503 el 93 5 S lad iy Gl jped 53 a5 (Bpae ©f (S5 90
bles 5 3,Shos I3l & ph8) i jped cnl 53 035l pB)l Bl g 435 Cypie Joli (3154 5 (i Cu e b olgiien 1 canl o o
Bl pAS Bpas Ol (S5 (59000 Lol

g3 idllie goi

m.jovzi@areeo.ac.ir : Sog xSl Cauy «lilSo Jgtmne®

olislo S il calisco (clagaddl 13 paS Brme O (o g9y cymnd (VFF) Loyl Bl g ¢ dejls «Sbpounlpl she «(s9 diuw]
IVASNO (VD ST g o g pto 5 g5l o
doi: 10.22098/mmws.2024.14879.1445

@ @ @ AAA VRN VER IS\ Wi PR IS 8 /8 VR WEN VR VP TR AL B3 YRR VA S 3| P TR P | 8 R VA RO PR T o
WA B VO doxino o) o5l 0,93 V¥ Jlo «SE 5 o Coy o g (gl o

A i © Lo, e olSisls 131




WA G108 Oloxino £+ € Jlo o) 5)lows 0 093 [STa g Of Gy prto g (55 urdbo & puiii /3], Ko 5 505 Y

IS el ol wlid e s O s o Sl
e e
90 el Jll g ol (g g S Ul
I e & 2wl SVeaxe Sl Sy p (S
wolaid] (S5 (gy50,40 e U ((Abbasi et al., 2017)
g adbs g omd Hh SVpame SIS Gl
g 03l )] 31 o g S puronas

5 098 g » SVsame Ol gy U
ldio coldl Llpd b boyguiS plo b dwlie 3 Guionen
$3ltS Ol (yg000 Sl sl Jsmilty g Baim Lt
dgae L .(Keshavarz and Dehghanisanij, 2012) cul
5 w3l Ay w el Sl Slgl g ol ple s
Cajlase 5 Opd o lagisy Sl GRIE ppen
e (ol 018G pan lgicds (5j)sliS Sisu > Ol paa
ol Gl ool ety 255 558 i b g 4 1l o]
Ao g 4 @l ity ol Gpas J3S) sl
diwly pl 0wl 28 B laadlie wojls (b iz
Jlo iz 3 laedlie ol ) (S plyiear O g a3l
Gl a8 )3 dagi 3p90 (o Slasiymln 8
»ob Jb ,> (Keshavarz and Dehghanisanij, 2012)
9S> cilize 3blie el); Y game Ol (50,00 paS L
Ol 2 pine 9 385 SlaspSeilul 5 edgs atie lin
Ol e e W tais (B 558 g)lje paw )3 i)
59k Sl 5 OF wlie Sy iyt Jaijl jasls
s LA s b el Cuetl Pl ilisee 3blio
o orl BV 5 asls ol el i olel o
=hi s ol opte OMSEe 5 Jluw bldjl jasls
sba)lSely 93y (0 y9dS e bl )3 cilize Y guae
(Keshavarz and Dehghanisanij, 2012) »,5" «l)) 1, p;¥
syehl iere dbx I & CE Gl grores
bld 4 (gjsliS cVgame culS ly ()5 e
S Seuadls o gl gle 5 (slal (ooladl
ol (659liS Y guame Ul G juas

oS cuol Triticum aestivum L. oo b L pus
203 Y0 by o cunl Gl 3l (2)) Jgae ol
dgdier Span ol plid mis plgsa ple Cuner
pas (Bhandari et al., 2021; Shewry and Hey, 2015)
2l 9 $9) o oBgn i)l bkl e Sy
JS 51 dod VY 5 YO 2 oS Canl sl L5 350 (S 3lgo

Shewry ) x5 oo el |y e S 3590 (B9 9 I
o3l el (and Hey, 2015; Bhandari et al., 2024

Aoddo -
Copde b)) @l mlie (asls (65,0lS T (590 %
039 Sulddes 9 Suid bl ) (ogada gjylis
3 Exlse 3 ol omes ¢ (Karimi and Jolaini, 2017)
o)l Glesily 0 Vb g ol bpme (s3loding Slogle
Johnson et al., 2016; Parker and ) cul as 50 pdasw 43
JS 2 a8 Wl ,d Ol 5gueS 45,5 (Zilberman, 1996
Kardovani and) col odg wie e K a8
da JloSis sy 431 sl Sl )3 Ll (Kurdpoor, 2012
P8 osd g a8 JSde et & Al )l
sl 0o B zggdy cilisee (el

Y game Mg Gl 4l g Cures A3y & g b
axely Mo Sl ity Ol lio 4y (oo pas 5 (555l
3 ol 2908 @ g e (390 dalgd ols 55 ean] > )
B (3,9US i 50 (ogat ) oS B pme sl i
Ol g il il g O dgamme mbe I olie el
355 o)l Cumjlasme b 3y90 Ol el elp (6559L8
.(Karimi and Jolaini, 2017)

Soxte els BABoylil Ot b ablie cla,Sol, jI LS,
;1 (Karimi and Jolaini, 2017) cul (65,0l Ol (55902
52l (o5 9o 0als Ol (syge e slapadls dlex
Canddy Bpae 0l w1l 2 5l a8 Canl  Jgams Hlaids
O sy90,40 a3Ls (Ehsani and Khaledi, 2003) ] .
dysr & cul ol Ly e clapasls 5l S
Sladsi g ol e Bpae piomis lp ole 5 i (a3l
S0 sl (Abbasi et al., 2017) 345 o Cguxe (65,5l
Y ganme A5 iy GhIB le 50 (6509l o o0
Gob ol )b col dagi 2)50 208 O GBpao b (55,98
@ ol by panass o 55,5laS S5 Ol pre pials Sl
90 sl ,o (Heydari, 2014a) 555 ool $ Gl b
Sl g0 e 9 L 2B gl 6,0l o opg0 e
P ol Ol pesas by Gledbl dlawke &S cwl
25 4 bgye ClMbl b 5 5,5 dsng oliileS il
i b oS Cunl (oyiod )3 (e Lulyd 3 Sl slag b
g e BB (35988 50 Ll b byl o] colis oy

oy 5988 ) (65,9US Ol (59000 bawgie S ygboas
2 eSS WYY 4 WAY ey JAY 5l ansiS amo
Abbasi et al., ) cwl asdl,us WAY Jl 0 caSoyie
Gsb o1l slasl &S ol el o @S oyl 3 (2017
b b oS cul IS 540, G Abbasi et al. (2017) Ly
@l (6y90500 4 bape cole s S g panss o5



y»y

e @S B aro O (S0 33 (5,90 R yed

09y 2 p85 Sl Ol (Susd ogee O ol gl
Lol 130 3g: yudy (o ()bl gy & Canmsd L )l
S ool ilel T opgope Lld I &8 b S e
2yl Cuze | (raw (6)ll 4 s
sl yes 4> Nakhjavanimoghaddam et al. (2017)
h paS hpae Ol (Sosd ogone @5 5 olosS g
Karimi .153,9] conddy caSoyio p p)SohsS YN+ b </
ol ygoe slaadls e L and Jolaini (2017)
e dpudie cudd > =l pre SV gaze > (gjysliS
2 pSIS I a8 pae Ol (i g
Nouri-Khajehbolagh et al., .wbse (5)l5 aSo o
a8 hypae ol (Su5d (y9080 o)) e 5 (2020)
Taheri et .153,5] Consds e yio p p, 5k VA ol ity
Glaio p paS Lbpas o Susb sope Al (2020)
2 pSshS VYE b VR T elile)S yhyed iyl
b Salamati et al. (2020) .65,8 5,55 Koo
bolid o puiS Ol (K3 poke ol 2 0ok
b 23905 aalllas 1) (o)l Clisee (sl g, 3 g o35l
oty 3 pAS (Do Ol (S50 syg0 e > it o]
AM g A NDY C gy e g SlL sloyhad o)Ll
b ole Heydari (2022) g coSeyio p p,SelsS
il 3blie bl 1 puiS (B ol (Su5b (gy90
2SS TR B I e 3 ol e 5 el it
ol coxSoyio p p)SolS VIV B /YD olpl 33 g caSoyio
SN ordn slypdS MV pla > pasld ol bawgie
($he 9B > jao g (g slindl (e byl sloygs
Ebrahimipak .cosl caSeyio s p)Ssls +/AY olpl o V¥
2 puS b Ol (S oyg0 e e et al. (2022)
5l ol o classo gpSojluil Sog, 5l odlizl L1, oyl
23y] Casdty CaSagto p p SIS e g Nk i
Oloyed 53 puiS Byas O (i sy e ol
5l Wbl 5 (glas o oS0 g, 5 odlisl L 1, olile S
a5 ol cKogio 5 p S IV 5 Ver e
Jw 4 L Bandyopadhyay and Mallick (2003)
PAS hpae Ol (Su5b sygo e kim0 S )3 gl
Zwart .x3,8° (5,158 caSeyie  p,SelS VYA L VY
S (690540 o>l lawsio and Bastiaanssen (2004)
DS ceSoyio 2SS VA oz 3 puS (B pas
s ol So5d (6y90 2 Amad et al. (2004) 13905
INAYLY ]y sy Gy ddlate (1j)0liS g)l50 5> paiS

Faramarzi et al. .0oge5 ()15 coSojio p p,5olS

g oS Colue Canl (63N VoYY Jlo 45 bgspo 45 b6 Lol
LS VYVOYAY s iy ks 50 Jgaxe opl Wy oo
FA d50> (FAOSTAT, 2024) cusl (5 AAFFVOFA o
I8 okl o8 gler o puS S 5 e JS 5] ao
byl p3l wlel , (Bhandari et al., 2024) s,
Coluwe Gl VNN e e clys o & baye &5 (¢550li8
HiSa FAADFD Cui gy 3 lpl )0 pAS g e g cutS
Ministry of Agricultural Jahad, ) cul o5 VYYAYYYY 4
Ministry of Agricultural Jahad, ) 5,5 ,l,3 (¢, cos
Ol (659l slea losbu 5 8byd ol wlwl 4 (2023
CuiS Colwe (i Vo=V Y elys e j0 olile)S
» olileyS liwl sl o5 FAAYYD Wlgs 5, VVYYS
5 2k i oole i 4 ol P8 5 Shes g W) S
Ministry of Agricultural Jahad, ) 55 ,548 5 1y pow
=y bles g ol GV game dles l puiS olS (2023
u»lw r:.\.\f uﬁ).\m uT (59908 (e .)9.\»@ S ub)ls
Ebrahimipak et ) cusl puS g (slasiydobyy ;3 oo
359005 ool Gl s cumon inli8l & a5 L (al., 2022
Sy e el g pdS a5 4 93l gy Jl ol bie
Ferrari et al., ) cusl (sygpo piiS pae ol (590,00
g cld B oyl (Bpae O (sy900 290 sl (2020
] ‘_’j Mie opos
Oms Dyge yd (ddaie sla jimg caliswe bl )
lgiise 45 Cusl aBly plol puiS (B pme o (So58 (6y905
Ghasemi Nezhad Raeini et al. .54 o,lil j 3)l50 4
2 P“\“‘f ‘_5)1,3] o.‘j ‘_é_i))._e (590 4 O]}k" Olm Jel (2015)
DS ooy p SIS WA (b )l by,
OhssS dakie ,» Khoramivafa et al. (2017) .58
YNy puiS e Ol (o5 (syg0 e olitile)S ol e
Keykhaei and .Gge (0))8 caSojio p p,SoblS
SipgwsS clidss oSiw) 4> Ganjikhorramdel (2016)
Oy P Sl Ol (K3 (ygere e ) Sa;
PSS 1A% 52130 i ]y ()l g (s)led (s ()]
o8 »» Gholami et al. (2016) .13 )5 i)l58 o yio y
b ol gy 2 pa8 o)lel o (o3 (sp90 00 e
b olel gy 0 g Sayie pr p SolS VIV b /9
S s syl canddy caSoyie p p,SolS VEY oL /Y



WA G108 Oloxino £+ € Jlo o) 5)lows 0 093 [STa g Of Gy prto g (55 urdbo & puiii /3], Ko 5 505 "€

oygots oliileS il Cilize (claalil 3> NS e
BT L a8 0d s o)j55laS baylyd )3 5 (gldsyze img}
P Wlge yol dgis GlipeliS lulyd 3 adls ol )

S izl ] 51 bl S g5 s

99, 9 3190 =Y
axllao 390 ddlaio - Y-
FA L adds YO g a>yn ¥O oldls CasBge g oliile S il
g ad YO atdd ¥) g a0 YV g 3,0 Job addd & 4 4y
Ol gess VF gl bl pl oyl JIE Jled (5 pe dads WY
R uily) ega¥Is gl ( Slabl M sl o j2ablpM
9 S IS wltile)S ipyudpald dizo Gl Ol
MO+ criyoyioghS YEFYY/VO Coluns b lial oyl ol (pm s
byd gdaw 5l )] Lawgio gli)) g 4y 0 ) 198 Colus Aoy
(Karimi etal., 2019) cul yio Y+ -

5 ol meldl ool oliile il (IS)dboay
Cul lop g Ol dibie aw (gl i)l g Ly lagall
90l g9 () tyaad yw dilaie (8)l :(Rahimzadeh et al., 2020)
byt Sebie owalie ohl gy gble o lsa
I laise izmen g 39l gl i glSS glagls et
b mdlo (glo sl 510085 loo o O g5l 31 bl &
Ol S SRy (ke Sl @y (A B oy Slapline) g o5
dibio ) o) 5 s (gled Sile sl lop 5 I g5
DA ik oxSle 5 35 sl s YIE+ o YIS+ gy
e S dilais (0l By Sygoty ] iy & Cl o oo
b ologer (nypdpad Jold (il 08 > @Bly oy ()]
) 950 slosd & il (e S (3bolio I 0 paS 9 Olad
» Sy Jelos )l 3lhe Sis laglle ©jglne 3l 5 oS
dsn g ol ol o SRy J cwl aibie ol oo pS
slod (10ke sl @)ool 9 o)l Slag bl
Gl 3,8 ol do g3 YV o v g YV/O+ i pay i) g yliwsls
i By g 3l ()l yia e YAD (:Ske jgboay adlate (]
tJdixe dihaie (7 Sgb e odalie ol g Of dilate opl
Spedpe 9 @) Sypa)S diain > Jobb s> > o5 bl
5230 b Mo glagsbiuno) shls iy 3 il Jlob g (5,
s e g el glod (pS0le Mt £ (Sl s
Joske PV Uik ek 5 3, oo dep FVe 4 YS/A-
puslyy o] oMl oliileys (ot alicl s
I3 Gl g o Ao pl o 9oV | (25 5 ey dimo
350 Sl g obiile)S” il CaBge N IS5 > laid S
Gl 045 02> L5 aslllan

plos puS ol (Susd ygere ledlas > (2010)
5 5,8kas Ssaglys ol 5 oslizal Ly ol S (slaplil
o ) Slsw b O s 5 (555l Jao 5l slizl
oo e ol @l ool el 25l (G5 = e
YA GABD B /N o g o paS Ol (Kb
pS Ol (S5 opgore dg aSeyio p pSokS VDb
Saleem et al. .ol oud 3,90y caSoyio p p,SokS +/VO
ol (K5 o oSy 58 5 shmgly (b (2010)
s lel 5 (raw glojlad o)l gy 93 0 |y paS
dlo).\a.§ d)lﬁi sls ul.w; mej @L} ..\3)15 =33 L5‘4.7::3>
e bl 4 Cans VL Ol g0 2o YY/F-
» Al oo ad>s o Karrou et al. (2012) o)l (glas g
Sl Gigy 2 PS5 Byae Ol (S agerke a0
Jde e oy Jled jo 50 Fan et al. (2014) oges (o)l55
S VEA G 10V s |y 455 e o (S5 (pseste
90 Heydari (2014b) 1634 condsds caSayio p )5
VO Sk psbar |y lnl a5 Bpae O (S5
b Hafez et al. (2021) 5,8 [s)5 coSoyio  pSsks
PAS bpae Ol (So5d (gyg0 ¢ cpe 0Kl ) gy
olwl o dlw 9 Limet L Firouzabadi et al. (2021)
Sl Dby 2 paS pae O (Kipb ogere plien
B9y 2 9 eSayle p p)SokS VYV B VA (o) sloplab
2 eSS A b Y ) (Glamsn) e )]
b Dehghanisanij et al. (2023) .5,5] cuvdas CaSoyo
Ghras Ol (S 590 dea)l 2l 4 )3 (ol
) (o) sloskd o LU (o o)l sloidg, o puiS
Cawddy uaSoyio p p)SolS VIV o VEY /A Cupa
o] > (slas e Liulojl j> Wei et al. (2023) .5,
‘_’)I)’.,,n o Sl Lg)‘)shﬁf oKy u.cl))‘ Oladgss
Lol olel Gagy 2 paiS Bpae O (K58 6900
ol S oo Mie s O Ll plie )y

Lol Cosl 0392 495 3590 )92 jl @)l 9 JB1> )3 pAS (B0
fn..\»f uﬁya.o ui 590y u]).ub uow 2 ‘_s.w: OleMb|
SleMb] g5 g 5,05 S oliile,S sl aliseo (glageldl o
wod 3 (e balyd 3 SlhdeS Sagsb @l 4 by
uT 5,90 % ua>L» ‘Mﬁ)" u:‘ 2 kY] .J.M)LL;QJ @9‘9 laJ‘)MJ



Yo

e P (B o O (S 34D (5590 )2 RS

— — ——KilOMEtETS
0 12,525 375 50 100

Legend

LI L Kilometers

[ Kermanshah province | 2.160,000

CJlIran

axdlls 3590 (S yluw poons g BLiilo S oyl ComBgo — Y S
Figure 1- The location of Kermanshah province and the studied cities

CR oyl yod 33 PSS Jguato CuiS Coluo ) Jgua
IFA-VEe e oly5 JW )Loi ool o alislo S oyl
iilo Syl (55,9148 2lge> ylojl
Table 1- The area of wheat cultivation in the cities of
Kermanshah province based on the statistics of the 2020-2021

agricultural year from the Kermanshah Province
Agricultural Jahad Organization
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Table 2- The number of selected farms and cultivated wheat
varieties in the cities of Kermanshah province
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Figure 2- The distribution of farms studied in the research across Kermanshah province
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Table 3- The results of variance analysis of the total volume of wheat irrigation water in the studied cities of Kermanshah Province
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Table 4- The mean comparison and descriptive statistics of the total volume of wheat irrigation water (m3 ha-1) in the studied cities
of Kermanshah Province
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In the mean column, for each parameter, the numbers with the same letters do not have a significant difference at the 5% probability level.
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Figure 3- Mean comparison of effective precipitation during the wheat growing season in the studied cities of Kermanshah Province
(Numbers with the same letters do not have a significant difference with each other at the 5% probability level.)
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Table 5- The results of variance analysis of wheat water consumption volume in the studied cities of Kermanshah Province
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Table 6- Mean comparison and descriptive statistics of wheat water consumption volume (m® ha) in the studied cities of

Kermanshah Province
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In the mean column, for each parameter, the numbers with the same letters do not have a significant difference at the 5% probability level.
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Figure 4- Mean comparison of wheat yield in the studied cities of Kermanshah Province
(For each parameter, the numbers with the same letters do not have a significant difference with each other at the 5% probability level.)
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Table 7- The results of variance analysis of physical water productivity of wheat in the studied cities of Kermanshah Province
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Table 8- Mean comparison and descriptive statistics of physical water productivity of wheat (kg m=) in the studied cities of
Kermanshah Province
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