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Abstract
Introduction
The increase in demand for water resources due to population growth and economic development along with water wastage
and decrease in rainfall on the other hand, has made it significant to pay attention to water demand and make sound policies.
Our country is facing the risk of water crisis in the coming years, mainly due to its location in a dry and semi-arid climate, as
well as the ever-increasing growth of water consumption. To alleviate the water crisis, international trade in agricultural
products can play a significant role in redistributing water resources because traded goods contain a large amount of virtual
water.
Materials and Methods
The study area of the research is the Shiblo-Poldasht plain in the northwest of Iran. This area is located in the east of Poldasht
study area and in the north of Qara Ziauddin study area. The aim of this research was to investigate the statistical status of the
cultivated area, the production performance and the evaluation of the productivity and virtual water of agricultural crops in the
Poldasht plain. The time frame of the research is from 2011 to 2021 in a 11-years period. In the present research, the various
productivity indicators and virtual water of the crops of Dasht-Poldasht has been examined. Moreover, according to the
objectives of the research, the physical and financial indicators of water productivity, including the performance index per unit
of water volume (CDP), income per unit of water volume (BPD), and net return per unit of water volume (NBPD) has been
calculated.
Results and Discussion
In this regard, data related to different crops were collected through relevant organizations and institutions in crop year 2011-
2021, and NETWAT, CROPWAT, and CLIMWAT programs and Excel programs were utilized to calculate the water
requirements and draw graphs and graphical results. Then, the crop yields were calculated through dividing the amount of crops
produced by the planting area of crops by the productivity index and virtual water. The information about the harvesting area
and research findings demonstrated that the watermelon crop has the lowest harvesting area with 5789 hectares and the highest
harvesting area for wheat with 73361 hectares. In terms of the amount of harvest, watermelon has the highest amount of
production with 237,951 tons and the lowest amount of production is 136,002 tons. In addition, the productivity results show
that the productivity of wheat is 2. 23, barley is 3. 25, alfalfa is 1. 86, and watermelon is 14. 89 kg/m3. Therefore, the
watermelon product has the highest productivity and the alfalfa product has the lowest productivity.
Conclusion
Despite the fact that the watermelon product has high production and productivity at a very low harvest level, it is also a very
water consuming product possessing a relatively high water requirement, and generally experts are looking for an alternative
product, due to the lack of water resources. Finally, it is suggested that traditional flood irrigation methods should be replaced
by modern pressurized irrigation methods, so that in addition to increasing efficiency and productivity, we can encounter with
a reduction in water consumption and its wastage. It is also suggested that the water requirement of agricultural crops should
be compared with each other using the data of the Agricultural Jihad Organization and the aforementioned programs, and its
effect on the amount of water consumed and its saving, as well as the net and gross values of crop production, should be
evaluated. Finally, the results has been compared with the national water document so that the amount of water needed can be
fully verified.
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g (S 53 p55kS) (o) ©Ygame 3)Sles (p)5okS)
Cabaly cubd > 598 (LS caSloyia) oly; Y gz o
laalaie O lojle (slaodls «(gy9liS sl &)l aslile 5|
390 oy o3l b 381 cubaly O wlio ygal 5 (08 ooyl
ol WA gl o o Sl Aol Liag oyl 40 adllles
Ol 5 (HiS) cuiS 5 mdaw 4 by (glaodly .l V¥ -
e @)ljy Slboliyl g SleMbl (5)5l8 3850 5l (p)55kS) 2y
2 weSags) N game gl b pizen A B (gjlas

Yy

OB N9,
33 el (55 Y guamo S5l o jig ol 3 S p8
5 it olmbl gl ) end S E¥game 4l
P @lgtin p3ye I S o cpl &y 5 Cuily bt st
g ddlale p3ye (g )3 |y Culgde (e 9 Cusl w5g 9 0>
OY gase lgin (598 WY guaste 1) ailandly cudaly cuds
Sim P )3 Wgdpe il adllae 550 adlale ) 0nyS
Mg Gliee HES) CuiS 5 o S jl S 565 wle M|



Sl (6, lol 4l 55 ghly (6559WiS Cladgi ;5 O cawlio (559 80 Ty S5l f axlllae

el i e Gy A U g el (L52)
aabiyy 3l ool Al 5 500 LSy iz o sl 035 g,
sl bl b (pé byl il sl NETWAT
(V) Jgaa y sy (65,9LS sles o 5L SleMbl .l o
el 036l (V) Jgdor 53 y9She aslip 5l Lalls ol b5 cleMbl 4
NETWAT asbyy zmls j clule plsl sl colys o

A oalauwl

w2 LS g Cubaly (i o (6y9liS dle )bl LSS (s
5 oleMbl oS caol S5 LLs .l BINETWAT aoby |l
b o 5 (s SpaSed cs Cedily (55l sl ]
cas p WY g ol L e Cuol 0l (g0 pands
W Olgin Jad IS gen oS ol o 03] Cilio (slmole
bl e i en ol oad bl ey oY g
ol (i ogud g slojlad 5 S (oylol Jold jLid cow
st by dlaie A cuiS &S ol @y jla el (26,8 S,

(Codaly OF qilio 5 (55,5058 Sl 0,131 ylol) it Jguad o1 5b0 Egoome (2ed (21 5l ) Jgo
Table 1-The final water requirement of the total water requirement of different seasons (Data: Directorate of
Agricultural Jihad and Water Resources of Poldasht)

oo} sl )l 5l

&> sab Juad sl o)l 5l b el sl 3l e Juad sl sl 5l
(a0 (S ) sl o) (S 5> o o) (S > xSl o) (lianls (S > CanSle o) s pb Jsams sl
4884 267 372 33 46 133 186 3070 4280 oloid pAS
3788 267 372 33 46 0 0 2416 3370 ol e
13536 0 0 1150 1605 5550 7745 3000 4186 olws a5
7750 0 0 633 1250 633 1250 3055 5250 b by, claah
8581 0 0 0 0 3871 7651 470 930 et el Sl
7970 sl wlgin
(NETWAT 13810 ) Cudaly codd £, @Y quazmo (b o1 500 =Y Joua
Table 2-Pure water requirement of agricultural crops Poldasht Plain (NETWAT software)
(LS ) cuxSo j20) allS 5L (seiske) 9o Bk (o) 355 9 s Jyae pb s pl
2100 88 298 puis cusly
1630 66 229 Pes bl
5820 91 673 e sy
2760 66 342 &lgdin bl

o el 38kl gy lsisay 16 lojls Loy 4 cule
d)Uan oS 39 o 03wl ] ol gy E> o By xS
{(Smith et al., 1992) &1 o Cawday (V) abasl,
ETo Y)
0.408AR, — G) +7=—20 1 (e, — e
- n (T +273) 2%~ %
h A+y(1+0.34U,)
s g yo oS 5ya— s BTy o ey daly ol o o
@ e o glod bawsgie T (MM d?) o) 5 e e
2 Jo5 Ko cons oo gdaw 3 (2B (il R, (MST) agl
o SB slo)S l> G (MIMZ ) 595 50 a0 o slie
g = €q (MI M? d?) 5o, e oo n Joj Ko
JLié eq (KPa) JSwly obS' o lsa gludl Lo jLid dgue8
oS e Lo b gledl o JLith imie s £ (KP) JISly

oAU Al o 5l -Y-¥

W BB e g dmbre gl cpl Sl S
sl ol 5l 0590 Ol Yo sl (JUSo yy ano 20 o )
WLS Gy 5 e Sl (e (35 a5 3 b ol celie w3,
4 (K obS 2l s jlade cplpli 298 0 04l oS ol 5l
ol & 295 b 4" Canl S5 LS 015 0lS (35 5 e e
e aoes 4> g olS Wby balyd wglate len g o Lol
OV o yen g oLidl,h) col cglite 55 olalS o 5L
o (ETorop) Jpame 35555 b plp Jpae o S
Sl sty i by 1o cosl (mmdY) 5o, el
(Allen et al., 1998)

ETerop = Kerop X ET, (1)

Fouke cus Jpaxe 355 ETcrop $g8 akaly ) oS
ol @20 55 5 Ty 5 (BUS opd Kerop ) 2
~oeiz ) SHET, ) @0 35y duslone S (izen



eelies s teee JU e 8,50l e Al /S B 9 U it 5 (550 s pald /o0 9 (550 oS 031 j0lss 1

oo e lomio pogad )3 pre s sloadls
il oo Cuwsay (B) dbayly 1 g Canl (5559l

e _ Y (0)

WR, CWR,

2 PSS e 0dd M5 Jgae (lise Ve daly cpl 3 o5
o> CWR, 9 Joamo ol 5L jlée WR, (Kg. hat) s
o> ui u_gq)aﬁ (590 % 1V .l )L&m PN u.‘!);.a.n ui
oy P 9o odemi (KOIMY) coSoyio 5y p)Ssls
sl (590 3% d&ql) u..&:— &S col (VWC) ‘5)‘17;.» :_.J wbm
(5) s 31 5 ool (MIKG) S 52 oo 3513 (51 5
il Candty ) &yp0

1 CWR, *)

VWC = — =
CPD Y,

CPD =

oAb 5 LAIBL 5, s yas b dwlxe -Y-0
Groe AL padls) wlpy b el 55, asls
BPD (s,laid] code b gT o Sy s il 4 (Lgal.a::ﬁl
doly o lilay (el 55 cuws (asls cpl )5 e o 02l
D9 0 Aol o5 Oygeody (V) dlasly Sl oad e Of oo

TR (v)
CWR,
lg o il 4 Jaame I Jols welyd JS TR by ol
3 Casd 3 3,8dee line o Joolbs g Conl (Byume
S oz 36 CWRe ol asSo 20 g2 Jly s 59058
ly o il 4 pals )] wizes sl S 5> (Bya
D9 g0 iy ) g0y g 09 g0 0bxS

__NR y
NBPD = CWR. (v)

A5 6 165 el Jpne e 53 NR 35 oy
0l opl cads e cad 4 IS auje g el
Cunl Sao 1y canl (BPD) L2l o5, (23l 5l Sl
3 e BPD (ol 2 s 6 50 Ol (590,80 a8l

BPD =

30 Sy OV pasne CulS Curdg 4 (25 -Y-1

b ol it
WA=VFe e addllas o)l )3 ely; Y guamo a5yl g Lol lazl p
Glbls)l g cleMbl (g)5kd 3550 5l cleMbl 0i dalgs adllas
coon Jobd Jleal (6)9 50 -cal 00 381 (55)5LiS e @)
Slise 5 (55) bl s (S > p S 51S) 5 Sl gl
VEee ol WAL o Sl ely; &Y gaxe syl () Mg

FragySobs < 2y (KPa °C ) ol il axys p JBl
ol (KPa 0C 1) 38 5lo sy » JSly obS o
A (Kerop ) b5 e (WA hlSen 5 olilel)
3 ol sByme b g 03903 blod ol Sl )3 1) Jpame Cliogas
bl Glosily & cuwl S5 @ p5Y 09 0 JoaS Jpaze
2l gl (65,538 Sl pMel bl cunlize (gl (yl
=y duwlxo (gl i (sl 0dd 48 \S a5 5 Aoy ¥
o302 CROPWAT 153l 5 5 (onld] (slmodls 51 uuslty 555
2 odd Bl aleMbl Ll lubre pbl | ax g ouds 48,5
ORgk cnl > g P S o0 )3 odlatul 3)90 g
g o O] 550 93 3ol B pae Ol .l B yme Ol dulxe
2 SBL 58S ol e e Ol Do el o
Cunl olS (5Ll 5 Jolae (T T g pels ol 8y Juad Jobo
dwlo > ol Ol g jaw o (gjlolas (Allen et al., 1998)
ol 31 s ol 1y el pmnl Bl O (659080 5 (50 ]
&5 o Liajl ol Ol g ecs5yltS 5 o lanly oS sl
g s s5lme O sl ()bl s 1 @5 9 JWi] (s
(B0 SH) L) (Bran s Of Cos o ol (s5lma
o Cend 4 Jpanme 3Slos 4 (ko] O) (Bpas o o
piY (550liS Y guamme Byme Ol Hlade dule (gly 0]
(¥) dlady 51 o3lizol b (We) Vg (63l ol ;Mo cud
Do duwle

W= )
Olesily 9 olS Jusliy 3= 5 BT rop bl ol 53 48
ool 583 (sbaodly 5l aslil b iy cpl o a5 canl (sl
bug oad pbul ogimgsy o 55pltS e ©)lig &
sl g 53 (gMilato T yloles 5 (65,988 sla luuliylS
A otmeg cal 2 g a5 plnl g )ll slaglonl) 350 5
Ghrae Ol e g Sl g 485 L 55 a0 ¥
28 Clus pj S)ygos (F) dbaly Gl | (LaIBL L 5L0)

CWR, = ? (¥)
cos Jypame L 390 Ol Hlade :CWR, abaly cpl j> o
3 390 LAl OTET 5 cowl (M* hal) kS p casoyo
oleily € g (M*hat) JlSe  caSoyto cans 5l 5l olS

\YAF cd.)l.gi).e(o Sy g Slwsl) Cuol o> s d)l:.ﬂ

904 9§53l O drslons V£
O pe a5y (il a5 Slas auolxe imgh cpl ) (dw plS
Sapie )5 ohS Cuns g Cunl Bgpne Mg o> 4 oS S
5 Sy 4 wimd e ot CPD L g 308 o odorias (kG/M?)



Sl (6, lol 4l 55 ghly (6559WiS Cladgi ;5 O cawlio (559 80 Ty S5l f axlllae

Wsoj 3 sl (5 WA L ¥ g plo aud 5 o5 YAFSA L
S w3 oo LS @l g bagy 0 5 (25 ©Y guanme 3 Shes
3 p,SokS VA 5 Slae b il cslyj d ixio &Y guame
P eSS VYL e SV gae g3 Slas (p i 1S
RS 3D e el ALl ) adgs )3 5 Slas oy S
YAV L g 505 o2 €S 5 9 VEFY b & guasmo yls ]
2 il gaw cpoie e B 1 g e (S
HuSa YOYANS  \VFAV-V L oMe & by e wu3 9 o] s
4 by ol i 0 by g S eaes ol
V05 L ¥ gane plo 35 md Lis 5 LS VAVAY L clges
38das (V) JSb (05 o) M5 olie (V) S5l LS
(8) 5 (¥) Jal 5 (s )3 pS ok o) (o)) Y guaea

ol 9w 2Sdes dlp JS g 5 Jgams 09,5 pn o

2 i)l g0 SYgame g sali 6 (bl il
bl Slas plo g wis duygl dg50) Slges (gla gibdiws
(sl adole bl plo g dog (s cslddgle )3) (gladsle
5 OPP B Aix @y (bg) ORE) ixko Y g
N gao plo g S5 S g S S IS g 5515
o ols s whiia) Gl Vg (ixio
o (Sl (gily 3 o pliS) WME ((g5dls &Y gaze
2l g (NP s (e caw ) Sbuje o (O
ol )3 (o) ¥ gae Cunidg (¥) Joio ol (Sl o
o123 (¥) Jga 1 &5 psbolan amd o (L5 1) 08 (bmlyd]
(2l CutS o yShe lacanaind phe 34 e
OME e CuiiS e 0 9 o VUYAAVE L o &Y guame
Osepd Gl a1y Ag lie op i YOYOYVY L
g 4 bopo 4y bgrpe (ot o 50 5 (5o 2508

% Ol il 3 ()5 Y gasme Candg (25,1 - Jgsa
Table 3- Assessment of the status of crops in West Azerbaijan province
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Figure 2- The amount of crop production in both irrigated and rainfed sectors in West Azerbaijan province
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Figure 3- Yield of crops (kilograms per hectare) in West Azerbaijan province
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Figure 5- The share of each product group in the total production for dryland yield in kilograms per hectare
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Figure 6- Comparison of the net and gross value of crops in Poldasht Plain
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Figure 8-Comparison of productivity and virtual water of field crops
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Figure 9- Comparison of the net-gross income of Poldasht crops
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