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Table 1. Actual wheat evapotranspiration, effectaia@fall and irrigation water requirement of dmydairrigated
wheat in Fars province and Iran from 2000 to 2010
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(m’.ha’) b 2 w&“’ 7o) Net irrigation water
< = Effective rainfall requirement of irrigated

Irrigated farming Dry farming (m*.ha’) farming (m3.hail)
JPECIRNCE IO RGN [P g% < I IR R < T PV O < IO (L

<=y Jl Iran’s Fars Iran’s Iran’s Fars Iran’s Fars
Year average province average province average province  average province
2000-2001  3,300.55 3,958.75 2,796.31 2,558.61  86.47 54.90 2,784.33 3,903.85
2001-2002  3,832.59 5,030.11 3,537.70 4,060.83 108.21 86.02 3,199.11 4,944.09
2002-2003 3,873.27 4,702.62 3,887.94 4,383.36 98.37 76.54 3,253.18 4,626.08
2003-2004 4,074.15 5,008.20 3,909.49 3,690.01 104.27 77.99 3,389.54 4,930.20
2004-2005 4,119.32 5,063.33 3,408.55 3,360.55 102.42 91.34 3,612.19 4,971.99
2005-2006 4,076.91 491288 3,665.98 4,407.86 88.95 65.77 3,568.30 4,847.12
2006-2007 4,135.21 5,182.29 4,021.87 5,182.29 107.26 89.44 3,581.36 5,092.85
2007-2008  3,155.66 3,752.34 1,763.59 1,187.69 55.68 28.15 2,886.47 3,724.19
2008-2009  4,001.74 4,143.77 3,629.01 3,378.95 81.48 50.47 3,717.99 4,093.30
2009-2010 3,405.95 3,901.71 4,162.02 3,405.00 100.66 66.17 3,160.72 3,835.55
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Table 2. Blue and green virtual water of whedtans province and Iran from 2000 to 2010
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S eSila o ol el oSile e Bobd et oSl el gl etS oSl ol ol

=hs Jb Iran’s Fars Iran’s Fars Iran’s Fars Iran’s Fars

Year average province average province average province average province
2000-2001  1.002 1.099 6,610,124.88 1,372,912.58 0.12 0.08 331,363.41 5,456.09
2001-2002  0.980 1.080 8,068,035.96 1,738,029.54 0.12 0.09 503,271.54 7,705.02
2002-2003 0.984 1.085 8,564,647.35 1,753,458.96 0.11 0.07 535,487.69 16,705.18
2003-2004 1.006 1.082 9,804,885.60 2,014,846.28 0.12 0.09 558,943.62 10,178.10
2004-2005 1.021 1.078  10,179,994.54 2,077,021.82 0.12 0.11 512,458.47 15,602.48
2005-2006  1.026 1.085 10,403,669.21 2,218,500.48 0.11 0.06 483,460.60 8,479.48
2006-2007 1.019 1.078 10,771,179.59 2,454,692.13 0.85 0.07 4,521,464.0416,748.71
2007-2008 1.050 1.110 6,825,304.46 1,353,989.88 0.14 0.11 199,073.28 1,722.18
2008-2009 1.027 1.097 9,213,995.95 1,434,341.88 0.11 0.06 517,612.35 5,487.79
2009-2010 1.026 1.096 8,169,467.60 1,215,776.42 0.12 0.08 655,420.45 6,782.80
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Table 3. Wheat purchased and irrigation water prind-ars province for 2000 to 2010 period
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s=hy Wheat price 9955 (5eSilee ool ol 2988 5eSilee oo ol

Year (Iran’s Rial.Kg") Iran’s average  Fars province Iran’s average Fars province
2000-2001 1050 1036 1005 1137.82 1104.28
2001-2002 1300 1282 1244 1384.51 1343.69
2002-2003 1500 1480 1436 1604.61 1557.31
2003-2004 1700 1677 1627 1813.73 1760.26
2004-2005 2050 1979 1962 2134.41 2116.15
2005-2006 2050 1979 1962 2147.89 2129.52
2006-2007 2250 2172 2154 2341.75 2321.73
2007-2008 3050 2945 2920 3268.16 3240.21
2008-2009 3300 3186 3159 3496.13 3466.23
2009-2010 3700 3572 3542 3916.33 3882.84

Ol oy sl 4o puiS (g5le Ol soee idu 500
Sodly Sl ol nl &5 wes e JSa5 ol 3lne
ol ol Ol gl ol pasS cosS ol
P gy Jyame 5 ol ilre T ause
VoSS 0 50a8 0l by gl o bl
QL....; e U Q.ﬂ aS Mﬁfom RO IS VR WY -9
S 2l slme ol anze IS 51 plisl Gl e o o0
10 31 canllae 5,50 Al 03 0y30 ob 35S by b paiS
u])k\.&o 450;‘ 4\44.‘>5.tlaw| oéﬁg):t.i;;AM)O Yy u
e a6l ooty (sylel Ol Ced g (55l
plie (pend igyo0 sled 4 abie Bro g Ol Bpas

2058 5eSles b oy bl (g5lme ST Sl

Dl oo oddlice a5 a5gF len el ool auglas VS
Syge dlle 0o 0y90 (b S g gl ()l Gl
Grae il ol IS 5l ao,o Yo B VE o casdllas
elaisl 053 a1 ,5aS mhaw ;0 palS wdy gl 0l
I 5 bl ol e a8 el Jl>y0 plcenl ools
Qo VE LA ol 00 0,50 (pl jo 158 paiS e
3ot (nl e V5 ) sladsar @l Gk ol
5 ol doyo Ve Sl job a4 50 aYle sl i,b
sy 05 5 0oy D B Y L5 il (ol ogmgn ] 3k
Sb gl e o plais] vg3 4 |, HelS o pudS



\YY \vaf QLA-A-V-J t»' /r=5.> o)Lo.M:" /[‘,.7:...; D 0,99 [&He QLAM“ )

= 20,000,000.00
¥ B
j. bl 15,000,000.00
S, T
v = 10,000,000.00
Ean s
‘L = 5,000,000.00

=
3 E e M M M [ M M M |
‘j" -~ 3 2 2 2 2 2 2 2 -

%, %, Y, b b, KN b % % @
Y @ % s o % Ty o Year

[ R N E PR L -y PN -l K

Wheat's total virtual water of Fars

S 0 a5 e ol IS Kl

Wheat's total virtual water of Tran

VYA-AR Sboj o3k 5o 58 cnulon b dslie 1o o)l pliwl poiS o 5 jow s3lme ST JS -V S8
Figure 1. Total green and blue virtual water ofsqanovince compared with Iran’s average from 2@02010

GAYAZ Jlo 5l bl s ) mdaw a5 ol Jb> 0
SlagS a4 wjls Jop sxg, YWAA-AY eljs Jle o)LL
5 LS YOVPAY s 0y50 alls Vo 0,90 sla] jo a8
axgr B asS cnl o0g LS YYFAYE 6,90 slol o
Fae oL iSlas a5 AY-AY ey Lo jo a5 cel oyl
o OESe 0 S o AVYYE) dle Ve oj90 (pl o
sl Jls 5l S b b puS cliS ) mdaw el ools
AV 5 POIVA Sge i,b L cus 5 a) AD-AF 5 AF-AD
Las cdl,o wb a8t .cul oog (LS ;o oS o
AB-AF 5 AT-AD slaJl ;o eS 5,L Jlade 04
sy e ol 53 OB iS5 b 4%
550 oyse ol g atils AY-AY Jlo 4 o iol58

S‘wlomw&élg}mxgbijg

9 solazsl LSLQLSJSM.A.»AJ O (e RS “""5‘&5’“ Lp‘j
paS lase fles lojlg ¢ Jlo oylgie 4y ol anils o3
» 05)3‘ M‘ys‘o AO-AF LS’T JL..: 50 W) \.\.Jy
O (bl Ol (oS o Gygrke VIO Cpas ialS
il anals p 3 (p9zadre b, o)khke
IS il oads ooy Hlas ¥ ISy oS aigSles
Al Ve oy50 0 o, liwl o paiS cilS 5 e
aS laisS @y ccnl ails gus 0V LialS gy )90
4 LS FANFAA 4 1TV Lo o LS FOV-PY
paS clS 5 e (blae o el oo, YWAR L
G, YV Lao38l YYAR Jle BTV Ll sl ol
VIS8 5 Y Jgax o a5 weSples 5 wad o0 LS
5 &l Gilme ol Hlade aiiin wel ool eols lis

ol S YWAB-AS ely; Jls @ by e 5 ol anse

30000

(Gady

2, =) )

Jpaze J5 sl 4 (L) Osloe) a0

<3
@ el %

Cost (Iran’s millien Rials for total production)

Virtual water costs in Fars province

Yy R,y

W6 ol o ol cilome Sl e

so000 b
o 4~ -I: -E
; /jS-li - ; _- _- m _- [
5 5 5 5 5 5 Jhe

Uy, o My e hy Wy, Yy

QS‘ G 2> Gy g “0 Y ear

JPEL g ) N PEIST N < B0

Average virtual water costs in Iran

WWYA-AR Sloj ojl 50 598 (pSSleo g )8 bl Sb LB pasS g ol o3l ol aze -Y JSi
Figure 2. The blue virtual water costs for irrighteheat production in Fars province and Iran’s agerfrom
2000 to 2010



poiS kel O caad g (silme T 0,915 sl Jgame adgs ailss Bl z glos 5 (sasal \YA

Oyge Jlo 00 (b Coluss iy 09d oo Trhae S
5 Pl puS S 5 4 AB-AF elys Sl 55 o) 2
Srae SSL GRlEl carse ol (nl &5 ol aib; oo
Jlo plen o oo e (ygeken 10 090 b (g3lme O
25 e U5 LS (gekee 93 90> AalS el oad
S8z ggoge MY (elyy o jo paS cS
2l 5N Ol a4 WS e hbe 58 1 ol Brae
G ol glgs 4wl Brae 05l )2 a5 098 et
gl ol b ol Lo j5iS 0 a5 (5L el L
Sl oy Cupde STl GalS > (nl b iS5
b g jaelin )5 o0 &5 > Cawjd ns 50 lis
S AD-AS aile glole 5 o5 adie plxl sk
kS & o mle don g Al I8l AL ke
Bl 5l (o850 g whoed SS 5 gl A1 B0
b onlple adoe 0033 5 (6K eanl B)lae sl
G oogd s)losg> (ool s, @ gop &S pj 4
iz et Shadg e lnl 4 o, pagde
oS ol )8 s A el oy oS oy Jee
asbie 51 (610 0 00 o yob g o Buolas 1 (S o>
“aloyw loanie Bro b Ll 4wy, 00 st @
5 029 Gl Bt § LSl il ol 5,58
5 &S sl Yl slaas jo asly w)ls O Jlasel
oF ol 5l 5 oailole 5 baSis ol 51 (6,150 20
a5 @ kel Sl Brae a8 Gl 0538l 095000 o &
oS Oymed obylSaly g Al lEl gy B
2 obl @l Jeol leS 5 (S 5kl sl

el 4385 )15 (s er 9590 s A

Sl el ool LY SS o aS eb les
wlie gy () Ol )3 @3 puS S )
ool ol Ll ogls eVl Jee o)L Sl Ol s
a9k Oled 9 Fge b Sliss wad llas s
Fie ook lade A=AV Loy w0l o alasdle oS
25 gl bl ecdls az s BB oaalidl g8 Jlo @y s
< S N e S o
S ) g ww gl b jo cdl malS po suiS
25 gl LS s See (5l alive (09, b o
Bl s, ()l (28l g, B b s
20 iS5 e 156,90 (pl (SLL Jle g0y il
(ompn Syge 0,98 )3 3L alS fge AL B
Wl gao,e VIO kals puiS ciS n) mhw JS
9 ol oSl Jlo aws 52 4y OLJB ciS 5l Ll
rlplo 0,8 (b Iy (o5 (IS gy s &S n)5 gl
ol 4y o 5l Lol 68 sl 00 0450l yo
S 3 el £ i Jlu S 3 3y 4
abls ol b slaanse 5 s )lal ol 6 pan
3 paS LS 5 gl & s plas B
2als 2l wg, YWAR LAYV Jlo 5l siS mlas
Ol G bl g Sl ol a0yl Cenl assl el
pasS ciS ) mhaw el AVl Fge (5L Sl
Sy Sl Fga )l eyl 4 Cond o
e ol cus ny e ol o Ll el
KB s sl | ol e <5 ARV 5
oals dalol 1) 595 cil8l wigy o ligs g odwls o)lg oz gs
S Loz Sl 6l s 58 el po el

600,000

~

[

-
-‘;I =
- (=1
) L 400,000

)
— N
N

o

=
9 =
.5 200,000 -
- = /
—_=
\ ~
', |‘-’|
LN
— 0

2000-01 0 2001-02 0 2002-03  2003-04

— 5 = W E =k fp|
‘_'..-)G QL—-H' ).b D oS WS)-}._,. ::_Ll...n

Dry farmed wheat cultivated area in Fars province

|

200405 2005-06  2006-07  2007-08 200809  2009-10  Ye€ar

‘_'..-)G‘ Qt_d| -~ ~_JL_1_)G ‘m.::,.:S £ ::_Ll...n

Tirigated wheat cultivated area in Fars province

WAL BV slaJlo (b oyls ol Gl 5 oo paiS cotS j5 b i =Y IS
Figure 3. Changes of the cultivated area of dyienigated wheat in Fars province from 2000 to@01



AR

\va¥ UL‘“‘“U /pgo o)Lo..ﬁ: /w::.u 0,99 Jode Slagass

8,000,000

120,00

6,000,000 |

2
100,00 I

i3
)

—

__‘-:h...n

= “
-t [
= =
-~ g | 80.00 f’L t:-:
T, = =g
\fl = 1,000,000 60.00 ,3 g
O 1
g ¥ E
e o, =
\ = 2,000,000 =
1 = (=]
- el 3
IS L2000 o
=
0 0.00
L
2000-01  2001-02  2002-03  2003-04  2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 Yea]‘

—._)5..".5 JS e ‘na.: SAS I3 ::_Ll...n
Cultivated area of dryfarmed wheat in Iran
—j—‘,’,.:.S‘,o‘m.'f;.:Sﬁ;:i:._;ulS

Total wheat cultivated area in Iran

JYSS an LN N E YKL PG L Sy A
Cultivated area of irrigated wheat in Iran
....... AV fee A oeibee
Average annual effective rain

VWAL BTV GlaJle b ,5iS J5 50 by g aes posS iS5 amlaw &l pois -F IS
Figure 4. Changes of the cultivated area of dryiengated wheat in Iran from 2000 to 2010

Sras Cwpdl Cupde p 60 wall 353 £edge
el 2l )l s 5 ol glie
355 2l Gl s Gl SIS slean e S0
Sy Gl b cwl (See 4z ST ol Gras a8
slo,lSal, 5 solizul a5 alid o Ll il ol jen
a0 &l Gl el Ol Gpan 0 g9zade
hos 5 e Cem olatl (oele azgi (lyie
5 e 4 )5 i (nl b &S plaanie 5 o)l
oty s iS5l B e e e ol psliS
Sly G 5 38 a3 s3lme T oo I IS, o g
ole lahy) 5l eoliial s ciS ) whaw A8l
Tobw 3l eolaiul asle Of Jlasaul o s9>4d 0
asle olagby, ol Gras cou ;0 55 5 oL K]
2o S8 LS 50 (LSS lal )8 5 okeleS
Sl 1) e sjlome ol i ol ol 5 ol b ol
05 SlS Slagadgi ol ilre ST 25 L g 0l

2,5 (297ad o oy sleas e

Ol iy ol 5l ool Cans 4 gl @ axg b

2l g e Gl O Jlake 380 s a5 L0
STl slezel BB laools ils aiejls 095 3
150 50 oo solatl Lol Ol 580 (6 uSo5lul Il
2,5 oolaiwl adei milgs 3l les oo cadl anilad g2

P eSS A ey paS Jeame jlade Ol s

WA Jlo BATYR Lo 5l 5088 US 5o 5 oyl ol
il ol S Jpamme e g e ali>da aS
AY wb&‘ ey O)yg0 0,90 Cewso Al Y o u»)lé
2 e oo, YV iolidl cde 4y a5 cldls (sow )0
e 45 el o, ol i o0l &, ol oS
25 gl el 0szg b bl (pl s paiS Jgaze
US8) sl 00,8 b 1, ol Loy (s, qopd S
25 g e iz e &5 dasee (LA @l o0l O
5 S pj gl @alllas 990 (Sloy o5l )0 wWed o
bl Loy 0)90 el o sy Jpame S e
S ) gl gy GRIB S g 09 090 sl
ol a ol 5l ol sleanie 5 gyl O Gras
s gl B (dgy 4 gsoge onl b Gl
al o Ol ) QLB a o 5l Gl 68
25 gl alis paiS Joame wlgi IS W, F S
l). Wy R Syg0 0,90 LS'L'L' JL...; 99 o Ll sl cns
Slde paiS OL)B S ) mhaw (il Wy, S92
o Jl o ol o @l il ol ange wb e

! S (g 350 0y90 IS )0 093 Hladae o VL



3,000,000

2,000,000

=y

L) \_J e
Yield (ton)

1,000,000

(a

0 ] —— el

2000-01 0 2001-02  2002-03  2003-04

-.—‘_'w‘;,b‘ Qt_d| e ‘n.x.: Jj._'l:«vu .«.__Jj.?

Dry farmed wheat yield of Fars province

2004-05

—— e ——l

2005-06  2006-07  2007-08  2008-09  2009-10 Year
g oo |- § alt | =
‘_'w‘;‘b QL_al 5= u_JL_z_)G ] Jj.d:n_e -«.__J}.u

Iirigated wheat yield of Fars province

VWAL BTV slale b oyl obisl mos 5 ob,l paiS sodes Jpame jlade -0 JSo
Figure 5. Dry farmed and irrigated wheat productiofars province from 2000 to 2010

20,000,000

=y

L) \_J e
Yield (ton)

(a

5,000,000 "

o /r__‘_,—-i——‘——fa
L0 OO, D0 \v

—

2000-01 2001-02 200203 2003-04

s e Hlyle ’°‘*“'<’ Sy

—— eSS 0 o polS sy

Dry farmed wheat production inIran Irrigated wheat production in Iran

2004-05 200506 2006-07 2007-08 2008-09 200910 Year

=, a0 PRELgRW YL

Total wheat production in Iran

WAL LYYV Glalo (b S JS weo g ol poiS sodgs Joame laie -5 JSo
Figure 6. Dry farmed and irrigated wheat productioiran from 2000 to 2010

55 99790 Gy g (el (oloizl ((Sam )b Jalse
Slollags 5l wiz jo nlple wish 85 o Wb
B O N e R U312
9 opber @szabpe ol Bras 0 wsh oy pass
Corel Coel @y azgs b Ll wiboo SRl laasy o
blas 5 (3L wyzge Glam o eiS ol
58S 50 paiS g Jb e e ol b s e eleix
Ll Gl asly (55950 S & 0l (S S93 w0
il oo Sl ol Glre Ol s a5 (6,500 ST
ol mls gl A eFlen cnl Lol 68 s
Selsi 51 (S e o S3lme ST ad (e iagh,
Ol e a5 Ll 5 el ools olazs! s 4 |,
gl 5 algi ke 4 el j5b 4 ol 5 Sew 55le
25 gl Slpss o5 cal @V )l (S 2S5

D55 R emip 090 Jpame ag g caS

Ol B g jw g 2 Gibre ol anubre

5 Brae ol e a5 0yl oo w8 1) el (l g k]
B Az 050 paiS (9 w>ly adg lp ol ange
Ol e s aie pol> Lisgh 0 a5l oS
22,0 W 5l jsb 4y )8 bl )3 pusS (55l
& il () a5 5 1528 b 3 a5 T JS
eoplplo cal 1525 adgs S auo 0 VD Kl oo
dalllas 0590 Jlo Ve 5l Jl @ b lal ol ax S
Ll wls oladl 055 a 1) ol posS odgs oy i
wlal o ced 5 gibre O pogie 5l colizl

Iy oGl nl g 00,5 Joolw |, golaidl glo Jlos aloxl
Oy golazBl oBauo 5l 1) 095 (slaasl, 4 54l o
dox L a5 cul dazg Wb Ko g S
9925 )18 Joe SOe wls Ol 92 480 5 soladl



\f\ \Y“’(\‘ ul.u.ul)/rnsé O)LA-M/[V?!-A-J 0)33/‘:’% ‘—‘L“M

References

Allan, J. A. 1997.Virtual Water: A long term solution for water shaniddle eastern economies?
Paper Presented at the British Association Festiff&@cience, Water and Development Session,
TUE.51, 14.45, 9. Roger Stevens Lecture Theatresdusity of Leeds, London.

Arkley, R. J. 1963.Relationship between plant growth and transpinatilgardia 34: 559-584.
Boggess, W., Lacewell, R. and Zilberman, D. 199Fconomics of water use in agriculture.
Agricultural and Environmental Resource EconomiGxford University Press, New York.

pp: 319-372.

Chapagain, A. K., Hoeksra, A. Y. and Savenije, H. G 2006.Water saving through international
trade of agricultural productbklydrology and Earth System Science&0: 455-468.

Chapagain, A. K. and Hoekstra, A. Y. 2008The global component of freshwater demand and
supply: An assessment of virtual water flows betweations as a result of trade in agricultural and
industrial productsWater International Journal 33 (1): 19-32.

Cole, J. S. and Mathews, O. R. 1928Ise of water by spring wheat on the great plamdeu limited
rainfall. USDA, Bureau of Plant Industry, BullefNo, 1004.

De Wit, C. T. 1958.Transpiration and crop yields. Vol. 64.6. Vetsandbook. Onderz. Institute of
Biological and Chemical Research on Field Cropskeidbage, Wageningen, the Netherlands.

FAO. 1978.Effective rainfall in irrigated agriculture. FAOo@porate Document Repository. Food and
Agriculture Organization of the United Nations, \dielle Terme di Caracalla, 00100 Rome, Italy.

Hanks, R. J. 1974Model for predicting plant yield as influenced Wwater useAgronomy Journal
66: 660-665.

Hanks, R. J. and Rasmussen, V. P. 198Rredicting crop production as related to plantewatress.
Advances in Agronomy Journal35: 193-215.

Hexem, R. W. and Heady, E. O. 1978Nater production functions for irrigated agricuéuAmes,
IA, lowa State University Press.

Hoekstra, A. Y. and Hung, P. Q. 2002A gquantification of virtual water flows betweentiwas in
relation to international crop trade. Value of Wdesearch Report Series No. 11, IHE Delft.

Hoekstra, A. Y. and Hung, P. Q. 2005Globalization of water resources: Internationatual water
flows in relation to crop trad&lobal Environmental Change Journal 15: 45-56.

Hoff, H., Falkenmark, M., Gerten, D., Gordon, L., Karlberg, L., Rockstrém, J. 2010.Greening
the global water systerdournal of Hydrology 384: 177-186.

Horlemann, L. and Neubert, S. 2007Virtual water trade: A realistic concept for redob the water
crisis. German Development Institute Studies.

Jensen, M. E. 1968Water consumption by agricultural plants. In: Kmeski, T. T. (Ed.). Water
deficits and plant growth. Vol. 1. Academic Presgw York. pp: 1-22.

Karimi, A., Homaee, M. and Moezardalan, M. 2005Uniformity of water and fertilizer distribution
in drip-tape irrigation systermigricultural Science Journal 5 (2): 53-67. (In Persian).

Karimi, A., Homaee, M., Moezardalan, M., Liyaghat, A. M. and Raiesi, F. 2006.Effect of
fertigation on yield component and water use eafficiy, Agricultural Sciences and Technology
Journal 1 (21): 11-22. (In Persian).

Karimi, A., Moezardalan, M., Homaee, M., Liaghat, A M. and Raiesi, F. 2007 Fertilizer use
efficiency for sunflower with fertigation systemlournal of Science and Technology of
Agriculture and Natural Resources, Water and Soil Siencell (40): 65-77. (In Persian).

Kiani, A. R., Mirlatifi, M., Homaee, M. and Cheraghi, A. M. 2005. Water use efficiency of wheat
under salinity and water stress conditiofmurnal of Agricultural Engineering Research 6 (24):
47-64. (In Persian).

Kiani, A. R., Mirlatifi, M., Homaee, M. and Cheraghi, A. M. 2006. Determination of the best
water-salinity function for wheat production in Norof Gorgan.Journal of Agricultural
Engineering Researctt (25): 1-14. (In Persian).

Letey, J. and Dinar, A. 2000.Simulated crop production functions for severalpsravhen irrigated
with saline waterdHilgardia 54 (1): 1-32.

Mathews, O. R. and Brown, L. A. 1938Winter wheat and sorghum productions in the Saouthe
Great Plains under limited rainfall. United Statep@rtment of Agriculture, Washington DC, USA.

Mekonnen, M. M. and Hoekstra, A. Y. 2010A global and high-resolution assessment of thergre
blue and grey water footprint of wheklydrology and Earth System Science$4: 1259-1276.



Minhas, B. S., Parikh, K. S. and Srinivasan, T. N1974. Toward the structure of a production
function for wheat yields with dated inputs of giation waterWater Resources Research Journal
10: 383-393.

Stewart, J. I., Hagan, R. M., Pruitt, W. O., Hanks,R. J., Riley, J. P., Danielson, R. E., Franklin,
W. T. and Jackson, E. B. 19770ptimizing crop production through control of wiatad salinity
levels in the soil. Utah Water Resource LaboraRurlication.

Vaux, H. J. Jr. and Pruitt, W. O. 1983.Crop-water production function. Advances in Irtiga. Vol.

2. Academic Press, Inc. pp: 61-95.

Yang, H. and Zehnder, A. 2007 Virtual water: An unfolding concept in integratedter resources
managemeniVater Resources Research Journad3 (12): 1-10. DOI: 10.1029/2007WR006048.

Young, R. A. 2005.Determining the economic value of water: Conceypid methods. Resources for
the Future. Washington DC, USA.



143 Cereal Research, V&, No.2, Summer2015 (131-14%3)

Deriving crop production functions to estimate wheéavirtual water and
irrigation water price

Farimah Omidi* and Mehdi Homaeé’
1. Ph. D. Student, Dept. of Water Engineering, i5meand Research Branch, Islamic Azad

University, Tehran, Iran, 2. Prof., Dept. of Satiéce, Faculty of Agriculture, Tarbiat Modares
University, Iran

(Received: April 28, 2014- Accepted: February 2B2)

Abstract

Wheat is one of the most strategic agriculturapsracross the word and its production plays a
significant role in human nutrition. Water resowaearcity and sequential droughts events in Iran a
two challenging issues in providing water for stgat crops such as wheat. In the other hands, large
amount of wheat is annually imported to the counihich needs more attention to wheat virtual
water and its economy. The objectives of this stwdye to determine the amount of green and blue
virtual water of wheat, irrigation water price avidgtual water flow in Iran and in particular in Bar
province for ten consecutive years. Consequenthg tultivated areas, crop production and
precipitation data were collected for the period2600 to 2010. The potential evapotranspiration of
wheat for every province was obtained using NETWARckage. Calculating the actual
evapotranspiration with FAO crop water productiandtion, the effective rainfall as well as the blue
and green virtual water and irrigation water piere determined. Results indicated fenging the
land use from dry to irrigated farming and mismasmagnt of water and soil resources as well as
disregarding the climate have increased the iemjatrea, virtual blue water and costs being folthwe
by decreasing dry farming cultivation area, virtgaeen water and crop yield in Fars province.
Although the irrigated areas were increased intlastyears in the country scale, the irrigateddsiel
was reduced which increased virtual blue water eosts. There exists no scientific, economic,
environmental and practical justification for sumtnsequences and the costs which imposed on the
government and people are not returnable.
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