VWAV Sl / p5ler 5 Jor esled / oa35l05 J/ (oanb mlis 5 (550108 058 5 pske

S P, 50 @ Dpae gals 5 01 68U 9 Db Ay, arw g ow) p
ool Oll 53 JU S Kisaes Suds 53 Ol b (g bl Cilises

*\

‘-;“'Jnv} :‘Jadl.ﬁ‘g o.:‘}dq.;.ﬂﬁ‘ J.GJ.W

APIONA oy )l € ADNV Vo 1dly s e ,)

A~

sab O g S5kl S snel 5 olS Ay 03 gdoms 3 154K BB T lie s 53 IS ST sl )l 5 (K ady s Ges
Sl Ssline CudS 5o b bl il sla B,y 53 )3 olS AS, Jaad Jsb s ady; Arm g Kg) gy Sa b ol anlllas
0 3 5 L S b B s s s 3 A (Aes S o e (gl 9 S F e 5o ady) peas (S8 g 9 e SO
20 2SS (ol g ((daw ) o kd 5 (elaw (gle kS (glazm 92) mhaw aw 3 bl s el sles b (O cdul)
A P b e, e a8 el ol LS il s (Jlgte b 93 55 (Jgeme O 5 548 e b ahal Dley) mlaw s
93 iy 835 S S o3l 5 0555V Jml b L o B VF 55 dd) 0558 Jsb 3 (5S4 ged A plowil S e sdalie 5 4l 5
Ll 48 s 88 el O S b (Saudly sla dlo s pied 5 S e gige Cdlsy by, 5l 58 S slaaY
aim) 2L o Lol cd salin gl g (solal 5o OF (o Sy (mbaw 5 (sl (g)lal 5oy Gas ik 4z ST 5ls DL
Ay Joab Jgb s ady;y des &S o e (G onl 53 .23 K 1B bl of cdS 5 bl py ST co sl e sbay
b g 5 gbay il syl (sl b3l Bl s 4ty U6 Ges ks S IS T plawl bl b gl 55 OF s 5 s
Sl e alyy 3lg Ges 02 gdme 53 usb )y 3 geS Ol Sl ealiel b lal pa 5o O e delons 1l (g S 0510 e Sl VY
CIPASTE g PP ECHNE N WP AVAWE S SPRC ST KEpTRCIR INWISFR LM T KPR G W ST AR SR PRSI W
Slo a3 5 sl s (ol o Ba) 4 Cund (sol3 e ssba (e slo s el 53 )b ks, KES 03y g 3l SRS
Slo s (T 53 ady; K5 U5y pead on it SN DL 4y K23 03 ol e BB OF oS sls DL 2158 e
°o=¥o) SLa b ¥ 3 lazm s 5 (i (slohad Gl ) 5o oS Il 5o (S (g Sl YooXe Gas s b )
23 ) (SIS Ko g ek 8 S g 5o G FCSISS Hsba v ) lekd B) e ady; S sdalis (e Sl

2 7l e Sle PO 51 Soml laGes 5 dajles poled

4\.:-1) &E g;.a)LbU ATJL.-: L‘-?Ehnﬂ 6‘0# L‘-?Ehnﬂﬂ). 6‘0# ss:J).': sﬂ\.:-:) W_,S du\ﬂ :‘5.’\.:15 ‘5\.@63“9

Ll e e ($5LES i s ol R (Sose e @ PRV

Sl o ls g5,y alisS eulisls (Sl sble oyt lsbial 5 ad )l wlia )8 Gile gl L 5 e )
hassan@shirazu.ac.ir : S35 ;S oy (3o J gins 1 *

#4



VWAV Sl / p5ler 5 Jor esled / oa35l0 J/ (oanb mlis 5 55,5128 058 5 pske

oS i) s 055 L S ol 5 ey (s e e Vo
Glodad hgy an S le 5 glo a8 g, 5o )b
O A e Ol 53l (6ols e sba ok
(o gl lad Sy 55 b olS Win ) e Ol o R
o 2 s (G sl Vo Gas U) S e Y s
Dl 3S S (6 e Sl Yoot s js daw 5 (glo s
oLS i) Jie Ges L5 S p3el (M) ODSGes 5 1L A2
S 00 LYo 5 Sl YO Sis,fe BYe 5oyl
S Al e e Bl Qe E b ey O S5 e Bl P
53 3 ol Wiy Wi Camdy s 03 (VHOLGs
e VIEY LAY ) (s s o o 035 WL el
Fosle ) bl Tl 5o 1y o3 ol atyy ol Gas
Oy 538 GolpS el Voo Sl o8 S
5ol Sl 3,8 o o aday G b 3L ST L elS LU
Lads; LS (S o (555 5l 0l o s 55 olde sl
e S 8 Sl s e Sl e
Wiy a5 (0) 301 o 50 5 B Dl 5 ady, L
bl d o ol (S5 Caopar S Sl 2 esdle wlS
i ole s S ol osh) Ozmen oS A L
e s AJS(W|63.:E.>J);(/\) &3l e (0) 3405 Ko
A 5D Laaio 5l deoss 53 5sd LS o3 olS S
legl LS e 3 e Bl P Gas Sl Sl (s
iy Sl Vb s SKist O Sl datee (1)
WAy G G 3 58 s S el b e ady, sk
ol 3y Bl St il 5 Sb s eslizal L5 Cusb,
5> Solal Olie aalomn 3 JIAS 30 Lalse 5l aly; Gos
W@\bl.@|u&p¢w ealS gk 4 als 63 gdes
3 B Do il QLS gl sl mie o
S I3 5 o dmslous 0l s 5 olie b e el
U NP R AP K SNPU S PO
Golal cms o s Ol Lalls Ges ol &osline Caliies

W e O e (e 358 (b 0L b
Sl (V) Al e aes 0 Zo s 5 5 slacdle J 28
oY (Al sl 4 (3L amilir) OF e DU 2als
33,5 palS &y s A 3 b Skl pa s ol
i) e 2 L olS 5 S R P e N g e
ok (0) 353 Glas s ST Sl 3 O JEE 5 QLS
P S S et Je S L L (V) b
53 Ol Ol s e A A S a8 bl
fr B3 gy Sy s A S5e sl bl
el IS Sl s
SO ol Lz (OA) JASY 5 (YY) 0L s 5 IS
Sl 5 eine Jolge sy sy aluy iy Gl JolS Jute
el e g el Dl SIS el ol bl
SYsb i S ST dssas 515 OF) 5L s !
SLetar a5 358 0 S alyy Jsb A3, A3k b s
Gl 553 nl s 258 0 a8 s 035 AL 5 Sis
Wiy Ay 5 e sk e alen S s e Lol b sS
adax 3l ol LS g adlles L (VF) oSl il fals
5olS g a (Sa S 3wty mig 38 S )
Ges Sl L ety 05 5l Vsame Wl )l Sl ol
Shes s ey ol oo GalS Sl s 5l 8 S ol
Glotas 5Ll gla oy amlis Gda L oS 2ule3l 3 (YO)
Gl 3 Bl plndl Ol 5wty any B2
Slaasl 53 5 by o St o w53 baaly ;) (e kb
S aalllan L (14) e by oo 2l LT o815 oy
3,5 edlsl o el Cidise Ll 5 55 o olS aiy; 55
GAlS et 8 oy S Gas 1L el (SIS
S glacassise L3S 518 (00) e 5 oL b oo
Glaphll dd, (i o b olS aly) Ges a8 Esl,
5 50b,e das o als dj—gc-m—’)j—lﬁ—’ Iy ol
Sl Cilie glaay 5 o3 olS aly, s V) oL
oo U e 5 5 o slo a3 (5Ll sla s 3 1)



BB, 53 Ol Gjuas SalS 5 0T 80 5 O3 adu) Ay o) p

el o Slwgpas 55 N

EABTINN P bH  SAR EC s

Na- Mg? Ca? CI SO,  HCOy (dSm™)

o YN /A ¥ o/A Vo VIA XSS A/es sl Ol

°/A V/0 A °/40 °/¥ \ VIVA oY /D) Sene ol

ok e Cd SAR (S S colas e LB EC
b3l g ps 5l J ae s S (S5 5 plend Sl gt S Vg
K P NUSAR (O s pH - fo BD e e e SO
(p.pm) (ppm) ) ' S (/) (g/em’) e e Gusl)

00 VAVE  eNF AT \/FY AN oY YE /YA VY Y fY Yo
0 VY e/o¥Y /oY o/¥¥ NYS oY YE AN VY fo  fp Yo—fo
o VEEY  e/oA /XY o /AT AYA  oAY YO \YE VY YA 0. foso
Yo 4/8Y  o/edA V/T) VoY MYV AD YT V/fY VE Yso 0. e

5 a8 e Bl s alS (il S8 s es
ol glo o ((laam o la ass 53 D0 oS Al 5
L6 5 Jpame T 5 OB Ol b mdans 5 (s a8
il 53 5 ol Wiy hes dnw g ol dde p sl

J"":JL’LSA ‘UJUQA ))_}A

L sy s ol
Cing e e Bl Ol adha s oK 55 (Gaiss oyl
Eb B 3 YA 5 WA sladle 53 (UL S ks sl
O el osSL Lot Sl el 2 LSS oS
5 (a5 Gl a3 5 e (slo b ((lam ) (SO
(I g 5 Jsene D) (T DT oS 25,550
o3 S Ll Ge PV slasd g &8 TF Lo 1SS Slem 5
5N Sla S Y dsde 5 bl of cds) o
Ol Sllws s s oo las | 4550 S e
T - S REVR TS R S PE E 55
s Sl Lds S i a iy whaie Ly g e 5o
Sl ol Ay ey53 b s fens s f o (2S5

\A

g ey 5l o s et 4l Ges dnn S edpdoe 5 St
2 g o dpmles

0]
2 S cnb e e k) ol Al Gas
BD (1) skl Ols s Skt casby 10, (1) o5 b b

dy=(6,.-6,) BDxR

53 aieyy Gee R 5 (A5 050) S () 2L J
Sledbl 0550 s Y sans Jos 55 Gre ) ool 0L
s o pastan cidie lalle) 5 aly) Ges 5l SIS
win 2l G e b bl O Ll Gas (o8
0535 sk 5o 4l Gas &S Sl b 5o pl 558 s dnle
ols sl ada 2lg Ges b wlS A,
5 S DLl Ol des DL 3l (8 ol ol -
S g il a s aly) e ey (S8 5l KT
sl Gla s a5 0T 5l i &S we e Sy e
el 13555 VU el 1 3L e f Csline glacaiS
g (S5 So ey Vsl Gl plasll S G
Sl Al e 5535 arlone (512 )3 oS 4l des
358 Il DU 51 oS gl S A 053 Db L3 ol



VWAV Ol / o5l 5 Jozr osled / o235055 b/ (snb mlin 5 (55,5158 055 5 p ke

(.‘-‘ge) S 3l laads ) ilulde 5 (O 5 D) O3 ol ady ) anw g Gob (5 S0l ;;’JK’: N S

OF Laar) oS a5 58 515 LSS 4w 3 lagd o sl
il 4l olS slaady; Cus e 3 d (5863l (LS
Sl jiSh = U Ll Ges sl S Sl Glasdo b
Sy oolde Olgsw Dl 2 po ady) lav e laGes Ao 0
iy e gdomn 53 Zug ,a s el bl Of Jlds 4l
VUSE s el sl e b ol Okl g
wiy) Ger 5SS 5l gl (@ 5 A sla S
el ol e3ls GLES 3 olS
SIS e glaanY s ain; O35 6 Seslul gl
lr0 s s ol 53 . (0) L el St cd5se i)
Gl () Las il oS ady; ol om0 SISl (S 55 50)
45 (0) 5 elin il aSe o 550 5l Ll 5535 axlllas
(=2 Sl 55 S sie Gluend L G5 (ol 2

OLL 53 01 o a5l s eslin il 0 gl ol 51 des 5 Job

Lo Vo ol S K o35 @53 olS 3 S J 28 e sl VAo
i 03 e Bl VO s Lachs ) 555 55 e Lo VA Jool b
Slaguls 03 e Bl O LT Cdl Gee Ly Lacas,
SIYAONV/ o (glagm b 53 5 CBS \WAT/Ye 5 \YAON/\O

i i iy Ges LRl G A3 Sl WWARVAD
Wl L Olejan Al oslinal SL = el edalln 5 a3l 5
S Dl ey e S (20 5 G Ly plaell S
Sk Gl G b bl aoaalp As gl e S
ol 2 55 by 35S 35l b ady) Ges L 5 S
Csby S o3l A il 0355 F os b5 Vel b »
adyy o3 gdome 3 e psbas (e Sl Yo GlaGes 5o S
A plowil S35 s b soll s a s s
2oV ol Lacm i V8 s ady; Ges (55050

Wiy Gees el Dlad 1SS e sl a6 Jsb

\Al



BB, 53 Ol Gjuas SalS 5 0T 80 5 O3 adu) Ay o) p

halesl 0593 33 Jsb 53 (e Sle) 55 ol aly; oo bl 420 s ¥

S Sl oS S oS oy
NSl Wole,e 0F Sluye YO Slue VF Ol ¢'; B el
vfj}) vfj}) vfj}) vfj}) vfj}) S
YW e yYO™ ARV 0™ YA/ P VFAF
AV TV/O** AN Ti INTAY \AT YYAO A
A Yvio ™ s /0% \SO/0* 0™ VWA o
#/0™ VY/O* AT VYo /0 Y5k YFAD Sl A
AT Y \A o o VWA -
Y YA® o™ AT VYo YFAD ol eis
o1 /0™ 0 0o Yo" YFAY CatS x ol i,
Yeo" £5/0%* vy Voo™ A" \YAO ol
YE/AN AR YV/V \AVias v/A \YAY
Y /0 ¥/ VF/4 Yasx \¥/§ YYAO =
\TAl 4/0 VE/V Y¥/ A0 YYAY . .
YA/Y 2A1 Yo/ AIY \Y/¥ YYAD ek
s a8 mS AN e SPEBPEY e 10 s 53 5l3 sxe *

@u)%wjﬁéuéﬂ.(ajcéuwipddﬁ)
Qhé\ﬂbxmymojiqz\jIé\}A): 3 S 35l e
S 3,8 Sl a5 VO du;pdwupf BYRGIIWA &
L) dlzms 65305 L s St 51 g ey, (0) i3
6,LJJ\J~_5\¢J_;&_Qspdziuj@u,w}:%xp&gﬁ;

L s 5 435 SAS

Cou g s

2y o

4S das e ol JL_Laﬂ o593 95 Jsb 53 bl 4 C,L:J
AU cs ety e Ges Rl Jle s 5l K Cabs
Yo ol 43 55513 bl O iS5 ol sla i)
ool s i ole Ges Ll Jle 55 a3 s e 0L
SMie x5 (slojkad (LT 53 5 o 2eS (Glaze

g_,_w‘ cJu.;_,)‘.}L}_AA J-J).}@dﬁ.w).} Q}Ld L.ﬁ-‘ LA‘ 0.5).3

\al

oS a1 S5 o 5l LSS e Sl A b
Db 4 gzl 5 (&S A 51 6lS OF Tuas) il Sl
(D) LA i DS o las 3 00 G (K Ges 5 22
el sse ¥ @ ¥ @il o)l s 5lelS o gl e
e Sl VA 5 Ve YO slal & 590 L8 U C)l})%
e Sla Yo Gae b eldS i Sl sige Jler 4l Gos g 0
b Ll pa Clsipe e S8 o) 2500 Sgr o
525 (e Bl VO o 5l il slacins; alold) e Sl YO
el W (o e L cdsipe S B slachs, L
5o Y Laar (e 8l VA Cisy Jgb 53 ol 53 4old)
St slacdsipe dd ol oS a ol a5 S
55 5 s sl St glacss s el TF St
.(Q)L}J\&JBJ‘LS%CJ}@MQLAQJLW(J;;A
Lo Blo dowsar 5 Ol JLi3 S L laaly; (5t 5o

A plasil (s m gl o 3 Bl slisd) i 00 Sty



VWAV Sl / p5ler 5 Jor esled / oa35l0 J/ (oanb mlis 5 55,5128 058 5 pske

(0 S315) skl Loy S cou b, Jol e 5o (o ble) adsy Gob 5ufibe i FJ g

habe3l 0,93 55 dgb s

_ ~ _ _ _ _ Sokel Lo
oW SoW 855,08 S55,Y0 S5, VY omlesl el JLa
vo(a) vY/0(a) £Y/0(a) fA/0(b) Y¥(a) \YAY
Sl 2
vv/o(a) vo(a) £9/0(a) 0°/0(b) YY/0(a) YFAO >
v&(a) v&(a) £A(a) oY/0(b) YO/0(a) \YAY
o glo Jab
vi(a) vv/0(a) £4/0(a) o\ (b) Y£/0(a) YFAD -
va(a) VA/O(a) Ve(a) 04(a) YO/0(a) \YAY
ol 5 (sle e
va/0(a) vv/o(a) vi/o(a) OA/D(a) YV/O(a) \YAQ

s SOkl B o3 ety Ges (GRS 1 e 35, T0)
Sl el Il 55 a5 s iy 53 4 s
ol ol Lags S a3l b 5o 5 s e DL (55l ne
VW) ilasl Jla cpaesn 53 L (F Jdr) b e Jls sme
bl o3 alsy Gas 53 ol pme Jhal 3l (SIS S ey S
0 dsr) i otalin Jseme Ol s Sl L
ool Bl s s D)3 ol alyy s an s L)
sladas = JeStassl 5o WJol Jw slaesls bl
Lol o 5l 8 2 8 sl sasls pl (sl e S5 55
L (St o o ity Jla gy o S5 Ja
das o O mowe cpl () 5ls500) 5l OLES 5 S0 (slaesls
Ll 53 5 LS Cds 53 Snd elS aly) des ana g Ay,
DS i Ol K3 4 93 5 Aol O o Salesl
ot L Al b ol aad 3 4l Ly Sloged pl el
G Ay (S5s) 00 Slempdia bl (b oo SRl A5 Sl
s S S35, 40 spds s 5l e RalS O
VU (Sompr o o by L ol o) slae s o
A3l o 5 oy sk (RP=0/447)
Y =-0/00qAX VNV X 4 ¥/oT [v]
(o) s 31 ey Ol X5 (e Sle) 4y Gas Y

DL as ol Gee At WS e 3 ol o s
3 LS e alg Ges S el O Sl 5 pl sl
AU o 3,8 e o3 oS Sl s 5l de s by s
3 ok ol 4S50 13 (ol O kS 5 A
5 Oletla (oil) SLst Sls pa s 35U cos Olidss
Sl e (et 5 A s 5 4 Cand 5 (Coaglie
2 L Sl =0T 5T 5,8 o )3 s
Solal S b e ey G pien b DL g
ol s am by o O (S 5 a5 lo a3
Jls 5355 s edalie ¥ s 53 axslr ASL oo sleom
ST0) S g0d s 5 Cesd 3 SOkl LB e oRalesl Ul
S e U s O a3 (S Sl 5, OF
Lags S e sod 51 S mn 2 O kS Ll ils aly;y Ges
Dbl Jlo ess 53 ol OLES ey Gos s (ol sme G
V) ol 5 Uil s e S o bl i b 3
S A Iy pme ds s OCE.NJJ (sl 5l da 395 VY
(Gl 5l dmy 55 W) S0 sms nsler L3 30 okl
o 303 DL iy Gee (13 U Ao s O e 3
S8 s 53 75 bl s b ol kS Jlise 3 oS0yl
e Ao s Sl 5o (G 5l an 55, WY) ol

S 40 gas e sd 3 g als OLES 55 STls g =l

V¥



BB, 53 Ol Gjuas SalS 5 0T 80 5 O3 adu) Ay o) p

AU o i, Jol e s G ble) ads) Gob 5uKibe dwslie O gt
u;;iuj 0,93 95 dgb ;5 (1O SSls) ol cois

ool elil Il of s
SO W S 855,08 S55,Y0 S5, VY
vorv(a) vorv(a) AIY(a) 0¥(a) YO/Y(a) \YAY 5
Sl b ol!
va(a) VV/v(a) Ve(a) 0¥(a) Yo(a) YYAO
VV/v(a) V&Y (a) £2(a) oY/ (a) Y¥/v(a) \YAY 3 3
S Lol
VA/Y(a) vorv(b) Ve/Y(a) OY/V(a) Y£/V(a) YYAQ
100 s 3l an 39,
E] ) 0 20 40 60 80 100 120
% a0l R?*=0.99 0 : : : : :
g. y =-0.0098x* + 1.713x + 3.0301
3 60 207 R? = 0.9955
a, ‘ :
b <Y D 404
240 ‘3
E| 3
3 E
Y 20 ;" 60
\:‘; - =
80
0 T T T T
0 20 40 60 80 100
(o i) adla 5 (Mg as ol 10

ok 4.:...;l>u ﬁ}&»b@)&mﬁ‘j&bﬁ)u& 4....3.&» .VJ‘)‘}QJ

G ol 55 0dd o gk dsles Jaw g

kot Jae 0 S 15 ey CROPWAT Jis 5 (0 alsles)
I S

R4 = Ramin + (Ramax - Ramin) R¢ [¥]
Ramin (50 55U) (6 xS o310l 535 55 adyy Gas Ry OF s oS
by o2 Ry s 4l ol e  Ramax cadyy Gos JSl4>
OLals (gl i)y Gos Blus cdis ol 3 s 4y
Loy o6 e Sk aels 5 e Bl V0 B Ve oy il
o (Yo) Cslods 55158 2 Y B o 50 b olS
Ay et b ol Al e Ol Ay, LS
g e 5 alaly SIVL et Je (sl a8 L
R¢= (Dag / Dim) [¥]
D 5 G ~Seil il 55, U 3ails Olej alsls : Dy
S Jhe Gu) adas 2l Gos 4 0y b S5l Obej

Wl 5 e S

7

J&JAJ}) J,b,:c.;,s Alafuﬁjéa-ﬁw‘,s‘_é?dﬁ\ J‘A‘,.o.;
Syl Jal Jlu slaesls ulul

S et sdalie b 5 1SS pss Jlo (sl SialesT ety
Slr Y palie ¢ Gialasl pss Jlo X s alis (gl i3 S
03 el awlous ol L a5, So3lLl oy <=Ld
v_..u)Y o ged 53 dle Oles ol (5 S e3ll slie £9° JL
03 0dd dwlone polie 5 adu) ls Ges pslis s
aS sl S ad sdalioe VL ‘;:Mqr.h o e ¥ alslee
Sl oy Y =X b b adslre cpl 5l Jool> islis
Ll o5 JU S cls gl 1y Jie ol Ols e oplplos 551
i eSSl w5 b hlal o (Bl S
o) GoF S Gl st IS G e Bl WA Ges )3 3
Ll 350 o5 W s 83 L A5 55 J b 53 23 ol S
2l b3 ol alyy Ges pess 3 dds cpl alis ) skien
B Jdos (Kledd iyl aly Gas 34l T S el

OF) 5 8 5 S Jbe o dales) (1Y) 0L e 5 k)



VWAV Sl / p5ler 5 Jor esled / oa35l0 J/ (oanb mlis 5 55,5128 058 5 pske

100 -
*
3) >
X80 .
g /
] .
k-i 60 -
3‘ 40 1 ¢ R?=0.94
3 *
b 20 .
3 .
0 *
0 20 40 60 80 100

(o) a5 os o s o3l yolia
polie b )3 ol aly; Ges a3l palie awlis Y5 4ol

S 5 Sos e baw g odd aalwe

100

80 -

60 -

40 -

20 -

(0 ilw) Ay y (Boe o0 dumalno Ol

0 20 40 60 80 100
(o Giilw) ady Gos oud gy ojluil (oaBlg yolio
polie b )3 ol aly; Ges a3l palie awlis X5 4ol

bl 3l o g,

0 20 40 60 80 100 120
o A I I I I I
-0~ CROPWAT
201 s o

(o sil) ade y o
[=2] H
o o
S

[=:]
o
L

100 -

120

—2&— Borg & Grimes
X3 il Jw pdlie

,,bbg.:i:’djaaua;.\sdu‘,}q;‘,3,_,.3“);.-;-d.\.«ubjo,&dﬁ«b_,&;;,;lﬁwt&b,bﬂ

ajjadli..guw5j|ﬁj))?° J}JJ)"}J_ZJJ'LSA
J)jb_fj_hhs_zjb\°°¢_glj)j_]ogbuﬁ)&4&¢.l_§)
J))‘ﬁﬁj‘u;_}gf)};d.iﬂé@m‘ﬁbjﬁuﬂJ\_..SL;G
a0 asdlae 55 adlaie 53 o3 olS ady ) Ges 3l i3S
Ly ady Goas CnlS 5y 53, Yo 250> U oS gld S
o)}JLSL,@,U‘UQTJ‘W)J_ASL;AJ))‘J;@_;UJ‘JLA)‘JL«S

093 Qla”liug;_&lsj‘w)j)?° J}J})‘ﬁdJ_A U‘l|

A8 e sl e gl Voo by bas | ady )y Ges

Ry = Rumax [*/ + +/8Sin(*/+ 7 * (Do/Dim) -V/FVI] - [€]

et s YU e 5351 sl ol 5 515 s
osls OLS ¥ 5 ¥ lajlsgas 53 Y = X last 5 adly uslia
(bt ladis bwg Al Ges dnas Ly, ol ol
5 ol i L0 i sas 53 CROPWAT 5 50 S 5 S5
A3 S alie (8 ablas) il Gidow ) ol ol 4slas
winyy Ges J3la> CROPWAT Jus 355 s sdalin anls
el Vo 53 e e &S b0 e sl Yo
iy Ges i 53 0 58 e B s G bl sl )
S i S S8 Ol 4 1) JL S s (sl b el

\%4



BB, 53 Ol Gjuas SalS 5 0T 80 5 O3 adu) Ay o) p

el ez Al o andllae 5,90 Lol 5l )3
Y =-0/0044 X T HV/VF X + Y/AV [#]
bl oy 53 )3 olS aly;y Gas anw g Ly amlie
P olagmad 53 a5 (sl dad 5 elas (slo kb ((glane
Ot 358 e edalin &S (6 s bolen ol sl osls OLLS
O 31 5 5B Dl (S5 7 350 b oll sl i, o
5 s sle a3 (bl & by e 4y Gee op it o
Gos Arw g A gy Dl Sl i 4 b o Ol (S
SLS Y sl 53 Jsann Ol 4 S Ol slas S 4y
Aty 095 plad 53 Clomy Lyss Goll olals was s
Sene ST Lt (LT OBLS & s (55 Groe slaaly,
ns e DL ol o i SO ) Ll sl
Aoyt lales eload 5o s Jl 55 3wl nn s

S5 ey, oI55S
D33 game ol o 0 (bl s mls ol
.Jai‘_g\:u_;u.l_.p):&da.ﬂ):@)bolcfdﬁj&i}y
35 b i, St S 050l ;;L:._;-u_i;uoj_,,j@u
SLa s 4 o U3 me s sbas olans 5 lo ks (L]
Ois e als [l b (glo b 5 (Glaze g (gL
Sl S o Sl (5Ll 3wy, S
ﬂé)\zwﬁﬁféjgfgiw.zﬁ)bw Ll i
3,5 oS akyy K5 U5y w2 Ol ady, K35 03
Sy5mn 53 50 5 A edalis e bl aly) olg Ges
i 2 el 5 Sl s ol by e o 2y
Glo b3 oyl an by o lasl dl 53 a3 50 Shes
Of el Olass QLS 53 3 VYY) Wil o b
oS Wiy Gos 5 adu) S 055 wails 3 Shes 0 8
5300, glaasl L asS 5yl sy endies bL3I )3
Oy s o QLA I A Sl sed syl Ciiles (VW) O
03 by sle b (ol i, 53 adyy S 05 e

yv

ol e 3 3 oS atyy Bl Ges oS Sl
Lo Ly dsl o e Sl Ao (6 S o510l
3, acilaie (10 3 oS iy Ges (e Je das
3l De Sl 2l Lo s YY) Ul 650 b 5o | anlllas
3BD L Lasiin S gl 8 Sl 51 o e
C»—z};—ﬁﬁuajl—igip—??)‘d—uéﬂ&ﬁﬁﬁueﬁ
Ol oo ool o () o) 3505 52 5 enitens LI (LT
O adsles sl bl ple 055 (25 i D)o 3 S
Bl 3 gl 1y 3 5l e ol O o (o Ji
LL oS ol 8l Ol 5l i o3 ¥Y Ol w0 adlaie
S5l il sl Gas SWL 55,8 13 aly; 63 s o
%‘Tp—??t:-wlﬁ}“*i—l)d—*"}“i;}g)ﬁd*“m&
Ol5e 4 CROPWAT Juce 5 Ao, YV Ol 4 1y (gl
£S ol s IS o 35 sa3ls Olsee 51 2t doys FV/A
ozl olS s 055 Il 50570 3 5o S 5 Shp o o
Wsh s 0 S e S8 s sk s peS AT e
e S b i e U 1 S 0 Yz
sladde sl 58 o sdalie O Jydr )5 anilor A o
O B (i8S 51 g 555 700 ol b Oles 5l anlllas 555
G o 1 b oS Gl adas ol Ges i) o)
e Gl Ll e SR 5o e il Voo (58
Ao da g yybas) asllas 5y adlaie 55 0l (5 S0l
FB Ol o 055 Ladibe ) G5 3 sl (el
Moy LS 55 BB Olie 4y 3500 3 (51045
e 355 01 53 45 oLl O o o gl Sy kS 0
5 CROPWAT ( b= sladis by d il adlis 395
5o VPV (o3 08 Ll e 5 e S 5 Sop
A dal g aalowe Gl ) pe (8l Ol 51 R Aoy V/AY
Wiy Ges 25l o3 Jde s min L1l (P dsde)
El s G e Less 5 Jol Jl laesls (LS oods 6l
aS Aoy 5l i (Stes o L dslee s v

LS i) Ges e 3 adslee (VL s sl OLL



VWAV Sl / p5ler 5 Jor esled / oa35l0 J/ (oanb mlis 5 55,5128 058 5 pske

GUSe e 20) bl OF oo OF ol 2 5 (o Bla)ady; Gos

(cm) <o) Gos
. Jobe dlome olie &S o3l Olej
T Jde T Jde TS de ol
S, ol dde el Gaesls 3l ax
chels obels b S S / gL
S Go
Yo Yo Ve Yo o/Y /Y0 /oy ¥ o
YO/AY A YAN \TYAN Yo/O ¥/00 O/eV \¥/0¥ \o/A \%
\aVids \iZAnn Y&/Y ) VY/XS VO/FF YO/-4 YO VY
/0 O¥/0 Y¥/0 /0 Y¥/ov Yo/oq Y¥/$A Yo/ \R
INTARN $Y/8V fY/5V N TV/IVE FV/Y Y/ \ YA
04/\s Vo AV Oo/AY £Y/0 OV/VY alidd Oo/aA INIA% AN
£0 va 04 vy ATAM Ao/¥ ov/$4 OF/A fY
Ve/AY AV & 2 7ANS AY/D VY/VO qy/y SY/FY AT f4
ve/ss Q0/7Y vo/rY Q¥ va/y AA/AY SAIYY SVIY N
Ao Yoo Ao Yoo Ao Yoo VY/o0 VA sY
Ao Yoo Ao Yoo Ao Yoo VE/QY VYN Vo
Ao Yoo Ae Yoo Ae Voo VE/AY \% \4%
Ao Yoo Ae Yoo Ae Voo \A%%% VoY AY
Ao Yoo Ao Yoo Ao Yoo VV/VE VvV q)
Ao Yoo Ao Yoo Ao Voo VE/VA VN qA
Ao Yoo Ae Yoo Ae Voo VY/AO \22A% Vol
G e
\£/8V /A o/4 YV/oY \/AY YV/YY ofof o L s s
(1) rdls olis
PRSIPEEIY
VOVY/Y  ANFY/P SAVAY AFTV/F OOV AAY/Y FYEY/8 FYYUA  aiu) Gos el
(m*/ha)
o lade )58l
V85V /A 0/4 Y\/eY V/AY YV/YY ofof o @ S e
() o3l 5 5lkis

YA



BB, 53 Ol Gjuas SalS 5 0T 80 5 O3 adu) Ay o) p

(o ilw) ady ; Gos

V4

SIS 3l 59
0 20 40 60 80 100

120

Golel 3 b ade, Job dd Ky, dmalie V ls ged

Soena ol 5 A6 Sl b

Cm)S= 4Y Ges

bl 3o 59,

0 20 40 60 80 100 120
0 . . . . .
O by glo ks
8 gl (glo ylab
20 X glaz 9>
3'? 40
3
;f 60
804
100

sla by 0o b ady, Jab Ad, Ky, anslie £l el

@nh.wﬁj 6‘0#}&&“6‘0# ‘6“"’:"‘.}’. 6)‘:‘.1

o—Yo 1.0V/Y
Yo—Y¥o 1. YY/IA
Yo_go 1. \¥/%
oA 10/4
(n
(cm)S= LY Ges
o—Yo 1. OY/A
Yo—Y¥o 1. YO/A
fo-fo AR
Fo—Ao 15IY
(&)
(cm)S= LY Ges
°o—Yo VARTAN
Yo-¥o 1. ¥Y/0
fo-fo 1 AV/O
Fo—Ae 121Y
@

‘6‘4’.‘1}’: 6)\-:31 (J‘) PL ASB .CJQ-"'-; PL CJ).': 4\.:-1) &S.;—"’ C})’j vslj /\)‘A}‘QJ

P 25 glehd () 5 (pelaw (gl il ()



VWAV Sl / p5ler 5 Jor esled / oa35l0 J/ (oanb mlis 5 55,5128 058 5 pske

Yo Yo Yo Yo Yo Yo Yo Yo Yo
(Cm)els «
@) O @)
[ ]
[ J
JARIA 1Yo 1 YEN /ARTAZEVA ¥ ) SRV L VL LYY LRVY 1YA
(i) (&) (@
JL{?:OJ,B)‘J'E:W‘L}%A:. GL;)‘J'E:‘»I‘L}%A:O

23 (O gt g ol Sl Eal Jows b b ) S 5l ol i 53 Dpb ady, SS 055 0515 8 s sl
e 5 Glo ks () 5 (eaw (glo a8 (O (glazw o &bl (A

A(C‘}U—Q)A?:]d_wx)}‘?:]d_wéh‘}_wd)l_fij.}LA‘
5l e s S e Dt 3 adu mead o

Lleds G)‘): ol:§ )‘J.E.L.u‘

S S e
LS4 305 oled 53 a S1sbs ol Jilesl Lo o =B
5 b Glophad s s i ol G (A
Clomy L olel 5 A edalie (glass g Jhs) 53 OF (p %S
Srene Sl L alie 3 ) iy olg Gos 3 DL
ol S 5 ol la i, 8t bl acad asls il 5l
oLS ai) A an g gy LB I e ) olg Ges
Lyl b s aly) ol Ges sl DL UG, b sk s )3
s (S5, 40 sd ) cades lajles gl il
A ey (e VY e ) 555 Sl
Glo b gy 5o b el S iy S 055 e
Gloyha 53 5 S (g el VooFo Gas 3 ((rbav
(o silu o=Yo) St b 4 )5 (Glam o 5 baw

(Ao )3 FY/0) s (6 - Se3lll St (g e Sl YoFo Gas
a.k.ww@él} dfﬁ@u“° (WY L;o&).: ud&?c# ‘ﬁ)
oS e Sl 5 e (sl a3 (s5lal 3 bl sy
J5 Lsto)‘.\J (LSJIA&LLM °—Y°) Sk f‘]“"" My BL) 4.;.}.1)
M Q)} J\_..a)} )‘.})_QJ u_;‘ JuLw|f(M)}a° )‘ W)
23 eSS b a5 gle s LT s ak)
Fo—Ae y¥o—Fo YoFo 0o-Yo) & slllas 5,5 o gl aa Y
6|oj_]a_§ 6)l_:.:] L déb L Ca_w‘ o @))3 (J:\AL;.:JLsN
Y o adyy S 05y ko3 00 Sl i Slm e 5 ek
ol ‘}JJQ:.A (dj_:ﬁ‘jbl_w °—Y°) S~ L?JG_M
Olas! js Lasles aan js aiy oSe el OLes bags ,Se Il
L 4 Q—i‘ (A )‘J‘}_A.;) | J:q-l_> JIAL;..JlM 0 3 JSJ*-’L;’
(V) 0L 53008 5 (V) o8 5 i gyl (glas sleees
oL Al e & o bl G55 o8 20l Sl
jtf:h_mé‘eJ_b})UTij_}P}(uikﬁﬁJ_b‘)b)
QL.:,_: )‘J)—A—" gj"‘ k;..w‘ o OJ‘J QL.:.J q )‘J)A.; L (f:]a.wﬁ)
Sy Laainy ;) (Gl -4) Gl s> oll s das e

Wolods w35 oS b b S glad g 53 S Ui



BB, 53 Ol Gjuas SalS 5 0T 80 5 O3 adu) Ay o) p

oAl b A 03 sk s eSS 5 des 358 U
5 S cosby Rl el okl Ol il 235
23 g Sb el Cugb ) 5 5S Ol s Ay Ges
Ol i ar b Ol o olSST 33,8 5550 5 4y ) 03 5udma
2 ghie ole LA ijj_gj <ol st.w olals
Glaade LB gzt o ol Sole 5 bl Of O une

RGP B

ol Flems
Olosl 5 3led oKisls inyh p e Ssglae SISO
) el el 53 sl Ol (55500 1 5 Sy ks P
dowe el 53 g o Gl S 8 g e Ly e 5 ik

Al Gl s pdi LB Gl s, O 5 Gl

sy ol aS bl ) sl mbace 5 (glolad i, 5o
e T P R e e T
SLab s 53 al) b5 SFIPS 0SSy s
gy TS (gl b sla g, 5 i S e
C3 Ay e deslie Al sdalie Ay o S 4 2o se
(bt sLadis Sl ol oest il b s (S5l
Gizs ol 3l sl Jus s CROPWAT ey S 5 S5
S Al oS iy e iy Sl e L 0L
A i 2l Ges s ol 5 Gl Canss (S Canss
Lil, o 55 as IS sladis 51 0l8 oo ol e aibaie
Jsd b 35 b sble sl gl (llodds o sls Sos 3blu
g ars badls gl osd e ao s 4L oS el
GloBlas o Juase O Bl s el S

Lﬁ"‘Ji" Q}.,bﬂt..:..i) 63 gd>wa 4> uiwﬂt QKA‘UJJ;J)JS

ealaul 2,40 CLA

o pazn i S Sl 5 Of el el e 4 (65,5l O (6040 S| 5 LS IYAY sl 25 gl )
FOV=5VY Silois AYAY olo(gs F-Y (Ol ol 2565 5 bl o aneS fles cpensslb oVlis

5> bl Glaptn 5US 65,8 01l (2505 5 ol e 4 (6503158 O (5550 0 AVAY (gl a5 o Sl Y

Ado Vo4 c‘\.&)‘}d

Olgiol (J5e wllanl bl el s ST K s VYA £ gl ¥

Q‘;@S ‘U‘Ji| L;JSo) 9 LS)L:’I L;kﬂ 4.2::.5 CJ‘)L.LI.:‘ &JJJL&_{J.’ ol 444..4; u)’(&[ﬁj/o)/.@’;u/\r’/\" L;"” s C(: céJ.:LO ¥

g (S go e Ol SlLanl oSy ST 5 f iy A\YAY L eslilde 0

(Sl il ool gl Lol 3,50 5 g5,5lES isn 53 Of G ms o e IYVA Lesl3Gsls .S F ooslis F

@jj_?) JL)_’_AT gQLE.:S:J QLA)L,.«: UT x_éj.,u LS)L”""‘—":Q" S &l—ﬁjlsb‘) E) c.k_'gj L;uj\.ur..irf 39> g0 Cwrd g

TS «Siosles

Ol Sliulr ol Li) .wﬂzfj&zis,g/’@uﬁ@?g;.ww\ e Y

Q‘J@J gdj))uas @)_)S E) JMJ_}AT cQLE.;.?:J QL«)L«: Q\)u.ﬁ‘ .CJJ.J' AYAo Tt cééuﬁ.ﬁ A

9. Antony, A. and R. B. Singadhupe. 2004. Impact of drip and surface irrigation on growth, yield and WUE of
Capsicum (Capsicum anum L.). Agric. Water Manag. 65:121-132.
10. Barry, D. A. J. and M. H. Miller. 1986. Corn response to restricted nodal root growth with relevance to zero tillage.

Can. J. Soil Sci. 55(4):689-699.

11.Bar-Yosef, B. and B. Sagiv. 1985. Potassium supply to field crops grown under drip irrigation and fertilization.
Proc. Potassium Symposium Pretoria South Africa. PP. 185-193.
12.Borg, H. and D.W. Grimes. 1986. Depth development of roots with time: an empirical description. Trans. ASAE.

A\



VWAV Sl / p5ler 5 Jor esled / oa35l0 J/ (oanb mlis 5 55,5128 058 5 pske

29:194-197.

13.Ellis, F. B. and B. T. Barnes. 1980. Growth and development of root system of winter cereals grown after different
tillage methods including direct drilling. Plant Soil 55: 283-288.

14.Follett, R. F., R. R. Allmaras and G. A. Reichman. 1978. Distribution of corn roots in sandy soil with a declining
water table. Agron. J. 66: 288-292.

15.Goosen, M. F. A. and W. H. Shayya. 1990. Water management purification and conservation in arid climates. CRC
Press Inc., USA.

16. Hackett, C. 1969. A study of the root system of barley. II. Relationship between root dimensions and nutrient
uptake. New Phytol. 68: 1023-1029.

17.Hernandez, J. J. M., B. Bar-Yosef and U. Kafkafi. 1990. Effect of surface and subsurface drip fertigation on sweet
corn rooting, uptake, dry mater production and yield. Irrig. Sci.12: 153-159.

18. Lungley, D. R. 1973. The growth of root system - a numerical computer simulation model. Plant Soil 38: 145-151.

19.Madsen. H. B. 1985. Distribution of spring barley roots in Danish soils of different texture and under different
climatic conditions. Plant Soil 88: 31-40.

20.Martin, D. L., E. C. Stegman and E. Fereres. 1990. Irrigation scheduling principles. PP: 155-203. /n: Hoffman, J., T.
A. Wowell and K. H. Soloman (Eds.). Management of Farm Irrigation Systems. ASAE.

21.Nickel, S. E., R. Kent Crookston and M. P. Russelle. 1995. Root growth and distribution are affected by corn-
soybean cropping sequence. Agron. J. 87: 895-902.

22.0ng, C. K., J. Wilson, J. D. Deans, J. Mulayta, T. Raussen and N. Wajja musukwe. 2002. Tree-crop interactions:
manipulation of water use and root function. Agric. Water Manag. 53: 171-186.

23.Panda, R. K., S. K. Behera and P. S. Kashyap. 2004. Effective management of irrigation water for maize under
stressed conditions. Agric. Water Manag. 66: 181-203.

24, Pellerin S. and F. Tardieu. 1999. Distribution of maize root system. Some results obtained for elaboration of the
concept of the three dimensional model. Zesz. Probl. Postepow Nauk Roln. PP. 385-394.

25.Romo, R. and D. H. Diaz. 1985. Root system and nutritional status of peaches under drip or flood irrigation in warm
climates. Acta Hortic. 173: 167-171.

AY



