[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.40.6.1 ]

\YAF OMU/(J‘)HRUW/FQDJ.L& JL»/N@UAJ‘_;}JJLS Q}J‘gr‘,lﬁ

Rt

‘_;,u—;,sw Ols B3l 53 548 G jeae ol,l8

PP ERPRICH N IRWSSN WA VO PR VP PPNV SR VON

0 LS~

pLoml sl 1y SIS 0ley o has cnl Gillae alemed a3 S 5 e i3 § o b e oeban o B 4 Bodes 5035 55 aleed (glas S
pL&an 5 Slos Rl 3500 ks 53 W5 cpl 4 Ml o oS aly; Lo s (PR PO N e Pl 5 03 905 a1 5 25,50 (sla S
Gl =355 S gy iR ol 3 B 3,13 558 5 ST e 9 Sl 3 ade 5B 5ol —5 55 i D e 355 Sl b
,;,gpw,@@uw‘;\s,;&u}‘y FYNPS P 6|,,k56,ur;.w;,|uw.,|uau,§,ui,; 355 G pas oS
b WSSl edd e T 5L Ao,3 VYo g Voo Ao Fo) mhaw Jlgr s ylel O e S B gs L sl Nals L
el s |l 4y S5 aw s (S a5 sl 5 (6355 4o g Ao )3 VYo g oo Ao (Fo ‘Mb)cb.a@): lbend 558 Hlaae y (S
(ol M g 0 S S Yo (i gol (53 Dlind p SIS 00 commaliy 530S p SIS 00 oyl p S kS Foo D) g0 4 0 a5 (5355 S 5
Laslo (paload 33 5m SIS0 53 S g0 bl p S JS T 5 e Sl gos p S S Yo (595 DM g S 5hS 00 5Kis M g p 5 5hS W0
2 ey 5 D3l gl oS S I s 3550 (5355 g el 2 (5305 M 5 S 5 53 2 g sLa S S s slaled 4
o> Qli gl 3 B e ) Juad (b 53 505 VF ol b a s B s e oS jolis glls (sbaosS 5 505 VF Jolsb by a0
2 SN F ol lasled 5,8 o )13 Jale g3 a Bl 31 5 3 e 355 Sds gyl O Ui ST o 358 S5 s W)l &S
IS (B i O Jladie 153 Ly S sls OLE uls JS 55 4 )l 5 Kt asla 5 4l a5 5 Lo gS S e oS 57 pelae
3l B pas QIS (B pae O s RIEIL Sl W5 5 oS Jl 53l RIS S esle Mg 3 pealsy 5 ied (D31 S s
e 45 305 0L 55 Wl readd 1 D)0 4 el 5 RS (D5 D pan gL il il o Al ey 5 d O pae a5 I
A2 glajles a8 sl 0L s pparen 3l 5529 1) ol v 53 Jlssae Dl Wl (o e 21 (55l slasled
h—éfﬁ_ﬂb‘kﬁﬁ‘}é‘bd%é;ﬁiﬁ,{l)h—;}b}‘.x)‘észﬁétﬁ"ﬂs‘é Mg 5 S Gas ol,8 ) ch.a).s )3 s
313 QLS Y el g 53l ime S5l T (gmam B e )18 (5355 slasled o 53 bl SAIS 3 sS B pae 1S 558
uj"_'éuL&D}Sdﬂ&b\s;@rﬂD}SJ‘M&‘J&‘LASD‘}QL&,JL@;‘ j‘gJJykraﬂLchQUJ‘tJrN&b\SCb

Ll KSN>P u,m&IJlSAS.uadogl...a‘.,.ate?;,a..ésu,lura.a&blsHw.ngi@ﬁlS&aubjmlan‘yﬁM

Sl =358 3585 D e I 1S (015 KT (gl 5 — (sl kb (s Ll 1S (slacly

35 e oKl (g3, laS saK il (els S skl ol - s 5 Ol g oS (g 5yslaS eusLiils (a6 85 Gl (g miils )
Ol o8l anb b 5 ($555UES s el S Ll Y

Ol (ke oy 3 ol8ls (g5, 5LiS saslills ‘J“'L":'“ﬂ" Slsls Y

Ol oKl ands CL.« 5 65S s ‘dlsb\ 5 olel HLails ¥

58 e oS (g, 3lS suSLiils (b S skl O

70


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.6.1
https://jcpp.iut.ac.ir/article-1-687-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.40.6.1 ]

\YAF OL:"‘".’U/(JDVA‘Q’,‘JM/V‘“;J'H JL»/N@L?A"‘_;})JL:S Q}J‘gr‘,lﬁ

Lol Gae b aS Wsls Jau158 (YY) 0Lea 5 0 5l
5ol (a5 S by s 4 S slo kel okl
Al ) e e 3 0T G a e LS
Sl pleed glassS Sras SIOTSYY) gy 5ol
3 Sles 535S Bpae LS ol =558 by,
Ol T Gl (b sy e dSle Cilises Y jonnes
AS b 8w sl 8 lesl s S5y s
S Db s o) 03 5 Ses 505 G yae LIS
Gpaa Ly (V) OLa 5 sl oSl o 5 o,
ey 4 28 S s glo a3 (LT s o b Sl el
SLs s e gla Qe Ufe 1y o foad SO b o
35S LaS e 8 s il s (Sboss S bals
S s 5 Al Cgmsn a3 el S ou el (L
L (Y0 0Ler 5 ol .00) 35,5 o solu] Sl o
sl 15 0l Sl ails 5, Shas iy (sl sS b e
05 s dwys aS deals Ll g wsls 5181 Gl e
2> (V) 0Ll 5 S 55 o SV e &
0> 48 kil Ol 505 555 (55 Gt 3l (5 S 4t
5> a0l o b oo bois e olie Ll =58
Eel 55,8 o 3 0lalS win ) el Slus al
(V) UL 5 e 35 5 0 358 G yma 1L il
o ks Ll Gk 5l sl o= 8 45w 8w
Sl e Ol esle b (bl g 5 OT )15 & o
s gn el B b S 3 Shas 2 1 0T 6
ol ot 355 G 1me 3l o le S (Fertigation) (g Lol 558
35S G pan GLIS el oS 55 6555 (b s okl ST L
s oo sl b ol =358 (F) das oo 2158l 1
3 Olespn ssban 358 5 Ol G pan LI Sl 4 s
33,5 o bt glas S Sl (o 235 e Al e
= obal =358 3l  Easn opl 5l s (Te 5)V)
ol e Sl oslanal b Ols ST 3 3,8 b mn ol1S

RG] 6‘)‘).’ —6‘0#

4o e
aMQL:;Q)LﬂJ.AJ;S&JJ.@@b\Sr}éMJJNCLAJJ
J_>|)J_a6|)'\4_,£g§exi¢~ibﬂui59>}§w&%\p|
dﬂ\;éﬁ%ﬁcéjs@)jwbé“dj@&‘xfﬂ
425 S 0l (Recovery efficiency ) (g ,alb os3L L bl 5L
e i 4 (Gle o) 555 G pme LIS Wbl ol
ol O pne LS'U&J.A.& J.:-U]a bl el u.b— LS'U"G

:Jujda S35 abal )"}J}nida‘\.:.éf

E.=(U-U;) /F D]
)‘J_Z.A Uf c(u‘)é) (5ﬁl_ia gL.‘BL:)Lo &\)15 Er Aja.’b Lﬁ‘ LY
05,5 Sl aS S alS hugodd Ol Sl a2
UJ_>- &‘J_PWJ‘.LE.AUC c()m BE] c;j.lﬂs) Sl
()b&a)brﬁj@)a:ﬁwg)zzﬁéfﬁbjo,\..i
(‘)M)b (ajfj_l.:S) GM&JW&‘V@W)‘J}J F}
ALl

oslaul DL wﬂb‘&'_rb fﬁ)jj L)'i’-}) .b)b éﬂs&-’ bjs
S ol oo 3,05 01 G pas LS Jil5il 5558 5l ang
GJ.:-') "jj:L;b)-’ blﬁgjl.s.; JAL\A‘}J&\J\PJJL& LJJ.A.GL
2ol YL Vame b o il hl 558 G ams SIS
.Jung;.w:qbia_éjmdu,b-b&:.b\)::jfs_éjm
ﬁ‘f)bal_:fdlmj\jc.bu@d;-fw‘)‘:}..J:L;adjlaf
GalS 0T Gpae aLLS ol ply 5 ok oS b ae 38
5 Cenl 3550 53 (65L3 OYle anidS ans Lo s Al e
P B A Pt N PR WP P PC L P
aHbﬁ&\)‘WJ.@Nﬁb-jd}.w@}Sc:;‘gi
S S e aS s S 0L (YY) 0L 5 ety ol
cgbb)bL?g‘cajjs_éfm&.WCﬂﬂJw%ydjlﬁT

B 35 LE e o 5 538w KIS

55


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.6.1
https://jcpp.iut.ac.ir/article-1-687-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.40.6.1 ]

Il =355 s b 013, KT 55 558 D 1,18

Ol oyl lin Ll el g s Ol S0l P PRTEY
Sl e a3l ol sl s S eslial adlaie JSlga
L soll glasls 5t S 1l 5 (b ol —lo s
ASVPI0- oV = Yo —X0e oLl (shls AJCT 25 lasia
Aol sl s 2 Y00 Jsb ze Voo gl of
BB 5 e s /WO OT sl o mla Yo L s
St e ol 53 A e3lizal 3 gy 2 s VE/0 OT 1
bt bics Jlasl Jowe 53 355 5 O Olpee (5 S e3ll 5 J a8
g3 S oslial gyl /0 o lay 528 Sl ol aes 4
Lo Gles D3 g dayls S 8 5l S e g
s 100 e b (Seos ik G oS 4 b 5
ol nl 53 bl ST Lo an ass S s 45 S
Ol o3 A eslimal HLis OSs sl U Gy i
O 5 0detS 3Ly OB G 511 6358 kome 5S35 3,
Al o o5 okl e B3 4 L L gl L
osli ol S by s Sl kel slasbes e Sl
C b s S asb o Sl b sk s s S
SLs s oLS aslizal LB O Jliie ¢ S5 ,05 dai 5 o035
Olye 4 St s eslizad B STV oo ol s § s
e ol ) e Olpme e bales sle 5 dals les
Solal Jmome 5s3 a5 L bl ol s S 55kt
el dals sless 5o S by (S el (55, V) adlai
s e als 6l ol Sl b L 5 23 S
2w ol 55 a3 VYo Voo e Fo ol 5 Jlasls
el ol slasles (Y857 Las ol bl
A5 S Jlesl V Jgd
ol Aoy Voo Sl 53 Gua ol i b ) g
Lo e (55 R 4 oS ) Ges 3 S b
A S b s 4 ol T e 5 adaly 51 eslinad

ey ds e Lud b U 4 aly ) Ges B S cusb &S
dy = (Bpc-6;) pp * D [¥]

i (ol od b s casby S35 Ao Bpe ¥ a3 &S

4

LTSNS
Jb) 38 56 (55,5LaS Dlidos S 0 4z 550 3 Shlasl ol
s VY Ul e 5 4B 0F 5 ax s 00 Ll e
Trb B s s e ey DL L (S (2350
5 g sl s @bl S e 5586 s b sl Sl
WAY s 5o S a3 mba 2 5 phand 555 5l
e s 2Bl S s el Ol LIl s s S el
et 33 3l 4550 S 51 LS e (gl ged Ols Skl S
b 5 50 Slaa 5 Cudls e sl Y050 5 00
S dem s e ol le3l a Law sad 23 S ool OF (555
5 Sk Y SISl g 5 035 55 505 5 S
GP e o S dan s Sl eslinad b lys el
¥ plin,l 58 i as o b slacy, 5l eslinal b 5l
5 Sy Sl el L i o sases o ¢ e Sl
stz b b usb )y wslinal LB T e ens )
by V05 o e S s o oSl (S e dhais
BB (Vo 5)) uus S (6 =S el (g lisd amiw olKaus
NECI Mjgtu‘ﬁbjkﬁﬂ-“)-’ S S, cylis
oy Lo gLl IS 53 S pHy (S 801 i Salts
Sleal i) 4 el 1B ey s 6 Se5lil e pH
o e Sl S s 4 ol BB i (e g sel
23 dole e IS Ol S dldes Sy a0 JS sl Y 5
(S BB dae 5y pole 5 (6 eSSy, 0 S
DTPA 5, L SLs 5l s - Soslas L ol 5 380 (e
Qo s MBS s ol Sl oKy v

S 5 ot 550 (e ol Ll ) nlyl o
G DS (s e 23 S 50 sl plB) 005 S
Aol s S i of s gslas s bas Lajles
S VA X 8 Ol slal 5 2 Y0 K0S 5l iulesl gl S
Ol sl ole coigun ) )y ds e S b s
YO aig ahols 5 e Sl Po i, bbb b s,y &) s0ns

w@bbjbrb&)ﬂu&-@))d_})ﬂ&b


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.6.1
https://jcpp.iut.ac.ir/article-1-687-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.40.6.1 ]

\YAF OL:"‘".’U/(JDVA‘Q’,‘JM/V‘“;J'H JL»/N@UA"‘_;})JL:S Q}J‘gr‘,lﬁ

3555 Skl slasles Vg

i slesd

ol deslows o1 5L 780 o3Il 4 gL I

ol dsloms ol 5L TAe o311 4 g LT I

ol drloms ol 5L TV oo o3l w ol I

R PRRE I W AVAR CIS IRV VPR ] I

ol o 55 (5255 J g b deo 3 o o3Il 4 Las ST 5 e Fo
ol do 5§35 Usap don 170 oIl 4 a5 b e F,
ol o 5 (5255 Usap Ao pn A oSl s L S b e F,
ol aro 55 (6355 Use b dops TN oo 3lul 4 Las S b jaas Fs
ol o 55 (5355 J g b o yn 1T 0 o3Il 4 s ST 6 e F,

sl o3y 58 51t eslinal LS

5 ol slasles Jlesl Sljlge 4 Ay Juad Jsb )
s Lagban 5 SUT L s3ske dile cils K3 Sllas (5358
Jpmarms (J game Odow; Sl dm 25 5 &) 50 50 glacile
Sl e e VP a3 Laa 2l G b e S
Sl 2laasipod &S pa Jgama 51 1555 5 0 S
e 3 o o A8 e o lesT & Casb s do s s
o3 8 e Wl 5 e g (JS 2 oale Ol O 2sb
LS il 5 S esle 3 gl ole s 6l Rt
ool 53 .8 8 s dalad S an (5)ls s 4sel
S S iy 5 aed (S 5l 0l KT il 5 S
s Aleos g2 o 51 s gl 25 By 4 S 5l s S
355 S85) G S Sy 4 jied (F) SO S Sl sl
oslanal 5 it Okl g (B, & s b (obslly cla 4
L oladad 00 2 el 5 OA 57) LIS el
Sl IS d LS 5 5 S Ol g 4 s
oSS an (bl o 5 4 (7)) W S (6 Sl
olols ag s dadr ale Sl g 5 A pLil SAS 1
Sy TN o 53 LSD s 4 ik aeylis (ANOVA)
O

Pt oo Py S 53 s s Ssby S5 Ao
iy 5 oo De(nSio el 0 5) St s 20
el n e el Al Ges dy 5 G ke)
aont elad o D1 S (gl 0 o5 (6355 S 5
35 p SAS 00 oyl p SHS Yoo Do 4 St 4
Sy ¢ S S o i sl (63 Dlind ¢SS 00 ol
(S5 DM p S5LS 00 (5K Sl p SAS T (opa]
2 Sp Al o SoLSTe e Sl p S LSY
alls) 255 @M e Jobd 35 slasbes (Va5 kS
Clm s 55 (35S S 5 TN Yoy (TN oe TAe (o
fomeme 02 A S dlash ) led dsdr bl (o358
3 SS a s s el SSSY 5 Sl Yo b e
233 slas S plil sled &S LT 51358 slasles
O3 S e LS ez 1 s 8O pan (535 S S
S VF Jolp by cus 0 lty 5 Sl glas S i 8
Lcms ¥ us s e e s 08l Ll slas s
533 8 G e Ols Sl sy b b 53 5,0 Jol
5 ol S s 4 el o3 Dlid 5 S GhlesT
sbasles pled )3 okl =358 iy 4 01 O me O pe
LU s S Gms SLs mhaw s o s 5l 1S ke
L 538 anisl Sl (g e 8l Yo Gas b 58 o Slles

A


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.6.1
https://jcpp.iut.ac.ir/article-1-687-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.40.6.1 ]

Il =355 s b 013, KT 55 558 D 1,18

ol Joee S glend Slaasein YJ i

EC
- S S
M)J = 2 -~
Sl f f
dS/m
g SlS i S el BB e
cm 5 . . Fe Mn Cu Zn PH
e S ;s Sl B Sl
o—Y0 °/0 YYIO  e/oAA o/YY Yo YA/t LYARNRV Y/ R VAN 7 7 o o/¥F
YO-$o /0 Y§/e  ejoVW - Y¥O Yo /v - - - - VVE Yidd
ol o S (S5 Sluaseine Y g
K PLSINY )8 Aoy PRI p o P gelts p o
St Ges ¢ Sl sl f f St Cogby S35 Ao
Sl 6;"‘& SRR
cm o S S g/em’ g/em’ SP FC  PWP
Y0 VA VY /e o Silty Clay V/YY Y/ \n% YEIYA AT
YO-%o O¥/F YV AN Clay V0o Y/¢q \ng YEAY  \5/50
el 51 S5 B PWP 5 )5 cudsb FC 48.,.1\ Aoy SP Jsu o
Ol KT 558 G e 2T, by 4205 s Fds
6ls 3 Shas 5 Six osle S ool s (Us)3) 385 G peme 1S
s Lo
als 5> Sas Sz osle Js =
33l Ol i
NPK el Aed <l NPK el b <l
qsy™ N7 RY VA SR R 4 AR VYA AR SV CTIM v CV/ N 2 8 7\ i i 5,8
k. Kk *k *k Kk ok /Y** k. -~
AV¥ Y4 ¥ FAYY/A SAY/S V0e4V Y504V ANO/Y Al o
YVEA0
A GO T/~ S CEVA RS 4 o 772N ET- LR RV CASNE 2 AN70 N W Olxsss

3 u‘:‘ﬁb‘j axbs S e Slasile )00 55

el o el Y s 53 01 (s Slaaseie 5 Y Jss

e ol Oae LS 5 bl bl S

);g\;ﬁuht;ﬁ;;q,m&btsd;\ww}?;@u

&JJ.AA&\JKS‘\SJ\AJL;G QL:»Q GLUC,..A‘ ol &‘)‘Ydj.\?

£q

A dgw)s Dls o 1

Cou gl

Ols Kol wdy ol b 5 S sla S5
3l e gy 3L gl (ilesT 550 4550 St
sl @Ele Lasts ol U ol Sl a5 sl
C S o e e sS4 ) S Bl slasS

al_lf U_l‘ LS‘ﬁ Sl Cf J..]ﬁ.» )\ L;.“'.'.")J""" d’l‘ fl.._' M:L;a


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.6.1
https://jcpp.iut.ac.ir/article-1-687-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.40.6.1 ]

\YAF OL:"‘".’U/(JDVA‘Q’,‘JM/V‘“;J'H JL»/N@UA"‘_;})JL:S Q}J‘gr‘,lﬁ

Golel ilises sla e 53 015 Kkl 545 G e IS aslie O st

als > Ko 3 K2t osle S ulal 5 (1s53) 555 6 e Lfib[s

u_%_rgﬁ UI BIR¥N s

als > Slas Kot osle S ,
m’/ha
NPK el A <l NPK b S <l
Vo 14° V¥ \ye ¥ ved W AN $¥oe I,
VP A ' o \ia Fre v Vo VYo I,
A? 14¢ v VY v 550 $¢ o A¥Yo L
kS vy q° \o' fol vy A’ YA? a0f. 1,

VSRV e E A JL«:;—\CE.N)AJ;)_QI; 6\ul;x.g-oyjiq.liﬂ‘m S i G K hls Plas S 0 e Sl

GalS LS g it Ol Ol gt 3 038 e S
Slasbes G oo Aol o 1Al el O pae 1S 5wl
S G pme LS xis Aoy VF WY LTk oL
el sl il Ly s S b Mg gl saly
Gas oS e O Jldie (2050 L oS das e OLES
Aol e SRl S Sl el A5 s ey 5 e ()
SIS B pae O Jllde (5530 L &ls A5 55 e
S S Il 3 as e OLES S elty 5 5l G e
Sl b 5o OF GEE s 6 Ol bl o (188 i s
Sl S s GBS cb) s ol i ole e
3 Ses SRl et 53 5 il ol ol 11
sl Jlie 3 e a3l a O KW 5L el 555 ,0
s ol e S LK ol ol ple 5l zis )
3,8 S el Sl s e s 4 5l 5 Al Rl
e ay ;K03 G,b Sl ek sl b ol 2y e O
SIS w53 Ak e a8 0T S, 5da 05 g s
G ae 2L A e GRIB Ll Sl 55 OF G e
48 5ls Ol 55 LT e 1 g @ iy 5 b ()
Sl Ll memd G as oL (olel slaslegs o o
LI O e N AR 8] Tl 53 Jla e
SYP L blesd 5 i Ao V4 5 Fe L Ll ol

WP lp o abbas Goae oL S oY

s 355 Jlie (gl O Ol b cow 0l Kl 58
Sl s aelin 5,8 e 15 Jule 52 » Ll S
slasbes 53 w53 (Sl 05031 b3S G e oIS
sl 0l G110 Jodr 3 (golal il
Glasles 45 das o OLES 0 s 53 sdel s =
23l Gpae QLS Y e 3 gl pxe ol
ol Glasles (o3 A5l IS it osle 5 &ils W) 8
o0 5V0 LD sled 5 oty Ao 3 V0 5 YA L I les
Szt sl W gl cl g aly Ojl Grme oS o S
S ohlS S sl Ol s ok e Ll &l 5 S
Ot 0 Al e Gl e T Ol (R ey
Yo Llisled 5 ot oss VY L Isless kel slasbes
Sz eale LSy s 1 roelty G pme o1 o 2eS Ao
el S 2DLS e d 1O Jadr) A
53 01 e o 728 5 o3 ¥Y Llisless 3 als A58 sl 5
Ol L asls A5 53 s S ol Ay VAL T s
SIS (56 el N e Sl 4 Gl e O Ol
=S as sl plis @Lz; Lol als Ol 2als (..w;l:g b ez
e e A s O Ol (Rl L i s
LUyl o el b ol 3 b il S w0 Ol 0
S b S Jgloes S S s O lde G20 L sl
53 b Il LS 5 SAS Ssly 5 esls ST


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.6.1
https://jcpp.iut.ac.ir/article-1-687-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.40.6.1 ]

Il =355 s b 013, KT 55 558 D 1,18

6555 ilites sla e 55 015 kT 345 G e IS Awslie £

(M)J) ;}S g_ﬁj*AA Lf-J)Ls

als s Sas x5 iz osle Sl
NPK o S <l NPK ey S <l
- - - - - - - - F,
Ve v \Ya Vo oV £AC o \AS F,
\AR A q° W Yo #0° Ve AN F,
V¥ I v VY Yo 00 VY Y¥© F,
e s & q¢ e fre Vol vy F,

Ju:;—\cla.wﬁ}&ﬁl; L;lu\;.h;_.-oyﬂa.ll.;ﬁ‘w S pia O G bl JE\J;—ASQ_,;.AJAL;Law(JL:A

i (S (O3 G QLS Sl 5 Of Lyl a
Sl g5 8 Gpas fyy 5 0l oS £ Omes el
L simbesl 5o 0LLSKen 5 cly8 5,15 ol Lasl 5
ijkaS\Oo 9 Voo Do ‘MLZ)CLA\‘): Sl 5 S b e
3> = ( Aoy Voo 57 0T ) (bl mlan ¥ 5 (LS s
AU s g O3l LIS 55 ol oS w8 4 S
Ol G ae Sl LLOE) 50570 bl o 53 l3 e
el Rl S dan g edld il Sl Ol e
Voo By (i}J JoS okl sles 3 et il o)
oM ol 03 A S 1S LSS s gl e S sks
e by JolS ol sl 55 Sl G oL o i
Lel s b (tassy cnl gl el s 3l p S ks Mo

2l cllas

3585 S 28 358 slasles S
23 Sl 0yl L3S Gras LIS 6l SKiks anylie
A LI F sl 53 538 il slasles 53 1) e
sl

Gl o5 das o 0L # Jadr 3 oal sy s
BERGI R IR W A C)a,ﬂ)s Sols san Sl (638
S35 sl e 5o Apls IS S esle 5 wils A 5

VA

ISl e GBSl Y

s I sled o ols e D] LSS wls 5 S esle
QWQ)MLQJ\ G SIS LA s Iy
(s Ol Ol Gl L aS sl Ol rens &g
ol bl sy S esle W s s S e 1L
Al e
S (3l B pae SIS xS (V9) 0L 5 fls
S Gt s Ao e 508 LISl el
5 0Lenss S5 S 55158 dwoys Yoo 5 FY QY |, G s
G pas oS Lul 3 ol ciS e sl 5o (V) s
Cidoe 3bLia 53 (18) 0LLSan 5 Jbla s Y 1 ol
OLLSan 5 o 5 oo 53 1400 015,5LES ¢ 5150 5 L 3
OV 1, o Slicie (A) Li,sm 5 Blss 5 doys 0458 0 (FF)
S e GULS S s opl 03 LS IS A
Yoo ¥ 00 sy 4 ol slasles o el g A o))
40)'\;_%)@&\)\5@%_3&:_:;;(,_&.#7@:@@):
VY 5 WV A s 5 i bl slasless 3 pely 5 i
il Bl ml b ol tagh ol el Cosas Ao
sl plon Slibel Ll s 5 edsl bl 2 (S £ 2,
38 0l U5 e Ll el L gl s s WY 51,
5 e (10) OLSan 5 il (0) rtadlie Sl alllas

534S sl Olis 55 O il S gl 5 (Yo) S sus


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.6.1
https://jcpp.iut.ac.ir/article-1-687-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.40.6.1 ]

\YAF OL:"‘".’U/(JDVA‘Q’,‘JM/V‘“;J'H JL»/N@L?A"‘_;})JL:S Q}J‘gr‘,lﬁ

ngC_é)Jd;;g‘wuig_a,w)|m&\p\p.>),i¢
cJJ»A-A nbj'la. g_)'.’.‘j"l—"’ RS J.'qu m..ﬂl.:_i u.b— Q\J.:.A cal.zg
)L_:.’ @|UﬂL&Mol¢§6db)dlS)jbmw\ Q‘J:.o
s e Ol e yiSTy Sbt w Lol il 5l ol s s
,u_ﬁﬁ;wdg\p\@giu:;s\j‘agijgﬁ)xCa)p
L ol jole O me o8l by s 5d 0 2eS (635
ﬁudju&‘)s%)b.bﬁ&]kscd;jucé)
Jﬁ\j_é‘l_.o)ozj_z%bjs &_Bjm 4.:.‘)‘;::1.2.»)3 cdu&
6355 lasles e 3 S e RS B e 35S e
Lyl 5 niin 4o Y7 L Frolead 570 L Fosles
)b%ﬂ@‘)m@dﬂa&blsdwvw‘)é\5’_}\‘*
)Wd)ﬁdu)ww)b..b)bQ‘bjx}oéuv\tj);
M):Yj\°l_3F4)W}d%M}J\Y}\O\{F1
ols Ay Gl S ) s DB GLS G reS

(9 J)J};)JJ)‘J &l JQ;J;;Q.:;—
(2 as 35S s il 8l L aS sl 0las 5o el e
o3le 5 s U 53 memd Syge 4 LSS O e LIS
.b)‘)b)—?f}‘/.\ 6)1.&1&)3)‘3&40)@‘[.@;1&0&
N LF JLes 50V L Frjles 355 slasles 0o
LS oS Ao WY 5 WL Sl 5 o iy Ao
A ul g s S obe W g gl a1y las S G as
o=l ‘_}_131.5 Ll KEN>P G pae oIS a8 das e OLAS
Sledal Csan il 4 ar 5 L dalS o558 Jid by
53 SLs el bl 1 eds a5 (6355 Jpe bl

=S Rl e ol s el L}:'-:L_A)T gl s

L Faslad 5 o 2l Lo VAL B jled 5 Y L Fles
Sl oS ) Sl B ras gL (p ReS o3 4 51T
L aS das o LAl ls il JS S el W5
Sd 3 bty (3 G e DS 35S e 05
sl 53 35S Gan oLl o YL Vgane b o talS
QIMQ@)M@..\JEWJQ&TQWL;LAJ}U
Rl Shagdp Bl p gl polis 55mS S iy plie
5okt oS s 358 5o oS Sy e 4 4
o 0l Ll 5L b e 288 O G pae L1 ol b
el ol Lo 5l 2l ey adsl e 5 e 4
s3lie ol 5 elS sl oS S5l G e liie o s
u.;f_;t,“}éug;gwttead\ﬂbum\w%‘vs
S S Sl (e 3 pslie 1B L sl e fes
sl 2aS 558 L5 Geae pl 3 6lS ST 5 5 sd
L ol b pas gbLS 1alS Ol bl =358 b5 02
033 45 ol U1 e ol 2is OF G pume Jlis 2153
Jsene sla s, ﬁtﬂj\%d)lﬁi—sﬁ)s o5l G e
Lyl b 53 (17 0) &l oS islde G yme Lol 235 5S
L oml pl agd o a2 OF 4 olS 5L S5besT ol
aS e 358 oS STy (gl i palie O e
YL sl 3 o3l G LS sl e 553 s
NUIOW RO PRI SOV
Gt polty (510355 S by LT 35 L
el O ae S Lol 15 T e pal 3 olS s
GLai S Ly O s Ol (AL o o &y 50
Pl s G el 358 Ll e el S
SOLS a3 5 0 s S Ol c el
DB 2 e el e Sl o (il 0T G
LS sl OLis el g Jls e ) o Ol G e
GalS 0T G ae LU (ely e Sl 2153
Rlie 534S 58 0ly oy onl 015 e b O sl e
Jmos e OS5I sl o iy oS e sy oS

\Al


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.6.1
https://jcpp.iut.ac.ir/article-1-687-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.40.6.1 ]

Il =355 s b 013, KT 55 558 D 1,18

Solal Sy 5 23358 sy 35S G pan Ol 5 g5 (o

Lo yS yuan o) 58 5 O bilise I

(3l G LS L1 sS  OF flize JIY Jsas
bl = mase e ol red Jl ) el hud
5 o3 Y L LF; jles das e 0L LassS G s
by ol Bame L iy ds s 2 LLF JLS
slasd cdas e Olis S osle 5wl 5 See s 5
i b 3 AP L LF Jlad 5 4o ,n YY L L,
o3l 5 ails s Shae 3 i S a by Laud U ne LS
LF; LS 5 do,s OY ULF; [les cdas o olis Sis
23S ey S LB i Ao s AT L
Las 58 aemd S das o OLa S osle 5 ails 5 Sae
Lo)s YV L LF; Sl oS sl 0l gl G a1 5
LassS Gae oS op min Ao ys #) LLF LS
s S sle il 3, 3 i 4

S S 4o
s LS 558 Gpas Gl L oS ol 0L il
ks sl 5 i ool A8 s Sad 5 ey ()
Ol by 5 d D3l O s LIS 4 lie UL e
DL S gl el KENSP Gy 1S & das s
oedal 53 558 Gas LS VL Va5 das
&JWP@)M@.J{T@@JQOTQW&L&J}‘)
Sheasde Db Qe oo 35S 058 i nslie
odd oS B as 35S plp yselS (ST e 4 A e ol
ol ol b e alS 0T Gyme LIS ol oo s
LSL—“;'-:M-:-“‘ 03355 SBaae 2L Sl slews gl
Aoy Ao L fo slie O pas 65050 —slo ks ool
3 8es Slp i S 0sal bl 538 wo s
Aoy o L Ye Cel ails s, Shase § Sas o3l S

\al

Sl b Il cnl 5o @alaBl gz 4o 5 355 s
s b daoynPogfo Ao i an ool 5 jad (5l
2y el eld as 5 (oS

a3 aS Wl ol il 5 (10) 0L 5 WS
555 Gpas oS 35S Ol Sl b ool [l
LS b ol pl os etel s S L e RalS
O e sl Sldllas s s jls Cillae Ol Ses 5 WIS
e by il s s s sy = (YA) 0L
3 (Sl b, alss s )3 005 Y0 t*°)6)l-f.icjﬂ-~
).srjfj_l.ss“\‘j\?/\‘\w)a)ldwék_ww
ol Lol lasbes dan s oS sl olas (LS
o=l s sl Olis aals 0T G me oIS 38 G aas
(Sl B Gl L e glasled s 8 s
53 35ls Sl Lol s L oS sl Gl Jnals OF LIS
)3 Df,tﬁsrro SIAY OFY Ve G me b ey ol
sl 5 s e 5 O G LS ol LK
3 Sdes 53 5 dew 3 VY 5 YFLFY FY Ol sl Ses
Aol Cewsay Lo y3 @ 5 VY DA DO Ll

eolty 5 i (D3l a8 (VF) OLes 5 Jidla
R S RS R - ST SR ST AN SN SRR
S ;31400 1) &3l G as oLLS Sl Wl
) il S ae DL 5 A3 YEYY 1) s G e
o) 33 3 s Ll s S 318 A s OF-F0
eSS w3 2Y s ¥ ) o3l B s LS SLidss
OF 1y peilty B e SIS 5 A3 ¥Y 5 Y8 1 Jid G5y
St (3l G eme G aslis L5 S SIS s 3 PO
5 o 5 OlasslaS §ol5e 53 a8 sls 0L (NPK) il
53 iy el B ae GUS Sl Lol
o=l 03 e (KEN>P) ies 5l i o O3l O me 1S
)u_aaj_z;)-vuwu:_ﬂ\_@igm,.a,@MJL;NE
0> sl P e Sl nsls 3 gy Sl 5 S G ae LS
S g ol Slie) ase Lol 3 lS 65 1 mls


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.6.1
https://jcpp.iut.ac.ir/article-1-687-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.40.6.1 ]

\YAF DMU/(J')H@{GJW/r&DjQ JL»/N@UAJ‘_;})JL:S Q}J‘gr‘,lﬁ

O Bl islosl byl 5o i asle IS 5 &ils 5 5o 3 358 by 1,18 5 Kile Vg

las S b pan o8 Ao s

ol b o PO

S osle &ls S osle ails S osle ails S osle &ls

- - - - - - - _ I,F,
OA 14 Y \$ \i% v YA YA L Fy
ov YY oY Qo YY 10 YY YA I F,
Yo q ™ s s % 8% Yo I F;
0 1 YO o % VY A VY I Fy
_ _ _ _ - - _ - L Fy
1q YY 4 Y 5 Al o \$ L F,
ov Y\ v \ig A A Y4 8% L F,
WV % Y4 Yo ¥ v Yy s I, F3
Yo 4 Y¥ % A § Yo N I, Fy
_ _ - - - - - - L Fy
0 v Y s YO A \ig o LF
TV 14 £q Y¥ Yo Yo YV 8% I F>
0) YV V¥ \§ % 0 \f 14 I; Fy
VWV Y ov Yy Y 0 s \ I Fy
_ _ _ _ _ _ _ _ I, F,
£ YV 2% oY A$ \ i Y L F,
Y Yy A YA Yo Yy ¥4 YY L F,
o \f AY A v $ A \0 L Fy
Y\ Ve sV VWV \ ¥ V8 1 L Fy

S La Ol 6 el J<..9J§JJ@)\ Lg)L“J—;)S) 3,ls olis @l_:? O R 25,8 35S Gpas j5 s dd o
353103 3 54 Jalss 55 5 ol oss s ol =558 Ol o sl

Sy e 2l 53 &l s s e LB eSS L e

oalawl 3,40 cLA
O Dl 5 St Dl o DS ST oot il sla ) = MYV o o Sl e )
ijJJ_Q&WOJ/‘;LLAbJJ 0440 4 aK:JBJJf;aJ/,&yLﬁJ/jwbwﬂ"\vvq w& rjcc cu.';}gﬁ Y

O (530S Jassel S5 ¢ pss Sl s lS KT id Y pame iS

\Al


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.6.1
https://jcpp.iut.ac.ir/article-1-687-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.40.6.1 ]

Il =355 s b 013, KT 55 558 D 1,18

A:J‘)b JW}UT&JW &‘)uuéjjdjmob)bfd)lﬁ;i);&))M&w 6[.%3)5&_‘3)@4}3‘\vvd\ Ccdldﬁtﬁ Y
Q‘Jéj cuw)J.A Ca.:dj: AK.:._;‘) cd))jl.;vs AM‘) cwudl:- .L::)‘ wu)ls ML' QLLL_ LS‘U}'L"

Sl S e gladgle 03 s Ol 538 G e LI ol 358 31 ATAY L S o s Sl g ep sty S
AFo V0T (M)VF

5. Abdel Monem, M.A.S. 1986. Labelled urea fertilizer experiments on arid soils of the Mediterranean region. ph.D.
Thesis, Colorado State University, Fort Collins Co., USA.

6. Chapman, H.D. and P.F. Pratt. 1961. Methods of analysis for soils, plants and waters. University of California,
Division of Agric. Scienc, California, USA.

7. Cook, G.W. 1987. Maximizing fertilizer efficiency by overcoming constraints. J. Plant Nutr. 10: 1357-1369.

8. Craswell, E.T. and D.C. Goodwin. 1987. The Efficiency of Nitrogen Fertilizers Applied to Cereal in Different
Climates. Advances in Plant Nutrition, Vol.1, Praeger Scientific, New York.

9. De Datta, S.K. and R.J.L. Buresh. 1990. Integrated nitrogen management in irrigated rice. Adv. Soil Sci. 10: 143-169.

10. Dewis, J. and F. Freitas. 1984. Physical and chemical methods of soil and water analysis. FAO Soil Bull. 10, Oxford
and 1BH Pub. Co., PVT. LTD., New Dehli, Bombay, Calcutta.

11.Dobermann, A. and C. Witt., 2002. The evolution of site specific nutrient management in irrigated systems of Asia.
In: Dobermann, A., C.W itt, D. Dawe. (Eds), Increasing Productivity of Intensive. Fied Crops Res. 87: 167-178.

12. Feigin, A., J. Letey and W.M. Jarrell. 1982. Nitrogen utilization efficiency by drip irrigated celery receving preplant
or water applied N fertilizer. Agron. J. 74: 978-983.

13. Fillery, I.R. and K.J. Mcinnes. 1992. Components of the fertilizer nitrogen balance for wheat production on duplex
soils. Aust. J. Exp. Agric. 32: 887-899.

14. Garabet, S., J. Ryan and M. Wood. 1998. Nitrogen and water effects on wheat yield in a Mediterranean-type
climate. II. Fertilizer-use efficiency with labelled nitrogen. Field Crops Res. 58: 213-221.

15. Geleta, S., G. Sabbagh, J.F. Stone, R.L. Elliott, H.P. Mapp, D.J. Bernardo and K.B. Watkins. 1994. Importance of
soil and cropping systems in the development of regional water quality policies. J. Environ. Qual. 23: 36-42.

16. Haefele, S.M., M.C.S. Wopereis, M.K. Ndiaye., S.E. Barro and M. Isselmou. 2003. Internal nutrient efficiencies,
fertilizer recovery rates and indigenous nutrient supply of irrigated lowland rice in Sahelian West Africa. Field
Crops Res. 80: 19-32.

17.Hernandez, J.M., B. Bar-Yosef and U. Kafkafi. 1991. Effect of surface and subsurface drip irrigation on sweet corn
rooting, uptake, dry matter production and yield. J. Irrig. Power 1: 55-64.

18. Jackson, M.L. 1967. Soil Chemical Analysis. Prentice-Hall of India Private Limited, New Delhi.

19.Magen, H. 1995. Fertigation: An overview of some practical aspects/Fertilizer news. The Fertilizer Association of
India (FAI). 40: 97-100.

20.Malhi, S.S. and M. Nyborg. 1992. Recovery of nitogen by spring barley from ammonium nitrate, urea and sulphur-
coated urea as effected by time and method of application. Fert. Res. 32: 19-25.

21.Malik, R.S., K. Kumar and A.R. Bhandari. 1994. Effect of urea application through drip irrigation system on nitrate
distribution in loamy sand soils and Pea yield. J. Indian Soc. Soil Sci. 42: 6-10

22.Papadopoulos, 1. 1999. Fertigation: Present situation and future prospects. Plant Nutrient Management under
Pressurised Irrigation System in the Mediterranean Region. Proceedings of the IMPHOS International Fertigation
Workshop, 25-27 April, Amman, Jordan.

23. Papadopoulos, I. 1986. Nitrogen fertigation of greenhouse-grown cucumber. Plant and Soil 93:87-93.

24. Papadopoulos, 1. 1998. Overview on fertilizer use through pressurised irrigation system. Regional Workshop on
Guidelines for Efficient Fertilizer Use through Modern Irrigation. FAO, Cairo, Egypt.

25. Pilbeam, C.J., A.M. McNeill., H.C. Harris and R.S. Swift. 1997. Effect of fertilizer rate and form on the recovery of
N-labelled fertilizer applied to wheat in Syria. Agric. Sci. J. 128: 415-424.

26. Pruitt, W.O., E. Fereres, P.E. Martin, H. Singh, D.W. Henderson, R.M. Hagan, E. Tarantino and B. Chandio. 1989.
Microclimate, evapotranspiration, and water use efficiency for drip and furrow irrigated tomatoes. International
Conference on Irrigation and Drainage (ICID) 12 Congress, Q 38, R 22, PP.367-393.

27.Rolston, D.E., R.J. Miller and A.E. Scholback. 1986. Fertilization. PP. 314-344. In: (Eds.), Trickle Irrigation for
Crop Production, Elsevier, Amesterdam.

28. Sharmasarkar, F.C., S. Sharmasarkar, S.D. Miller, G.F. Vance and R. Zhang. 2001. Assessment of drip and flood
irrigation on water and fertilizer use efficiencies for sugarbeets. Agric. Water Manag. 46: 241-251.

29. Shinde, S.V., K. Naphade, S.K. Kohale and G.R. Fulzele. 1993. Effect of varying levels of potash on seed and yield
of sunflower. PKV Res. J. 17:31-32.

30. Stewart, B.A. and D.R. Nielsen. 1990. Irrigation of agricultural crops. ASA, No. 30, Madison, Wisconsin.

-


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.6.1
https://jcpp.iut.ac.ir/article-1-687-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.40.6.1 ]

\YAF DMU/(J')H{{GJW/r&DjQ JL»/N@UA"‘_;})JL:S Q}J‘gr‘,lﬁ

31.Uriu, K., R.M. Carlston, D.W. Henderson, H. Schulbach and P.M. Aldrich. 1980. Potasium fertilizer of prune trees
under drip irrigation. J. Amer. Soc. Hort. Sci. 105: 508-510.

32. Viets, F.G. 1962. Fertilizers and the efficient use of water. Adv. Agron.14: 223- 264.

33. Waling, LW.V., V.J.G, Houba and J.J. Vanderlee. 1989. Soil and Plant Analysis. A series of syllabi, Part 7, Plant
Analysis Procedures, Wageningen Agriculture Univ., The Netherland.

34. Wopereis, M.C.S., C. Donovan, B. NAEBIE, D.N. Guindo and M.K. Diaye. 1999. Soil fertility management in
irrigated rice systems in the Sahel and Savanna regions of West Africa.Part 1. Agronomic analysis. Field Crops
Res. 61: 125-145.

\24


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.40.6.1
https://jcpp.iut.ac.ir/article-1-687-fa.html
http://www.tcpdf.org

