\vay Jl.:...aj/r:w._g o ylouds / = JL/ 6‘43\5;13 shels g)_}d}f}\.ﬁ

S Sns F oS sl satls n ONBL o Cv eSSy S ysb LSU

6!43\545 Ja.z‘,.ﬁ BL Aauﬁ GL..S/ A
LG, Dl s A i g5 geme g

OYAYVANS 1o dy 20 ¢ \WAY/S/A 1l s & ,0)

AL

G oS 3l sliiad (Sl 35008 1 DWLS s K85 25 550 5 01l S2S 5 SSE bl s T sln oS ke 4 4z 5 b
0dd o 5 5, Shas 35 5 (2108 2lp 05 DBLE Jeos SR (SB (g5 ol s S sl G sl SSL o2
Aty Sl Shs (Fr s S JBa S satle p OMSL ad CongeS 5 S a7 Gl ) S b Gl
ol 53 5 S aw b sl olS oS g wly b LB s 5 s sS6 o ok bl S plonil GGLIS Lyl 5 55 4 g oS
N0 i) mhi Sl 55 OMSL o s graS 5 (0.81FC-FC 50.56FC0.75FC 0.34FC-050FC) pehans 4w ;3 S o b, Lyl o
) s 508 Ol gmn s Sy s JS i S b s F14S 5l 0L uls A ploxil (S p S5k 50 8 80 5
i (P<o/oN) Wt aS g gLl 5y 5 298 St S 055 g5 BalS Cor e S s O 5 g8 s ls (Saew O
PRI g S 0 SIS 5 OMSU ol S sraS 0 S W0 510 Spnas a g ady; 5l S el O 3508 5 4 ol i a5
AEP<e/o) ddady) 4l gp Side Koo 055 Camd 5 G gl (als) 5 0 s SES 0 S Jba S Lasls s e
059 S 9 631 g1 ks 5 2l g0 i S5 055 S S5 IS 5t s NS o paS 5 S Cusb g il
@lgp S oS D)y Sl 9 G gy 5 plr B S D5 e (P/o)) sl sy algp e KOS
rjjro s oS 313 OLE gl (romed S odalis 08IEC-FC (25b; Lyl )3 OB (o o goeS ¥o g/kg s b 4y &

3 o g olS T 5 geS 5 ST S sl (S p S alS 55 S o s S

6 g My (NS ol G oS (K i S O g AlS slaely

s, Sas gl s@dent 5 Sl g oy 5 ol PRV

Ly oS 53 wly sl 528 SIS Ol s Ol (FY) s s I dns SV 5 Se5 b il o Ko Sl s
Sel= S S o *

iy Al g alge IS (S b e o S K - O 5035 ($305lS SN gz L5 Jalse ) S iS5 s
312 5 G3siS SV pams 4 5L 5 e a0l Lol Cadses glade s 3 ol slaws S sl 51, Lol
Al (5555L8 D5 ol e Do Ol e Cassdoms 80 550 oS el 0T sdias ol et (10) JS s
(el 0303 513 5528 (S50 b o Sl S S |y oS GOl s (65558 sas Y e il 5 Shas
o8 3 Al sl Jn S e S osban Ul WS (YY) s e s il slala s

R oLSls ;6)')}\...15 0SSl (Sl r),l& a}; A
n-najafi@tabrizu.ac.ir : S5 S oy (DK J gt 1 ¥

Yo


www.SID.ir

ey JLL..A}/VL-._J' o ylous / = Jlo / slalS slacis g)_}d}f}b

Jsa (slas sle OlalS Ols s (Medicago sativa L.) 4 5
.x_;).xpwmuuﬁ}gjbj\joic,ﬂjmﬂjcb
S o Canl 5l 558 GbLae ST 3 olS
=l 3 a8 s e Ol sel vz SleMbl Lo
1Y 5iS sladsle DBl S 5 sl JS 51IYAVEAA
OLals Clud g JS Ve 51 Ji 5 s amisy olS C2S 5
Cilin L Joale Ol 53 (1) 555 e Juls | sledsle
5 bl s uT 5908 OALS iy oS 3 5dee
e g el i a5 L (V) AS 0 Wil ami g b de
ol s, ;805 G b Sl s Ad) w4 ) Camex 5L 3,
el sla LSl (S 5 ol e Sl eslinad gl e
Aol $5usliS D5 kS S 5 S Sl g
5l s S O mle Condy w a5 L s asls
OLalS a5 o35l 528 53 pls 45 (gl disle 5508
2 a3 GBS Loyl 55 amd s dher Sl sl e
Ghlis gLasSs gyt bole s G b 5l ol 45 S
s (AT slye 35S B Ypors Sitans 5 S
= ol Sl LgLA<=LE_} Getls Ay o i sl
3 Shas 5 Ay 1 OF S s 5 WIS 9 G
3 e G030 g 03 odile (Bl Ll e olalS
Al ol S e Sl Ll
Sl oy Dl Sl ol s i 055G
o PlaeS iy LS o c s il T
o 25 SMOBIS Ll S s 5 ol il glagS
Tt 058 LD 53 JTA 5T QY A o) lesls i 3
5 b O bl sl il 3550 0l 03 lanlas
o G 3nS sl 5 Ol s neS a DlalS kSl
G e ldde (O 35S 0,93 Jsb 5 Ol 4 atey LS
oS (035 5 St OIS o LS AT 5 Jome e 518
s i LS L el gl oLl 2l sl 15
anllls (ta g ul Gda dA i) o Jbaias (59,0 4 g0
S ol i s M 5 ool G0 s 3

() il 038 3,05 (55,55 2o 1 ok S
e DU 53 oS s e Ol 35S 25
Ol L oS gl S bl o aolsl gyl 5o 03 35
oS 5 b o als S esle S5 5 COy o dadisg,
(FA) Al adls Jlosa 1) s b il talS Wl o 25
A5 Sl Sz s S Olsea Ypons 0SS
S o b dsle S 55 Shes s AT e Jladay iy
oS 5 e 8158 S (1) 058t e sl ()
A dzs g olS 3 Bl 4 S el (o3 WA il sl
Oy e gl 3 ¥4 als Lsw Lol ((cpdS )58
OLLSKar 5 ool s oo o sims (Su5d Ladgdoms S
238 i) @l oS lls ) (Sis 4 olS caslas (79)
G m Ol 35S Lal ks galal 5, See 4 gl
Lgl_bvfjw;%\{‘QT(_;LM}SQW‘:)U«J@); L5 S
o als (O (Mg e bl ades Sl SLs
g Ol e obe 5 Jlslge Jalsil (g all o geases
(F0) 5,51 s w2l e CedS 5 bie 5 Shee b OaLS
) S a8 L S B8 () U 5 i
0335y plde obe sl pslie Jsa (S s ONLLL
S (70) a5 Sl bl I o S O
STt 355 L A5 e AL nd G paS 6 i 5
53 A0S ClBy e A bl 5 K s SUlS Bl
L alin 53 OOl pad Lol ol sl i
Sl gl 1y 355 pmd Csby el el slas
e L35 o S pl 52 QLS 5 o0 S Lo (o5 Vb
3 ke (F7) s an s S Gee 5 i ) 05 leds
Ml o 5 Yo s oS s S 5418 (YY) Ol Kes
53 amis adsle s Shae s ine Rl o se SIS o
sl o 53 O s me o I3l 5 oy 5 095 Slair
3, Shes Jal5l 0355 Sls pme LT .05 S aale e 4 s
L aslie 5o Lo o5 glos 5 555 Isb US|, Jol

dsly G s e 93

Yos


www.SID.ir

w29 S g o IS arls p OMBL o e geS 5 Sy, L3U

O Gos 53 OIS & 3 5 Ol s L0 sde Yo sl
LaazalS Sl el 31 Oleabl 5l de ad ails (6 20 olo
B (ks S e s 5 L)
Cjk_w ..UJ_.Z&_;JQL,\_KJ_A); sde Ve sluas as
Sliss iz b S p A e S b i
s sl Gay s Ll 55 56 O 03330 5 Loluls
OF gles 5 Ao ys FoOF syu>= SIS s gl b
5ol Js b 55 sk a3 TooXV/O e
ol S OlalS /e spus ool 51 e Lcils Ol g
vy GRS i U CHEBVES W) W PN e P B
SASe3lul Jishs L olS gl 5 (Hansatech CL-01, UK)
o) S s JS el Sl e i IS oS
sl e U PN e 5PV e e Jp b 5s 3 ) (s AS

3 S e A O IS ey el Sl 5

S SR S ) (el S S e (el
Al a5 Ol S Ve skl sl Al e
S S o oS 038 S e s Sl oS
Js IS [t (e 235 13 olSs Sl Ol S
oa i Ol e Vo ool ke s @S ekl
s S b s (il dly) OIS Ol (gl S o ks IS
Jsb 5o cilis Ol aw 3 LaS 5 by lS axls i
R IS RH NS PPI
(sl Gt 5 05 3 0LalS Sl 5l ey
L Il 3l b gl 50500 el i Sbt Sl ey
s G s e e 3 S el ¢S e/o0) s
S Sis ois 3 el ard o haie of L lalS
Sz 0lay U pgends 4z 5 Vo los b alS slads sal
O35 e IS (SIS 2ul 035 4 Oy 5 oS O
Loosls (6 3lol i s S o s 5 olsn o St
LaSSle 4mslis 5 SPSS 5 MSTAT-C l33le 5 5l eslinal L
L Lals sed cdd plail 70 Jloas| e 53 LSD Osesl b

.Lv.LLJJf V.w) Excel )‘Jﬂ(’f

YoV

RS s el Sl cugb) 5 s e

il o GIOIS Ll 5 3 i g olS L sla S5

- TPIEIRe
ool S e B LAY s s o
L s lollS Ll i s dos g0 3 o2, (Medicago sativa L.)
Sl L Sl SSY (ol Kbl GaOluS 5l etz
o=l e pd AL L (Sl Cbsl e s S bl s p )
PH 5 5K b o o 3L Lpla S 5 4y olS S 55
Solaul L Skl QLS o 1By o550 LB
Gos Sl oS Sl os 8 0 2 50 DD
Jlad 53 Ol el Glimmgy o3 @315 (Slas ) po (6 20 Sl o-Te
ot 3 G PO i b L o
5 i sl s g JLsETA 10 OV L ae
VSIS S 0313 S sme 5 O S 51 s A SLEs g
O SLE e b 5 s sl S (e ke
e 0l &S11Y g 5 O] R RANER A SIS
At ASL lasdal Sl 6,6 MGG o G oS
Sla S5y e b ¥ SIS 0505 550 5l o 5 48 4k
LY Jod 5 0 2l oS () 5YA) A Of olans
> (Field capacity, FC) ac 50 cb b osb .o ul sl
st Ul e Lm0l L Sl es i s g
SLid Slots ol v s «(DSL ol s gaS il
ol 00 Y s s 0 2l S (D) s S s
J=8 a5k aly 7 b B s 5 ) sSU o) 5o el
VD X¥-00) e a3 Sl by (gl sSL L sl
OO o o 5eS 5 (48550 b b o3 AV=V oo 4 0F
35 (SLep S4ls e S50 570 00 ald) slaw ¥ s
Q_?ijgs\@\‘e@wjl}g.mr@l)\ﬁw
Jstls s aia 53 e 4 Sbt 5 A a3 g3l Sbt 4 AL
Sy 53 s Dbl a Oy 8l (St laans

.J.ﬁi:sa.l"ab&(43\)'})&)')5&]})'\)4&))»@}2&;)3


www.SID.ir

ey Jl.:...aj/r:w._g o ylous / = Jlo / slalS slacis g)_}d}f}\.ﬁ

SB aberd 5 S5 sl Sny S Joi

EC (. SP S oS Sal o S o= -
pH ) (/) . . . ) ) u.%l;
(dS/m) : B ) o B B
o/¥V % Y¥/f o /OAD VO/YO YY/O YA/O Y4 =3 Wj
S Ode LG ots chals JS 05955 N Jad aalsl
Pb Cd Cu Zn Mn Fe Na K P N
(mg/kg) 03]
}-:%U o/o¥ Y/Y o /OY V/e) Y/aA YOV 00F/¥ AV o/oY
L 2 G gaS plond sla S5y F 2 Y Jg
EC o EC () pHax PH o) N JS 0387 S S S ele
(dS/m) (dS/m) ) ) )
O/0A Y/Y0 IdAYd didl Vo /AA Y YV\/VO YV/$4
uwbﬂw‘x&s BE ,,al:.cc.w.b." J‘,.le 4alsl
Pb Cd Cu Zn Mn Fe Mg Ca Na K P
(mg/kg) (mg/g)
OV/¥ YN \AZ/O YVYY AeA VIYY/Y oY Y&V o/V4Q Y/4 \RVig
W S oS il Cjk.w 33 (FC) as 50 cud b cugb; nalin ¥ Jgis
7o Yo YO BT (g/kg) uwbﬂwxﬁckd
Yo/Y 14/0 YA/Q YA/ (1) as 550 b b sb

(F dsdr) Laesls bl 4o ol Al olS 035
5 OB o T gaS ke sl (sla 58S sl 0L
s S coghs s e S ok 5 CpaS il
Cmsby 5 Ole) 5 e peS Ol 5 S Cosb, ol S
a s SlalS o Jis IS Lasls 5 0l s G seS (S

...UJ};. )‘Jul.’uj,:b

Sp Jds s

sat L Bl o eSS Aas e 0L ) S

o g s

Sl Sns Fr s S plesd 5 (Sid e Sns & »
(SloldS Jmlasl s esliul 5550 OOBL o ol
Slsds alae .ol eds S Y 5 ) Jalds jy s ja
sl pdlel Lo 350 51 NSL o s gaS 3 (S
V) 55 S IS pol s e CBlim el ahow sy

ugj‘_},;})sgpu
W};egﬁmwuﬁ}uugf&))sw

Ll ~’xg'}j3ﬁéwp@wj|d&ujdiﬁj

YoA


www.SID.ir

w29 S g o IS arls p OMBL o e geS 5 Sy, L3U

08 1 B80.81FC-FC

abc

53 A

48 A

@0.56FC-0.75FC

ab

00.34FC-0.50FC

0 15

30
(@/kg) ONoB o) Cwwgaens”

60

iy S p 35 05 Hatls p OB o geS 5 S Cugb, blime 1Y S

g Sy by S jasls 5 OB ol o eS 5 S u b by BB Sl a e F s

Slay o S5k @bl 4o

Caal e
Ve ™ Y Ssb
OA ™ Y Skt b
Ve A OB o e gaS
VeyA® $ CSB 2 s paS x S b
a¥sy/y Y ol
YV \ Oley x Sl ey b,
VYo 4 Ol x NS ) T S
AV R VY Ol x OMBL o) G 5S X St o b
A Ve silasl gl
Vo/Ae (1) Ol i g o

)\:L;'MJ:.'G)./.QJI/.\ Jlez| Cj.]a.w DL )hk;'a.a %;pns}* Rk

O G 5aaS Yo glkg G e L WS b IS 2l
5O0.8IFC-FC o 55 adl sl s LS
i 3305 s Sl ns (S Sy lail; 0.56FC-0.75FC
A edalie Sy Lis IS atls 5 CNsb o)
o G a8 e LSy L35I8 sl 2l
Skt s gl jube cble il Clea Ll e DL
(V 5V dsldz) il 558 ol Gae S (05555 o 0)
D3 eSSl s e ST oS Ay 0p58 Jsb s &S
Foglkg Jlas 53 S, ks IS Lasls (F Jsux) 3,8 e
LaLS 0.34FC-0.50FC by 5 BB o) e graS
Uil 3 Yot Eals ) () 1K) sl Ol (g
IS ol e graS e (ol 52 S sl )52

Yoq

T 52 3l (S S b s 4 LSy s kS
Sl L Sy LIS asls 0.34FC-0.50FC =y ib
23 5 ol ol e ssbas Yo glkg U ONSL o) <l
Jdos el als (ol e s ba Po glkg sl
o2l 5 (8) AL (o e a8 mlan Bl S e S
S oo Cush m sk 6l (€) LS b IS
0.34FC-0.50FC Ck_w 55 aS sls olis ol CLU 9 A Cl;u\
R=0.999%* L, C=54.568+0.6065-0.015% ¢ 55 a3 ala,
2l 2y bS5 Jds S Garls 5 OASL o sl
s e B L Ol e eyl Sl eslanal bl ol
ke sl o ) A gl s IS et s
At 4l Gl Gl 28 Gt SSL ) S seS


www.SID.ir

ey JLL..A}/VL-._J' o ylous / = Jlo / slalS slacis g)_}d}f}b

=N
=]
)

®80.81FC-FC

(em) g9 £ 41
5] ) B w
S S S S

s
.

@0.56FC-0.75FC

00.34FC-0.50FC

0 15

30 60

(g/kg) SN 20 Cowgans”

Al Al S 5 S sl
o3 Jab 5o cadis Oloj aw s ugj&}ﬁyu
Vo/A 5 #8/F So/A pslie ol jan 5 dd (g Sejlll A,
LacS s s JS (asls o das o OLES sl cal ol iz
oS Sl Jilisl gols me s bas olS A, Oley il L
o G neS JT LS 5 0 Sdme [R5l s Kl 5 e
Sl 5 035 o 3h ( Sdaa pobie O ST 5 ML
Y 5V Jslas) sl oS gl - (8 57T Ll enl
S5 o 0l S e SRl L e e SR (an
2 il 035 LS A5 G Sl 22 WS s JB5)S
Lol 1 Jds IS e bale (1) L las lip 585 3l cams
o 4SS s S 0l (YY) OLLSen 5pmis ool aBly ol 33l
WS 2 olS e BB 055 2i0l e S s IS et ls
O35, Ol gdre 2pls 5 9 5 (Sulo omn 5 Cude ot dla
sl Al S JTgladile L s Yol glassls s
s des PH S g5 13 51 Sk sla Shs 4 5 005
syls LS:_W sl 63 9 58l u—ﬂ Lle s e ¢ RUNPVR
G L5 e oS S b5 IS asls JU (7Y YY)

28 5 Jele ool b

S b, ol JHas sls 0L Laesls il )l 45

G spaS 5 St Cogby flie J1 5 OMSL d o gaS

glstl oslaas BC 513 O an il o (55 sba 3l o
sl s s ol s 35 WIFQ dS/m e ol s SLs
53 oL S eslindl B Ol nals 5 (FY) OS5 s p Sis
RS2 0l5n LS ol sla ol 51 el (S S
sl gl 5> Sl S 48 (5, K el il s iS
plaS o Jds S atls el o (18) S oS
B 2 oS 53 SUks ST bS5 (S0
3 e ole Cdr iy, ) alS o n S e
(%) 35300 S 1 Jds S S0
o= CawsaS Yo g/kgcb,ﬂ)w\SM;dode\ I
Lo o s IS el Sl cosb als L onlsls
034FC- o 53 1y s sl I3l (ol e sbas
I 3 gy (615 e sl 0.56FC-0.75FC 5 0.50FC
Cosby alS L oMbl (o Cow saS £ glkg Clﬁ.w).)
syl l_afJ_» J=b5 08 ==L 0.34FC-0.50FC « S
Ol Sl by 2alS LY K2) il el (g)ls sme
SUs s idoin e ;olie oali 5 olS oslinad LG
s Doke a3 8 e olS E) EalS o 5 aly alS
LS iy Co s 31 Ly IS LSS s dal i ol s
35S 5 IS o) a8 (Ll e
Sla Jslos 5o ilie glad s wlals ol ol cusb
JS S e 33,5 h e 45 35 e U1 0L 5

cﬂ_?r.:ﬂ).}..la.liu:‘.hljel_ju) wﬂ)‘%&jﬂs

YVe


www.SID.ir

w29 S g o IS arls p OMBL o e geS 5 Sy, L3U

Sl e 5:S0Le

» e
g_.J\M)J &I;—Q)jw &..:.?‘_}Jj &..:.?QJ«} _ j-:':"jcw‘

oLS ¢l 3l

sl o el P s sl

Y/240™ o/o¥\™ o/o\A™ o/\10™ AR Y S5k
MV YAO¥Y \Yynos YEO/YV T ASY/eYAT Y Sl o,
VYo ¥a/4y) * ARYATN VYNVey sA/EYe v Sl o e graS
AeAq ™ AN Y/IAAY Y041 V/$Yo ™ 2 G S X S ooy
°/VAQ V/YAS /Yo A o /TVY \¥iats Y ialesT gllast
/Y A/EY \AAR WA ONO (heoy3) Sl kS g o

0> Sl IS st sl ol Al s g
3 SoR) Sl s 3 O30St Jleb gk S ) 5 et
(FY) il (St

0.34FC- 4, 0.81FC-FC 5| SLs coysb, ials L
e S e L s s 5 pLis | 0.50FC
) e yaS Foglkg a3 ol ialS YL
 0.56FC0.75FC =l 51 SLs b, pialSadhSt
LPF) 1Lt G i) Lt 2alS o e 0.34FC-0.50FC
S (Y JSC2) (0.56FC-0.75FC mlan iy @ ialS
3 Sopd s S plg ) AL 5 e
OALS (A LS 5 (6 e b g lil oo les
koS IS a0l T 6 ¢l
oy deb s a4y Ct_u)\c\sm;u;)ﬁ(m oL
o G snaS o5 o 5 )8 L Sophora japonica o S Lol
o= A0 5 Yo 5 ,lS 5 de S LS s sl
el olie sl Cel Ua s OASB o e gaS
A Al Sl w0 b S

= S Yo glkg 5 LS aS das e 0L a2k
Sl am S a5 ) Dl pme B o e LS
OLLSer 5 ISl s O 500aS Lal 1 53 S geeS M3
St by 5 oAb o 5ian 1 aallas L (F0)

ARR

)\:L;'Mﬂ.'&j./.a‘}'/.\ Jlez| C)Jn.w BE )‘:L;'a.a g,:JJSA_’ I’IS}* *

*

© Jar) s s e 5 ) IS 2
0.8IFCFC oyl o 53 53 6 das o DL Y IS0
) B oS e I35 L g i) 0.34FC-0.50FC
CLA 03 s sl Gl e (Aol Yo glkg 4 BB
ALS (g1 e s e bay (ONBL x5S Fo glkg
55 05 gLl 5 Sl o S - Ol 2B
sdalin (5l3 sme (e S alaily cush s ok 5l S
OOl o 0 5 LS L i i) Rl 31 A
il s OB ) s gaS e 3L e Wl e
5 Bany M obe el b Sl elS g g s
(FF 518) D3l OF 3 3 m 30 Son g DS 5 5 B maS
2l (1) OLLSas 5 )5 5 (Y0) 0L 5 sles
Po gkg lag 53 45 gl s S SIS 1 Lelte
SalS 0.81FC-FC by 5 oMb o o yaS
NSl od C S Yo @K a4y o (515 s
gLl il (M) OLLSes 5 (5 (Y IS02) sl DL
St Lyl g a1 OABL o eSO e LolS
Ll s ol 53 aS e als Ols g disls S oS A2 2
At Sy i 5 Bl 5 S gl sl LS
SNSL ol L e L5 s 53 &5 5 p LS 1 LS s
S by IS WS als 5l st Yl (5o gkg)


www.SID.ir

ey JLL..A}/VL-._J' o ylous / = Jlo / slalS slacis g)_}d}f}b

25 4

80.81FC-FC

(@/pot) (219 fid &Kis 039

30.56FC-0.75FC
a

B80.34FC-0.50FC

b

60

(g/kg) OB o) Cwwgans”

iyl Site KEE 055 5 NS o G geS 5 S Cugb, blie 31 Y SS

OF) LS 5 55l 508 o O Ly il Cor go olS
St eole Gl cde 5 S SO1S ) elie il
Cble Sl 5 055 e (e pole eal )
o S S L sl SOl glasls 53 S 085,
3y Sl CllB 4 a5 L s S 0l oLl
ety S 059 el (Y Jgdr) OBl e G paS
26 Vel S o S 7o kg s s 25
S e d sy s 5 SLE e ()0 Rl
Go d rlwtas o g olS (YY) Wil o0 K5 5
g s YdSm S ssOl culis s O 3, Shesig ool
4S L5 S edalie (YV) 0LKen 5 K (YA) AS o 2alS
Isan OB e CanpaS 5 8 sy Ve ooFe ke
A s e Al e i s oS Bl 5
o G geS Ao YoVe s LS OUT s 5 e
SalS L s S aro i e aig Ld; gl 1 oMl
St 03 0.56FC-0.75FC « 0.81FC-FC ;I Sl < sb,
PR S o S g8 e Jlex 2 0 alse R
T 03 alsr i S 055 Al Ol o 2y 3L
o s 508 W00 e 53 OF Olses o 208 5 Yo glkg
Six G5y Seals (FA) Oea 5 55 Al sdaline LG
Gls e Sialosl 53 5 1wl S 5 s alsa iy
Ls S polS Sl
5 Ay ‘L;}l_.dr._.,.m Jols as ol losy Al
5 SIS S5 S gladsl s Jske ples

St s Cusby ldde (O3 saS Ly ,s a8 Ls S a8
Al o 166 S 51 s Cola G e sl
O S seS B 2 L Y Y il a5 Ly
2> e ool 5 el (g, W05 a0 hle OBl
oS iy ahgm pobs ul Gl bl e 215 S

FF) b o il 5l O Ul 5 olS A camiy

slsp S S 0
5 St by ol S sl 0Lis Laesls il s 450
G spaS 5 St by fline J1 5 OMoL ] o gaS
A ls ae alps A S 055 ISL (2
(0 Jsa)

s e 53 6 s L LS sl
b el mlae LIEIL plee e S 055 S
05 s il dald 4 el gl pme Aul58l Ve glkg U
O3 ol =31l Jhals (ghls ome 5 5bas 7o glkg
S OBIFCFC by o s olpe sy S
oo G 3pS g Do a5y K00l 53 51 Sl
Tl 3 Sagen > ales i S 05 5 AL
7 JS2) il edaliin (gl e S S5 abaly czusb
O S eSS L s s A 055 Sl
St s hie jube chle 2l clea L5 e OO
o553 Iyl 55 S (Y 5\ Jolas) il 58 ) G me i1

gmg@W)J%dﬁkj\}oMJb’TaSM)

YVY


www.SID.ir

w29 S g o IS arls p OMBL o e geS 5 Sy, L3U

20 1

£0.81FC-FC

o

(2/pot) 4y 5 &Ko 039
oo :}

B80.56FC-0.7SFC

30.34FC-0.50FC

0 15

30 60

(g/kg) SNV (o0 Cowigues”

iy St 035 p T Bl 315 ONSB ol a8
(0 Jgd) Lsg s sme
Csby i 53 53 4 as e OLES L pSSle aclie
a5l L iy, St 035 0.81FC-FC 5 0.34FC-0.50FC
el Bl s el 81 Yo glkg b Al ) ol
5 e DS o G a8 LS L ey, SO 055
S il 3 5 o 5 ol Ol Ll Sl
JUS) 5 (5 58 3050 35 il T s w0 5 Sl e g8
M) SHLSKar 5 el 5 (1) O es 5 4L 3l baay , 4 Ll
e (A) DS 5 sl s S 50158 1) glia =
O S a8 5 5L L 1 DL ol i, Ko O3 5
St O landls by e Jsbs s ol 1 4 NS
Csb, 5 BB o cnsSTFe gkg las sy aly
3208 436 e 4 o g3 V4 28l 0.81FC-FC
0 JS8) sl 0Lt O8IFCRC b s s 5 LS 2
A s S S 1 elie gl 5 (A) OS5 ol
O S a8 3L sk 53 4l S 055 S e e
o S atld o5 534S Cnd by (Y5 4 S
i3S S5 Gl o S 05 5 S
£o g/kg CLA 0 edas e 0L Y IS 4S5 bols
08IFCFC e j1 by 2alS (Sl ) S
iy SLis 035 Llld 2alS (o ge 0.56FC-0.75FC

&‘H‘wyuwbﬂwwr° g/kg .)J.v)ls.)\.&

Y\Y

53l e Ll oty @la S 5 bl e S5 58,550
S el s J sl wne 5103 S spme Gy b 5l T 35S
s 53 IOt sl J b 5 035 3 gdoms 5 ilal
e SEF 05 el (YP) das e talS T ) G ste
3 DLb el S Fo ghkg Jlas 55 oLS olys
5 il Al 4 e 1FY Ol peas 0.34FC-0.50FC &y s,
AS doas e DL Y S il e ()5 5 S ol
Db e 8l o NGB 2 58 Yo glkg > S
35 a8 A0 L an ol s i S 055
S o3t 68 @ olS Jams Gl 5 Ol 5 5eS el 2
Yo Jlde 4y AL ol o ypaS 3 )8 e Gl (s
oS 03 DU Ll g Sl el S eSS e S
(Fo) ShSan 5 dISul .(7) dms S L5155 0ls KLl
Szt ol Ol e el 35S Ll 23 3 S Ws S edaline
25 Aals BlLS Sl rie COSL ol S il s OlalS
Cod b as WLsls olas 35 axdllas 53 (00) 0L 5 KL
S (S 5 (655 Olojan sla (25 o ol S (g s 58
AL iy o oSl Ol oS i b S Al
Lilaze oLS (o pd o b 2alS LT 3158 4 il

A3 S ol 3 Shos 2alS o e

N T

S by ol la Sas sl glas (bl 4 e


www.SID.ir

ey JLL..A}/VL-._J' o ylous / = Jlo / slalS slacis g)_}d}f}b

@0.81FC-FC

dyy 4 (2lgh S GKiS 039 Cawd
o =
fo < (5]

e
=
.

0.0 -

20.56FC-0.75FC

30.34FC-0.50FC

0

15 30
(g/kg) SNV (pox) S gans”

60

g ety 4 glp iy SIS 055 Sl 2 OBL Gl 5 S cagb, Bl 10 IS

ij Fo jY’° QJJ_.,G.O (() Jg_&) C,JLL d)b‘;&ﬁ u,i\_!.‘f‘
50.56FC-0.75FC o sby o 53 53 G S
LCA_.«:‘)M»S rv)_f VO 9 Jals )L_,o.?; L; AMiuﬂ BE 0.81FC-FC

(F oY el J0) ail iy a0 cond ales e UG
o 3 S Ll a ples s S O3 Cd El58
Gl ol 55058 55 e L ad o gay OB
039 S 0.56FC-0.75FC 4, 0.81FC-EC 3l Sl= o sb
S0 Gl g dS alaya plea A5 S
ﬁubcuwbﬁwwv°g/kgck_w))
o 0.34FC-0.50FC 4 0.56FC-0.75FC 3l S+ o sb
oalS gols e e baa Sy glea e S 05
ol s SIS 05 s a8 L0 JSS) L
e Ll 5 s aS das e olis s i Jlesl ol
J)‘Jualkﬂw_zj}uﬁud\ﬁ_w‘jbe&l&)\;cﬁbbé
& i (ABA) sl Gl ( (St 25 Ll 5 3 (FF)
Sl el Slsteay 9o 8 e (I Al S8 g s
J—&)ﬁlﬁ;ﬁ})}-&&b}lﬁmﬁ&‘ﬁygmdié
M@‘H}Jegc)gj)uw“b}ﬁw&‘}ﬁ&u

L e a8 0 [l 0l Aoy S 055 s e
Cnslie (S 3 B 5 paS Ll 5 Lt T 55 32
SLVe) doboe falSia i) diy 5 sl S SO
P oo LS e OB ol 58 (B b
O g s e S DT (USS  b 13l 5 (60l
S as uss S 55158 OF) OblSes 5 o
P 5B g Gl e Ol 558 Ll 5 5o NS
ol A BB o BBl 4 s etz g OLaLS
b MSL ol G a8 38 o8 23,5 S o Ol
3y S g s oberd (S5 b Sy s
R e e G b al Sl LS e S8 o) i axw s

s glaS Ll ol 53 oS Jesd

oy dplr S SIS O e
5 S by, ol a8 3l 0L baesls il 450
5 S by iz 1 BB yd e paS
G ol it S 055 S 2 ONBL ) e peS
sla il ol me 5525 LU0 Jsd) Lsg Hls pme s
s i SLis U5y e T Ll 5 Lol
O (gl Shomy 5 s A, ey sSU l Sl ealy
ol 03 45

SList 035 S 45 A e OLES b Sle aslie

AR


www.SID.ir

w29 S g o IS arls p OMBL o e geS 5 Sy, L3U

9
” 80.81FC-FC

LI s o woys

©0.56FC-0.75FC

00.34FC-0.50FC

(k) S 2 Cogens”

g 2l S ol doys 5 OB o CgeS 5 S b, Jlin SIS SS

oin Ol Ao Sl e SalS A3l Of 5 paS i
Csby 5 OMBL ) Cv paS Yo glkg sl s ol e
o g/kg 510 i sla,les 4 Curns 0.50FC-0.75FC
Ylaz| 0.50FC-0.75FC cusby 53 oNSB o Cv graS
5 (F JS8) ol Jise STl el W g il 5l Lt
doys GalS w jaie 48l OF 5 36 G a0 Ol e ol 3

ol gl iz O

& S 4o
A oes a5 ales e S 055 sl Sl alis
5 513 0L B (ol oS 5 Sl i e
o gaS e LolS a5 plpe oo Sz ool g
ST S Y U B B PC (RN I W TR
ey SiS O «DLob ad CavsnS b ae b canllas
s ol A S D5y Sl o 5 2l
slad o s IS Lasls b ee ilpslcdl il
Lol smaS as 2ilal s 5o OLS s S5 & 2
o gpaS o il 51 Sl (OB o) s 50 6 0
oo Gl 5 ol Gladss Sy S5 2 LS 2
ol s 53 el ay a5 Ly ol6S nl 55 elS
RO S S S L POV REHPE-- C IRt EAVRIRILY
s S S ()55 GRIPl e SbEp Sk Nt
Al Sl el Woa glas, e kol o 568 b o
Sl dal g Gy S i Yozl 2S5 O

V0

s o Lo U 03ls GAIS 1) G a5 Ol (SU O
LS e oS 1y alsn Slaplnl s o 35S glaalis 5y
Sint O35 S il 581 A8 5 S 55158 (F4) 45 .(VF)
Sl ol 5808 il I3 el ple i 4 4y

s o Al G s b 5l ol O 5 e

=l Sou g._j Loy
PR S S BV PR N I W PP
G soS 5 Sl by bl 5 AL o o poaS
g o e s i Sl o o LSl
(P Jsa)

et T e
Lol (S Sb sby s 4 2l i o Ao
0.56FC-0.75FC «— 0.81FC-FC 3l SLx b, jals
200 b 53 s i Ol s s e LS
56 JSLE) an etalie CALSL ood o yoS Yo glkg
o S oS Vo kg e s PalS Ol o it
Lol o v gaS Yo glkg Ck.w 23 3 Ools
0.34FC-0.50FC « 0.56FC-0.75FC ;| St b, ials
(FJSK2) dd edalin olss i OF Ao ys s sxe il 3l
V0 glkg Jlas 53 olsa Lise Ol diws s e JialS
s s 0.34FC-0.50FC usby 5 COSL ymd Cans poaS
Csb) ok 5 OB nd e paS dals bl
Q_iu 0.34FC-FC , 0.50FC-0.75FC 0.34FC-0.50FC


www.SID.ir

ey J\:...aj/r:w._g o ylous / = Jlo / slalS slacis g)_}d}f}b

2 ey ey adgle LS sl Slas e s gllS
ol S il S5 o3 b e sl olie el
5 Sl OSG ( CyoeS B pa2e JUS g B o 5
(’JN ol O me Slads sldad S g 385 4o s rbﬁ}l Sy
23 s SlaobdS Ll s s 2 eSS e ialesT ol

25 elnil glasze Ll 2

PSS 2 OB i a8 ST e L oS Ll
sarli ol sy wS hal s s (LS s 5 £0) SLs
FLEl 5 iy 5 alse e S 035 S s S
BB o s paS Ml Jlad 4 Sl i S
O S e G e Al Ll 58l (5l e ) s bas
Lil i s Slot o S5 LS e S Y0 Sl ey LS

eslaiul 5 g0 @\:.a

Oleslw caslale LI5S AT ola 5 0LL LOVYAA e 5Ly lon 5508 JLslist bl ) 740 b )
www.ncadm.ir JL.SLix g,_.f,\,o‘;uolfgb (SioslasS sle= ooyl ‘dj)}u,s@,;)d:jyi Olaas

sl olis amledbl (g,5ls 5 Sl s AYAV-A Jlw el &Y pmme —J3h U (g5,5L8 asl LT A TA] b Y
(Saaslis

bt 35S 5 e 558 (OB Sk Ol Ll s SAYAY bl b s 15 Rl Je 1O e O e el T
YoAVALOOYY S 5 OF (il w20 (Sl Sk Gl olS ST G ae LIS 5 A la S

A PV I L ISE RS o r.;hu B uj Llyy (i osle Ol oLl AYAZ aalsdl ] 5 (3l 0 1B (5 S C‘f sl L3 Y
Ot obls = Olids aelds . i 25 byl & c (Medicago laciniata (L) Mill) x5 0 dlSS 4 o

YO -Y¥F (Y)Y

olg ‘f@iﬂ:ﬂ;f iy NYFA “.5“:')5 0
o= S S s Qbﬁl_:.ﬂol_lfujéujk}ﬁw|>>§)gwbLP_J‘;’;BJ&;L\V‘\" (P 50 e F
ATVENYZE EINO (5555LaS mboo 5 pske) S5 ol w i )

7. Al-Naeem, M.A. 2008. Influence of water stress on water use efficiency and dry hay production of alfalfa in Al-
Ahsa, Saudi Arabia. Int. J. Soil Sci. 3: 119-126.

8. Amin, A.W., F.K. Sherif, H. El-Atar and H. Ez-Eldin. 2009. Effect of residual and accumulative sewage sludge on
heavy metals bioaccumulation: Gene action and some yield parameters of Vicia faba. Res. J. Environ. Toxicol. 3:
60-75.

9. Angle, J.S. 1994. Sewage sludge compost for establishment and maintenance of turfgrass. PP. 45-52. In: Leslie, A.R.
(Ed.), Handbook of Residue Integrated Pest Management for Turf and Ornamentals, Lewis Publisher, Boca Raton.

10. Antolin, M.C., J. Yoller and M. Sanchez-Diaz. 1995. Effects of temporary drought on nitrate-fed and nitrogen-
fixing alfalfa plants. Plant Sci. 107: 159-167.

11. Antolin, M.C., M.L. Fiasconaro and M. Sanchez-Diaz. 2010a. Relationship between photosynthetic capacity,
nitrogen assimilation and nodule metabolism in alfalfa (Medicago sativa) grown with sewage sludge. J. Hazard.
Mater. 182: 210-216.

12. Antolin, M.C., I. Muro and M. Sanchez-Diaz. 2010b. Sewage sludge application can induce changes in antioxidant
status of nodulated alfalfa plants. Ecotox. Environ. Safe. 73: 436-442.

13. Antolin, M.C., I. Muro and M. Sanchez-Diaz. 2010c. Application of sewage sludge improves growth,
photosynthesis and antioxidant activities of nodulated alfalfa plants under drought conditions. Environ. Exp. Bot.
68: 75-82.

14. Antolin, M.C., I. Pascual, C. Garcia, A. Polo and M. Sanchez-Diaz. 2005. Growth, yield and solute content of barley
in soils treated with sewage sludge under semiarid Mediterranean conditions. Field Crops Res. 94: 224-237.

15. Ashraf, M., N.A. Akram, F. Al-Qurainy and M.R. Foolad. 2011. Drought tolerance: Roles of organic osmolytes,
growth regulators, and mineral nutrients. Adv. Agron. 111: 249-296.

Y\V#


www.SID.ir

w29 S g o IS arls p OMBL o e geS 5 Sy, L3U

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Azcona, 1., I. Pascual, J. Aguirreolea, M. Fuentes, J. Garcia-Mina and M. Sanchez-Diaz. 2011. Growth and
development of pepper are affected by humic substances derived from composted sludge. J. Plant Nutr. Soil Sci.
174: 916-924.

Bai, L., H. Liu, C. Ding, H. Lu, C. Chen and Y. Fu. 2012. Effects of composted sewage sludge on photosynthesis
and growth characteristics of Sophora japonica Linn and Pinus tabulaeformis Carr seedlings. PP. 1-8. Proc. of 2™
Int. Conf. on Remote Sensing, Environment and Transportation Engineering, 1-3 June, Nanjing, Jiangsu, China.

Baniabbas Shahri, Z., G.R. Zamani and M.H. Sayyari-Zahan. 2012. Effect of drought stress and zinc sulfate on the
yield and some physiological characteristics of sunflower (Helianthus annuus L.). Adv. Environ. Biol. 6: 518-525.

Barakah, F.N., S.H. Salem and A.M. Heggo. 1996. Effect of sewage sludge on nodulation and N*—fixation in alfalfa
grown on calcareous loamy soils. J. Plant Nutr. Soil Sci. 159(3): 289-296.

Bengough, A.G., B.M. McKenzie, P.D. Hallett and T.A. Valentine. 2011. Root elongation, water stress, and
mechanical impedance: A review of limiting stresses and beneficial root tip traits. J. Exp. Bot. 62: 59-68.

Buxton, D.R. 1995. Growing Quality Forages under Variable Environmental Conditions. USDA, lowa State
University, USA.

Chaves, M.M., J. Flexas and C. Pinheiro. 2009. Photosynthesis under drought and salt stress: Regulation
mechanisms from whole plant to cell. Ann. Bot. 103: 551-560.

Cheng, H., W. Xu, J. Liu, Q. Zhao, Y. He and G. Chen. 2007. Application of composted sewage sludge (CSS) as a
soil amendment for turfgrass growth. Ecol. Eng. 29: 96-104.

Dane, J.H. and G.C. Topp. 2002. Methods of Soil Analysis. Part 4, Physical Methods, ASA, CSSA and SSSA
Publisher, Madison, WI, USA.

De Macedo, F.G., W.J. De Melo, L.C.S. Merlino, M.H. Ribeiro, M.A. Camacho and G.M.P. De Melo. 2012.
Agronomic traits of corn fertilized with sewage sludge. Commun. Soil Sei. Plant Anal. 43: 1790-1799.

Farooq, M., A. Wahid, N. Kobayashi, D. Fujita and S.M.A. Basra. 2009. Plant drought stress: Effects, mechanisms
and management. PP. 153-188. In: Lichtfouse et al. (Eds.), Sustainable Agriculture, Springer, The Netherlands.

Feibo, W., W. Lianghuan and X. Fuhua. 1998. Chlorophyll meter to predict nitrogen side dress requirements for
short-season cotton (Gossypium hirsutum L.). Field Crop. Res. 56: 309-314.

Fiasconaro, M.L., M. Sanchez-Diaz and M.C. Antolin. 2013. Nitrogen metabolism is related to improved water-use
efficiency of nodulated alfalfa grown with sewage sludge under drought. J. Plant Nutr. Soil Sci. 176: 110-117.

Fick, G.W., D.A. Holt and D.G. Lugg. 1988. Environmental physiology and crop growth. PP. 163-194. In: Hanson,
et al. (Eds.), Alfalfa and Alfalfa Improvement, ASA, CSSA and SSSA Inc., Madison, WI, USA.

Garling, D.C. and M.J. Boehm. 2001. Temporal effects of compost and fertilizer applications on nitrogen fertility of
golf course turfgrass. Agron. J. 93: 548-555.

Ghafoori, M., N.M. Majid, M.M. Islam and S. Luhat. 2011. Bioaccumulation of heavy metals by Dyera costulata
cultivated in sewage sludge contaminated soil. Aft. J. Biotechnol. 10: 10674-10682.

Havlin, J.L., S.L. Tisdale, W.L. Nelson and J.D. Beaton. 2004. Soil Fertility and Fertilizers: An Introduction to
Nutrient Management. 7™ Ed., Prentice Hall, New Delhi, India.

Hernandez, T., R. Moral, A. Perez-Espinosa, J. Moreno-Caselles, M.D. Perez-Murcia and C. Garcia. 2002. Nitrogen
mineralization potential in calcareous soils amended with sewage sludge. Bioresour. Technol. 83: 213-219.

Hseu, Z.Y. and C.C. Huang. 2005. Nitrogen mineralization potentials in three tropical soils treated with biosolids.
Chemosphere 59:447-454.

Mabhidia, U.N. 1981. Water Pollution and Disposal of Wastewater on Land. Teta-McGraw-Hill, New Delhi, India.

Marschner, H. 1995. Mineral Nutrition of Higher Plants. Academic Press, London, UK.

Miller, R.W., M.L. Al-Khazraji, D.R. Sisson and D.T. Gardiner. 1995. Alfalfa growth and absorption of cadmium
and zinc from soils amended with sewage sludge. Agric., Ecosys. Environ. 53: 179-184.

Page, A.L., R.H. Miller and D.R. Keeney. 1982. Methods of Soil Analysis. Part 2, Chemical and Microbiological
Properties, ASA, CSSA and SSSA Publisher, Madison, WI.

Paleg, L.G. and D. Aspinall. 1982. Physiology and Biochemistry of Drought Resistance in Plants. Academic Press,
New York.

Pascual, I., M.C. Antolin, C. Garcia, A. Polo and M. Sanchez-Diaz. 2004. Plant availability of heavy metals in a soil
amended dose of sewage sludge under drought conditions. Biol. Fert. Soils 40: 291-299.

Peters, J. 2003. Recommended Methods of Manure Analysis. Cooperative Extension Publishing, University of
Wisconsin, Wisconsin, USA.

Shao, H.B., L.Y. Chu, C.A. Jaleel, P. Manivannan, R. Panneerselvam and M.A. Shao. 2009. Understanding water
deficit stress-induced changes in the basic metabolism of higher plants biotechnologically and sustainably
improving agriculture and the ecoenvironment in arid regions of the globe. Crit. Rev. Biotechnol. 29: 131-151.

Singh, R.P. and M. Agrawal. 2009. Use of sewage sludge as fertilizer supplement for Abelmoschus esculentus
plants: Physiological, biochemical and growth responses. Int. J. Environ. Waste Manage. 3: 91-106.

Y\V


www.SID.ir

ey Jl.:...aj/r:w._g o ylous / = Jlo / slalS slacis g)_}d}f}b

44.

45.

46.

47.

48.

49.

50.

Singh, R.P. and M. Agrawal. 2010. Biochemical and physiological responses of rice (Oryza sativa L.) grown on
different sewage sludge amendments rates. Bull. Environ. Contam. Toxicol. J. 84: 606-612.

Tester, C.F. 1990. Organic amendment effects on physical and chemical properties of a sandy soil. Soil Sci. Soc.
Am. J. 54: 827-831.

Tester, C.F., L.J. Sikora, J.M. Taylor and J.F. Parr. 1982. Nitrogen utilization by tall fescue from sewage sludge
compost amended soils. Agron. J. 74: 1013-1018.

USEPA. 1994. A guide for land appliers on the requirements of the federal standards for the use or disposal of
sewage sludge. Office of Enforcement and Compliance Assurance, USEPA, Washington, DC, USA.

Wu, Y., M. Huang and D.N. Warrington. 2011. Growth and transpiration of maize and winter wheat in response to
water deficits in pots and plots. Environ. Exp. Bot. 71: 65-71.

Xu, H.L. 2001. Effects of a microbial inoculant, organic fertilizer and chemical fertilizer on water stress resistance
of sweet corn. J. Crop Prod. 3: 223-233.

Yang, Z., T. Xie and Q. Liu. 2013. Physiological responses of Phragmites australis to the combined effects of water
and salinity stress. Ecohydrology, doi: 10.1002/eco.1361.

YA


www.SID.ir

