[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1385.10.2.6.3 ]

\YAO Ob.n..:b'/c‘gé AJLQ.&'/VAA JL»/N@UAJ‘_;}JJLS Q}J‘gr‘,lﬁ

é.i’..& uJ.JC_,."u“qu& ok 6\.@0::}' PRI 6\#4.3‘.&} ‘_g)'\.wejf &UJ}' MQUM

v L \ . Y Vo .
23 1 Wosdesme 5 (oldheim e g S St S 2L o 0

s S

S DBdS okl Gl Gl S 4503 VY (ks S 3oh asmsity GBS (KA 4 Joreie slaglie o 81
C,..f\'._fdwf):6\5-43}&3}&):‘;3.).‘:_;‘9&3}5;@):45‘.3rudwu\.ﬁg;\mruﬂjﬁ6)3]@#&%‘36)%‘9;)&/:
g\AQ‘J}- 6)}*:4'.’;}”"'5@?’&): IR WA d)L«‘J:- IR 4.1}«‘“"\‘ gQLA\.:? A.i'.g) S eMWdua;)‘w\'J‘w’M
d\l\_.zﬁ:LLo): .JS)‘.ﬁ ‘) v{'x""’)}f\s)\l}“gf\‘:‘*.. 6}\7(}&5%’:&): Al Q)J.; e.;\.J M:Qduqu:- rwASMW
l«a’i}‘v\vﬁ)éx"wASL;JJL4-35@‘33}?‘,LAA.:‘JP.'Oﬁj.ﬁd‘ewQ}L&Sgd}ﬁ%&q’ﬁﬁj‘&(}yv}ﬁ&f")“&)&3
Ol smis ey plab S S go s 00 5000 il 5o b, b RLYVY s RLYFA glasglir 5 8 ol o & Jaeie Olgs &
L PEGF v il mshw 53 byl S5l ol 25 4 ool ()2 s s 0y B 5 (505 & Joomia S slaaylir
L odd 3 5 o S ) sSU b o 53 bl bl cpl (Ui Lt b b1 (S5 5 (5558 4 Jood ol s oo s
SR el gl s ssb 4 KIS AT 4 F S alie Sl eslizad BB O A3 WA 580 VOO0 G gla e o
;45Cﬁl:}?‘,L3.c;..il.sL;J.:...i_.'adjLuanol}:n;‘..>.=>.\.>|‘,):Q,:Llj‘.SlJSJ:J.sqw):dlarlsdw.\prs)bhﬁdjba;
13 BLE (5 b lu 4 o GIGLE la b3l 38 5 ARG LGT Jul 5 55 K25 5 550% 4 Jasu 53 RLYFA ala>

(bl gl SIS gl50 8 ool BB T G pae doys 00 51 5L gl s (KSR GBIGIL s

S g palie ()55 4 palie ( Fum s p s ks 1SS (glae Sl

46)‘}Jl_>-w‘QLﬁlﬁgk}I«b)Qy‘}MQ)}ﬁ)bwuL;‘f 4.6.’.:‘0
Sopm Wl sl flm R GME e M BT P850 (e 03 0555 S5 s S
i e e N N (IO PR RO HEV AN FEPRE Y

Olgasl o KLisls (Sopslas oAl ‘wuéb LSl o ) L;\.»LMZ)LS L}JL.» 6}%}4‘: VTR A
dL@-M‘ L;Zw eK.i.}‘: ‘6)'”&15 oIS ls afgﬁolzf )L:}LL»\ Y
dL@—u‘ L;\"M OK.:.:‘} Lé\)\)jl.:\..s er.,<..i\.:‘} Lg:,&b)' ‘)wlb Y

VA


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.6.3
https://jstnar.iut.ac.ir/article-1-544-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1385.10.2.6.3 ]

\YAO ()L‘J....:U/c‘gé b)u/rhé JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

S 6uwﬁ)ﬁ) S Wlosls GLE (Yo 5 V8) a fa gy
O Al ot Ay GUIS o sl il s (S e
Lap s S5 Jowily Yamm) &8 s o 025 laasily
(o et Al e DS (S5 5 (o5 4 Jeod o
b e gl ] 55 6 g 4 (S 5 iles
P L s sl Jeod S alaegmsss pl 2l
el s el Sl 55 msby SR 55 g il

e Gble js de egugn slaglis 1S 0 5SE
e 5 ot aalllan (s 15 SCE A ot 5 0L
Ul alaa s axr 5508 Glac il IS5 a s a8 cd
by s ey Gl gl o O35 28 Sl 5 S5l oS
o sl S cwbe an Bl b a5l
2l e SIS 5 oRilesl s St 4 Jess 5l s
Slresss L sl wion &5 S50 lap sy bl 4
Aled KaS W yls O ! =2 shle js e s

rans Slas SL ol Gl o ass opl oo
5 Olgiol Ol S glastinl oS 5l e b oy 5on
Slaasl ag a5 LA (g)ls 4 ped ol 5 b ler
3 Gosb e Jomd 5o L snny (S5 Jeily S S
LS g s a5 (Y2519 Gl Dl St
(Sogh an Jrams 5l laay p 03 8 L2 L3 AL
Slakims 53 osmsn) odoal Cos 4 bty o ) It
3=t )l e 5o IS il gac bl (sl S
o a5l () 0 4 Jreie lagr e
U L e oS 5 ARl Lyl s Sis
23 0d S (LS s e o Slres s Ll laalas

33,5 By Gl

b g, g3l
Clo oz Geend 5 o SLae s Sl Sl
(S B s il Sl S et s S
5 0lgiol i b oledS Oliwl sUT JleS 5 0T o

Sl AlS B8 e olant] ey gbealir 055
Slamdil o Lapsusins onl OBl 50 5 03580 S
et S Cidge 534S Cowl ol g o alos 3l ccilse
et S Sl e OA) S o S0 = s
slaalir LS 4 b aemson g5 opl 5 o slas
Bl Ll 5 sy sl LS Glaanly 00 asmsis
2D gad A o5 (o glite

03 4S8 55b e g e S LS dher 51 e
St as Ceslie s a5 o)l Sl Ol pl e e Sl 055
Jgame Ol sie 4y 5538 bl pam 53 Ol s iSOGl
Js 4 elS ol () 55 e 225 M L sl s
oy Sl 930 cp s Slas S L e sen Ols (23
s ol S s S Gk S o L 50 035 50
s s b b S g s Js () e el
e S 13 5 (V) 555 o ol Ay s gdons sl ol
4SS 53 gd (F) doas e 3 3l Cou 1 i
il i U el an LaSUs iy s el S
3503 OF 5l Jol Bl w55 5 e ed S Sledlask
SLal JSE Ol 2 5dome 4y oo (S50 o AS 55k 4 .(0T)
Jols iy Lap sy 358 Spls 005 oS e 5 oiiS
(Y 5YY 08 OF) 550 e oS slals

Ol (M) DBL, 5 (0) 4z pamsiy S0 p el
oS it 05 a8 slas (St il 58l L aS ol o3l
S50 e tasn b e RS ol el 055 %0 Sl
L 5 a2 3 (Solwe ;S a5 Ldged yasein 50 (YO 5 YY)
o Vel ol ) 45 XS o Iy g5 S 55 s
L Lne S Bl 48 il o Blames poly g bl
SASam i e e Sl e A slad sk
2 J5S5 L Jibe i sl e 5 e S e
S L3S S IS e S il sd e e S
O35 e ;8 kS 0o, Sl Ol ol 0B Sl
(O8) Aoz 2alS 1) Jpames 03k 5 olS Sl

\Al


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.6.3
https://jstnar.iut.ac.ir/article-1-544-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1385.10.2.6.3 ]

e EResS s Sl (Glee £ LUlS Awlis

G S TY Laswe 53 Bdome 5 Lol el o 5 Olis
Slaal o Nob e gl m a8 el
23 by Celw Y7 5l ey sl a s s 5ns s
S Slad a5l S P i ol TY Lams
S s Sa Y (5 2me (Cryo tube Nunc Co.)
SIS T sl 3 ey S ges sLadl ) s i O3 2
oo 53 L3l JWEI A °C 5 8w emle 05550 000
G Ol o 31 (oS SlRe daaltr ol Sl eslinal 4 5L
TY L=e ;s QT:JWJ%;{J)MJ« Cdls S 4y 033
b8 el
S s Glrasllr (6o 4 Coplie et S
Bl TY b 53 Lapsusns oo Goss G5 Jlesl o)
S s Ko Yor oy pdine oyl ay s el Ll
2 3 a8 edias [ SCES A A e O g lon g
TY ciS b 2 Joo Vo 4 alis o (cf/ml) o) L
5000 O Fov Moo Yoo d o glackle gl O e
S glake s s S Gl e 53 AS Y ga oo B0
(akds 5o 593 V0 r) B0 OIS db= 5 5 YACC sles s
Coablid 05,5 x5 (slw YA 5l e i (54104
ds Sl ad e e S ppa e s LS b
el bl il mle lams 55 psms sy Slaalr
03,5 ddy S aS (o)l 5 A bl e 5 S
Ay Ul e )5S e sdalis s g
2388 Sl pasiie CBE (g (S lae a s i
Sl g0 o=l o A Gl am e U SG Sl
Ay Jolas Ll 53 A3y oS15 e o5 alasless slodaline
Sl Va3 g e 55,8 05l Laee 3 (55U
DL 1 JLd) oS, Bl oS el Jlie 53 5 X3S
48 o Laassad 4 W LUd Cgesen ) a0 Ol ge 4 cLisls
ssb s Las SLSIY s il sl 4S5 (SIS
2 Sl oS 4 O sl e Ol s S T Ol
s slaslBle Olas (g g dolr TY Lams (555 cslir

\al

S yed SOl Jlmasler Olal s 8y s0me 5 5,5 60 (0
o S L gy ke ol 428 S e S e s
a3l e sl o s U do b 33l 51 sl b
4 oomlie LY 51 e 5 3 S Cdls p Joe a3 a5
Slad o ﬁu.uutsqudgujﬁ&uom,g Ol g
Byos a3l (GolMin 5 A a3l 300 (S 50 her 55 SN 5 S
et Sl L B e 3 0dd S | e SLs
r i (A 5 A) A bl land s S5 Sl gt
boolsen dis blsen Ot anle 11 G 4y S 46503
oSS aw sl S b L b ollS s Jol> S
G e il o o35 a5l L0 a0 VY OIS s
ML S s S et b o slagt
V0 °C Bla= 5 7Y slus glos b alslS Lyl i s apluls
5l OLS it o5 Sl a LS (5,145 b 5 s
A anees O ol Ol o a4 aaty
5 olEl S i gas o j3 el o355 o 5l 4 g 4w
ol islecd glae S 5l aoled T glae S sluws
Sl SO, oo 5 Sdys e o S sy s
S o sl l a8 50 sy (Ollir
5AESs 55 Sde 4 Loy Ve Sl SIL W S S pie s
2P (Sls) Golas edew Ao IS s e L aalsl o
e OT L s st Hl a5 aids 4w e 4 l5a
ek ol SO 050 Bl Hab s o, S s O e
b sl 5 0 e aie T s S 00 (6 sie ELISA
s S s F a0 g5 ks SaS
TY Gl beme S35 50,5 8 5l odd 46 O gumilios 5o
0 Oy s oS A ST Upshe 55 Ly oS5 IS (5 5
N N o [ I P g g
S Sl ey AE CS st il (V) s
Wl w VYO o 4 YAPC loes 3 i S slale s
i Bl 5l o (55, el LSCE5 glaaS

})‘Jguu%ﬁ&ﬁ)ﬁ)kﬁuﬁﬁ&)ﬁw}ﬁ


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.6.3
https://jstnar.iut.ac.ir/article-1-544-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1385.10.2.6.3 ]

\YAD

CJL?«..;U/Na a)Le...ﬁ/rM JLN/N@LMJ‘SJ.J"L:S d‘yﬁjr‘plt—

100

80

70 -

60

-

40

30

U‘“‘l‘:cs“ w}ﬁ‘)dué\.ﬂ\d;u‘)d

20

10

| ]

200 300 400

450

500 550 600 650

(LY 5 (olie) e calile

(oo 59 S it g 4 oo 1 e b e jer g ) Ll (gduey SN S

slaas (Sl p ol pad s (s ams (e 5318 Yse
53 iy 4 b aS eus g5l & s sbaler
UJWQQ-}SQ;)J_?\:&&QJJ.JéméLaQE.&
Y=0e —+/7 XY= +/++04x Y+1/4+0 x —AO/VY RY=+/4A
laasllr Slas Y O 53 oS () JS8) dd s 5 5 sl
ke e ke 5 NS Sl X5 (Ue ) s
AV e S by Ve
Ay Ol skwarm s bl s adsl sla 2ol 51 ey
3 e 45 e Aol O ledalis D50 @
s eleal cals ) g d e m sk js A o teS

)\W.Jﬁaﬁjbﬁjﬁwt@j);é)ﬁgg}@wb

S ok 5 o S5 b Sl g0 4 e 538
(sl YA Cd8 5l e LA (555K YA °C glos s
awslie jn Sl il slaclale js wlis o Al Ol e
e U o 5l el sdalie (s dall Sl
TY Lise 5o dd) oS0 ool pelul il gy 4o
e s sl (S cilie glac ke g5l
Ve glacble s s, 4 3B) eles o5 S lex s
5 Ay a5l Leste s (s 58 SV ps e
3308) o (s 55 S Vg s Yoo¥on glacile
3 (e oS Vg Ja Fro0er g lle o ui) @
e O = glacbale s a4 3B Jeste sl

\Al


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.6.3
https://jstnar.iut.ac.ir/article-1-544-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1385.10.2.6.3 ]

e EResS s Sl (Glee £ LUlS Awlis

LS b e Blo ALK ame Dy sy el
SLal sl s b ooy ail gz lasds oy 55 5l ey IS
Sk s S e (S5 aslp Ve s (sl
et 3 0t AT B3 i Do w4l el g
S Oy (12)) asle = Sbt b glses (6 sime OIS s
oL aS ke o) 55 035 &l slayds &S g5k 4 il
o s OIS S5 s Mg el S5 e esmsns wllr
ol Lzl 3 g eyl O L el Ime o) 5
MalS sdiss & oy S TP S 2 OSTYS sl s s
W58 V0D Gyas) St e sl Lo sl
3l esman Al g e b eslizal LB Of Ao s
IS e b (G Jome 5 Sdps dl) el o355 93 5
S o) S w5l s falS (6l s S osbel
A el oY s b lagluls

e Tl aglulS s Ses i sla sl Jles! (6l
Sbt Glad god 5site ol a4 pnd St _sby aasiia
éu)m)>,)|J§:)L@¢)>>j°utwqu.@|)>45
Yl a JS b V/O 5 /Y /O /Y /Y /oY
(Pressure plate apparatus) (g ,Lis amiw oKiws ;5 Celu
ks o dadisad ol el e 5 o) 3l
S b b s e ppl A e 5 S
ST 53 S A s (S ek bl 5 s
Olyse am dm 53 ol o Cusb s 5 bl JSKULK -V/0
G pa e Si gl sl an S b s ealizad B O
Laola kS eslinad LB O o ys AA 540 VO ((aals) O
ool slie h S by g 4 a5 LS Jlesl
SN0 5= /PY VY 08 Sl sl el Jalas
VP JL(MLKA

A 5o LagladS 05 Il o S sl sl Jles! (gl 5
R e IR I} SRCNCJ ROV
e CT L La0IUS (s s 5 omlons S aslizal LB

Ly 4850 o yb A usby 4 B A oll e

-

O s s aold VF edl e &l )
i by e Gla bl Cos (0w Jemte Slad s Ol e
28 S 1 by B8 e

Ll s b VY (S 5 e Ol
ARl Ll 5 55 (6o 4 e sl bl s el
le oS glalaos 5l skt w288 515 e s
oS Y+ 5 OVE YA OFF OF (55l wendS 55 JS 050 TY
el o 5 4 a5 1) 53 (PEG £0vv) J SIS sl
JLL = O/ 5 =Y/F =0 /Q =0 /YO /00 Jslas G5l
5555 LS 51 oy i olizd (18) L3 S sbou) Jamus 53
LS a1+ 550 (sl O sl g S 2l S Yo
Slalaw an psmas i a1 e 53 48 skias
055V ) O35 OLST Jls s badd sad ol g CiS
L (1385 Cele VY St w4 ol lesT dal 5 s (aids
53 St Canar oS15 momo Gl pde L5 4 o
g0l 5 O speiliw s Sl 2 G PEG 7ove (gl Lo
o 3 5 e3ls S8 el PEG #rv e 05 TY lame 65,
slacbBle 55 esmsn) aldar a Al Olhe (el TA )
o3 A s A s ae B ko e IS LT L
L cls s o S Sl S ) lodalie L5 )
Sloaz o Vo pei b6 8L oled LB Lo Al 5 o pel
JB IS 5l e @i S Gl sl 4 Y s s
s oled

S e oy el s e tlesl plnil 51
= Rl e lle 5 () ph 4 Jeod Ol 0 SYL sl
iy Caglie s gl i LT Jail 1555 SIS
S 6,55 Al Lus Ol bl bl s s Sis
o3> QUi i 5 o A5 lal ool ol
0355 eyl (ool A eslaal dald Olge 4 50 s e
P S S Sl g 1 s pl g Gy B e
343> 55 Sde 4 oy 47 Sl S 5 ey IS 5 L


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.6.3
https://jstnar.iut.ac.ir/article-1-544-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1385.10.2.6.3 ]

\YAO Ob.«.:b‘/c‘ga AJLQ.&'/VAA JL»/N@UAJ‘_;}JJLS d‘yﬁ‘gr‘,lﬁ

70 -
60 - /
50+
4igai o £ dad 401 1

= w L
20 mLs
10-
0

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12

S 4 gl

oU o ke o35 Ly G (oo 035 e @35 1)) S w503 VY s ke ilien (61 (gl S slailY S5

(@i‘,}sw”r;)Lr‘gw).ﬁ&‘é

e 28 bl Oy SOSCS ,w =SY
oo DS aile O o S 258 =S¥
e i aile 05 5T Jls =S¢
ol CiS adle Ol O =SA
ode S anle Oy =SHe

bl Sl o s La bl nl 51 ol Aol
aslis 5 o3 S 513 oll o 5 a5a 5,50 MSTATC
S P B W A [ P PO PRSI PN WY

ol Jos s SSls slaals o Q,«ﬂ

ol
4@..2).5M‘:rbdw.&é)w@.&lsﬂn.hiwb‘b@b
Ju—@)@\\“)bﬁ)ﬁyuobj)&%ﬁ&uuj
LiEﬁJU-)JASJ‘JQuJ;LL&u&UAJ\eMd))T@z
s S Bl shls 5oL 5 Jbwe Sl Ol o

eSS Al L s w = S)
e SIS Abla b S £ 8= ST
e i aible b sbl Jls = 80
oede S e L ows 3= SY
e CiS 4l b op =S4

e i aila b g = SV

Ol s (La0lldS lys, cpss Los ad> e cpl 51 e
S dm s gby Oy Sl g 5 e T S e
A a Oy Sl OIS (5Ll Gl o 53 0kl (yes
Ay 5l s OIS 05 Sl s S plasil as e b b
52 el OLalS slaws 5 055 o ,5 5 s L olals
5 A Byade Cidie slasles 5l 3 5e o Olgs el
Sl OLS wis VY 51 ey 23 S el by e el
shed o Slasp ey dbaddoy )y pinnd 5l e g el
Ll s 5l ey At Sl Bolas )5 b 4
RPN S PR Lol gy odd sl slas, S sl

\24


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.6.3
https://jstnar.iut.ac.ir/article-1-544-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1385.10.2.6.3 ]

e EResS s Sl (Glee £ LUlS Awlis

slaas i 5 e > Olsse 4 RLVY 5 0 5 e
L 0y 5 2 (S35 4 S el 25 s )

s ps Al VY (S 5w Sl w0
AL et g Goph a Jeod tn i g (S gLl &S
TJS VEY 508 lac bals e )i Laglier plod &S
SYM lasles 55 Lyls 1 TY las 2 & ;s PEGFv s
08 dslan (S5 bty (55 4 S s SOVF
RLYF4 s RLYFF RLY)) claa ol ol sLsul -Y/¥
Aol gs Jycsls jolantl st aly Ady VL ol s
PEG $+ ¢+ DSY/\/\ 53 33des Ay pes RLYPA 5 RLVY
Gy DS ole ol 5 B e lasles 5o 2] s
4o oo ol Olpe  RLYYA ( Slg Lol s il
SRLYTY Glaaslir 5 dis Clssl sl il J2alS
b8 15 g o sl s S RLYYY

SheglaldS bl s s (Ko 25 a4 Cuslie ) 5o
RLVY 5 o 2o sSRLYFA JRLYV)Y Lasssss slaalis
b bl 2 ol (SEs D 5 Gosd 4 e S
J.gl_> o s s g eslan ) s g esls DL C2S
Slaallr b s sB)l (sdue 5 5 SiS sled s
JssSB b el 1 Lasles lls 3BT (s
O dsas) e 8 el polas Jals B el &
T 5 S3boe S Olie ool s 4 oS Ll
Sy s =y cﬁw 25 Sols gre Dl (Si il
S Ll et S ool g (Y o) Sl
ke (slfa)\ O Cils JmalS e S slaas g el ol
s dinls QLA (gols pme sl (g5lee S ks U,LLLA)'T 340
o Sdy 4l ob g o) 55 (gilee S Sl oS g5k
B fadems S aBs 53 el SIS slae S sl 5 A
S0 raony Slaaslir f-'b (bl Jod 5 a2 o
laghir bl BT oo en 355 ar s M6 alse S Ol
e b pLBl ) (St S xS s
Wil e Ao yd ey a3 Wi gSle o S Ol

A%

oS B S e s sl sms e S sl o
0,5 Bl oy S (die S8 able O OldS Ol
Luly 2 55 (due S Olpee (S ladipal w53 S 2
0,8 ldes w3 (Y JKE) Cals S8 S G ged g3 ]
0 S bt sad ol 558 il slags S o5l
slas, S 5l =l B slaas (gl s asils <=L'> = ol
Slaesss 5o Lao, S slass 5 o3lll a8 I 5 oo o
salis glacslsaan 3 b8 5 S b ede o
Slo g sl s ) r\u@_ajs Ad bl e ge
K 5P (CEC £aCO3 pH ECe OM 1ile S lasd
> leaing, G5lue S Olpe 5 St sl=e Na 5 s LB
3 13 pme Ao s ey e

35 glae S pled Shodd o p sy sl S 48
OlSy (S3sl s m B 51 ol TY 228 Lames 3 o) 2
Gl VY 5l g oS 55 5l0le) 5t (Bl oy 4
Eoomn 0> At b laaS S 53 (S5 S slad SIS
0% 5 odd gilulr wsel S I e s 5y alde YYY
A 4 SIS 4 e sla ]

Vor oo ag 0L peds s i) slaglr el
Loy fr ki J 5o ﬁwjjjlf&)yfd\fa
b slaghr el plnil iy il il Lasglis ol 5|
Laassas 170 L ooyt ) 53 s (NS ¢ foma
o ilies bl Sl aS AS esls amlS (6550 4 Jemte
53 b ey el (pl G 53 A sdd Gls
4l 0300 gl e 3l 5 4n S RLYFA, RLYVY gla
Ol O 5 Sl IS Slul ST IS el s
B <=l_x]9 Sead J¥ gn Ao 00 Ol (s gy ol (gLl
ol dme e bl 534S s S fes |y CiS Lass
3350 5 Vs s de $e 0 GRLYFA (ol b (6558 40 Jans
b 5o g sl osd 4 Caslis oLl
bl = ot S AS il lac bl (g e (el TY

B Ol RLYFA ¢ game 53 55,8 w3t 5 3 5]


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.6.3
https://jstnar.iut.ac.ir/article-1-544-en.html

\YAO Ob.«.:b‘/c‘ga AJLQ.&'/VAA JL»/N@UAJ‘_;}JJLS d‘yﬁ‘gr‘,lﬁ

el F 059 908 S s 3500 Slasles ST bslg aes ) g

R 2o Sl @33l ax 5 S s
Sla e S0k

iy 503 oS 2las
\YYO Yooy \x Skl s
orvoy™™ vieos Y oo U3
VAT YATE 4 ooz Saplx okl v,
VOO vior " \ad last
I Ak VESV/ o E \ s el
R 40/054™* v e Bl X el )
ear” Y08 Y ke pll X o sms s szl
oy YO q ke €ls X sz Aanl Xkl w5
oy YANOY 8 Ut

A3 e s sme M)J&Claﬂajzl** A3l e s sme M)A@CJG.WJAI*

(v QJ‘})J%}J’:&HBQ‘,}’}(\ ASQ_JLQ)MJJM‘:J&CGJ‘e;f:‘.)aﬁ'ﬁ&ﬂ;|ww.* d}d}-

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

0,8 sl Sk an sl oslizal LB Ol G5 ez Ol e
YE/TYY Voansls aslizal LB Ol ds s O G as
Vo /spy bed Y a4l
VRN P Vel sslizal LB Ol ds s 0 G as
ZARA T Y oa s
\O/FES° Vax s s3lizal LB Ol ds )3 0 G as
i Y oau,ls
q/f¥Ff e Voan,ls oslizal LB Ol ds 3 00 G as
\AMA N Yol

[ DOR: 20.1001.1.24763594.1385.10.2.6.3 ]

Al 23 0 Jlezl mlae 3 STl 03030 bl 5 golel sl BB LIS 2 G s Bl s S o5 S 8 Sl

YA


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.6.3
https://jstnar.iut.ac.ir/article-1-544-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1385.10.2.6.3 ]

e EResS s Sl (Glee £ LUlS Awlis

sy SBalarl oad il SLLS (gr) ady; 5 055 GLoSibe 4mlis ¥ Jsur

L“J:QL:‘ e sl ojled
V/ OV? RLVY

V/5FOP RLYY\

V/AAN© RLY¥4

Wl st e Aoy S a3 ST Oa3ls ol sl oS cl ol Kbl S réw Gy >~

&

—=
el s St 5t i s s s
ol 6l m LS O s 0355 e 5 01l oS
5o s e el &S 5yl Dy 0 S Lyl b aen js eds
L Sist bl -3 L 5k oUls O Cnom pamsins
ol T s 4 e es ol 5l B e e Bl il
oS Ol cadisis Sla o Bl o g5y Camarr (o) sk
Gladsluz 03 5 i @l p wd dslize g1 3 ot 28
b an e Uy oy e S50 5 A e
15 ol J gemme ol A5 il

gl Sl el o3l = sLre o o ) 02
AL s =B sl Ol ol Bl ci e bl
adaie 24 5 Ll QLS ede Caliss Bl s Silwe S
Ol s = p slaaslir 055 1y s oWl e
o s O ia sy slaasl L oS (sosb 4 3 3 5eta
o (ot A JeaS oS Yaz=! (YA, VYY) cal dote
il g oyt e by e Laalr S Olosa >
() ol 03 S5 bl 555 0l (535 58G ( 2Lar

5 Sl placd S5 Dl gt o i er
ey el g s 3lwe S Ol 55 5 s
O ass plw ;o O 5 el Cows 4 ekt
o gty (850 Sl ol glawlis (VAL )
i b e aileie pland S50

V4

RLYFA L RLY)) lawlir 4 by e slao S sliwd dix a
e jsb am oy 2l RLW @ ol il glajlas o
VA sl ezl B Of do s VO G yme St 25 50
3 RLWY (gl as s 55 s 5L RLYYA ¢l s 6 S
b e S FA L Sis Lo Oles

Lo, 8ol o ede o3y 55 5 (SE il sl
Lo p S Ol e ged Sl 2 e OLS 53 psnss
21385 Olppe oslizul b6 O G rme Ao )3 O mlaws 3 oS
VO G ymae 235 Jleel b s 35 a5 BB s 4l anly
sl a4 L Lo, S sl conlin ol o6 O us
A Gpme S 53 535 Iy ials 1oy OF B e, Sl
o W adls s gxe S lse S ceslinad LB OT as s
033 o 03 A edalln 50 S 3 e o358 55 Sl
AS AL jasie SE sl ol peds bl 4y
Sl sy So Tl 53 (o M f8 A
Sosb @ als s ety 5 035 Sy K6 Sl 6l e
e Olse o RLYYA op s il 5ol a a8
Sloallr (s Cand 4l 5 055 b eolital i
baats) 5055 Sk AU oo de odls B pasmss
= o Al 5 00 boles plad po (S 5 Ol S
Salioe 535 ey S b Al 4 Coms S)3 4ls ol
4 bl Sl e L e ey, ) e A, o ol
F Jsde) Sils Sl JolS b


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.6.3
https://jstnar.iut.ac.ir/article-1-544-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1385.10.2.6.3 ]

\YAO ()L‘J....:U/c‘gé b)u/rhé JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

S osb s s alb Dldalis 55 &S oy L Al
Cdps adls pedes ol e 5 5 S dle Al s
e SE g 53 s ks Gl Sos Bl ) ri
5ol tals LSl eslinad LG ol do)3 dA 54
Sl ol aS Bus s aan VY 1w 0lalS 51 sl
e Lo &S el sl skl g 2l S8 W) ol
s Laddl 55 55855 5 SIS il (gl alpe (Ko
Jlasl (V) WLl o fals )y diy s e 0 500 S
A plag F5e 58 by oS Ol SRalS s Sis i
s I8 5 (0) i 5 (V) 6L 6l (g5l e S Ol
b oo, S sliad DU s Vs o Sedas 5l
S Ol oU S 5 03 Jyene e 4 O or (it Son
3 gmad osldl oo 8 55 0508t (6 3540 alS 5 olS eiiS
2 b i (S 5 S0 G b 51(YA5Y9)
SMsd 5,8 Ayl by s antle LS 6, S
(Y% 5V6) 55500 oS 1365 slags S

4 s RLYYA ol a8 as D R g5 ol b
sl g i gle S (Sist sk plad 5o bl ol
L 3bme 5 ol ol Lo il a2 45 84S s
(Al Slaslise sbaul an Jy oSS st RLYFA (gl
53 b el s Slwe S sl alir ) ol Jonily
ol Joos Lo e s (3Ll LB (St 2 gl
o oilesl dayl 5 s (S 5 (6558 b 4wl
LSS LYs wlr ol 65 ln 50 e s BB b
it il S oS bl as ol s bl s S
Ol e 53 oS 5 p s, bz AU 535 e o pime
o b Ol LS osls Sl A0l 5l Sl (g S At
o=l Sl mds s grae el bl cpl s sen 5580
o e 2l Sl olS Ao e Ol e 4 gl
250 Jes

(S e 3 (KA IS e gl o8 e
0,5 JSi Cuzsdme 5 baain s oS 5 055 5 e M3 0

0 e Ay Gy g e sl (gbae S sl alis o
s U (o prds g 035 45 AD patle (o ude
ol 5 ails g iy sl5e S Bl e 4 el (sl
Ol in sy slaasil L je 4 cpl 2 S idns 50 e S
ez o me 53 cilins QLS By 45 Wil e 5 S
Gl s 5,8 e 3 S slap s Sl o s
A iy (Sales s ol esman slaalis
Gilws S Ul pasie Ol olS b plard oL
Sl 50 (00) 553 gla 5,158 .(00) al anils (g méus
iy by 3l & sl (el olS 55 45 ol ool
et bl glae S oland e 55 4l s 4o
Yoo oble 5 wde oymgn, slaalis (aLc.J D b
do B Sl Js oy iy a3 e 55 IS Y 5e e
s Lol o s 1B sl (o8 VL slie
iy Jrames T Laa i 5l a0 oS (5550 4 il
LI esly el (6 ph 4 Jeste Lol Ao s Yo 5 (g5
AN ol ods 5018 Wpsmsis ST sl o5 4 Joos
5 Dl IS il ol DS 5 S e s 4 als
2 shend (o5 b o i sladsbe s ol
o b eASL 5 O T e s 0 8L (el il
Jro (Soempr 5l Jomite )5 4 (53 BB Ole
(e bl sy slamlir s S5 5 o5
O Dy Slaesnan ple 3 15 s sl LB
o Jete glaallr &S g5k 4l odd 218 et
Jems 4 538 55 Sinorhizobium meliloti s zSU Six
Lol e Tl s e 558 51 VL ke
gMdufﬁjﬁ) 33 )U_:.ﬁﬂT V'lfj Lile ilse
il e Sas 2 bablie gl 1 el LUy s
(V) das e
SR P LR BTy RIS BUP E
(b3l 3, pll a8 sls QL e e gmsns slaalis
B sl gla Sty (S R il byl co


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.6.3
https://jstnar.iut.ac.ir/article-1-544-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1385.10.2.6.3 ]

e EResS s Sl (Glee £ LUlS Awlis

wtﬂ 6[}‘@)‘) L 4})3 ‘ﬁ‘jl.u A esls Mﬁ Jjﬂ‘ )‘L«.:.@.’ﬁ)bﬁ-w‘ &;‘_:.QJ.lﬁ v\_")—’"w i}f\.«:}-\ wv\ff g_)‘i‘ cOT)J
Shaceg eslaal (ol o s ls i adils fuww.u‘u_ Ol 9 4l 305 (.5\}344_4:.-}3\_.';;.\2): &ls tu&w.x;
DSt P S 5RO 3 I iR Sl o sasne a8 pamsns b eaSon 55 2l G5lee S

oalaiul 3,40 cLA
J.@.J;A f&b\: JL€_>- Q‘)Lﬁ&;‘ .JuJ.G C)’L.ﬂ/j CA.C/JJ AYve e:bu,w;- (a B JU.K Cr udj.;Ls A
QL@M\ L;':M AK.:._;‘) cé))jl.;vs AM‘) cC,&b) Js.\:l)‘ L;wl...\::)lf MLQL&L_

3. Al-Rashidi, R.K. and N.Y. Aziz. 1990. Efficiency and persistance of alfalfa rhizobia in soils as affected by salinity
and desication. J. Microbiol. 145:195- 202.

4. Athar, M. and D. A. Johnson. 1996. Nodulation, biomass production and nitrogen fixation in alfalfa under drought.
J. Plant Nutr. 19:185-199.

5. Athar, M. and D. A. Johnson. 1996. Influence of drought on competition between selected Rhizobium meliloti
strains and naturalized soil rhizobia in alfalfa. Plant Soil 184:231-241.

6. Balasunhramanian, V. and K. Sinha. 1976. Effect of salt stress on growth, nodulation and nitrogen fixation in
cowpea and mungbean. Plant Physiol. 36:197-200.

7. Beringer, J. E. 1974. R factor transfer in Rhizobium leguminosarum. J. Gen. Microbiol. 84:188-198.

8. Black, A. C., D. Evans, L. E. Ensminger, J. L. White and F. E. Clark. 1965. Methods of Soil Analysis. part. I. Am.
Soc. Agron. Inc., Madison, Wisconsin, USA.

9. Black, A. C., D. Evans, L. E. Ensminger, J. L. White and F. E. Clark. 1965. Methods of Soil Analysis. part II. Am.
Soc. Agron. Inc., Madison, Wisconsin. USA.

10. Cash, S. D. and R. L. Ditterline. 1996. Seed size effect on growth and N, fixation of Jurenile sainfoin. Field Crops
Res. 46:145-151.

11.Doura, C. E., A. C. Xenoulis and T. Paradellis. 1984. Salinity tolerance of a Rhizobium meliloti strain isolated from
salt affected soil. Folia Microbiol. 29:316-324.

12. Elshiekh, A. 1998. Effect of salt on rhizobia and bradyrhizobia, A review. Ann. Appl. Biol. 132:507-524.

13. Feigfnbaum, S. and D. Mengel. 1979. The effect of reduced light intensity and suboptimal pottasium supply on N,-
Fixation and N turnover in Rhizobium infected lucerne. Physiol. Plant. 45:245-249.

14. Gallachel, A. E. and J. 1. Sprent.1978. The effect of different water regimes and nodule development of greenhouse
grown Vicia faba. J. Exp. Bot. 29:413-442.

15.Handley, B. A., J. A. Hedges and E. J. Beringes. 1998. Importance of host plants for detecting the population
diversity of Rhizobium leguminosarum in soil. Soil. Biol. Biochem. 30:241-249.

16.Keck, T. J., P. Wagent., W. F. Campbell and R. E. Knighton. 1984. Effect of water and salt stress on growth and
acetylene reduction in alfalfa. Soil. Sci. Soc. Am. J. 48:1310-1315.

17. Lazio, E. and J. C. Kuiper. 1979. The effect of salinity on growth control content, Na" - uptake and translocation in
salt sensitivity and salt tolerance. Plant. Sci. 47: 95-99.

18.Mc Dermott, T. and P. H. Graham. 1990. Competitive ability and efficiency in nodule formation of strains of
Bradyrhizobium japonicum. Appl. Environ. Microbiol. 56:3035-3039.

19. Michel, D. E. and R. Kaufmann. 1973. The osmotic potential of polyethylenglycol 6000. Plant Physiol. 51:914-916.

20.Mohamad, D.R., M. Akhavan Kharazian., W. F. Campbell and M. D. Rumbaugh. 1991. Identification of salt-and—
drought- tolerant Rhizobium meliloti strains. Plant Soil 134:271-276.

21.Mylona, P., K. Pawlowski and T. Bisseling. 1995. Symbiotic nitrogen fixation. Plant Cell 7:869-885.

22.Pena-Cabriales, J. J. and J. Z. Castellans. 1993. Effect of water on N, fixation and grain yield of Phaselous vulgaris.
Plant Soil 152:151-155.

23.Schubert, R., E. Serrag., E. Plies-Balzer and M. Mengel. 1995. Effect of drought stress on growth, sugar
concentrations and amino acid accumulation in N, fixing alfalfa. Plant Physiol. 46:541-546.

A\


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.6.3
https://jstnar.iut.ac.ir/article-1-544-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-05-31 ]

[ DOR: 20.1001.1.24763594.1385.10.2.6.3 ]

\YAO ()L‘J....:U/c‘gé AJLQ.&'/VAA JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

24. Singelton, P. W. and B. B. Bohlool. 1984. Effect of salinity on nodule formation by soybean. Plant Physiol.
74:72-76.

25.Sprent, J. L. 1971. The effect of water stress on fixing root nodules. New Phytol. 70:9-11.

26. Sprent, J. 1. 1972. The effect of water stress on fixing root nodules. New Phytol. 71: 603-611.

27.Sprent, J. I. and H. H. Zahran. 1988. Infection, development and functioning of nodules under drought and salinity.
PP. 45-151. In: D. P. Beck and L. A. Materon (Eds.), Nitrogen Fixation by Legumes in Mediterranean
Agriculture. Martinus Nijhof Pub., Dordrecht, The Netherlands.

28. Sprent, J. I. 1990. The biology of nitrogen transformation. Soil Use. Manage 6:74-77.

29. Zablotowicz, R. M., D. D. Focht and G. H. Cannell. 1981. Nodulation and N fixation of filed grown California
cowpeas as influenced by well-irrigated and drought condition. Agron. J. 73:9-12.

30.Zahran. H. H. and J. L. Sprent. 1980. Effect of sodium chloride and polyethylenglycol on root- hair infection and
nodulation of Vicia faba L., Plants by Rhizobium leguminosarum. Planta 167:303-309.

AY


https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.6.3
https://jstnar.iut.ac.ir/article-1-544-en.html
http://www.tcpdf.org

