[ Downloaded from jcpp.iut.ac.ir on 2026-02-18 ]

[ DOR: 20.1001.1.22518517.1388.13.48.35.0 ]

\r/\/\&t—ﬁu/r&ﬁ}g}.ﬁ'bjw/rﬁékﬂdb/ﬁbéb}é})}“&ﬂjf"b

sy Do g 658w 05555 oS 5 3 Shos p iy Aaais (glos 5 g2 (los 3T

\ . * e .
w;:y@:yujm)\&.\gugdybJa)..\.a.\wgg\.o.\?»g‘_;u:d@‘.\gu

QAATAT AR Fob OYAVZNY 2l 5 é)u)

s AS>

W iy 4555 0505 S 5 (e S 0 Kot sl 0, Shas 1y SUS (slaos 5 19 sbes S s sl
6o09LS 0aSiSls 3 AYAD Jlu s (U, SBLI) el J 8 Lyl & s oialejl < (Medicago polymorpha, M. radiata ,M. rigidula)
Lt S Y L 35l S S g 7 b I 53 okd 3 5 s S S Sy 4 ShaleT 23 plonil e pde o oK1
ch_.-‘\‘J: alyy adlate sbes (ol HSU Ol ge 4 S, /e o sedes a3 55 YO/Ye 9 Yo/NO N0V e Juld ch.a\").a loa los .ad
s a8 gy e o St Olge a4 dle S assn S8 Y 5 o5 S U Olge 4 e g a3 Yo 510 Ve 0 Juld
M. rigidula 3558 5 andls (513 fme a5 0358 Sl g 3, Shes gl o KiS B3l W5 Bl 1 a8 45 5 s O 5 (Sl s
375t g o3 Jp S g 5 sIAN 5 Ay @ WBle 5 S ol ) 5 Bl (S S Bl Ul 1 LGS sl 4 ol
2 3o S S eske p B s MAD) (o150 8 s cp by (192 (slos o ip B) 198 555 /b YOIYo C (glos oz . Zubls (5 ey
9= 50,5 /b 101 'C (slos b awmlio 55 45 55 yls 1) ((ALS 035 55 05558 Jlads p 8 55 p 8 Jos VIVE) 055 s Cois 5 (OIS
a5 05 adyy acilaie gloes SalS ol OLES 39,0 i 5 21508 03 i S Al Sl Y oA il ((gn gbes o 55 )
9lep slos Lah 8 Jlite J1 Ly p Cudls oo G w260 65 ¥ 8 055,080 Sl 5 3 Shes S Sud 4 S50 ol sl
4 o 059 75 ol 5 21308 5 Shas Blowd 3l ady; ailais VO'C 5192 YOC slos ,3 M. rigidula &8 sls OLiS ady y adkite gles
Lot S plow b aalin )3 (5o god 5 oy clgn 5 ady; ailie ol slales ples 3 M. rigidula §8 i es 350 5 Woles ple
25 Wy glra g 5 ealiiul 45 5 903 Dlaul Ol 5 0 g gamme 53 .ol Fmwlis Jhine 5 3 5w Gbls )3 S 6l cnl ply ol
S AbLis 53 (I Do eal Sl go A 4l ge  OC U S glos jialS s 4 daome slos S L gy Joad 55 45 bl
s 3, Shas A5 4 500 05550 Sl 3 Sl ge b 5l 5 il g Al OLLE pl (ASL Ve C Gl e S Blas gl

NS Lo Y

AJL.\..Q 4.7'1'.;}':_ s.\jﬂaﬁ 6‘}?‘ s.\jﬂaﬁ 54&)4&:&6“) “"h 6‘#3 ‘05},:_.3%;3':‘5.&:.15 6\.&63‘}

Qb.é_‘; cw).lﬁ CAAJJ.; akiﬂ;\.:‘) Lé))jL«:«S a.Ai.qu; AM‘)J J\.\::)l L;AL.J/)\S éJLw QLJ}?:J«J‘) 9 )L:..;.J\) Léf"S) 6}%&.}\} g_.,v.;j: 4 Al

modaresa@modares.ac.ir : s xS Gy (DK J ghenn 1 ¥

VY


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-18 ]

[ DOR: 20.1001.1.22518517.1388.13.48.35.0 ]

\YAA DMU/M}J{—?UM/V-“}:“‘JL‘/L;":':}’@u‘}d}JJL:SOﬂ}fJ'\"

byl i s Sl s e S losss (Al e Olis
5ol ud, 5SS 5 lasms ol glos Iy ol o slas
(V8) LS o 65 sl d e A58
slacoeslis hls S Glaan sy Cilie slad S
laalis) 3 Bl 5l el o Lo ol 53 Sline
23 Caslie Ol s x5 Ly b Dpo 4 5 il
3 ol Gk S s sl b s Lo
DLt Sl s Sl (sl (1)) el el e
53 0Lk 0y Jewily o i Medicago rigidula 458 o3l
Sl s s e S e 0 s | Olis
s g 2 Medicago polymorpha 4,5 Lilas ;5 .(YV)
A Sl el slesl i S Sl s 5 OF Lyl
sl Sl s Caaslin s (0) ol ) S sl 5
s el 43 55 13 )z 350 S g 4 S
i Sl e G glaa 5 Sl s laai S 500 5,5
D3 bl s dsame A5 a5l e 5 b 4 sl
LB IS S gles &S Sy s slsn ol sk ,S
e 1l o8 eSS glaami sy AS (0 1 g 55
0103 5 03,5 Jamed 1y Loy Jaih e st 53 5 il ol
Sl 4 alS S el Wy il e s ke
S i Sl Sl b s 5 s 5 e el
el plnil Slalllas 335 o gt 55 (Lap s i) 0355
oS 55 05a 5% oS Ak e uly glos 36 555
=l sle 6L_ch._<j L 5 (Glycin max (L.) Merr.) L su
FalS o se Las 1alS 48 s sad jasiie (6 s Shad
o 5 33,5 o Uno S IS 5 s a5 (st S
ool 5 2 (YY) il s Shas et 31l b ol
gl iy ilate gllaal gles 45 s S 5155 (YY)
S 503, spdmme by 53 |y Lo S ann s 5 Sl
e b il S 5 6 T L5 3
S35 4 0o o oske 4 a8 el gl laysy Sl
Sladl&w [2als 5 ol slales 55 055550 Cus rals

VRV
A5 sk e assle els s g3 abe s g
< gunS C_J\J» 4 L_.Acls A 3l e S8 5 el Y eame
N L O e
OLSal el SLS 5L ol 1 de 5 (s3lasl hlw e
o ol el g I als OV pame ksl
sl oyl Gl I by g abgde A5 eles sl
A5l sla s Sl S aead AL Clal 6l
OLalS Ol 1,5 sl L3 wlopls 5 (53058 SNy
2 Ll sy Lo S o35 4 gladshe S50 ool il
b e 53 DALS ol s 5S35 gl ]
SosleS oy Cas b ol QLS Sl asus ol 3l eslanad Lol
305058 Olgee 33l oy 1) 55 a5 &Sl Opk U e e
JB s Olesan 5 dias (ayl5l | SLs g Jool>
o 03 (Fo) uis e il o s glaph sl asle e 5
oS dzea JLLS dex 3l LSS slaas 5 (Y 52 OlalS
sladsle 5ol Al Lol sl sla Ss 4 axr s L
Lol s a5 5 Sl g5 Jolo e 30 ol
(F) Llas § )13 ax 55 08 53 Slgr elde 5o

dlse am gl 5 a5l 5o LS laans s 2l
ity Sl Ll e 31 S 5 s S il
aoe oS Al OF Oljen b 055555 oS S 6,5k s
053 4) obS Sl s BB O30, GRIB i
bt Glas S 5l xS oS Il (65,5l Glagiuew 53
5 el s Sl colg pe s (50,5 e esli
Jel 58 et S bk ST 5 T0) Bl e J e
Loz (55 5 olS m opllae e bl IS G
Al S$ gl e (Y9) cul St bes o535 4 5 Jame
5 Atees Jlme glaa 5 o L sl e sbls ey | 5S]
Rl (7o) ol (S Oltne s (Slo o 4 s el Joss opl oo
5S> adsle W 6l Ol o 5 Gl &S il J- s
LUl 5 el sl ol alice BIL by siS 5 0l

\Y¥


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-18 ]

[ DOR: 20.1001.1.22518517.1388.13.48.35.0 ]

e B8 A 059 T g 5 Shes y ady Aidate glos 4 1sa gles LSU

B g edd s, L G S Sose 4 eode S S
St IS Il o ST L il Sl laS L b
AN e Jals gl ¥ s Tsa sl i [ (s, SN
Yo C\ASJ_AJ'))/;.A_J ;\J,_fdﬁlﬂu a3 YO/Ye 5 Yo/NQ
53 adyy adles slos ol Jule Olge 4 a8l s, SGUI
m_E;JLglﬂ) 3,8 Sl s s Ye 5V0 0 ‘OCEM)L@:;
s ale b wlie 5w oK ¥ ods ) dik gl
¥ shls [ sSie oK (5 e oKis S& s, STBUI a)
O slhass s ole a8 550 Solae (63 S8 L e i
B bl 2 15 5L 3550 (glo o oS olKted 0 JUS'S 1 tanns
SIS Sl T 238 s (V3 m o el OIS
S SS e 3) oK a0l e O3lse 5SS A s bes
A ady el Lo e Sl S S5 Ol
lales b olKans glos wlas 5 J 28 a3 (7 5 (W3 S 0
(V) Wl el 0V il U 1 sy dilaie Cilises
Al Sy i eSS e e Ol
Medicago radiate Medicago polymorpha cv. Santiago)
Ols=e 4 (Medicago rigidula cv. Rigidula s cv. Radiata
LS 4 S s e e bele
Clalliis 5 as, SUI sl 3 Cusgdows 4 4 55 b
oLl Sl Ay ety il 53 by slas sdsS b
s 5 sl i LSS S by e laghles
Slasles (e 5o SIS sll jskaie 4) s (SlacGLl
o, Tl el |l 4 i LSS gla JialesT (s
Ao ofY e g A IS I s e 5 A3 40 S JSIIL
L a0 o it et ke T Ssdes
53 basdn 5 1S b e sl Y wlas ab 510 6l
A S S LoldlS sis 4o (¢l ) L S Ll
3|8 sl am 3 VAo sl 51 55168 Sateds gl 5 Aoy
i OT L olalS g bl 5 (1 eslitad cele ¥ Sotle
b s 5y sles Ay SSLI s Sl s S plx!
LaoladS VL ;5 PPED by o Slos jlad ool

\YO

V) dzils AST (650 5 oS aluy e S50 sm

Y sl LSS slaai s Sl i ezl gl
L syt il OLalS ol pl&in 555 iS4 s Sl
CeS (5 O A candls 5 5 GV sk iy enss OALS
Sl s Pl el @ i dsle g e s s
IS ol 35 S B b Sl bl S st
S el 305 ol en a1 S 5 5a ol slabes
aS Cawlo o 4 pu,, VGJ\ O 3l el tha Slaal 4 Jso
35,5 s Tap o 035 il (S 5 pn 0y slos 3 il
O35, oS oS Sl SL L st jon bl Gi b 51
Sl a e 85 b iled (el | skl J games A 55
Jles way 55 Slidss &y, (0) b 4y Jlsls el
250 ogm AL Glaansp Ul S35l 5 58 5 35S
Slaasss game slaas S ol al e 54 o Sl
Medicago polymorpha « ¥ Ol 1 5 dl_wS—
oy s)yls S Medicago radiate 5 Medicago rigidula
G Sl dten 50 S s 5 i GbLe s JS1
A ol

dla s glaas g 5l eslinal 4 oS (3l ax 5 o) e
Sl lawla )l 355 Ml 65,5LS lagias o
Jeelse e 3 S Ol ) Lo 3 5550 3 (0L
= (LS Sl azes cpl Jgmams A5 5 Ld5 55 oS 5 5does
g Colg 53 s SR S g (e S el 5 A
Slatl 5o e slaami sy il baai S o 5o 3 Shes
slabes 3L o sk 4 ol el by o
ST Shes 5 U5s 0 Sl Wy S5 s il
A il o J S Lyl s e, e sy

b 2y, 9 3l
(g addae) SL 5 s il lales w5k o
Aoy 4SS Y 0 O3 S 5 5 Shes gl o Ses
oKl (g3,5LaS eaisls L3 VYA e s sl WlS


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-18 ]

[ DOR: 20.1001.1.22518517.1388.13.48.35.0 ]

\YAA DMU/M}J{—?UM/V-“}:“‘JL‘/L;":':}’@u‘}d}JJL:SOﬂ}fJ'\"

S O35 e s il gl S s
Szt o3be 5l ol gas (OIS 8) islesl dsly o 5l el
0313 e 5 Sl 3ldn 5 46 GLS plps lapli) alS
sladyd 5 (V) 5 22 A L s (6 oo e ¥ SIS
5 8 5mS) Ol Sl Ao (S 58 5 il b 0 o5
b Sl Ol 25 S Ay 4 5 0 S ds il
Kjeltec Auto 1030 Analyzer,TecatorsKws 3l sslaul L
3 W e aLS slaassel 3 S 055 50 chls
5 (YV) SAS }\}élp& Sheslinal b laesls Jos 5 4520 ol
Oyl da g La Sl duslie 5 e S eI MSTATC

by Q)y'/.ocb.«): oSSl

MJ@L‘O
o3l liis o iolesl lasles SBY 5 SBY (Lol &l
M. rigidula 4z .(\ Jsdz) 350 sl e S 0 St
L oawslis 3 a8 pl oS Uyl S s osle oy jnies
V4 bl i 5 o M. radiata s M. polymorpha « S Y
(Y Jﬁ&)b‘bd%fﬂwoéb)bbdu\»ﬂjb\\Qﬁ
d@{u_;uf,\_;,-wﬁdu&_i@ﬁ@mh;uaﬁgﬁl
gﬂ:\.bu“M}\L;ol)jjdﬂLBQijﬁij\g}c.u)b
cb_wuwjdbdbsd‘ﬁbé\.w)majuur&l{
SYL les Lel s 58 S asle iuls3l 50 10O C
Laoe glos 2l 31.(F Jsds) Ad il 2alS Csb O
Sy sLapll 4y gl obe Ul 5 Gl s Joes|
)J&woébijﬁthifd‘dbbﬁdou
dsa glas C_\a_.ﬂ 2 ol blas 55 (A) sl alS es s
Jj.l;—)v_&‘.}a“)_a.h‘ubgj_v&m:-asujbww\)ﬁ\
(OIS a3 0 8 Juo YAVNVT) Sy S onle sl (¥
}dui._.i“)i_ik:vﬂ\OOCLSL«ﬂb_}‘HdL_AJO.LJSYL_szA?s;‘}‘
ailaie 5o Slos op 33w 5l gl VY EalS L OT Blu>

SR O P TN S LI ("R PR ES) Q| s 4 adis

Cosby 5 el VY Ll ey Jsb o oumol.m”.s™
e oKin 53 (Y0) s giia Ao p3 A0 B Ve oy
oz Sase OIS VoA (L3l IS 55 578 1SS e 5 Y
Sl 5 aisy SO as bollS Jlasl 51 e a S 513
p s G e e Ve b ke 4 SO Olles (aa
4 S 53 s e g3 g Veoe oS15) 23S el OIS
Las alb Laazals ol bl a5 LKa (YT) us
A LT 055 55 05y WS pa e lome b 4 dis

3> 45 Rhizobium meliloti ¢ SU 51 OWLS il Cgr
osliul 34 ol onls oS 8T Oy g 5 CoiS L
e Mo a5l Jlb slae 86 SU A 1) A 8
Oy CoiS Jar e ay |y Ll s 035 05 5 ptnd
IS 55 3 aads Yo de 4 VYo C gles 43 as LS
b (S e 2S5 Gl s Bl g el Jsisds
3 e A enls 5,3 YOC gles 3 5, ¥ ds 40 CuiS
aslial L6 il g Lags SL 0lej ol 043 (5
S e K Ol 0 ol S 5eb Sl ey (s
(e J gl Lol e OIS o sl 4 (6 8L (g5l Jsles
s S wlsl

d@&a ;G.iljjl o= s P0) ele el s
sl o rLd (Lzsls 5 3 dﬁ:ﬁ Loy Vo syl s olals
ool i 5l ey 5 Sl ada s Lol jen OIUST s
Sl I 4 ol 55l sladils (glalr | slaie 4 Laaly
a8 Ll e a5 UG 5l ol Pl 5 4k,
O35 O 51 A i g, Seslal S a5 e 5l Sl
Gl St S s SIS @ ady; 5 S il S ol
O3l 53 S 035 4 ey b Lot ol (S 035 (5, S o510
G35 S35 L g 5 3,8 S 3VOC slos L S
oz 51 S mhan s (6l (WS 55 (p 5 o/00))
T S o3l Leaf Area meter (AT, England)
S 5 A Boled i) (g 0 s glae S sl

odle w5 S (6 Seslhl Lol Ko 05y e S (gsluli

\YF


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

s

o adke gy 51 slos LSU

au.

wnt G <Crmpd oD <Oy

Sl \A/Q bA/b 2 v4/%\ Qe /A AV/o bA/b QY PAVINS o A/4
R ERe) 2 Q0/b 4 Ae/A\ Ab/A 4o/A\ \e/A QU/4Ab Vo/e 44/0 b/ Q\/e
i em ) o oD o) ey TRy GUABEVA OMAe\NL 4L QM4AL L ea/4eV BA/LVeVL LA LAV AL YA
I ) T <€ <D ey Crpw 4 LAb/oe\A AN AgVL L4 L0074\ I XVZAVVA L0/ LQ0/V4 L8V LBV
i e Fv o€ enS) o A LOMARSAL  AVIAABL BV VA e A/VAL SAAVA L.be/VOUbL Lbe/A JAEIOAN AN LOb/AN
s I\ DAMAAAO  AM4AAD LOV/ed OMAe L AVALLL | VA/AACbY LVQ/4\ P72 U /R LAVAL
=5 4 v\ AV/LA Ao/o\ oV/\ 40V Ao\ AV/Age\ Ve/o Ab/e Ad/e Ab\/e
i em oS «F| € ey TRy 4 LASTOAVAQ  AWAULBAed/VAL L Ve/e b eQ/AVAL AS/QASL L AV VUMM 04/bed LAY/
€5 ey (v A GAVOBAVY  AG/AASAL L AAL 4V beed | ed/bAAh L QAAAAAVL LAY/A LAOALAL L Ab/VEQ Lo VAN
5 v A VA/AL o A/b4 AV/\ A3/4 Qo /Al V4/Qbo | o\/e oA/ A0/0 bi/e
S <) A URUAOALAL  LAAVEL  b/bdh  AALLL  b4/AVEAL AS/ALASAL LAV/OL LOABVY | VA/AQQ YA
9 =¥y T Fo ‘o T (e HECR G s = s o oo S
o v e e ey e e =15’c D K9 6 e v 7o i e

i ol TRC A D oD F 0 0T aeD 5 S Fp emry (v (1190) © S

[ 8T-20-920z uo Jrrge'nrddof wouy papeojumoq |

YV

[0'Ge8y°€T"88€ET"2TS8TSZZ T'TO0T 02 *HOd ]


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

\YAA DMU/M}J&?UM/‘P’“}:“‘JL‘/;;"::‘"@L;‘JLS}JJL:SOJ:‘BJQ’J'\"

S Gy 4 OIS pa s ALKy i pU)) 5T o ekt (S5l Sliw sla g Kile glin Y S

M. rigidula M. radiata M. polymorpha clis
\YE/o0 £Y/Y° AR An (¢S o) S Szt 3o
\edias \AVi or/4 (oS k) il i asle

/¥ v/ e (65 2) S poslaws
YY/¥ \\ia Vab (o o 5l) S law
A% Y4/A € vax P (p S shor ) 4y S 63Le Ol e

VAV AP /00" YRS (b5 o ) S35 g 3 Shas

£/ye v/t° e oy w e 38 5 s
INAT VIV © q/y Wiy 530S sluws
ZE AR o° (S ko) o 8 it ske Ol
v/ay * A pr (05 2 0.5 k) oS 5 035 20

.JJJ\JJ'/OCE.«)JLSJ\JLS:MJW}\JQ&L‘M S e Gy ghils &S Cusy a3 el &) gle Kb

oSl j})ﬁ&l.ﬂg}&J: Q)&EA‘SL&:EE@JAM ‘5ﬂfej|43| Slawe 6“&;{"‘?‘ F PP S PR

[ Downloaded from jcpp.iut.ac.ir on 2026-02-18 ]

Yo V0 Vo 0 Slis
NP WP
AL Wan? AY/5 Fr/0¢ (b S o) S 5 St sle
£11\° SV YAV AN (p 5 ) Bl S 3o
Yo/ VYo AIYC ¥/Al (€65 ) S, slaws
V48P YA/ Vo/5° v/ (o o 5l) S plaw
vo/s° OF/N? Y/ \Was (p S o) iy 2 83Le Ol e
YOY/YYT VoA V&IV oA/00* (o8 ) K35 5 Shas
£/A? /50 £/v° \lA iy ol 3 S cad
AAY © \N2idd yY/ey ® o d Wiy 530S sl
f/YV € VV/es AN 0 (b8 ) o 5 i 63Ls Ol e
ANOY ® £/40° §/oYY © Y/0q¥ 9 (65 2 £S5 ko) LS 55 035 %3 lde

[ DOR: 20.1001.1.22518517.1388.13.48.35.0 ]

.JJ)\JJ'/.OCE.Aﬁ Sold e Jm&lﬁ&bgm S pha Gy = glols &S sy omal,léumﬁp

YA


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-18 ]

[ DOR: 20.1001.1.22518517.1388.13.48.35.0 ]

e B8 A 059 T g 5 Shes y ady Aidate glos 4 1sa gles LSU

SNl gy 4 OIS A s ise dLe.sJ.;‘lSs;.zJeM S80Ik Slao sl pKils Alis ¥ J s

YO Yo V0 cliv
o 8 e am s

b Z < P
Yy A4/ Oo/s° (p S ko) S St sl
OO/A" FY/\° AN (05 o) a3l St o3l
VYV A/oP o/5° (G 2) S posliws
YAS V74P Ve 0 (g poile) S o
f5/\° ov/f VE/AS (p S o) ady K2t 5L Ol 3o
YEV/FYE VA FAINYC (b5 o) S5 5500 3,k
£/4° Y/0° £/0° iy bl 5 S, ca
\Yos VI/AG YN0 © winy 53 0,8 sl
AAD ® £/14 VAY € (65 ko) 0 S Ko 53Le Ol 3o
V/Vo g/ov° YAy © (05 5 pS k) olS 55 035 28,k

.,\.})‘..U./.OCEMJJ Sl gme d)’\b\ﬁ&b‘m S b Gy lls &S sy js el &) Lgl.a&:f.}l.:.a

J—:-*v_&ls)\.i_u)})\avul_ﬁgﬂ.}j@lﬁ:‘ksgb-).}
) sl i ol il 58
o3l Jliie BLod 5l Lajlas blize 5 Lol Ol 3l eles
pidl:ﬁ Y\/# 5 0v/4 L M. radiata s M. polymorpha « ,$
ls 1y alw e asle Bla= 5 Sl 5 5 4 OIS ;s
iy lamee 3, S Sl 55 V0 sl (Y Jsds) Lny
Sl (eSS sy Jae 3l S Sli d 53 O les 5 o 2l
\_,.a&l.a;djjpf.@d).le-)x;;@jj\)ABL,:&.:..;'-:JLA
St osls Bl (00C) O cp s e 5 Sla= (YOC)
A oSl aslie gy (Y Jdz) L g0d Lol | Bl
AVl S sl Ol Al adkeie gles 5 1sa gles Ll
Bl Kot osbe Sl iy Jaes VOC slos L lya sles
&JebblemﬂgéfleOﬂSLuﬁ)M

Ao Bl S esle i (0 i) L S W |y asla
a5 S A e IS s DJH AV/AY Slade

AR

Sl 3L 3550 Oles Do (VO L s 512 o pllas d
SalS Gk Sl s s b e ShlBl S S
oy 2l LalS 5 4l mend S ole o5 slias
wioy Jas VOC gl ;5 M. polymorphas S .(YY) &S e
Sz o3l oy 2iw 158 YOO (gles ;5 M. rigidula 458 5
L M. polymorphais ;5 .(V 5 & Jsldx) K58 W1, S 5
21 S K ble Olyee JSIa OIS 55 0 5 s 00T/
5 ad ik VOC laes 5 15a 318 Sl i y5 YO glos
53 1501 Blas 0ladS s 6 S ks \Y/V L M. radiata &5
A i dilaie 0C (glos 5 1sm 51 S ol i 5310 (gles
315 sles (goless pske LIS > M. rigidula 5055 50
S i S 5 St bole alyy dalas ol S Sles &35 0 gles
ol R Coaslie 5l Sl a8 cils e S e 4
s5ls Olsas (A Jpdr) AL o adisy dibee ool slos 40 &35S
S g3 dxze Jalge @ e S glami > S S
S e VoY a8 o St ole Ol iulosl 5s sl

4@[{'&\5@@)0@)3};—&“}%@@\5


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

Jla/ rad mln 5 (55,508 055 5 p 5o

> UL«J/(..M},.»

£

- s

VYAA Ol /

AN (o 110 o & ¥ 0 <€ B g o9 <o vl o e A R e w9 B 6 g (€ e o) o

z

VYo

e\ 5 4Q/AA0 PAAVAWY 5 \Q/e\ q AAAL s VW/IVA q4Q/34\ e AV/Q 5 \Q/3 LY ®° VIV

Q\ e AN AVA PR VAVAWNY eAe/\A e A/QQ e 44/Q% e VA/AAQ @ AV/Q AV NN e VV/AA e AV/b

o\ 1 90744\ IEP7AVY aho/A\ IRV o W/bA ad/ob 2 \W/Q a AVbL Y a VAV

s

0 6 AMQQ L AB/AL 2 OL/Q o W/b o VW/bA ap AS/QA ap AV/A o 6o o AM/A

oA 2 GOV A MV4S QML 5 44IA\ 2 A/AQ o ALV » Q0/A 2 AL\ o 4b/4 2 BV

o\ pAMLL 5 AA/AQ s VoL 0 AAVA 100/ 4 G AS/0S\ » OA/A p 49/6\ oq AOV o AV/A

X o\ L MBS L VVIVA p 00/Q IRV 5 L 1/40 1o AS/VY 0 AV/A o AV aAA/b b A4

0 6 Q0/40 § AV 5 Ob/A b AV o VWIS o DV/AA o he/h o 5o A

ol o AQ/OY 6 Ao/Ad > OV/Y 5o /YA | 44/0A o AMAAN a \b/4 , o 4/b o AMA p 4414

o\ FESVAVY L AV/AL VY pQ0/e \ VIR o AA/AS ¢ \AQ PRYAY J AN o oAb/

o\ o\ IRVAVAVY K27 ) b AMY 5 LL/AL VIV 100 y AQ/A Vh/o IRVAVAS

0 | ARV [ AQ/Q AV 2 00/ B AL L LL/QA op AMA B 6o 4 OMA
59 57 75 =57 S (SIS

(o250 (T T S o b (Ml ) Chry Mo e v G NG #oo S

09« P e v ey g ol A e A =TS rs’e e il e e e«

2P gy AN en (G med a1 w7 0P o € D oy Crry o€ & g0

[ 8T-20-920z uo Jrrge'nrddof wouy papeojumoq |

[0'Ge8y°€T"88€ET"2TS8TSZZ T'TO0T 02 *HOd ]


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-18 ]

[ DOR: 20.1001.1.22518517.1388.13.48.35.0 ]

e B8 A 059 T g 5 Shes y ady Aidate glos 4 1sa gles LSU

S 3l s e (i3l G VOC U aiy ) adlaie
(31,5 Slw &3 Yo £ 10 3D OF zin Sl bl ks S
ol Jolie 53 (Y Jsds) Ao S slues Jrals el
A>3 Y0 as Yo 3l 5 Ve @\Ojl)\j_mdubcla_wj_n
Jsd) s S 8 slaes Jls pme il ol (B8 sl
sy S sl Shals (Y9) 0hlSan 5 s (¥
A3 S S Al a3 e glos jRalS
)uﬁ)ubdbadfaﬂ%;)‘lfﬂa\,ujh};lb
A YOO 5 aiy, aikw VOC los 53 of jSlas 5 14a
YO'C les 43 M. polymorpha 4,3 .(0 Jsdx) del s
VO'C sl ;s M. radiata «5,5 5 S slaw jSTas |a
dolize 31 ey (8 Jaa) Lsg Lils 15 0T o 2aS |50
S S ola s iy adlae gles 5 a3 S
S ady adke glaes o 55w ;3 M. polymorpha
3,8 5l i3 V0 slas s 45,8 een 5 S sl
V Jsdz) 5,8 Jols 1) S slaes o iy ) adkes
L;J)JT:L?%\)JJ._&-L? G b Sl aiy adkese ol sles
535,8 oe 055,50 S 51 mle (L s 4 i
OLalS 5ol 5 i, 53 2alS (O s el b s jhals
M. polymorphaas ;S .(*V) 5,05 ol e a4 |y SV 5a o5l Sl
sl i i aikaie VOC glos 5 1ea slos o iV s
5w 53 M. radiatas S 5 (OIS 55 S sae Y4) S
23S s de YY) S posliss o 2eS alyy adkes 5158 sles
SalS (V8) 0L 5 sy (A Jsd) Ls g 1ls 1 (OIS
u_ij&\}g-);ﬁ}‘\}@bla:xaébs Sl s S sluws
Aols Cd oS Wy s EalS
Ll Sl el glasles blize 5 Jol ol i1 sles
) dads) wils (gyls e ool Ji.i.)&:l;;fjcld.w
2 g o Sle) YV S o mla L M. rigidula oo ,8
4 M. radiata s M. polymorpha <5 Y L awslis 53 (OIS
>lsou:;;§ﬁclaw);|)dwp‘\\‘j\A&\p\%;

;fj_.: J‘MJJJ‘JJL:A CJ)L_&J (a.l._pdaﬂ\?-jjb(\‘ Jj-)?')

V¥

Ve/AV) O op 2aS 5148 YOC slss ;5 M. polymorpha
sles 53 M. radiata 5 S 4 Gaze (OIS s Dju_k.f
(52 Y00C) Iga bos oy 5ol 55 .(F Jsd) 55 158 1OC
8 L awlis 53 M. rigidula s M. polymorpha slas ,S
A= b g Dl ala o 1) (6 miis Kis o3le M. radiata
M. rigidula 5 M. polymorpha slaas S aS asS ool w
4S ol e e (Y4) wiees sl il st gy osle sl)ls
St osle cdias o LS Lo e Jlis 55 (6 2y Conslia
osle SIu= (YA) LS e (0450 Blu 3 5 | (6 Rl
>3 10 sles ;3 M. polymorphaas i 5l v e
5> M. radiata a5 S 51 Of Bl 5 aie ;) adlaie 5l S sle
e (Y Jdes) el s @ iy adlaie (glos op 55 e
sles ;3 M. polymorpha is S ;s aslw o ssle luis
Gl S 53 0F cp 7S 5158 YOO (glos 5 aiu &k VOC
VO'C lss ,5 M. rigidula 5 M. polymorphaM. radiata
sy (A Jsdm) as ol aiy; dils 0C los 5 15a
olis ML rigidula a5 58 s ala S isle Ol e ol ks
Wil 0C las 5 15a sles oS 7ol Lon 3 4 das o
Laas S oot Cd (6 ymdn Bl Uit le s 2l
el sles 4 458 cpl i Caslie sdas LIS oS 54 Ll
Ve sy laas S (A Jdr) Al o aldyy didae
M. truncatula s M. sativa, M. polymorpha, M. rigidula
ol (V) Wy oslie a3l 5 S St Ssle Ll
Ao Bl S 0y Cons M. rigidula <8 55158 en
IS sl gba S nlo b aslis 5o g 20 S,
sl
s i adke los 5 sa les il Lol ol
Sl S L S sl s lie ol el
s M. rigidula slaas § .(V Jyds) sls (g5l s
OS5 S osae Y 54/ L 5 5 4 M. polymorpha
S 55 S sae VO L M. radiataas S 5 o mi

los Lal5ol (Y Jsils) Lngs Ll 1y Sy sldas o 208


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

Jla/ rad mln 5 (55,508 055 5 p 5o

> UL«J/V.&A}:.»

£

- s

VFAA Slals /

AN (v e of o 0 o

F0C 5 €9 <o e e e A A e w09 v e s (oF e g i

VYY

e|npid I e AQ/AMA 4 AMVAQ e Qb/A\ e QN4 ¢ 4\/AQ e QAo LA e A4/Q e \b/L4 e VM e \3/b
Jy ejelpel '\ o A4/BV 0 AV/LA a SMAL 5 VWAL o AVAL s OM4\ BEFVAN LAWY o ON/4 , AQ/Q
eydowAjod ‘W a QA/ObL e AV/AV 0 Q/% aVe/ld a QAVA e °Q/4bA e AQ/Q p /e a VY VY
enpibu ‘N
IV/S 5 VOIS SAMY 5 O4/0\ 2 VO/QQ a OAARL » AQ/A o \A/Y 2 QA0 VA
ol ereipel '\ 5 °0/\4 o Vo/Ad VY p44/0\ a VO/44 oo VO/ b b o A/A 5 AA/L o AMA L\ 4/0
eydiowAjod ‘W o YO/VY q °Q/AQ p Ae/A » 44/Q\ e 41/Q0 q Ve/40\ o AV/A g AM/A\ pbe/s 5 %0/4
enpibu W
| AVIAS 1 A0/Q\ » Qb/Q 2 4V/Q\ p OA/b\ ap AV/VV aAd/4 6 A3/Q L4\ b Ab/4
0\ Elelpes N | AA/QL 5 VA/e | 5o V/4 5 Ve/4 JVQ/e | WAYATS q AS/A PLv/AN 144\ 4 QU/\
eydJowdjod ‘W (@4 IV 2 pdold pd\/o o Ve/A\ o NSI44 q°0/4 L QAL 6 44/° 6 AMA
(= m75) 59 e s i B o 0 B & D B R S I R I L G it )
= s e A el e sl R Eof e ey e F o do

“rép 4 iy AN e (7 aeD a1 e 609 | € For o gprje

[ 8T-20-920z uo Jrrge'nrddof wouy papeojumoq |

[0'Ge8y°€T"88€ET"2TS8TSZZ T'TO0T 02 *HOd ]


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

s

AN (o g0 €€ o 0 €& 0 5 )9 < e o e A R e w0 B 0 qps (€ e @) i

ejnpibu I q AS/AAAN 2 A4/Q4 @ VA o A/ AL oq QQ/ 4 2 4Q/AA\ @ °b/3 J VA o VA/L e bA/Q%
o\ Elelpes ‘N ap0 Ab/BY 0 A/bA ae QL /e \ pog AV/S\ poq A/ A p AMAAL 2 Ae/A S ALY o VAQ op AA/AL
eydiowAjod ‘W ag VAL a O4/VQ VAR g AMYA g ANAA » 40/ A\ ' 440 PV IIVVAY o \b/VA
enpibu W
e \A/BLA a AV/%Q e o AL\ @ 44\ e AA/L4 a AWV op AS/A NJVIE e AL 0 Q4/A0
0\ Elelped ‘N o AL/AY 2 A°/AA o °9/% pog VV/A\ q A/ A p A/ AAL o °A/A 5 AMAL VA PRYVARY
eydiowAjod " e A/AAA e AQ/Ve | e Ae/Q\ e QO/A e AVAS e \V/AdA ®AV/A > AV/AL @ \V/e\ ma Vo /Ad
enpibu N
q SMAAN 5 22/ spoge AN/ b ae © o /AL g VLV EXYEIN o SN/ q ASIAL po VA/A og Ao/bA
o\ ejeipel ‘W  AQ/bA p A0/AL apoq 44/ p $8IA ap AM/SA | AA/A0 p AL/ L VoIV ap Q0/Q 5 VA/QA
eydowhjod ‘W ap AL/AY o AVAL apoce AB/Y o VV/4 rog AL/ A o AS/OAN o OV/A p 49/40 w0 V410 oo VEIAL
enpibu N
YV b AV/Q\ opo A4/4 w QO/\ poa MO o ASIVY op 40/A v ) B A4/VA
Q Elelpes ‘N JAb/AL pA3/% op AV/A p YW/ 5 AMAL yoo/dd 2 AA/A ye e 4 QQ/e |
eydiowAjod ‘W LAV p A/ 2 Ob/A b A3/4 a0 QYA L eo/\Q 0 do/A e o 6 VAV
(o 5 Ko (5 (S (M) 75 HECoES) e oy S0 SRS SIS 59
N s e e e =T Ty =1se e e =T orr|C FEC0 of o

<rEP A ™Y AsCND o (s med 9 | e €D ey (v € v o & g0

o adke gy 51 slos LSU

ads

S 5 5 Shes

K]

[ 8T-20-920z uo Jrrge'nrddof wouy papeojumoq |

[0'Ge8y°€T"88€ET"2TS8TSZZ T'TO0T 02 *HOd ]

\¥Y


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

Jla/ rad mln 5 (55,508 055 5 p 5o

GJLQ-:I/V-QA

“

£

- s

VYAA Ol /

A0S (o pre <€ ol = F 0 o0& B0 o (|9 L el o e A AR e TS & (0 s (oC e gy o

3

\

eInpibu W JAAAL 6 VA Bpp A/°\ o A/AL QA e AS/AA e oo/A VA WA/ qQ/e\

oA eweipes W w6 Ao A\ VAL oo /0 VLN 3 AL 1By AA/VAL wp A3 (AQ 4 AQ o A/A

eydiowdiod ‘W yAE V27 Bpp A/ | e /0 A wi e e/4A (up AS/AS\ @ 34 /4 (/A p 41V
enpibL q°° /AL q4/AL FEVARY qA/\4 e A4\ qAd/o\4 apoq A/Q VPN e A/VA @ \/\\

o\ eeipes W b AOAL RYZ b V/A\ p A By A/Q apAL/AAL Bpp 3/3 YIS S AIVA 64/4

eydiowhjod ‘W e \/4oQ e Q/ALA eeo/bA e MAA eA/BLL e Ad/bEA ®4/4 S V/AL qA/AA 2 4/%

oA eInpibL W 0 AAAA 24/\4 2 b/4\ FRRYEVY oA/ 84 FRUVELVN eV/4 FREYAAS pAQL ab/e\
o\ eepes ' d A/VA ibdou B/ A\ uy VIV sibdouws © °/V sibd A/A\ wobd AS/\Q ey O/ | AQ IS W\

eudiowfjod ‘W 5 4/bA\ 2 A/AQ 0 4/4\ 5 AQA | AIVA po o o/Ao A e VA pV/A\ w4 w A/b

eInpibL (b/he wpt 8%\ 1y M4 A A/A PVERS pis AL/VA w6y 3/ o e (A0
Q eieIpel N s 3/bA boelb Ao /Q sb°°/Q | VAL sb AS/A4 o O/4 ° ue Foo/d

eydiowod W b \/3 bd A/ °\ bl /A sibdou /A ouMeA b ° /4% wupili A4 o e AQ

eInpIBL ‘N SA A yoo/ba o /AL op °o/oA moe/od 6pp AS/\ b\ wp A 4 /e $A/Q 50/

oA eelpel W b o o/AY VLSS YN wily © ° /A0 U A/ AR AL piiy © ©/ak 5A/AN AV 5 VIA

eydiowkjod ‘W Joo/\AL soe/hol Bpoo/ol w; ° o /b\ P AA0 p o o/AAd 6ep O/ JoV/AL u A/A oAb

eInpiby W By A/4AL VAV oo AL B A/AL o °°/QQ wp AS/ oA sty \ ok 2 b/Q\ V% ab/A

Q\ erepes ' S A/AV yoo/44 O/ sl A/A q /%4 Wil A/ A wp B/ S VA0 y AV pAA

eydiowhjod ‘W st A/AAL p AAA pp 8o\ oo A/AA 2y, pp °°/Ab\ 6 A/ » A%\ uAA 2 b/A

oA eInpibL W A AV RRVEN NV dowupy A/ \ pAAQ ouwpii® © /A\\ wupt A/ A 53/A\ e eld » QA
o\ ereIpel ‘W 0°°/b4 wpy A/B n\/4 ibdou MY opo /40 sibdou A/V4 U/ PVAN oA\ 00 /Q

eydiowiod W wi AAA 5 °°/Ad ol Q/4 ouwptf A/ A\ pAAQ douwpyf A/ \\ wupyf V/A FRVAYY 6y A/b yA/%

eInpibL W ITERTAV i AAL b /A ouup © */\\ poo/a0 bouspy A/4Y wu V/\ - ue A&

0 eeipes W s AL bdows A/ [EV2S sib A/4 bdo /4 b AA/Q4 wpit V/A o e 1B/

eydsowAjod ‘W w ©°/Q4 wup AV wQ/A ibdouws A/V pp A/QQ Jbdouw AS/AY ww O/\ \° ue wQ/A

eInpIBL ‘N 6y °°/AA\ it A/QA pp /o s AQA MREAN 146y A/ S\ 6pp O/3 YN VAN e M\
oA eeipes W wu 4/A4 douy V/4\ b b/A ouupt ©°/\\ do AAL Jodouwpt °°/ 2% a0 V/Q G V% (AL FEXYAN

eydiowhjod W 1oo/Ab iy VAL oo V/o\ g A/AL IEXYAY wpyl © °/° A\ opoq A/Q 1A/ w A/ \AQ
eInpibu W uV/ed ouwy 4/A\ A/Q Py © °/4\ iod ©°/Q\ sibdouw) A/ AY poq Q/Q 100 /Q w A/ 6 °°/A

o\ eeipes W 50 /%4 Jodo A/ Q74 sibdo © °/4 nee/A b AL/AL A4 a A/A w44/ weo/\

eydiowjod ‘W bdo A/ A3 bedou A/Q L 1410 bouu /b nsib A/ L\ sihdo ° °/°4 apoq A/Q yoolk w3/ A/

e 4 AVQ bdowu A/4\ soold A& sibd A/A\ sibdouw AS/SA apoq A/Q a4 4/A woV/e L AQ

o o\ epeIpel W soo/\d b4/ ge ol sid A/Q s A/b b ALAL w A& A4 w A/ VA
eydiowjod ‘W do A/Ad ouwy /A 1 Q/Q boiouwy &/ \ ibd A/ A\ sibdou /A% opoq A/Q 5 4/A ww AV aV/A

s \/QA 1AQ m /A sbid A/Q mibd © ° /AL w°o/AA wwpin O/ 4 ° u® 1o/

Q elelpel '\ n AAA 140 A/ soo/A m AV yee/o) il A A 1 ue ual/e

eydiowkjod ‘W mé/4\ V0 AL JSVAY s A 5 ALAL wwpth /A \° ue w A\

1= 559)
(= = M5 55 57 (P R 5 5 e ey 5 57 (FOSIE 5
) e ey P S e = E o e =TS e R e ee = (v s HEe o e o A0 =T 55 o) 60 o€ Foo Sye”

<rfp v oy AETND e (7 seD 9 | v Ay 9 e oy (v € F o & g0

[ 8T-20-920z uo Jrrge'nrddof wouy papeojumoq |

[0'Ge8y°€T"88€ET"2TS8TSZZ T'TO0T 02 *HOd ]


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-18 ]

[ DOR: 20.1001.1.22518517.1388.13.48.35.0 ]

e B8 A 059 T g 5 Shes y ady Aidate glos 4 1sa gles LSU

S Sl 5 a8 ol e aeslis
a5 V0 5 1em 5l S Sle 4> 53 YO sles 53 M. polymorpha
NANV) ai; Sis oslo oo iy alyy adla 5l S sle
53 M. radiata 458 Jilie 55 5 Sud s 1, (OIS s rjfvl,_,a
i) St ole o Sy adkaie 5 s sles o Sl
A J5) 5503 Jool 15 (OIS 3 05 L V)
3,8 3 bl slasles Jolize 5 ol SUT oy
A sdalice (P o/0)) (gl —ine sl S5y g
M. rigidula 45 S 3l a8 i osbe Sla= () Jd)
O ials Ly OF Blas 5 (0lS Js o S hs YAVY)
il (Y Jsd) el s 4 M. radiata 458 51 g s
5 Sas Sualsdl el ol § le i 3 VO U adsy adlaie gles
3, Sdhese Lgs a0 (Yo '0) 0T VL o Js et U550
O s imn ralS oo pn 4SS il | S50
3 amass o Las 1 JS b (¢ i) s S
o Sist sl e IS ale o 45 ol (g 4 03
VO LS Ve asgdoe 53 Silosl cnl 53) osllas slos 5w
Rl NG 5 el glales 55 5 SRS (LS sle a5
wicgy sl il as colosly QLA Oladss Q) Ll o
s e Rl o il L el a5 YL
(slsn gLl o L s elS IS o) obaa, S chle
e 3 S 5 Shos S (10) dasr SialS
V0 5 Yo slos b anslin 55 a5 ol s 4 (YOO) 1ya (gles
Ll g Y70 5 Y spa> ioll (o 5w ol S Sl dx s
VOC los b eaS 5 53 15a Yo C glas (¥ Jsir) sls oLiS
3 S 3 Shes i M5 e iy e
35 peS aly; adlaie 5 Lsa Gles (B3 &S Jb- o
slea gles Jals L0 dodz) 58 Jol= 1) S5 45
oalS iy oS ST el s 4y e
e ol opl el (ST elS WE ) S D550 el
5ol Slads s s 8 S5 o, Shes o

g il Sl il Sl b Glate 5 (79 0\Sas

VYO

(Y Js4—=) M. polymorpha s M. rigidula « =Y -
M. rigidula «5 8 55 S 1 mla e Sl 8552 0 asiie
2 S e Pl il 585 S Wy 5l b
il L 0T ST 5y addaie 5l S ol i35 0 gles
A adoy adkae ol S le & 5310 les 53 5l ¥ s
Yo 3l 5o au VO 3l 1a glos 2l .(F Jsas) el cos
Vol s ¥V iyl com ge 5 an 5l S sl i3 YO w
2 S Gl (Y Jd) s S e g
3 =S b e glos Ll 1 LS laan
S mn 5 Ol 55 53 JralS .l e (55055 (Vo) OLSes
Gl 53 8L 5ol ol gt S pde Sl 36 olS
53l als gl o Jole S Olse 4 e
Sl ols 05 Al Glaams sy S a3 Lilaza
(Ye)
e o 0l Jlesl bl blize 5 ool SUT sles
DS (V) il gyl me 58l by i b
D8 5 Sl WS e S Le YY) L ML rigidula
53l Ol e Jolas OIS 36,5 s YA/A L M. radiata
o3l Slide p rioo (Y Jsdis) Wsg Lls 1) ady, i
5 15aYOC las 43 (OIS s oS e AO/F) g, i
OC 5152 V0C las ;5 Of cp xS 5 aiy; ailais VOC
53 M rigidula = 8 (0 Jsds) dsl s 4 ady )y Jasee
sy e bl ady, i osle Jlade o zis 158 YOC (gles
o 152100C les ;3 M. radiata <53 51 OF o S Jlas
ailae gles Jalyl a8 les 53 .8 Jsdr) el s
iy S esle Gl o g ol S le 4 210 6wy
M. rigidula s M. polymorpha« 8 Y Sty s opl 53 o
s phdcs Les il ol 4 M. radiatas § L acolis s
Coelaiy aibie ;3 V0C & Ve 3l a5l &S gamu w
Yoo ey A ad; S osle Gy PY Vo f ol
M. radiata ;5 55 L Jaalsl ol Js s S el 5L &58

NV sdzr) sl Jaulssl |y aiy ) e osle Ao s OA L


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-18 ]

[ DOR: 20.1001.1.22518517.1388.13.48.35.0 ]

\YAA DMU/M}J{—?UM/V-“}:“‘JL‘/L;":':}’@u‘}d}JJL:SOﬂ}fJ'\"

iy adkie ol gles 53 W sad yesie o5 (7)) O
Cdllae dl e Rl bes Rl L L 425 S sl
Gles 5 op i OIS ;36 SAY/08 L 1sa YOO (glos 5,0
Lls 1) adsy 6,5 slias op 2aS OIS ;56 STNVOLYOC
sldas xS sls OLAS Lmu:fgkfa aslie (¥ Jyu) Lo g
Glos 5 158 YOC glos 5 OIS ;3 6 SYe/F L als; ;56,3
Slales plas 53 sde 0 315 L OF o 2S5 4ty 4l VOC
(0 sl did sdalice aiy,y iilaie OC las > 5 lsa
M. rigidula &5, ;5 (sae YY/O) iy 53 0,5 sldes op 2
¥ 5 (0,8 iSO 0) QT&"J_:.QSJ VO'C gles 53
SV Jsd) A sdalin ain; aikie 0C slos 3 458
Wioy 3 0,8 lda o ri aS sl 0L e les S8 an Jolas
I8 YOC gles 53 M. rigidula 4,5 53 (OIS 53 sae ¥9/9)
A2) aduy 530S Bad p S 5 ady; ddlae VOC (slos
ailais OC glos 5 gn Cilisue glales J3 ST 8 5 (sus
A dsdx) L Jol

Sl g ady adlaie sl 5 s Gl ad S Lol S
a0, 8 S 03l Olsme ol e 3 LT Jolie
£/°\ L M. rigidula 4= 48 .(\ Jsd>) (P< o/0)) dxils
0 Ly M. polymorpha 45,8 5 o i OIS 55 6,5 L
Dls 1y adeyy o 8 Koot osle Olz 508 OIS 3 65
Y Jod) Ls g

23 ol 05 G gladamiy il lad S
adlaie 0C glas (O0F) U505 055,50 G 50,5 JSis
VOC slas 5 o 28 OIS 3 aduy oS p S ko o b ade
0,5 it osle Ol o iy OIS 55 0 S e VV/oF L
=l L AR =l (7 Ja) sy Ll 1y ale
e ol glos S oy 53 (M) OLs 5 K
ol cllas by oS 30 8 Sl 03y alS o 4y
Slas 5 i OIS 55 0 S La MAD L 158 YOC slos
0 ,S St sl Oljza o S OIS 53 0 S ks VY L1OC
aS s i b Sk anslie (Y i) Ws g yls |y ada

sles 53 M. polymorpha <58 51 G5 4) s 5 Shas ST
s Slol Pl > sai ;4 ik \0C 51, aYOC
Cowd sl adlaie 5158 0°C 510 °C slos ,5 M. radiata
OLlS 55 K55 518 (V0) S5l 5 5,81 (A Jsd) el
oLS s cames osllae glos 3 5 i Jd 5 Jlssl
0053 0Ad S Vb o se el Gl 5 el M O35 % @
LS e 5 iy St el e Culg 2 5 6lS A
238

5 admyy il 51y glos il sk 5 2651y
sl adeyy 4 Bl 5 S S o LT Jlise L1
s M. polymorpha « 58 55 .(\ Jsd>) L sdalice (g 15 jxs
05,5 y3adiyy am a5 S s bl 5IM. rigidula
I Sembs bl o5 8 53 M. radiata 48 5 5 bl
ailaia 5 1pn slos Jlize 3 o Sile aslio (Y Jsdx) o5 S
Slado, a dlu 5 S s Sl op ni sls OLES 4ty
s 31 OT o 2S5 (OAV) iy adae 5 158 Glos o Sp S
Jsdes) deel mws 4 (VAY) ainy ailea Vo 'C 5158 Yo'C
as s bo,w s Ws S 58 (Vo) OlLa 5 S8 (0
) a2l Ul ol aly ) s sle slge e Lo
o5 S e Gl 53 5 s G A e el
Css e ‘db)hfﬂﬁ&;}ub@ﬁj@\ﬁ gl
CS lady an dle 5 S o i Ak e SR
O (oS 5 ety ailae 5 1sa slos o 56 S 3 M. rigidula
sles o 53 55> M. radiata 5 M. polymorpha « ;S 55 3
(A Jgdor ) dal s a iy ailae 5 | 5n

Jmlize Sl 5 5 ada s addate les 5 1en glos dlai S
Al (gl e gl ad; 53 0,8 sl s Ll
OIS 55,8 su e \Y/YO L M. rigidula &5 .0V Jsa)
Slss o 2eS OIS 36 S V/V L M. radiata &,5 5 Sl
10C 5 0°C slales (Y dpd) L35 i [y aduy 50 5
SIS s 5 e RS VP/PE 5o LS S 4 Ay adde
5 15 2L L aol mls (i) s ls 150 S

\¥5


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-18 ]

[ DOR: 20.1001.1.22518517.1388.13.48.35.0 ]

e B8 A 059 T g 5 Shes y ady Aidate glos 4 1sa gles LSU

n 0 a5 i Sl she (slap Kl 5 bger 4y
=l el B L0 e Rl G b Sl caled o s il
53 odal s w4 s b b o 1S oS (sl ol e
VIVOY L 158 YOO (slos (YF 5 YY) 5 ls Cilhe oo ol
V0 gles 5 U550 Slde o i e S 55 e S e
055 5 e g S 5 3 05 e STIT L Ln 51,5 5L
los 53 ol O35 e i (¥ Jous) Lsp Lls 1)
Gles 53 05a 55 Jlhie op 2aS o |aa Jaly, dilae YOV O'C
sdalis aiy;y didate 5,8 sl dx 3 0 gles 5150 10C
Ol it O3 S0ke aglie ol (0 Jsur) s S
458 53 ALS 0355 53 05 i op iy 4 S 51
PR Pr AP YOC 5 ads, 4k VO'C gles ;5 M. rigidual
VA sl AL Ol cp 2S5 0 8 55 0 8 e VW Olje
> M. radiata 45 S 51 (S s 0 S e 0NV Y) (5 il
(1S Sl a3 10 5 0) 15a 5 adyy el los o 53

A Jsds) del s

S S w5 Loy
5 oS o Shee il (S esle a5 Bl Sl s S
58 g dils (guls e Sl 059,08 Sl Salg )3
5, es 555 F e 2y Dliwe S1 s Morigidula
il a8l a4 G (5 2 S e3le

o, S o glodals [NEES J.._gb adiyy adkee 0C los
3 WSS iy pLB,1 030, ol 5 5 Shes 5l
5o VOC U iy idate (glas il 53l . oliS andllas
slye ol (S s Bl iy st ssle e il 530
sl il il alea sla s a5 e i
(Gl o ) Laesls) il o S o(Consl oS &8T5 Laesls)
@Mdﬁd%@ﬁ¢5)\)zfﬁch«;5ﬁ;lv\zj
Sl sy 3 ;K0 Q\)f,\i_njji Loy odal Cowss 4 CL:,
Y 5 YY) Wil e Y

Slas 4 sl olis 1ya slales 13U 5l ol il

A%

53 OIS 53 oS e YA Lo 8 it osle Ol e Sl
oS ke o L OT Blus 5 4k & VOC 5158 YOC glos
il Adlae 0C slas 55 1pa slales plas 53 OIUS
(0 Jsd) ol s
sl 4 G glaass g (Jdine Ghle &Y i asles
0 3L dslate e jen cdled (g, YO'C B Yo 350> s
Aol o ialS Collas a1 5ol 4 S gles &S Sl
ol e 3 OV 55 0555 S 50,8 S
YOC 5 an aimy aidee glos [2alS &S sl o 31
L O30 Sl Sl JS 2alS 505 oS Ay 4 e
NOC U s glos el b Kos ilesl 3 .(M) s
(V) Sl aalS as ;s Y0 ol 5655 25 el ks
ailaie Vo C 5l Somly glos 53 QLS aiy; 536 8 ST
e Jlize SIS1(Y9) 4o 8 Lese (9o e 4 e
S 53 0,8 Ss enls Ol o iy a8 5l Ol aSl>
winy,y il VOC gles 5148 YOC b 3 M. rigidula
(OIS 3 p S ke ) OF p a8 5 (OIS 55 0 8 oo YAV)
ailaie 0'C slas 53 dya Glos @ 4 55 O3 55 4w A
JUast as by e gla ialasl LA Jsd) ol s @ 4
5ol slos o (V5 ool S OlalS il slasi S
(S35 ol b aS uias e Olas aly ;) addaie o yllas U
adyy ailaie ol sles 4 olS 5o (8L a5 e S
AFY) ks ol
el blize ol i 5o 5 adyy adkas slos 5 15 glos 0B
L ils (gls me 5L oLS 5 S 55 055 08 Jlie
e oS 02 e 8 Jee VAY L M igidula 5.0V 50)
S S S 53 6,5 Le YYY L M. radiata &5 5
il Yo C slas (Y Jsdl) s Lyl 1y elS 53 055,20
ailae 0C slos 5 cp i 05 53 p S ke AVOF Lty
L oS 055,55 sldcds 208 05 55 0 S s FYY L aly
sdalice Ll 5o &8 ola ilesl 2l Jsd) L35 Ay
53 Lo S ISy oshae o 51 S ) e sles 2


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-18 ]

[ DOR: 20.1001.1.22518517.1388.13.48.35.0 ]

\YAA DMU/M}J{—?UM/V-“}:“‘JL‘/L;":':}’@u‘}d}JJL:SOﬂ}fJ'\"

(O8) Ligsie o 3 e

S e s S, S bl Ol o i
ainy, iciles VOC 51,8 YOC slss ;> M. polymorpha
23 a0S ol YL ol 5L skasglis oS W S sdalis
il 5 S S ble Shllclaw S L Loaslis
2 Sl sl @ Pl sl sl 515 L
iy e 5ol labes oy S e gles L0580
S LS Qu_ﬁpj_{kg\a.k_;.&tsj.;i_.?
5 S o S wsbe Oljes a3 5 <uils M. polymorpha
033 4 513 QLIS g 3 oo s 3l hals O il
S iy Aiae glos SRR L S e 5 Sy slited olS
Glos U Cou Uy iy, S bole 6,503 (7)) 350 e
Sl halS (ool a4 5 238 5wk dilate ol
L Lo o 2y e 6l 5 Sy i o0l 4 (TY)
Rl gla b3l (M) s 3 sl adyy dilaie glos 5l 33l
iy el VOC L SLs glos il il esls OLES - puiioms
23 g S b 5 sl L L w530 S sl O
350 i Sl glales banglie 5o aty )y ddlas SVL (sles
35ls Ciillae G ol el LS s (M)

il 5 1en ol los 3 oS sl Ol JlesT ol =l
S e Blw 5 S 0 i osle ML rigidula &S i
i Suslie 5l (S el opl 53 Lls K3 4658 53 4 oo
23 i S Gl as S pl ol pls e 48l i Gle
S Yt ol S bie Jdae 53, bl
s polie pL5,l ade 5 M. rotata Jsls 55 M. rigidula
il e e (1555 ST 6L sl Ll e (L s
o o Jlees sbls 53 M. rigidula &5 .(F) wib
Yoo L5 Yoo Dlelis)l,s 5588 ué 5 3,0 Jlod v e
i o sl 1SS sl gy Los w6
SLaas S OA) dey s S a0l pl 5 ol s e S
03 5 W L Gl 53 635 Zaslie ol

Slacs Sl dan s Gl slaade LB laiyss 5 m 15

1308 5 038 S5 Olie (i Gay 5 i YOITEC
VOC) S5 /amd 53 15a slas o 55 Blie 53 5 Sdls
) (ml3e S 5 0555 S Olge (%S (G312 'C 5 5,
GALS o se aly dilaie 5 1ge sles alS ST L
A aalllas 5550 458 e a3 OJs 0 S 56 S LSS
Dl 35y Fd s alyy adles glos S2alS e U L
Odd S el deslasy (6,0 Sl b el )8 e 5 S
iy okl S Gl 4 psns iy gy 3 6 S
Gl 050 55 il iy LS 5 edidS U Sex
OLSKan 5 sy Sl (V8) 548 o Jool> eiis
el ad> e 93 055 4 o ol (les sl 0L (YF)
P D 5 s 53 @Sk sad ). S LS
ol 5l il 03 S B g 1) (aly ) e ilS Glasl
238 o s SL L Ay,
5 gledulsh s e L YOC G n glos 1l
o anlllas 50 DSS S a5 o) sla s e
Sles a5 ol ondly pl 51 AUl el Al gl
o slaplll Cgllas glos b anslie 3 aly ) Al o yllas
iy sk dya Yo C los blis 55 .(1) cl zeS UL
plo g cd | diyy Sis asbe 5 (Gl sl 45151 Laesls)
LS o lasls di, o Yo O (glos 3 als l5l Lales
e s o ge el pl il 2alS 158 YOO glos 40
el Lalg a8 anly ol Laaiy; o (i i
e s S OLalS Lo, Sas 055 5 J b SRl 8l
3035 ¢S Oln Sl sty o G slna s
sles aeS eoa |y SYsb 5 s gladlisy ly o
s TV YY) OLalS ol sy Ay b3 o s lhaa
LS SledspnT U \au—"“ﬁ A= e 5 50l 5 sl
iy 1PV Gl as coulels 5158 (V) Wil e
ol 6l 1sa sl 8 sl i3 Foo) 0 5 St 51 S sl
0 o Glos K Glaan .l cslis 5l S

VYA


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-18 ]

[ DOR: 20.1001.1.22518517.1388.13.48.35.0 ]

e B8 A 059 T g 5 Shes y ady Aidate glos 4 1sa gles LSU

A lsams s sl eslizad 2lesl oyl EE eyl

(o Jead 534S bl 53 b 4 pslie ek S >
onl b ol sl ge Ay o S L 5 OC & S gles
0595 S 53 alS 5wl il e 51 50l
Vo'C sl miy S gl a5 bl 55 oopl b il
(22 Do 53 el Jsae 5 LS5 OIS (pl ASL
235 s b ol 5o 5 Sl sl Ll L 05

S laptns Gl 5 ol RS CIC R P Er e

M. rigidula 558 53 Lo ol s o 313 34y Ja
OV el a5 8 513 b 5,

d=lsl o3 ey 4 ol Glales 525 Ol 5l GbLe ST s
So Ay Glal S S Consdons bl fuab
a“ :l_ﬂp_i-j OB S bl bt 5 ol sl Ul 2l Al
Lols b S ol oS ol y ol los 5 SHL Jds
o 53 Qe L (5 3 ey o Sl 4 LSl e
Sy dals i ge 458 Yl M. rigidula Wil 14 S

Al ae -zl =l

eslaiul 5 40 @Lbo

Ol el 5 S a0 QAT oled b 0, (Il M olS wsos gla i, NYVO §oslel )

Al i e S 53 055,50 S 5 alie S cped iy St s il lales 3B YA o dns sl Y
O oade S 5 o8NS (g5, 5LES eaSiils wsly (65 sy

Loz ool s 5 (5ot p s o ol OlalS 5 Slas \YAY | s Tl b s eolss e a5 e f oS (e
Oy o&iils ol jlasl (Jsl ol

olSils (9355l 0 dSLils (el ys (6,555 Wl 0Ll WS (glaazi s S5 05ST (gla ety sy ATVA S 0I5 5 ¥

)Q\ﬁ\)b AJLM&.: LSLAMJ.:L_:AJ@\))J ‘J"‘ Jb)))om rbu\ Q&j}é‘f&)}f \Y’VY‘ )ﬁu<lﬂ u;tcﬁw 0

Q‘J,.@.? U},J.Sélja)ug}i& QL&:.E}J W}AQ‘]&J aJ..\.i\ (_gj‘S‘uLf ui)x

Blondel, J. and J. Aronson. 1999. Biology and Wildlife in the Mediterranean Region. Oxford Univ. Press., Oxford.

. Bounejmate, M., A. D. Robson and P. E. Beale. 1992. Annual Medicago species in Morocco. II. Distribution in

relation to soil and climate. Aust. J. Agric Res. 43: 739-749.

8. Brandsaeter, L. O., H. Heggen, H. Riley, E. Stubhaug and M. T. Henriksen. 2008. Winter survival, biomass
accumulation and N mineralization of winter annual and biennial legumes sown at various times of year in
northern temperate region. Eur. J. Agron. 28: 437-448.

9. Browen, G. D. 1991. Soil temperature, root growth and plant fuction. PP. 309-330. In: Waisel, Y., A. Eshel and U.
Kafkaki, (Eds.), Plant Root: The Hidden Half. Marcel Dekker, NewY ork.

10. Clarkson, D. T., M. J. Earnshaw, P. J. White and H. D. Cooper. 1988. Temperature dependent factors influencing
nutrient uptake. An analysis of responses at different levels of organization. PP: 281-309. In: Long, S. P. and
Woodward, F. I. (Eds.), Plant and Temperature. Company of Biologists, Cambridge.

11.Cocks, P. and T. A. M. Ehrman. 1987. The effect of geographic origin on frost tolerance of pasture legumes in Syria
J. Appl. Ecol. 24: 673-683.

12. Del Pozo, A., C. Ovalle, J. Aronson and J. Avendano. 2000. Development responses to temperature and photoperiod
in ecotype of Medicago polymorpha L. along an environmental gradient in central Chile. Ann. Bot. 85: 809-814.

13. Denton, M. D., C. R. Hill, W. D. Bellotti and D. R. Coventry. 2007. Nodulation of Medicago truncatula and M.
polymorpha in two pasture of contrasting soil pH and rhizobial population. Appl. Soil Ecol. 35: 441-448.

14. Derkaoui, M., J. L. Caddel and L. L. Romman. 1991. A forst tolerance screening of annual Medicago spp. Agric.
Mediterranea 121: 213-218.

15.Eckard, R. J. and D. R. Franck. 1998. Strategic nitrogen fertilizes uses on perennial ryegrass and white clover
pasture in north-western Tasmania. Aust. J. Exp. Agric. 38:155-160.

~ o

1¥4


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-02-18 ]

[ DOR: 20.1001.1.22518517.1388.13.48.35.0 ]

\YAA DMU/M}J{—?UM/V-“}:“‘JL‘/L;":':}’@u‘}d}JJL:SOﬂ}fJ'\"

16. Ehrman, T and P. S. Cocks. 1996. Reproductive patterns in annual legume species on an aridity gradient. Vegetatio
122: 47-59.

17.Feng, Z. 1996. Soybean symbiotic signal exchange, nodulation and nitrogen fixation under suboptimal rootzone
temperature. PhD. Thesis, Department of Plant Science, McGill University, Montreal, Quebec.

18. Francis, C. M. 1988. Selection and agronomy of medics for dryland pasture in Iran. Project Tcp/IRAN/6652.

19. Heidarl, S. A. H. 1994. Variation in the sensivity of nodulation and nitrogen fixation to nitrate in annual Medicago
species. PhD. Thesis, Adelide University, Australia.

20. Hekenby, M., M. Carmen Antolin and M. Sanchez-Diaz. 2006. Frost resistance and biochemical changes during
cold acclimation in different annual legumes. Env. Exp. Bot. 55:305-314.

21.Krall, J., R. W. Groose and J. Sobels. 1996. Winter survival of Austrian winter pea and annual medic on the western
high plains. PP. 237-240. In: J. Janick (Eds.), Progress in New Crops. ASHS Press, Alexandria, VA.

22.Legros, P and D. L. Smith. 1994. Root zone temperature sensitivity of nitrogen fixing and nitrate supplied soybean
[Glycine max (L.) Merr.] and lupin (Lupinus albus L.) plants. Environ. Experim. Bot. 34:117-124.

23.Lynch, D. H. and D. L. Smith. 1993. Soybean [Glycine max (L.) Merr.] nodulation and N2 fixation as affected by
period of exposure to a low root zone temperature. Physiol. Plant 88:212-223.

24. Materon, L. A. 1994. Delayed inoculation and competition of Rhizobium meliloti in annual Medicago species. Appl.
Soil Ecol. 1: 225-260.

25. Obaton, M., L. Materon, M. Zaklouta and G. Gintzburger. 1996. Effect of low temperature on the nitrogen nutrition
of annual medics: Preliminary results. In: Genier, G. and J. M. Prosperi. (Eds.), FAO/CIHEAM. Option
Mediterraneennes 18:103-112.

26.Robin, G., K. Sulta-Tubeileh, M. Obaton and A. Guckert. 2005. Nitrogen fixation and growth of annual Medicago-
Sinorhizobium associations at low termperature. Eur. J. Agron. 15:221-229

27.SAS Institute Inc. 1997. SAS User's Guide. Statistical Analysis Institiute Inc. Cary, North Carolin.

28. Sheaffer, C. C., D. K. Barnes, D. D. Warnes, W. E. Lueschen, H. J. Ford and D. R. Swanson. 1992. Seeding year
cutting affects winter survival and its association with fall growth score in alfalfa. Crop Sci. 32:225-231.

29. Shrestha, A., J. W. Fisk, P. Jeranama, J. M. Squire and O. B. Hesterman. 2001. Annual medics. Departmant of Crop
and Soil Science. Michigan State University, USA.

30. Sultan, k., G. Gintzburger, M. Obaton, C. Robin, H. Touchane and A. Guckert. 2001. Growth and nitrogen fixation
of annual Medicago-Rhizobium associations during winter in Mediterranean region. Eur. J. Agron. 15:221-229.

31.Zhang, F., D. H. Lynch and D. L. Smith. 1995. Impact of low root temperatures on soybean [Glycine max (L.)
Merr.] on nodulation and nitrogen fixation. Env. Exp. Bot. 35: 276-285.

32.Zhang, F., N. Dashti, R. K. Hynes and D. L. Smith. 1996. Plant growth promoting rhiobacteria and soybeab
[Glycine max (L.) Merr.] nodulation and nitrogen fixation at suboptimal root temperatures. Ann. Bot. 35:279-285.

33.Zhu, Y., C. C. Sheaffer and D. K. Barnes. 1996. Forage yield and quality of six annual Medicago species in north-
central USA. Agron. J. 88: 955-960.

34.Zhu, Y., C. C. Sheafer, M. P. Russel and C. P. Vance. 1998. Dry matter accululation and dinitrogen fixation of
annual Medicago species. Agron. J. 90:103-108


https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.48.35.0
https://jcpp.iut.ac.ir/article-1-1027-fa.html
http://www.tcpdf.org

