[ Downloaded from yujs.yu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.23831251.1395.3.1.8.7 ]

[ DOI: 10.29252/yujs.3.1.99 ]

VWAB 1 J9l oylouds [ pamw Jlw [ ol ) ydo sla gy aloxo

O il 9 Ll S Jomi Sguty 32 (el 3 (g3 Lwodlol (gl gy 51 dunny Lo

Y Ry o dE S A9l iy o J Solo (e J 1 9Yo dexo

3w olKazsls (5 yslisS aSazsls ¢ Letils g o)) oaslid IS 4t gal il !
. - o T e o . - Y
S 83,98 s 5 Jgel colidon ol Lol
h.pirasteh @aree0.ac.ir : Jgtuws soim g5 Sudg xSl ™

OYRFNN/F 200 Gl  VTRF/ TV 22l )0 & 6)

oS>

$log Comwlus &S Cuwl (Onobrychis viciifolia) (o yw! S35y Jo1 50 o9 5o 31 9 9l (Fi4ils
ilwoolel chlizen (gl gy i1 sy spbinods ol gy 0)l0 (leld i wiilo (danme b i 4
S @ goa o 3l g adsl Wy (Fiailee alo o 10 LB ST 4 (el oL Joxi Sty sy
s ool 5l oGS 659l 0uS2dls 1 IFAY Jlus 55 oolad HalS g yb I 5o s 9355 s Lol
09N 33 sloym ol Gluy IME oy H0 GIOUNE Hdy) Hd glweslel by sl Jold Jgl Heaso
VA FIY b pH L) oLdS 45 g gy Jolds pgo 59551 9 (BME (g jdu STl prgyuad 9 SO
S5 Sod 35 3 (N2 S04, NaCl) 5 Sai 90 w57 51 bl i akaus 399 (10/Y 5 4/A AR
b Gals Giailen awo s (PH) cudldd o381 b as sl oyLid zu s el cawsas (NaHCO3, Na,CO3)
&4lgr el g0 A PH gl j0 (L8 5 035 dilgr (550 @ad VoIV 9 /A Zolaw y0 &5 g 5ba
azdingy Jsb g (w0 BOIY) azdile Jsb (aoyd BYA) il iailex doys (uoys B1/A) adsl
o g SN L gla)dy yo azalS iy 9 50 (JFidile () y%0S (LS b lplh dod 53 .090,5 (w3 VYY)
4 Sogns| 9,08 Hlowd 50 Wiy g (Jiailger (. yiben 45 (Lo 50 b sualino bo s Hlowd Gl sloud 5o o]
(15 59bas ol Canwd 4y Siosl g y0ad 30 5T 51 s 9 gy (339 S yA 33 (3L o e ol Cawwd
09N Lk g Sl gyand slaslond 9 V/A PH zhaw U M b 6o jdy 9 Loy jlowd oy sl s Lo
Tobw (3l e &5 aisS QL5L ) LB oS e Ol 1 s aiudle A/APH b B UM
s onali S5k (o bl

Soos] 5958 (b 3L aS L ( Bolo o (IUE Bd> 1 guuds slaojly

e g Al 5 o)LLl ub) (g5, &S el are doddo
O 0,05 e il Sy sz Job o plalS axwys 2 gz ygba SB gyl g LB s i

5 Syl G5 Vb anaenl Sl oedle LIS 9 Lis el 51 LSe aelee ATY o plalS adgs
Sy Jold 5 1) lagyge JUl 5 iy Pl SR PCRINC S VO RO [T T VN TR P

FARR RS CORSIRT S PR R RPN T O K o\

SNy Sz 0 e niete 5 sl Sl

2
Guan
3
Gao

Ay S dguse ol gla, eSS LU s
\ . . e

O 5 (Dl (i sbaaisS Gl gk

e Jole (n Fete 5l (So S Aol (AIYY -

'Li


http://dx.doi.org/10.29252/yujs.3.1.99
https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.8.7
http://yujs.yu.ac.ir/jisr/article-1-132-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.23831251.1395.3.1.8.7 ]

[ DOI: 10.29252/yujs.3.1.99 ]

Of 2U3L g 2L o5 oo gty y2 ! 3 (g5l oolol (sl Shgy FT s lilo 1], 0 g 329¥0

5 odsSis bo,dy Gl am 0gid z)5 azady,
FallgnSe) Wigd so cetS st Jlard sla,dy wiiles
ol S el Gl Sawly S5 Sae (1221
©32) Jgl al>pe 0 baydy &5 (gpobay il
5 lerdsn Ganld £9,8) pso g (9] (Sond
Ny bl oty ) (Sails> (a8 5dg,00e
O by a3 Bras) (Jialr pow al> e 40959
(Vo0 So¥g g GByal) wleaosl (azasy, ob, o
5 Sralpgyee Jols Sl slogts, riml
by Sioalngyien (hg) ) adlor Senl g
Hlod (loans oole zun 5l ool faas § alls ST L
00y ul))l 9 ool )LM.: &Mm‘): &5; u.:‘ as .).:5.\.:‘59
» ek &5 Sljose Gyb 5l ol Gix lada
Lg );\;. s_i..w‘).) .(Y"? ‘Q‘)&QJ& 9 éj)l.é Yool
g0 oS Ll g Jialex Sguge )l 6)'L..\o.>LoT
M)u) OO;GA LQU“‘"" O Caad oL:,f W ngM
(VY gagem g atigl

59 0 a8 Conlools lis o g 58Tl
Rl g 5 sladle (Hye plalS Lk a3Vl
shls S3edssT 5k s & paoy slaaiss
(\VQY a,.;p!o) Ml)‘sﬂ o)..~£ 9 GLA” ‘é’)ﬁjﬁ’)’d
sy, s gaass sboexl o o Kiags
2 (Siler S g Slet Sl C ) il
L:oufbﬁ) Q{‘ RIS )‘| LAdlesls QLM sQ[:eL,f
b (Sl slaghy; 4 (2ot (poloyw plgioe
0uiiS S o0 alizes sloJolome 5l eolainl o olands
Sor el ey SIS ) (Sialex
Sygeds (g Jobl (JeE Sl h oyes
o Ll ) 0 f 5 ples w55 Slaosls d Sl
Aooge o ledg slagiagy az ST (VY
Solate lo iy, B 0,00 4o Dladlas Ll cunl aid 3

* McDonald
5 Ashraf and Foolad
® pirasteh-Anosheh and Hamidi

Esb oS 3 S o5 L ozl (o
OS5 3995w )3 (sope slen ;S Wil o0 YU L3
oS ol (Ve e “&319 5 D) ABb LA Jiaile>
8 338 a5l Siuler g 0B, » S5 sk
s o ol JuSly gglate jsbay alise ol
0 S s o)

adlae b (V2 9) o)) Ko 5 lsS amgh o
oS & Medicago ruthenica sl ,ds o, Sy
YU els 5o b ,dy chas Ly s a5 ws 5 ol cuslds
Lyl jo 003 ailsx sloy)ds a5 Jl> o wisy als>
Gy oad Syl el 25 &5 L) 2Lk
5 0l Ko shegh 0 wp ale sl
o YU ahawl a5 Wb asie (Vo)) o Sen
Slaaiss Wl e p 5 doyd Saday 5)eb b eSS
3 035 dlg> sla,ds ol zalS |, Suaeda salsa
Sby @bl 5 6,0 YL Gla i s85 (i S
aly, Job il 1) giale> HUle ey aios
il el wpacdd Gl L i sba
o sine il cov adgl amalS sgican ) a5 Jb o
(T oiSan 5 55 85 5 Al gsh
‘) NaHCO3 9 N32C03 ‘:L.LB L;Lbu‘“‘“" a}: 9 u‘).:‘
Slge hapl cgroml @al (Jobo Se Sl
(Avena sativa L.) 3¥g 0 o, ¢ (g cwsid
DSl ady, a5 W8, ol bl s, alas
Cuglite Lol wojlo i g0 yo 4y 4Bl 4y s poliee
c\.>)§‘ oe){cd.g Ll N32CO3 Lnguﬁ.u (S
Lol ol rals 1, asy, iz 55 Gl g9 90 ,»
bl Ay, Wy gl g ).a.)L:

e sl i e OIS el slel, 51 S
Sgi oo bl 1,3y cdiposgue iz sl g,
2 0al S canl bl Sl g oun glgil jo a8

. Y

eyl 2 (Voo 7ol Ben 57 39,8) S9d oo Jlos
WS wds ol gylaie oyl ogd e sdls ol
Ll sl plxnil Siailsr adsl Jole a5 (5 sbay

' Shi and Wanh
% Shi and Yin
} Farooq


http://dx.doi.org/10.29252/yujs.3.1.99
https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.8.7
http://yujs.yu.ac.ir/jisr/article-1-132-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.23831251.1395.3.1.8.7 ]

[ DOI: 10.29252/yujs.3.1.99 ]

VWAB 1 J9l oylouds [ pamw Jlw [ ol ) ydo sla gy aloxo

o Jlosl s aslizl (1 YoV o) o Kan 5
Tob b oadags sl Joloe b s lal & jg0a LIS
Ol oo i 6y wolel e Dslie anal
2 s slalal )3 g sl dee 0 Gline 4 o)L
o sbiels cédF Syge e Voo
359y S Ljgod Sl gezd 5l (5T slr jlatea
S e G g e

(Sydlyz Loy (Gialsz woyd Ghagh ul o
ayaiy, Jsb 5 ozl Job (oljb aslo
alys, ©)ygoa odjallez j9d Lhyleds ol (5505l
Sl el ubesl g58 5l e el YY
Ol 0o g, B g azats; go5 el Siails>
e b ad S s el ¥ sk 4 JBlas
550 W) Gtalesl 0Lk 51 G el QU5 s
5 oaimylE @bl slaslxe 5l laydy (iS5l g
Sl 6y 5o shie O b giind b 9o 5l
Aol (55ke! Hlate Ol L g ol alls wo

(Gl) adgl Sjailez ao,0 (GR)  Sials> e o
3 Gh) 2l Sl aops s RD oLl a3lo
AV e 5 (D) 2 slealal) 5l eslanal L
10D s (Yo VY () e g aligil ais

G
GR=> —
t
ot 5, 50 0djails= 4d olaws G alal, cpl jo oS
il co 2uilS 5l oy
. b
Gi(%)=—x100
C

=D 100
b

RI(%) =
.

Gf (%) =L x100
C

15 osjtlyr iy gyama @ 555 el (al o
il QLB Jsbre 5l &5 alagl 5 llE Jsl=e
C 5 2l Jolows ;5 03jailez jod ggee b el
45 abhee Wud wllS &S (500 ggens
L oSl o, lasbinl las 0,915 g Wosls by

el Cewdas SAS (gLl 5810 5 51 eslazal

Uil g el s SIS boaws 0 gjlweskel
Onobrychis ) Lyl sl (2500 4365 G oo
Sz Al peedy ol 5o cnlple sl Sl s (5p
oS adgl 0y 5 )% Sl d ilueslel b,
P ez s 2l Oglite Ll mh 50 el

A gy 5 Sk bl

g, g olge
@ilwoslel (slagis, Sl el sl sk (ol
al>ye o S S @ Jes eyl 455 50
oaSiily o WYAY Jlo o adgl wly g gl
Oygoas oyl 85 el il oKl (g5,5liS
S bl Sliios ol 51 3 (5,5 aigel
olel SO jgedy sl wd (gglaex
ol 5 ¥ b ol SIS o B 4o 5i5Te
ool iy s sbanslal g, ez Jol 95518 .83
09 o Sloyw Lo iy (B (g H o
Oy Spalng e 5 cele VT e 4y O
O e gy pg0 HeS B g ele YT o 4y D
MY SV gbaod b o,lel o g oL

S5 VeIV 5 AUA
Glogss, 4 baye slojlad Glalol g9, 5l Gty
O ygods Loy jled oy 00,5 Jlesl )30 (g5lwoolel
4,0 PO oo b b o jhaes slayde opols 18
Saslpgyoe 5 cels VP o 4 ol 5 sl
Y Goe @ i O o byds ool 13 & jgoa
92 4ol (39 4 Gy B (09 S S35l ey 5 Sl
Sl e 5l el oy (59,5 (Gghens polaieas
39 L 9 Il o0l 43,80 0 Dok 4 2o 0 O i
YO a8 )18 b (godind 3590 shaie T L L
S92 5 resle A58 L 2o (0 0 50 50 0ae
5 s g el canS JBlo &S a¥e
Casby @ S5l s YORY sles b jgilise s
S5 wlids, celu VY 5 oy DOEY s
sl (sl 8 3 (e 5 gl sl
G Se 3 S ol S sk
Na,CO3) LB S g0 4 (NapSO,, NaCl)
Ohgy 5 eolaiwl b calise slacaws ;o NaHCO;,


http://dx.doi.org/10.29252/yujs.3.1.99
https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.8.7
http://yujs.yu.ac.ir/jisr/article-1-132-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.23831251.1395.3.1.8.7 ]

[ DOI: 10.29252/yujs.3.1.99 ]

V-Y

Of 2U3L g 2L o5 oo gty y2 ! 3 (g5l oolol (sl Shgy FT s lilo 1], 0 g 329¥0

SAMO oS coge VUN maw o oL S

ol 2l Siailex sae,s YYIA o £P1e L]
B e byl e Gl ks
O syl (B e laydy Sl gy
ool sasmsplis cpl aus 5 el sla,dy g B
c>go 5l g jebay B Bis o5 ol geoge
5 & addlae jo cwsl SLIB a5 Jess ol
Sl ax ST aS 0l astie (WYY L) oK

Ceslds )ub oo Spartina alterniflora oLS 4

o Jasl b ol @ls Sisler Jy 05 lag rals
bl aald gl les b (objk L

2 o3 sileoslel slagig, 23l 3,90 50 a4z 51
el ot saalie (5155 5L L 5 Joos
6o el Lot o Slidllas b 25 Lo 3,00, s
2ok el 28 pyp 53 (YAY) ollSen
e Gl wmlS an, 5 el
i s hls o (Agropyron elongatum)
Sy o S3ls oy h Syl yy o 085 e
Jsb Somd wazdile Job sy, Job (Sl
Sl il Bl azal S Sis (59 9 azadle & azaiy,
b Giler ol Sl a5 4 e
sl 4 Siailer anlp 5l e g les
90 g (2l (Sopd i) o il Jold onij e
iz (a8 550 5 olerdn slan]d £5,0)
Sygods ol Jole ol o aS S asibe ol
all lS i 10, 8 0 LSy ead s
O g adgl dn ) Wiee dlsz 9P )0 g
3 SO Jolhe yds oSl (b yo (I YNF YN
cotlae ool SG 4 ks g 005 LS ) (Sials g0
Cool Siail azady; wb) g5,0 pshiea Ol Qi
(Y0 oYgh g 5,50

ey e b ces bl esls
Cd )5 518 gl aiSeny 5 (@bl (85 giluoslal
b paFle p Geizes LB A5 () Jgu2)
(oudle e p3U oyl glo,ds

ey A1 O J9a2) o)y i b pelul 5
2oy o] iSeny g bl s «sjLwoslel
aS ols plis mls og o pxe oled g adgl Sials>
waily Siailex doye e b LB pus
5 adsl Gialsz ao)s el Ll L &S sbay
5 VYA Glaanowl ;o (Y o) JS&) cél ualS ol
@L.Ls Ja.:‘ro dod ;0 0P 4.3‘5? Sy = RS
A oanlice Hodde [ady yo Jiailex o ys (eSS
O sle,du b gls se gl £V aanul jo a8
3 2 mizmed SIS Loy Jled i b BDle
Sidlez doys m (Ghlosime Dgly AR Al
Sozy Siwsalngyned gk 9 b B o syl
5 ohed (bl s (Y 9 ) b Si) culy
So)d g Ly Bl crge (55 S5 b pSen
w5 Spartina alterniflora oL5 aJgl  Sjaly=
SSes o Koy adllas ;5 (0 YV e ool San 5 )
oS L YL anawl oS wl jaxie 5o (Y00 A)
sealS g ol en dxigy saxalS Siailer awo)o
aslae ,o Puccinellia tenuiflora o5 Sjale>
Aneurolepidium o5 4 (Y-:0) Kly ¢ &
ool ylas 58 (VARY) (s 5 (o aslllas yo chinense
O g Salite lacnSsn odsi 0 2Uly s
oSl sl Sl sasS ke 51 S PKSs kinase
oww_uu aS ol YL: M.).M.u‘ L: 6L°‘!a‘“2‘° o oLsf
St 4 Sl lapis bl 0 oS Cuglie Lo
ol 3 % (Sialsr demn Sl Wlgioe g 09,00
Yol ‘k‘)‘)l&w 9 LSI Yool ‘sja‘j 9 L_';“‘J) ~>5~J -Ia.:b.u.\
Rl

Coie 6 Sl saslcwsa @l
To (¥l Rl cel Smlnges (F
4 Cwoglie Gl daazalS jmw g Sl
god D8 Golidl g clls pKe o sl s
LAY VY (L Sen g adigil din 10) 94 o oS

! Peng


http://dx.doi.org/10.29252/yujs.3.1.99
https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.8.7
http://yujs.yu.ac.ir/jisr/article-1-132-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.23831251.1395.3.1.8.7 ]

[ DOI: 10.29252/yujs.3.1.99 ]

Vo

VWAB 1 J9l oylouds [ pamw Jlw [ ol ) ydo sla gy aloxo

gl iSe p g (LB 235 Gd (sslwoslel slab, uilyly 4355 gl -Y Jgur

Slayo 5eSilos .
ik el azdle Job azaty, Job o ol il adsl Sials
S[VYEEE < [FAYF <YV E YYIVEYEE Yy/voR® Y & lwoslel
L sy N NS FANYHEE OF/AFEH* f Celld
S [VYEEE A YIYY . RE FY/NOYF* FYIAY NV F* VY iSo
[++Y ARA ANG AR IAARYY f-. Uas-
AR RARYA NI Y4 VYA \YIAY S (1) Ol ypss g i
aoy0 S g i Jleil molaw (o i 4l pe e
S0
T OME Gy e asle e i
. 70 - i T O g sy Sl s
Qw 60 - SUE e R
:ﬁ" _ ceen Jls OME Sy
jﬂ 50 F
5\: 40 -
a 30 -
2
3 20 -
10 -
0 ]
6.7 7.9 2.8 10.7

8.9
42 !

oyl adgl Sailem ao s yd gjleeslel wglite sla g, Sl - JSCS

3,105 (5l gixe gl s lailinl glas bl 5 LS Gligron b sla 1 Sils

100 -
90 :[ TS ey s ol Py
4 80 - TG e i Syt
‘? | ?\' O ERTEBRY)
Y60
3 50 -
lﬂ 40
9
j‘ 30
220
10
0

ooyl ol Siaile ao s p yd (gilweslel Cglite sla by, Sl -Y S
3,5 (gl gme @glas o laslinl glas bl LSS gligren b sla Sl

0.8
07 | I T s ol
: T e 5 Sl
. 0.6 SO e 5
{{) 0.5 - TR s GNE A
= 0.4
2! i
K 0.3
0.2
0.1
0 e e N

el bk sasls La gleeslel Solie slay, Wb -F US
3,5 gl gme gy o laslinl glas bl LS gligen b sla Sils


http://dx.doi.org/10.29252/yujs.3.1.99
https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.8.7
http://yujs.yu.ac.ir/jisr/article-1-132-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.23831251.1395.3.1.8.7 ]

[ DOI: 10.29252/yujs.3.1.99 ]

\-f

Of 2U3L g 2L o5 oo gty y2 ! 3 (g5l oolol (sl Shgy FT s lilo 1], 0 g 329¥0

3
T gy ke gy
3 0 TN iy Siael e
—3 S gy
3 15
ERU
Y
1 s
0 #
6.7 79 8.9 9.8 107

&dod

araty; Job 5k ileeslel oglie slatg, p3b -0 JSb
Sl gl ulal 2 LSy Sligen b (glopnSSlee . o !
B, gl gme glas

Cowl 00,8 oy Jlil was S, 4 oLl
Olgieds Wilg oo (IS 0,90 ;0 Bhae uals o
oolawl Sy90 oL:f u’_al.:)L: ‘5)[)‘9.) d‘f LS))"‘ )| (o
(VoD o)) g lo,0¥0) 5,5 18

5 @l 5 Sus Gl L ol gl o
sladl b mls ) cély yels 5o alex obsk
VP o) en 5 adgl ain,m o)l cdllas iy
5 i el il sla ot o WS BT (0
9 S Gl Slas den 5550 50 LU 5 LU
ol 9> slayd Dbk ly 6y A IBI L
b,y caai (Y1 9) o) Kan g o)lsS aslllae ,o .28l
Lolys jo wop dlex culls f5 0 a5 axy
3 O mian il |, el Ul sl
as wols ol 6,58 gk o (Yo V) o, Ken
56 cou Suaeda salsa slbasss oy wle> sl i
S0l LUls s a bl bbby (oLl A
Ui o sjlweslel b, )...ab aisls lad sgs 5l 1
arady; g azdle Job p Lol iSeny 5 oL
sloazals ad) &S by () Jguz) o9 o gine
(FRRCCEIR SN I IO W O S TONOR | FJCIP SO
Wl palS azads; 5 azadle Job ol Gl
o ).').g ngLwoOLo" Lg[:o)Lo,,S dod 4O ‘66)9""4’.
5 ¥ sl o) wis o slazals e VYA anoll
0

(P sloo) axy adls Jsbo

6.7 79 8.9 9.8 10.7
Aol

aradle Job » 8 siluole] Sslie sbagg, b -F b
Slwlisl sllas olul p Gy Sligees b slaiaSle (el

3l (gyls g glay

JRv LS)'L“‘”L‘;‘ sleyles aen 0 aSgsba

JS) wdl pals anael Gl b bk esle
5 e bl bylew o a5 Sglas ol b WY
b3l Al Loy Jlerd i b BME (500 sy
S I 0 sy o 4 i 5 VI glaanacl o
G99 b e s,k bl el
Al o i o M glaal 0 Sl pg e
Ol b B eas slayd o bk als o eSS
e Sl e (Y JS5) b oomlie bopw Lo
cdale g al; Gallasle Sl o e sl
bk eyee Jsb )o s clile 2l L g el
Sps s weml) sx lalS o Ol dess plo lawg
£S5 (o YoV F (L San o adgl aiu 1AV
"5,V LS il 5 (V00 L Ken o (15 ,u¥0)
50 028A L5es 5 syl AT LS
Jobss a0 Yo godge ol ol 0o (5158
Slyole g Sy 29 .).39—‘ oyl L;L:o.).;gfl)é O SR
2 Jolre GlaSed Cumdg sl 5l an (LESO] B3]
g 1,¥8) aBbioe (2bjb 0y90 Jsb o olS 2L
HAZF R S5 a5 seyoe Slai 4 (V200 e

50,90 40 (LyuiS 0,50 Job y0 cubdz layg )

! Ahmad and Jones
% DeLacerda

3 Alarcon

* Pardossi


http://dx.doi.org/10.29252/yujs.3.1.99
https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.8.7
http://yujs.yu.ac.ir/jisr/article-1-132-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.23831251.1395.3.1.8.7 ]

[ DOI: 10.29252/yujs.3.1.99 ]

Vo0

VWAB 1 J9l oylouds [ pamw Jlw [ ol ) ydo sla gy aloxo

g FIV ey anacdl Gl o5 Ll )

slrazals adgl an, 5 Gl b Sials
Shde Gl 1 e aaenl Glgioe 1 10gs )5 e
O ol edF s GBS lsiea )
adgl 0y g Sl jiier Gl carge i 2L
JolS @By aS (g sbar w3 Gyl slaazalS
W8 edsline YA anall o byl Siale
2y g Fialsr Bl g byds 5l B gilulaxr
Ol SRl zge Loy jlad i (Jg s 5 azlS
by o 2k pals oS adslwd, 5 (Jials
Sl Hobar Sivealpgyned e 9 b B oo
Slord G b B g 5 L gl I iy
AU o le,d Y Sl pgyaie 0g Loy
Ot g (b e g (F3l9x dgnte cge ]
AU adllae oS QLB A i Jess
o9t byl )0 50 wdg 9wl Sslng e
sty olodon Slio adlae 5 opal S
s Hhe Gilwoslel 1 sl gy S0

D s

g axdle Jsb sln o lade (n S 5 (n e

slyled 0 wuiy 4 azady, Jsb slp e
SMe L sl 5 B g (sl s Krvonl g,
2 Gleoolel sla g, )...ab Ky, el Cwwd
O J58) azady; Job o (F JS0) azasls Job
aiy, Slbl e @YU anaal g alis L
5 Ay, Soileid slaanli o PLS L Wiy
S 9 2dx &S 09h Cel s Joko LSl (o 55
(o YLV so‘)&.o.b 3 n_sJ) b rels ole wal
foL& O JQL!.) Lo 6‘;: °L.5 AS.: ‘5‘[)‘5.‘ L))‘)"L"’
Pl )0 e Caglie 00iiS sl al ) e A 1y
Sy 9 oo sloadl L ol iegh mlbs

lei.o.m 3 lef «(Y++9) Q‘)Li"'” P lef Y+ 0)
cilae (YY) o) Ken 5 85 puzen o (Y1)
Glazals ol) e ol Glegh o Wb
J.a] Cawd O )J.: \_iMN‘)Jj)M )Lo..u )O u,u).u.u‘
Sige it 5 ey Oled crge ) Sl
@38 o0 ol 5l Jol> ol uizmen 5 50 5 o0k
=\.¢J3| )|,2i‘;...>| “:')':\.ﬂ}? 30 Jes O?.‘ azS oS (6 eba
JB Jyame &5 5 o5 Gl g (095 ol

&bw

bbb oS 5T slaaisd olowdon Slis 5 0y » ol bk 5 (Sas laoyss 5B ATAY o g¥s
Sl olSasls (55,5LaS eaSiasls Sl Bblie Ca e 4ty 0| ouli IS

Gale axalS 0l 5 Sialer p o0 Sesly 3 AYAY L s el Jbio g -y o5, Ladl JSo5 s wooljci 15 g solpe
EEY-FYY (V)Y (@ o alone . St 15 g Sugb, aie bl i o (Agropyron elongatum) ooly oeuS

Ahmad, N., and Jones, R.W. 1979. Glycinebetaine, proline and inorganic ion levels in barley
seedlings following transient stress. Plant Science Letters, 15(3): 231-237.

Alarcon, J.J., Sanchez-Blanco, M.J., Bolarin M.C., and Torrecillas, A. 1993. Water relation and
osmotic adjustment in Lycopersicum esculentum and L. pinnelli during short-term of salt
exposure and recovery. Physiologia Plantarum, 89(3): 441-447.

Ashraf, M., and Foolad, M.R. 2005. Pre-sowing seed treatment — a shotgun approach to improve
germination, plant growth, and crop yield under saline and non-saline conditions. Advances in

Agronomy, 88: 223-271.

De Lacerda, C.F., Cambraia, J., Oliva, M.A., and Ruiz, H.A. 2005. Changes in growth and in solute
concentrations in sorghum leaves and roots during salt stress recovery. Environmental and

Experimental Botany, 54(1): 69-76.


http://dx.doi.org/10.29252/yujs.3.1.99
https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.8.7
http://yujs.yu.ac.ir/jisr/article-1-132-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.23831251.1395.3.1.8.7 ]

[ DOI: 10.29252/yujs.3.1.99 ]

Of 2U3L g 2L o5 oo gty y2 ! 3 (g5l oolol (sl Shgy FT s lilo 1], 0 g 329¥0

Farooq, M., Basra, S.M.A., and Wahid, A. 2006. Priming of field sown rice seed enhances
germination, seedling established, allometry and yield. Plant Growth Regulation, 49(2-3): 285-
294

Gao, Z.W., Zhang, J.T., Liu, Z., Xu, Q.T., Li, X.J., and Mu, C.S. 2012. Comparative effects of two
alkali stresses, Na2CO3 and NaHCO3 on cell ionic balance, osmotic adjustment, pH,
photosynthetic pigments and growth in oat (Avena sativa L.). Australian Journal of Crop
Science, 6(6): 995.

Guan, B., Yu, J,, Lu, Z., Xie, W., Chen, X., and Wang, X. 2011. The ecological effects of Suaeda
salsa on repairing heavily degraded coastal saline-alkaline wetlands in the Yellow River Delta.
Acta Ecologica Sinica, 31: 4835-4840.

Guan, B., Zhou, D., Zhang, H., Tian, Y., Japhet, W., and Wang, P. 2009. Germination responses of
Medicago ruthenicaseeds to salinity, alkalinity, and temperature. Journal of Arid
Environments, 73(1): 135-138.

Li, R., Shi, F., and Fukuda, K. 2010a. Interactive effects of salt and alkali stresses on seed
germination recovery and seedling growth of a halophyte Spartina alterniflora (Poaceae). South
African Journal of Botany, 76(2): 380-387

Li, R.L., Shi F., and Fukuda, K. 2010b. Interactive effects of various salt and alkali stresses on
growth, organic solutes, and cation accumulation in a halophyte Spartina alterniflora (Poaceae).
Environmental and Experimental Botany, 68(1): 66-74.

McDonald, M.B. 1999. Seed deterioration: physiology, repair and assessment. Environmental and
Experimental Botany, 27(1): 177-237.

Pardossi, A., Malorgio, F., Oriolo, D., Gucci, R., Serra, G., and Tognoni, F. 1998. Water relations
and osmotic adjustment in Apium graveolens during long-term NaCl stress and subsequent
relief. Physiologia Plantarum, 102(3): 369-376.

Peng, Y.L., Gao, Z.W., Gao, Y., Liu, G.F., Sheng, L.X., and Wang, D.L. 2008. Eco-physiological
characteristics of alfalfa seedlings in response to various mixed salt—alkaline stresses. Journal of
Integrative Plant Biology, 50(1): 29-39

Pirasteh-Anosheh, H., and Hamidi, R. 2013. Does seed chemical priming improves germination
and early growth of oil rapeseed. International Journal of Agronomy and Plant Production, 4(4):
805-808.

Pirasteh-Anosheh, H., Emam, Y., and Ashraf, M. 2014a. Impact of cycocel on seed germination
and growth in some commercial crops under osmotic stress conditions. Archives of Agronomy
and Soil Science, 60(9): 1277-1289.

Pirasteh-Anosheh, H., Ranjbar, G., Emam Y., and Ashraf, M. 2014b. Salicylic acid-induced
recovery ability in salt-stressed Hordeum vulgare plants. Turkish Journal of Botany, 38(1): 112-
121.

Pirasteh-Anosheh, H., Sadeghi, H., and Emam, Y. 2011. Chemical priming with urea and KNO3
enhances maize hybrids (Zea mays L.) seed viability under abiotic stress. Journal of Crop
Science and Biotechnology, 14(4): 289-295.

Shi, D.C., and Wang, D.L. 2005. Effects of various salt-alkaline mixed stresses on Aneurolepidium
chinense (Trin.) Kitag. Plant and Soil, 271(1-2): 15-26.

Shi, D.C., and Yin, L.J. 1993. Difference between salt (NaCl) and alkaline (Na,CO3) stresses on
Puccinellia tenuiflora (Griseb.) Scribn. et Merr. plants. Acta Botanica Sinica-Chinese Edition,
35: 144-144.


http://dx.doi.org/10.29252/yujs.3.1.99
https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.8.7
http://yujs.yu.ac.ir/jisr/article-1-132-en.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-07 ]

[ DOR: 20.1001.1.23831251.1395.3.1.8.7 ]

[ DOI: 10.29252/yujs.3.1.99 ]

107
Iranian Journal of Seed Research, Vol: 3(1), 2016

Comparing the Effect of Seed Pre-Treatment Methods on Improving
Alkali Stress Tolerance of Sainfoin and its Recovery

Mohammad Delaviz ', Hossein Sadeghi !, Hadi Pirasteh-Anosheh *°, Gholamhassan Ranjbar*

" Gratduated M.Sc. Student and Associate Professor, College of Agriculture, Shiraz University,
Shiraz, Iran
2 Assistant Professor, Agricultural Research, Education and Extension Organization (AREEQ),
Yazd, Iran
“Corresponding author, E-mail address: h.pirasteh @areeo.ac.ir

(Received: 01.06.2015 ; Accepted: 24.01.2016)

Abstract

Germination is the first and the most stages for sainfoin (Onobrychis viciifolia) growth; which it
has specially sensitivity to environmental stresses such as alkalinity. The current study was
conducted to evaluate the effectiveness of seed pre-treatment methods on improving of sainfoin
tolerance to alkali stress in germination, early growth and its recovery as a factorial experiment
based on a completely randomized design in College of Agriculture, Shiraz University in 2013. The
first factor was four seed pre-treatment methods (seed with pod, seed without the pod, pre-chilling
of seed without pod and hydro-priming of seed without pod) and the second factor was five alkali
stress levels (pH= 6.7, 7.9, 8.9, 9.8 and 10.7). Alkali stress levels were prepared using two neutral
salts (Na,SO,4 and NaCl) and two alkaline salt (NaHCO; and Na,COs). The results showed that
germination percentage was decreased as alkalinity (pH) levels were enhanced; so that, there were
no germinated seeds in 9.8 and 10.7 treatments. Alkali stress reduced initial germination percentage
(51.9%), final germination percentage (51.8%), plumule length (55.7%) and radicle length (72.2%).
Under all alkalinity conditions, the lowest seed germination and seedling growth were observed in
with pod seed, followed by pre-chilling treatments; while their highest were achieved in without
pod seeds and hydro-priming treatments. The highest recovery was observed in without the pod,
followed by hydro-primed seeds. Recovery was observed in Pre-chilled and with pod speeds up to
7.9 and in hydro-primed and without pod speeds up to 8.9.
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