[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1393.1.1.4.9]

[ DOI: 10.29252/yujs.1.1.33 ]

YWWAY/ Jgl o ylos/ gl JLwl oyl ! o sl g sy adxo

alelol azalS addgl a9 )do (Sjailgar (69 i Ao T glan ]
(Trigonella foenum L.)

" ool | Ls yaiome wiw o Slogy plic!
(T SIS sl s gl )15 g9l
LS NS (65,9LaS 0uSiilo wLs Zdlal g sl 09,8 ooke Wl guac”
smrehteshami(@yah00.com : Jytus oot g5 g xS Conn™®
(AARAFAVAR SRVIYRIF TR I R i A TR VA § ROt PR TR by

oS

29 b3l el Hdy adgl ) 9 F3ailgzr Slao 1 (5ygub i iz Zobuw I (cawyy Hakiie 4
i ploul S ol (6yglis susiiile cxelyy sl oyl Ho S5 Sl b Solas Mols T B
—‘/; ‘—‘/f ‘—\/Y 6—\ ‘—'/A 6—’/9 6—’/f ‘—’/Y 6’) 6)9&‘4 uZ.IJ M c,.bad ZJ-OLM’J c.bLé.’i.w| »b),.o 6&)@#
oo ok w38l b as sld Lis ol Cawdds guls .Widgy madww S lS b (JBWL Ko -V/A ¢
Job azald il o o) (Jiailex olime (AL (Fiailsx $551 (Fials o s ((Fjailgzr o yd
Gog Tobw 4z S1.Cdl Sl gyl Sxe jeba jdy ady (Sl g agalS SS9 § ()9 agelS
Wl A Comud |y azalS 5 9 Sl (139 ol gl 0l Sy G2k 5l (JBwl Ko —+/F g —+/Y)
TG owyp bl vl Hlowd a4 Cand |y (138] gy« Fidilen ()l we Bl ogdledy Ladoly ol 38l
e (Fiailer sbadlse Ko b Fiailear we s (4T ols (LS adlllae 8 )90 Glao (e (Swod cul ps
g a5 8l Lis Gubesl gl A yeb 45 .09 5158 0 (5 I8 Sxe 9 Cardo (Sommod S)ailez ol LalS
Joxi wilgi o0 1y (o o (pwdos j o YA/Q) JWLKo —V/Y U (65980 oyl  Siailes loy 50 aldod
oS

Lol ( F3ailgar duo yd (g g g <y A 1 guals (sLojly
oyl g (929,50 2o ol yw ad (3 JglS

oyt 5 Silwrhe mlio daiscdl ags (S1)s5
Sepl @ axg bV ) Sedoe SBras

3 @)l OS5l eslanal 4 558l 59, Lol

‘ULP C.’a.m 5o 6)L..;5)|o Cao 9 kS""“ u.'a p...m......:

39S (55,8kiS solyl 5l s, VO Jolee a5 il
Yo o
g cplple (O Jsb Tl 5 sl D) wll e
(S5 (S i ed 5l e Gla il 36 cos
T =
-(Y”\ ‘Q‘)&oﬂ’ 9 Lg)yaa.o.”) "\’“’L’LSQ Lo)f 9 LoJ.w

? El-Nakhlawy and EL-Fawal
3 Almansouri

Yy

(ITrigonella foenum-graecum L.) allos
SVshy oy 5l jlegs Al e
a5 col ain Jled g olpl oy «(Leguminosae)
Wid o lbde le,ygaS o les il jebas
Akl sl s bails (Y)Y lag,) 358 oo
box 5l calizee Gloal cys ol e lo,gus

! Ruveyda


http://dx.doi.org/10.29252/yujs.1.1.33
https://dor.isc.ac/dor/20.1001.1.23831251.1393.1.1.4.9
http://yujs.yu.ac.ir/jisr/article-1-32-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1393.1.1.4.9]

[ DOI: 10.29252/yujs.1.1.33 ]

ALl adgl w9 (Fi4ilex (5 e o aliske Zahw il colisal g Slog,

\

5 mobd s () ohiSes 5 Cesligelo
Syg bl cod il Rals (V1)) o] Ken
ilos,S i |y g9yl ol S 5l g ke 4o
3% Spdlez Al e oS (nl @ az g b cnlple
Sl oten Sl gl 02lg 0 &gy 2leS oS15 e
eyl a5 Wil oo cawoty Gl canlin ST 0l g
b Siailax ey g Aoy glls ouls ails
Cmnl rizen 5 (0890 plony, 5 Sg) ansly
Ay golatdl g gladsle (g ls Sl 5l allod o5
Sygd s 3 $)90 4 olS (pl bwgie Jood &
ssbiteds Ghagh cnl olpl je Of 0geS 5 S
axels ob) 5 Gl Jely 9 oly L)

5 pll (5598 4 polie o)

g, g olge
SloysSl e 5 S 2hy)l ke 4
B e cialejl aldid g)ls olS )h (Gialse
SN Jle o 1SS S b Bolas DLl #,b
LS oRiils (65,9l scaslidle caely; oKiulesl
o (§yei phaw &l g le bles 08 |
PR VAV P VA B IRy Ry Py A YA ¢
BF o Jolwe EC 15 oo L) JSWbKe -V/A
g O+ FE/T XML XYY YVA VY APV AN
Glie Ol) yio (5558 45 (e uiazj oo DOIF
Tobw Sbml Gl ab a8 )5 L s vals e«
AUS eels) alE maw w5 S 5l 659
3 oolaiwl b b Jglxe angy 50,8 oolaiwl (as,o

Bgn iy a8
Ys=-CIRT (1) alal,
R ogelisin cure I (Vo oy clile €
S5 5l a4 oy oo T oo /o - ATV E) gl s

0 pll ) adal) 51 Jelore (sl e 0 g

YsiVi=-¥s2 V; (Y) alay,

' Zia and Khan

'* Sadeghzade

!5 Ghorbanpour

'® Haung and Redmann

olS (Sl slacdled oz b 4 Wlgioe 90
(889 8 5 (bLS) Laxe dlse wiz walex
e gelin (V22 7 ol e YQMs) slasg; Sulaa
o 5 ) s5tessd sl T 5l css30 b 05
5 il Sl prized s i ) (Vo0
loSles als 5 0l ABg5 azalS e 9 S0 VL
5 delpe)) wies el S Sl o Sl
o NaCl  Jsbe 0,5 YoV o ol oxd
Gl 5 ol @l Jlw by Sails> slagiales]
lagialesl o mons wlS 51 GS6 g A5 4 by
o b g G 90,5 (siloand Wlsie Sially>
LS slecdl o NaCl i Jol> slagyy gom
shyge) wad oo (Rl (S5elex (s ety sl
YooY o Kan g gobe]
alize olalS iailsr (55, ol sl sl iagiy
5 w2y 16)es ORIFIL &S col coadly cnl Sole
039 Gz g axdle iy, Job «(Siulsr oy
5 D) QLS )0 olosine jsb 4 azals Ss
LS (et Seanh) allos (OAA sl T
W dezl 5 aexlym)) bl g oyhnl (Sies
Spartina s (¥ \¥ o), San 5 cilgol) l5iS (Y- ) -
odle 4y ool ail zalS (Yo)e o Sen o )
A e WIS cdale moli8l oS el 00y 5 casline
5 axady; Jeb (Sl bl il b
a |y bl sboydy Sis g 5 oole o,Sles il
Sl ool palS (gy08 Vb pshe 0 pgas
JECHERNU RS SO U ERL AP
SIS soes Rl pae SIS (YY) LSes
Oz 9 ol g s o il n e
Yooy o s s (YY) oLes 5l

! Grattan and Grieve
2 Wilson

3 Parida and Das

* Zaheer Ahmed and Ajmal Khan
5 Murillo-Amador

¢ Asaadi

7 Adolf

S Li

° Haidari

9 Ybrar

1 Jabeen

12 Anwar

AR


http://dx.doi.org/10.29252/yujs.1.1.33
https://dor.isc.ac/dor/20.1001.1.23831251.1393.1.1.4.9
http://yujs.yu.ac.ir/jisr/article-1-32-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1393.1.1.4.9]

[ DOI: 10.29252/yujs.1.1.33 ]

YWWAY/ Jgl o ylos/ gl JLwl oyl ! o sl g sy adxo

® oo
A el =(l Giailsr we o
X (rogghee) azalS Jobo (puSila) /) ¢
*) <,
Seals e =V-(eojalex slayds olass
&l
O sl o/ bl s eojailes gle,dy olass
Voox (ool
Si¥lez 550 = 00allex slayd o )s (V) ala,
P 59, SO o eads asls sla,dy IS slass
Silsr Gl a3l =Y TiNi /s (A) ala,
155 Uil =T s, o o e3jalsz iy olaws =N
asls slo,dy IS =S (Sjailex Goles] 5,8 5l L
ol
el b ol asyo = (azalS 5 o5 (1) abal,
- axelS LS iy [ azelS 5 5e X V-
&ly g a5 SAS J38le 5 5l oolarwl b leesls
lalog05 masy 51y 9 LSD (505l 51 (5nSileo dnglie
o oolawl Excel Jl5sle 5 5

slabkle jlas ol las ool il lg 45520
Mo azalS 5 s it w5 Al
axlS 5 03 odoie () Jsez) o5 (p<0.01)
aS oy .]09.3).0 (r:)f <IFY) JLwaLia AR P
©¥y, azelS 5 5 Jolme cdale gl L
& Blite azalS 5 0js nieS 5 Sl oials
(Y J9az) o2 p,5 10+ L JBwle VA jlecs
Cardg ) i B,b 5! g5‘°L5 Sidp s 2 Gye
\K) _ .z o . 1
5 lule) 0,105 o 36 ladsle Se 9 ol

10 Hasegawa

Yo

@l 02 V2 (o (o0 e Jslome gl o1V
= 5 ey Glite Sl + Jgloro)

S e CoplS e 0o)s 90 Jele jo baydy
gy Hhate Ol L e 9 Jeteas 4l Ve Soeay
= (Ls.i.,{uﬂ axlg) oo gy B,k 4 .asal eols
o slp yhie Ol L) Sos O Jolomo 51 i Lo
S oae B0 olaws .o,S a8lsl Hlass se clale b (ol
S35 2 B 3y9e Jole jo s 6 Sk e s
ol F sl axyo Ve gl jo 5 citS Jlo kIS
Slaws s 0ol 18 jeiliae,s U3 o (Y oA ¢ L))
@y 55 Job 4 azaiy; zs,5) oojallez slaydy
5 o) o a8 S i o eojallex 0 Hlae lgis
b @yl ket e 35y 3 (OAVA payls
el S )3 ailyy) Djge 4 (Rl led) moo)kx
200kl 5o (VA ) Waes )5 Sled e
axain; Job g SLul Bolai jebay azal SV e %
ayadle g dzady, SES g 5 (o axdle
O Loy 5 ool b e cidd g5kl
hSan 5| ) (¥ b)) Siailsr sy slbido
V8T T 55l «(F alal) Siaile> S g (Y0¥
Sials (VA Sogial) (0 abal) Ly 4y sasls
Sils s O T osls) gl Gl
Sl Ol asls (A gL (Y alal)
2l T do,s (O AAY ) San 5 sSal) (A alal )
(5050,5 Al (VAAA (M gignnd) (A abal,) amals
PG=Ni/Nx\.. () adal,
2 odjailex slaydy olows =N o gjaily> M)QF
oy JS olaws =N (G5ailsz Soyleds 59, 03D el 59,
GR=> N;/T; () aka,
39 00 L ol s 5 (Sialle> g;,w:GT
59 oleds =T g, 52 50 0034l 00 olows =Nj ¢ b Lo

olel E9 5l oy

'ISTA

* Miller and Chapman
’ Bajji

* Maguire

> Stout

% Shannon

7 Agrawal

¥ Scott

? Tsonev


http://dx.doi.org/10.29252/yujs.1.1.33
https://dor.isc.ac/dor/20.1001.1.23831251.1393.1.1.4.9
http://yujs.yu.ac.ir/jisr/article-1-32-en.html

ALl adgl w9 (Fi4ilex (5 e o aliske Zahw il colisal g Slog,

ALl azelS Glas » (6 ed bl zabaw )*-‘L bl a5 =Y Jgax

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1393.1.1.4.9]

[ DOI: 10.29252/yujs.1.1.33 ]

Sl po (xKle
N a0 xls
olasys ol oa>ls el 5 s s S, Job SeS s S o W ol
Lgé) Sl s
aels <8l Gyl ol (Sl ha Gl (il Sl agels aalS azals
OOVIVY ** AEAPV7 V- A 71 7 N R 12 2o /N A B0 & AR 10 4 /A SO R0 7) SRV DR & dulRY O % s 1 o
sl
vy/aY Y/£4 YIE <Y -/-a Y/-V¥ YAIfY 1Y [ooeoXD  feveed Y. a
siloj]
/vs NEA Y/EA AIYY YIva YIVE \lat /v VV/-A AIVO (1) Ol yomsis g >
ae, ) 50 Jliol maw )0 (g)le e g 50 fe pae oS @ FrE s
el azalS Slio 5,55 chliseo ol 75U (gloSileo dumlio Y Jpor
s_:T oy walS L o .
T o l o>l 55 o S, J}b/ S ) T e
<dl, Ol Ol . . . . axals el gl
. a Gl Gl (il @) azals
azalS il Syl (cm) g (MPa)
af/AY a -d wa \Y/¥da Ya OAfY a Ve-a \Y/fva  +/--#VDbe ‘NYb (o) dalis
A0/0A a -d ada \Y/-Ya ya OAITY a V.- a \Ya -/--svabc \fa Al
af/4 a -d wa V-/va b Ya ONTY a Voo a Vo/Yab  -/--s7ab -h\YDb A
av/eN a -d af/AAa YIY ¢ Ya 0ANF ab Veea YIX ¢ IR L] ARY - 1f
aY/oA a -d v a #ivad Ya OAIFY a Veea #IYAd DERYNAY l.ad —+IA
vy a vd af/-0a  fioYe V/AAa OV/AY ab 9a flove  «/--syabc  -/.avd -\
v/ a viod  avisya e f VY a OFIYY ab A6 a VWA “leevyd ‘oo e -\IY
Y-/ab  fyvoc  fUYYD (g \N\Yb Y£I00 ¢ OA/d b - 1551g DERAV N ey f A
£FAUYYD 00D YoAdC oYV g ‘IAd C Ay d ARTXY g cJertef  oawvef -\/g
FAA b Afidba  VIFFd  c/eYY g -/vvd YIFA € \wiod -Nfg ofeeeqf SRRLY:: “V/A

094)'1 b paoys ) Jlisl mau o il zolaw (o Slo sixe Sglad pas saims lis giw e gl S e B> SO JBlas seg

sdnlive JILLLe VA Jlas 50 T Gliee cn ol
(Y Jgoz) w5
Oy b oleSy cole gyeh cble wlEl L
S g b GRIFD Gdsn sl o5 (JsSUse
Gl iy wiile JYL (JoSse (9 b DlaS 5
Shse plall azalS Sis (g asl jo a5 aibly
sl o Slallas mls (138Y o5as 5 iboboly)
5 (Vo0 (lan 5 5uS5) 056 il el
Olas 55 (Vo oV ol ol e g 00l jae) Qlo)igl;;.ﬂ
Rl s)ph SRl b azals Sas (5 a5 il
Sopd Alize zolaw b R S Ored S8
Rl (SIS o) azalS s, 5 Sale
S ke 2l L axelS Sas 03 9 Job

2 Yamamato
3 Oksu

<l LSD

clalé cos 5 o) il Yeasl (Ve e o)) e
o3 G5 b ablie (6l (Sl Gl axugi 4y S o5
el @dz Gl 4 VL glacdale o 5 059 GualS s
Loy Sojlpsd (i @ azg b ol hugle 5o
o ez g demlpan; (V84T gl g ) ail o
5 oipiel (Sipdey (LS 5 e Rl (VoY)
L oS winS by |, Sai o5 glacdile o alliss
S, cillas Jol> gl
Soless gobw a5 ol plas Guibjly e @l
slaczls azalS Sas 0y 65y 2 Sl b
ol Fobls Wesls Sl dwglio () Jgaz)
B5 650 Vb s o azalS Sas (s S
5 JEble -7 lad po St 09 Gl VL

! Hussain and Ilahi

\itd


http://dx.doi.org/10.29252/yujs.1.1.33
https://dor.isc.ac/dor/20.1001.1.23831251.1393.1.1.4.9
http://yujs.yu.ac.ir/jisr/article-1-32-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1393.1.1.4.9]

[ DOI: 10.29252/yujs.1.1.33 ]

YWWAY/ Jgl o ylos/ gl JLwl oyl ! o sl g sy adxo

1 =
YV oy g eosKd) ol als 5l cxe
o BilgF o s s (5,9 4 axils bl o]
5 ol Qir cdil pals ams o am,; b, |l
55,5 S g9 shne yolie
obly s sl el mbs el
ol S e 0 o oS clale ol
clls Siailex sy gl s )_..‘l; s
Sl 2ol (558 ol SRl L () Joa)
Oip R 0,5 saalin b ydy Jiale> awsys o
1Y) 5,99 zolaw g oLl jles jo Jiaily> do)o
L.) w.)).séb (J&wb&c VY Y N = F s—’/f
"'\/\/& A% Ve Voo Voo e s\”) @)4"‘9}
Solas po bl cpl 5l as wus 5 saslin (as)o
39 (2o, WYIB) lime (3 5pS 5 adlas (glo sxe
5eals (V Jga2) 09 JSWLKs -VA (5,50 o
o Jlab 5 o) SIS il oile oo ol
Slge oy 5 ey el W oyl
Aoy yuals el amas o g ool & slaisgal
v = “ 11 .
R ¢ oS el 5 695 )LD 0sdse (819>
b 93 5l cel (S 1) Gialsz 598 iz
sy oY ST iz ) sl b 3l coge o8
95 S Sidlex Glp sl 9yse polie S5
g azaiy) Jsb ol b prim S e e g wiil
ol b Siailex o gxe rals (Yo (g a0
A
Lol ((VAAY () g udgn) LS 0 (5,98
4.1.».1.».;...0 9 0},@‘ “5}«.)0).‘ sut»S s(Y”ﬂ de‘)
i
Sl 8359 oS (Yo Ve ol ozl 5 ezl )
Ohea 3 J) Spartina (Y-V) oK
ohler 5 oly uzee el 0al 5155 (Ve -
LS Cosedy aw Siailer oy mals (Y-1Y)
«X0,S edslive (JELLKs -V/0) 5,90 YL ok
Sl Cillas dslas pl gloasdl b as

% Tsegazeabe and Teferii

7 El-Sharkawiand EL-Fawal
8 Younis

? Ruiz-Carrasco

Yy

ui‘..g.Lo)'T wbs (Y--¥ “‘_é)Lc 5 you0) W0,5 oualiv
G5 Lialzdl a5 ols Hlas (Y1) wlu T 5 wle T
Sl mals 1) WL S 09 sl b a4 o
5% ahlid azalS S 059 S Gl el ple
o2 Ghall 5 O Dl Codgaze 4 ) (508 S
il bgy e S gooke
B 2925 Sl ools Llod g 4j20 mlis
(O Jguz) og allcd azal s Job  bjlod jlo sne
IV Gopd ghe g wals s &S G
VA ey el Job eige Wbl
L (Y Jgaz) ainsls |y azalS Jobo cn S JSllKe
Jsbo 0955 by JLed ool Joily Gud iishie
Glple gdion Joho pn> il Wl g adly pals
PR Spdes Al 2ler slaglail g b Jsle ab)
ety 035505 ey VAVF U guggal 5 5ule) ions
ok e Sl G |y ladshes 03 isb Of it
Sed o5 lacdale o oy o Sl 4 0es o GralS
2 ol 8 pizen 5 2B slaps 2925 Jdow
L ko glompl cold g el ndydsas s,
slade) go olew o5 (Gialexr (ol W) ( Siailex
el g Sy bl (] Gam wB, 5 40
i (Jsle (6555 GlBI L ol 2 opdle 955 o0
Sdlad g layge,90 i 5 el PLST s )5 bwg
Olais Jlzs azalS wiy azmii )0 g ond inS a3l
Sss ol 0387 gy 5 K b
al) S @b glcdile o azels Jsb ialS
S o & bad gl ol slee JUSH I (655l
ol 0 LOWMA oKen 5 bbbl s ,8L) Sees
JA o azalS Jsb S pol gy leasdl
(13 5 1al) (58 095 (Ve 0P ingsS 5 myok)
blyd cod (Voo ) (hSen 5 59) 4y o (V020
ond 51 peized el odd A5 6)ed A
doys AV 5 AY it (Ve dS/M™T) )08 45 o

b ]y 0gs azdile g azads, Job S«

! Demir and Arif

* El Sayed and El Sayed
3 Hiaso and Acevedo

* Kiegle and Bisson

5 Noor


http://dx.doi.org/10.29252/yujs.1.1.33
https://dor.isc.ac/dor/20.1001.1.23831251.1393.1.1.4.9
http://yujs.yu.ac.ir/jisr/article-1-32-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1393.1.1.4.9]

[ DOI: 10.29252/yujs.1.1.33 ]

ALl adgl w9 (Fi4ilex (5 e o aliske Zahw il colisal g Slog,

Jozd 4S5 5k & cilandls iy lagyg o
SRy @ el Ses )h YL cdile
o dils Ladle oY (Soigde it 5 s Sl
Oligos 28l SalS jsSde Jualily 9o bl anils
by oblS Sialsr s, a5 ol Lo
b a8 el ol cal Sl e pladl Glis
2 G sae jeb a4 A el 590 il
(sobli9 8 ald) Wb oo ialS salh L oaslis
5 ol odle 4 (YooF B 5 sls YA
Py dw Al GpiGke e (V)Y) ol Ses
Ol Ol 02eS 5 (FIVY) walis Jlas o |, 3,08
ISl V0 Lo 5o S cbale 2l b,
Gialesl ol eleasil L aS s, 5,15 (/YD)
Sl casllae
Soless gobaw &5 olo las Gl 428 b
slesls g3l ol a5 5 @ )loine b
ol Sl amlie @S izes () Jou2)
L as ol plis (aBglejl bylpds jo el ol
sba Gl e Gusd gsbe ORI
ol e logne Sglis 5 23 eSS et
Gl e G S eselie cao
25 APIO L JSwbKe —V/A Lo 4 bogs e Sjaile>
S P pas carge S YL cdale (Y Jgux)
BL (VY lan 5 Lidge) (el 2l 5
Al ogd e ol o )d Gialle e S5 ek
axe Wlgh oo ol Sialex Gliee p 59D e
9 SR oo iy lame Seml Juwily als
L o@dlys o s ol il ol slagys dseeS
bgeJT o5 spsb 4 05 pliime 05 sloazily
a3y 5 Sialsr p 69 Sl ey o (VeeT)
OBl L aS oS gl 05 e Ve azalS
Stz yob 4 Gl Gl st zokae
e Cwslie @y azxg b SO s w2l Gials
5 SU wg ogliie a8l Gl bagadss
P o | i mls 35 (Yee)) | SlalS

* Molina
> AL-Mutawa
6 Kafi and Goldani

as ols plis (V Jguz) el Cawsts il g 5JUT
Cep p Sl b )ed e b
olid 5w ool (Sl annlin ool ails Sjaile>
S92 gobw g wald Jles «s)pd Rl L oS ol
(Ul VY =V /A e e F =)
O W8l oS il 1) Jiailex S 5 e
oS (JSable SVA) las 5 wog oo b ls sne
5ualS (Y Jgaz) ols plaisl sgzas | (Y/FA) )5
Sl ode pals 4 wilgs oo (25 1 s Galse wnl b
ot b O 5108l 42305 Ll Loy o
b plnl ST 4 Ol i b g 008 Pl o
bl a0 U3 o Sialer Sl slaclas
To Oley e ol A p0 8 S valys Ojge
35 Siler S gy crl g RIB) Al azasy,
Sy B 4000 Glowy ) 5 SSga) Wb e RS
e bl 10 Ol Gl g (el Jouily als' L oS
ks b 4zl ol a5 el aidly ialS S5alyr sy
oo plol glo gy oty clhe lixs
Sl Sy ) Sole Gl (lalS Siailer s,
Jsb «Silsz ey 5 2oy tgsh Gl L a5
9k 4 azals S ()9 Gz ee 5 Az aile azaly,
AREA RISV \GJL“*‘:‘J") Mhee ol (5o g
(Yo o8 o am g LIS Yo o8 el g lay b

A 5l S beosls Jdos 5w mlo
OV Jgo2) 092 )d ans paslh p Sl cbale jlo gne
b4 LN el et Ol GRIB L
2% A paslh on S S8l el 6 )ly e
S VTP L s i JSablSe VY 5 anls lalos
5 VF ) slaless 50 o liae o5 5 VY- Y
CIXY g oYY eI by 4 (JSallEe —V/A
doye byl a asls (V) Jgoz) ol cosliw
I3 L 5o e dlal, zalS sk 5 el
3 vé*‘f‘.)l‘" S G 5o 0 A el g el Sbale
Bi> ol a1, 4 Haile oaiy as (Y- )Y) )

ol jshiie a4y drwgl b )0 iz 50 e Caeww

" Alshammary
2 Kaya
’ Hariadi

YA


http://dx.doi.org/10.29252/yujs.1.1.33
https://dor.isc.ac/dor/20.1001.1.23831251.1393.1.1.4.9
http://yujs.yu.ac.ir/jisr/article-1-32-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1393.1.1.4.9]

[ DOI: 10.29252/yujs.1.1.33 ]

YWWAY/ Jgl o ylos/ gl JLwl oyl ! o sl g sy adxo

s i b ol s gl IS o i
doydy SLLI O (Slgyame colae 0, ol
e 50,5 dgazme alewy 4 GiS] Qi alS
Griplasl by cuS e o Jolre (5eS]
Siomml Sladenily o Ol 4 s )3 atigy HpS
OS5 68 sl ot sailm malS el ol
g Codled o Pl 4 e Wlgh oo puaw (V290
slgg JUl Jewily 9 05 Jobo slae oo
5 isisS ] Sl wans 5 b oo 1, i
Sl g ey ohig & polie ple @iz ials
008 o Kon 5 552) glil 15 paies (gt by
olis s Lulps co (Ve A L )l559) Lyl
Sidlez gl e )0 (6,980 iz (el sl oold
oot o Jobw slalae 4 puile, conl Jdoa
&l ol ol et 50 5 (comdygiow slas
DLl gy abiwgty meelS (03Kl Jds 4 alas
piia Sl g () WS se SlPl ) ey
OYYAD
cdb o oy daesls Ll g apes Gub
cilize zobw 8l Cod )l ine ok 4 azalS
cdile Al L () Jguz) cl 85 18 (5 98
4 cils g logine (Ll azalS il o (ol
Olee S JEable VA (5558 mhaw &S5 )9k
Joaz) cuslo 1) (a0 FAI) azals célb o ol
Gk ol ol dx ged cdale gl (Y
(B Gl Jemily ol g el Jemsly
w3 oo lS IS g o lagg (e il aanlsa
2 0 ey @l (VAT GlSen 5 (LIS
Soy3 a8 ol Glis vg3 Sialsx n 5 eh 5 S
& (0 ds/m™) 5,58 Vb pobe o ol Gix
(A5 g ) Sl el g JB sb
S5y bl obS 5 59 el eizes (VAN
5 o) S ) Bl 5 192F L lKen 5 3
S G s wdale malisl S s (Ve ¥l S

el 00 S o]

3 De and Kar
* Chow

3 Zuccarini
 Boem

Ya

ol lasdly cpl oS ()55 0958 g widjaise
21 Siler gart ol salag ;o (5558 45 wa3 o
S3lail e )ob 4 Siailex do,o

il zglaw a5 ol las iolesl 5l ol gl
S5 9y p vey Sy Jlial mhaw )0 (6,98 S
awlio ;0 () Jguz) clls gyl gme JI giaile>
O &S WS astie Siallex 655 Glp bSile
Ol JSKLLs -V 6,08 e U oaals les
g o ovalive Siailex (551 Gl Sl 5l (6 ls e
g wog Ll 1) Sialez 655 i less o)l
ez S5 Ol S JBblKe SVA LS
Ggr Jozt sl LS (Y Jgoz) cusls |, Siaile>
rbas ool 51 SO g wils (gl i a4 LS
Ol Jgile Jiy g atile JT olge c3ls (650!
Gy dlse pl cole il sl o HewdS
SErae 655 lply el olen (g5, Bro b lalS
s, (VY S ‘u*’y}‘-&) 35,5 oo oS

5 & . .‘.‘.. Y
So 5 86 ey 5 (VAT s 5 sl
Loash oS ovnlie ML an)ly 9o Sials> 5,
5 e Sllgu (o WIS 51 LU 5)ed Sl
ol ol @ulais S Gdlan Oliee maie SIS
saiiS ey JT olge cdlo 4 axg b oplplo .2l
S5 el plgee azalS slacdl o (sl
a by slpasls ald oF Jlis 4 5 Jialls>
wgad agzgi pol> Ghale] o 1, azelS o 0,

sl Sl daosls il jly a4y o0 gl a4y axg5 b
S Jlil glaw )3 Siailex Glime (aFLE 2 590
Shoael Casods s () Jgoz) g o cae oy
U aals [l m )b sime Dol 1Sk luslio
Ol o2 S ol plas bl VY (698 lan
L JSbKe -VA (g9 cdale o Sales jasli
Ol Luals (¥ Jguz) w5 ovalive VIFY 5
Caows 9 (ool ol malS a4y olei oo 1) Siaile>
ol A (o g axalS cliS ot )0 i (g

ond sl 55 opdle 4 cols b ol Gis

! Penuelas
? Reguieg Yssaad


http://dx.doi.org/10.29252/yujs.1.1.33
https://dor.isc.ac/dor/20.1001.1.23831251.1393.1.1.4.9
http://yujs.yu.ac.ir/jisr/article-1-32-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1393.1.1.4.9]

[ DOI: 10.29252/yujs.1.1.33 ]

ALl adgl w9 (Fi4ilex (5 e o aliske Zahw il colisal g Slog,

9&5‘°L"’)°MQL"U‘)LQJ9“U4>54149;~»‘W
a>ye 30 gyel G5 A Je (VAIY ol Sen
Ay gom Jole 3l azalS adgl wdy g Jials>
byl 5 Jols zuls 4 azgs L I ool Jies
Ol ilgi o (Giailsz loj po aldad slaydy
(o 2 oo jswd YAQ) JSWL e VY b (5598
Sog G5 A Jeos 2b)l ST gl Jeod |
S sgilel a5l s gam ab) Jolie 5o

S5l

Sy plas (V) Jgoz) (Kwod il o mll (o) 2
Gd Ay sasll (Siailex e g Qo A
Slaeys s Gl Gl a3l (Sialsr 55
aalS Sis 5 5 0)9 9 4zl Job L azals cél
‘5)‘0‘5;_;0 g Cule M Gogw sla,les cov
ol 2 B b ppd 5 S e cp )l gz
ool 1y allad azalS wd; g Sials> deadlse
o b Gsalsr ol SialS a8 Jb s ans e
ol gyld sme g i (SNiwson adllas 090 Slao
O bexe kld ol o Sews Y0 b
55 wzelS Jsb g yd an 3lS G (S
GRS e e (Gl e g Sl
Si0lgr woys b (Giailex plime 18l e (Shnnen
a5 Conl o] (S a5 s 5 cvnlin Siaile 65,
SpS e )R OlSe Jelse (6 Sy cod azalS )
ol bl Sl 8t 6yed i Sike 4 L
sleion Jlosl azalS a5 Gjelyz » oyl

Ol Gimbeyl ol o edel Cawsas @l

b 4 of ety a5 a5 o8 S
S5 (Si8lez e pm 9w )d slaadlie p (6)lo e
039 @wxlS Job (Sl lime alh (Siulex
Olie AP Gh A (a3l 5 azelS S g 5
~aly Ol (RalS g azalS Cdb ol we s Jialse
Lol ol a5 0,008 o b allas olS ;5
oyl clhe HalS pls gy, liize ple Slided
Q—I 3 S aldas oS Gmli&iuﬂ adlas ol plo
azals ol 5 SHalez aleye o olT cnl 4T ol
ol ECHIYMP2) (g558 Vb zsbow 4 S
bl 4 (AVA) | oS 5 sl gloazil L as o
Ay 40 oy a4 Lelalyy solgls olals suals
e oyl cilhe wiie wles (5,980 4 Siaile>
mdod g S oLl 50 LS Jssd b 0, o5
oS e Sidler 2Uly 4 6y e 0 S
L)l Sospe by @l (S aslisl Lalys
G5 & o,y adgl al> e o (BLS slaaisS fes

! Babu and Kumar


http://dx.doi.org/10.29252/yujs.1.1.33
https://dor.isc.ac/dor/20.1001.1.23831251.1393.1.1.4.9
http://yujs.yu.ac.ir/jisr/article-1-32-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1393.1.1.4.9]

[ DOI: 10.29252/yujs.1.1.33 ]

YWWAY/ Jgl o ylos/ gl JLwl oyl ! o sl g sy adxo

ALt azalS Slio » (5)0d bl pob Sl (Shan col,o Y Jsax

N Olee G205 a0 &35! 8 s 2,9 SEE (38 5ol JBJ; s
u: &5lez % Ak &5lez Sl Gl azels aals
O
) SN aalS 5 03
) CAFYFE AR aalS Sas o3
) S AMATE LAYV - pav” ails> oy
| SAAVFE QL - AFA™ NV dile> ey
| - AAVF* \ < AMA* CATAEE L ey Siale> (65l
\ LV ST AT 7N R Y Vv % 4y pasls
) S S -\ — LAY FE e AMATE ATV e eayt Sialez Gl Ltals
) SRR AR < AQF* SRRV N SAAFF gy SAYATE YT Sy e el
BT SRR | L N7 AN | £ Sl - AVER* S L LR R el < AVY* . vov® azalS cil ol wo o

#*

Ao, ) 50 Jiol maw 1o (g ls pire o 4y A

&bw

slags (Plantago ovata) o aul 5; 6ls> p sy 9 Sid 55 S1AYAL o pabie Slgd, g .7 ¢ umm
NO-YY (OF ol o5

Ol oBdls w5 s (bl (1 pe U559 (St g5 (59 4y Joot ey AVAS L gl 58 ol

A Camns glasls &) glaas pud Josdl WS dslllas AYAS L, (8 e> 4 P “so.:.mlﬁ‘ “w ‘gS‘L"‘"J’ Sy wp “s..ul...lf
TVA Lo o)l s duges olKisls bl Mol g el ple 0 K8 paado sl 0gamme (5,kol

Adolf, V.I., Jacobsen, S.E., and Shabala, S. 2013. Salt tolerance mechanisms in quinoa
(Chenopodium quinoa Willd.). Environmental and Experimental Botany, 92: 43-54.

Agrawal, R. 1980. Seed technology. Pub. Co. PVT. LTD. New Dehli. India.

Almansouri, M., Kinet, .M., and Lutts, S. 2001. Effect of salt and osmotic stresses on
germination in durum wheat (7riticum durum L.). Plant and Soil, 231(2): 243-254.

AL-Mutawa, M.M. 2003. Effect of Salinity on germination and seedling Growth of
Chickpea (Cicer arietinum L.) Genotypes. International Journal of Agriculture and
Biology, 5(3): 226-229.

Alshammary, S.F., Qian, Y.L., and Wallner, S.J. 2004. Growth response of four turfgrass
species to salinity. Journal Agriculture and Water Managemant, 66(2): 97-111.

Anwar, M., Hussain, 1., Alam, S.S., and Baig, F. 2001. Effect of NaCl salinity on seed
germination, growth and yield of two varieties of Chick Pea (Cicer arietinum L.). Pak.
Journal of Biology Science, 4(2): 124-127.

Asaadi, A. 2009. Investigation of Salinity Stress on Seed Germination of Trigonella
foenum-graecum. Journal Biochemistry Science, 4(11): 1152-1155.

Babu, V.R., and Kumar, S. 1979. Seed germination and early seedling growth of Cicer
arietinum Linn. CV. C-235, Cajanus cajan Spreng. CV. Pusa Agati, Phaseolus aureus
Ham. CV. S-8 and Phaseolus mungo Linn. CV. P-1 under growth regulator and salinity
stressed conditions, Journal of Indian Botany Society, 58: 140-148.

Bagheri Kazemabad, A., Sarmadnia, G., and Haj Rasouliha, S. 1988. Study of sainfoin
masses reaction to salinity and drought stresses in germination stage. Journal
Agriculture Science Technology, 2: 41-55.

Bajji, M., Kient, J.M., and Lutts, S. 2002. Osmotic and ionic effects of NaCl on
germination, early seedling growth and ion content of Atriplex halimus
(Chenopodiaceae). Canadian Journal of Botany, 80(3): 297-304.

A


http://dx.doi.org/10.29252/yujs.1.1.33
https://dor.isc.ac/dor/20.1001.1.23831251.1393.1.1.4.9
http://yujs.yu.ac.ir/jisr/article-1-32-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1393.1.1.4.9]

[ DOI: 10.29252/yujs.1.1.33 ]

ALl adgl w9 (Fi4ilex (5 e o aliske Zahw il colisal g Slog,

Boem, F.H.G., Scheiner, J.D., and Lavadi, R.S. 1994. Some effect of soil salinity on
growth, development and yield of rapeseed (Brassica napus L.). Journal of Agronomy
Crop Science, 172(3): 182-187.

Chow, W.S., Ball, M.C., and Anderson, J.M. 1990. Growth and photosynthetic responses
of spinach to salinity implications of K" nutrition for salt tolerance, Australian Journal
of Plant Physiology, 17(5): 563-578.

De, R., and Kar, R.K. 1995. Seed germination and seedling growth of mungbean (Vigna
radiata) under water stress induced by PEG-6000. Seed Science and Technology, 23(2):
301-308.

Demir, M., and Arif, 1. 2003. Effects of different soil salinity levels on germination and
seedling growth of saffl ower (Carthamus tinctorius L.). Turkish Journal of Agriculture
and Forestry, 27(4): 221-227.

El Sayed, H., and El Sayed, A. 2011. Influence of Salinity (NaCl and Na,So,4) Treatments
on Growth Development of Broad Bean (Vicia faba L.) Plant. American-Eurasian
Journal Agriculture and Environmental Science, 10(4): 600-610.

El-Nakhlawy, F.S., and EL-Fawal, M.A. 1989. Tolerance of five oil crop to salinity and
temperature stresses, during germination. Acta Agronomica Hungarica, 38(1-2): 59-65.

El-Sharkawi, H.M., and Springuel, I.V. 1997. Germination of some crop plant seed under
reduced water potential. Seed Science and Technology, 5: 662-667.

Ghorbanpour, A., Mami, Y., Ashournezhad, M., Abri, F., and Amani, M. 2011. Effect of
salinity and drought stress on germination of fenugreek. African Journal Agriculture,
6(24):5529-5532.

Grattan, S.R., and Grieve, C.M. 1999. Salinity-mineral nutrient relations in horticulture
crops. Science Horticulture, 78(1): 127-157.

Haidari, M. 2009 Variation in seed germination, seedling growth, nucleic acids and
biochemical component in canola (Brassica nupus L.) under salinity stress. As. Journal
of Plants Science, 8(8): 557-561.

Hariadi, Y., Marandon, K., Tian, Y., Jacobsen, S.E., and Shabala, S. 2011. Ionic and
osmotic relations in quinoa (Chenopodium quinoa Willd.) plant grown at various
salinity levels. Journal of Experimental Botany, 62(1): 185-193.

Hasegawa, P., Bressan, R.A., Zhu, J.K., Bohnert, H.J. 2000. Plants cellular and molecular
responses to high salinity. Annual Review of Plant Biology, 51(1): 463-499.

Haung, J., and Redmann, R.E. 1995. Salt and drought tolerance of Hordeum and Brassica
species during germination and early seedling. Canadian Journal of Plant Science,
75(4): 815-819.

Hiaso, T.C., and Acevedo, E. 1974. Plant responses to water deficits, water use efficiency
and drought resistance. Agriculture Metrology, 14(1): 56-84.

Hussain, A., Khan, Z.1., Ashraf, M., Rashid, M.H., and Akhtar, M.S. 2004. Effect of salt
stress on some growth attributes of sugarcane cultivars CP-77-400 and COJ-84.
International Journal Agriculture Biological, 6(1): 188-191.

Hussain, F., and Ilahi, 1. 1992. Effect of Magnessium sulphate, Sodium sulphate and
mixture of both salts on germination and seedling growth of three cultivars of Brassica
campestris L. Sarhad. Journal Agriculture, 3(2): 175-183.

Ibrar, M., Jabeen, M., Tabassum, J., Hussain, F., and Ilahi, I. 2003. Salt tolerance potential
of Brassica juncea Linn. Journal of Science and Technology, 27: 79-84.

International Seed Testing Association (ISTA). 2008. Handbook of Vigor test methods.2™
ed. International Seed Testing Association, Zurich, Switzerland.

fY


http://dx.doi.org/10.29252/yujs.1.1.33
https://dor.isc.ac/dor/20.1001.1.23831251.1393.1.1.4.9
http://yujs.yu.ac.ir/jisr/article-1-32-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1393.1.1.4.9]

[ DOI: 10.29252/yujs.1.1.33 ]

YWWAY/ Jgl o ylos/ gl JLwl oyl ! o sl g sy adxo

Jabeen, M., Ibrar, M., Azim, F., Hussain, F., and Ilahi, I. 2003. The effect of sodium
chloride salinity on germination and productivity of Mung bean (Vigna mungo Linn.).
Journal Science and Technology University, Peshawar, 27: 1-5.

Jafarzadeh, A.A., and Aliasgharzad, N. 2007. Salinity and salt composition effects on seed
germination and root length of four sugarbeet cultivars, Proceeding of "Bioclimatology
and Natural Hazards" International Scientific Conference, Polana nad Detvou, Slovakia,
17-20.

Kafi, M., and Goldani, M. 2001. Effect of water potential and type of osmoticum on seed
germination of three crop species of wheat, sugarbeet and chickpea. Agriculture Science
and Technology, 15: 121-133.

Kaya, M.D., Okcu, G., Atak, M., Gikili, Y., and Kolsarici, O. 2006. Seed treatments to
overcome salt and drought stress during germination in sunflower (Helianthus annuus
L.). European Journal of Agronomy, 24(4): 291-295.

Kiegle, E.A., and Bisson, M.A. 1996. Plasma memberane Na' transport in salt-tolerant
charophyte. Plant Physiolgy, 111: 1191-1197.

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

Maguire, J.D. 1962. Speed of germination in selection and evolution for seeding vigor.
Crop Science, 2(2): 176-177.

Miller, T.R., and Chapman, S.R. 1978. Germination responses of three forage grasses to
different concentration of six salts. Journal of Range Management, 31(2): 123-124.

Molina, A., Bueno, P., Marin, M.C., Rosales, M.P.R., Belver, A., Venema, K., and
Donaire, J.P. 2002. Involvement of endogenous salicylic acid content, lipoxygenase and
antioxidant enzyme activities in the response of tomato cell suspension cultures to
NaCl, New Phytologist, 156(3): 409-415.

Murillo-Amador, B., Lopez-Aguilar, R., Kaya, C., Larrinaga-Mayoral, J., Flores-
Hernandez, A. 2002. Comparative effects of NaCl and polyethylene glycol on
germination, emergence and seedling growth of cowpea. Journal Agronomy Crop
Science, 188(4): 235-247.

Noor, E., Azhar, F.M., and Khan, A.L. 2001. Differences in responses of gossypium
hirsutum L. varieties to NaCl salinity at seedling stage. International Journal Agriculture
Biological, 3(4): 345-347.

Oksu, G., Kaya, M.D., and Atak, M. 2005. Effects of salt and drought stresses on
germination and seedling growth of pea (Pisum sativum L.). Turkish Journal of
Agriculture and Forestry, 29(4): 237-242.

Panahi, M., Akbari, G.A., and Golbashy, M. 2013. Astudy effects of salt stress on
Sanfflower Genotypes (Carthamus tinctorius L.) germination and seedling characters.
Advanced Crop Science, 3(3): 262-267.

Parida, A.K., and Das, A.B. 2005. Salt tolerance and salinity effects on plants.
Ecotoxicology and Environmental Safety, 60(3): 324-349.

Penuelas, J., Isla, R., Filella, 1., and Araus, J.L. 1997. Visible and near-infrared reflectance
assessment of salinity effects on barley. Crop Science, 37: 198-202.

Reguieg Yssaad, H.A., Latigui, A., Nouri, T., and Bessafi, L. 2012. Effect of Salt Stress
and Bentonite on the Germination and Proline Content of Vicia faba L. Plant var.
‘Semilla violeta’ and 'Reine mora’. American Journal of Plant Physiology, 7(5): 212-219.

Ruiz-Carrasco, K., Antognoni, F., Coulibaly, A.K., Lizardi, S., Covarrubias, A., Martinez,
E.A., Molina-Montenegro, M.A., Biondi, S., and Zurita-Silva, A. 2011. Variation in
salinity tolerance of four lowland genotypes of quinoa (Chenopodium quinoa Willd.) as

Y


http://dx.doi.org/10.29252/yujs.1.1.33
https://dor.isc.ac/dor/20.1001.1.23831251.1393.1.1.4.9
http://yujs.yu.ac.ir/jisr/article-1-32-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1393.1.1.4.9]

[ DOI: 10.29252/yujs.1.1.33 ]

ALl adgl w9 (Fi4ilex (5 e o aliske Zahw il colisal g Slog,

assessed by growth, physiological traits and sodium transporter gene expression. Plant
Physiology and Biochemistry, 49(11): 1333-1341.

Ruveyda, T. 2011. Salinity exposure modifies nutrient concentration in fenugreek
(Trigonella founum greacum L.). African Journal of Agriculture, 6(16): 3685-3690.

Sadeghzade, A.D., Kashi, A.K., Hassandokht, M.R., Amir, A., and Alizade, K. 2009.
Assessment of drought tolerance in Iranian fenugreek landraces. Food Agriculture and
Environment, 7(3-4): 414-419.

Scott, S.J., Jones, R.A., and Williams, W.A. 1984. Review of data analyisis methods for
seed germination. Crop Science, 24: 1192-1199.

Shannon, M.C. 1998. Adaptation of plant to salinity. Advanced of Agronomy, 60: 75-119.

Stout, D. 1998 Rapid and synchoronus germination of Cicer milkvetch seed following
diurnal temperature priming. . Journal of Agronomy and Crop Science, 181(4): 263-
266.

Tsegazeabe, H.H., and Teferii, G. 2012. The Effect of Salinity Stress on Germination of
Chickpea (Cicer arietinum L.) Land Race of Tigray. Current Research Journal of
Biological Sciences, 4(5): 578-583.

Tsonev, T.D., Lazova, G.N., Stoinova, Z.G., and Popova, L.P. 1998. A possible role for
jasmonic acid in adaptation of barley seedling to salinity stress. Journal of Plant Growth
Regulation, 17(3): 153-159.

Wilson, C., Liu, X., Lesch, S.M, and Suarez, D.L. 2006. Growth response of major USA
cowpea cultivars II. Effect of salinity on leaf gas exchange. Plant Science, 170(6):
1095-1101.

Yamamato, A., Turgeon, J., and Duich, J.M. 1997. Seedling emergence and growth of
solid matrix primed Kentucky bluegrass seed. Crop Science, 37(1): 225-229.

Yildirim, E., and Guvenc, I. 2006. Salt tolerance of pepper cultivars during germination
and seedling growth. Turkish Journal of Agriculture and Forestry, 30(5): 347-353.

Younis, M.E., Hasaneen, M.N.A., and Nemet-Alla, M.M. 1987. Plant growth, metabolism
and adaptation in relation to stress conditions. IV. Effects of salinity on certain factors
associated with the germination of three different seeds high in fats. Annals of Botany,
60(3): 337-344.

Zaheer Ahmed, M., and Ajmal Khan, M. 2010. Tolerance and recovery responses of playa
halophytes to light, salinity and temperature stresses during seed germination. Flora-
Morphology, Distribution, Functional Ecology of Plants, 205(11): 764-771.

Zia, S., and Khan, M.A. 2002. Comparative effect of NaCl and sea water on seed
germination of Limonium stocksii. Pakistan Journal of Botany, 34: 345-350.

Zia, S., Khan, M.A. 2004. Effect of light, salinity and temperature on seed germination of
Limonium stocksii. Canadian Journal of Botany, 82(2): 151-157.

Zuccarini, P. 2008. Effect of silicon on photosynthesis, water relations and nutrient uptake
of Phaseolus vulgaris under NaCl stress, Biologia Plantarum, 52(1): 157-160.

FF


http://dx.doi.org/10.29252/yujs.1.1.33
https://dor.isc.ac/dor/20.1001.1.23831251.1393.1.1.4.9
http://yujs.yu.ac.ir/jisr/article-1-32-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-22 ]

[ DOR: 20.1001.1.23831251.1393.1.1.4.9]

[ DOI: 10.29252/yujs.1.1.33 ]

YWWAY/ Jgl o ylos/ gl JLwl oyl ! o sl g sy adxo

Effect of different levels of salinity stress on seed germination and early growth of
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Abstract

In order to study the effect of different levels of salinity stress on germination indices
and early growth of Trigonella foenum L., an experiment was conducted in agronomy
laboratory of Faculty of Agricultural at University of Guilan in 2012. The experiment was
arranged base on randomized completely design with four replications. The used
treatments were different levels of salinity stress due to NaCl (0, -0.2, -0.4, -0.6, -0.8, -1, -
1.2, -1.4, -1.6 and -1.8 MPa). Results showed, by increasing of salinity levels, decreased
germination percentage, germination speed, germination energy, germination rate index,
water percentage of seedling tissue, seedling length, dry and fresh weight of seedling and
vigour index significantly. However, the levels of salinity (-0.2 and -0.4 MPa) increased
dry and fresh weight of seedling in comparing with control by growth stimulation.
Moreover, germination rate reduction had increased trend in comparing with control.
Results indicated that there was positive significant correlation between percent of
germination and other germination indices except germination rate. Generally, the results
showed fenugreek seed can tolerate salinity amount until -1.2 MPa (38.9 ds/m) in
germination time.

Key words: Fenugreek, Germination, Salinity stress, Vigor
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