V) lianls BV o)led /on3lez Lo /ey LS Mol aoluings,

" 59)-’ ‘\J&Q"

Gl b e 5 535l pole oSy
ehs LS ) anlitngs,

3419 Al po 43 A& Sile i oS (B 43 (59w GRS A Jood

¥ . = . ..
SOUT ) 59220 w30 9 Bmuo Jguy daww ¢ 5,5 03050 5

by () pas Jg oSl bkl g sl owlis S s ol (il =Y 4 )
(s.r.sahhafi@vru.ac.ir : Jgsue odiuw 55) «yliand,y () pas Jg ol )bolwl =¥
Ve SUA 2ol ol VE I8N by ol
AY b FY ramao

b guno 208>

ol Gl gl dlas 5l Sis da 9 Siis Bblie (0 LS Wlgi oAby (c0aGS D9z Jolos (et 5 (SO (gyed LIS :‘_‘é.}.hs doddo

T B S ©jg0h cilejl Sialse dlsje )3 (6y0d (i 4 & Sl lacaisS] I (B (iSTy byl pslaieas :L"’u‘sSg 9 3lge
Seslo cuioST cutimn dluas 03,5 1l WAA Jlo 55 beind; () puas Jg oSty (659l 0aSiiily (slaolKaialesl 1 ,1,S5 aw b Bolas MalS” asly
xady) Job crablo Jsbo Jold (qw)p 3)90 Slao W8S )8 () 3)90 mde 2L ([Yseidee A g Ve e ) (6)00 paw Sl ) &
D9y dy pasld g (Sl S (Sl dopd dpaly) SiS (g crdle SWS g darady; S (g r el S )

Wl LS 1y )b pme ol Olas oled Y go duo Qe g Ve e &y Ve o Yo 5l (g)ad e (I3 b cosds ob5)l Glhs 0k Oluglio
A g Vo D ¥ golaw ;0 Olyoss 5l ao)d A/D g AE AYID NEIY (it i & addllas 3yg0 Olas sluw j (Juol slaadie & 400
Seaissl GVgoideo A g Ve e Fe ol )3 0ad oLyl Sl ool  (Slades w35 09 4 LB pod 5 Jol claadie lawg V5o e

[ Downloaded from jcb.sanru.ac.ir on 2025-10-17 |

[ DOI: 10.52547/jch.14.42.43 |

.D)s d.&ué&.]o M‘flb dl.mos)f)b ‘) R D90

ok > G5 4 Jaos BLd ) gl gl 4y 3o ML s (slads s g SMisl il Joged by ggemme ) 36 S Ao

355 8 oozl 5,90 (0l sloaolyy 3 Wlsi e 5 A5 oy inledl el 53 broisS il 51 i g y9d il

& Sl «o)pd o iz pa3Ls M o8 (ol slaadlhe 4 4o 1 gS SWaejly

Sl Ll (V) cuwl sy (gpRedn Cucnl
Ol gt sl colld Slals ¢ ol sl
drog I @l g sl bl (el g
Slgg @25 ohgn g Loyl P S,
3fdas g (sdagy) My il Cole g S g mae
(Ve) ol (25 QLS 2 (6y9 15 ST 5l (olaid]
256 olS (g5 g by Jolye Ak (g)ed S
dspo d Cus A8 Gl A pe S Camles (Jg )15
» ol o140 5] uSg $i8le (VY) cal cglaze (500
O (Sialex 1wl sled 4 lalS gud) aS
SIS o by 4 355§ oS oles w815 o 53 |y sloes
ol &b 5l ey (Gialex ggy p Sl e 5)98 (VO)
Jued 5l ol laye Cuew il hase (joul Jasly
g eelS Jro 5l 2)90 (e gy (RS 5 IS g s
2 330 o bogas (5558 (5 (V) 2,13 150 sl
5 38ls oy SIS (G5l Aoy nlS o il
2 6agd G5 Fl oy (V) 33,5 o0 aoalS A, el
4 J‘*’U bl 2 ekl BB Sgejl Siailey als e
85 580 byl (V) ol iS5 (gl )3 5595
dddyy Ay (e g (Jjale Moy g Loy (6590
(W) ol oy plosl ol)j bS5 (gslen > bl
or 2 VOV Jlo 3 () 0gjsl 9 5555 e ool
P Sl oY (S Sidle g9y Gosh sl
Slhe (98 G golaw il ST ) ainaly bl 48y
Job cadls Job ( gialer Cop (Sialsx doyd e
S (g drddy) § Ojy edlle )y caddy)
Ol 9 S92 il HialS dpady) SWS ()jg 5 aradle

Aodlo
Spensd 5l S (Vicia ervilia L) & Sl
Bblie (so92 9 295 (o0 Cgumo il bwgi 01d (Jal (S
Ol ilisee (glaygitS )3 45 (V1) Conl Ll Cgin g )2
13 kS el ol 3 (VAN dsde cutS oyl alas
) ) (o bl dpd byl slaglil
Qb)) (GloyS liwdyS olss slise Jlxe g ke
dSgdie CuiS (2l g md Cjged (len g SF e
b Sale oolail gl She cppie I (VVINY)
VA 3905) plo (555l g (Mo)> V5 2905) (g do)d
S ol &l (YF) sl o] wls SV (p S5k 5 JosiS
DB lgw doyd Ve b5 dgde loud & g Gl 3l5) L
@l oy 3 bsw (30l Nlge 5 2Bl )l B
sfaiedy E Sile cuiS Cuenl (1) 235 b g o
b aS e bl ysb g pb e o 5 edlizl
cod ol cpl Joos pialjdl g Mol 4 s (ol
o5 a8 1S aljl ) elBy) g a5 il (cla i
wily Job LB s 3,Sles pllals Lulys 55 il
P odes MU I (S0 )9 golaw ISl il
J e Ve &S sbar sl Cunj lame 5 (5eliS
g sy JL3 s ey ool 86 cod gl (o)
» S BB o)l kS padee Ve Al p ()b
36 Rl F) 335 o0 BLSI e y98 (S 4 Gl
Jha s bpg adls bl » opad
@ iliS ol CulS g CueS s OV als
S Byl G (Jdd ool 4l (il 4 gy e

§ ot Joxie 5 535 & (S5 & Jo el


http://dx.doi.org/10.52547/jcb.14.42.43
http://jcb.sanru.ac.ir/article-1-1298-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-17 |

[ DOI: 10.52547/jch.14.42.43 |

¥f

OBled w3 jgy U odjail (slayds S g (il 4l
A 53 03jler oy plgis & 6ygdr ialejl cpl p3
251 yaide 93 5l e gl dpady; Job o5 Sud 4B S
23,5 sl pj Jged I (il Loy dwlxe Gl
(V%)
(V) alasl,
s [ 31 595 50 035 il ek dlaws) = Sales doyd
Voo x (9d S
(V) 43 sl 5 Jg0)8 B2k ) (Sjelse sy
(V) alail
Jsl 395 9 00) lgz )y dlass
& Al ey = +e
Jaljs

139y 5 035 Wl ,, slass

7
s apadsy Job 5 apails Job (grSofal ot
9 43,5 SBl 1S5 e gl (Salar S 4y e gy
A gl wpady; Jsb g axaile Jsb (gpSojlul 5l
35 g ySojlul dxady; g drddle 5 iy g oMb b
@ ol wpddy) 5 pdle S 5 Sejll
3 el 5o 3,8 ol a3 Ve sled > cels FA @oe
iyl ol b lm‘j Sid 59 e o(A) LA 02l
il adld dubre lp (pizzen b 6 pSojlul ol
(V) 23,5 oslatwl pj Jgey8 51 )
{(¥) alasl,
Lo X drady) g dxdlls Jsb ggecne) =)k sty padli
Vool (Gl
g <85 Cygo SAS 8.1 JlEley buwg (ib)ly 455
ploml o) gy gaw 1 oS ggejl b (Sle dnlie
33,5 odlisl EXCEL 38l 51 b loges ousy (gl i3
ol @ye ol g Ward by, & lass 4o
Pl SPSS 21 lj8le 5 lawgs sl jline (lgicdy (o ild]
F il pals g Lol sloadlye 4 o5 jglatod; 0
43,5 o3lizal MINITAB 18 )33l

liseo glajlog o oy Hlis Wesld uil,lg 4500 guls
sl Siale Clio plas p Jbdme 15U (e
bewsSl o cmiomen .(\ J5.\>) Caol 4l dslllae 3)50
adyy Jsb Cho 24 eyp 09 Slie ples lp
(Y Joda) ol aisly dgmg (p<+/+V) o gme BV
L i1 X 535 o 5105 (L5 ol 45a] (et
0392 (Pe/+V) Jbisine Sl Sl Cop Cdo ()
o9 3 wi55) Misa 51 3 fsigns (1 Jpiz) o
Gglase Falow 4 Cumd ST cglae iiS1y Sl
Ao (y9d IS
ST 5 5395 e5ks 51
390 Olas sly doyd ziy bl Jin! mdaw o (S

bl yop oD mye g (Sovo Jguy o ) 03lj S i
Sl A po )3 &l Sile SlacuisST (S 3 )9 G5 & Jood

@ Dy drddyy e dle 4 b clie lalS
sl > GiSly ol ygd G5 IR L (Siale
P e g el Shes ol Wl > Vicia ervilia L.
Ollllas (58T calo) cpl )3 )edS QUS>8 5 558
plxl 65" cpl yods (Sialex (g9 A5 ST g5y Sl
Ll 005

oobol yodd (51038 cwieST cuin il dalllas g
Sro 5 s Gk I Jols suigliygs g6l
& Sale S Y (S5 95 epp 4 &S (10)
(Sro obmbpl glaglul Jols ol oy (g
Slas 5l oedlazl b b g Jus) (op bl
JB ooy g Moy by (el g Slsd)ge
liseo 3ble 0 LSl cpl a5 W60, ol bl 0,8 o
@ Bl Bd jload 1S5 wudlype)) g9 Sl (sodddl
S olye 4 dlge g Col Sglite (Jjpé laghS
W8 ookl 3)50 (o35 (Sladely )3 phe (SuBf 0y
@ Jood 2Lyl 5 e addlae ol ploxl l Bua 5,8
eS| cula jody Sjaler als e > NaCl gyl i
ASly 5 olpl 0y bl sblie 4 (3l Al Siile
Gl Slao ) odlitul b Soi Gilises sl 4 o]
saiods (98 4 Joote slacuiss] olulid 5 g,
W Iy o] d)‘}‘jd..g slrasly jo Lmd\ 5l S0

LS9, 9 dlge
Sl Slaogad p ()b IS P oy slaied;
o B s L)sSh o god Liilejl il Kale olS
038l slaolKisloil 3 S5 aw d dslas MelS
WA o 53 gl (as) pasJy oliily (55)9lis
cotn Jols gl Sale clagissT Jsl Jols il
oedsSl) By ol ool e 4 Glie GisS]
9 Jngd sbessl) (f bubyl (llased 5 ogil
o5 5 (s 5 gllop sl Jul ()
Sy golaw pgd Jole g (a25lS 9 EM D slacuiss))
Glasuio Mg ;Yo Jo Ar 9 Ve b+ &'+ ol NaCl
P a—,Jllm dy90 uﬁf‘ Cuod 6)916“? dLme L;)LB‘P
Lol y9ds g Cosl 00 B (10) (Blowo g o0 il
0uSily alS WJgi ¢ SiBj 09,5 & Siile eSS
A5 obend) (@) pasdy oAb (gh)slis
Slllas gl polul 2 6)98 LA golaw LIl (pizeen
BB 9 Gl A Ao K o Saun Jole
phitad Jade Ol bk e (Geieds Sl du g (Sgdess
o1 2l e 293 (e CoplSgen SIG L0
L olpon iyl sl jioa sy S5 4,4 dae ¥V
) e Ve e syt pm 4 a5 odb )5 Bl
BLo) (Ysodeo B g Vo e ) oid 4y (slo Jslne
Vool o lee); I3 bl b
2ol sodt ()5 518 80> ¥ (s Cugh) g 315 ol


http://dx.doi.org/10.52547/jcb.14.42.43
http://jcb.sanru.ac.ir/article-1-1298-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-17 |

[ DOI: 10.52547/jch.14.42.43 |

Yo

FaiSe b adle 300 (slaaiss] cpad, Job
Bl (slauisS] (Y Jpin) 58055 (55 sinn 3Dk
SNV g YV L i ) dpdBle 5 g cn i Ml
i g ) (gl slacassl g auih | (p)5
D8 gdm asy 3 (p)S /oYY g +/oYF /YO L s )
(5 1+ WV) dxeBlos 3 (359 (oS d2glS oS sl )S
b drads; 5 0jy 0xSbe crpder (¥ Jgi2) 29 b )
s Jud lele wdl wwsbl L s
ol B8 oo BY ] VY o VF L s ) sUT s
(5 +/+270) 2o 81 g (pyS +/+25F g o]+ 250
wadyy § Gig 0eSbe (nyeS L8 )5 (g ga5)
S5 (Y Jpis) 33 U5 (5 +1--01) eoslS s,
4 XV) i wglS g (o5 o53) s Db
(¥ Jsi) 5352 Lls 1y sl S5y e (o5
U isS] 1) dpady) K23 0y 06Sbe Cyide
LB)S 13 g agy 3 50 ladsST g (p)5 +/- o YA)
@ bgpe Giale dop ke uytie (Vo)
FOIEY) ol asyy FOIAY) EM i slacuisS]
Jossb oy 00/ +) glelo b ((auoys SF/OF) aill ((aoys
cisS| 5 Xdgs (Juoyd OY/VA) 2Ll jases g (Ao > OY/Q)
OS85 S gam ag) 3 (depd OVNVF) (s
YWIV:) 428 csl & baye (Sl 2oy (0ke
Sridn F1VF) bt caiss! (1 Jp2) 39 (a0
ol (Y)Wl sbcwigs] g (Sialer Coo iy (1Sl
GigS) A8 )5 cam a5y 3 (F1VY) glele B o (F/59)
(¥ Jgiz) cails |y (Sjaile sy o yieS (VVA) d2lS
2ok dds a3ls (il adlllas 3)90 SlacuisS] o 5
3l claegsSl 5 a5 oanlie (F/-5) EMph cuies]
3 (YIA) (2 5hw 5 (VAY) zlelo ) (F/YF) gl (F/AY)
55 cagaS (WY easlf 551 B 5 a5,

(Y Jods) oy olazd] ags &y 1y 44 4ty jasls

A 22 250 9 (Blwo Jgus A ()15 03l
VE N il 7Y ol /pmdla Jlo /el bl oMol asliiimg,

Vo g 5l )9 e QP b oS ol Gl )
odile Job Glaw Ygo Jo A g Ve e & ;Yoo Lo
SUiS )y caddy) ) (jg adle 5 G daady) Jsb
ah pasld 5 (Sjaler doyd drady) SUiS (g caxadle
45 piomen (Y Joda) oy (Lt |y 6l ne a5
5 bl Yoo Juo Yo paw o 1) polie oy ey Glaw
dady) S Gjg g ey Job 2 o4 Clas pla
cPLais] 395 4 Vg oo Ao s 53 1y s (3508
8 Ve zolaw y3 calisre Glhs (1Ske guls &4 d g5 L 000
Qo> OVINY e & idlS s yd oy yiidis Y0 Jio A+
Olie 4 il o) (p S g (Sialpr o) Cho
(Y Jgiz) 4 osalin drady) Job Cdo )5 woyd b
sk 5 535 S 1y adkie @l () oigl 5 55
woddy) 5 Gjg wadle 5 )y deady) Job @padle
9 Sl dop daddy) SUS (g crdlle SWiS
Ol MBS aom g 2038 (6 pSojlul ]y (il Cas
P Sl lie b Jall cel (ed gslaw
UL bl ouste sla )5 008 o a5 Sl
s il GBS > il lio (il 5
Cloogas i8S 23 3925 55 (A) 3555 5 (YV) Lo
e Sy g Olie (Al 4 plgie |y (il il
Ko 5| ol o (o] (sl oty i 1 35 5 o]
sl dlgo ol g pan slasnlp s Cuans
oy dlge I oolaiwl b s slacdl cile 4 byl
Poob s Sle dwlie gl (YY) ol cos ol
Al 5 i (slacs] s 3y0n (slacaiss]
Ve g ONA L coiya) d2dls Jsb (Sl (i
5 gllod 2o o] Log L 1) (el
a5y 3 (el ¥/+0 o ¥+ /-0 L Cuiga) el
551y il Jgo S0k (8 )5 som
Y o) o> polatdl 39 4y (e ibo YV ) a24lS

S e Lulyd 53 (il als peo 3 @i Sitle lacisS] Glao Slaye (1ke =) Jou
Table 1. Mean squares of traits of bitter vetch ecotypes in germination stage under different salinity conditions
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Table 3. Mean comparison of the studied traits in bitter vetch ecotypes
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Figure 1. Mean comparison of germination rate of bitter vetch ecotypes in different salinity levels
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Table 4. Eigenvectors, eignvalues and cumulative variance of two main components based on the measured traits in
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Figure 2. Distribution of two-dimentional graph of the studied ecotypes on first and second components in salinity
levels of 30 mM (1), 50 mM (11), 70 mM (111) and 90 mM (IV)
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Figure 3. Cluster analysis dendrogram of bitter vetch ecotypes based on the studied traits in salinity levels of 30 mM
(1), 50 mM (11), 70 mM (111) and 90 mM (1V)
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Table 6. Mean comparison of studied traits among the groups of cluster analysis in salinity levels of 30, 50, 70 and 90
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Extended Abstract

Introduction and Objective: Salinity stress is one of most important factors limiting the
growth and production of plants in arid and semi-arid regions of the world such as Iran.
Material and Methods: In order to evaluate the response of some bitter vetch (Vicia ervilia L.)
ecotypes to salinity stress at germination stage an experiment was conducted as a factorial
experiment in a completely randomized design with three replications in the laboratories of
Faculty of Agriculture at Vali-e-Asr University of Rafsanjan in 2019. Eight bitter vetch
ecotypes were evaluated at four salinity levels (30, 50, 70 and 90 mM of NaCl). Shoot length,
root length, shoot fresh weight, root fresh weight, shoot dry weight, root dry weight,
germination percentage, germination rate and seed vigor index were measured.

Results: The results of variance analysis showed significant effects of salinity and ecotype on
the most evaluated traits. According to the results of mean comparison of the studied traits, with
increasing salinity from the 30 mM to 50, 70 and 90 mM, all traits showed significant decrease.
Principle components analysis based on the evaluated traits for salinity stress showed 76.7, 82.5,
88.6 and 89.5 percentages of the changes by the first and second components, respectively, at
the 30, 50, 70 and 90 mM NaCl. Cluster analysis based on the measured traits at 30, 50, 70 and
90 mM levels classified the studied ecotypes in separate groups.

Conclusion: Regarding to byplot and cluster analysis, Dashbolagh ecotype in terms of tolerance
to stress in different levels of salinity were superior to other ecotypes in this experiment and
could be used in breeding programs.

Keywords: Bitter vetch, Cluster analysis, Principle components analysis, Seed vigor index,
Salinity
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