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Table 1. Mean squares of traits of bitter vetch ecotypes in germination stage under different salinity conditions
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Table 2. Mean comparison of the studied traits under diﬁer%srfﬁevels of%glﬁﬁi
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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

s ad adld Clie Yse (e Yeogaw p

ddle s js (+/FI) acddle Jdb o+/¥YF)
Sl e g (V) wedile 5 e (+/F})
@ gl adlge 3 1) culpd 0S5 Cute e 3 (1Y)
Sl ao OY/0 Jgl adlie gaemme jd g Ldb olams| s
Slio Voo deo B+ ghaw ) D905 agi | S5 Sl
039 (FIYAY) Hh A asls (+IYAY) giale Cs
5 in AITOV) aisy Job (-IF5Y) apeils K
Cuto S 3 (V) Sialgr aopd o (+IVFY) azas,
alpe ggorme y3 9 W39 Jgl adlhe )3 (g ool >
Ve mdaw 008 dag |y S alys jl asys 2270,

bl Slaailze & 425
€55 9 oM M cage & (elos qw)p jslaied,
9 895 2 S b o (e 9 Sr9d U5 ) s
e sbadlye awlbe )bl (dol sbaypsie (iald
4 a0 (VF) canl Lol sla o jl iS5 &S diuon
41>)a 9 aalllao dy90 Ca.&.«o’dd wL»l 2 u.l.\o] dLbd.QJBA
{F Jgiz) 2 plol iolojl s Jloz 2 50 (il
IS aoyn Ver 5l Y0 Joo Ve mlaw jo oS 0 i ls
Jol cadlse 90 lawg oy YEIV ggezme 3 ¢ yuilylg
Qe g Vo e i golaw 0 dae ol W05 Aoy



v

S 3 (+YON) dxady; 5 (g 9 (—+/0VY) dpady; Jsbo
ol OlFe oalplo iy 1) p8b o it e b Cute
23l (o 5ot (6)98 haw 2 )3 &S 85 am b
slodle powle Joall e wdle (pl 350 4 S5
ol bl el g 3 1) (e Lalyd 4 &5 Sl
AL Jgl adlge polie glils o5 placasST Q] bl
Joo5 gl s adlie (5 pe 4 S35 pod ade
P (69 (i A (6 e

adlas dy90 &l Sile lacuigS @Ml Lol
gaw ke 2 Gisle dege  Cho A luly
4 Jood lp sl e olls gl il
Sopd 4 Jood Hla I lacuisST oS smd e (LS (59
Ol 4 Blate EM B g1 5 Silodd S8 ogd
wisST plo Cuns 4 (5)eb Wl polaw b
(V) phlSen 5 (gdamme (¥ JSU5) Canl (595 &1 5 Jorio
slocigy (Sp (iSly )y yekieds (A>T ) 3
SIS gy e Sialey Al ye > (6)ed ST 4 @y
ooles l Jeie slacig) S8 jglates; <Myl
Sasd & Jooi b)) gadlllas ) (pizmen 0038 oalit]
Sogd o5 g Jleg bl 0 IS glacaie) jl Sy
oslil OMygly Jdos g ) lacuigs) (gieg S o
A) &5

SU)ae 5022 o209 (Blowo Jgusy s ()1 03l b
VE Y i /EY oyl /oyl Jo /el ol ool asliing,

Sialer dopd (IVEF) )4 4y padld Slao (Yool
ity K gy (1T e b (-IY8%)
wdlle 5 jg 3 (V) il cep (oY1)
P g Bdg b 1y colps iYL Cute s jd (+/YYD)
a2y Jgl adlye lawgs JS Clynis jl ao)d AVD ggenne
(YY) G5les o yd las Ygo Lo A o 40 .0
i (-150) itlys e {-1TVE) i 4y sl
5 ois o (VYY) apasy, Sas iy VEY) axaile
p g il |y b sl cute cqa (/¥ ) asadle
a2y Jol adlye lawgs JS Clynis jl ao)> YOIV ggenne
lio (Jsl adse slin 32 )9 ol 2 3 I 03)S
Cyue Sypd & Joo§ > Slao pipre o4 S5
sboaily yig (Sl 4 oo adlge ol Giuljal 9 63,5
P9 e yob barlpd > El Sdle
Sl Yea e Yoo (5)90 gaw > pgd adlie )
(TNY) tpiy S5 g - IPY) il o
2 M) sy S 5 (1FY5) iy 5 s
ol 5 iy ol Voede B0 (98 gaw
il oy (-100F) spads, K5 g oo l5T)
5oy e Yook Voo 6)9d daw » +/FAF)
gaw 3 g (F1/V04) axady, Job g (/AYY) wrady,
(/YY) dpdile Sis 59 Olaw Yeo Juo A (598

9V' Do Yo ‘_5)5»: C?]aw 2 o4 d;b)l.b‘ Slaw u»‘.»)‘ PP 9 J5| 4.&]‘59 9 @4}0 u“"l’)lﬂ 9 b);a )J.)LD.A ‘o}'.” le.&v)l.))g -¥ Js.\>

Yo dee A

Table 4. Eigenvectors, eignvalues and cumulative variance of two main components based on the measured traits in

salinity levels of 30, 50, 70 and 90 mM
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Figure 2. Distribution of two-dimentional graph of the studied ecotyﬂes on first and second components in salinity
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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 5. The results of discrimination function analysis for grouping bitter vetch ecotypes in salinity levels of 30, 50,
70 and 90 mM
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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 NacCl. 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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