o~

YWY Voo ol IYA oyleis /pma).uu Jw /u,c‘))' oblS ZMol doliingly

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

" R 9}4 M&O"

S i Cod azalS dls 1o )3 Lgw sicuighy JU s

)
Sd9rme o e

(bmasoudi@gmail.com : Jggus ediw55) o)yl @58 «55y9LiS gy 5 Lbj9el «ilinios lojlo s g Jls s g Mol lishios dumge kol -
Ve NIYY oy ol SSVARVAR L IR
WY U WY asas

bS>
BLS) Jlos Jlosi (61t 1320 £5b 55 B 15 L s T (8 p9md 5 & bigws Slbiaisis STy o5 yslite
L S )3 ailSgn (IAE Jolone (gola Sigrg b CuiS baoee )3 (w0515 390 (o 10+) (5900 ylow 5 (o (590
P 0j9 by Jgb g (ilgp il g5 ) oS o g 51 idgr &)l ot ()3 (o) 2 3590 Olio L (51 1SS A
59 oawrliy 9 padw l5me o(Salt injury index) (g o dosuo (yad L (SPAD value) Judg S o5u0 cdui g 9 (o292 oIl SWid 4
cstlap Pl 4 ddiy g 5l ey 9 o (Lol Cund g iy 9 (2192 PINT i & pally Comd iy g (g2 ol]
P ) iyt 2590 Sy o 313 (S Wiy lho slbodls S yo 43325 izrad 5 Slho 03bus il ly 325
15t b 5 i35 ot Ml 1 o csEls SRSy U (5 oo VS| 4l dloyn 13 gm0 3,98 lins 45
Ol (59 doeo (ad Lo Olo joms 392 (5 y9d (181 2 B 93§ Wogliie (S Ty 03 LS & 392 15 Sxe Clio 151
Slio plw gl (2lgp plal & ady ) 5l pawrliy 9 i (2uls Ol cdily ) )3 m2uw ol 5a0 ¢ 292 P13 Eally 9 o
3 ol gl (bl g 005 (lis ials Jlo s oyl s dy Connd Mo B (5031051 jdlie (WidS Loyl pudd 43 (owy i D490
Balypd 3 Sy g 41 bgipo (g £95 G pd jlalle (2 il (w2 3y90 S5 o )3 )bl SRl (o)
2 Sy dodwo (sl g (EV/TT) Lidd Lyl pad )3 iy Swid (359 (£0/TA) i Laylpud 13 duly 55 (339 (00/Y) i
5 deby S Sl s (VIV) Jlayi Ll 3 ) Jsb & bytyn (s £35 s (st iaS. oyt (PVIA4) 5 bl
«Will Vernal fSG13 Lee Wilo gBuiais a5 315 lid cw )y 3590 (B935Sl owyp idgs (VYY) Jloyi basl g
a oly o WA 51 &5 aid gbcwigi aloa I Crawford ¢ L.87-0174 Strong «Century 84 (LYON Douglas (Winchester

[ Downloaded from jcb.sanru.ac.ir on 2026-04-25 ]

[ DOI: 10.52547/jch.13.38.124 |

23505 03] dyaa o8, (649w & Jood gyt jokiko 1 55590 (Sl 43 cplly g

Sig199 commi iy 9 s (3150 Ly gt (8 y g (i Wy L & 5507 1 gulS slojlg

bookj pé it & Jood oS S 55 sl
(FA) 15b o oyl cosllask i
ool (LS lgin SV 503 L aglis )3 Lgw oS
w5 Jood @ a2 b i jlos o) pd G5 pie @
3 Sles cdl cel S gy0h I8l (gyed 4 Lgw
el yob ool S ©jge 3 g (Mo YooY
(70) 23 3l b 2] 53 b €038 5 s 0lS
Cgpe Su )9 4 Jooite pB)] SLolid > (ypen @
@ Joio il Juy gy Jled 4 Slides
ol 31 4538 bl o s uBly (gl o Lyl )3 (60
)i ghaw )3 98 gohw > Mlge (S)p aogly
Sl » gaw S )3 (9 SRS Skedn 3 >
Tobw (380 Lis piored (YY) 20d odalie calisw
Sliolesl > calise glayles > SB base 3 (gy9
Sigpgpied balyd 33 88 ol Jlo 3 eyl bbe JSo
Ol oy a3 390 o )3 Sad 3o cbale & (ol
WS e ) Soggyir S oje ol g Wil
@ Ay (698 SII(T) ol wBlo ()98 b5l 6l
2 oo zolaw Gl g sl o] jd olS &S oud) dls o
Lo 1> (glaoalS dls yo (¥) ol glie cilin lals

dlojo & s (695 GBS 4 dloye p Fplus lsie 4

CVRU

15 &8 Cusl 0k pt SlaUiS (Pt S (S )98

Jolos 5l (So (izmen g WS (o0 39850 |y lalS 5 Shes
&S Dgd 0 03) pesd Bl e b 'L;)')SL;:S 0l dyagS
FoBY) el 398 (Byme 3 13 (al (2D IV 392>
sl (BN 6)98 (olnl 3 (659liST AL (3 ke
S s J) 5 o9 35 bl & SB35 e
Sl OF culial CudeS coyrej gtk 9 (g 05 SV
2 e sSB Colue J..:iu.o S (s bosle S
oo gl bl yd sl JSa ades YO 5l i ol
ol pegasa (Bl ol il S pete (il
y X o35 B i > b yd ele 4 Ko
OS] )] 8o yd YO 25us 4 30 0 03) (ppesd
o) 51 oslil imd e S5 SUB b el ol
Ojlud Sl slp e Sl S e 4 Jedie
Jb 50 g sl jlwdline (650 a8 Cunl bl )0 5 Slas
@ Joov d9m sl Pyl (p e SULS el 5l
el ogorpe & Nz o il GblS ) )90
Mol bty 39 Vb bls 4 SawdlS bl
b (Siwgn 9 65 S)p gbae (g cawliel


http://dx.doi.org/10.52547/jcb.13.38.124
https://jcb.sanru.ac.ir/article-1-1206-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-25 ]

[ DOI: 10.52547/jch.13.38.124 |

VYo

Nae (o V00 g Voo (Jloy) pdaws dw o6 Lgw Cigil
256 Cp i Sy g 01 513 0b5)) 3590 (et IS
o olS &Lé.’{)] c\.{u)b 5 by Ol gy T Cod I
3l Gl 295 1) 80 pteS JBg)lS e 5 4
ady) b oawlie » glea plul Sis s (iren
Db LS g Cawlas

Slgzme  adls (V) ler 5 OIS ol
=i pdy w1y dlb s Slas g (g slgome (Judg IS
2 b 18 absyl 3y5e (SRS kylpd ) (o IS
Gl b > Shee 5 S ls slyie a3L5 Ll o
<8l el (g yeb

L) baw cdgy odjl (VA) hlSen 5 plalS ly)s
aex il Gl Slas g Wb 3 b5l dyge ( uies
chw (Sidgw g (iS5 4 Cuamwlus a3ld 0 Sles yials
b a5 aB)S doxas ol 85 )15 b)) 0)5e S
o fdes 5 GRIEN Sy (SBgw e igd B

SIS > 698 Olilejl (b (V) hlken e
o8 polly g mode Sog Glie 45 g ()5 Ao
SS9 05 ady) ) ke bgw Sy > 5 kil yd
9 adoy » e ol Gl gsd Rl L lacyig)
<l Sl b,

2 bgw iy W) (wyp b (FO) oS g (Sepds
g cdale yalbl b o8 a8 5 aoes (690 (i baalpd
bl 5 1y 3 Skes 500 IS-355 Cigij s oo LinlS
A olaidl dgs 4 (598 (IS

=i ol Jood aie yd (o3 lagwyp (S b
Lobow » e a4 Joio slacuis; Slold aus;
Gyl 5l 48,55 Ghgo Soggiiud hey 3l edlal
olS o et il & Jeod slapudlKe ;500
byl S o Jos 00 wline (o090 U 2l);
S S 4 oS )lge (B pd (6)9d G5 4 Jeod
Py o @B car opl Gl o)l elen & 55,
slrojop jo odlatwl Cas (e 4 Joxie iy
il e g0l

Lo g, g dlge

4 gy saly pisy oSl | qusgs Yo ol
I8 il 50 ok cnl > )b pBY I pan olyen
TV it oS onm b cusgif pa 14 00 slus b S
")Lm)h&nyTbgoM@?&M@°\c’“‘€
Sopiad Gy 5 jg) Ald K Gl 4 g LuS b
—\.ledg)ﬁuw9°”l‘*“>)hﬁ‘°U|L§9l>uo9‘m

Voo ol IYA oyleis /pma).uu Jw /u,c‘))' oblS ZMol doliingly

e ol 013 AL (V) JalS ol 5 (¥+) o5alss
adgl Jolpe 3 ud) (i o 2Yb Gl Sisen (o3L;
Sp9b bl )3 2Vl (Stsen ailo3 )57 51553 Slas L
g o oalie Sjglan 3)Slas g (Sidile Al pe
OiSly Slgice YL Glie 4 g)5d 4 azalS STy
(B) XS b 590 w1y JolS fkf

5 039 (pier) (0 O 393> (6)55 & bgw Jood aili]
Ly ooags 3 8les Jauily chual uiayj oo VIO (559 )
b py5 3 g A Jeod sl (S ge Ll o)
9 5] 4 Spd ST 4 bgw STy (A) 30 3529 Lgw
Sl s G5 (10) alie atdly e Lulyd
o2 olS (o iplio 5 (S5l5 38 (sla 48l (59, (il
Ao ol 5 a5 3 Joho aws )3 o2 g 0l S e 5o
dgo gajg olS Ady p e dagg Chew & g
5lanST 5 g ol Pl pae (el (A5 ¢ Gane
Fhawgd (59) (§)53 (ke Ol izen (V) 2905 o)L
b Sy bl pudplie g mSen ol
5 oM Fwgid b Sxe bl el (gyed il (YY)
S g9 peslSe davly & 1) g5yl céy jum e
don 43 g golic Gl el cel ass jd 9 00l i3l
(F0) 22,5 o by

oSkee 5 Sell by M5e s9h & Joo
ghw (ol8 wdyy SS i oSy Jdg)lS slyie
) o.)..\f:)ﬁ: dl.tb gf)g Sy 9 dl.tbgf)) Sl ‘gf).:
Jeie slacis) (gly; Glao Jgere jskay (YY) 255
sl Wl s slcwisl 4 Cowd sy g0
&2 Sy o)l Glie 29d edlitul Wlgi e o5 6,50
e oy golaw daddy) 9 Sy 3wt 9 5 (g
bgw azalS 05y 9 (Jialex Cpimen g byl 0 ol o
g u,wl)_él L as col ool uL“’ C”L" .(fV‘\Y) .waL;o
L il bgw la S > Jg)lS (dlye (e
.(VF)

g 5 5l ]y bgw (ely5 o8y aw (3) ol )Ken g 5>
Slgize Glao g 00l H18 Lbj)l 0y80 AlS oyl cou
1) Al 9 A8 (eS¢ mrwlly e sl 5 g
Voo g sle Jleel jlam 59, Yo S g ad) cadle
e cp iy Mdged (2Ll mate LIS Ve e
Lo ade) & bappe il glaplul oy 5> 0js pialS
g 4y ) Logaste mudw (g jlde quades 3157 5153
2 edS g el o (i Jg 8L (Bl asls
5 WLD 09 Ql)’fp Ll .ol uL.uJ wmlf s Lis 9 Ay
el Gl s,

F2 oY VY0 Sigrgpied Laulpd 15 (W) o5 5 du50n
e We g Jlog 698 w93 b olejl 0 1) Lge
‘6)9"“:’ doduo L)DL‘“" ul.o..& 9 .\.3.)‘3 )l)§ u"L’))l J)}n )Y}o
Uil 98 Lot g9x8 5 m j9y Ve J“—"ﬁ)lf Slyme
Lg)yi} EY) L¢.>:.~a dL"’Q?.\j as sy uL“) Leé\ ('-_oLu VTN
AL Judo s dlgime 9 ol (g)9d dedo aSli
Saly U»L» L;Lmo,g.\.f A Cound


http://dx.doi.org/10.52547/jcb.13.38.124
https://jcb.sanru.ac.ir/article-1-1206-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-25 ]

[ DOI: 10.52547/jch.13.38.124 |

Y&

Sogh 5 cod azalS als o ) Lgw slacigl JUye

Pl yoius 5 ($59) Sled Cjgo 4 Ip oy (ptix by
(S Glass I G ja B I Siw dae KO W
Ol 5 Mgr jpued B j ekl 3)90 2lAE Joloxe
90 Jols als o opl p0 ealaiwl 3y50 Zyb 35 4 (V)
s g (o )9 ald) Jloy slas slp e )b

(oo 2218 Y0 (o 10+) (5598

o j9y 99 25 Jboaile U Jitie iz b gedly (Lo
e bore a4 Wl Jasl olles ol Siale
Chply Sge S olie Jole (gol> Siggyan
Cualbis 4 )l lgw (Hgg cdls Slxino i jolaie o
S a8 oy VO cutS has bl ob g o Sle ¥
u—‘“‘}“’ 0,8 eolawl YR XV XY WSS LQJ

X W) ‘)?I 039 )" u;Lo.a -\ Jﬁ.w
Figure 1. View of the executed project

Ca g ket LT e A glod p cele ¥ oo
siogih pels oSt | molty 5 it i S
dwbro gl b edlawl (Corning M410, UK ¥Y-)
D) dolee I olgn pluil 4 ady) I s ol Cons

Y ol = olen plil pydes yliee ey i yljue

4 ady; | paly bl Cund dule (lp eimen
¥ bk 5l olsn plul

¥ dlae = alg Al maliy (s fada) bty Ojee
osbly s g edle uilly el ey Al eolil
2lde ¢ A/Y aswws SAS 38l 5 5l eolatel b Waoslsy S ye
eus SPSS 133l p 5 5l ool b clao gybol clojzel )y
el bt 4 WMl 4pd Wl awlbxe V0
aswws Genestat l3sle 5l eolasil b Waeadesl op 5 oo
.\:.))f lnl:o] WY

Opxen g e 3 Clio el uib)ly 4 jes
Slabdls cuis’ p bewy; Slas ol Sy 40
Slao 4l )l ow)p 2j90 lacay) o ob ol
R b ysine BT axalS dlsjo )3 () 350
it 51 izman (¥ 5 ¥ ) Jghis ) (p<+/+)) sizils
S 2 Jhgae Slio 31 6y be y GP) o
S 5y9h I 4 oy glite STy eimd iy
bow 0 calizee cpiize bwg Cglite uiSly opl &S
dlie @l (pizman (1 Joua) (F+) conl 0ad otnlite
ool oal ¥ Jgas 55 cilisee Slas lp el pSole

290 ST L (Balad oS Sslh )b B 5> (V5 1Y)

i ¥ 1> a2l ¥ i i 5 S5 5 50 ) JS0)
Jlos (JUSI 1 ams oy iy 8)S )18 (b)) g S 390
Sl om e cpl g 03,8 Jlesl ((¥ga e B1) (559
Jobre LSy aidn a8l (il Yge e V00 4 )
F=EI0 odgazme 3 g walais wiligy PH A jaew olie
A)S il dm D Vo=V g SIS Oyl a0 285 )8
2 el gl g deyd FemVe e Cugby (i
Celo W Gjgo 4 oldgy 0)9d Job g ologndyg)d
H o s Ve dS aalal ()6 colo A g ol
pldl Clio (opSojlul g cutly & Cond (5)98 o
S og wyle il j (60505l 590 Glaw S
oy plil St g 5 gy aday Job g 2lsn plal elis))
dodio yadls (SPAD value) gy’ 5w cady; o
BVl 20y &iygo 4y oS (Salt injury index) (g,gu
2 (Sr Sl Sye b9 0jg)s o jl gyle SpV )0
ghw b bl )18 o 3 Guig) ol alS ¥ )
S clp ol g Aoy il 9 e Olie Sy
e (bl s 5 (2l plil g Ay e 4 el
Sy e ¢ pSojlul gl 2lon plil @ ady) sy
LI- Jue LI-COR &y ghaw (gpSojuil oliws |
5 o slaiye d)jajlxl dl).g A% eslawl 3100C
1.2 [XW) w‘bﬁ meLf l.XZ.;‘ Lﬁ‘?‘b f‘.b‘ 9 Ay yd rb.:.wl.u
lis o 5l lom Pl 5 adyy g o0 0l gt sl
B VO Sl gl B el YA Gae @ g
plail g adyy 3l p)8 /Y Jlade Ly S0d Sis o1)S ol
@ Sl gl Vg0 /N oo bawgi Cigf o alse


http://dx.doi.org/10.52547/jcb.13.38.124
https://jcb.sanru.ac.ir/article-1-1206-fa.html

A%

Voo ol IYA oyleis /pfz’)).uu Jw /u,c‘))' oblS ZMol doliingly

oy Lo > sy ol s 4225 §) Jols Sheyo sSiko =) Joia

[ Downloaded from jcb.sanru.ac.ir on 2026-04-25 ]

[ DOI: 10.52547/jch.13.38.124 |

Table 1. Mean squares obtained from variance analysis of genotypes in normal environment
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Table 2. Mean squares obtained from variance analysis of genotypes in stress environment
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Table 3. Mean squares obtained from composite analysis of variance of genotypes

laye (Sl
3 a 4 EN
E3) 5 = BN : ) EN
: f 3 i o R a) b el
% = > = 2 Y 3 _3) ;j} .
3 E) 3 3 3 R N 3 Jj}
' e ¥ g 3 o 3 X 3
3 . \ 3
kN e 4, 3 a1 | a 3
3 3 B 5 2 3
9 Y
Lo \ Ve woly” NS ver AT s SEINT ywyson e IR
Lo J3b S5l ¥ FYV/EA IR VA PN -Ivs 514\ LAL/AY Y A
g} v oy MR T T T wiene” ey e
Lo X caisi} v yav/ wey” e Wiy oy i AN ST e
s ns SNIFY vior -¥a VR [3A A WY/oy ofeey [oones



http://dx.doi.org/10.52547/jcb.13.38.124
https://jcb.sanru.ac.ir/article-1-1206-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-25 ]

[ DOI: 10.52547/jcb.13.38.124 |

Table 4. Comparison of genotypes mean in normal and stress environments for different traits
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Figure 2. Differentiation of genotypes based on salinity tolerance index and sodium content of shoots
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Figure 3. Evaluation of the stability of the studied genotypes
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Abstract

In order to understand the response of soybean genotypes to salinity stress, thirty soybean
genotypes were evaluated in two separate experiments for normal (control, zero salinity) and
salinity treatments (150 mM sodium chloride) in hydroponic culture medium containing
hoagland nutrient solution with 3 replications at the greenhouse.The studied traits in this study
were leaf area, shoot height, root length, fresh and dry weight of shoot and root, chlorophyll
content (SPAD value), salt injury index, sodium and potassium in the shoot and root, the ratio of
potassium to sodium of shoot and root, and the ratio of root to shoot Na and K ion translocation.
Simple analysis of variance as well as combined analysis of lines and cultivars showed that the
studied lines were significantly different from each other in terms of all studied traits at seedling
stage, also, the interaction between genotype and environment was significant for most traits,
indicating that the responses of cultivars and lines to salinity is different. Most of the studied
traits showed a decrease compared to normal under stress conditions, except for salt injury
index, sodium and potassium content in shoots, sodium content in roots, and the ratio of root to
shoot Na and K ion translocation. Based on the results of statistical parameters among the
studied genotypes, the highest coefficient of phenotypic diversity were related to leaf area
under stress (55.3), fresh root weight under stress (45.28), root dry weight under stress (42.26)
and salt injury index under stress (37.99). The lowest coefficients of phenotypic diversity were
related to root length under normal conditions (11.7) and chlorophyll content under normal
conditions (13.3). The stability analysis of studied genotypes showed that cultivars such as Lee,
SG13, Vernal, Will, Winchester, Douglas, LYON, Century 84, Strong, L.87-0174 and Crawford
are among the lines that can be used as parents in hybrid blocks to improve salinity tolerance of
new cultivars.

Keywords: Biplot analysis, Hydroponics, Salinity stress, Sodium and potassium content,
Soybean
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