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Identification and distinction of soybean commercial cultivars using
morphological and microsatellite markers
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Table 1. Name and the origin of soybean varieties

oo gl clie
Name of variety Origin
ks Sl
Williams Introduction
Y Ly EEIR S S
Talar Single seed selection from Pershing variety
v-o8 8 (3581 kol o) 13,15
Gorgan-3 Introduction (registered name: Hood)
oo rG)‘w&;g}))
Sepideh WilliamsA hybrid between Williams x KW506x KW506
r@)\ u'?’ 6;5»:
L17 UnionA hybrid between Union x Elfx EIf
ol S1ls
Zan Introduction
@‘:)b
D.P.X-3589 Introduction
&SNS o iz
M7 A mutant of Clark
&SNS oo iz
M9 A mutant of Clark
&SNS o iz
M11 A mutant of Clark
SIS Shaols
Clark Introduction
VO 3 5a Shaols
Hood 75 Introduction
ol 5l Shals
Enterprise Introduction
J:k é‘:ﬂ;
Hill Introduction
e (8t ol 2B G115
Sahar Introduction (registered name: Pershing)

Yy


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.1.10.4
http://agrobreedjournal.ir/article-1-147-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.15625540.1390.13.1.10.4 ]

¥4 Sl o) ojled L(,.aak,ﬂ,u?"'glﬁl ek Al

Voo 4 (ST i a 055 ok alg) 4y
b sl FO e a5 VY Gles js baws 5 4l
Dy aaddd Sdsasaz VY gl s olg
i AT o ST 5 555 PCREY saoms
504 5 S 88T 5 s 585 S s
(Promega, 2004) =5 S plnil o8 ol 25
SobT g i -2

5 S (S PBse Sl I e 0051 g
osliul 4lie glaoy S 4 Pl olazl > aS e
Sleslizal U o)l o8 Slis ke amglie b5 5
Jm— Y & Pl T
Pt S s 48,50 D bl 4 )
Sl 5 Kle 0355 2l o35 33 e 03n3T Jio
Db el S pkite il o T bl
Aol Pl > ot s 5 Sojlisl oS Sliw

a0 ;,j\

,aw)@ﬁ\duwd,)_u(.\s)\w
Q)L&'ML&))HW&&‘.\_’-.\JJ_A
V_SJjaolj;ppémlzaumﬁwléﬂL;;iﬁ
UPOV (gslgin oy Ldd oo 43 8 Jai 55 plaze
Jlow s 5l e ld ol ol s 6 o
(Combined-Over Years Distinctness, COYD)
L8 93 Jlw oSk Dl 0T 5 o8 sk e
&l — (UPOV, 1996) 55,5 o 4—uylin LgsTLSD
33l 5 31 2L e Siln aglie 5 il o
Watsonet al., ) a_i oslar | DUST version 6.0.1
.(1998

9 S Oliw alby OV Las )b 4
A ol 5180 5 o glaesls 4 aSas
CAY\_&-)(UJ‘L%ﬁ@‘)ﬁ)'\-&udﬁﬂ)udﬂb)
R ..1_1.3; oslaul (s> J,g.w: Sl alks
AU pde 5 65 weplyl 4o ho a5 5
4 Bl o L ol alos A L5 o 4 OT
a.}u.:_w‘ L_: (NEI and Ll, 1979) g}“ 9 LS'; L.’. m‘.} J})
adaly Sleslinl b (S350 J5S5e slaesls

\AR

9l g8 590 Slaw -

Cdo Ll g (oS i dw iula3T ol 5o
o Olas sy gLl Jald AS el 5 A4S
i 55 g ol 5T 05 (S s O p S
(bl Bl Slo pguiSs GlacS ST sy o
5 ks (S K55 S s (S
Clb 51 sl w6y 5 (M (slo g3
b s Sl 251 (555 U K55 5 ST,
ol p Sl ol L (6,8 o310l L odaliee
jdb'-l}_ﬁi Glad lad s T e Jaslly s
(SPCRI, 2007) wits o3l b g 53 (5,
09nlke 3y Sl LS 31 oalitul b JoTge 4 325 —&

.x.&a.'::\fd\&;lf)b).l:\' J‘Mclij.wrs)ﬁj‘
$SlaamalS sLacS 5l oy 5DNA £l el
3033 i Jlesl U5 (Sain 4w w53 Ol
O Sen 5oy ne gliw b g ol s a sl
cin &5 1 b yls I (Saghai Maroof et al., 1984)
233 ol Sk .23 5 planil 455 a5l ol
5 gl Ael AL 53 eslinal 3 5 sl g0 S 05 503
e e ¥r BIE L (DDT) U issss oS0l
Sl 03 4 dp y> 0 /Y )‘J.&AA{J}.;U\}:.}:KJA sl @
93 3l oslealasn,y SHETVS Jiss au by e Slebl
S5 48 o ATl Jole oL g SN L
)l Al e oyl pala sy SSLE N AD L e
.(Song et al., 2004) &3 5

5 P S Yo 3 ey (gle i ST
Ny oo /N0 ¢ o 53DNAGI L S sb0r (sl L
Y i IS Ny s V0 ESLET o
Taq Polymerase o 5T 15 <SG 5 ANTPs ;Y 5o s
A3 ey S Sl slaes z .28 8 el
23l Sl Sty a1 SO els ST
YO 5 aids ¥ Sue an 3, S sl a3 4F glas
a5 4F glos jo il Sl puly ol e Jold 4 o
Fr L P les yo La ST Jlail casl ¥r ke &


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.1.10.4
http://agrobreedjournal.ir/article-1-147-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.15625540.1390.13.1.10.4 ]

D=1-G=1-2L B (%)

Slp pleze b pb)) Cuder JS sliad g a5 5 b 4
L T e s Xi=(N(N-D)/2) G a1 ]Sl
by e 40 0 a3l ola S0l 3 g Jits 3
pLal eSS g Sl K S ke S 5 038
(Tessier etal., 1999) s § oslizul

N(N-1) njkzl{:j )

sz

o g mb

S glsd 90 Slao 4 25 -

L &85, Sliw bl s bl sl stues S
Sliw) 8685, 5 Lol il oSS 85,
SLr0 53T o Jardlyses bl oS o S
23 LTl s 53 Il 5 (51 s
5 o oY ) 313 515 3 45wl (glaes £
65,5 ;3DPX 3 M7 (M11 (M9 (S DS pLs,l 45
5 oS S TS ol iy LSS5 Gyl £
=90 03, 5) ans B 1,5 iy |8 8,
U 85, lyls S e b 4 VO 548 5 V-8
KK, 5685 o5 S (b slo s 5k
SU 85, 55 o s 2 6,1 (Y 05,8) sy ri
JLECSIPRERE-SUSL gt ST Ir PV Prt
5 5alls 17 (35 4 5(F 03 8) Wis gy &S 2 L
oS S S K ol s U Ky (Il ok
D13 oy amn (F 05,8) s i 15768555 5
T2 0> SPPs e Dlhe Gb 5l e s 3l A
lete Byl sl 3l 548 K5 )13 ool (25 8
s 8

Sl e jlos, S o ol 06,1 S5 s
S5 ety o oS e il 5T 0350)) (AS
3 OO los g ) Dutd (5 Sl sl
GlaSTy cdlas 5155 500 a5 s &85,
alie o)l IDPX 03,5 S 03,5 53 3,8 aslicu
Cho 33 53 (M7 (M11 M9 (&SI S) 5y =

\Yo

235 il &

GSnL= [2N11/(2N11+N10+Nos)] )

L Oliw alby OV sl Nicadaly cpl s
sl 5 5 4 Not 5 N1o ) 55 o S 2 o JIT
il e pys s sl o) Gla T alls oY
gl o o g o T s i s il
dmalne s 8 03l | UPGMA 255 U1 3 b
St 5 (Sl hy o S
5l 0531 G b Sl alis la s Sls s
S lp s ) esli—ul L s(Mantel,  1967)
.(Rohlf, 1998)s § el version 2.02NTSYSpe

S G N DG B ') 2 P P
= (Polymorphic  Information Content, PIC)
(¥ ol ) a3 8 aalons 0§ &) o oy SSLES
s Py sPi alal, sl 5> (Botsteinet al., 1980)
ol sala sy oLl oS 3y gla T Sl 3
AL o

PIC-1-I, B*-EL TR 2PPRF ()

ol EV L Sl e e sl T slaw
AT Gy ¥l ool 2 (A) (S5 95800 o
i JTL el el 1yl 3P OT 534S
(Hartl and Clark, 1997) L&l o5l

A =1/TP? (¥)

Sl 5 a8 Sl LS awlis ¢l
s o3lizd (D) L3 Sl astls el gLl
AL C Tl 03 5 0SS Jlaz| € 45 5 50 50
5ol 4 &S Bl o3 93 kb S L Sl
D=1-C oL el Lol aallas 3 0 NPRL
G allhs Il 05 g O slite Jle| atiasoLis
ST 0390 jlaze m odd olsel (35 53 L
Al SV sl ¢ alasly 53 il o SSuSS
ool alagy SoLas gla HTL (S50 55m ko
eLisl sl N 5 HT L alls <l Slsl 3 Picel ]
AL o


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.1.10.4
http://agrobreedjournal.ir/article-1-147-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-05 ]

[ DOR: 20.1001.1.15625540.1390.13.1.10.4 ]

W Hle ) oyl RS e A ‘"O‘_;L‘ LSC‘)) r}.\f— 4.\:}»“

P s bl s 5 (S S5, 5 ol sl oS5 5 b 6K) (S oS sbes 8 ko Al Catlinn slaos S 4 b g alie o1 ol =Y Uy

. /. - Z . . . - - . Z

Mﬁ)\ffj;@ﬁ):fwjﬁ\ﬁﬂhdbrﬁjM.ul.uﬂl.w\{oj;

Table 2. Allocation of similar soybean varieties into different groups using three qualitative grouping characteristics (hilum color of seed, color of hairs of main stem
and flower color) and distinctness of within group varieties by other characteristics. The three varieties vis. Zan, Enterprise and Sahar didn’t classified in any group

Plant characteristics a8 s
2 odaey cnd &)
sbaS , Ss Ky oas SIS, s 3
b g 15 58 s ol 55T 0555, &£, Sl e (slo 543 Coloration
Soybean S ot K, ol il 55K F K, Anthocyanin coloration Lo Shape of lateral Intensity of due to peroxidase
varieties Hilum color Color of hairs of main stem Flower color of hypocotyl Plant growth type leaflets of leaf brown color of pod activity in seed coat
S ol PRty i syl 3 gdoeal Ly B E S o) 5,0
Clark Black Tawny Viole Present Indeterminate Pointed ovate Dark Absent
“, ol PRty i 5,05 3 gdouali Ad B E S o) IRy
2 M11 Black Tawny Violet Present Indeterminate Pointed ovate Dark Absent
- ol PRty i 5,05 3 gdouali Ad B E S o) IRy
S M7 Black Tawny Violet Present Indeterminate Pointed ovate Dark Absent
<] Y . P . . .
o ol Py s 3ls > gdowals L 55 eSS o, FgiRY
M9 Black Tawny Violet Present Indeterminate Pointed ovate Dark Absent
ol PRty b syl 5 gdoes Ly das B E e Lo 0 3,00
DPX Black Tawny Violet Present Semi-determinate Pointed ovate Medium Absent
\\3‘\ r-o€ % s lose S b syl 3 5o LS B E e ey syl
- Gorgan-3  Light Brown Grey Violet Present Determinate Pointed ovate Light Present
[V}
s
o VO 5 n ey Slese G S o 3l 3 gdone LS 7 E e Ne2S sl
© Hood 75 Light Brown Grey Viole Present Determinate Pointed ovate Light Present
A
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Table 2. Continued

Plant characteristics 28 s
ol 55T 555, iy 5 2 S
oS 5K, J5 55 sen R gate o548 &5 s SnSTy ol s
BRI Sl 4L Anthocyanin £, il oM Coloration
plé Hilum color Color of hairs of KK, coloration of Aoy o Shape of lateral Intensity of due to peroxidase
Varieties of seed main stem Flower color hypocotyl Plant growth type leaflets of leaf brown color of pod  activity in seed coat
\\23 I 0y Slosgd 6"""‘? Ak FSIRY S gdous Ly e =23 s,lL
¥ Talar Dark Brown Tawny White Absent Determinate Triangular Light Absent
[e2]
s Jr : ¢ . . y 4 .
o Hill o5 Slosg Lsﬁ:.,\;f Al FPIRY S gdoee Ly B FEr e =23 FRiRY
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ol PRty L PR(RY 3 gdouali i) B E S S 5,0
W, L17 Black Tawny White Absent Indeterminate Pointed ovate Light Absent
f ol ol PRty L PR(RY 3 gdouali i B E S S 5l
< Williams Black Tawny White Absent Indeterminate Pointed ovate Light Present
%‘ oo olw PRty i PR(RY 3 goual i sk Lo ge syl
) Sepideh Black Tawny White Absent Indeterminate Triangular Medium Present
ol o5 Slosgd S 1 U 3yls 3 gdoeals Ldy J:';GQJ"V’J =23 syl
Zan Dark Brown Grey Violet Present Indeterminate Pointed ovate Light Present
52l 50 e lose PRty b sl 3 gdoual i B E e Lo ge syl
Enterprise Light Brown Tawny Violet Present Indeterminate Pointed ovate Medium Present
P o5 Slosgd S 1 R FPIRY S gdoee Ly J:';GQJ"V’J =23 ERiRY
Sahar Dark Brown Grey White Absent Determinate Pointed ovate Light Absent
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Table 3. Mean comparison of plant height and time of maturity of soybean varieties through least
significance difference (LSD) at 0.01% level probability level

@Lf Slie
Plant characteristics

‘c,{tus)\

Plant height (cm)

(G32) S oy 0L
Time of maturity (day)

Gorgan-3 126.65 M7 109
M11 109.5
M9 110
DPX 139.27 ND Gorgan-3 146 D
Sepideh 124.35 ND Hood 75 1435 D
Clark 121 ND Hill 1435 D
M9 108.8 D DPX 141 D
T L17 103.23 D Talar 139.5 D
Soybe-;; :/ a’rieties Williams 103 D Sahar 133 D
Hood 75 102.47 D Clark 126 D
M7 102.47 D Williams 1195 D
Sahar 100.55 D L17 116.5 ND
Hill 98.53 D Sepideh 1155 ND
M11 96.43 D Zan 1155 ND
Zan 79.79 D Enterprise ~ 101.5 ND
Enterprise ~ 79.2 D
Talar 72.62 D
LSD 0.01% 14.54 7.69

Olsgime 12) pleza e tND (o s + /Y Jlazl pedas 3 1 (ime) leze D
D: Distinct (Significant at 0.01% level); ND: Not-distinct (non significant)
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calculated from 8 morphological characteristics (a) and 16 microsatellite markers (b)
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Identification and distinction of soybean commercial cultivars using
morphological and microsatellite markers

Jamali, S. H.}, L. Sadeghi? and S. Y. Sadeghin-Motahhar®

ABSTRACT

Jamali, S. H.,, L. Sadghi and S. Y. Sadeghin-Motahhar. 2011. Identification and distinction of soybean commercial

cultivars using morphological and microsatellite markers. Iranian Journal of Crop Sciences. 13 (1) 131-145. (In Persian).

To identify and discriminate 15 soybean commercial cultivars, 11 morphological characteristics viz. plant
height, timing of beginning of flowering, timing of maturity, anthocyanin of hypocotyl, growth type, color of
hairs on main stem, shape of lateral leaflets, flower color, intensity of brown color of pod, seed coat color due to
peroxidase activity, and seed hilum color were assessed and measured. This experiment was conducted during
2007-08 growing seasons using randomized complete block design with three replications in Karaj. Distinctness
of cultivars was determined using UPOV’s recommended method for two growing seasons (COYD).
Considering seed hilum color, color of hairs on main stem, and flower color soybean cultivars were grouped in
similar group. Pair-wise tables were used for discriminating within-group cultivars by other qualitative traits.
Analysis of variance for quantitative traits showed very high significant differences (p<0.001) between cultivars.
Molecular tests, 16 microsatellite markers were used in cultivars fingerprinting. These markers could distinguish
between cultivars except two of them. To determine optimum combination of markers, all markers were used
which led to selection of three SSR loci; Satt231, Satt005, and Satt274. These three microsatellite loci with the
most discriminative power and effective number of alleles were used in cluster analysis and led to the same
distinction results using 16 markers. Since these markers are not influenced by environmental conditions,
therefore, could be utilized as complementary traits to morphological and physiological characteristics in

identification of soybean cultivars.

Keywords: Distinction, Identification, Morphological characteristics, Soybean and SSR Markers.
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