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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)
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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)

YA


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 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1390.13.1.10.4 ]

Sl Lol 5 ge T Ol joe W IIT sl 2! 531
1ol Sy T sl Uy Sl i 1 i
o KLt onl Ol 5l Bn g Sslime S e T slaw
oSl 5 £ o i slls JTV L Satt005 oS-
S5 IS L FIY Ol s ass 5 g0 T o i Sat231
L /¥ SIPIC) JSbdir SLedb! (gl gmmee anals
Syl o e s 3,51 5 (/00 KL L) /YO
OT oy =aS 5 Satt231 Kolti as by 2 (D) jlos
S 4S5y /8) 5Kke L Satt002 Sl 4 laze
Ol ) (K580 50 Slio (sl OT i I i

(F Jgd) 55 (470

)"j)lbgrbu d—p s o/ dl_d:-‘ch)b Sl
YOS S o8, o o s 8l S
350 oy alie (S5t o Slio L 5l aS
u;c_&\;:ﬁvj)gwdﬁiﬁcw)hm\f@
355 sl o35 SIMLL (MO M7 ods G2tie o3
(¥ dodr) dis g 5w ya55 (&S,
olgnlos s Sl SO (J9Ug0 4 i -
Siale3T opl s eslizal 3 40 o)l sale sy, SLES VF
ol o 53 HTY/A o S5La b ITHY g samme )3
Gla T 5 La T 5w Ktes 153 505 3l
L 5 (R2=0.65) 5 - YU Lews b LS 53 3 5 30 i g0

030zl 5550 o)l sale sy L VF 3ls S5 5 (PIC) JSKb i Sledbl Ol jao cla T sl ~F 5
Table 4. Number of alleles, Polymorphic Information Content (PIC) and discriminative power of 16
microsatellite markers

355035 oled 55K es S Jige T slaws S| Ol 50 PVCRUIRE
sy Sl oKl pb Linkage group and M7 sl Effective No. IS s Discriminative
No Locus name chromosome number No. of alleles of alleles PIC Power
1 Satt042 Al 5 3 25 0.52 0.64
2 Satt177 A2 8 3 2.2 0.48 0.59
3 Satt197 B1 11 6 29 0.62 0.70
4 Satt066 B2 14 4 25 0.52 0.63
5 Satt294 C1 4 3 24 0.49 0.62
6 Satt357 Cc2 6 3 15 0.30 0.36
7 Satt365 Cc2 6 2 2.0 0.37 0.53
8 Satt184 Dla 1 4 25 0.52 0.63
9 Satt172 D1b 2 3 2.2 0.45 0.59
10 Satt005 D1b 2 7 4.4 0.74 0.82
11 Satt274 D1b 2 4 35 0.66 0.76
12 Satt002 D2 17 3 15 0.30 0.36
13 Satt231 E 15 6 4.7 0.75 0.84
14 Satt124 K 9 4 2.8 0.59 0.68
15 Satt337 K 9 4 1.8 0.40 0.46
16 Satt567 M 7 2 2.0 0.37 0.53
Average = K. 3.8 2.58 0.51 0.61

n 3 UPGMA (2, KU1 51 oslizal b pl6 51 J 5S35
(=0 55 o plol S Sl s b S
i e ¢SS K a1, MLL 5 ¢SS
o ol aslial L S Y-0E 85 V0 558 3,
L s ot plaze SuSS 51 AST (S5 58050
s S oyl sala sy sl Kolis 3l eslin

AR

3ok 055 53 o (3N g Lt g 5 o a8
jdf)%rg)lé‘jQT&%}(FJJW)DPX
S pm s 5 Kol 3 (6 Jles) MLL
Wiy ol b 5l S S 03 4 /¥4 sl 8

S (/00 Jslas) ST S5s 50

slaosls glad = a2 5l ol (‘;ﬁ)u\—j.}


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 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1390.13.1.10.4 ]

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

S s Slai L Satt005 [ Siles S 5 al> e
);.u\ﬁgpl)ﬁwf;¢u,\¢_@>\u
Sl U 23S sl m sy et el Jo e
03979 cmlgs 5 s ab $ LS s Sl L
Syga sldie il L3 SLis 55 4 Satt274 Kl
,‘\gp@#;\bﬁwﬁbr@,l@ﬂ.\x@w\
S a4l oo Jos 5o S das LEalST /8T 4 1 0/VO
=0 95 by Sz ) (B Jgir) oy 5 085 Lt
iS4 o j3 4 S a5 MIL 5 S NS
KdSS lg asls SLSS 6oly oK oyl sale s
Sl 6,5 LS L0 8 s oSS
o= (VIAF) 5l & yas Pt 4_S Satt231
3 Pl LT sl dbe 3 03 s b SO
SRS Sl o8y S VF el (145 5 4 o e
Gl KLt 035531 Ly dSaile 3L L aze o

J‘:’" - QJJ 5 O‘J' iy b j‘ - slxe
Sie KL ol 4 (Satt274 5 Satto05 s 5 4)
SRS G @ g 3 5 95 4 plete b ol i

0 Jgus) Sl

353 K SIMIL 5 M7 (M9 56 g o1 pioens
i JoB 55 an (&S ST 5 5 sl o3
crl SIMLL 5 &S IS 055 55 5Led 4 ST el
s w538 Sllls () JSK8) W5 S e 32 b
b s o518 3 o)l gale )y sl Sl Ul
35 ST (S5 )0 Slio b 5l el t
.(Diwan and Cregan, 1997)
S KL el oS 5 035 Iy skt 4
eSS 3 b KL plad oslizl I Jol ans 4
0 8 5l (K e SO sl 05 i 6
ﬂckafﬁjad.uu\{ajfgl}a’\dj_wi
Sroiln =S5 2 Glp plete p b)) i sl
cdjlﬂ\_k>f)>..\_wﬁ&|.k_‘>4_g(a 4_14_1‘))
N(N- OLes 511 1 Sl o 2 S Satt231 Kl
S 15D Ol 5 srleze a5l 085 i 1)/2
s_,_:.fj cr;: 4.1:-;&)2 A ub&;\ «(F 4@‘)) b}u@
53 okd Olsl SSLas L siledl Sl n-151 &K a
oS5 A B I8 E S5 05T 355 S5 dl e

Qﬁ‘)b.)}f}:MCJL&)@JE\J:-A{‘)XkJL\}JS

b SLas Izl o 5 b 5555 5 bl Sl 93 55 b SSLES oS 5 s io =0 J sl
Table 5. Comparison of combination of markers in the actual and theoretical states with consideration of
independence of markers

lata i pB) o sl

Number of indistinguishable pairs

Sl oKl ol b3l 3l es sdalin SO 05 Jitws 5 L 5lasl ) 50

Locus name Experimentally observed  Expected with consideration of independence
Satt231 14 15.75
Satt231+Satt005 2 2.68
Satt231+Satt005+Satt274 1 0.63

Ll 0351 e SOl V8l eslial gl bl g
Syl e ls el s SOl (glad g 4
PSS e e dA) g T slied 5 (D) 2l
09,5 S s Satt274 5 Satt005 (Satt231 KL aw
oS (o 1)) m) 3,8 s Kkt o 51 b
b St S 5 Slombos Jolje 55 1 LT Sl
la KL s Sy lie o5 LT 51 dyles o Aol

w5 ol s 5o GRS aw ol 5l eslizal |

SOLENE elss ul b 5 CNS) a8 el
e IVE Cal s ol e (Sasan 5 (4/Y4)
5 3l o) 0S8 ST (gl ey e (Stcan
VY ¢ esle L O ga3T Sl eslizal b 55 (Soles V8
j:ﬁ\oﬁ‘g'ﬁgwgﬁ‘w:f}l{.ﬁww
tu,\&_:ia:ﬁﬁmuwém;‘(\f,)m


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 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1390.13.1.10.4 ]

Bl KL s o i 5L Sl zls
Sy (Sen 3 43,8 513 0] oSy Laze
ssb 4o LT 51 0l e D(R?=0.94) 5PIC - YL
55 4 B 05 gad oslinal b SSLES anglin 53 o Sl
S 5 obsal 13D el i Les ulajT o
o3zl cpl3 ) &S g b S ol
..Ll.sjf
S $o s slserls S 5l ey
r\_?dljﬁl_uu&_i\ claosls U (&S 5 i)
L elin Ly 5 o185 cglas 5 4y 32
Lo s FLe G (Sean o (Sl 0k 81,1 )
gt IOA Jsle O 03T G b 5 LgT eSs oS

sl a0l K L T Slsl 5 5 sluw 4
S sl b 313 o T G113 5 i W T
o= 5> (Tessier et al., 1999) 5 4 dal = i D
(T s U Satt197 Koles Sals g s b taleT
sl PT ke L Satt274 Kls 51 (s 2t PT sl
sl 5 5lad Syl oS (Y K8 5 Fdsur) 5 5es
ESe La T sl 55 cpl 3l 635 208 OT Jige PT
e S Ol e bS5 15 s SO s e
(R?=0.85) LT 550 PT sliw L b Sl plas & y5
ol sLowl JIT 51w L 0T bLs L aslis o
g (Y JS8) sl o s e s 50 35 (RP=0.5)
Satt337 5 Satt184 (Satt006 (Satt124 (Satt274 SSLis
plas O yds gl yls (.JJT)L@.?:-QJ)_:\)\J 39l 5
il g Satt274 Kolis LT o 5148 Ls g 5 slie

gorgan-3

|

061
[C]

L5 5 st s UPGMA o2, 1 3l e3litl b L s 055 V0 (sl gt 4 2 1 ol pl S 5,05 - JSC

(0) ol sabe sy SLas VF 5(8) LS54 5590 Codo A Sl ok deaslone s
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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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