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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)
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Fig.1. Dendrogram of 15 soybean varieties based on UPGMA cluster analysis of Dice similarity matrix
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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