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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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Ve


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

[ Downloaded from agrobreedjournal.ir on 2026-05-25 ]

[ DOR: 20.1001.1.15625540.1390.13.1.10.4 ]

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

355 adsl o8, Sledd Gria pls )l e )y il s
oheleT ol 58050 a2 s b5l By s
Foe s PT cla PT slues Lo gn 5 ob 4 457 515 OLi
3550 0l gale sy SN 55 (6 fhy el )6
S NS s o S b e 53 g
o Olioes L (Y JSC8) Cosladls 5 52
oyl sala sy sl Kl JSKadkir 034 i 31 Sl
RFLP sl Kl 5 S5 58500 Slis b i s
3,15 by Slac—3 85 5 pLS,1 53 AFLP 5 RAPD
(Giancola et al.2002; Powell et al. 1996)
mesdhe oylalag; J S sl Sl
5325 A O 2l e 5105015, 55
S35 = S piF bl Vg JSsus

1

o = (Giancola et al., 2002) ol LSan 5 Y Sl
ol galssy 5 (K5t 550 slposrls oS 5 Sl
S ol o8 5000 L bt Ly i o) 855005
Ay5T ey oyl sale s 5 sla KoL (slaosls
SN 5 NP Dlio 035 3 5o
583 &S 5 Jlols g T ol NT 5 55 5lde
i L oelys sla 55 55 il s, o)
Sealiaul Jds e a5 Sl a5 s
S Sl ey S e sl SIS
Ll an a5 L aLS (bl o (3 la el
bl gl b ol gl s LT
,>.(Giancola et al., 2002; Rongwen et al., 1995)
oyl sale sy sla SOl & s sdaline 33 SiuleiT oyl

0.9

3 a

Al QY\:—/\AJST Sy

No. of al

é 0s
q
q & 0.7
g
A 0.6
)¢
S
3% 0.5 ]
c
. £
N E o .
c
v
& 03
L]
0.2
0.1
[e]
o 1 2
1
0.9
— 08
e
‘q g 0.7
3 i
i\ o 0.6
+ c
28
3 ®
: £ 0.4
N E ' a
3]
3 0.3
[a) L]

0.2

0.1

Satt0os
Satt274 50“?31 A
A
AR
L _J
6 7 a
leles/states
Satt231
sangza Salto0s
‘A
[ 3
Assr
L )

Al SV e s PT sl

No. of effective alleles/states (Ae)
Il b T sl W(Morph.) S 553 585 00 Slis 5 (SSR) o)l gale 555 (sl SSLEI(D) 55led &y o bl ,I-Y IS

S 5 ol 03 0ds S SSR S aw (o) WT(AR) Jge ol - b ge PT sl 5 (YU) allss

Wlokd et ol ba SSLES
Fig. 2. Correlation between discriminative power (D) of microsatellite (SSR) and morphological markers

(Morph.) with their number of alleles or states (up) and number of effective alleles or states (Ae) (down). Three
SSR markers which were selected in stepsof combination of markers are indicated with their name

\EA


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

[ Downloaded from agrobreedjournal.ir on 2026-05-25 ]

[ DOR: 20.1001.1.15625540.1390.13.1.10.4 ]

Al e Ol 55 1y IS g sla SSLis 5

Sl ol
AP D o ylei 4 Slides lea Bl dlae oyl
S el o il YAV YA e Y
(sl paly pige 5 (oLb Lo pdas 875 OLGT
CW‘C)L;:.S:J szd..cbtgl.ae\:douwﬁ:u
5 el sle iy bl ol s g g
.:zf@}.(.iﬁ slesT Jsl dle (gl 1 s S\ San

References

Glraid g9y 2 @1 as)s05S oSl 5035 p 535
L 1010 0,85 el 0> S abie S5
by 4568 5L 09,8 e ai gy ol sale sy
ﬁlplgj)@)quTal.\;ﬁjaQ.s;M
Spdy ASU pde 4 a5 L (Song et al., 2004) ool
x5 D9k O o d s ol 51 S0
)bUJ}‘%ﬁﬂ))‘)L@JT«:LﬁUJPU&
b 35 Gl 0 o 57 L3 gd (o 2 oL 3T

obul.u\&l‘-:aﬁ‘coh\/d:xou;jj)j&?m&\}o@

oolalwl 3590 xbe

Bonato, A. L. V., E. S. Calvo, I. O. Geraldi and C. A. A. Arias. 2006. Genetic similarity among soybean
(Glycine max (L) Merrill) cultivars released in Brazil using AFLP markers. Genet. Mol. Biol. 29: 692-704.

Bonow, S., E. V. R. Von Pinho, M. G. C. Vieira and B .Vosman. 2009. Microsatellite markers in and around

rice genes: Applications in variety identification and DUS testing. Crop Sci. 49: 880-886.

Botstein, D., R. L. White, M. Skolnick and R.W. Davis. 1980. Construction of a genetic linkage map in man
using restriction fragment length polymorphisms. Am. J. Hum. Genet. 32: 314-331.

Brown-Guedira, G. L., J. A. Thompson, R. L. Nelson and M. L. Warburton. 2000. Evaluation of genetic
diversity of soybean introductions and north American ancestors using RAPD and SSR markers. Crop Sci. 40:

815-823.

Chung, G. and R. J. Singh. 2008. Broadening the genetic base of soybean: A multidisciplinary approach.
Critical Rev. in Plant Sci. 27: 295-341.

Diwan, N. and P. B. Cregan. 1997. Automated sizing of fluorescent-labeled Simple Sequence Repeat (SSR)
markers to assay genetic variation in soybean. Theor. Appl. Genet. 95: 723-733.

Fu, Y. B., G. W. Peterson and M. J. Morrison. 2007. Genetic diversity of Canadian soybean cultivars and
exotic germplasm revealed by simple sequence repeat markers. Crop Sci. 47: 1947-1954.

Giancola, S., S. M. Poltri, P. Lacaze and H. E. Hopp. 2002. Feasibility of integration of molecular markers
and morphological descriptors in a real case study of a plant variety protection system for soybean. Euphytica

127: 95-113.
Gunjaca, J., 1. Buhinicek, M. Jukic, H. Sarcevic, A. Vragolovic, Z. Kozic, A. Jambrovic and I. Pejic. 2008.
Discriminating maize inbred linesusing molecular and DUS data. Euphytica, 161: 165-172.

Hartl, D. L. and A. G. Clark. 1997. Principles of population genetics. 3ed. Sinauer Associates, Sunderland,
Massachusetts. 542 pp.

Kwon, Y. S., J. M. Lee, G. B. Yi, S. I. Yi, K. M. Kim, E. H. Soh, K. M. Bag, E. K. Park, I. H. Song and B.
D. Kim. 2005. Use of SSR markers to complement tests of distinctiveness, uniformity, and stability (DUS) of

pepper (Capsicum annuum L.) varieties. Molecules and Cells 19: 428-435.
Mantel, N. 1967. The detection of disease clustering and a generalised regression approach. Cancer Res. 27: 209-220.

Narvel, J. M., W. R. Fehr, W. C. Chu, D. Grant and R. C. Shoemaker. 2000. Simple sequence repeat
diversity among soybean plant introductions and elite genotypes. Crop Sci. 40: 1452-1458.

Nei, M. and W. Li. 1979. Mathematical model for studying genetic variation in terms of restriction

Vey


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

[ Downloaded from agrobreedjournal.ir on 2026-05-25 ]

[ DOR: 20.1001.1.15625540.1390.13.1.10.4 ]

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

endonucleases. Proc. Natl. Acad. Sci. USA 76: 5269-5273.

Powell, W., M. Morgante, C. Andre, M. Hanafey, J. Vogel, S. Tingey and A. Rafalski. 1996. The
comparison of RFLP, RAPD, AFLP and SSR (microsatellite) markers for germplasm analysis. Mol. Breed.
2:225-238.

Promega. 2004. SILVER SEQUENCE™, DNA Sequencing System. Technical manual No. 023.

Www.promega.com.

Rodrigues, D. H., F. A. Neto and I. Schuster. 2008. Identification of essentially derived soybean cultivars
using microsatellite markers .Crop Breed. Appl. Biotech. 8: 74-78.

Rohlf, F. J. 1998. NTSYS-pc Numerical Taxonomy and Multivariate Analysis System, Version 2.02. Exeter
Software, New York.

Rongwen, J., M. S. Akkaya, A. A. Bhagwat, U. Lavi and P. B. Cregan. 1995. The use of microsatellite DNA
markers for soybean genotype identification. Theor. Appl. Genet. 90: 43-48.

Rotondi, A., M. Magli, C. Ricciolini and L. Baldoni. 2003. Morphological and molecular analyses for the
characterization of a group of Italian olive cultivars. Euphytica, 132: 129-137.

Saghai Maroof, M. A., K. M. Soliman, R. A. Jorgensen and R. W. Allard. 1984. Ribosomal DNA Spacer-
length polymorphisms in barley: Mendelian inheritance, chromosomal location, and population dynamics.

Proc. Natl. Acad. Sci. USA 81: 8014-8018.
Singh, R. K., R. K. Sharma, A. K. Singh, V. P. Singh, N. K. Singh, S. P. Tiwari and T. Mohapatra. 2004.
Suitability of mapped sequence tagged microsatellite site markers for establishing distinctness, uniformity

and stability in aromatic rice. Euphytica, 135: 135-143.
Song, Q. J,, L. F. Marek, R. C. Shoemaker, K. G. Lark, V. C. Concibido, X. Delannay, J. E. Specht and P.

B. Cregan. 2004. A new integrated genetic linkage map of the soybean. Theor. Appl. Genet. 109: 122-128.

SPCRI (Seed and Plant Certification and Registration Institute). 2007. National Guidelines for the
Conductof Test for Distinctness, Uniformity and Stability in Soybean. GLYCI_MAX/253/86/124. SPCRI,
Karaj. (In Persian)

Tessier, C., J. David, P. This, J. M. Boursiquot and A. Charrier. 1999. Optimization of the choice of

molecular markers for varietalidentification in Vitis vinifera L. Theor. Appl. Genet. 98: 171-177.

Tommasini, L., J. Batley, G. M. Arnold, R. J. Cooke, P. Donini, D. Lee, J. R. Law, C. Lowe, C. Moule, M.
Trick and K. J. Edwards. 2003. The development of multiplex simple sequence repeat (SSR) markers to
complement distinctness, uniformity and stability testing of rape (Brassica napus L.) varieties. Theor. Appl.

Genet. 106: 1091-1101.

Ude, G. N., W. J. Kenworthy, J. M. Costa, P. B. Cregan and J. Alvernaz. 2003. Genetic diversity of soybean
cultivars from China, Japan, North America, and North American ancestral lines determined by amplified
fragment length polymorphism. Symposium on Transgenic Pest-Resistant Crops held at the Annual ASA-

CSSA-SSA Meeting: 1858-1867.

UPQV (International Union for the Protection of new Varieties of Plants). 1991. International convention
for the protection of new varieties of plants, Publication No. 221 (E), March 19, Geneva.

UPOV (International Union for the Protection of new Varieties of Plants). 1996. Combined-Over-Years
Distinctness and Uniformity Criterion. TC/33/7. Geneva, Switzerland.

Watson, S., J. Ward and S. T. C. Weatherup. 1998. DUST, Distinctness, Uniformity and Stability Analysis
System, Version 6.1.0. Department of Agriculture for Northern Ireland.

\R23


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

[ Downloaded from agrobreedjournal.ir on 2026-05-25 ]

[ DOR: 20.1001.1.15625540.1390.13.1.10.4 ]

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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