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Taxonomic study of Viola albida complex based on RAPD data
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ABSTRACT: A taxonomic study of Viola albida complex, containing the representative individuals of three taxa,
V. albida var. albida, V. albida var. chaerophylloides, and V. albida var. takahashii, was done based on RAPD data.
The amplified loci were 476 in total; obtained with 68 universal primers on seven OTUs. Nei’s genetic dissim-
ilarity appeared relatively low within individuals of V. albida var. albida and V. albida var. chaerophylloides
(0.118-0.171 and 0.051 respectively), however, it was higher in individuals of V. albida var. takahashii (0.348).
On the other hand, there is no specific trend in terms of genetic dissimilartiy among taxa, such as between indi-
viduals of V. albida var. albida and V. albida var. takahashii, between those of V. albida var. albida and V. albida
var. chaerophylloides, and between those of V. albida var. albida and V. albida var. takahashii. The similarity of
OTUs studied is high in clustering analysis, so that this result is compatible with the establishment of this complex.
All OTUs are clustered within two groups. The individuals of V. albida var. takahashii, however, are clustered
both to the group of V. albida var. albida and to the group of V. albida var. chaerophylloides, meaning that the
genetic difference is high which would be commensurate with their morphological variations.
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microspecies (Davis and Heywood, 1963), superspecies (Mayr
1969), semispecies (Grant, 1957; Baum, 1972), multispecies
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Fig. 1. Variations of leaves in Viola albida complex. A—C: V. albida
var. albida, characterizing by having simple teeth of leaf; D—E: V.
albida var. takahashii. Note that not only the lobed- and parted-leaf,
but the leaflets having rudimentary petiolule with less than three of
them; F=G: V. albida var. chaerophylloides, characterized by having
lobed-leaflets and petiolules developed at five leaflets each. (A is the
same as TS of OTU, B=T8,C =T16,D=D33,E=D35,F =N5,G=N7)
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Table 1. Genetic dissimilarity matrix calculated by Nei(1972)’s
genetic coefficient based on RAPD data of V. albida complex.

OTU T5 T8 T16 D33 D35 N5 N7

TS -

T8 0.15617 -

T16 0.17143 0.11778 -

D33 0.25645 0.21394 0.26425 -

D35 0.46357 0.4167 0.42387 0.34807 -

N5 0.33022 0.31113 0.30383 0.28403 0.30111 -

N7 0.33146 0.3038 0.29235 0.27661 0.29799 0.05112 -
T5
T16
D33 } !l
D35
» N5 }
. N7

0.34 0.27 0.20 0.12 0.05
Coefficient

Fig. 2. A UPGMA phenogram of V. albida complex based on
RAPD data. See Fig. 1 to match OTUs.
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Appendix 1. List of primers used for the study.

Primer code Sequences Primer code Sequences Primer code Sequences Primer code Sequences
OPAO1 CAGGCCCTTC OPBO1 GITTCGCTCC OPO01 GGCACGTAAG OPABO1 CCGTCGGTAG
OPA02 TGCCGAGCTG OPB02 TGATCCCTGG OPO02 ACGTAGCGTC OPABO02 GGAAACCCCT
OPA03 AGTCAGCCAC OPBO03 CATCCCCCTG OPO03 CTGTTGCTAC OPABO3 TGGCGCACAC
OPA04 AATCGGGCTG OPB04 GGACTGGAGT OPO04 AAGTCCGCTC OPAB04 GGCACGCGTIT
OPAO5 AGGGGTCTTG OPBO05 TGCGCCCTTC OPOO05 CCCAGTCACT OPABO5 CCCGAAGCGA
OPA06 GGTCCCTGAC OPB06 TGCTCTGCCC OPO06 CCACGGGAAG OPAB06 GTGGCTTGGA
OPAO07 GAAACGGGTG OPB07 GGTGACGCAG OPO07 CAGCACTGAC OPABO7 GTAAACCGCC
OPAO8 GTGACGTAGG OPB08 GTCCACACGG OPO08 CCTCCAGTGT OPABOS GTTACGGACC
OPA09 GGGTAACGCC OPB09 TGGGGGACTC OPO09 TCCCACGCAA OPAB09 GGGCGACTAC
OPA10 GTGATCGCAG OPB10 CTGCTGGGAC OPO10 TCAGAGCGCC OPABI10 TTCCCTCCCA
OPAL1l CAATCGCCGT OPBI1 GTAGACCCGT OPO11 GACAGGAGGT OPABI1 GTGCGCAATG
OPA12 TCGGCGATAG OPB12 CCTTGACGCA OPO12 CAGTGCTGTG OPABI12 CCTGTACCGA
OPA13 CAGCACCCAC OPB13 TTCCCCCGCT OPO13 GTCAGAGTCC OPAB13 CCTACCGTGG
OPA14 TCTGTGCTGG OPB14 TCCGCTCTGG OPO14 AGCATGGCTC OPAB14 AAGTGCGACC
OPA15 TTCCGAACCC OPBI15 GGAGGGTGIT OPO15 TGGCGTCCTT OPABI15 CCTCCTTCTC
OPA16 AGCCAGCGAA OPB16 TTTGCCCGGA OPO16 TCGGCGGTTC OPABI16 CCCGGATGGT
OPA17 GACCGCTTGT OPB17 AGGGAACGAG OPO17 GGCTTATGCC OPAB17 TCGCATCCAG
OPA18 AGGTGACCGT OPB18 CCACAGCAGT OPO18 CTCGCTATCC OPABI18 CTGGCGTGTC
OPA19 CAAACGTCGG OPB19 ACCCCCGAAG OPO19 GGTGCACGIT OPABI19 ACACCGATGG
OPA20 GTTGCGATCC OPB20 GGACCCTTAC OP0O20 ACACACGCTG OPAB20 CTTCTCGGAC

Appendix. 2. Electrophoresis photographs of RAPD using random primers. Refer Appendix 1 for the primers used (OPA1-13). OTUs (T5—

N7) correspond to Fig. 1.

OPA1 0OPA2 OPA3
T5 T8 716 D33 035 N5 N7 T5 T8 T16 D33 D35 N5 N7 _T5 T8 T16 D33 D35 N5 NT

1kb

3]

1kb

OPAT1 OPA1Z2

OPAB OPAS OPAID
T5 T8 716 033 D35 N5 N7 T5 T8 T16 D33 D35 N5 N7 T5 T8 T16 D33 035 N5 N7

OPA14 OPAIS OPAIS
T5 T8 T16 D33 D35 NS NT_T5 T8 T16 D33 035 NS N7 _T5 T8 T16 D3 D35 NS NT

BIPAIZE 255X K407 25

S L L EL LTEE
‘111111

OPAIZ

T5 T8 716 D33 D35 N5 N7 75 T8 T16 D33 D35 NS N7 75 T8 T16 D33 D35 NS N7

OPAS OPAS OPAT
15 T8 T16 D33 D35 NS N7 T5 T8 T16 033 D35 N5 N7 T5 T8 T16 D33 D35 NS NT

THEC

QPA1T OPAIE OPAID
TS5 T8 T16 033 035 NS NT T5 T8 116 DI3 D35 NS N7 T5 T8 T16 D33 D35 NS N7
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Appendix. 2. Continued.

OFB1 orB2 OPB83

OPAZO
T5 78 T16 533 D35 N§ N7 T5 T8 T16 D33 D35 NS N7 T5 T8 T16 033 D35 N5 N7 T5 T8 T16 D33 D35 N5 NT

OPBS OPBE
T5 T8 T16 033 D35 W5 N7 T5 T8 T16 D33 035 N5 N7 T5 TA T16 D33 D35 N5 N7 T5 T8 T16 D33 D35 N5 N7 _T5 T8 T16 033 D35 N5 N7 _T5 T8 T16 033 035 NS N7

OPB13 OPE14 OPB1S OPB16 OPB17 OPB18
T5 T8 T16 033 D35 N5 N7 T5 T8 T16 D33 D35 NS N7 TS5 T8 T16 D33 0G5 NS N7 T5 T8 T16 D33 D35 NS N7 TS5 T8 T16 D33 D35 N5 N7 T5 T8 T16 D33 D35 N5 N7

OPB19 OPB20 OPO1 orPo2 OPO3
T5 T8 _T16 D33 D35 NS N7 T5 T8 T16 D33 D35 NS N7 T5 T8 T16 033 D35 N5 N7_T5 T8 T16 033 D35 N5 N7 T5 T6 716 D33 D35 N5 NT

OPQOS OPO6 OPOT

: OPO8 QPO10 OPO13
5 T8 T16 D33 D35 N5 N7 T5 T8 T16 D33 035 N5 N7 _T5 T8 716 D33 D35 N5 N7 T5 T8 T16 D33 D35 NS N7 T5 T8 T16 D33 D35 N5 N7 T5 T8 T16 033 035 N5 N7

OPO18 P09 QPO20
T5 T8 T16 D33 035 NS MNTT6 T8 T16 033 035 NS N7 TS5 T8 116 D32 D35 NS N7

Korean J. Pl Taxon, Vol 40, No. 2
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Appendix. 2. Continued.

P, PABT
TS5 TATIED3AIDIS NS N7 TS5 T8 T16 D32 D35 NS N7 T5 T8 T16 D33 035 NS NT

OPAB1T OPAB3 OPAB4
T5 T8 T16 D33 D35 NS N7 T5 T8 T16 D33 D35 NS N7 TS5 T8 T16 D33 D35 NS NT

o
g
-3
o
@
o
o

OPABS OPABS OFABIO OPABRLI OPABI2 OPAB14
T5 T T16 D33 D35 NG N7 T6 T8 T16 D33 D36 N5 N7 _T56 TA T16 033 D5 N6 N7 T5 T8T16 033 035 N5 N7 T5 T8 T16 033 D35 NS N7 _T5 T8 T16 D33 D35 NS N7

OPABIS OPABZ20
T6E T8 T16 D33 D35 NS N7 T5 T8 T16 D33 D35 N5 N7

OPAB1E OPABIT QOPAB1E
T5 T8 T16 D33 D35 NS N7 T5 T8 T16 033 035 NS N7 T5 T8 T16 D33 035 N5 N7

Appendix 3. RAPD data matrix of Viola albida complex. See Appendix 3. Continued.

Appendix 1 to know the primers in detail. OTUs correspond to Fig. 1. DNA No.

DNA No. Primer code Size(kb) Bands T5 T8 T16 D33 D35 N5 N7

Primer code Size(kb) Bands TS T8 TI16 D33 D35 N5 N7 OPA4 1.84 1 1 1 1 1 0 1 1
OPA1 1.66 1 0 0 0 0 0 1 1 1 2 0 1 1 1 0 0 0
1.5 2 0 0 0 0 1 0 0 0.92 3 0 1 1 0 0 0 0

1.38 3 1 0 0 1 0 0 0 0.75 4 1 1 1 1 1 1 1

1.26 4 0 1 0 0 0 1 1 0.56 5 1 1 1 1 1 1 1

1.24 5 0 0 0 0 1 0 0 0.45 6 0 0 0 1 1 1 1

1.12 6 1 1 1 1 0 1 1 0.4 7 1 1 1 0 0 0 0

0.75 7 1 1 1 1 1 1 1 OPAS 1.66 1 0 0 1 0 0 0 0

0.62 8 1 1 1 1 0 1 1 1.5 2 1 0 0o 0 0 0 0

0.56 9 0 0 0 0 1 0 0 1.38 3 1 1 1 1 0 1 1

0.5 10 1 1 1 1 1 1 1 1.12 4 1 0 1 0 0 1 1

0.3 11 1 1 1 0 0 0 0 1 5 0 1 0o 0 0 0 0

OPA2 1.38 1 0 0 0 0 1 0 0 0.84 6 1 1 0 1 0 1 1
1.24 2 1 1 1 1 0 1 1 0.75 7 1 1 1 1 1 1 1

1 3 0 0 0 0 1 0 0 0.56 8 0 1 0 0 0 0 0

0.84 4 1 1 1 1 0 1 1 0.35 9 0 0 1 0 1 1 1

0.56 5 1 1 1 1 1 1 1 OPA6 1.5 1 1 1 1 1 1 1 1

0.4 6 1 1 1 1 1 1 1 1 2 1 1 1 1 0 1 1
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Appendix 3. Continued.

Appendix 3. Continued.

DNA No. DNA No.

Primer code Size(kb) Bands TS5 T8 TI16 D33 D35 N5 N7 Primer code Size(kb) Bands T5 T8 TI16 D33 D35 N5 N7
OPA6 0.75 3 1 1 1 1 1 1 1 OPA11 1.24 4 1 1 1 1 1 1 1
0.56 4 1 1 1 1 1 1 1 1 5 1 1 1 1 1 1 1

0.45 5 1 1 1 1 1 1 1 0.84 6 1 1 1 1 1 0 1

OPA7 1.5 1 1 1 1 1 1 1 1 0.75 7 1 1 0 0 1 1 1
1.12 2 1 0 0 1 1 1 1 0.63 8 1 1 1 1 1 1 1

0.84 3 0 1 1 1 1 1 1 0.56 9 1 1 1 1 1 1 1

0.75 4 0 0 0 0 1 0 0 0.5 10 1 1 1 1 1 1 1

0.69 5 1 1 1 1 0 0 0 0.45 11 1 1 1 0 1 1 1

0.56 6 1 1 1 1 1 1 1 0.4 12 1 1 1 0 0 0 0

0.4 7 0 0 0 0 1 0 0 0.3 13 1 1 0 0 0 0 0

0.35 8 1 1 1 1 1 1 1 OPA12 1.35 1 0 0 0 1 1 1 1

OPAS 2 1 0 0 0 1 0 0 0 1 2 0 1 0 1 1 1 1
1.5 2 0 0 0 0 0 1 0 0.83 3 0 0 0 0 1 0 0

1.38 3 0 0 0 0 0 0 1 0.69 4 1 0 0 0 0 0 0

1.24 4 1 1 1 0 0 0 1 0.3 5 1 1 1 1 1 1 1

1 5 1 1 1 1 0 0 0 OPA13 1.66 1 1 1 1 1 0 1 1

0.92 6 1 1 1 1 1 1 1 1.38 2 1 1 1 1 1 1 1

0.75 7 0 0 0 0 1 1 0 1.12 3 1 1 1 1 0 1 1

0.63 8 0 0 0 1 1 0 0 0.75 4 1 1 1 1 1 1 1

0.56 9 1 1 1 1 1 1 1 0.69 5 1 1 1 1 1 1 1

0.45 10 0 0 0 1 1 1 0 0.63 6 1 1 1 1 1 1 1

OPA9 2 1 0 0 0 0 0 1 1 0.5 7 1 1 1 1 1 1 1
1.26 2 1 1 1 1 0 1 1 0.25 8 1 1 1 1 1 1 1

1 3 1 1 1 1 0 1 1 OPA14 1.5 1 0 0 1 0 0 1 1

0.75 4 0 0 1 0 1 1 1 1.38 2 1 0 0 1 0 1 1

0.57 5 0 0 0 0 1 1 1 1.26 3 0 0 0 0 1 0 0

0.5 6 1 1 1 1 0 0 0 1.12 4 1 1 1 1 1 1 1

0.4 7 1 1 1 1 1 1 1 1 5 1 1 1 1 1 1 1

2.5 1 1 1 1 0 0 0 0 0.83 6 1 1 1 1 1 1 1

OPA10 1.66 2 0 0 0 1 0 0 0 0.75 7 0 1 0 0 0 0 0
1.38 3 1 1 1 0 0 0 0 0.69 8 1 1 1 1 1 1 1

1.24 4 0 1 0 1 1 1 0 0.3 9 0 0 0 0 1 1 1

1.12 5 1 1 0 0 0 0 0 OPA15 2.5 1 0 0 0 0 0 1 0

1 6 0 0 0 1 1 1 1 2.16 2 1 1 1 0 0 1 1

0.92 7 0 0 1 0 0 0 0 1.84 3 1 1 1 1 0 0 0

0.84 8 0 0 0 0 1 0 0 1.24 4 1 1 1 1 0 1 1

0.75 9 1 1 1 1 1 0 0 1 5 0 0 0 0 1 1 1

0.63 100 0 1 1 1 1 0 1 0.84 6 1 1 1 1 1 1 1

0.56 11 0 0 0 0 1 0 1 0.75 7 0 0 0 1 1 1 1

0.5 12 0 0 0 0 1 0 0 0.3 8 1 1 1 1 1 1 0

0.4 13 1 1 1 1 1 0 0 OPA16 2 1 1 1 1 1 0 1 1

OPA11 1.82 1 0 0 0 1 1 1 1 1.38 2 0 1 1 1 0 1 1
1.5 2 1 1 1 0 0 0 0 1.26 3 0 0 0 0 0 1 1

1.36 3 1 1 1 1 1 1 1 0.92 4 1 1 1 1 1 1 1
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Appendix 3. Continued.

Appendix 3. Continued.

DNA No. DNA No.

Primer code Size(kb) Bands T5 T8 TI16 D33 D35 N5 N7 Primer code Size(kb) Bands T5 T8 TI16 D33 D35 N5 N7
OPA16 0.84 5 1 1 1 1 1 1 1 OPB2 0.63 5 1 1 1 1 1 1 1
0.75 6 0 0 0 0 1 0 0 0.57 6 1 1 1 1 1 1 1

0.3 7 1 1 0 0 0 0 0 OPB3 1.84 1 1 1 1 1 1 1 1

0.25 8 1 1 1 1 1 1 1 1.38 2 1 0 1 1 0 1 1

OPA17 1.66 1 0 0 0 0 1 1 1 1.12 3 0 0 0 1 1 1 1
1.38 2 1 1 1 1 1 1 1 1 4 0 1 0 0 1 0 0

1.12 3 0 0 1 0 1 1 1 0.83 5 1 1 1 1 1 1 1

0.92 4 1 0 1 0 0 0 0 0.75 6 0 0 0 0 0 1 1

0.84 5 1 1 1 1 1 1 1 0.63 7 1 0 0 1 0 0 0

0.75 6 1 1 1 1 1 1 1 0.5 8 1 0 1 0 1 1 1

0.63 7 1 1 0 1 1 0 0 0.35 9 1 1 0 1 1 1 1

0.35 8 0 0 0 0 0 1 1 OPB5 1.5 1 1 1 1 1 0 0 0

OPA18 1.84 1 1 1 1 0 0 1 0 1.12 2 0 0 0 1 0 0 0
1.5 2 0 0 0 0 0 1 0 1 3 1 1 1 1 1 1 1

1.24 3 1 1 1 1 1 1 1 0.83 4 0 1 0 1 1 1 1

1 4 1 1 1 1 1 1 1 0.75 5 1 1 1 1 1 1 1

0.92 5 0 1 0 1 1 1 1 0.63 6 1 1 1 1 1 1 1

0.75 6 1 1 1 1 1 1 1 0.5 7 1 1 1 1 1 1 1

0.63 7 1 1 1 1 1 1 1 OPB6 1.24 1 0 0 1 1 0 1 1

0.5 8 1 1 1 1 1 1 1 1 2 1 1 1 1 0 1 1

0.35 9 1 1 1 0 0 0 0 0.84 3 0 0 0 0 0 1 1

OPA19 1.66 1 0 0 0 0 0 0 1 0.75 4 1 1 1 1 0 1 1
1.5 2 0 0 0 0 0 1 0 0.63 5 1 1 1 1 1 1 1

1.38 3 0 0 0 0 1 0 0 0.5 6 0 0 0 0 1 0 0

1 4 1 1 1 1 1 1 1 0.45 7 1 1 1 1 1 1 1

0.92 5 0 0 0 0 0 1 1 0.25 8 1 1 1 1 0 0 0

0.63 6 0 0 0 0 0 1 0 OPB7 1.38 1 1 1 1 1 1 0 0

0.5 7 0 1 0 0 1 0 0 1 2 1 1 1 1 1 0 1

0.3 8 1 1 1 1 0 0 0 0.75 3 0 1 0 1 1 1 1

OPA20 1.24 1 1 1 1 1 1 1 1 0.56 4 1 1 1 1 1 1 1
0.92 2 1 1 1 1 0 1 1 0.4 5 0 0 1 0 1 1 1

0.75 3 1 0 1 0 0 0 0 0.3 6 1 1 1 1 0 0 0

OPB1 2 1 1 1 0 1 0 0 0 OPB8 1 1 1 1 1 1 1 0 1
1.5 2 0 0 0 1 1 0 0 0.75 2 0 0 0 0 1 1 1

1.36 3 0 0 0 1 1 1 1 0.63 3 1 1 1 1 1 1 1

1.12 4 0 0 0 0 0 1 1 0.56 4 1 1 1 1 1 1 1

1 5 0 0 1 1 1 0 0 0.5 5 1 1 1 1 1 1 1

0.92 6 0 0 0 0 0 1 0 OPBY9 1.84 1 1 1 1 1 1 1 1

0.83 7 0 1 1 0 1 0 0 1.38 2 1 1 1 1 0 0 0

0.75 8 1 1 1 1 1 0 0 1.12 3 1 1 1 0 1 1 1

OPB2 1.84 1 0 1 1 1 0 1 1 0.84 4 0 0 0 1 1 1 1
1.5 2 0 1 1 1 0 0 0 0.75 5 0 0 1 1 0 0 0

1.38 3 1 1 1 1 0 1 1 0.5 6 1 1 0 1 1 1 1

0.83 4 1 1 1 1 1 0 0 OPB10 1.38 1 1 1 1 1 0 1 1

B
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Appendix 3. Continued. Appendix 3. Continued.
DNA No. DNA No.
Primer code Size(kb) Bands T5 T8 T16 D33 D35 N5 N7 Primer code Size(kb) Bands TS T8 TI16 D33 D35 N5 N7
OPB10 1.12 2 0 0 0 1 0 0 0 OPB19 0.63 4 0 0 0 0 1 1 1
1 3 1 1 1 1 1 1 1 0.5 5 1 1 1 1 1 1 1
0.75 4 1 1 1 1 0 1 1 0.3 6 0 0 0 0 1 1 1
0.63 5 0 0 0 0 1 1 1 OPB20 3 1 1 1 0 0 0 0 0
0.5 6 1 1 1 1 1 0 0 2 2 0 0 0 1 0 0 0
0.25 7 1 1 1 0 0 0 0 1.38 3 1 1 1 0 0 1 1
OPBI13 2 1 0 1 1 0 0 0 0 0.84 4 1 0 1 1 1 1 1
0.92 2 0 1 0 1 0 1 1 0.62 5 1 1 1 1 1 1 1
0.35 3 0 0 0 0 1 0 0 0.5 6 1 1 1 1 1 1 1
0.3 4 1 1 1 1 1 1 1 0.3 7 0 1 0 0 0 0 0
OPB14 2 1 0 1 1 0 0 0 0 OPO1 3 1 0 0 0 0 1 1 1
1.84 2 0 0 0 0 0 1 1 1.84 2 1 1 1 1 1 1 1
1.5 3 0 0 0 1 0 0 0 1.26 3 1 0 1 1 0 1 0
1 4 1 1 1 1 0 1 1 1.12 4 1 1 1 1 1 1 1
0.75 5 0 0 0 1 0 0 0 0.92 5 1 1 1 1 1 1 1
0.5 6 1 1 1 1 1 1 1 0.75 6 1 1 1 1 0 1 0
0.45 7 1 1 0 0 0 0 0 0.69 7 0 0 0 0 0 1 1
0.4 8 1 1 1 0 1 1 1 0.56 8 0 0 1 0 1 1 1
0.25 9 0 0 0 0 1 0 1 0.45 9 1 1 1 1 1 1 1
OPBI15 1 1 0 0 1 0 0 0 0 OPO2 2 1 1 1 1 1 0 1 1
0.75 2 0 0 1 0 0 0 0 1.24 2 1 1 1 1 1 1 1
0.56 3 1 1 0 1 1 1 1 1 3 0 1 1 1 0 0 1
0.5 4 1 1 1 1 1 1 1 0.83 4 1 1 1 1 1 1 1
0.35 5 1 1 1 1 1 1 1 0.69 5 0 0 1 0 1 0 0
0.25 6 0 0 0 0 1 0 0 0.5 6 1 1 1 0 1 0 0
OPB16 1.84 1 1 0 1 0 0 0 0 OPO3 1.5 1 1 1 1 1 1 1 1
1.5 2 0 0 0 1 1 0 0 1.12 2 0 0 1 0 0 0 1
1.24 3 1 1 1 1 1 0 0 1 3 1 1 1 1 1 1 1
0.83 4 1 1 1 1 1 0 0 0.83 4 1 1 1 1 0 1 1
0.5 5 0 0 0 0 1 1 1 0.75 5 1 1 1 1 1 1 1
0.4 6 1 1 1 1 0 0 0 0.69 6 1 1 1 1 1 1 1
OPB17 1 1 1 1 1 0 0 0 0 0.56 7 0 0 0 1 1 1 1
0.83 2 0 0 1 0 1 1 1 OPO5 1.66 1 1 1 1 0 0 0 0
0.69 3 1 1 1 1 0 1 1 1.5 2 0 0 0 0 0 1 1
0.56 4 1 1 1 1 0 0 0 1.24 3 1 1 1 1 0 1 1
0.3 5 1 1 1 1 1 1 1 1.12 4 0 1 0 0 0 1 1
OPBI18 1.5 1 1 1 1 1 1 1 1 0.92 5 0 1 1 0 0 1 1
1 2 0 0 1 0 0 0 0 0.75 6 1 1 0 1 1 1 1
0.69 3 1 1 1 1 1 1 1 0.63 7 0 1 1 0 1 1 1
0.5 4 1 1 1 0 1 1 1 1.12 3 1 1 1 1 0 1 1
0.25 5 1 1 1 1 1 1 1 0.75 4 1 0 1 0 0 1 1
OPB19 1.5 1 1 1 1 1 0 1 1 0.62 5 0 0 0 0 1 0 0
0.92 2 1 1 1 1 1 1 1 0.5 6 1 1 1 0 1 1 1
0.75 3 1 1 1 0 0 1 1 0.35 7 1 1 1 0 0 0 0
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Appendix 3. Continued.

Appendix 3. Continued.

DNA No. DNA No.

Primer code Size(kb) Bands T5 T8 TI16 D33 D35 N5 N7 Primer code Size(kb) Bands TS T8 TI16 D33 D35 N5 N7
OPO7 1.66 1 1 1 1 0 1 1 1 OPO16 1 1 0 1 0 0 0 0 0
1.5 2 0 0 0 1 0 1 1 0.56 2 1 1 1 1 1 1 1

1.12 3 0 0 0 1 0 1 1 0.25 3 1 1 1 1 1 1 1

0.92 4 0 0 0 0 0 1 1 OPO18 1 1 0 1 1 1 0 0 0

0.75 5 1 1 1 1 1 1 1 1.38 2 1 1 1 1 0 0 0

0.63 6 1 1 1 1 1 1 1 1.12 3 0 1 1 0 0 1 1

0.45 7 0 0 0 0 1 0 0 1 4 1 1 1 0 0 0 0

0.3 8 1 1 1 1 1 1 1 0.83 5 0 1 0 0 0 0 0

OPOS8 1.84 1 0 0 0 1 1 1 1 0.63 6 1 1 1 1 1 1 1
1.5 2 0 0 0 1 1 1 1 0.5 7 1 1 1 0 1 1 0

1.38 3 1 0 0 0 0 0 0 OPO19 0.3 8 1 1 1 0 1 1 0

1.24 4 0 0 1 0 1 1 1 0.63 1 1 1 1 1 1 1 1

0.84 5 1 1 1 1 1 1 1 0.5 2 1 1 1 1 1 0 0

0.75 6 0 0 0 0 1 1 1 0.45 3 0 0 0 0 0 1 1

0.56 7 0 0 0 0 1 0 0 OPO20 1.5 1 0 0 1 0 0 0 0

0.4 8 1 1 1 1 1 1 1 1 2 0 0 1 0 0 0 0

0.35 9 1 1 1 1 1 1 1 0.5 3 1 1 1 1 1 1 1

0.25 10 1 1 1 1 1 1 1 0.35 4 1 1 1 1 1 1 1

0.75 2 1 1 1 1 0 1 1 0.25 5 1 1 1 1 1 1 1

0.62 3 0 1 1 1 1 1 1 OPABI1 1.38 1 1 1 1 1 0 1 1

0.5 4 1 1 1 1 1 1 1 1.24 2 1 1 1 1 0 1 1

OPO10 1.24 1 1 1 1 0 0 1 1 1 3 1 1 0 1 1 1 1
0.75 2 1 1 1 1 0 1 1 0.75 4 1 1 1 1 1 1 1

0.62 3 0 1 1 1 1 1 1 0.62 5 1 0 0 0 1 1 1

0.5 4 1 1 1 1 1 1 1 0.35 6 1 1 1 1 1 1 1

OPO13 1.24 1 1 1 1 1 1 1 1 OPAB3 1 1 1 1 1 1 1 0 1
0.75 2 1 1 1 1 1 1 1 0.92 2 1 1 1 1 1 1 0

0.69 3 1 1 1 1 1 1 1 0.75 3 1 1 1 1 0 0 0

0.5 4 1 1 1 1 1 1 1 0.69 4 1 1 1 1 1 1 1

0.35 5 1 1 1 1 1 1 1 0.5 5 0 0 0 0 0 1 1

OPO14 1.5 1 0 1 0 0 0 1 1 OPAB4 1.78 1 0 0 0 0 1 1 1
1.38 2 0 1 1 1 0 0 0 1.5 2 0 0 0 1 0 0 0

1.26 3 0 0 0 0 0 1 1 1.38 3 1 1 1 0 0 0 0

1 4 4 0 0 0 0 1 1 1.24 4 1 1 1 1 0 0 0

0.45 5 1 1 1 0 1 1 1 1.12 5 1 1 1 1 1 1 1

0.3 6 1 1 1 1 1 1 1 0.92 6 0 0 0 1 1 1 1

OPOI15 1.38 1 1 1 1 1 1 1 1 0.83 7 1 1 1 0 0 0 0
0.92 2 1 1 1 1 1 1 1 0.69 8 1 1 1 1 1 1 1

0.75 3 1 1 1 1 1 1 1 0.62 9 0 0 0 1 1 1 1

0.63 4 0 0 0 0 1 1 1 0.5 10 1 1 1 1 1 1 1

0.56 5 1 1 1 1 0 0 0 OPABS5 1.5 1 0 1 1 0 0 1 1

0.5 6 1 1 1 1 1 1 1 1.24 2 1 1 1 1 0 1 1

0.45 7 1 1 1 1 1 1 1 0.92 3 1 1 1 1 1 1 1

B
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Appendix 3. Continued. Appendix 3. Continued.
DNA No. DNA No.
Primer code Size(kb) Bands T5 T8 TI6 D33 D35 N5 N7 Primer code Size(kb) Bands T5 T8 TI16 D33 D35 N5 N7
OPAB5 069 4 0 0 0 1 1 0 0 OPABI2 05 4 1 1 1 1 0 0 0
062 5 1 0 1 o0 0 1 1 035 5 1 1 1 1 1 1 1
0.5 6 1 1 1 0 o0 1 1 025 6 0 0 0 0 1 1 1
035 7 1 1 1 0 1 1 1 OPABI14 1 1 o 1 1 1 o0 1 1
OPAB6 1 1 1 1 1 1 1 1 1 0.75 2 1 1 1 0 0 1 1
0.83 2 1 1 1 0 1 1 1 0.62 3 0o 0 0 0 1 0 0
025 3 1 1 1 1 1 1 1 056 4 1 1 1 1 0 1 1
OPAB7 2.5 1 1 1 1 1 1 1 1 0.45 5 1 1 1 1 1 1 1
133 2 1 1 1 1 1 1 1 625 ¢ 1 1 1 1 1 0 O
1.24 3 1 1 1 1 1 1 1 OPABI16 1.83 1 1 0 0 0 0 0 0
1 4 1 1 1 1 1 1 1 1.5 2 0 1 0 1 0 0 0
075 5 0 0 1 0 1 1 1
069 6 0 0 0 0 0 1 1 OPABI6 138 3 1 1 1 1 1 1 1
056 7 1 1 1 1 1 1 1 092 4 1 1 1 1 0 0 0
OPABE 18 1 0 1 1 0 0 0 0 069 s 0 0 0 1 1 1 1
15 > o0 1 1 o0 1 o o 056 6 I 1 1 1 1 1 1
24 3 1 1 1 o o 1 1 OPABI7 166 1 0 1 1 0 0 0 0
08 4 1 1 1 1 1 1 1 5 2 1 1 1 0 0 0 0
062 5 1 1 1 1 1 1 1 133 3 1 0 0 1 0 1 1
05 6 1 1 1 1 1 1 1 1 4 0 1 1 0 0 1 1
oPABY 183 I 1 0 1 0 0 0 0 083 5 1 1 1 1 0 1 1
15 5 0 o0 o0 1 o 1 1 060 6 1 1 1 1 0 1 1
. 5 0 0 o 1 1 1 1 0.5 7 0 o0 1 0 0 1 1
092 4 1 1 1 1 1 1 OPABI8 2 1 o0 o0 o0 o0 0 0 1
075 s 1 1 o 1 1 1 1 166 2 0 0 0 0 0 1 1
1.5 30 0 0 0 I 1 1
062 6 1 1 1 0 0 1 1
124 4 1 1 1 1 1 1 1
0.3 7 1 1 1 1 1 1 1
1 5 1 1 1 0 0 0 0
OPABI10 2 1 o 1 1 1 1 1 1
083 6 1 1 1 0 1 1 1
166 2 1 0 0 0 0 0 0
060 7 1 1 1 0 0 0 0
1.5 30 1 1 1 1 1 1
062 8 1 1 1 1 0 1 1
133 4 1 0 0 0 0 0 0
045 9 1 1 0 1 0 0 0
124 5 0 1 1 0 0 0 0
OPAB19 2 1 o 1 1 0 0 0 0
1 6 1 0 0 0 0 0 0
166 2 1 0 o0 1 0 1 1
060 7 1 1 1 1 1 1 1
1.5 30 1 o0 1 0 1 1
OPABIl 124 1 0 1 0 0 0 0 0
1 4 0 1 1 1 0 1 1
1 2 0 0 1 0 o0 1 1
075 5 1 0 0 0 0 0 0
056 3 1 1 1 1 0 0 0
062 6 0 0 1 0 1 0 0
045 4 1 1 1 1 1 1 1
0.3 7 1 1 1 1 1 1 1
033 > ! ! ! ! ! o 0 OPAB20 1.83 1 1 1 1 1 0 1 1
03 6+ vt o o t 1 13 2 1 1 1 1 0 1 1
OPABI12 1 1 0o o0 0 1 1 0 0 23 11 11 o 1
069 2 0 0 0 0 0 1 0 . s 0 o0 0 o0 1 o o
062 3 1 1 1 1 0 0 1 062 s 1 1 1 1 1 1 1
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