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Genetic Diversity and Poyulah'on Structure of Cornus controversa Hemsley Using RAPD. Sung Gi
Moon* and Man Kyu Huh'. Department of Biology, Kyungsung University, Busan 608-736, 'Department of
Molecular Biology, Dong-eui University, Busan 614-714 - Cornus controversa is a long-lived woody species
mostly distributed in East Asia. Random amplified polymorphic DNA (RAPD) markers were used to
investigate the genetic diversity and population structure of Korean populations of this species. A
high level of genetic variation was found in seven populations of C. controversa. The mean genetic di-
versity (H) was 0.222 across populations, varying from 0.200 to 0.238. Eighty of the 93 loci (86.0%)
showed detectable polymorphism in at least one population. Total genetic diversity values (Hr) varied
between 0.192 and 0.231, giving an average overall polymorphic loci of 0.212. The interlocus variation
of genetic diversity within populations (Hs) was high (0.167). Mean of genetic diversity in C. con-
troversa was higher than average values for species with similar life history traits. The sexual re-
production, perennial habitat, and longevity are proposed as possible factors contributing to high ge-
netic diversity. On a per locus basis, the proportion of total genetic variation due to differences among
populations (Gsr) ranged from 0.169 to 0.278 with a mean of 0.216, indicating that about 21.6% of the
total genetic variation was among populations. An indirect estimate of the number of migrants per
generation (Nm=1.893) indicated that gene flow was extensive among Korean populations of C.

controversa.
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Table 1. Numeric codes and population locations of C. con-
troversa

Codes Locations

CON-1  Giri-san, Sancheong-gun, Gyeongsangnam-do
CON-2 Baekun-san, Gwangyang-si, Jeollanam-do

CON-3 Juwang-san, Cheongsong-gun, Gyeongsangbuk-do
CON-4  Seonun-san, Geochang-gun, Jeollabuk-do

CON-5 Gyeryong-san, Geonju-si, Cheungcheonnam-do
CON-6  Odae-san, Pangchang-gun, Gangwan-do

CON-7 Seorak-san, Yangyang-gun, Gangwan-do
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Table 2. List of decamer oligonucleotides utilized as primers,
their sequences, and associated polymorphic frag-
ments amplified in C. controversa

No. of primer  Sequence (5—3') No. of fragments

OPCO1 TTCGAGCCAG 4
OPC03 GGGGGTCTTT 6
OPC07 GTCCCGACGA 8
OPC10 TGTCTGGGTG 9
OPC012 TGTCATCCCC 5
OPC017 TTCCCCCCAG 6
OPC018 TGAGTGGGTG 8
oPD02 CGACCCAACC 8
OPD04 TCTGGTGAGG 7
OPD05 TGAGCGGACA 9
OPD11 AGCGCCATTG 8
OPD14 CTTCCCCAAG 5
OPD20 ACCCGGTCAC 10

Total - 93
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Fig. 1. A portion of RAPD patterns in seven populations of C.
controversa using primer OPD05. M: Marker.
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Table 3. Measures of genetic variation for C. controversa. The
number of polymorphic loci (Np), percentage of poly-
morphism (Pp), mean number of alleles per locus (A),
effective number of alleles per locus (Ag), gene diver-
sity (H), and Shannon’s information index (I)

Pp A Ag H I

CON-1 51 548 1548 1389 0218 0319
CON-2 54 581 1581 1419 0233 0338
CON-3 56 602 1602 1427 0238 0347
CON-4 57 613 1613 1417 0236 0347
CON-5 52 559 1559 1382 0216 0317
CON-6 47 505 1505 1358 0200 0.292
CON-7 49 527 1527 1375 0208 0304
Mean 5229 562 1562 1395 0222 0323

Populations Np

Table 4. Estimates of genetic diversity of C. controversa. Total
genetic diversity (Hr), genetic diversity within pop-
ulations (Hs), proportion of total genetic diversity par-
titioned among populations (Gsr), and gene flow (Nm)

Populations Hr (SD) (SD) Gsr Nm
CON-1 0.207 (0.041)  0.156 (0.026) 0.244 1547
CON-2 0.217 (0.042) 0170 (0.030) 0.220 1.776
CON-3 0.227 (0.041) 0176 (0.029) 0225 1.721
CON-4 0231 (0.041) 0.194 (0.033) 0160 2619
CON-5 0210 (0.041) 0.164 (0.029) 0216 1.820
CON-6 0192 (0.042) 0.160 (0.032) 0169 2466
CON-7 0202 (0.044) 0.146 (0.027) 0278 1302
Mean 0.212 0.167 0216 1.893

Total 0.316 (0.029)  0.221 (0.023) 0300 1.166
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Table 5. Genetic identity (upper diagonal) of C. controversa and
genetic distances (low diagonal) based on RAPD analy-
sis

P . CON- CON- CON- CON- CON- CON- CON-
opulations 1

2 3 4 5 6 7

CON-1 -
CON-2 014 -
CON-3 0157 0101 -
CON4 0197 0108 0.057 -
CON-5 0174 0139 0084 0066 - 0903 0.875
CON-6 0290 0222 0195 0142 0102 - 0938
CON-7 0273 0232 0211 0167 0134 0064 -

0866 0855 0821 0840 0748 0.761
0904 0898 0871 0801 0.793
0944 0919 0.823 0.810
0936 0868 0.846

Nei's genetic distance

10 08 06 04 02 00
l | I I I J

C. officinalis

Fig. 2. A phenogram showing the relationships among seven
populations of C. controversa and the outgroup (C. offi-
cinalis) based on data of genetic distance obtained by
RAPD.
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