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Abstract - Deutzia paniculata Nakai is a Korean endemic species that has a very restricted distribution in Gyeongsang-do,
South Korea. The genetic diversity and structure of five populations of D. paniculata were investigated using 31 ISSR loci
from six primers. The Shannon’s index (0.429) and genetic diversity (0.271) were relatively higher than those of other rare
plant species in Korea. The Miryang (MY) and Yangsan (Y'S) populations, which have higher flowering rates than the other
populations, showed greater genetic diversity than the other populations. An analysis of the molecular variance (AMOVA)
showed that 16% of the total variation could be attributed to differences among the populations, and 84% to the differences
within populations, indicating moderate gene flow among adjacent populations. The high genetic diversity and low genetic
differentiation in the Deutzia paniculata populations, which have a restricted distribution, is considered to be affected by
outcrossing of the mating system and abundant individuals in the populations. These results suggest that ex sifu conservation
strategies are needed to sustain the current genetic diversity of D. paniculata.
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Fig. 1. Distribution map and sampling sites (1-5) of D.
paniculata (1. DG; 2. US; 3.MY; 4. YS; 5. BS).
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Table 1. Population sizes and ecological characteristics on sampling sites of D. paniculata

Population Pop. size Alt (m) TOP NF (%) Cov (%)
US(24h ~500 300-400 V, MS 20 80
DG(HH) >2,000 500-700 V, MS 40 85
BS(F4h >2,500 400-550 V, MS 30 75
MY (2% >1,500 450-600 V, MS 70 60
YS(%4h >3,000 150-300 Vv, LS 65 55

Pop. size, estimated number of individuals; Alt, altitude; TOP, topography (V, valley; LS, low slope; MS, middle slope); NF, number
of flowering individuals (%); Cov, coverage of the canopy layer (%).
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Table 2. Genetic variability at 31 ISSR loci in five populations of D. paniculata

Population N P A Ae ST h
US(24hH 32 64.5 1.74 1.45 0.387 0.274
DG(HH) 32 80.6 1.81 1.48 0.417 0.261
BS(H-4h 30 74.2 1.81 1.46 0.415 0.232
MY (29 30 80.6 1.87 1.53 0.461 0.280
YS(%4h 31 80.6 1.81 1.56 0.466 0.309
Mean 31 76.1 1.81 1.50 0.429 0.271
Overall 155 87.1 1.97 1.60 0.508 0.343

N number of individuals analyzed, P percentage of polymorphic loci, A number of alleles per locus, 4. effective number of alleles
per locus, SI Shannon and Weaver (1949) index, & Nei’s (1973) genetic diversity.

Table 3. Analysis of molecular variance (AMOVA) at the ISSR in five populations of D. paniculata

Source of variation d.f. Sum of Variance Percentage of variation (%)
squares components
Among populations 4 92.690 0.864 15.59
Within populations 151 482.051 4.680 84.41
Total 155 574.741 5.544
us Table 4. Nei’s genetic identity (above diagonal; km) and Nei’s
genetic distance (below diagonal)
YS Pop. us DG BS MY YS
US - 0.8917 0.8684 0.9168 0.9309
BS DG  0.1146 - 0.8558 0.9013 0.8863
BS 0.1411 0.1557 - 0.9402 0.8871
My MY  0.0869 0.1039 0.0616 - 0.9230
YS 0.0716  0.1207 0.1198 0.0802 -
DG

Fig. 2. Dendrogram using the UPGMA method based on
Nei’s (1978) genetic distance for eight populations of D.
paniculata.
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Appendix 1. Specimens examined for Deutzia paniculata Nakai

Gangwon-do: Taeback-si, Sodo-dong, Mt. Taeback, 29 May 2010, H.T. Shin et al. KHBI1271943, 1271944 (KH).
Gyeongsangbuk-do: Yeongju-si, Bonghyeon-myeon, Okyebong, 12 Aug. 1969, Y N. Lee 500564, 500565 (EWH);
Cheongdo-gun, Unmun-myeon, Mt. Unmun, 3 Aug. 2006, C.Y. Yoon et al. KHB1316551, 1316555 (KH); Haksodae, 21 Jun. 2011,
W. Lee et al. 50136 (KNU); Shinwon-ri, 9 Jun. 2007, W. Lee et al. 9533, 9564 (KNU); Mt. Munbok, 31 May 2007, W. Lee et al.
33055 (KNU).

Daegu: Dong-gu, Dohak-dong, Mt. Palgong, ?, J H Park KHB1312694 (KH); 21 Jun. 2011, H.T. Shin et al. KHB1325048,
1325049, 1325050 (KH); 27 May 2006, C.G. Jang KHB1230342 (KH); 30 Jul. 1974, T.B. Lee 21079 (SNUA); 30 Jun. 2003, W.
Lee et al. 45402 (KNU);

Gyeongsangnam-do: Milyang-si, Danjang-myeon, Mt. Jaeyak, 25 May 2012, S.D. Lee et al. KHB1368452 (KH); Sannae-myeon,
Mt. Jeonggak, 18 Aug. 2009, S.C. Ko KHB13322086 (KH); Mt. Cheonhwang, 25 May 2009, S.C. Ko KHB1287624, 1287625,
1287626 (KH); Mt. Gaji, 3 Jul. 20006, S.H. Park and G.H. Nam KHB118538, 1119964 (KH); Nammyeong-ri, 23 Jul. 2005, J.S.
Kim KHB1095329, 1095330, 1095331 (KH); Samrangjin-myeon, Hanggok-ri, Mt. Geumo, 26 May 2009, S.C. Ko KHB1287627,
1287628 (KH); Yangsan-si, Habuk-myeon, Mt. Cheonseong, 27 Jul. 2006, J.O. Hyun KHB1137004, 1137005, 1137006,
1137007, 1137008 (KH); Yongyeon-ri, 26 May 2010, H.T. Shin et al. KHB1271757, 1271758, 1271759 (KH); 3 May 2009, S.M.
Yun KHB1234604, 1234605 (KH); Changwon-si, Jinhae-gu, Mt. Bulmo, 8 Aug. 1977, W.T. Lee 50136 (KWNU).

Ulsan: Ulju-gun, Sangbuk-myeon, Mt. Sinbul, 26 Jun. 2003, J.H. Park et al. 15722 (KNU); Deungeok-ri, Mt. Ganwol, 31 May
2007, H.J. Choi et al. KHB1164402, 1164403 (KH).

Busan: Gijang-gun, [lkwang-myeon, Mt. Dalum, 5 Jul. 1981, Y.H. Chung 54085, 54086 (SNUH)
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