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Fig. 1. Location of surveyed six natural populations of
K. candel and four natural populations of B.
gymnorrhiza in Southwest Island, Japan.
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Table 1 Allele frequency of K. candel and B. gymnorrhiza
Locus Allele Urauchi Nakama Katabaru Okukubt  Gesashi  Sumiyoh
(IR) dR) (0K) (0K) (OK) (AM)
K candel
Kcan005 350 0.000 0.000 0.019 0.000 0.000 0.000
354 1.000 1.000 0.269 0.217 0.672 0.350
356 0.000 0.000 0.712 0.783 0.328 0.625
360 0.000 0.000 0.000 0.000 0.000 0.025
Kcan009 286 0.000 0.000 0.000 0.000 0.000 0.013
288 0.000 0.000 0.000 0.000 0.000 0.025
290 0.000 0.000 0.385 0.583 0.362 0.000
292 1.000 1.000 0.519 0.400 0.362 0.524
294 0.000 0.000 0.096 0.017 0.276 0.425
296 0.000 0.000 0.000 0.000 0.000 0.013
Kcan034 248 0.516 0.000 0.192 0.167 0.000 0.000
250 0.000 0.000 0.000 0.000 0.017 0.025
258 0.000 0.000 0.038 0.000 ~0.000 0.000
260 0.000 0.000 0.000 0.000 0.000 0.050
262 0.000 0.000 0.212 0.117 0.397 0.636
264 0.000 0.000 0.424 0.283 0.345 0.188
266 0.000 0.000 0.000 0.200 0.034 0.088
268 0.452 1.000 0.115 0.233 0.138 0.000
270 0.032 0.000 0.000 0.000 0.069 0.013
272 0.000 0.000 0.019 0.000 0.000 0.000
B.gymnorrhiza
Bgy024 238 0.133 0.262 —_ — 0.000 0.000
242 0.033 0.000 — —_ 0.000 0.000
246 0.000 0.000 —_— — 0.288 0.545
252 0.834 0.738 —_ — 0.000 0.000
256 0.000 0.000 —_ —_ 0.635 0.455
258 0.000 0.000 — —_ 0.077 0.000
Bgy025 242 0.000 0.024 - - 0.000 0.000
244 0.000 0.024 - - 0.000 0.000
246 0.000 0.333 - - 0.000 0.106
250 0.533 0.000 et - 0.038 0.000
252 0.000 0.000 _ - 0.962 0.818
254 0.000 0.024 _ - 0.000 0.000
256 0.000 0.595 - - 0.000 0.076
260 0.467 0.000 - - 0.000 0.000
Bgy027 392 0.133 0.167 _ — 0.000 0.000
396 0.033 0.000 _— — 0.000 0.000
404 0.000 0.000 — — 0.058 0.000
406 0.834 0.833 — — 0.942 1.000
Bey030 181 0.000 0.048 — — 0.000 0.000
185 0.167 0.119 — — 0.000 0.000
193 0.666 0.619 — — 0.231 1.000
205 0.167 0.214 — — 0.634 0.000
207 0.000 0.000 — — 0.135 0.000
Bgy031 173 0.833 0.762 — —_ 0.423 1.000
175 0.167 0.190 — — 0.577 0.000
177 0.000 0.048 — — 0.000 0.000
Bgyl57 109 0.133 0.143 — — 0.942 0.970
115 0.133 0.071 — — 0.000 0.030
117 0.734 0.786 —_ — 0.058 0.000

IR, Inomote Island; OK, Okinawa Island; AM, Amami Island
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Table 2 Genetic variation in the population of K. candel and B. gymnorrhiza

Population Sample
size Ny N, H, H,

K.candel

Urauchi (IR) 31 1.667 1.383 0.215 0.179(x0.179)

Nakama (IR) 21 1.000 1.000 0.000  0.000(+0.000)

Katabaru (OK) 26 4.000 2.6%4 0.513  0.584(x0.089)

Okukubi (OK) 30 3.333 2.852 0.500  0.550(x0.132)

Gesashi (OK) 29 3.667 2.831 0.483  0.607(x0.086)

Sumiyoh (AM) 40 4.667 2.149 0.458  0.534(x0.018)

Mean 29.5 3.056 2.152 0362  0.409(=0.084)
B.gymnorrhiza

Urauchi (IR) 15 2.667 1.705 0322 0.392(+0.046)

Nakama (IR) 21 3.167 1.809 0310  0.425(%0.045)

Gesashi(OK) 26 2.333 1.599 0.224  0.308(+0.094)

Sumiyoh (AM) 33 1.667 1.259 0.106  0.147(+0.087)

Mean 23.75 2.459 1.593 0.241 0.318(+0.068)

N, number of alleles per locus ; N, effective number of alleles per locus ;
H, , average obserbed heterozygosity ; H, , average expected heterozygosity

Table 3 Level of genetic differentiation of K. candel
and B. gymnorrhiza

Species Locus Hr Hg Ggr
K.candel Kcan005 0.491 0.285 0.420
Kcan009 0.531 0.387 0.271

Kcan034 0.779 0.559 0.282

Mean 0.600 0.410 0.316

B.gymnorrhiza  Bgy024 0.721 0.430 0.404
Bgy025 0.731 0.367 0.498

Bgy027 0.181 0.172 0.050

Bgy030 0.536 0.406 0.243

Bgy031 0.379 0.298 0214

Bgyl57 0.543 0.244 0.551

Mean 0.515 0.320 0.380
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Table 4 Genetic distance between local population of K. candel and B. gymnorrhiza

K.candel
population 1 2 3 4 5
2 0.1049(0.2270)
3 0.7745(0.3138) 0.6385(0.3493)
4 0.8718(0.2374) 0.8255(0.2089) 0.0587(0.2565)
5 0.4770(0.4392) 0.4453(0.3602) 0.1997(0.1764) 0.2972(0.2893)
6 0.7619(1.3621) 0.8593(+NAN) 0.2362(0.2313) 0.4118(0.3402) 0.2066(0.1230)
b.gymnorrhiza
population 1 2 5
2 0.1518(0.2243)
5 0.8533(0.4933) 0.8271(0.4933)
6 0.5723(0.4944) 0.5554(0.3855) 0.2139(0.1891)

1, Urauchi (IR); 2, Nakama (IR); 3, Katabaru (OK); 4, Okukubi (OK); 5, Gesashi (OK); 6, Sumiyoh (AM).

The figures in parentheses present SD.
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Fig. 2. Dendrogram from NJ analysis besed on Nei's standard genetic distance in K. candel and B. gymmnorrhiza.
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Genetic differentitation among Kandelia cadel and
Bruguiera gymmnorrhiza populations
in the Southwest Islands, Japan
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Summary : The genetic differentitation of the mangrove tree species Kandelia cadel and Bruguiera
gymnorrhiza in the Southwest Islands of Japan was investigated. These island are located at the
periphery of the distribution area of the two species, and their populations are relatively small.

Genetic analyses using microsatelite marker of 3 markers in Kandelia cadel and 6 markers in
Bruguiera gymnorrhiza revealed very high genetic variation in both species

At the species level, the average effective number of alleles per locus was 2.152, and the average
expected heterozygosity was 0.409 in Kandelia cadel.

The corresponding figures for B. gymnorrhiza were 1.593 and 0.318, respectively.

The coefficients of genetic differentiation among the populations were high (Gsr=0.316 for K.
cadel and 0.380 for B. gymnorrhiza).

The genetic variationn and habitat area of K. cadel on the Islands Amami and Okinawa are
greater than on Iriomote island.
The genetic variation and habitat area B. gymnorrhiza is greater on Iriomote island than the islands
Okinawa and Amami.

The level of genetic variation in both of the species might be related to their population size and
locality.

Key Words : Bruguiera gymnorrhiza, genetic differentiation, Kandelia cadel, mangrove species, micro-
satelite marker
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