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10 12 14

10,11
«C )
AMS
LIBBY 5,568 1950 BP
One Sigma RADIOCARBON CALIBRATION

PROGRAM CALIB REV5.0 Copyright 1986-2005 M Stuiver and PJ Reimer

10 11 4040 3350BP
12 14 1170 1100BP
,1982 4600 4000BP
4000 3250 10 11
12 14
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60 , 12 63

29

(36 37)
Ostrya japonica Sarg.
2-4
1-3 1-30
Castanea crenata Sieb. et Zucc.
2-4
1-15

Maackia amurensis Rupr. et Maxim. subsp. buergeri (maxim) Kitamura

1-3

1-8 1-60

Aesculus turbinata Blume

2-3
1-15
kalopanax pictus (Thunb.) Nakai
1
1-5 1- 40
Viburnum
1-4 1- 40
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WSI16 ESB76 ESRO01 ESK51

ESX67 ESB76 ESIO3 ESI11 WSI16 WSI17 WSI18 WSI34
ESI56 ESRO1 ESK51 ESX67
58 58 53
Si11
ESI11 WSI16
WSI34
SI11
ESB76
ESRO1 ESK51 ESX67
C.T. ,1982, . 1 , ,246- 275.
DNA
E SB76
16
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1 P1 1 04.11.01
2 P1 1 04.11.01
3 P1 1 04.11.01
4 P1 1 04.11.01
5 P3 1 04.10.29
6 P3 1 04.10.29
7 P3 1 04.10.29
8 P3 1 04.10.29
9 P4 1 04.10.29
10 P4 1 04.10.29
11 P4 1 04.10.29
12 P4 1 04.10.29
13 P6 1 04.10.29
14 P6 1 04.10.29
15 P6 1 04.10.29
16 P6 1 04.10.29
38
DNA
DNA PCR
200 400 ISOPLANT DNA DNA
PCR
Sephodex G-50 Medium Pharmacia
Maniatis et al. 1989 ISOPLANT
DNA
DNA
DNA DNA Thermal Cycler Perkin-Elmer Cetus 16 3
DNA PCR
1 DNA
DNA PS-ID
DNA
DNA
PS-ID 5' PSID-A 3" B
Nakamura et al. 1997
PSID-A PSID- AK?2 PSID-B BK Kanamori et
al. 2002) PSID-AK3
BK DNA
« )
«C )
PCR
DNA
PCR PCR PCR PCR
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DNA

BK

(H)

11

DNA 1.5
Shannon Shannon 1949
DNA Shannon
Nei 1973
(¢ )
PCR
PSID-A AAA GAT CTA GAT TTC GTA AAC AAC ATA GAG GAA GAA
PSID-AK2 CGC CGC GGC GGA AAA ATA TGG GTA CGT ATA TT
PSID-AK3 GGT AGC TAT CGT TAA ACC GGG TAG AAT ACT TTA TG
PSID-B ATC TCG TAC ATT TAA AAG GGT CTG AGG TTG AAT CAT
_PSID-BK _____ATC TGC AGC ATT TAA AAG GGT CTG AGG TTG AA
CMN-A10 GCC TGC CTC ACG
CMN-B01 AAG AAG CAG GCG
_CMN-B09 _______ACT CAC CAC GCA ...
KT-004a-F CGT ACC CTT GTG ATT ATG TTT
KT-004a-R CGA GAA GGA GTG GAT TTA CG
KT-006a- F GCA TAA AGG CTC CAA TCA A
KT-006a-R TAT GGG CGG AGC ACA A
KT-014a-F AAA GAG GAA GAA GGT GGG A
KT-014a-R CAT GCA CAC GCA CAT CAT AG
KT-016a-F AGA ATT GAA GTT CCG TGC TG
KT-016a-R TTC GGT GGG AGT AGA GTA GT
PCR PCR PSID-A B PSID-AK2 BK PSID- AK3
38
Big Dye Terminator Cycle
Sequencing FS Ready Reaction Kit, ABI
Castanea crenata
CMN-A10 CMN-BO01 CMN-B09
PCR DNA
10 12
Nei 1973
Shannon
Shannon
Shannon
DNA
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CMN

A10 BO1 BO1 B09
800bp 400bp 1000bp 800bp
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
H
H H 0.5
H 0.395
712 H 0.253
4,500 0.471
H
H

4,000 0.300

4,000 0.306

0.395

4,500 0.229

4,500 0.471

5,000 0.253

9,300 0.472

0.436

H 0.300 0.306 0.25 0.44
Shannon
H 0.472 H
H 0.436
10 PCR
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10 KT

KT006a KT01l6a

1 a b
2 b f
3 c c
4 a a
5 b
6 d
7 -
8 a a
9 - e
10 b b
11 a
12 a
13 c a
14 d
15
16

2002 DNA ppl64

2000 PHP pp218

1999 DNA pp201

1998 DNA DNA 6 1-4

1998 DNA 52 6 29-33

1995 DNA . p.113 117

2000 DNA

38 13-28

Nakamura, I. 1990 New DNA Fingerprinting Procedure. Amplified Fragment
Length Polymorphism of Hazy Association (ALPHA). Annu. Rep. Natl. Inst. Genet. 41:105- 106
Nakamura, I. and Y.l.Sato 1991 Amplification of DNA fragments Isolated from a Single Seed of Ancient Rice(AD800)
by Polymerase Chain Reaction. Chinese J.Rice Sci.5:175-179
Nei, M. 1973 Analysis of Gene Diversity in Subdivided Populations. Proc. Natl. Acad. Sci. USA 70:3321- 3323
Shannon, C.E.(1949) The mathematical theory of communication. In C.E.Shannon and W.Weaver(eds.), The mathematical
theory of communication, Univ. lllinois Press 29-125.
Southern, E.M. 1975 Detection of specific sequence among DNA fragments separated by gel electrophoresis. J.Mol.
Biol. 98:503- 517
Yamamoto, T. T.Tanaka, K.Kotobuki, N.Matsuta, M.Suzuki and T.Hayashi 2003 Characterization of simple sequence re

peats in Japanese chestnut. The Journal of Horticultural Science and Biotechnology, vol.78, n0.2:197-203 7)
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03 04

03 06
03 07
HPLC Fr-P
200 GC-MS FI-MS
GC-MS JEO IMS AX-500 DB-1HT Fr-P ElI
70eV 5 /min 100 350 =4 =8
m/ z=191 Z -6 m/ z=217 MS
FI-MS z FI-MS m/ z
=400 z CnH2n+Z z
=6 =8 R R
4-1 GC-MS
MS m/ z=217 m/ z=191
t 16 23 t 191 t 204 t 215
t 20.4
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intensity
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intensity
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intensity

200 300 400 500 600 700 800
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200 300 400 500 600 700 800
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7=4

200 300 400 500 600 700 800
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200 300 400 500 600 700 800
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intensity

intensity

intensity

intensity

013000000FRMSOOOO00O

[afs]
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Mz

z=0
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z=4

200 300 400 500 600 700 800
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z=8

ulllay
200 300 400
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intensity

intensity

intensity

intensity
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00
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800
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1000
800
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400
200

00
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400
200

00

z=2
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z=2
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Z=6

Mz

=10
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O0zooooooo
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Z=6
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intensity
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intensity
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200 300 400

z=0

intensity

200 300 400

=4

intensity

200 300 400

intensity
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200 300 400

500 600 700 800

S

500 600 700 800

<
~
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intensity
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N

N
N
>

intensity
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intensity
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013100000FRMSODO0000ZOOOODOOO

01100000RIO0O0O0ODO

popooooo 99 |5p000985 |0ooo00nn

oooooooooad 0632+ 0.036 -3.386 -

oooooooooad 0.837+ 0.060 - 5631
O0004A01 0.772 -1072 3848
O0O004A03 0.695 -2.345 1734
0004A04 0.742 -1568 3.024
0O004A05 0667 -2.808 0.966
0O004A06 0.738 -1634 2914
0oodo04A07 0678 -2626 1268
0004B Nol 0648 -3121 0446
0004B No2 0622 -3554 -0272
ooo4s 0.777 -0985 3992
ooad4as 0678 -2623 1272
oood4s 0611 -3.730 -0565
ooo4s 0.731 -1.749 2722
oood4s 0641 -3238 0252
000000400Nol 0.680 -2593 1323
000000400No2 0679 -2.609 1295
0oo0oooNDD 0.685 -2510 1460
oodsoO 0.797 -0.658 4534
000000 0B10-16 1051 3542 1150
0000000cC17-13 1038 3327 1115
0o0o0ooooce-8 1250 6832 1697
ooooooodl 0688 -2460 1542
oooooood2 0592 -4.048 -1.092
ooooooods 0.630 -3420 -0.050
oooooooo4 0682 -2560 1378
oooo 0583 -4.197 -1.339
oooo1 0584 -4.179 -1309
oogoao 2 0302 -8.849 -9.061
oooos 0321 -8524 -8522

204

OoDoooooooosoo




4-2 FI-MS

130 131 132 z FI-MS
11 R
m/ z=414 7=-8
m/ z=400 R
FI-MS
Z=-6 Z=-8 Z=-6 Z-=-8
R
R R
99%
1999 vol.54 No.9 28 30
- MS - 610
1995 - MS - 52 61
oooo
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10

gooogoog

K Ca Ti Mn Fe Rb Sr Y Zr Nb

Ca/K Ti/K Mn/Zr FelZr Rbl/Zr SrlZr Y/Zr Nb/Zr

K/'Si FelZr SrlZr

Y/Zr Sr/Rb Y/Rb Ti/Fe SilFe

133

12
272

70
30
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88

79%

12

21%

20%

208

69%

11%



209

10



goood

Ca/K TilK

13 95363

I+

0.865+ 0.044
0.650
+ 0.650

0.650

I+

1.493+ 0.081

80

0.650

210

33

13
Rb/ zr
Rb/ Zr 0.836
o
100
51
51
o



Ca

8o

51

0.1

Ca

Rb

0.1%

0.1
274
Rb/ Zr

Rb Ca Rb

Rb
274

14
0.1
0.1
8 0.1%
95364 95370
(47%), (39%)
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