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The Present Situation and Possibility of Survival of Very Small Tree Populations
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The objectives of this study are to clarify whether the very small
populations of Quercus gilva and Fraxinus platypoda could maintain the populations. In the case of
one Quercus gilva individual, no seed was produced or a tree produced self-fertilized seeds with
germinability. In the populations with more than 2 individuals, there was no self-fertilization, and

outcrossed seed was produced. Therefor No seedling was observed in all populations studied,
immediate conservations are required. We were found a Fraxinus platypoda poulation of 6 individuals
to the north from northern limit, but no seed was producted. It is doubtful that this marginal
population maintains the next generation. The population consisting of 12 individuals is thought to
be continued because we found many seedlings in the population.



( 2010) ( 2014)

( 2008)
( 2003)
4
DNA
(Sugiura et al. 2015)
@
5 2
15 1
( D 8 1
2016
No 2016 2017 2018
1 AS 1 0 - - = - -
2 DOI 1 0 - 7 4 1 0
3 Doll 2 0 - 11 8 9 2
4 FD 6 52 0135 - - 26 9
5 MS 2 0 - 74 43 25 4
6 oM 15 46  0.065 54 28 62 31
7 SN 3 - - 232 216 9 7
8 KO 1 31 0.097 39 38 0 -
9 12
48 25
2016
a.
DNesy Plant Mini Kit(QIAGEN)
DOII,FD,MS,SN DNA SSR
11 (QMO01, QMO03, QM04, KQ141(Ueno et al. 2008), QA57(Lee et al. 2006), Qgn02,
Qgn04, Qgnl0, Qgnil3, Qgnl4( ) Multiplex PCR
Forward Primer PCR Type-it
Microsatellite PCR Kit (QIAGEN) PCR
Applied Biosystems (ABI) 3130xl Genetic Analyzer Gene Mapper
ver.4.1 (ABI)

b.



(A) (He) (Fis) FSTAT ver.2.9.3.2 (Goudet 2001)

@
a.
100m 10km
« 2
b. 3
10
c.
3km
3
2 2017
No 2016 2017 2018
1 KN >100 65 1125 0.453 0331 20
2 KT 7 18 - - -
3 MN 4 54 - - -
4 KG 6 - 0 - _
5 AY 12 - 230 0.461 0.000 36
6 AM 5 - - - -
7 AMK 1 - - - -
a.
2016 4 2017 2 2018 3 1 4
KG
KT MN 2016
b.
KG, AY, AM e
10 ( ) DNA Y ’ iRz J
1 AR W B B
IRt %y o TRM
C. A IR2a p
3km N e e
348 ) 4
3 78
1
2017
48 25 1
a.
( ) DNA 15
b.
DNA DNesy Plant Mini Kit(QIAGEN)
4 10 SSR 14 (fm04(Goto unpublished), 1.19(Brachet et al.
1999), 1254, 1447, 7016, 8721( ), 2160, 2171, 8760, 8926( )
Multiplex PCR Forward Primer
PCR Type-it Microsatellite PCR Kit (QIAGEN)
PCR Applied Biosystems (ABI) 3130xl Genetic Analyzer
Gene Mapper ver.4.1 (ABI)
c.
KT, MN 2016 AY CERVUS 3.0.7
(Kalinowski et al. 2007) KG, AY, AM

STRUCTURE 2.3.4 (Pritchard et al. 2000; Falush et al. 2003)



(A)
(HE) (Ris) FSTAT ver.2.9.3.2 (Goudet 2001)
Coancestry (Wang 2011)
COLONY 2 version 2.0.6.2

(Jones and Wang 2010; Wang 2016)

0.600

20175
1
( ) 0.500 20185
2016 8
0.300 -
AS
1 0.200 -
0.100
0.000 -+
DOII(2) Ms(2) SN(3) FD(6) OM(15)
2 ¢ )
2016 3 139
2017 6 417 2018 6 132
2017 337 2018 53 ( D 2 0%
50%
2016 \
KO 3
No 4 He Fe
1 AS 1 - - - - -
2 DOl 1 - - - - -
3 Doll 2 3 3 0 2370 0.561 -0.297
3 4 FD 6 8 8 0 2796 0.636 0.156
5 MS 2 14 11 0 2217 0499 -0.219
6 oM 15 - - - - -
7 SN 3 34 - 2636 0.548 -0.198
8 KO 1 3 3 3 - - -
* <0.
A s 0 p<0.05
MS, SN
2
1
@
KG
6
2 AY
AMK
KG
KG 2017
4
Locus Reference Repeat Matif Sequence 5'- 3 T TRE
F © ATA GAC TGA AAA TCA TAC AA N
156 FisR G 2 can o mT TT cT T e
F:T6C AM ATG TIA CGC TIC GT ’
o iR (GTCTTC) R CGT TCC AAA CCC AAG TIG 1T e
o7 U my F © CAT CGC CGG TAA TIG ATT CT 6C
R:AAT TIA ACC AAT CAC TCA TAA TIT CA
15 o a T AGT ACA AM TR CTG GAT TA we
HRR (MA% R ACC AGA AMA GTG AAA AA




M13 tailed

5 6
4
4
KT MN =
MN 2 _
400m 600 AK! 80 KN NK' TK 88 TC ow UR ¥B KGAY AM
K=4
AY
Akl so | Kn NK' TK s8 TC ow UR Y8 AY IAM
KG
3  SSR STRUCTURE
13
10 KG,AY,AM
STRUCTURE 3
13 °
AY No A He Fis
AK 3.956 0572 0.141
KG,AY,AM SO 3520 0525  -0.064
( 5 1 KN 3507 0.555 0112
NK 3.621 0.575 0.061
0 TK 3560 0587  -0.079
SB 3.609 0.552 0.029
TC 3.642 0554  -0.007
ow 3.796 0.568 0014
UR 3351 0.551 0.067
YB 3.727 0.560 0.107
KN 12 4 KG 2357 0438 0158
AY 2017 2 5 AY 2.765 0.443  -0.038
6 AM 2.714 0.399  -0.194
* 0 p<0.05
AY
4000 80
AY 3000 soﬁ
¢ 2000 40
i :
1000 lIl 20 g
. !ili!..lii:!!,l!!!:;;!'75!2:33..._,_ —,
0 200 400 600 800 1000 1200 1400 1600 1800 2000
BikmAEERE (m)
— S 5§ — RTFTH
4 —_— BT H —_— T H
~~~~~~~ F|FAT H(AC, IRIEFR) ceeeene BT H(AC, IRVEBR)
------- R EAT HAC, IRIEFRS)
4 40 m
5
5
KG, AY,
AM 3
KG
AY

AM



Brachet S, Jubier MF, Richard M, Jung-Muller B, Frascaria-Lacoste N (1999) Rapid
identification of microsatellite loci using 5’ anchored PRC in the common ash Fraxinus
excelsior. Molecular ecology, 8, 160-163.

Falush D, Stephens M, Pritchard JK (2003) Inference of population structure using
multilocus genotype data: linked loci and correlated allele frequencies. Genetics, 164,
1567-1587.

Jones OR, Wang J (2010) COLONY: a program for parentage and sibship inference from
multilocus genotype data. Molecular Ecology Resources, 10, 551-555.

Kalinowski ST, Taper ML, Marshall TC (2007) Revising how the computer program
cervus accommodates genotyping error increases success in paternity assignment.
Molecular Ecology, 16, 1099-1106.

(2010) ) 60:34-37.
(2003) ) 38:52-58.
(2014)

14: 9-18.

Lee, Y. J., Hwang, S. Y., Ho, K. C., Lin, T. P. (2006). Source populations of Quercus glauca
in the last glacial age in Taiwan revealed by nuclear microsatellite markers. Journal of
Heredity, 97(3), 261-269.

Pritchard JK, Stephens M, Donnelly P (2000) Inference of population structure using
multilocus genotype data. Genetics, 155, 945-959.

Sugiura, N., Tang, D.Q., Kurokochi, H., Saito, Y., Ide, Y. (2015) Genetic structure of
Quercus gilva Blume in Japan revealed by chloroplast DNA sequences. Botany.
93(12):873-880.

(2008) Morus boninensis Koidz.
59(3), 157-163.

Ueno, S., Tsumura, Y. (2008a). Development of ten microsatellite markers for Quercus
mongolica var. crispula by database mining. Consevation Genetics, 9, 1083-1085.

Wang J (2011) Coancestry: A program for simulating, estimating and analysing
relatedness and inbreeding coefficients. Molecular Ecology Resources, 11, 141-145.

Wang J (2016) Individual identification from genetic marker data: Developments and
accuracy comparisons of methods. Molecular Ecology Resources, 16, 163—-175.

2
2017) v (Fraxinus
spaethiana) . 128 P1-197
(2018) (Fraxinus spaethiana)
129 P1-067
@
IDE, Yuji

8 90213024



