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Table 1. i Bl a5 D FEA S 5 92 fili H

Date of each tree census in the plot.

Cycle Census date Interval days Measurement period

1 October 12, 1998

746 1998-2000
2 October 27, 2000

486 2001
3 February 25, 2002

700 2002-2003
4 January 26, 2004

738 2004-2005
5 February 2, 2006

825 2006-2008
6 May 7,2008

985 2009-2010
7 January 17,2011

672 2011-2012
8 November 19, 2012

738 2013-2014
9 November 27,2014

1826 2015-2019

10 November 27,2019
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Table 2. JEWIHITR (1998 45005 2019 4F) 1T EIRHLS AR EIC Tidkk & Mz H
Record of strong typhoons between 1998 and 2019 at the Miyazaki Meteorological Office.

Typhoon

Maximum wind

Maximum instantaneous Covered measurement

number  \ame Landing date velocity (m/s) wind velocity (m/s) period for tree census
199918 BART September 24, 1999 15.2 32.7 1998-2000,2001
200310 ETAU August 8, 2003 15.9 31.7 2002-2003
200416 CHABA August 30, 2004 21.4 443
200421 MEARI September 29, 2004 19.5 38.9

2004-2005
200423 TOKAGE October 20, 2004 16.9 33.0
200514 NABI September 5, 2005 21.1 43.1
200704 MAN-YI July 14, 2007 19.5 38.8

2006-2007
200705 USAGI August 2, 2007 19.0 34.9
201106 MA-ON July 19, 2011 15.9 253 2008-2010, 2011-2012
201408 NEOGURI July 10,2014 15.1 21.8
201411 HALONG August 9, 2014 16.3 28.6 2013-2014
201419  VONGFONG October 13, 2014 154 24.4
201515  GONI August 25, 2015 17.1 30.6
201616 MALAKAS September 20, 2016 19.2 33.1
201705 NORU August 6, 2017 15.1 24.8

2015-2019
201722  SAOLA October 29, 2017 15.5 25.4
201824 TRAMI September 30, 2018 23.4 37.9
201908 FRANCISCO August 6, 2019 19.4 31.2

AR O BRI SR B Tl E N B RO H TIRAEED 15 m /s Z#A T BEZ EVEE] E&R LT

We classified typhoons reaching maximum winds exceeding 15 m/s as “strong typhoons” from the data at the Miyazaki Meteorological

Office.
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Table 3. JUPZ IR (1998 45005 2019 4) OBMARDZAL
Changes in stem density between 1998 and 2019 in the plot.

Species Japanese name Life form 1998 2000 2001 2003 2005 2007 2010 2012 2014 2019
Distylium racemosum AR/ F EB 373 369 369 372 380 381 380 376 375 368
Camellia japonica RAVIAES EB 233 234 233 235 238 241 240 244 245 241
Quercus salicina vZyaiy EB 149 146 145 143 140 138 130 129 126 115
Cleyera japonica ks EB 130 130 130 130 128 131 131 132 128 124
Eurya japonica var. japonica [ s s EB 128 124 122 117 117 115 106 104 99 86
Castanopsis sieboldii ARIA EB 76 76 72 64 63 64 58 58 60 35
Machilus japonica Vw4 EB 56 59 58 56 56 58 58 52 54 53
Machilus thunbergii 27 ) F EB 51 49 50 53 51 50 47 47 47 46
Meliosma rigida ey EB 39 39 39 38 36 36 36 35 37 35
Castanopsis cuspidata V75 IA EB 28 27 27 28 32 34 33 30 30 23
Diospyros morrisiana e EB 25 25 25 26 25 25 25 25 24 23
Daphniphyllum teijsmannii < S B Q) /AN EB 23 20 19 17 15 14 12 12 8 5
Quercus gilva AFAHY EB 22 22 22 22 20 20 19 19 19 19
Cinnamomum tenuifolium YI=ZwrAa EB 20 20 20 22 23 23 23 23 22 21
Quercus acuta T HHY EB 20 19 19 19 19 18 18 18 17 16
Elaeocarpus japonicus ONVEF DB 18 21 21 22 24 22 21 19 17 13
Ficus erecta var. erecta A XY DB 16 14 14 14 15 17 17 16 16 19
Neolitsea sericea R E EB 13 14 15 16 18 18 18 19 20 21
Litsea coreana Hd/F EB 11 10 9 7 7 7 7 7 6
Neolitsea aciculata A AN EB 10 10 8 8 8 8 8 7 9
Quercus hondae INF AT EB 10 10 10 10 10 10 10 11 11 11
Podocarpus macrophyllus A AXF EC 9 9 10 10 10 10 10 11 11 11
llex integra ®F/F EB 9 9 9 9 9 10 10 10 9 9
Symplocos theophrastifolia VAV av s by S EB 5 8 8 9 9 8 8 8 8 8
1lex chinensis FTFI/F EB 5 5 6 6 6 6 6 6 6 6
Myrsine seguinii 2AIVRZFINT EB 4 5 5 5 5 8 8 8 8 8
Quercus serrata ar < DB 4 4 4 4 4 3 2 2 2 0
Cerasus jamasakura Y975 DB 4 3 3 3 2 2 2 2 2 1
Actinodaphne acuminata INYNY J 3 EB 3 4 5 5 5 5 5 5 5 4
Quercus glauca Vi 4 EB 3 3 3 3 3 3 4 4 5 3
Dendropanax trifidus LI/ EB 3 3 3 3 3 3 3 2 2 2
Ligustrum japonicum IAIEF EB 2 4 5 5 5 6 5 5 5 3
llex rotunda ZARVIE S EB 2 2 2 2 1 1 1 1 1 1
Cornus controversa IXF DB 2 2 2 3 3 3 3 3 3 2
Premna microphylla INY Y F DB 2 2 2 1 1 1 1 1 1 1
Kalopanax septemlobus AVE-S)) DB 2 2 2 2 2 2 2 2 2 2
Ternstroemia gymnanthera TEwvay EB 2 2 3 3 2 2 2 2 3 3
Daphniphyllum macropodum AN EB 2 2 2 2 2 2 2 2 2 1
Aucuba japonica var. japonica 7 A F EB 2 1 1 0 1 1 1 1 1 2
Symplocos myrtacea NS F EB 2 1 1 1 1 1 1 1 1 1
Symplocos kuroki A EB 1 2 2 2 2 2 2 2 2 2
Euscaphis japonica dVAA DB 1 2 2 2 2 1 1 1 1 1
Acer mono subsp. marmoratum ARV LT DB 1 1 1 1 1 1 0 0 0 0
Magnolia compressa FHE< /) F EB 1 1 1 1 1 1 1 1 1 1
Pinus thunbergii Jaxy EC 1 1 1 1 1 0 0 0 0 0
Ehretia acuminata var. obovata Fv /F DB 1 1 1 1 1 1 1 1 1 1
1lex goshiensis YV EF EB 1 1 1 2 2 1 1 1 1 1
Ficus erecta var. erecta f. sieboldii 5 )\A XL EB 1 1 1 1 1 1 1 1 1 2
Symplocos glauca S IANA EB 1 1 1 2 2 2 2 3 4 5
Morella rubra Y~tt EB 1 1 1 1 1 1 1 1 1 1
Diospyros japonica VavFauANF DB 1 1 1 1 1 1 1 1 1 1
Morus bombycis Y~7v DB 1 0 0 0 0 0 0 0 0 0
Syzygium buxifolium VA EB 0 1 1 1 1 1 1 1 1 1
Cinnamomum camphora IR/ F EB 0 0 0 1 1 1 1 1 1 1
Lindera triloba TaEy DB 0 0 0 0 0 0 0 0 0 1
Aralia elata 27/ F DB 0 0 0 2 2 1 1 1 1 0
Laurocerasus spinulosa VYR EB 0 0 0 1 1 1 1 1 1 1
Unidentified ANHH 2 1 0 0 0 0 0 0 1 3
Total 1532 1524 1518 1515 1519 1523 1488 1476 1464 1379

EB : HikIATERS DB | {RHEILIERE | EC ¢ Rt Ik

EB: evergreen broad-leaved species; DB: deciduous broad-leaved species; EC: evergreen conifer species

TRIA S LB R 55 20 % 152, 2021 |
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Table 4. JZWIRHT (1998 40 5 2019 45) OWsBnaRiAE (BA) DO%fb
Changes in basal area (BA) between 1998 and 2019 in the plot.

Species Japanese name Life form 1998 2000 2001 2003 2005 2007 2010 2012 2014 2019
Quercus salicina A7 As s EB 10.43 10.83 10.87 10.74 10.65 10.89 11.24 11.61 11.86 11.36
Distylium racemosum AR/ F EB 779 796 805 827 855 889 925 925 9.29 9.80
Castanopsis sieboldii ARIA EB 7.73 807 790 7.82 803 820 843 833 833 4.65
Machilus thunbergii 27/ F EB 552 529 543 564 581 601 6.15 634 6.55 7.06
Quercus acuta T EB 288 281 284 290 293 291 293 299 286 2.78
Camellia japonica RAIAES EB .69 173 1.75 1.79 186 192 196 198 200 2.11
Quercus gilva AFA AT EB 136 140 142 145 142 144 150 153 153 1.63
Cleyera japonica PHF EB 110 114 116 117 119 124 129 132 127 130
Castanopsis cuspidata V75 IA EB 1.05 1.10 1.03 1.12 1.15 1.10 1.16 120 124 0.40
Eurya japonica var. japonica [ EB 0.58 0.58 0.57 056 057 057 052 052 049 045
Meliosma rigida <o EB 0.58 055 056 054 054 056 0.58 0.58 0.57 0.58
Machilus japonica TANY EB 0.57 060 059 059 059 062 0.66 0.65 0.67 0.73
Quercus serrata aFr o DB 047 048 048 049 050 041 024 024 025 0.00
Elaeocarpus japonicus aNVEF DB 043 048 044 047 049 050 053 041 032 0.27
Cerasus jamasakura Y=<¥r5 DB 042 036 036 036 026 026 026 025 026 0.21
Diospyros morrisiana ~FU A F EB 041 042 042 043 043 045 046 047 045 046
Daphniphyllum teijsmannii AL N EB 039 035 035 032 030 028 020 021 0.16 0.04
Cinnamomum tenuifolium YI=wirA EB 034 037 037 040 042 044 047 048 049 037
Quercus hondae INFATTY EB 033 035 036 038 040 042 044 047 048 0.52
Ilex integra TF/F EB 0.22 023 023 023 023 024 026 026 021 022
Kalopanax septemlobus AVE D) DB 022 023 023 023 024 025 026 026 027 0.28
Pinus thunbergii raxvy EC 0.15 0.16 0.17 0.17 0.18 0.00 0.00 0.00 0.00 0.00
Litsea coreana Ad/F EB 0.14 0.14 013 013 013 0.13 0.13 0.13 0.13 0.12
Quercus glauca Vi % EB 0.11 o0.11 o0.11 o011 0.13 0.12 0.12 0.14 0.14 0.07
Diospyros japonica VavuFayAHF DB 0.10 0.10 0.11 0.10 0.11 0.11 0.11 0.11 0.11 0.12
Neolitsea sericea TOAE EB 0.07 0.09 0.10 o0.11 0.13 0.15 0.17 0.18 0.20 0.23
Ficus erecta var. erecta Y DB 0.06 0.05 0.05 0.05 0.06 0.06 007 0.06 0.06 0.08
Ehretia acuminata var. obovata Fv ) F DB 0.06 0.06 0.06 0.06 0.06 0.06 007 0.07 0.07 0.07
Morella rubra <&t EB 0.06 0.06 006 006 006 006 0.07 0.07 0.07 0.07
Podocarpus macrophyllus A AF EC 0.05 0.06 0.07 0.07 0.07 0.08 0.08 0.09 009 0.09
Neolitsea aciculata ARXHY EB 0.05 0.06 005 003 003 003 0.03 0.03 0.03 0.03
Dendropanax trifidus hoLIJ EB 0.05 0.05 0.05 0.05 005 0.05 0.05 005 0.05 0.05
Actinodaphne acuminata AVFAVIES EB 0.04 0.04 0.05 0.05 0.05 0.06 0.06 0.06 0.06 0.06
Cornus controversa I AF DB 0.03 0.03 0.03 004 004 004 005 0.05 0.05 0.03
Myrsine seguinii A IVREFINT EB 0.03 0.03 003 003 003 004 004 0.04 0.04 0.04
llex chinensis FFrI/F EB 0.03 0.03 0.04 004 004 004 004 0.04 0.05 0.06
Daphniphyllum macropodum B Q) DA EB 0.03 0.03 0.03 0.04 0.04 005 005 0.05 005 0.01
Symplocos theophrastifolia VAN Ay EB 0.03 0.04 0.04 0.05 006 0.05 0.06 006 0.06 0.07
Ligustrum japonicum FAXIEF EB 0.02 0.02 0.02 002 002 003 003 003 0.03 0.02
Premna microphylla INR T F DB 0.01 001 001 001 001 001 0.01 0.0l 0.0l 0.01
Acer mono subsp. marmoratum A RYHTT DB 0.01 0.01 0.01 0.01 001 0.01
Symplocos kuroki A=t EB 0.01 001 002 002 002 0.02 0.02 0.02 0.02 0.02
llex rotunda U REF EB 0.01 001 001 001 0.00 0.00 0.00 0.00 0.00 0.00
Magnolia compressa FHE<F EB 0.01 001 001 001 001 001 001 0.01 0.0 0.01
Euscaphis japonica dv XA DB 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
Symplocos myrtacea INA EB 0.01 0.01 0.01 0.01 0.01 001 001 0.01 0.01 0.01
Ternstroemia gymnanthera Evay EB 0.01 0.01 0.01 0.01 0.00 0.00 001 0.01 001 0.01
Morus bombycis <77 DB 0.01
Aucuba japonica var. japonica 7 F EB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
llex goshiensis VTEF EB 0.00 0.00 0.00 0.01 001 0.00 0.00 0.00 0.00 0.00
Ficus erecta var. erecta f. sieboldii RYNAXET EB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Symplocos glauca IIANA EB 0.00 0.00 0.00 0.01 001 0.01 0.01 001 0.02 0.02
Syzygium buxifolium 7T EB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cinnamomum camphora DR/ F EB 0.00 0.00 0.00 0.01 001 0.01 0.01
Lindera triloba vaey DB 0.00
Aralia elata 27/ F DB 0.01 0.01 0.01 0.00 001 0.01
Laurocerasus spinulosa VYR EB 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Unidentified A1 0.01  0.00 0.00 0.01
Total 45.74 46,58 46.70 47.24 47.96 4886 S0.11_50.73 50.97 46.57

EB @ WAL | DB @ PEHELTERS § EC ARG SRS

EB: evergreen broad-leaved species; DB: deciduous broad-leaved species; EC: evergreen conifer species

RHATER U7 BEld, A DOBIRT 0.00 £l LTV 2,

Numbers in itarics are shown as 0.00 due to the significant figures.
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Table 5. JEWIRITH (1998 4EA S 2019 4E) DINIARE X CRIER DL

Changes in recruitment rate and mortality rate between 1998 and 2019 in the plot.

Whole period

2000 2001 2003 2005 2007 2010 2012 2014 2019

1998

1379

1464

1476

1488

1523

1519

1515

1518

1524

1532

Stem number

(n/ha)

266
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1.31
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Mortality rate
(%l/year)
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DBH class distribution at each tree census in the study plot.
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DBH class distribution of Distylium racemosum at each tree census in the study plot.
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Quercus salicina
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Fig. 3. 75214 O DBH 51
DBH class distribution of Quercus salicina at each tree census in the study plot.
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DBH class distribution of Castanopsis cuspidata and Castanopsis sieboldii at each tree census in the study plot.
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Castanopsis cuspidata

Mortality rate (%/year)
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Changes in stand structure of an old secondary lucidophyllous
forest over 21-years monitoring

Tamotsu SATO"”, Hiromi YAMAGAWA?, Haruto NOMIYA?,
Tetsuto ABE”, Satoshi SAITO”, Minoru KAMA® and Yoshihiro OTERA?

Abstract

We monitored the stand structure of an old secondary lucidophyllous forest in Takaoka, Miyazaki, southwestern
Japan for 21 years (1998-2019). Based on data collected from 10 tree censuses of the 1-ha permanent plot, stem
density decreased from 1,532 stems/ha in 1998 to 1,379 stems/ha in 2019. Basal area (BA) increased from 45.74
m’/ha in 1998 to 50.97 m*/ha in 2014, but decreased during the period from 2015 to 2019 because of Castanopsis
sieboldii mortality due to a number of typhoon disturbances. The average mortality rate throughout the monitoring
period was 1.51%/year, which was higher than the recruitment rate for the same period (1.01%/year). The tree
census in 2019 revealed the loss of some small size trees of Quercus salicina and C. sieboldii, which suggests
typhoon impacts on the regeneration and species composition of this forest in the near future.

Key words : warm temperate evergreen broad-leaved forest, Quercus salicina, Castanopsis sieboldii, long-term
monitoring, forest dynamics, secondary forest
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