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Abstract: To quantify dynamics of a secondary forest that was invaded by Bischofia javanica,
after death of a dominant tree, Pinus [uchuensis, we represented long-term monitoring data of
a 20 x 20 m plot in the Fukiagedani Valley in Chichijima Island for 31 years (1984-2015). With
the death of P. luchuensis, basal area of trees of all woody species reduced to less than half
before the death, and thereafter increased. The numbers of trees and saplings decreased during
the period. This suggested that individual trees grew after death of P. luchuensis but recruitments
of seedlings did not occur, which could be related to closure of forest canopy with the growth of
individual trees. All data of the study was published on the web site of the Ogasawara Research
Committee of Tokyo Metropolitan University (island@tmu.ac.jp).

Keywords: invasive non-native species, long-term monitoring, oceanic island, Ogasawara
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Introduction

Most of the mesic secondary forests on Chichijima Island, the largest island of Ogasawara
Islands, became established after 1945 in abandoned fields and they were dominated by an
introduced species, Pinus luchuensis (Shimizu 1983). These forests are categorized as a Pinus-
Schima forest (Shimizu and Tabata 1991). In 1979, a pine wood nematode, Bursaphelenchus
xylophilus was accidentally introduced to Chichijima Island and almost all of the P. luchuensis
trees were killed by 1984 (Mueller-Dombois and Fosberg 1998). After the death of P. luchuensis,

most of the stands of the Pinus-Schima forests were mainly composed of Schima mertensiana
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(Shimizu 1986), and Bischofia javanica aggressively invaded some of these forests (Hata et
al. 2006). Long-term dynamics of the forest that invasive trees invaded can provide useful
information for management of the forest ecosystems.

In this study, we represented data of dynamics of woody species in the forests in
Chichijima Island for 31 years. The data, contains forest dynamics for 19 years published in Hata
et al. (20006). In addition, all data in this study were published in Appendix 1.

Study sites and methods

In 1984, a permanent 20 x 20 m plot was established for long-term monitoring in a forest in the
Fukiagedani Valley (27°04” N, 142°12° E, 120 m above sea level). In this study, woody plants
were categorized by their heights into two groups, trees (> 1.3 m), and saplings (< 1.3 m, > 0.3 m).
The diameters at breast height (DBHs) of all trees and heights of all saplings were measured. The
DBHs of the standing dead trees of P. luchuensis were also measured in order to estimate their
biomass when they were alive. Remeasurements of the trees and saplings were also carried out in
1987, 1990, 1995, 1998, 2000, 2003, 2010 and 2015. Details of the study site and measurements
were represented in Hata et al. (2000).

Results and Discussion

Basal area of alive trees of all woody species was 30.4 m” ha" and that of standing dead trees
of P. luchuensis was 39.3 134.9 m* ha” (Table 1). This suggested that aboveground biomass of
the forest reduced to less than half after death of P. luchuensis, which was not inconsistent with
previous study in the secondary forests (Shimizu 1986). All survivors of P. luchuensis in 1984
died by 1998. Basal area of trees of all woody species increased from 30.4 m” ha" to 53.6 m’ha
for 31 years, which was 77% of total value of alive and dead trees in 1984 (Table 1).

Total number of trees of woody species decreased from 280 to 192 for 31 years (Table 2). The
number increased between 1984 and 1990 and thereafter decreased. The numbers of saplings of
all woody species deceased from 840 to 63 for 31 years, especially, drastically decreased after
2003 (Table 3). The increase in basal are of trees, and the decreases in numbers of trees and
saplings suggested that individual trees grew after death of P. luchuensis but recruitments of
seedlings did not occur, which could be related to closure of forest canopy with the growth of

individual trees.
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Table 1 Basal areas of trees of all woody species (m? ha') in a 20 x 20 m plot.

Species 1984 1987 1990 1995 1998 2000 2003 2010 2015
Ardisia sieboldii 007 016 024 026 022 0.17 031 025 0.16
Bischofia javanica 383  9.58 1530 18.46 19.52 21.28 24.77 25.77 26.79
Callicarpa subpubescens 0.003 0.003 0.001 0.002 0.002 0.003
Calamus urens 021 021 0.04 0.03 0.01 0.01
Celtis boninensis
Cinnamomum camphora 057 059 075 093 099 099 106 124 1.58
Cinnamomum pseudopedunculatum 0.00 001 002 004 006 007 010 0.11
Calophyllum inophyllum (4.44)
Elaeocarpus photiniifolius 0.003 0.006 0.004 0.01 0.01 0.01
Elaeagnus rotundata 0.05 0.01 0.00  0.00
Euonymus boninensis
Hibiscus glaber 0.01 005 o011 008 0.08 0.10 0.04 0.05 0.05
Livistona chinensis 0.68 066 0.65 066 066 0.61 061 061 0.60
Ligustrum micranthum 002 003 008 012 0.11 013 011 007 0.07
Machilus boninensis 0.00  0.00 0.04 0.04 0.04
Mangifera indica 338 343 367 38 402 414 478 503 558
Machilus kobu 003 016 022 027 08 029 031 025 0.30
Morus australis 0.00 001 001 004 005 006 006 007 0.05
Neolitsea sericea var. aurata 003 006 011 013 015 012 0.12
Osmanthus insularis 0.01 006 016 031 040 049 055 0.77 0.88
Pandanus boninensis 2,00 227 226 245 134 058 057
Pittosporum boninense 0.04 009 0.14 018 0.17 0.18
Pinus luchuensis 10.79 8.03 3.18 4.45

(34.89)
Planchonella obovata 291 393 405 414 437 439 372 335 336
Psychotria boninensis
Psidium guajava
Psidium littorale 0.0001 0.0001
Rhaphiolepis indica 265 246 306 250 313 310 3.05 124 098
Schima mertensiana 529 578 6777 7.58  8.61 875 10.08 11.44 12.34
Syzygium cleyerifolium 0.004 002 003 0.05 008 008 009 0.11 0.10
Tarenna subsessilis 0.01 o001 o001 001 001 0.01
Trema orientalis
Wikstroemia pseudoretusa 0.0001
Unkonwn 0.005 0.0002 0.01
Total 304 351 407 465 457 475 51,1 51.0 536

(39.3)

(): Standing dead trees
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Table 2 Numbers of trees of all woody species (400 m?) in a 20 x 20 m plot.

Species 1984 1987 1990 1995 1998 2000 2003 2010 2015
Ardisia sieboldii 6 13 20 19 19 22 27 21 8
Bischofia javanica 132 170 173 170 159 166 158 118 95
Callicarpa subpubescens 1 1 1 1 1 1
Calamus urens 1 1 5 1 4 3
Celtis boninensis
Cinnamomum camphora 1 1 1 1 1 1 1 1
Cinnamomum pseudopedunculatum 3 4 8 9 9 10 8 8
Calophyllum inophyllum (6)
Elaeocarpus photiniifolius 3 3 3 4 3 2
Elaeagnus rotundata 1 1 3 1
Euonymus boninensis
Hibiscus glaber 2 2 4 3 2 3 2 2 2
Livistona chinensis 1 1 1 1 1 1 1 1 1
Ligustrum micranthum 5 14 51 47 31 35 24 7 4
Machilus boninensis 1 1 1 1 1 1
Mangifera indica 1 1 1 1 1 1 1 1 1
Machilus kobu 8 20 21 18 15 15 15 8 5
Morus australis 1 3 5 4 4 4 4 4 3
Neolitsea sericea var. aurata 3 9 12 14 13 10 9
Osmanthus insularis 5 12 16 17 17 19 20 19 21
Pandanus boninensis 15 12 12 12 6 2 2
Pittosporum boninense 2 4 4 4 2 2
Pinus luchuensis 4 3 1 1
®)

Planchonella obovata 12 17 21 17 17 13 12 8 5
Psychotria boninensis
Psidium guajava
Psidium littorale 1 |
Rhaphiolepis indica 80 96 120 99 89 83 63 20 10
Schima mertensiana 9 15 17 17 18 26 25 14 15
Syzygium cleyerifolium 2 3 3 3 4 3 4 4 4
Tarenna subsessilis 1 1 1 1 1 1
Trema orientalis
Wik stroemia pseudoretusa 1 1
Unkonwn 2 1 2
Total 280 394 496 463 424 434 393 241 192

14

(): Standing dead trees
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Table 3 Numbers of saplings of all woody species (400 m?) in a 20 x 20 m plot.

Species 1984 1987 1990 1995 1998 2000 2003 2010 2015
Ardisia sieboldii 28 18 22 21 19 23 24 11 11
Bischofia javanica 71 37 32 22 20 18 11 3
Callicarpa subpubescens 2 1

Calamus urens 1 1 1 1

Celtis boninensis 1

Cinnamomum camphora

Cinnamomum pseudopedunculatum 15 13 10 11 7 14 7 4 4
Calophyllum inophyllum

Elaeocarpus photiniifolius 5 3 2 1 1

Elaeagnus rotundata 1 1 4 4
Euonymus boninensis 3 2 3

Hibiscus glaber 1 9 7 3 1
Livistona chinensis 1
Ligustrum micranthum 216 141 94 58 44 63 24 1 2
Machilus boninensis 2 1 1 1 1

Mangifera indica

Machilus kobu 20 8 11 9 12 17 18 4 8
Morus australis 5 1 1 1 1 4 1

Neolitsea sericea var. aurata 15 9 12 7 7 9 15 2
Osmanthus insularis 18 10 6 7 7 11 17 9 9
Pandanus boninensis 26 13 9 9 7 2

Pittosporum boninense 2 1 2 1 1 1 1 1 1
Pinus luchuensis

Planchonella obovata 141 104 103 70 59 60 62 19 5
Psychotria boninensis

Psidium guajava 1

Psidium littorale 2 3 2 1 2
Rhaphiolepis indica 251 211 197 152 211 290 195 20 7
Schima mertensiana 11 9 10 9 10 14 13 7 6
Syzygium cleyerifolium 2 1 1 1 1 1
Tarenna subsessilis 3 3 2 1 1

Trema orientalis 3

Wikstroemia pseudoretusa 3 6 3 1
Umknown 1 6 3

Total 840 572 523 384 420 556 410 92 63
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