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Research paper

Variations in the Composition and Dominance of Tree
Species with Different Shade Tolerances During the Early Phase

of Succession at the Duona Landslide Site, Southern Taiwan

An-Ching Chung"”  Yau-Lun Kuo”?  Fu-Shan Chou"”
Wen-Chih Lin”  Yung-Hsiu Chen"

[ Summary ]

The Duona landslide site in southern Taiwan was formed during Typhoon Morakot in 2009.
It has undergone natural succession for about 10 yr, and secondary forests have been formed in
some areas. The purposes of this study were to investigate the dynamics of the composition and
dominance of trees and juveniles with different shade-tolerance levels during the 8~11 yr of sec-
ondary succession at the Duona landslide site, and we used the stand shade-tolerance index (SSI)
to quantify the successional status of the stands. In the beginning of 2017, 1-ha plot was set up at
the Duona landslide site. According to the canopy profiles, the stands were divided into 4 verti-
cal layers. Results showed that at the 11" year (2020) of secondary succession, there were 68 tree
species with a stand density of 3677 stems ha”'. Shade-intolerant species dominated the composi-
tion, and the importance value index (IVI) value was 76.8%. IVI values of mid-tolerant and shade-
tolerant species were 17.6 and 5.5%, respectively. The population abundance of Trema orientalis,
the most dominant shade-intolerant species at this landslide site, significantly declined due to a
lack of natural recruits and was replaced by Mallotus paniculatus var. paniculatus, which had
abundant recruits. In the vertical layers of stands toward the canopy, shade-intolerant species were
more dominant, and I'VI values of shade-intolerant species in each vertical layer decreased over
the years. On the other hand, in the vertical layers toward the understory, mid-tolerant and shade-
tolerant species were more dominant, and their IVI values in each vertical layer increased over the
years. SSI values of the canopy, sub-canopy, shrub, and understory layers were 1.1, 16.0, 28.3, and
44.2% respectively, in 2020, indicating that SSI values of the vertical layers toward the understory
increased. The SSI value of the entire stand increased from 10.6% in 2017 to 16.8% in 2020, and
the SSI value of each vertical layer also increased over the years, indicating that the stand at the
Duona landslide site had a tendency to gradually advance towards a mid-successional stage. How-
ever, compared to mature forests, it was still in the early phase of succession. Results of this study
can be used as a basis for planting shade-tolerant species at landslide sites in southern Taiwan to
accelerate succession. The SSI value can be used as a practical tool to quantify the succession
phases of secondary forests.
Key words: importance value index, landslide site, shade-tolerant species, stand shade-tolerance in-
dex, successional status.
Chung AC, Kuo YL, Chou FS, Lin WC, Chen YH. 2022. Variations in the composition and
dominance of tree species with different shade tolerances during the early phase of
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Fig. 1. Location of the Lioukuei Experimental Forest (A), Duona landslide site (B), the 4
plots at the Duona landslide site (C), and small divided plots in each plot (D).
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Table 1. Shade-tolerance level (STL), importance value index (IVI, %), and shade-tolerance
index (STI) of adult trees in 2020 at the Duona landslide site. Abbreviations: D, density (stems
ha™); R, relative density (%); F, frequency; R,, relative frequency (%); Ba, basal area (cm’);
Ry, relative dominance (%); STI =1VI x p. p denotes the weighted value of the tree species of

different STLs, for which levels I~V were set to 0.00, 0.25, 0.50, 0.75, and 1.00, respectively

Species STL D R, F R, Ba Ry, IVI  STI
Trema orientalis (|LIZ£Jif) I 523 142 84 112 65273 592 2822 0.0
Mallotus paniculatus var. paniculatus (158" 1 1863 50.7 89 119 24105 219 28.14 0.0
Maesa perlaria var. formosana (15| LIFEAE) I 469 128 80 10.7 3314 3.0 881 44
Rhus javanica var. roxburghiana (5& FQEEER) I 105 29 42 56 6956 63 492 0.0
Tetradium glabrifolium (175 I 62 1.7 34 45 1798 1.6 262 07
Callicarpa formosana var. glabrata (FS3aFRERD 10 83 23 39 52 386 03 260 13
Wendlandia uvariifolia (7K$5) 11 68 18 33 44 734 07 230 12
Litsea cubeba (ILIEAH) I 53 14 24 32 1449 1.3 1.99 0.5
Eurya septata (ZHEFS) \ 58 1.6 28 3.7 417 04 190 19
Glochidion acuminatum (S£H fEUEE) I 41 1.1 25 33 245 02 156 04
Machilus philippinensis (JEFEE) v 3209 22 29 366 03 138 10
Pouzolzia elegans (7K HEH) I 29 0.8 20 27 295 0.3 124 03
Hibiscus taiwanensis (| LIZE%%) 1 21 06 16 2.1 382 03  1.02 0.0
Debregeasia orientalis (7KJi) I 23 06 16 21 210 02 098 0.2
Callicarpa pilosissima (HIZESEEER) I 20 05 14 19 283 03 089 0.2
Alniphyllum pterospermum ({R774%) 111 13 04 11 15 496 0.5 076 04
Eurya gnaphalocarpa (FEFA5A) iy 15 04 11 15 430 04 075 02
Acer albopurpurascens (FZERE) v 14 04 12 16 243 02 073 0.6
Glochidion rubrum (FIEERETAR) I 13 04 11 1.5 159 0.1 065 02
Lagerstroemia subcostata (J1.5) I 13 04 11 15 120 0.1 0.64 02
Sapium discolor (F1F) I 9 02 8 11 590 05 062 00
Ficus esquiroliana (55EF5) I 14 04 10 13 72 0.1 059 0.1
Litsea hypophaea (/]MEAREET) 111 12 0.3 9 12 67 01 053 03
Boehmeria densiflora (#AEZ) 111 12 0.3 8 1.1 191 02 052 03
Phyllanthus multiforus (%4 EIHAH) I 7 02 7 09 383 00 039 0.1
Perrottetia arisanensis (fiFER7R) i 13 0.4 5 07 100 0.1 037 0.1
Zanthoxylum ailanthoides var. ailanthoides (FX5<83) I 6 0.2 6 0.8 141 0.1 036 0.0
Oreocnide pedunculata (FAELE) 11 6 0.2 6 08 109 01 035 02
Fraxinus griffithii (I ZE) 1 7 02 6 08 3700 034 0.1
Clerodendrum cyrtophyllum (K75) 1l 8§ 02 5 07 54 0.0 031 0.1
Koelreuteria henryi (E:{#51) 11 4 01 4 05 103 01 025 0.1
Hydrangea chinensis (3 J\Il]) A% 5 0.1 4 05 17 00 023 0.2
Deutzia pulchra (KEEEET) I 4 0.1 4 05 36 00 022 0.1
Cinnamomum subavenium (BHE) 1A% 3 0.1 3 0.4 36 0.0 0.17 0.1
Machilus zuihoensis var. zuihoensis () i 2 0.1 2 03 65 0.1 0.13 0.1
Neonauclea reticulata (F&{~58) I 2 0.1 2 03 57 01 012 0.1
Prunus phaeosticta var. phaeosticta (S:EEEEHk) il 2 0.1 2 03 48 00 0.12 0.1
Elaeocarpus sylvestris var. sylvestris (f:5%) I 2 0.1 2 03 46 0.0 0.12 0.1
Symplocos formosana (ZHEJKA) ur 3 0.1 2 03 11 00 0.12 0.1
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con’t

Lithocarpus hancei (Z3-14) 111 2 01 2 03 19 00 011 0.1
Adinandra formosana var. formosana (SZ{E5HH) v 2 0.1 2 03 13 0.0 0.11 0.1
Tricalysia dubia (FIEF) v 2 01 2 03 8 00 011 0.1
Neolitsea parvigemma (/|NEEHTAREE ) v 2 0.1 2 03 4 00 011 0.1
Lithocarpus cornea (& K1) \Y% 4 0.1 1 0.1 41 00 0.09 0.1
Alnus formosana (Z1E7R15) I 1 0.0 1 0.1 100 0.1 0.08 0.0
Castanopsis indica (FIEE ) v 2 01 1 01 59 01 008 0.1
Helicia formosana (ILLIFEAR) v 1 0.0 1 0.1 71 0.1  0.07 0.1
Engelhardia roxburghiana (F¢) v 1 00 1 01 57 0.1 007 0.1
Syzygium formosanum (Z1H7RI) v 1 0.0 1 0.1 54 0.0 007 0.1
Ficus erecta (“FUIHE) Il 1 00 1 01 5200 007 0.0
Aralia bipinnata (ZHEAR) I 1 0.0 1 0.1 42 0.0 0.07 0.0
Alstonia scholaris (FEHNURE) g 1 0.0 1 0.1 37 00 0.06 00
Celtis formosana (A FF) 111 2 01 1 0.1 300 0.06 0.0
Schima superba var. kankaoensis (#5 I IAT) 11 1 0.0 1 0.1 33 0.0 0.06 0.0
Diospyros morrisiana (| LRI i) v 1 0.0 1 0.1 29 0.0 0.06 0.0
Lithocarpus konishii (/|N\T8 AT ) v 1 0.0 1 0.1 24 0.0 0.06 0.0
Mallotus japonicus (¥7H) 1 1 0.0 1 0.1 22 0.0 0.06 0.0
Osmanthus matsumuranus (KIEAKEE) A% 1 0.0 1 0.1 20 00 0.06 0.1
Celtis sinensis (FM&f) I 1 0.0 1 0.1 15 0.0 0.06 0.0
Bridelia tomentosa (+%18f) 1I 1 0.0 1 0.1 6 0.0 0.06 0.0
Ehretia longiflora (FAL/E72%15) s 1 00 1 01 5 00 005 00
Glycosmis parviflora var. parviflora (fi% E8) A% 1 0.0 1 0.1 4 00 005 0.1
Archidendron lucidum (FEFER]) 111 1 0.0 1 0.1 300 0.05 00
Acer kawakamii (S3ZERE) m 1 0.0 1 0.1 3 0.0 0.05 0.0
Acer serrulatus (5 ) 11 1 0.0 1 0.1 2 0.0 005 0.1
Ardisia cormudentata subsp. morvisonensis (B[ LIER&64)  V 1 00 1 0.1 2 00 005 00
Turpinia formosana (| LIZFIE]) A% 1 0.0 1 0.1 1 00 005 0.1
Eurya loquaiana (IS AR) \Y% 1 0.0 1 0.1 1 0.0 0.05 0.1

Total

3677 100 750 100 110205 100 100 16.8

D Refers to Kuo et al. (2021).

" The STL was not reported; thus this study judged the level by the light environment where the species was

mainly distributed in the plots.

AR RS FE20204FE 10 I IRF - Jli R DL 261y
W5 P T R E LA - AR T e AR T2 o S i
R B SR RS = R R M -
[R2020F R4 AR EAIARANEY) - LIS2KE &
WP % (5270) - SR E APt i D (26%E) -
FRHE R S R (abundance) = # Fy S4tk I (1324
PR) > AR RS TARIE (310%k) 5 il fi bk B
ERZHERSIREGI) - kP ERSIKE
(166#%) (Table 3) - LM EE DM S - SIE

25 G AR B B R AR & P iR RS 5 S2
ok T ) A S g B st A g A AR PR B R P B
G iR s TR A AR K& Ry S2ER & (47809
em’) » f/NE RS (8276 cm®) (Table 3) - #E
R RS B P A S B AR AN B (specimens) J
I S Ag Blrarefactionffifi(Fig. 2) » R AHERA
BAHERYEDLT » BT A BR300 » sy
YItE 2 S AR By S2 ~ ST~ S3 ~ S4kE
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Table 2. Shade-tolerance level (STL), importance value index (IVI, %), and shade-tolerance

index (STI) of juveniles (diameter at breast height of <1 cm) in 2020 at the Duona landslide site.
Abbreviations: D, density (stems ha™); R, relative density (%); F, frequency; R,, relative frequency
(%); STI =1IVI % p. p denotes the weighted value of the tree species of different shade tolerance
levels, for which levels I~V were set to 0.00, 0.25, 0.50, 0.75, and 1.00, respectively

Species STL D Ry F R; IVI STI
Maesa perlaria var. formosana (3 L) m’ 130 14.6 55 11.6 13.08 6.5

Mallotus paniculatus var. paniculatus (1581 I 117 13.1 45 9.5 11.30 0.0
Rhus javanica var. roxburghiana (5 FEERE ) I 139 15.6 32 6.7 11.17 0.0
Machilus philippinensis (FJEZ ) VI 54 6.1 36 7.6 6.82 5.1

Glochidion acuminatum (5% §8UHE) I 57 6.4 30 6.3 6.35 1.6
Litsea hypophaea (/MEAREET) il 49 5.5 32 6.7 6.11 3.1

Callicarpa formosana var. glabrata (FNSEFHRER) I 42 4.7 22 4.6 4.67 2.3

Wendlandia uvariifolia (7K§518H) 111 39 44 22 4.6 4.50 23

Acer albopurpurascens (FaZEts) v 24 2.7 20 4.2 3.45 2.6
Eurya septata (Z3EHF5) \Y% 20 22 18 38 3.01 3.0
Ardisia virens (BESESF) w19 21 15 32 264 13

Neolitsea parvigemma (/NEFIARET) v 17 1.9 16 34 2.64 2.0
Glochidion rubrum (HIZERSUESE) 11 15 1.7 10 2.1 1.89 0.5

Beilschmiedia erythrophloia (35#) v 12 13 10 2.1 1.72 1.3

Psychotria rubra (JLEIAR) v 14 1.6 6 1.3 1.42 1.1

Hydrangea chinensis (£ \|l]) \% 14 1.6 6 1.3 1.42 1.4
Glycosmis parviflora var. parviflora ({12 5) \% 11 1.2 7 1.5 1.35 1.4
Lagerstroemia subcostata (JL=3) I 7 0.8 6 1.3 1.02 0.3

Cinnamomum subavenium (Z5FE) v 6 0.7 6 1.3 0.97 0.7
Elaeocarpus sylvestris var. sylvestris (F1:3%) 111 11 1.2 3 0.6 0.93 0.5

Boehmeria densiflora (#4652 ) I 10 1.1 3 0.6 0.88 0.4
Fraxinus griffithii () I 6 0.7 5 1.1 0.86 0.2
Oreocnide pedunculata (FREEENT) I 6 0.7 5 1.1 0.86 0.4
Ardisia cornudentata subsp. morrisonensis \% 5 0.6 4 0.8 0.70 0.7
(EILEEEF)

Tricalysia dubia (FE1T) v 4 0.4 3 0.6 0.54 0.3

Machilus zuihoensis var. zuihoensis (Z¥1) 1 4 0.4 3 0.6 0.54 0.4
Zanthoxylum ailanthoides var. ailanthoides (ﬁ%ﬁ) 1 3 0.3 3 0.6 0.48 0.0
Debregeasia orientalis (7KJift) II 3 0.3 3 0.6 0.48 0.1

Hibiscus taiwanensis (|1L135%5) I 3 0.3 3 0.6 0.48 0.0
Lindera communis (73 ZEH) v 3 0.3 3 0.6 0.48 0.4
Celtis formosana (45FF) 11 3 0.3 3 0.6 0.48 0.2
Prunus phaeosticta var. phaeosticta (Z2EEEEHk) 11 3 0.3 3 0.6 0.48 0.2
Murraya euchrestifolia (1155 7) v 3 03 3 0.6 0.48 0.4
Castanopsis indica (ENEETETE) v 3 03 3 0.6 0.48 0.4
Litsea acutivena ($tikARE 1) A% 3 03 2 0.4 0.38 0.4
Ficus nervosa (J1 T ¥&) 111 3 03 2 0.4 0.38 0.2
Symplocos formosana (ZHEKA) ur 2 0.2 2 0.4 0.32 0.2

Melastoma candidum (E741F}) 11 2 0.2 2 0.4 0.32 0.1
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con’t

Ehretia longiflora (FAEJE 348 i 2 0.2 2 0.4 0.32 0.1
Koelreuteria henryi (Z1E5545) 111 2 0.2 2 0.4 0.32 0.2
Gardenia jasminoides (|LI55H&) 111 2 0.2 2 0.4 0.32 0.2
Litsea akoensis var. akoensis (FFEBEAREE 1) \Y 2 0.2 2 0.4 0.32 0.3
Machilus thunbergii GRLAR) v 1 0.1 1 0.2 0.16 0.1
Engelhardia roxburghiana (5t v 1 0.1 1 0.2 0.16 0.1
Broussonetia monoica (7| MEFE) e 1 0.1 1 0.2 0.16 0.0
Adinandra formosana (Z1ER5H) v 1 0.1 1 0.2 0.16 0.1
Phyllanthus multiflorus (Z4EIHFH) 11 1 0.1 1 0.2 0.16 0.0
Helicia formosana (|11EEAR) A\ 1 0.1 1 0.2 0.16 0.2
Acer serrulatus (FFH) 11 1 0.1 1 0.2 0.16 0.1
Wikstroemia taiwanensis (Z1H2E(E) v 1 0.1 1 0.2 0.16 0.1
Itea parviflora (/INMEEH]) \Y% 1 0.1 1 0.2 0.16 0.1
Callicarpa pilosissima (fIIEEZEER) I 1 0.1 1 0.2 0.16 0.0
Deutzia pulchra (RKIEIEER) Il 1 0.1 1 0.2 0.16 0.0
Litsea acuminata (F3EAREE 1) \% 1 0.1 1 0.2 0.16 0.2
Syzygium formosanum (S 77H) \% 1 0.1 1 0.2 0.16 0.2
Schefflera octophylla (7T.34) 111 1 0.1 1 0.2 0.16 0.1
Murraya paniculate (F %) 1 1 0.1 1 0.2 0.16 0.1
Turpinia formosana (ILIZE]) \% 1 0.1 1 0.2 0.16 0.2
Total 890 100 476 100 100 442

D Refers to Kuo et al. (2021).

" The STL was not reported; thus this study judged the level by the light environment where the species was

mainly distributed in the plot.

Table 3. Basal area and species richness of all tree species, and abundances in the 4 vertical
layers in each of the 4 plots (S1, S2, S3, and S4) at the Duona landslide site in 2020

Parameter S1 S2 S3 S4
Basal area (cm’)"” 8276 47809 28359 25761
Species richness” 30 52 34 26
Abundance (stem)
Canopy layer 5 214 71 39
Sub-canopy layer 162 501 622 863
Shrub layer 143 251 384 422
Sum of the above 310 966 1077 1324
Understory layer 166 319 202 203

" Not including the understory layer.

g 25 it B <5 A pet R AR A AR R TV I Y 72
5o BB B2 S AR AR A 4l B T A £
SRR - CHAESARRE HIVI{ER#64.7% ; iiif
e AR TR R AR AE SARR Y TV i = (17.3 %)
(Table 4) ; fif 2SR LT A6 T IR R 25 A AR

M EEAAR - HIVIEARIL.8% (S4FE)E
24.4% (S2KEWE) ;5 it 4k VIEL V R e i 1
ME B A SRR IVHEE 6% LT
(Table 4) = FEARSfiit e P FRARME (SSD) JiTH » S1
BAS2 R A FEMAAISSIA(18.7, 18.6%) » iLH
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Fig. 2. Rarefaction curves of adult trees in the 4 plots of the Duona landslide site. Species
richness includes woody species of the canopy, sub-canopy, and shrub layers.

Table 4. Total importance value index (X IVI) of all species in different shade-tolerance
levels (STLs) and stand shade-tolerance index (SSI) values in each of the 4 plots (S1, S2, S3,

and S4) at the Duona landslide site in 2020

STL and SSI 2 VL (%)
S1 S2 S3 S4

I. Very intolerant 58.2" 59.1 61.8 64.7
1. Intolerant 15.8 9.7 13.4 17.3
1. Mid-tolerant 19.7 24.4 20.5 11.8
VL. Tolerant 52 35 2.5 24
V. Very tolerant 1.1 33 1.8 3.8
SSI 18.7 18.6 17.1 15.3

YNot including the understory layer.

FI[ S S44ETE (15.3%) (Table 4) ©

2N AR S AN [ T 40 T R R R ~ 18
BRI R it e Heii

% ANEREBHEFA2017~20204E 5 » #A4 R[HE
T 1 40 8 & 4R R TV M 8L Al Table SFf
o REE> 8 mIVBHERE - X EE R E N
AR (LS - HIVIEE> 70% - (HEZFE
EIKEI B (Table 5) 857 G TVUHE X & K 5
T TR HIVIE AN AR (L -
EXGEE (4 m <@mEE< 8 m)ILIEi #5510
i BB R201 74 BRI AR R TV IE 53
AE37.0 ~ 33.6% » {HE2018EHE TV

(36.7%) LB LIEH(30.2%) » HAEE R E
HHN(Table 5) » fA201 7R EIVI{ERT1044.2
Rt G /KSR (Wendlandia uvariifolia) s
FMRRTE - FREIA T 2 LEAE > 12020
SRRSO A B AT B FR R FE R E M (Machilus
philippinensis) 2 5 (Eurya septata) (Table
5) o RGO S LIAEFE R 2020 IR Y TV IR 33
7.5% » (ERPAEFT KL - FEREARE (EE
<4 m) - [T REE LS TS BIVI
ER S R R e - 3R TV HE S R
BN ORI R LA AE AT B - 720174
[1712.99% %5 20204 $275 1,22, 19 (Table 5) -

LB SE A AR S TR R R A Jg A 2
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Table 5. Dynamics of the importance value index (%) of the top 10 dominant tree species in
the 3 vertical layers from 2017 to 2020 at the Duona landslide site
Canopy layer Sub-canopy layer Shrub layer
2017 2018 2019 2020 2017 2018 2019 2020 2017 2018 2019 2020
Trema (ISR 79.6 794 746 733 370 302 250 215 9.5 70 56 29
Mallotus (HEET) 169 157 171 17.7 33.6 367 37.1 359 37.1  36.1 308 343
Rhus GEKHEERGAR) 2.3 1.9 5.2 54 6.0 5.6 5.8 6.5 2.4 35 3.6 2.1

Species

Litsea (LIS 13 13 10 14 34 35 32 28 2.4

Aralia (BEFTER) 09 07

Tetradium (FIFH 09 13 17 42 38 34 33 23

Alniphyllum (5545) 0.6 1.2 1.3 1.3

Debregeasia (7KJiit) 1.6 7.3 5.2 4.4 2.9
Eurya g. (BERIEAR) 1.4 1.3 1.3

Wendlandia (7K $i55) 14 22 28 29 38 27

Hibiscus (ILIZE%5) 1.2 1.4 2.0

Maesa (8 IEFE) 24 51 75 129 178 213 221
Glochidion (£ fEUERE) 1.2 1.4 2.7 2.2
Machilus (FEFEERE) 1.4 20 20
Eurya s. (ZE1E1) 1.5 27 39 40
Pouzolzia (7KEETHT) 2.6 2.2 2.8 2.2
Callicarpa (73RS 1.9 3.8 59 6.1

Y Trema, Trema orientalis; Mallotus, Mallotus paniculatus var. paniculatus; Rhus, Rhus javanica var. roxburghi-
ana; Litsea, Litsea cubeba; Aralia, Aralia bipinnata; Tetradium, Tetradium glabrifolium; Alniphyllum, Alni-
phyllum pterospermum; Debregeasia, Debregeasia orientalis; Eurya g., Eurya gnaphalocarpa; Wendlandia,
Wendlandia uvariifolia; Hibiscus, Hibiscus taiwanensis; Maesa, Maesa perlaria var. formosana; Glochidion,
Glochidion acuminatum; Machilus, Machilus philippinensis;, Eurya s., Eurya septate; Pouzolzia, Pouzolzia

elegans; Callicarpa, Callicarpa formosana var. glabrata.

P R R R R R AL - B B FE20204F FIl B 44 1 B o S i P A i - H LTV
AR - A201 T4 47 - 201841 fE{#$50.6% (Table 7) « 1EK5eE 6 Jilfi » &
R 5 B g R B 20 1 TAE G 18474 - A0 LA R 1 R e R 2%+ (HLE TR SR i B~ i
2020413298k (Table 6) » {5y S ik o3 ot MR R TVIHE IR T4 5 0 JiER20204F
HARREL(3OTTIRRNO% - 16X efE J1h - 122017 AYIVHE R]3#17.9% (Table 7) - FEHEAJE ST
AR B EAG36HE - F20208 4 5 56k - B FAE AR DA B R (8 S - (R h i
PR R L) T8 im0 R20204F HoAd RS i BHEMR2020FMIVIEE R & 233.1% » B
(21488 Eaz B R BUASHHE R B 58 % - TEREAR Jg—B o EBIPEE - ik R ATV
J& 7T 0 FR2017HERE B A A 4208 - 2220204 EFERE S - BRIV HME A Z F B
fREEI50%E - FHMEE R ATH20174E19929%k » 2 L (Table 7) - EHIHEIE T > 20184
E 2220204 H9 12004k (Table 6) » i KSR B M R R R TVIHE 55 50.7% » {H J4F 2% Ik E
oA MR B33 % - (25.3%) 5 g Hy SR it Bes R KR A A
DML ARk S R EE S E - =8 1E20204FFYTVI{E 53 51l 555#37.0 5 27.4% (Table
eSS MR OBH R TVUE Y 2> A B 8 - 28 B R 5l g 7) » BER S TR v R O DA T R A A R Ry
FERA2017~20194F 55 2 41 i B B 1 R R A sk BT -



HIEPRERIEL 37(1): 41-60, 2022

53

Table 6. Dynamics of the species richness and abundance in the 4 vertical layers from 2017
to 2020 at the Duona landslide site. Species richness includes woody species of the canopy,

sub-canopy, and shrub layers

Parameter and layer 2017 2018 2019 2020
Species richness
Canopy layer 4 6 6 6
Sub-canopy layer 36 46 52 56
Shrub layer 42 45 43 50
Sum of species 51 59 61 68
Understory layer b 50 - 58
Abundance (stem)
Canopy layer 184 219 281 329
Sub-canopy layer 1407 1707 1931 2148
Shrub layer 929 1295 1009 1200
Sum of abundance 2520 3221 3221 3677
Understory layer - 867 - 890

Y, not investigated.

Table 7. Dynamics of the importance value index (%) of species with different shade-
tolerance levels (STLs) in the 4 vertical layers from 2017 to 2020 at the Duona landslide site

Layer and STL 2017 2018 2019 2020
Canopy layer
Shade-intolerant species 100.0 100.0 100.0 99.4
Mid-tolerant species 0.0 0.0 0.0 0.6
Shade-tolerant species 0.0 0.0 0.0 0.0
Sub-canopy layer
Shade-intolerant species 93.7 89.9 84.3 77.0
Mid-tolerant species 4.7 7.8 11.9 17.9
Shade-tolerant species 1.6 2.3 3.8 5.1
Shrub layer
Shade-intolerant species 73.2 66.7 59.7 58.6
Mid-tolerant species 21.6 26.5 322 33.1
Shade-tolerant species 52 6.8 8.1 8.3
Understory layer
Shade-intolerant species D 50.7 - 253
Mid-tolerant species - 26.7 - 37.0
Shade-tolerant species - 22.6 - 27.7

Y, not investigated.

Z ARSI B8~ 1 VAR RISt B PP AREL Y
Ele

%A R A AR & Ak 4> SSHE F20 17 2 1Y
10.69% 42 = E(20204:#916.8% (Fig. 3) - BRMAT A

[l JEISSUET S » KR KEE 50 = L R
W5 1 R Tl ) A SRR R A - T SR B R
MEMENESEE GRS - WItEEEE
J IR - SSHEEIE Y =y KB (Fig. 3) -
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Fig. 3. Annual stand shade-tolerance index (SSI) values of the entire stand and of the 4
vertical layers from 2017 to 2020 at the Duona landslide site.
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Fig. 4. The abundance ratio among 3 canopy layers of individual tree species in 2017 (A)
and 2020 (B) at the Duona landslide site. (1 denoted canopy layer, ll sub-canopy layer, ll
shrub layer. Values above each column refer to the abundance of individuals at each layer.
Tre: Trema orientalis; Mal: Mallotus paniculatus var. paniculatus; Mae: Maesa perlaria
var. formosana; Rhu: Rhus javanica var. roxburghiana; Tet: Tetradium glabrifolium; Cal:
Callicarpa formosana var. glabrata; Wen: Wendlandia uvariifolia; Lit: Litsea cubeba; Eur:

Eurya septate; Glo: Glochidion acuminatum.
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