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Research paper

Vegetation Diversity Analysis along the Suhua Highway
En-Liang Chu' Hsiu-Chuan Chen'” Kuan-Yin Liao’ Shang-Te Tsai™’

[ Abstract] Suhua Highway (Provincial Highway No.9) had no complete floristic information since the
highway was opened, but only some related vegetation investigations of the regional sites and protected
areas. Hence the investigation of ecological vegetation along the Suhua Highway was carried out in this
study, and the composition, structure and distribution of the vegetation variation was analyzed thoroughly.

88 plots of vegetation were set up along the Suhua Highway and the nearby areas during 2012 to 2014.
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661 species, 396 genera, and 139 families of vascular plants were recorded, including 23 species of the
threatened species such as Selaginella nipponica. There were 8 forest types classified by the matrix cluster
analysis: 1. Ardisia sieboldii-Schefflera octophylla Type; I1. Ficus irisana-Ficus fistulosa Type; III. Ficus
fistulosa-Ardisia sieboldii-Ficus ampelas Type; IV. Ficus fistulosa-Ficus irisana Type; V. Glochidion
rubrum-Morus australis Type; VI. Quercus glauca-Macaranga tanarius-Ficus virgata Type; VII.
Macaranga tanarius-Broussonetia papyrifera-Melanolepis multiglandulosa Type; and VIII. Casuarina
equisetfolia-Cerbera manghas Type. Among them, the Ficus fistulosa-Ardisia sieboldii -Ficus ampelas
Type, Ficus fistulosa-Ficus irisana Type, and Glochidion rubrum-Morus australis Type were developed
stably to climax gradually. The Ficus fistulosa-Ardisia sieboldii-Ficus ampelas Type had the highest
diversity. More plots of the Casuarina equisetfolia-Cerbera manghas Type fitted to the geometric series
and had the lowest abundance and richness. It was found that most of the plots stated above occurred on the
gradualler areas along the coast with more human and natural disturbances. Moreover, it was suggested to
set more plots on the the broad-leaved Machilus-Castanopsis forest (500~1,500 m) of downstream Lanyang
Stream (Yulan to northward Mt. Dayuan) in the northeast coastal region (NEC), and Liwu River (the middle
Central Cross-Island Highway and Mt. Chinhshui) in the east region north section (EN). It would be helpful
to understand the vegetation diversity along the whole area of Suhua Highway completely. It might provide
a reference to the Directorate General of Highways (MOTC), County Governments, and other researchers
for the phytoremediation on the side slope of road, shade trees, afforestation, and landslide restoration.

[Key words] succession, vegetation biodiversity, richness, abundance, threatened species.

N3

S
FRAC S s ST AU B B 2 RO 0B
18745 [N PHE S - B HIRGE #ER BB AR

BN+ 2006 5 PEHLEE - 2007 5 FEE( S BT
5 2007 5 BRSEE 0 2008 5 FREEEK » 2008 5 /5
&5 > 2011 ; IBE4A » 2012) s LI E R

]

W TR LS TOF o S L ALK e
V5 1895~19454 H G AT T 5% »
ALBE B ERRERS 5 1945 — RABB U S
FRICANES - MGFIE ST (05 > 2003) ©
FRAC ARV AR SRR > K0 43 I R LT 12
YL LIS 90° 37 % /01,000 m (BEHEE -
2010) > MHGBTABIR IS OISR > RILEE
YHOBRIE B » 5 % WA IR ST LUR 17 -
FRE AR IR SRR I2 % 21
Wk o E TR  RIERE - B
AR LI ~ 7KL~ A B 5 A B I Y
ZERCIER RIS ~ B > 1979 5 #1857
5551991 5 BiF-3E 0 1995 5 i 735 ~ 5IHE »
2002 ; P95 > 2002a 5 [ > 2004 ;5 &

K B IRFEIR - H A SRR E R &
e R R BE R PR B AR R R D S O3 (R (5 (PR
T 1988 5 PRF-IESE > 2002b 5 R4 - B
&> 2009) > fel A TR 2 W AR R R G
ENS ) RN L E L TR /N Y s NN
MROBCR A PREE AT RE R AR REFR 2 > WEATZAEY)
ZERIE (biodiversity) 73H7 » HAHE A PEAESR) ~ &
R BURT B Ho A BT AR A A OB Y E L ~ 1T
W~ B S 2 AR B E R -

o~ MRLEL T
(—) FFFEHh

FRAC A B ALEE F R R AR IR EE > e B (LS T
(ABEE9$7104K+726~205K+250) » 2 RA47100



FREERFZETRT) 37(2) @ 99-116, 2015

km > HEHREHGE] £5200~500 m ([ 1) o AR ERAEL
B Y 2 S B S A S VR~ BRI ~ i~

101

FIA ~ FIFR~RIE K =B 2052 o3
T

L
BN _
N ¥
P1QP11 :
¢ r&;?2 ap
PS 'P'fppag .
I:P]xPG
P15 L/
B e
66| )
4
P21
__‘949,-. .
F TS
594
- #A
/fbl‘%%. A o M- R
Pl # "
oS o iite-ir XHA
?35 o REM-#HEILHA
5 o imFMAE-ERHY
pg/\" N o -4 AR A
%, o FEIL-#HeE
;f; w e HEJ-EEHEMAY
‘P33 o FEik-din kA
2Ps]
p s
\\-_,.f’.élpgd 0 125,000 250,000 500,000
¢ Meters

V1. B A E B AR A [ 5 ]

Fig. 1. The locations of the vegetation plots along the Suhua Highway.
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Note: PP for the permanent plot; P for the temporary plot.
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Table 1. The y’-test of goodness of fit on 4 species abundance models of the overstory of the vegetation

along the Suhua Higway.

AEEERR
=il == . [G% 1 ML
AR RE e ST e AR

1 P1 0.000 0.341 0.322 0.005
P3 0.919 0.858 0.968 0.374

P13 0.997 0.180 0.697 0.372

P16 0.000 0.256 0.142 0.001

P17 0.552 0.121 0.167 0.001

P19 0.043 0.317 0.585 0.000

P21 0.000 0.912 0.868 0.000

P22 0.103 0.232 0.220 0.064

P23 0.980 0.222 0.742 0.570

P24 0.000 0.523 0.604 0.000

P25 0.228 0.727 0.729 0.001

P26 0.000 0.030 0.060 0.000

P27 0.000 0.144 0.031 0.000

P28 0.985 0.819 0.984 0.531

P30 0.921 0.940 0.957 0.508

P31 0.000 0.298 0.777 0.000

P36 0.000 0.518 0.828 0.000

P39 0.174 0.731 0.844 0.038

P40 0.000 0.656 0.839 0.000

P53 0.369 0.219 0.298 0.117

P57 0.613 0.433 0.245 0.079

P58 0.992 0.992 0.903 0.215

P59 1.000 0.243 0.806 0.508

P63 0.821 0.810 0.909 0.340

P65 0.999 0.420 0914 0.680

P66 0.969 0.775 0.933 0.789

P85 0.000 0.000 0.012 0.000

PP6 0.000 0.037 0.299 0.000

PP8 0.000 0.624 0.488 0.000

PP11 1.000 0.469 0.740 0.764

il s RbplEfSHEEE » RRERM & 2SR -

FE2 ¢ LT — VLR ~ TLIEERS — A RF 2L ~ TILFERF 2L — BT — JEREE A ~ IVAEREEL —
TSERE AN ~ VATISEARER R —/NEESRAAY ~ VI F I — A — B AR AR AL ~ VLI — ftsf —
ERPRAAIL ~ VIILA 2 — BRI o

Note 1: The p-value in bold for the most fit to the species abundance model.

Note 2: I for Ardisia sieboldii-Schefflera octophylla Type; II for Ficus irisana-Ficus fistulosa Type; III for
Ficus fistulosa-Ardisia sieboldii-Ficus ampelas Type; IV for Ficus fistulosa-Ficus irisana Type; V
for Glochidion rubrum-Morus australis Type; VI for Quercus glauca-Macaranga tanarius-Ficus
virgata Type; VII for Macaranga tanarius-Broussonetia papyrifera-Melanolepis multiglandulosa
Type; VIII for Casuarina equisetfolia-Cerbera manghas Type.
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Table 1. The y’-test of goodness of fit on 4 species abundance models of the overstory of the vegetation

along the Suhua Higway. (continued)

AEEERR
TR o N
MR KB e st ol R
11 P2 0.531 0.980 0.993 0.559
P5 0.000 0.717 0.804 0.001
P6 0.875 0.557 0.943 0.744
P7 0.000 0.123 0.347 0.000
P10 0.992 0.066 0.475 0.154
P11 1.000 0.759 0.910 0.718
P15 0.051 0.946 0.997 0.563
P18 0.998 0.607 0.866 0.296
P20 0.004 0.333 0.283 0.000
P29 0.009 0.677 0.865 0.000
P46 0.000 0.171 0.505 0.000
PP1 0.000 0.583 0.709 0.000
PP2 0.000 0.641 0.727 0.000
PP3 0.003 0.973 0.998 0.191
PP7 0.999 0.794 0.999 0.789
111 P47 0.000 0.734 0.751 0.008
P68 0.000 0.095 0.348 0.040
P69 0.000 0.770 0.782 0.000
P70 0.000 0.789 0.953 0.315
P71 0.000 0.545 0.864 0.000
P72 0.000 0.977 0.995 0.093
P73 0.000 0.191 0.691 0.066
P79 0.000 0.511 0.746 0.713
I\ P32 0.047 0.425 0.305 0.030
P33 0.816 0.895 0.860 0.311
P38 0.000 0.454 0.622 0.001
P48 0.000 0.145 0.627 0.000
P54 0.000 0.811 0.869 0.002
P67 0.000 0.711 0.803 0.026
P82 0.000 0.035 0.364 0.000
PP4 0.000 0.712 0.860 0.000

abl : RpEEHEEE - RTRBRME S EERK -

FE2 ¢ LD — L3R AY ~ TLIREERS — FARFZLARAY ~ TILFERRRL — BT — SRR B AL ~ IVEERIZL —
WREEREARAY ~ VAHHZERR TR R — NESSARAY ~ VLW — AR — AR PR ~ VILIAR — RS —
ERPRARAY ~ VIILAR B — R

Note 1: The p-value in bold for the most fit to the species abundance model.

Note 2: I for Ardisia sieboldii-Schefflera octophylla Type; II for Ficus irisana-Ficus fistulosa Type; III for
Ficus fistulosa-Ardisia sieboldii-Ficus ampelas Type; IV for Ficus fistulosa-Ficus irisana Type; V
for Glochidion rubrum-Morus australis Type; VI for Quercus glauca-Macaranga tanarius-Ficus
virgata Type; VII for Macaranga tanarius-Broussonetia papyrifera-Melanolepis multiglandulosa
Type; VIII for Casuarina equisetfolia-Cerbera manghas Type.
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Table 1. The y’-test of goodness of fit on 4 species abundance models of the overstory of the vegetation

along the Suhua Higway. (continued)

| T
MEREOER s BB gepee
\% P4 0.000 0.055 0.409 0.000

P8 0.000 0.827 0.934 0.355

P9 0.000 0.803 0.732 0.248

P37 0.000 0.731 0.925 0.712

P44 0.000 0.867 0.951 0.056

P49 0.000 0.881 0.797 0.200

P50 0.000 0.015 0.239 0.075

PP5 0.000 0.741 0.724 0.034

VI P34 1.000 0.518 0.989 0.969
P35 0.339 0.625 0.707 0.083

P62 0.939 0.301 0.403 0.043

P74 1.000 0.195 0.380 0.391

P75 1.000 0.474 0.489 0.349

P76 0.040 0.439 0.562 0.045

P77 0.056 0.230 0.139 0.005

P78 0.749 0.558 0.404 0.087

P83 0.882 0.496 0.653 0.045

PP10 0.446 0.377 0.526 0.003

VI P14 0.968 0.333 0.658 0.503
P60 0.977 0.095 0.215 0.115

P61 0.943 0.447 0.964 0.883

PP9 0.074 0.522 0.706 0.086

VIII P43 0.092 0.315 0.425 0.000
P45 0.996 0.369 0.539 0.108

P8O 0.920 0.230 0.413 0.044

P81 0.956 0.249 0.493 0.632

P84 0.283 0.268 0.456 0.096

atl s RpEEHEEEE - FRERM G S EREL -

FE2 0 LT — L3RRS ~ TLIEERS — AR 2L ~ TILFERIFL — BT — JEREE M ~ IVEEREEL —
WRBEREARAY ~ VAHAZERRTE R —/ NEESSARAY ~ VL BRI — 1A — H AR ~ VILIAR — 8 —
EPRAREY ~ VIILAHE — IR AR

Note 1: The p-value in bold for the most fit to the species abundance model.

Note 2: I for Ardisia sieboldii-Schefflera octophylla Type; II for Ficus irisana-Ficus fistulosa Type; 111 for
Ficus fistulosa-Ardisia sieboldii-Ficus ampelas Type; IV for Ficus fistulosa-Ficus irisana Type; V
for Glochidion rubrum-Morus australis Type; VI for Quercus glauca-Macaranga tanarius-Ficus
virgata Type; VII for Macaranga tanarius-Broussonetia papyrifera-Melanolepis multiglandulosa
Type; VIII for Casuarina equisetfolia-Cerbera manghas Type.
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L ZTETE » WL - B A REE 2%
FRIER) 2= BB > JGRT TS ZHEE (S) ~ #ERREL
(N) ~ BTN ofiE ~ wRET T ECR RE o A
55 % FEFR% > LS Shannongfl S #E AT HE K
(Hgw) ~ Shannonts Z] £ 88 (Egy) ~ Berger™ &
FEHEEL (Dyp) ~ Simpsonfii & & AL FEH (Dgy)
5y R FSPSS 204z 1#kHE (SPSS, 2011) AT
sp BLBL /)M (analysis of variance, ANOVA) ¢
FIEMIE (post hoc test) 5 i IR R — i #R
MRS (general linear model, GLM) — % ##
& (multivariate) > &5 HH IR [RE MR (equal
variance not assumed) . Dunnett’s T35 TR
TRARFE o LR Mt ROAALN T
1S % R HE R

FH [ 3 ok {L N B U AR 2 T K T 1 2 T 4
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p<0.001) ; MTILFEEEPL —Bfd — FERLEAF IR
U2 AV AEREZL — R EERA RS (p=0.048) 5 55
IVEAREPL — IR EERA MY % R VITL R 5 — 15
AL (p=0.002) 5 ILI4 » TILFEREZL —fofAd —
FERE ML Z BERR B (N) 2 RIS —
FERFZLMAL (p=0.022) ~ VA SEREIA R — /52
ZHAL (p=0.046) ~ VIIL A5 — MR KA
(p=0.038) ©
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H S S5 MR 2 U S afiE > S 2 VIL I
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Fig. 3. The species richness indices of the overstory of the vegetation along the Suhua Higway.
FE1 0 afBHEEL (S) ~ DESHEREL (N) ~ cREHBUF YR afiE ~ dFsEETE U RE D AHIME -
iE2 ¢ LT —VCIEARAY ~ TLIREERS — FARFPLARAY ~ ILAEREPL — BT — FEERE R ~ IVAERESL —

IREERS AR ~ VAIEEARER TR — NEESMAY ~ VLTSI — IR — B RS AR AL ~ VIL IR — Ftss —
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Note 1: a for species (S); b for numbers of individuals (N); ¢ for a-value of the logarithmic series; d for

A-value of the truncated log normal distribution.

Note 2: 1 for Ardisia sieboldii-Schefflera octophylla Type; 11 for Ficus irisana-Ficus fistulosa Type; III for

Ficus fistulosa-Ardisia sieboldii-Ficus ampelas Type; IV for Ficus fistulosa-Ficus irisana Type; V

for Glochidion rubrum-Morus australis Type; VI for Quercus glauca-Macaranga tanarius-Ficus
virgata Type; VII for Macaranga tanarius-Broussonetia papyrifera-Melanolepis multiglandulosa
Type; VIII for Casuarina equisetfolia-Cerbera manghas Type.
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Fig. 4. The species abundance indices of the tree strata of the vegetation along the Suhua Higway.
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Note 1: a for Shannon information stastic index (Hgy); b for Shannon evenness index (Egy); ¢ for Berger
species abundance index (Dyp); d for Simpson species abundance index (Dgy,).

Note 2: 1 for Ardisia sieboldii-Schefflera octophylla Type; II for Ficus irisana-Ficus fistulosa Type; 111 for
Ficus fistulosa-Ardisia sieboldii-Ficus ampelas Type; IV for Ficus fistulosa-Ficus irisana Type; V
for Glochidion rubrum-Morus australis Type; VI for Quercus glauca-Macaranga tanarius-Ficus
virgata Type; VII for Macaranga tanarius-Broussonetia papyrifera-Melanolepis multiglandulosa
Type; VIII for Casuarina equisetfolia-Cerbera manghas Type.
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