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ABSTRACT  Yushania niitakayamensis grassland and Abies kawakamii forest are the
major vegetation of mosaic landscape in the subalpine region of Taiwan. The subject of
this study focuses on the composition of ground vegetation under these types of
grassland and conifer forest, and examines the edge effect in their ecotone. From March
to October 2011, ground vegetation and 10 environmental variables were surveyed
systematically in 150 subplots, each with three 1x1 m? quadrats, in the 6 ha forest
dynamic plot in Hehuanshan, central Taiwan. Sixty-six species belonging to 52 genera
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and 38 families were recorded. All were native species and among them 37 were
endemic. In the ten environmental variables, the distance to the forest edge and the
height of Y. niitakayamensis showed positive correlation, but both showed negative
correlation with elevation. According to environmental variables and ground plant
composition, three types of ground plant community were classified using multivariate
regression trees (MRT): (1) the plant community of Miscanthus transmorrisonensis type
appeared in the Y. niitakayamensis grassland, (2) Lycopodium pseudoclavatum—A.
kawakamii type appeared in the A. kawakamii forest edge, and (3) Elatostema
trilobulatum type appeared in the A. kawakamii forest interior. The third type can be
further divided into three subtypes: Rubus pectinellus—E. trilobulatum, Circaea
alpina—E. trilobulatum and R. pungens var. oldhamii—E. trilobulatum subtypes. Each
plant community showed gradient distribution along the distance from the grassland to
the forest edge, and then to the forest interior. L. pseudoclavatum—A. kawakamii type
was regarded as the ecotone between the Y. niitakayamensis grassland and the A.
kawakamii forest. The phenomena of the increasing diversity index, the decreasing of
both pteridophyte-quotient and average coverage of this community indicated edge

effect in this ecotone.

Keywords: Abies kawakamii, forest dynamic plot, ecotone, edge effect, multivariate

regression trees
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Solidago virgaurea —F AL 241 1.54
Galium echinocarpum il SR g R g 0.11 3.76 1.75 5.60 331 414 151
Viola senzenensis DIEFE 2.39 0.15 1.75 149
Hypericum nagasawai Eiligsbk 212 009  0.79 1.39
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Dryopteris austriaca FE EEEE R 0.07 2.81 5.67 2.57 2.78 1.88 1.07
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Rock Stone Leave  Water Open Elev Slope Bam IC Edge
Rock 1
Stone 0.28 1
Leave -0.33 -0.49 1
Water 0.32 -0.1 0.11 1
Open -0.01 0.03 0.08 0.06 1
Elev -0.08 -0.04 -0.01 -0.06 0.34 1
Slope 0.29 0.34 -0.19 0.03 -0.06 -0.06 1
Bam 0.08 0.01 0.08 0.03 -0.42 -0.68 0.07 1
IC -0.03 0 0.05 0.13 -0.06 0.29 -0.19 -0.23 1
Edge 0.1 0.05 -0.03 0.11 -0.35 -0.96 0.02 0.64 -0.2 1

#F : Rock:=E A7+ Stone: IS A% ; Leave: B HBIESS 5 Water: 115, 7K% © Open:_Ef@H722 1%  Elev:
SIS ¢ Slpoet ¥ ¢ Bam: RILFFTEE ¢ IC:[M L ¢ Edge: B AR bR iS4 B0 HE

¥ SRR SO%HYERER TR 25 A BRGS0 IV A EA
(F 4 BIRISRE0E A - SUEERE R S0%HYESNSE - 15 =AU u] e i SLEEER
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BECRIER B AERFITE

* 3. AW St YIS R E R AT

ARkl
B [ I " v
e &0 AR 8.5 ZHESGRE 111 ZEEERE 224 ZEEEEE 321
[(EZSTA A1 ZEAY 42 RIEsEE S 47 SUESEREE 153 HREEHT 0 13.0
RIUERE 229 SlEERE 3.8 ARSI 36 HIEAW 85  EgEUGE 45
SRR 147 EIEFEE 26 FESEYSR 25 HEMMSHE 0 84 0 HIEEAHK 3.6

TlEpAabk 105 FOABEREE 26 SUERAE 24 BRlEST 70 EERR 28
3 BEHEESLTA | BEAR—EEAA | BRI SRR 1 B I FERR S —
FEEMBE LR | IV BRI TR R A Yt &

4 AT 4 BUEYH SR YR S S SR B R B A AT 2 )

I Il 1T v
{[EZSUVN 81.19 18.81 0 0

=ty 72.52 7.98 9.34 10.17
FUBE R 2.04 23.46 34.29 40.22
GrllEEC S 14.52 62.90 0 22.58
B 0 25.06 56.17 18.77
EHSE T 0 17,51 28.72 53.78

ik | BRI —2E AT AEYIEE | RS RE SRR R AEYI g - I B
EMEECAEYIE S IV BB T SEM S R Y g

R 5. AW ES AT G Z VSIS SRR S

AR

L [ Il I v 28

YrEE 31 31 25 33 31 55

IEEL LI

Shannon-Wiener 1.52 2.88 1.83 1.94 1.83 2.27
Simpson 0.63 0.90 0.65 0.75 0.65 0.73
Evenness 0.44 0.72 0.46 0.48 0.46 0.57
FEEPEEY 3.70 2.68 9.72 9.38 7.29 6.25
SEHEEEE (%) 38.7 5.4 12.9 23.7 22.7 15.8
48 N 49 26 25 26 24 101

SRR NS B 0 12 7 2 0 21

5 SHERAE RIS | BEOE 58T | | BRIEIeE  ZEi e tay]
KEET 5 11 B ST T 5 IV BRI T SR T T -

FAREYtE & MRy A B ERE K
YRR ESYEREY > 255 1I BUREE5E
B NEMMEDAEYIHE B 1N B RS

HERAI N ARMB G R AN —ZE S 128
(6 | B)EYI g B A REEE > B | &
MRS T AR & ELA =2 R B & Y ) 1

IR E— M R A 56 IV
R R ERGS TR R o Y g -

v~ AR S T 2

SLERHY 66 FEFEY) - A 31 R BREEME
e AE Yt & - 55 R EAERME
(F 5) H&EE N BUAERGR % - 508k 33
T 55 1 BURERR ) > BO8% 25 FE - =R

JEF5% Shannon-Wiener ~ Simpson ~ Evenness

e

RABESEH —O— ZHEE -+ E5 U

(3 5) ; EAMEHE G AR
RICE 1| B = LB Bk B e A (56
1A ~ RIS BB R A5 IV
ENEYL & 5 1 B S B S
BRI AR > Z RN A > AR RS
P i I S AR B S KA FHA s L e A
BV E (R 5) - BOHREEIEAME | BIEY)
ek o & 2.68 > HIUEERIER 3.70 > &
PREEE 1~ N~ IV B S re S
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HEEERE R BEAME e E
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GRS | Bt g o PR ERE TR
Z&EHRMENS || ZEYI GRS
FERZHT BT > A& N~ IV BRI e
P EEEEH BB RS RAVER(F
5) - {fEEMIERY 49 (B/N&ITAHYIE - i
AR | BIEY & 12 {5/ & (46%))2

SCER TP  FE AR S 1 BUE YT & Rl
By 7 {8/NEE(28%) > 55 11 AUFE PR Er Al 2 /)N
R ECERH AR YREA(R 5)

BN

— ~ PR

BECRIE 6 NHEAMBIRERIERITE TP
B & EIFF TR B EE LA AR
ARATE VIR A 212 i (R8s EHH
A 60% > B {ELE ARG 1 ATHVE
VARARTEY) 13 FE(E SR 2010) > ARBTFEHHE
fEY)3E 66 T - SR PYIES BEMEAVEIBVEE
HHEAEY) %3 5 (E DAL - 6 AEEEEEB AR
3,000 A RUfEA - J@ it o e LI A M (Su
1984) - M HARYIHVIEEAAHE - FEEHERY S
Les ~ Bt > PURARPRIER R EEEME R
HEECR U EE S HEE UG —&
U EFE At AR YIS S S 2009) HAHH
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Rl 8RB EILE S LM
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= EYIEE
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Y& 388 MRT 2 1E L5151 (decision-trees)
R b 3% e A AR Y — e T Y o B Rl
(De‘ath 2002) - Ed[e]EFHEAIAH[E » MRT F55EA
SRR B 28 (EREAT) » 28 MRT
FRECHEENEEE 2 HETI2H T
HIEIERRR % - e DL B 88 Ry oy JHENES - R
IR Y Sy EA(binarysplit) - i HH RS B E #
ZE (7 EAH EZ A & 7y Ry rTRE R E
I B—RE T HE—EEEERER
TN — (B EE T ER B - KRE R ER
22 Fi] (5% J7) AAE ) 4E B e i {181 315 7 (A, HL
#E > node) - F oy [ A2 5% Y {18 61 G N D
HZEREE/  EIEENERFZEAR  EEL
AR EF 7 EIGE Fw i AR R R A BE
& B 1| (Vayssieres et al. 2000, H#4 55 2005,
FETLLS 2010) « ARHFTE—R MRT &5 R
&l EFRE b WA TR A 2 R o B R L P T
W 5 2208 Vo 12 AR AR & 7 £ (i B 5 5 ol 22 ([
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MRT (T30 43 A EEREL - [EEREE
I D 5 A 5 DU R AE Wy o B & i
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7~ MRT DIERSEAT-#EfT) 73 - $2E 728y
AL > St SRR AL - R
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=~ B (edge effect)
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