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Composition of Vascular Plants at Matsu Islands Tern Refuge

Hsy-Yu Tzeng' Wei Wang' Chun-Min Wang' Chien-Ti Chao'
Yi-Chiao Ho' Chiu-Mei Wang® Yen-Hsueh Tseng'"

[ Abstract] Compared with birds, plants at Matsu Islands Tern Refuge are relatively less studied.
Therefore, resource recording of vascular plants was conducted during April and September 2010,
which are tern nonbreeding seasons. Plant life from, plant composition in the islands, and relationships
between compositions and environments were analyzed. In total, 53 families, 102 genera, and 107

species of vascular plants were recorded. The proportion of single species within a genus was high.
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Three naturalized species, Conyza bonariensis, Physalis angulata, and Cotula australis, were identified
among the recorded vascular plants. The most abundant species belonged to Compositae (11 species)
and Gramineae (10 species). Seed or fruit dispersal traits were mainly observed in the anemochore and
zoochore (bird dispersal) plants. The most abundant life form was phanerophytes (37.50%), followed by
hemicryptophytes (25.0%), therophytes (20.19%), chamaephytes (12.50%), and geophytes (4.81%). The
plant life spectra were somewhat different in the islands/reefs. Three pteridophyte species, Lygodium
japonicum, Pteris fauriei, and Cyrtomium falcatum, were recorded. The most abundant composition
was found in Jinyu (70 species) and Tiejian (62 species); Shuangzi Reef (19 species) and Baimiao (20
species) had the least abundant composition. Principal component analysis, matrix cluster analysis,
and correspondence analysis revealed that the plant compositions in Jinyu, Tiejian, and Sheshan were
different from those in the other islands/reefs, indicating the environmental features of islands/reefs.
This result is similar to that of the analysis of plant life-form spectra. We observed that the compositions
of plant resources in the islands/reefs of Matsu Islands Tern Refuge were mainly affected by the ratio
of the soil area of the island, size of the island, and distance between the island and neighboring larger
islands.

[Key words] species richness; plant life-form spectra; island biogeography.
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Fig. 1. Location of Matsu Islands Tern Refuge.
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Fig. 3. Plant life form spectrum of Matsu Islands Tern Refuge.
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FH3JE 19%8) ELBIIRAE (11F}13)E 18%H) (K11
2) o FEY)E B o (L LA S IR EY A
Vg vh A2 5 B2 (B iR AEY) A (8 KR,
FERRZF 288 o 18 —HA(E > A1 1218 B 1k 707
Yy - RIRERE/R LA R ROE RS [ aE 140
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i X (Crossostephium chinense) ~ 35538
(Chenopodium acuminatum subsp. virgatum) ~
EHE Y (Zoysia tenuifolia) ~ X T
(Lysimachia mauritiana) ~ AR (Sedum
formosanum) ~ FE3E (Solanum nigrum) ~ K[
E (Cocculus orbiculatus) 7% 5 TE7{H B 7010
B/ (Tetragonia tetragonoides) 1§& 3 HI6
{E S HEGNEHE L (Oxalis corniculata) ~ ‘K jx B}
B (Polygonum chinense) ~ MR E (Setaria
glauca) ~ KM% (Asparagus cochinchinensis) ~
HIEERETHESS (Crepidiastrum lanceolatum) ~ 14
EE (Limonium sinense) Z£6f& o 1E{%# 7 8{[H
Jo5 e BB TE 6- 8 {18 5 HERY 1 4FEAE ) 12 JB 1
U RE ) B B 450 80 A T R A > RIS 4H
F1 1552 R s R vE R bt et R HH BRI (B 3
Em 2002 5 WEFHZ 2014) o

AAIF5% Taccard f1Serenson fH LU Fi5 BE
17 S tHH1] 55 el DR R [t 2% o5 W AE P AE I A (AT
SAEITHIL M7 (3R3) » i R G0 B 2 SR e
R P e A e e R B - S M B A 5 il ) )
A RY 22 B i o HH Serenson DU F #ckE BY

R2. FHtHY 5 G TR i A ) & A AL IR AR A L

Table 2. List of environment characteristics and species diversity in Matsu Islands Tern Refuge.

L SR SNEIE

BRE s

—adiE st BUREE gl

[Hif& (m?) 500 750 980 1930 1500 3110 1420 1500
B R (m) 33 32 29 32 39 42 63 29
TIEHE LA 2 1 4 4 3 5 3 3
BN KIS R (m) 50 820 130 1,050 4,650 1,720 6,550 550
G 26°21°43” 26°17°00” 26°16°50” 26°15°50” 26°14°17” 26°11°42” 26°05°08” 25°17°00”
s SN YSEITA F R [l R H ParE R i
fEPfE g 19 20 62 33 26 70 18 33

fEZFE (spp. no./ha) 38.0 26.7 63.3

(EA= AR iE]
(spp. no. /log (area))

5.14 5.16 15.53

17.1 17.3 22.5 12.7 22.0

7.70 6.23 14.91 4.33 7.42

CJEA L BB R  © EESETIEY) A B A R
CHIEBSE LY B IEE A BB o 1 <5% ~ 2: 5-10% ~ 3: 10-25 ~ 4: 25-50% ~ 5: >50% ©
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fifk < HELWDAEL R e L Bl e A IS5 1R BR (R 70 AT
CAHTHY S8 B E SRR (eigen value) K
K> HEHTE R RERERE T AHETIOR -
HH R Bl 88 5 1 (total inertia) 2 LE{H » 7]
BRI 7 A 2% il T % s MR A P A B B A 2
R R - HVS R REZR (percentage
of variance explained) ; 2758 52 fiff i 28
(cumulative percentage of variance explained) AJ
TR P P I % B AT R TR (It 2 AR A
(R 2011) o CART = Hilif) 5 52 iR R 25 57 7|

38.13 ~ 26.19F(118.74% » LHUBHEE - &

3R3. FEAH 5 A PR3 [ AR R Sorenson (45 L) FllJaccard (72 ) FHELE ST

Table 3. Similarity indices of Serenson (top right) and Jaccard (bottom left) on plant compositions in Matsu

Islands Tern Refuge.
- fifk =1 BRI i b (1 SEE I IR e LA
- [ 0.615 0.395 0.462 0.444 0.247 0.595 0.462
=l 0.444 0.415 0.642 0.565 0.311 0.737 0.566
=1 0.246 0.262 0.568 0.455 0.576 0.425 0.421
ae]=A 0.300 0.472 0.397 0.576 0.408 0.549 0.485
= 3 0.286 0.394 0.294 0.405 0.271 0.636 0.508
Al 0.141 0.184 0.404 0.256 0.157 0.250 0.408
P IR fie 0.423 0.583 0.270 0.378 0.467 0.143 0.588
et 0.300 0.395 0.267 0.320 0.341 0.256 0.417
Information Remaining (%)
100 75 50 % 9
WF
=]
SR
18 1
=M '
Ll
ik 1
i J

fE]4. 6 fH 1 5 R R A I & S R R VI RE R B T

Fig. 4. Dendrogram of Matrix cluster analysis (MCA) presenting hierarchical clustering of plant

compositions in Matsu Islands Tern Refuge.
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Fig. 5. Ordination diagram of correspondence analysis (CA) on plant compositions in Matsu Islands Tern Refuge.
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