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Abstract

Deer play a key role in a variety of ecosystems, and they have long-term
impacts on plant populations and communities. However, most of
previous studies used species-based approaches and indicated that
impacts of deer herbivory on forest ecosystems are context-dependent
and inconsistent among ecosystems. The studies with species-based
approaches may overlook strong relationship between feeding preference
of deer and functional traits of plants. In this study, we would like to
evaluate effects of Formosan sika deer (Cervus nippon taiouanus)
herbivory on community assembly of woody seedlings in a Taiwanese
tropical forest. Two questions were addressed in this study. First, would
deer show preferences on woody seedlings? Second, would deer
herbivory cause directional changes in functional composition of woody
seedlings? In December 2014, we established 15 deer exclosure and
control plots adjacent to the Kenting Forest Dynamics Plot. We tagged
and mapped every seedling of woody plant taller than10 cm at a three-
month interval from January, 2015 to October, 2017. Four functional
traits, including leaf thickness, specific leaf area (SLA), leaf dry matter
content (LDMC), and photosynthetic capacity, were used to estimate
functional diversity. Our results showed that there were 2333 seedlings of
35 woody species in exclosure plots and 888 seedlings of 22 woody
species in control plots. Species diversity of woody seedlings in the
exclosure plots were significantly higher than control plots. Moreover, the
pattern of seedling recruitment and survival were species-specific. The
community-weighted mean of leaf thickness in exclosure plots was
significantly lower than control plots. The opposite pattern occurred in
the community-weighted mean of specific leaf area. Furthermore,
functional diversity of woody seedlings was not significantly different
between the exclosure and control plots. In conclusion, deer herbivory led
to decreased species diversity, but did not alter functional diversity
significantly. This study suggested that appropriate protection of palatable
species was necessary for the conservation of species diversity in the
Nature Reserve. Our study can be applied to develop management plans
for the Kenting Uplifted Coral Reef Nature Reserve.
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B4 5 F3 T T A E R RS (Swenson 2013) o "%f 1 iR
T o 2 B R JIF B8 PN A P A EERES S
#e2 (functional diversity, FD) 2 j% » kR iF# S 2 g o F
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120°49"7" > A+ 5 21°57'58" ) st " P UAF PG B 4oF
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1 5 & 2 (Ardisia kusukuensis ) 2. E 7 i FHc 4 B A2 L5
B (1 2012) k&4 2 TR L v Fl ) v R 2 E (Kuo & Yeh

2015) -

I~FHAA
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etal. 2015 ; Oksanen et al. 2018 ; Therneau 2018) -

18



225
2015 & 1 7 1 2017 # 10 * @ » — 2347 3141 thA J 20
236 FBFEALREA T o AHT LY 14 DRESHREERT
AT BE - B RGESEHRERT TR 0t Ba - 2015 £ 10
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FRLEEE mREHRE LTS 9% THEFRF -
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e ~2015# 10 22017 10 % > 15 BEAEEE 15 BHBefez o3 Ak [y (4 BA) 2 P82

#HwE o

e gt P g Fl g ¥R e

Agavaceae Dracaena angustifolia H 7 ARIK 59 0

Apocynaceae Rauvolfia caffra ESCE S 2k 1 0

Asteraceae Blumea riparia var. megacephala SV RGP 7 2

Ebenaceae Diospyros eriantha L/ i 1 1
Diospyros maritima 3 S 332 34
Diospyros philipensis i 95 108

Euphorbiaceae Bridelia balansa Tl 1 0
Croton cascarilloides 2o T E 7 2

52



E oy =

oy # ve ot Mie  Hro
Drypetes littoralis 4 d 7 3
Excoecaria formosana R T 112 51
Liodendron formosanum A ERY 1 0
Macaranga tanarius = 47 0
Mallotus philippensis e g & 0 1
Melanolepis multiglandulosa R 68 0

Flacourtiaceae Scolopia oldhamii B TR 0 1

Lauraceae Beilschmiedia erythrophloia % ¥ 15 26
Cryptocarya concinna 2 ¥ 46 27
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i

P 7 gz e Fie  HEo
Machilus japonica var. kusanoi < 3y 625 301
Neolitsea parvigemma P TRTAR S 2 0
Leeaceae Leea guineensis X R 22 0
Meliaceae Aglaia formosana s 544 265
Moraceae Ficus septica T 3 0
Myrsinaceae Ardisia kusukuensis LA £2 7 4
Ardisia sieboldii Az 11 14
Myrtaceae Syzygium formosanum e 8 0
Nyctaginaceae Pisonia umbellifera KIS 36 0
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v =

e g% P g Flé e ¥R e
Rubiaceae Gardenia jasminoides Jig e 2 4
Rutaceae Glycosmis citrifolia FEE 5 20
Melicope semecarpifolia L] 3 3 4
Spindaceae Koelreuteria henryi + R 89 6
Spindaceae Sapindus mukorossi # R 83 7
Euphoria longana Fep 12 - 3
Sterculiaceae Reevesia formosana ¥ A R 1 0
Ulmaceae Celtis formosana % 1t 2 0
Urticaceae Boehmeria wattersii £ EFFr 2 0
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v =

e g ¢ P g Flé e ¥R e
Dendrocnide meyeniana AR 13 3
WA 33 22

LG s o

PR R Y I BREAREY Cd N BAREER Tk BiEE (erz )
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= s A TR AR Y EER v E e Eigb T2

|k

N

ke

L
v

Hd o

E5R AR Fick g ShRC
g s
i (mm) (em?/g) (mg/g) (pmol CO2 m?st!)

B R 0.239 123.829 200.650 -
o % B - - - -
RS - - - -
e 0.148 140.186 438.379 -
Eid 0.212 112.216 425.691 12.2
4 0.273 75.650 412.958 12.3
fl 4 &% 0.114 158.907 394.419 -

2o v E 0.193 140.007 325.855 -
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ez

E5R AR Fick g ShRC
dos e
i (mm) (em?/g) (mg/g) (pmol CO2 m?st!)

i ¢ 0.287 84.498 384.857 9.5

F 8 A2 0.260 171.886 259.531 -

& A ER A 0.175 83.591 423.549 9.2

v 0.100 173.466 372.993 26.1

Fe 4 0.109 160.168 530.054 -

£ B 0.078 257.641 270.161 28.4

& TRt 0.249 86.925 399.032 -
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sz

55 SERf ERETEE kg
dos s
i (mm) (em?/g) (mg/g) (pmol CO2 m?st!)

3% e 0.203 107.528 377.233 11.1

2 g 0.232 105.819 381.531 -

< 4 0.279 105.502 340.533 15.5

%t 0.250 93.838 391.093 17.9

| TRTAR 0.206 86.403 507.032 12.2

N R 0.141 133.343 323.950 18.1

& 0.220 104.022 365.494 15.3




ez

54 SES A EiEbFiE kg
dos e
i (mm) (em?/g) (mg/g) (pmol CO2 m?st!)

5 0.129 208.265 218.874 23.3

L g 0.278 142.016 279.923 -

| E A 0.142 169.683 280.082 -

HtH 0.220 125.109 296.433 -

e 0.164 113.309 376.874 10

RS 0.228 154.704 151.225 14.5

S 0.151 161.306 370.532 -
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ez

EER E G R Tictr 7z & k&S
dos e
i (mm) (em?/g) (mg/g) (pmol CO2 m?st!)

FEY 0.183 151.734 343.506 -

L] 0.140 176.044 345.469 -

TP 2 0.221 108.677 442.771 -

e 2 0.095 181.039 409.871 19.3

£ R 0.103 182.928 446.945 19.5

E A B 0.180 131.117 403.371 -

7k 0.131 159.168 343.062 19.6

£ E 5 R 0.092 299.392 243.627 -
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ez

LA R R T A k&t
LA A

(mm) (em?/g) (mg/g) (pmol CO, m?2s!)
A 0.161 225.339 167.681 23

Lk & A R kR £ o e £ & (Kuo & Yeh 2015) ¢
PRI MAZFROELER ~Ee f > Eicy T 7 £ T4 %Y TRY — Categorical Traits Dataset 2_ e #4835
# (Kattge et al. 2012) °

ELAEEL2ERR Vv EGHCERF T ETELTY (2012) R RS2 T 06 -
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