EEPEERIE 34(3): 207-15, 2019 207

TFTREER

CEBILREBAITAHBRTSEMAEZIRBRHAEE
FraE" ETEBY mki" HERY
m =

BEEEYEH N M ERZNEZE L ERERAEENRERE S — » HPEREYEATT hE
BRI fEE R B EZ B T » 3BT B A RS HRE BN 1994 5 lak@ R ik - HHi
CHEEEER T HERMO S « APFRLER T SRR B B TR 20134F6~9 H &
FLEREIRY0.72 hatfifiE] - H3207HREBIAR(AE> 1 em) RyBHIIERAR » R20144E3~5 H I AL REE AT Ry
Fig R e F RS » SE R REUR » BORB B2 BN TERE B A H I AR LB R 7.6 % » 18 Bz w4
HY e B R AR AT 30~90 emE < SRR S R IR 2 BRI 2~3.9 em A/ MR BLIR AR IR £
FafR> 8 ey BEL MR I A () B SRR 5 TRETER T 5 WAL R IR 3B BB t(Drypetes littoralis) ~
+ /i (Cryptocarya concinna) ~ 115 B (Glycosmis citrifolia)J R EE » §128(Aglaia formosana)
FEffi(Diospyros philippensis) ~ F¥&(Ficus benjamina) ~ 1IE¥§(Ficus microcarpa) ~ [LIf(Planchonella
obovata) i PE AR B A ZR AL - HIEFEEE MDY F B H SR PR - S E R R AR I E
AR 5 AL o MEAEREIE AT Ry PHERRY B R M - S BRI R R o ANSCEH B B R
AT R BRI SR L B A o -

RASEEA - GIEHGIEHE » JEAIT R - BIREE  EEBRE - RE -
FHEE  TEF - RIRE - HFEW - 2019 - GERLEEATREET SR AN ES -
BIEMSERIEE34(3):207-15 -

Dbk ESFT 0 100665 LT FEUE K S53%E Taiwan Forestry Research Institute, 53 Nanhai Rd., Taipei
10066, Taiwan.

Y EYE® Corresponding author, e-mail:sush@tfri.gov.tw
2018512 H3%% 201947 H @i Received December 2018, Accepted July 2019.



208 FARHE S LREE AT R AR AR e

Research note

Fraying Damage to Trees by Formosan Sika Deer
in the Kenting Uplifted Coral Reef Forest

Hsiang-Hua Wang,”  Yu-Ting Wang,"”  Shu-Hui Wu,”  Sheng-Hsin Su"”

[ Summary ]

Impacts of ungulates on forest ecosystems are an important conservation issue in the world
today, including fraying damage by deer to trees. Formosan sika deer was reintroduced into Kent-
ing National Park in 1994; and now damage to the forest by deer has been reported. In this study,
3207 trees (with a diameter at breast height (DBH) of > 1 cm) recorded in a 0.72-ha forest plot in
2013 were used as sample individuals, and fraying damage was investigated in 2014. According to
the survey, 7.6% of sample individuals had been damaged by fraying, and the height of the rubbed
tree-bark was concentrated at 30~90 cm from the ground. In terms of tree diameter, sika deer pre-
ferred saplings with a DBH of 2~3.9 cm for fraying, and the fraying ratio was significantly reduced
on trees with a DBH of > 8 cm. In terms of tree species, sika deer preferred Drypetes littoralis,
Cryptocarya concinna, and Glycosmis citrifolia for fraying, while avoiding Aglaia formosana,
Diospyros philippensis, Ficus benjamina, F. microcarpa, and Planchonella obovata. Fraying by
sika deer causes serious damage to forest saplings and probably impacts the natural regeneration of
forests. In addition, fraying damage to trees reveals obvious species preference, which may lead to
changes in the tree species composition of forests. This article discusses tree selection for fraying
by sika deer.

Key words: Formosan sika deer, fraying, tree damage, preference, forest regeneration.
Wang HH, Wang YT, Wu SH, Su SH. 2019. Fraying damage to trees by Formosan sika deer in the
Kenting Uplifted Coral Reef Forest. Taiwan J For Sci 34(3):207-15.
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Table 1. Statistics on observed and frayed individuals of tree species recorded in a 0.72-
ha sampled area in the Kenting Uplifted Coral Reef Forest Dynamics Plot. Only common
species with > 30 observed individuals are listed

Species Chinese Species  No. of individuals No. of frayed  Frayed
name code observed individuals  ratio (%)
Diospyros maritima w0 Mifi DiosMa 1548 110 7.1
Drypetes littoralis frqes) DrypLi 232 42 18.1
Aglaia formosana S AglaFo 150 3 2.0
Ficus benjamina [ FicuBe 125 0 0.0
Planchonella obovata [ PlanOb 92 0 0.0
Ficus microcarpa EHE FicuMi 83 0 0.0
Champereia manillana (Lt ChamMa 79 9 114
Diospyros eriantha HREA DiosEr 78 4 5.1
Dendrocnide meyeniana AN DendMe 66 3 4.5
Macaranga tanarius [T MacaTla 65 3 4.6
Cryptocarya concinna i} CrypCo 60 17 28.3
Diospyros philippensis Bl DiosPh 59 0 0.0
Melanolepis multiglandulosa EhPR MelaMu 48 7 14.6
Bischofia javanica IES BiscJa 44 0 0.0
Palaquium formosanum KEEME  PalaFo 43 0 0.0
Antidesma pentandrum var. barbatum — F5HEIZ AntiPe 33 3 9.1
Pisonia umbellifera NMEEAR  PisoUm 31 5 16.1
Glycosmis citrifolia VaE:y—! GlycCi 31 8 25.8
Leea guineensis K e LeeaGu 30 0 0.0
Others AR 310 30 9.7
Total 3207 244 7.6

Sy 1) A Rz - BLSHE P /N BELPR PR A Y 7 X
562 AN[E » Larner (1977)RIBF5E th A B EHIRE

Wang et al. (2015)73 #7138 T AR ERE AR &
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201344710400 k/ha » KD LEBIFKI B 13% 5
ARIFgERIFR Y - MR A e F R B R E T
2~3.9 cmAYHERS - BRI R RRIEIFERYAS R
R DA [ B A A B SRS BT
W7 A A S 2R T v 7 B T AR M f S T RERS
PR IR A JE F 1T Ry HEFEREIR A BT Ry ¥l
fR1~2 ey E3FERS T3 1 B & 35 ] RE G i A

AT R 2~4 cmBEBHRFTEANGE - &
RPN ZEFHR K - EEEE T IR S R &
B8 1~2 em/DFAUACSE - WAEM RAZER H
BHLET IR 1~2 e/ MR R - (HIAE> 2 cm
Bk ACE R R DR AR R
F 5 & (M.-S. Tsai, personal communication) °
Renaud et al. (2003)ARFZEth S B » HERT AL TEAY
1 B e A s B 2 R B e S 1 i R
TR T v B A O HE RS S O IR B 2 BRI |
&S - #7¢5 Wang et al. (2015)AHFSE ~ Ab5E
it R B AR » MR B R T i H Ak AR
MR & H H TR IER AR 1~4 emHERS -
FR AT R TENEEE 2~4 emFEBIAY BT
MR RRZETT Ry A W RE 2 MR 1~2 emFERSAY
faHH FE A -

A BF 52 B SR th 2% B MG A FEE S o e A
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Fig. 1. Numbers of frayed tree individuals among different diameter at breast height (DBH)
classes. Points represent the observed numbers of frayed individuals, and gray bars are the
95% confidence intervals estimated by the bootstrap method (» = 10,000).
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Fig. 2. Numbers of frayed tree individuals among different tree species. Points represent
the observed numbers of frayed individuals, and gray bars are the 95% confidence intervals
estimated by the bootstrap method (» = 10,000). Note that the numbers of individuals are
shown on a logarithmic scale for visual clarity. Complete species names for species codes
are given in Table 1.
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