Tunghai Science Vol. 11: 01-13
July, 2009

BT SRS R Z R B MEA IR

1 B3 578 K8 A R ELgEAL £ 9 25 AT

2 RBAGE A G R

*HEMAEE 40T ST EELE S PAR 3 & 1815
RBEREEGHE A
E-mail : linyc127 @thu.edu.tw



EES

JEUE s BN A R B BN — » IR RS AR Z AL Z R > iIREEEL
Bl A E BT T - BB A RHRAN— - el 2R - M 2 A BHE
VeI REE s I A IR BT 1) » SRR S BRI IR YT BIRE AT 2R
T R AZHEE AR IR < A EIRRRE I - W PRE R (e /5 1 B 5 1 Z B % 1
f12 2006 4 2 FITA] > 4638 T a2 AE AR R BT A 10 SRR ERE R i > 1 E TS
Pt AL R Gl s TR ~ g ~ PHELIL 5 VUfE 5 AL R P i dialiet e -
S AN ERRTREL ) o AR > 15 Pl il RS S A BIEIEE » (HAR R
S - A0EE > F LRGSR AR £ 2N R L AR R AT RERZ
F R SIMA AR 52

BRG] : NAFTE ~ fEEAT ~ R 3R T S LA E AR OR B W ~ SR



1. BIS
A S+ A EXREMH - SRR AT - a8 &R | o AR RER R
i~ R BB RE A AZ SR A L2 B (BHORIRE > 2003 ~ BRAISR » 2006) - EEARF ST - BtEPIREE Al (34
1990) ~ A=PR/ERE (FEAIZE - 2003) ~ ARMREIRE (G - 2001) BFEEAEER (21 1994) FEEARE - Fhamat
FHEE AP EARMEERIFE - — RS - FARECEECH R AR 5 ~ RS
P (Sun and Hsieh 2004) - 2R0M0 - A HEHTEHE RACRRAR P BRI E - BERIPIR - MEREE
FAEMAZ BB - IR RER BRI RIFENRE (Young and Hubbell 1991) -

RMIAZ RACF m WP - B R 7 [ AR T RE IR AR R FE A ] - i R A B2 PR
(asymmetry ) » HfElAETEZRIA - FTREN R HASRE A TS E T - EERRMILIR (canopy gaps
FYEEA: (Young and Hubbell 1991) = M fARRRFLER BRI FTREME — D DR AR - wEFLIR

BT R » HRHE R 2N S - mEER—5 - BIFLBR 5B T (Young and Hubbell 1991) - Z11itE

RaleE AT FTREE B IR 2 8 AR JEREA » A iR R — B EE AR 825 (Kubo et al 1996 Lin et al. 2004 ) »
ARFEAEFFTAEZR T S AL M AR R i S ETRRE L » NIRRT (e 1o B LR 5 1 2 B

R o AWHFE AR ARG EIARR LN AR - DUE— 5t Ba e AR R I E e 2 X1 -

2. PARHERTTE
2.1 BRI

BB T AL B AR OR B AT S RO A SRR T (BRAE 120148" LA 21758 ) ¥eHAGFIAE 200-30
ARGZIE (HE 1a) - 555 25 C - FPEWER 1967 AF - FEEPIE6 A% 9 H - Aixia R Es
W BEEME RV SR - BT A B9 AR 2R VRER - IFIARARERN » 11 AR 4 RIS
JEVERTT - fevE LI -

B AR A TR O R S - SR - HAP E R EE80 A R ([El1b) -
PRSEEABE AT BB R AR 19964F » R ERAE ik A ae T2 — M8 1 0 EEAARMROK AR (BBl 1b) - AEIAH DA
F} (Ebenaceae ) ~ K5HF} ( Euphorbiaceae ) &2 3&F} (Moraceae ) £ » B BHGHE LIS 55 (il ( Diospyros maritima
Blume ) ~ AiZ£ ( Bischofia javanica Bl.) ~ $& . ( Drypetes littoralis (C. B. Rob.) Merr. ) ~ 28 A ( Pisonia umbellifera
(Forst.) Seem. ) Bl AJ) ( Dendrocnide meyeniana (Walp.) Chew ) 55 (FZE > 2004) - F5E (2004) {5 FHEE
[FIFEAEAE 3 AT (‘Twinspan ) jRFIELENREER .2 REYT & S/ U 53 FRPUAHE * 1) ECRARBUA MBS - 2) il
ZREE IR -MBEZR s AR S 3t - 3) SR O-RLAEHTS- AL R A B - 4) &hDR-IILR- AR AU AR



JRA LM -

2.2 JRGEEEE\]

1 25 P B o2 B S B AL 1 7 R oR g G 2 R U A 4 0 TR A BT o B P e 4R 5 R A 0
(Chttp://www.cwb.gov.tw/) » FEEE 1998 FE2 2005 4E[H - ARG S AR AR EGE (m/s) SJEA] » 1998 45
2005 4ERE BB T HIEEAE A 2 SR EGEDULE BXRES H B - iR 12 AR (B 2) &R HEE
A - ISR © JUH B A AR M B AL ([#3) -

2.3 KA ETBETMS

JRRIABRE IR E » ARG SRR (58 1) IR ~ 5~ P4~ JCPOE G Rz
i i Bl 2 B (BEAT 0 AR IGECERI TR (diameter at breast height, DBH ) ~ ff ASR5RELFELH
Hep > EJ#s (Ficus benjamina L.) BLENS ( Ficus microcarpa L. £.) Z 53785 » HELIE 7 3 ZREHREATE
R PERRIY AR 2 A -

R OAIE - ERBEE B o HEE IR IEERMET (circular statistics ) JFEHIGHE TS

(Batschelet 1981 ) » i .2 AR » HIFIA ArcGIS 9.0 (ESRI 2002) &% - fARpifie 2 i El - e fems

FREVEL.OALE - FEIL B A o SEfprhEAREIE YRR R - AT R R 2 A (B 4) o RFERK
et Sl R L e S R o S E % T RN SRR ) (crown asymmetry index) @ {ERMEHNE AN EFBRRE
Z$EHE (Young and Hubbell 1991) « FfS e N EFBHREEE I 0.5 - falid Ry oo 2 B5H8 - RN Am s Sois
R ETERAE RS - AR (8E (one sample 7 test) FRRRE R E A BITEEEUE B Wl 0.5 »
RIS 2 A R N A o R SRR Pl TR RS 56F8 . (crown asymmetry index = 0.5) « FAFIGA]
FAH#EE (bootstrap ) G EASE A BRI 95%(EFEE T (Efron and Tibshirani 1993 ) - £%4% » Hi Rayleigh
test of uniformity PRTERHE 2 fmliE & & HA Mt (Batschelet 1981) ¢ Rayleigh test of uniformity .2 AR

TSR TR P B 3 e £ e

3. faR
2006 4 2 HiE - FA2R T S HEARAM R R & - SRR 15 R - 0h 15 SR Ef& it 19.6
i1 78.9 AN EMEIRE 43.6 N5 0 B/ ETIRE (£ 1) -
RN SRR IIRS 0.60 £ 0.12 - HUHIEATSERER B ~ N5 0.61 B2 0.73 - e 2 B R
HIAERRIE (£=5.99 > p<0.001) » faf5e J5 1] DAfR I SR e 0P Fe s 5 B, ([ 5 ) > {HL Rayleigh test of uniformity



ZASTER > BE RN S (p=0.14) -

4. B

FRASRIGH - E AR YR 2 S AN SR - (BfmiE GTaal N EE - A5E T EE
NEFBIESZ I R | 2 RER - RS A ETRME T RE 2 M 1322 - SILmIEE A T -

At FErh AT EIRIRE A B - WTRESEMA TR ZAVERSL - ADERR ~ LI A0 (F155
2004) » BCATREFAHARPRA BB FT i - FH A B e b U EIEIRA S PR T, - 3B SE R S B - P RESE A
AAFRPERE - TR AL B AR AZ RG] - B 2 BAGR A RARDUIEE - T A L AN
it -

BEAh - AE BT MRS BY - FTRERRRIEREY) - BRI EIIE - SR A A2 - AT
G52 - Kruijt et al. (1995) FEBLE RGEEANF S/ HlE - A AR - AR ] E e o) 8 e
AL BAHEE - FRa e E Ry 4 - 2B T SRR AT 15 AR (MRS > REREHR)
AL - E MRS IR S - BLIRAYSZEETE 150 AR o ARE RIS SARE A - A2 it
/N 150 AR R - B (EENREAE I AT RER 2 BIRLITHE - HEF A E - Bz -2y -

ARG ST EHEBIREE - e - DR 225 - WORFELE N R - Rt A SRR PRy 5 2 -
AR e A B R  A JA - 5941 - pEsth AR R BRI » 2R 15 A L 1 528 PR E AN IR A A e
TR FRRTHIRE - AL Z5E - FERL S T EARAEDRE -

5. SR
TEE S T RSB R DIRMREER - SR SRR SR - SR B REMETL ~ TLRER ~ 144
KR R BIEF S TAE - MEERRERAT TAHRE M LR U A AR B AR R B R/ A R B

ArcGIS i -

6. 5FI30RR
(1] TAHEE ~ $R3E7 - MEEME ~ WRraE R - FRCIL ~ WA ~ (LiBUE ~ H 0B - 8K - BREEDE ~ Sl -
2004 o 2B TWEHTEIARMR K AR AR R 2B A A © SEARSERER - 19: 323-335 -
(2] FFIE— ~ TAHEE ~ (RUE ~ 5RIGE - 2004 - 2B T S AZHHINE B AR PR B W R (LB (R B 08 - 5

PRZERIE » 19: 153-164 -



| BEAI ~ 5REET - 2006 - RALTRETIARINTIERE L S8 - HIEMRE - 32: 45-53

4] BREALIN ~ BRIEE © 2003 » DUt EHER PR RO M F CIUARM A RER (28 - Ik ST -
36: 311-318 -

(5] FPHERw ~ ZHEBF - 2003 » SRR L Ly R AR ZE i i K BE D B PEBEE R FE - 57
PRZERIE » 18:283-292 -

(6] IS - 2001 - R LHEMIRIMAATEY it & .2 5T HIBIRE - B0 5 A S AR e e L

(7] = 1990 o B a2 RIARERERRL AN EA © BRI SR S S SE i 15

8] BNHIEE - 1994 - F{Z I LI s BV AR EVE V)R e LB & B Tt - Bl KB 2 T et 1
L -

[9] Batschelet, E. (1981) Circular statistics in biology. Academic Press, London.

[10] Efron, B., and Tibshirani. R. J. (1993) An introduction to the bootstrap. Chapman and Hall, New York.

[11] ESRI (2002) ArcGIS 9.0. Environmental Systems Research Institute, Redlands, California, USA.

[12] Kubo T., Iwasa, Y., and Furumoto, N. (1996) Forest spatial dynamics with gap expansion: Total gap area
and gap size distribution. Journal of Theoretical Biology 180, 229-246.

[13] Kruijt B., Klaassen, W., and Hutjes, R. W. A. (1995) Edge effects on diffusivity in the roughness layer
over a forest. Pages 60-70 in Coutts, M.P. and Grace, J. editors. Wind and Trees. Cambridge University
Press, Cambridge.

[14] Lin, Y., Hulting, M. L., and Augspurger, C. K. (2004) Causes of spatial patterns of dead trees in forest
fragments in [llinois. Plant Ecology 170, 15-27.

[15] Sun, I. F, and Hsieh., C. F. (2004) Nanjenshan forest dynamics plot, Taiwan. Pages 564-573 in Losos, E.
C., and Leigh, Jr., E. G. editors. Tropical forest diversity and dynamism: Findings from a large-scale plot
network. University of Chicago Press, Chicago.

[16] Young, T. P., and Hubbell, S. P. (1991) Crown asymmetry, treefalls, and repeat disturbance of broad-leaved

forest gaps. Ecology 72, 1464-1471.



1 BT AR AR EN - 1S BREARZEAEE - wakifEaimiiym -

i 24 st (2293)
R AR Pisonia umbellifera 78.9
FZ AR Pisonia umbellifera 60.3
TS Ficus septica 22.0
FZ AR Pisonia umbellifera 77.6
RIE S Palaquium formosanum 30.9
B fifi Diospyros maritima 23.5
B fifi Diospyros maritima 20.1
jiiE-a Bischofia javanica 61.5
jiiE-a Bischofia javanica 314
jiiE-a Bischofia javanica 63.1
JHEEE T Sapindus mukorossii 33.8
FZ AR Pisonia umbellifera 19.6
e Vitex quinata 39.0
FZ AR Pisonia umbellifera 58.7

KIERE Machilus japonica 34.1
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Crown asymmetry in the Kenting Uplifted Coral Reef Forest

Abstract

Monsoons play an essential role in determining the structure, composition, and dynamics of forest
ecosystems in the Hengchun Peninsula. Branches in windward and leeward sides of the crown may grow at
unequal rates and result in crown asymmetry. Such asymmetry may further impact the frequency and
directions of treefalls, thus casting significant impacts on long-term forest dynamics. The objective of this
study is to evaluate the degree of crown asymmetry and its relationship to the directionality of monsoons in a
tropical forest in the Kenting Uplifted Coral Reef Nature Reserve. 'We measured crown radii in four cardinal
directions (North, East, South, and West) of fifteen canopy trees along a trial in the Kenting Forest Dynamics
Plot in February, 2006. Crown asymmetry indices of these fifteen trees were estimated from crown radii.
The results indicate that tree crowns of these fifteen trees are significantly asymmetric, but are not skewed
towards a certain direction. Thus, the results suggest that monsoons are not the most important factor
determining the shape of tree crowns. Crown asymmetry may be generated by factors other than prevailing

monsoons in the Kenting area.
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