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Abstract

The ongoing construction of the Hushan Reservoir dam in central-western
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Taiwan will inevitably result in the loss of wildlife habitats. The purpose of this study
proposes possible restoration strategies considering current habitat status and forest
dynamics. To gather the relevant information, we firstly developed the potential
succession stages in the study area. Secondly, we surveyed Ma Bamboo
(Dendrocalamus latiflorus) plantations which have been abandoned for some time to
evaluate the levels of ecological recovery. We also evaluated the effects of felling Ma
Bamboo and planting native saplings to accelerating the recovery. Finally, we
developed ecological indicators to understand how wildlife communities respond to

different restoration actions.

The Ficus-Machilus forest habitat is believed to be the climax vegetation of the
study area. We found that the abandoned bamboo plantations are now in the early
phase of succession. CA and DCA analysis classified the plantations into three types:
the Machilus zuihensis-Mallotus paniculatus type, the Euphoria longana-Macaranga
tanarius type and the Ficus septica-Ficus fistulosa type. The vegetation types are
known to be influenced by terrain and human activities. the Euphoria longana-
Macaranga tanarius type, which is the dominate type at mid-slope, has the lowest
succession index and seedling species. We suggest that beside remove the competition
form the bamboo, additional plantation is needed to accelerate natural regeneration at

mid-slope.

In 2012, the research focuses on seedling growing and ecological indicators in
different plots. We observed that the growth rate of seedlings in the clear-cut area was
the highest but their survival rate was lower than seedling in the non-cut area, possibly
due to the lack of shade. Diospyros eriantha, Bridelia balansae and Sapindus
mukorossii have the best survivorship regardless of plots. And Ficus fistulosa,
Sapindus mukorossii and Ficus septica have the best growing increment and become
the canopy layer of clear-cut plot. Ecological indicators reveal that removing bamboo
can accelerate natural regeneration in the area. Species number and community

density increase significantly in the canopy layer of clear-cut area within three years.
Z~3Epe
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HR(SE)4 T o A 7L I 0 BEHAILF 4o * Two-way ANOVA i3t 7
PRANFAR VR AXIBRARE S CRBRFFE ) C R RIERET R
Ek 1 %W@wmﬂmomwﬁﬁm LR CE TR R LR m R
e RRER - RBEFRER G AR - BAEANER 5T AR
@ﬂm%g é%ﬁ&&ﬂwm BRE o AR IR TR T A theh
BdkBE o L ApR S RGP 4o
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(1) “HEFAPRBERRTR | SUBE 2011 & a4k & & B (2012):
AT e BH R T T R R E R K 2008 & T 35 5245% T *F 3 T35 3446% 0 i B &
RSN 20%5HBREROTFY 220 2B S HEFAHRRER D T 15 40+4%%
23 5155% (Bl 6a) BEHRREAINAS > 8% Fd 2008 & T 15 28+5%
B 3 2012 & 349412905 25 A E R E R dF 40% =+ (B 6b) o 5 then
iy “ﬂﬂ“%ﬂi H~§&% FABE AR plcE P HFEAET S A G AR
FoX A Ep AT RFRIpRL R IR EI R S TN SR AN
?ﬁ‘*%i;“im”ﬁT’%%ﬁaﬁﬁm%%ﬂs%imﬁc

(2) BARAEH R P SPAKRTE AL A EM_2008 £ 1444 6 > & 2011

EE TR 2244 46 0 2012 E i T MR ] 1944 fE ;2R S H R R AR 172 fE
ST T 14kl 8 (B Ta) o SR R T AR TEL B BT RS AR
13+1 fé(one-way ANOVA , F=4.73, P<0.5 ; Tukey's Multiple Comparison Test,
q=4.25,p<0.5) (B 7b)> =t 4 +R 2P| E_ 1241 f > ¥ $ 3% % 4+ © Lofdsg iam o
FABARILE ARG FER LR T TR AR T
P bR A LB P TR R 0 B A K AN SEF AT R
FRTE e WA AHE T2 BRET LR BIRTIN A BT
Pl T2t BAR G ARG o

—h

Brk®EH AL DRIE2008 £ 4494132 $</ha F 2 I 2012 £ 24874271
/ha ; 2285 7 4R % A AR B 707151 $/ha > 3] 1868+97 % /ha » A FE aT etk
% L3595 500 $k/ha £ B (B Tc) e a‘ﬁﬁ.ﬁgv’ » iR E 5 10224214 4% /ha »
P AE AT B 3 T R 4 24634292 4% /ha 2 =X 2 R %2 26804335 % /ha(one-way ANOVA,
F=6.33, P<0.01; Tukey's Multiple Comparison Test, q=4.41, 4.66, p<0.01)( ] 7d) -
BEEROTIRAE S SRR D AR A OB S EE T AR SR
HRATALAERZF OBRAIAGARARNM - RAFEIAL AP ET RPN LT
PRI S v gtk 0 2R IELER o

(3) 4K 5 Bl F At 53R FnF AR 2 I 5 114 B 2008
£ 1,503 1+ 2 % 2012 # 2.240.35 255 % 1 T A4 #0i_2.0£0.1 + 2 3 2.440.1
MBS HERRAIGRRAE LR AP E(E 8a) B AR H AT T A #2012
B 64x17 0 AB AT 2012 £ 5 86507 M2 REE P e P FrEL A

7% (B8 Vit ABwHRE S HBEEY  FEELCTHEEF > 4 §Ew
BEP B FL ) PR A BT §F S SR o A R Bl F
dEHEEE AR AL ST FIEAL S R L Lt 4 g gk
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(D) JFEFFECTFEYRER D FERWREIA CRRAIZLAR
23 TiaiFEA 10%7 T (B 9a)e- 241! Bm%ﬁarm o B HRE z_}_ﬁ;m
RERTHEY R 10%T (R * FREL AP TR RERED 1748

% AL PR E 22198 (Bl Oc) » WA IFR AR s B P RE XA HRER
FleTHRERE 1% T8 035 (M od) Brdhyse 8 zRR
B RABAARILE R T A SR T RO E AT AR L
SRR SN RN R Y Y SRR R N

B >7wppr R g RALE* T EPHRGE -

2. & B8 LA

(DrAp2FERsgs {25 E - RERBH: A2 HFE 201288 58K%
Tias 98+13g LB AR L 6.5511g B A HERPE [ #éé’:%ﬁﬁ
BF% (B 10a)- 872 58 - B AREFETORE S > RT3 IZT G P H
A3 (B 10b~ B 10c) o BEEFRFS F 40 k% > 2012 & 3+ f,%i‘épiia;a 1843
Fao LB R S 2343 M50 BRSSP AT R B R SEfE A § 0 B X R A <
(B 10d) o shiFdp e g Frif & ¥4 R A BHE FRFEZIE A7 AF LY T
RIFCFEL g4 oh > 38572 B F B EHRGFL > X XX PRERFF LS
Flub feh ik g (PR Y B RE Y bk o

(2) B ERRLAEE: SERRTECHZARAS  SARBDEERAFE
T39%h 15-40 S/ha fF » 2235 ¥k % T35 %4 15-48 S/ha B - # (74 fkipdl een
T35 A 8-31 S/ha 2 BF > >+ 2008 & P A MR E (Bl lla)e 27w &
R E T 1 -2248 2254 F T 14-22 480 @4 2009 & 55« 4% (7
ROEPAHEBLEAEESAHF > BT eI o 4 9-16 S/ha 2
(B 11b) e iZ X3 A5 BE P3G PELR > bldc il b B2 Hiklis &
Wbtk Rl £ 3 (B e B 11d) > Bt digs BHEL R 7 % hlFRT
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HELAM TORERRIAIHEFIAM (Z10) BTt i Aaar 4/
PR RG> F R EEY TR ERA AR DEE R GRS AN
S SIE A

(3) T HAFHRAR ~ L EFHH 2011 -2012 & > FHEMIRPB T @
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% 3. 2009 £ 2 2010 # £ 4% * w A= 845900 % » A3t F Bk Y Higk
ESOETEE RS B RS
EBI B E R
BARA RO HER BEHES
{8 g ¢ 2009 2010 2009 2010 2009 2010 s3*
A Machilus zuihoensis 30 30 30 30 30 30 180
o Elaeocarpus sylvestris 30 30 30 30 30 30 180
=% 4% Glochidion philippicum 30 30 30 90
5 Ficus septica 30 30 30 30 30 30 180
K A Ficus fistulosa 30 30 30 90
& B+ Sapindus mukorossii 20 20 20 60
T4 2 Bridelia balansae 20 20 20 60
* A Diospyros eriantha 20 20 20 60

4 oy ARERE PHENIRFERETAFES (02601 0 ¥ %)

kA R R Al S O BRS == EED PR A
S ER 5 T yaty L
B E 60 45 90 62 80 90 43 63 67
JiE 75 1 W 63 67 90 78 95 85 97 77 81
FAARE 43 62 85 47 100 80 43 62 65
i ?%; 8 56 58 88 62 92 85 61 67
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5 Frrfe ARERR BBy AN IRRBETF LI ELE  TREFT R
# [ one-way ANOVA B (n=546,% =:cm) -

, ESY LHEH T
kA RE O fHEF A B &R wen
B % H e 3t T
Rl 0.133 0.180 0.340 0.267 0.460 0.264 0.274
Kotk % 0.057 0.236 0.153 -0.053 0.161 0.159 0.114 0.288 0.139
e 0.038 0.092 0.118 0.107 0.080 0.038 0.017 0.103 0.074
& HHE T 505
i g 0.048 0.154 0.150 0.131 0.169 0.219 0.065 0.218
i
one-way
0.016 4.941 0.436 11.511 3.292 7.963 0.522 3.627
ANOVA

% 6. Fro¥te ARERR > BRT AN IRRBETNELILE > XTREFT R
# [ one-way ANOVA # B (n=149,% *: cm)

, , e LR T
ke RE NIRRT A BECF RLS wrEH
GE * H 4o 90T
R E 1.4 1.5 1.2 1.2 1.3 0.6 1.8 1.3
S 7 #* ¥ 2.2 1.4 1.2 1.4 1.0 1.4
%4 KR 1.0 1.0
LB T 35
1.8 1.5 1.2 1.2 1.3 1.0 1.4
4w iz
one-way
ANOVA 2.145 0.009 0.009 3.390 1.529
F g
P& *
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47, Fro v A

PERE > %Y AN RREF T IEWE

(n=55,% *+:cm)

, . o EEf A LHwR TS
S = U A B O mERS 1 L
5 Ll
R 2.5 1.2 1.4 1.7 1.0 1.4 1.2 1.6 1.5
Fr vk 1.9 1.4 1.0 1.3 1.2 1.2 2.7 1.5
Z 4 R 1.0 1.0
il 22 1.3 1.2 1.5 1.1 1.4 1.1 22

¥89 i

28 oy ARERR FRT AN TR RETHBH T TR FR
B R one-way ANOVA ##| (n=601,% *:cm) -

y , L EERA R T
kA BE fRR A KA AR mEB
% HAe® A
B4R R 160.6 95.7 75.6 83.6 59.3 123.7 85.8 92.7 97.1
Fr v R 111.9 58.5 23.9 50.8 31.8 22.3 85.8 51.0 54.5
REHE 12.2 59 -2.5 -11.7 22.5 11.5 55.0 5.0 12.2
2 ,}%ﬁéi 15
- L 94.9 53.4 323 40.9 37.9 52.5 75.5 49.6
B d R
one-way
ANOVA  18.073 12.057 15.551 16.348 9.636 17.689 0.422 17.427
[z
P ,:_é,—_ skskok skskok skskok skskok skskok kskosk skskok
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9 Frfew ARERKR BRHRe AN I RPRETFHEH AT TREFT RER
B R one-way ANOVA+ | (n=601,% =:m*) -

| , e Y LRI
kA RE O fRR A4 FEhH mLS grp
Ef Bl 4o T
Rl 3.825 1.401 0.551 1.020 0.311 0.515 0.360 2.743 1.341
Fr v R 2.349 0.739 0.452 0.487 0.245 0.143 1.737 0.525 0.835
REHE 0.097 0.019 0.083 0.022 0.101 0.030 -0.079 -0.002 0.034
§ B 1
2.090 0.720 0.362 0.510 0.219 0.229 0.673 1.089
fg 4 by
one-way

ANOVA 5453 7476 4.920 8.546 7.223 4.171 37709 15.816
FiE

P& *3k Hokk *ok Hkk *k * * sk
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210, PLy FERLEHFHEFLAHREIARAZ REFRRERZF M E0=11)

SERA 5 fh ki F R

(% /ha) T T

£ » r p r p r p r p

HHRBRER 2008 -0.90 Rk 092 Fx¥* 088 *** (031 ns
2009 -0.83 ¥ .0.54 ns -0.65 * 2030 ns

2011 -0.60 0.05 -0.60 0.05 -035 ns 037 ns

REHRRER 2008 0.59 0.06 0.71 * 0.71 * -0.01 ns
2009 0.72 * 0.45 ns 0.53 ns 025 ns

2011 0.56 ns 0.50 ns 0.50 ns 0.07 ns

*: P<0.05 ; **: p<0.01 ;

*a%*: p<0.001 ; ns>0.05
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