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# - Experimental habitat restoration and improvement of a lowland forest
ecosystem in the Hushan Reservoir Area
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Abstract

The ongoing construction of the Hushan Reservoir dam in central-western
Taiwan will inevitably result in the loss of wildlife habitats. The purpose of this study
proposes possible restoration strategies considering current habitat status, forest
dynamics and economic costs. 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
and costs 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.

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. We also observed

80



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.
The cost of maintaining the seedlings in the clear-cut areas was high. Therefore, we

suggest that the restoration plan should be adjusted given its budget and the aim of
restoration.
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ﬁﬁt'f" #+ 279 0.33 041 0.32 0.32 0.46 0.11 0.26 0.15 0.29 b

Z44k 266 003 008 001 008 010 005 012 012 007 ¢

T3 0.44 054 0.40 0.95 1.17 0.17 0.24 0.21 1.20

F e 18.80 25.24 0.91 9.70 1.67 10.37 3.53 3.20 8.04

P i xox ok xox e

6. BEHW AN A FRBEFToME 2 EE(CM) . X4 3 AR THERF
one-way ANOVA(***: P<0.001, **:

P<0.01, *:P<0.05) %2 Tukey’s test & <_°

BE 0 AR HE T gap kA RS RS Ry x|
A FF % (P<0.05)

L 282 713 551 905 1109 1358 614 321 106 710 a

Frrtk 279 284 454 521 296 381 -96 217 -268 224 a

24 266 -68 68 -3.0 -93 -110 -83 167 -106 -3.2 b

T3 31.0 358 465 43.7 543 145 235 -89 709

Fig 1151 7.74 1164 46.53 1498 15.86 14 3.7 136

P I/:EI'; *k*k **k*k **k* *k*x *k*x *k*x *k*x * **k*

27 RET AN FRBEF LIS EM) 24 3 EkB 2 TiHEEF
one-way ANOVA(***: P<0.001, **: P<0.01, *: P<0.05) %2 Tukey’s test & T_-

WA 0 A BE ¢ gRp kA RAS BEy fpg T
A Bf % (P<0.05)

s 282 095 116 1.37 3.51 3.02 020 005 045 0.95 a

Frritk 279 028 0.60 0.63 049 046 005 010 014 0.28 b

=24 266 003 0.13 0.09 002 002 008 016 003 0.03 c

= 042 0.63 0.70 1.34 1.17 0.11 0.10 021 042

FiE 15.69 10.17 4.17 18.95 15.87 2.86 0.99 6.42 15.69

P& Rk k% Tk kk * A
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ek 2. & 'Ta,g:aﬁ_ﬂﬁg?%%@ﬁw T A BH > A(b)HFpniz(cd) o > A~

w1 0.1 ha( 200 tpfa) s B o

a. li%ﬁﬁgr}f&i#i

1EN R 1iFrE FEIX A X A== S
% 5 AR
B R R RS "% 1250 1 1 1 1,250
Yy N 53 £ 1700 7 5 35 59,500
5 74 18 enig A ¥ g #& 1500 2 1 2 3,000
B 38 63,750
HERL T A
£ AR #£€ 150 3 1 3 4,500
vRXREEET(-BT) s 800 1 8 8 6,400
4 T E (I R) £ 1700 3 1 3 5,100
A T E (A 2 #aF) £ 1700 7 2 14 23,800
P FEGERT) #E 1500 1 1 1 1,500
Bt 29 41,300
b. B & A
r % & 11 Hix & pF ) Bz =*
% % e WERZ A
PAR" 3o R T Fiew Ak
Ry S 100 B 24 400
7 1l 250 R4, 140 400
BoE T 2 LB EEIE A 34
T 5 9,900 e 200 B 200
TAEREME 1= 300 fe B g 3,000
4aiE 1% 600 wFlmELEREY
W 5 600 kT F 1B 700
REWN 14 500 4% 1T E (3 R)
T 422 100 S5ef4msg 44 2,200
A @ a2LE) 1k 80 L34 2% 900
L1425 4% 800 W 2% 200
+% OLOf 100 fE 4" iF ¥ (font2 #aE)
5 15 e A g ik AEB 22 1,000
RE(EHE) L1# 400
BEER) 2% 40
R#E(F) 2% 40
Bt 13,81C .3+ 9,600
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W45 3. 2008 - 2011 # 45 7 T B MRITH B LA IIRIT o A LakE T R4

T HFERT R 2B ANE L& 2T HREZ200MPA 2554
L gt PFHM/ILE BT %% 08 09 10 11 47 %
- &L gg=8 Arborophila crudigularis  #73 f& Il V V V V \%
I Bambusicola thoracicus 3 LA vV V V V \Y
FHRg Lophura swinhoii Fi A " V V V V \%
e % Egretta garzetta vV V V
TEHY Bubulcus ibis Y, Y,
¥ Nycticorax nycticorax \Y,
2 =B Gorsachius melanolophus V V V V \%
=V s Pernis ptilorhynchus 1 \% \%
< B Spilornis cheela 3 LA 1 V V V V \%
BE £/&  Accipiter trivirgatus 3L " VvV V V V \%
I Accipiter virgatus Py LA 1 \% \%
R Accipiter nisus I \Y
w B Butastur indicus " Y
o Buteo buteo " \%
=& Falco tinnunculus ] vV Vv
e kS Falco peregrinus I \Y, \Y/
A Gk Rallina eurizonoides ¥3 L V V V V
| RFE Charadrius dubius \ \
#g Glareola maldivarum 1] \Y
7% 4 Columba livia \%
g Streptopelia tranquebarica \Y/
IRFE oG Streptopelia chinensis V V V V \/
Ri4g Chalcophaps indica V V V V \Y;
%% Treron sieboldii V V V V
=8 Cuculus saturatus V V V V \%
B =N Cuculus poliocephalus \Y/
=458 Otus spilocephalus 3L ] V V V V
A5 & 59 Otus lettia Py LM I vV Vv
R R o Apus pacificus \Y/
NG Apus nipalensis 3 LA vV V \V
HE Alcedo atthis V \Y/
Vil a4 Halcyon coromanda \%
Idh Megalaima nuchalis i vV V V V V
o) R A Dendrocopos canicapillus V V V V V
~Nd g Pitta nympha 1 V V V V Vv
A rgdifr §  Pericrocotus solaris V V V V \YJ
i B 0% Lanius cristatus I V V V V \Y
+ F8 Oriolus traillii I V V V V V
~ ¥k Dicrurus macrocercus Fi LA VvV Vv \% \%
L E R Dicrurus aeneus Fi LA V V V V \%
2 Y8 Hypothymis azurea 3L V V V V \%
B Terpsiphone atrocaudata I \%
pron--4 Dendrocitta formosae 3L V V V V Vv
E ¥ 7g Corvus macrorhynchos \%
I Hirundo rustica V V V
PEAE-S Hirundo tahitica V V V V \Y/
vl Cecropis striolata vV Vv \Y
B A HY Cettia canturians Y, Y,
5 8 Abroscopus albogularis vV V V V \YJ
v TR 48 Spizixos semitorques Fi3 LM V V V V Vv




Wit (). 2008 - 2011 # 44 ¥ § % ARITH B L HTAEAT O IR

Pt &z FIAEIGH T %% 08 09 10 11 #T®
v Ef % Pycnonotus sinensis 3L vV V V V V
e 248 Hypsipetes leucocephalus 4 73 I & V V V V Vv
TR Phylloscopus inornatus vV Vv \%
iR i} Phylloscopus borealis V V V V Vv
- A AHH  Bradypterus alishanensis  #3 f& Y,

AR H Prinia crinigera 3 L \% \%
AR B Prinia inornata \%

As i BB Paradoxornis webbianus 3 LA \%

ERi ] Muscicapa dauurica \ \Y
T Eag Tarsiger cyanurus \Y

v L8098 Copsychus malabaricus (-] V V V V \%
84 kg Rhyacornis fuliginosa 3L Il \Y/

v k9§ Cinclidium leucurum F3 LA " vV V V V \Y
T8 Monticola solitarius \%

=g vk g Myophonus insularis Fi A V V V \%
T Zoothera dauma \Vj

g g Turdus obscurus \% \Y%
v YE g Turdus pallidus vV V

Voks 8 1 Turdus chrysolaus \

B als Pomatorhinus erythrocnemis 43 & V V V V \%
ok Pomatorhinus musicus 3 V V V V \%
L i R Stachyris ruficeps 3L V V V V V
5 M Alcippe brunnea ¥ LA V V V V \%
g Alcippe morrisonia B3 LA V V V V \%
%% A Yuhina zantholeuca vV V V V \Y
% R Zosterops japonicus V V V V Vv
A %848 Motacilla cinerea VvV V V

o %848 Motacilla alba vV V \%

by Anthus hodgsoni \%

L 2 Lonchura striata V V V V V
2 g Lonchura punctulata vV V \
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