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Abstract

Because sites deteriorated and disturbed, the managed stand grew as
secondary forest type and reduced productivity gradually that
rehabilitating was required to conform the goal of man-made forest. The
objectives of the projects is focus on the effects of stand composition and
structure, biodiversity of ground-living animal through deteriorated
plantation improvement by means of strip thinning and replanting to
making multi-storied stand at 66 compartment, Luo-Dong work circle.
Two strip thinning intensity were 20m thinned and unthinned width, 8m
thinned and 10m unthinned width. The target of thinning were shrub and
weak trees and residue some plus trees on thinned sites. After thinning,
replant Michelia formosana , Calocedrus formosana and Sapindus
mukorossi seedlings’ by patch planting on November, 2011.

The spatial distribution of diverse canopy gap size after thinning were
interpreted by stand canopy image analysis and light quantum surveying.
The survival rate of Sapindus mukorossi seedlings were 95%, higher than
Michelia formosana and Calocedrus formosana first year after planting.
The seedling’s growth performance of three species were better on wider
thinned sites, and the height/collar diameter ratio of seedlings were higher
on narrow thinned sites but were not significant. The different growth
response of the three species between strip thinning intensity and stand
side effect maybe associated that seedlings of Sapindus mukorossi was
more shade intolerant than Michelia formosana and Calocedrus
formosana.

There were no obvious difference on Shannon-Wiener, Simpson’s indexes,
and evenness estimation of the terrestrial fauna, comparing two type
thinning sites under the before/after treatment conditions. In additions,
the occurrence and order numbers of the terrestrial fauna decreased,
probably regards to lower temperature, disturbed tendency and
microhabitat different of the post forest thinning periods. The species
composition transformation obviously occurs on the amphibian and
reptile after forest thinning manipulation.

Keywords: strip thinning, multi-storied stand, forest improvement, seedling’s

adaptation, diversity of ground-living animal
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< (p<0.01)> @ VipRlamELE -

FACEBBEIO) BB (P) s V(7))L T AT £ R(HR)(%)

- 2012 & 17 2012 & 4 7 2012 & 7 7 2012 & 10 *

‘ A % B % A % B % A % B % A % B %
¥+~  469(100) 96(100) 337(71.9) 86(89.6) 328(69.9) 83(86.5) 296(63.1)  72(75)
A 0 0 6(1.3) 0 13(2.8)  1(1.0)  17(3.6) 2(2.1)
£F A 0 0 112(23.9) 9(9.4) 112(23.9) 11(11.5) 132(28.1) 20(20.8)
i AL A 0 0 14(3.0) 0 16(3.4) 0 24(5.1) 1(1.0)

2 0 0 0 1(1.0) 0 1(1.0) 0 1(1.0)
-, 2012 & 1 7 2012 & 4 7 2012 & 7 7 2012 & 10 *
A% B % A% B % A % B % A% B %
o ¥ A~ 487(100.0) 96(100.0) 452(92.8) 90(93.8) 410(84.2) 87(90.6) 341(70.0) 74(77.1)
e A 0 0 4(0.8) 0 21(43)  2(2.1) 80(16.4)  6(6.3)
23 A 0 0 31(6.4) 6(6.3) 56(11.5) 7(7.3) 66(13.6) 16(16.7)
P AL A 0 0 0 0 0 0 0 0
e 0 0 0 0 0 0 0 0
-, 2012 & 1 * 2012 & 4 * 2012 & 7 * 2012 & 10 *
A % B % A % B % A % B % A % B %
T ¥ A 477(99.4) 96(100.0) 455(94.8) 96(100.0) 435(90.6) 88(91.7) 338(70.4) 66(68.8)
e A 0 0 5(1.0) 0 19(4.0)  6(6.3)  99(20.6) 21(21.9)
24 10.2) 0 3(0.6) 0 15(3.1)  2(2.1)  31(6.5) 8(8.3)
A A 2(0.4) 0 17(3.5) 0 11(2.3) 0 12(2.5) 1(1.0)
e 0 0 0 0 0 0 0 0
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g
B % 72.5+23.3 88.1+33.5 106.9+329 117.6+35.6

KX |~|W45.316.4 48.5+19.3  59.5+20.1  69.9+28.1

>
i —d
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|

s 4
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2Ly AZBRISH LMY A2 ALS L (Cm)

A s 17 4" 71 10 *
A% 1.0+0.8 0.9+0.4 1.0+0.6 1.3+0.4
g .
B & 0.9+0.4 1.1+0.8 1.0+0.3 1.2+0.4
A% 0.6+0.1 0.6+0.2 0.7+0.2 0.9+0.4
I% "~ Z’
B % 0.610.2 0.7+0.1 0.6+0.1 0.8+0.2
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oA e
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BB S SR

AL EDEPRTA ST AFEBE (2011 # 9510 * )~
FaEmrd (2011 & 11212 % ) 2 gk dp v PR (2012 2w 5 ) A
o hthE FEPEDE L X BERFARAS L RT A AR A S LRFET
kA 2 3 3 TR > TR R BIEEF S EET R ATHER R
NEFHFE S ABI e F IR AN ke f7A o

B 2011 & Q% B4p3 2012 Eenll B ¥ g ok EP NP A FRADS

I 65109 & (=) 4% 11 % (Class) 33 p (Order) » R B
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% (Insecta) % #c® B % crg2¥ (65.639%,n=3,353) H=xi& A 5 © ¥k %
( Arachnida) (23.129¢, n=1,181 )~ # ® % ( Malacostraca) (3.37%, n=172) ~
e & % (Chilopoda) (2.669, n=136 )~ p* v % ( Entognatha) (2.499%, n=127 )
HAepd 5 &% (Gastropoda) (n=35)- = % (Amphibia) (n=33)-
X_% (Diplopoda) (n=25)-~ %% % (Clitellata) (n=24)- e {7 % (Reptilia)
(n=13) % ¢ 5% (Mammalia) (n=10) =4 196 (£ 1+ =)~

wHAFEIFENA (2011 & 9-10 % ) ASHA B HF > Riki7 2
ZAL A RFEA- B> 2227 10% 24 P 1,826 L P HF o
B 2011 & 11 " A= 4k 2 R RF S|~ 2 kdp > B2 5 BT HF 2 E
WA > A0 12 P P e AR AR AT G F - DT
g RE T 4R C s i B F £ A5 8% (Class) 21 B (Order)
563 & ¢ ffr et > PE SN RTH 9% (Class) 22 p (Order) 816 &
Pipfdode o 2 AT b Rl P BSOS A TR - RRE
HeE 3 e RACOIE Rt o 2R o thig (ectothermic) #0453 & iR &
Hh "TFEFHNRUPFREBHE AL > FRE R ARBFEH S TG
» 5 BEER o

THEREOHRERTY (2012 & 2 # ) BAREFFE LA 0 RBT A
gt WM o EHEZ BHEE &b 2 AR L £ BR A RY
FRBFTAAEE T2 FHERaGRE (A2 )0 AR
M35 % (Class) 14 p (Order) thi fe & #fadodn @ > SEF e F 3
BIREOLPERIFPOEFTREDRES > BT FERSF AR Y 2
feRR- RETHEGHER 5 2 LP ( Isopoda) ~ db¥iE B (Scutigeromorpha)
2 5 &k P (Opiliones) » & 3 s A% 5 444 p ( Acarina) £ 38 &
(Collembola) » H @ #Ep PR R — chptdkw (B4 )

AR R T S AEAE R hdp 00 A o B RAT 2 i SPg  B
¥Iehd R T T o F 0 IR v 4 758¢ (Lycodon ruhstrati
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P

ruhstrati) ~ £ 4€ = 52t (Amphiesma sauteri) ~ #4€ = 73+ (Rana sauteri)
% adtd (Cuora flavomarginata ) % Atkity 48 (F L EE > 2002 ; 7
£-2009) e fAf &ty i (Fhe F 3B )2 180 B 4 IV EE % 34 Takydromus
stejnegeri) ~ & sz %~ #7( Takydromus viridipunctatus ) ~ . ¥5%% X 7 it (Hylarana
latouchii ) ~ p 4~ #H+ (Buergeria japonica ) #2 & = #4+ ( Kurixalus idiootocus )
ilﬁﬁm$%ﬁﬂmmﬁﬁ(g%ﬁ§’m%:é$ﬁ~ﬁ%ﬁ’m%%
m R endetRE g AR (Rt w ) BN (P ) Fen® it
X o R EREAR AR A BT AR AA R FH A
AR R el A) (£ T )

W IEAR R RS SRR > AE D A () Bt oo
W22 ELERE (BHETSAENE - A h ) TN ET I eSS
B2 ArEIENLE  BZPH (B ) Badaprfagkani i
pEEREcx (Bl - ) s g R i (&4 % #1425 Shannon-Wiener
e Simpson 43 #<) (= - - ~Bl- =) #3535 & (Evenness) & (=
e ) FEFEFROTHTLSFETFERSTF A AL N F fa:}%ﬁxﬁ?ﬁﬂ.&i
AN B FOR R SRR ET B A8y R R
FERE (RHAF®R) P afisg ¥ 5 & (species richness) 2 &y fap cnip 48
2 % & (abundance): FaBf st F LR i o F) o
ﬁ*uﬁ# FAEA e RS AP 00 R g A AT en S R gl ko FI T
FRUGEEGEELR ARLIBRRE2 B HFE Y2 2R o AWM 0
AR OAFRHREFHREFL BT FEREF T b e LR
At iRk (B2 L7 ) AT NG AEERSRE > TTRT &
W g R4 Fle IR E AR T 3 m 4 3R > ¥ d afF g
B AT (4R T 4 B TR BT ) BB A BB Y A B R R P

B MR AH A R T e o B RS PR
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ALz r LR R RE2

-~

PR REHRETY AR ML ER P

:zg‘tt—?

2 35 i B

Fae 3 FF
‘]ﬁ‘v 2] 2011 2012 2011 2012
Sep. Oct. Nov Dec Spring Summer | Autumn Winter Sep. Oct. Nov. Dec. Spring Summer | Autumn Winter
ff 3 %  (Mammalia) &4 0 (lInsectivora) 3 1 1 1 3 1
fe 7 % (Reptilia) 3 &P ( Squamata) 3 2 1 1 2 1 2 1 1
% % (Amphibia) # & p (Anura) 4 1 1 10 3 1 2 2 8 1
B &% ( Insecta) L¥ep (Hemiptera) 6 4 1 3 2 8 19 9 12 3 13 9 5 5 15
© 2 p (Orthoptera) 153 162 61 8 7 15 49 66 99 105 71 14 13 26 71 55
£32p (Mecoptera) 1
#32p (Dermaptera) 4 1 1 1 3 2 2 3 3 1 2 3 1
¥ ¥k p (Blattaria) 12 4 6 2 10 3 7 13 9 3 5 3 6 8 4
e p (Hymenoptera) 167 95 82 15 9 100 100 52 72 83 28 26 24 54 120 11
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(F4£1)

Fae 3 FF
i B 2011 2012 2011 2012
Sep. Oct. Nov Dec Spring Summer | Autumn Winter Sep. Oct. Nov. Dec. Spring Summer | Autumn Winter
BB % ( Insecta) -3z p (Homoptera)
#x2p (Coleoptera) 85 15 27 7 21 70 23 21 63 30 31 14 48 82 27 52
e g (Mantodea ) 1 130 3 1 1 24
gep (Diptera) 3 17 53 20 17 7 4 1 10 52 58 12 17 12
@itz p (Lepidoptera) 4 4 7 3 1 3 1 2 3 3 2 2 3 2 2
%32p (lsoptera) 1
"% %2 g (Neuroptera) 1
# " % (Malacostraca) | % &_p ( Isopoda) 5 2 2 1 5 3 5 15 18 13 5 11 4 2
## %_p (Amphipoda) 4 1 2 6 25 1 1 13 1 2 2 17 4
-+ %_p (Decapoda) 2
& &% (Diplopoda) i85 p (Polydesmida) 2 1 1 3 3
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(F4£2)

Fae 3 il
i B 2011 2012 2011 2012
Sep. Oct. Nov Dec Spring Summer | Autumn Winter Sep. Oct. Nov. Dec. Spring Summer | Autumn Winter
& &% (Diplopoda) 4% 5 P (Julida) 2 2 1 1 2 2 2 2
5 P (Glomerida) 1
% &_% (Chilopoda ) ihde p o (Scutigeromorpha) 13 15 16 5 4 4 5 9 10 8 4 6 6 9 5
#1542 p o (Geophilomorpha) 1
4Eie p (Scolopendromorpha ) 1 1 1 2 2 2 2 1 3 1
k25 % (Arachnida) | we#k P (Araneae) 12 16 9 21 9 19 13 7 10 10 14 29 21 5 12 8
B ERD (Opiliones) 50 131 103 83 45 8 3 13 64 144 80 51 35 16 10 28
1% p (Acarina) 1 5 1 3 10 21 3 2 1 2 13 18 8 9
#35p  (Pseudoscorpionida) 1 1 1 1
P (Thelyphonida) 1
P v % (Entognatha) sk p (Collembola) 10 7 6 3 7 5 32 39 5 2 11
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(F4£3)

Foniee 3 e
i B 2011 2012 2011 2012
Sep. Oct. Nov Dec Spring Summer | Autumn Winter Sep. Oct. Nov. Dec. Spring Summer | Autumn Winter
" &_% ( Gastropoda ) fmp% p (Stylommatophora ) 4 1 1 1 4 4 3 1 1 4 4 2 3 2
% ¥ % (Clitellata) H 43l p (Haplotaxida) 2 1 3 3 1 2 4 5 2 1
p (Order) # 17 21 16 19 19 22 18 22 18 21 18 20 19 20 19 19
KNS 529 481 376 187 143 304 371 228 365 451 325 277 260 273 319 221
B AMEZ R Aol ke (Sep.-Oct. 2011) ~ &3 458 (Nov.-Dec. 2011) 2 % i =2 (kA v & (2012 & > &)
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2L BARH2FEHEARFREETHRFEN ST IR A ERFHS

sz Hgi
PR ¥ 1
RO EFA | BEF | 2
3 @ P (Squamata)
it ¥t (Lacertidae)
# % ¥ wr (Takydromus stejnegeri ) + +
2 pa 3 47 (Takydromus viridipunctatus ) + +
¥+ # (Scincidae)
B & 7453 (Plestiodon elegans ) + + 4+ +
% 4ge ¢ (Colubridae)
v 45 f<8¢ (Lycodon ruhstrati ruhstrati ) +
#3u 4 (Natricidae )
46 < 25 (Amphiesma sauteri) +
&g s fL (Pareatidae )
- 44 Ep st (Pareas formosensis ) + +
& %p (Chelonia)
¥ & & # ( Geoemydidae )
&3t % (Cuora flavomarginata ) +
#E P (Anura)
iEia# (Bufonidae)
4 + #£ ¥4 (Bufo bankorensis ) + + 4+ +
2 pziE A (Duttaphrynus melanostictus ) + + +
3£ (Ranidae)
7 46 X 3+ (Hylarana guentheri) +
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g0 F < A&k (Hylarana latouchii) + + +

£ %r# 3+ (Rana longicrus ) + + +

¥ 44 < 73+ (Rana sauteri) +

#PB£# (Rhacophoridae )

P~ #++ (Buergeria japonica) + +
& % #H+ (Kurixalus idiootocus ) + +
N R o E 3 9 5 8 10

LT A LAY (FHH) 2T 8 (FHEE) 2msF (7))
SERgF (EF4) s ERiEHy i iR Serensen dp 8 (%)

ENTS -3
TR —FFF | FRE—med PR — 2%
FEw— 2% 42.9% 35.3% 42.1%
YR —FTY 46.1% 66.7%
Y —msd 88.9%
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i & e 5% (Class) 14 p (Order) & #{addr 2. ? N E g1
(A a2 2% (Insecta) ; B: #it? % (Malacostraca) ; C : ¥3; %

(Arachnida) ;D : & & % (Chilopoda) ; E: p v % (Entognatha) )
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