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Abstract

The purpose of this study was to examine how thinning of a plantation forest
affects biodiversity. The study area was located in 12 1-ha plots (Plot 1-Plot12) in a
Japanese cedar (Cryptomeria japonica) plantation of the Nantou Forestry District, in
central Taiwan. In these compartments, we comparative analyzed the biodiversity
among thinning plots and no thinning plots. In 2011, we surveyed each plot for fungi,
spiders, and mammals.

In this study, we continued monitoring the fruiting of dominant fungal species
which represented three ecological functional groups to investigate the effect of
different thinning intensity on the fungal degraders and symbiont of Cryptomeria
japonica. In the fourth year after thinning, wood-inhabit fungus Oxyporus cunneatus
and Polyporus tenuiculus fruited in each plot and were not affected by thinning as
before. The fruiting of soil-inhabit fungus Lepiota cygnea had no correlation with
thinning and its fruiting phenology was different among years. Only a few L. cygnea
fruiting bodies were recorded in control plots in this year. A dominant fungus in the
research site, Scytinopogon sp., was identified as a new species. It was unable to be
cultured. Based on the observation of mycorrhizal structures by SEM and
specific-detection of the fungus from root tip of mycorrhizae by PCR, it was proofed
as an ectomycorrhizal fungus associated with C. japonica. After thinning, fruiting of
Scytinopogon sp. was influenced by the intensity of thinning significantly
immediately. Fruiting amount of Scytinopogon sp. in 25% and 50% thinning plots
were recovered to 95% and 48% at the 4th years, respectively.

We totally analyzed more than 1000 individuals of spiders. In MANOVA
analysis shows the different thinning treatments actually affect the abundance. And in
ANOVA result, the abundance of ground-layer spiders is higher in 50% thinning
treatment than others. The result shows that the medium thinning treatment is good
for the survivals of ground-layer spiders. MDS shows 25% thinning treatment
significance different with others, means that the spiders function groups might return
after one to two years. Lycosidae spider has highest contribution in three different
thinning treatments, it means that the different thinning treatments makes the
difference of function groups and structure of spiders.

In the automatic camera data, we found a total of 10 mammal species and 11 bird
species. The camera data shows the Niviventer coninga, Melogale moschata
subaurantiac, and Muntiacus reevesi micrurus have higher Occurrence Index value
(OI value). Analyzing the OI values among this year and past four years of Niviventer
coninga, Mustela sibirica taivana, Melogale moschata subaurantiac, Muntiacus
reevesi micrurus and Lophura swinhoii, there are no significance difference among
years and treatments. In the pitfall trap data, we totally found 44 Crocidura kurodai,
56 Crocidura tanakae, and 2 Chodsigoa sodalis individuals. Analyzing the trap
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number, we found there are no difference among years and treatments of Crocidura
kurodai. But in 50% thinning treatment, there are significance among the five years of
Crocidura tanakae (P=0.002). In the second year after thinning, there are significance
difference among the three treatments of Chodsigoa sodalist (P=0.010).

Keywords: Ecosystem management, Artificial forest, Thinning operation,

Biodiversity
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2 pind fidpth (Gibsonetal 1992) > JEd 2 Sy Fen it > A E# %k
B b o bpk AT 2 EEFRBY R WSS §RFRE Y L
FBFF 4ot R E S BER CEASHEETEE TEFEGRAR A G

%o B ek EHE G BT RA G - LR R o

FHEF LG OB HEEH R RRER DI FAAERR R B
oA B fob B R AR B T e s o A fod i fr
2 2 R FF - R 2 X IR o g B TR e U P B iR
R 0 F DM T HEA e S $ 14 (Alaback and Herman 1988 ) 5 fr HR3g e 2
Lk ER A BT O HIRR  HRBERE S G 5 R
(Herbeck and Larsen 1999 ) - Hayes (1998) #7 7 4 1 fp e | Al ef 54 47 4

e hf* o 4 IS f B (chipmunk ) 23 22 4T Flpn S 47 B 2 3 [0 S ik

Ay

T
g

Bog i ap bl o FIGof b f iR TR R 1L RE T N RE F R
RO FRPRS BRI F TS RER RS TSI R PR A

(umbrella species) kiF: BB FHF 44 F 5 rd L2 P -

B G RS AFROERT o E S A I HRE P SR ETEY F R
o S AEPTEHRR Y LF ek R B H ETRTROLE R 7 R
BAGLIE R A2 v nT SREA 3R S SRR T S IR R 0 £

REHIEY F G i

MU FOR B0 s AR i S F EF 4 R £ 2 #0424k Cryptomeria
japonica = # 7 fegr S A2 R (A EE B 0% 25%dx 5 v 50%sx 5 ) (T % 7112 & Plot
BT EERME A PR BAILPlothd F S e Tl LR &Y

o



(=) *&2RPFH

AEREL LES (2005 3 2010 £ ) A e HAHRE AF AT ER A B
HE A TP PR R 2 LA AL TAAA BB PSS D EmS LA
FAFAAEZSBATH EFRBE e 2R b BF2F I RESF AL
LR AT BEHR SRR LA P SRR N A P R MR R ES 2
B8l AFL 2 AU RBREHREARFTEY 2 23 PR { 2o B RS

FHRRZ HHEIL B2 S RERHEARTL P o
s L
(=) 7t

FAEEFRADLL 1200483 121°09 > A 4 23°28° % 23°55°2  fF 0 7 piE
% B e R &R SR 2 PR g i*L"h’*ﬁ‘gi*l‘"i?ﬁ?vﬁﬂﬁ’g\iﬁ-%ﬁé
GEEF 3B LA FHRRE RANLEE EFTHE 2 FH Y L 0%
BEER G A T A BRI oL d FX L kX d g @ Ra s AT
PR E e AR S L AN e 2 La RIATS Y L LR A

R,

’\”, r/?&rﬁ"‘éq’\_l\_lﬂ ‘”“P‘Wﬁimj\’,“(/\tgrﬁgm1ﬁ)\d\i fp("HizZs )

AR R E A oG WE 1Y R LR S IR B e A
WAL AR LA AN BE S KB e T AR 2K

)

Aokt A ke d hm B LG L i B okiEAE e b E 28429130

O ATE N E SN 2230 FARET RO R R A
HEEKRAET R F MG R R oL FFE B RLEE SN HREARG Y

ABRATY R E L) 021 M RB RS T E R ARl g
W2 2 ) (Fhibh ) e A EF R BNHAT LR 747576
HITH 2 A G Eg B R 0 BB TEHR 1300 28 0 KA RKRIA G
PR 175 22 e SRR A L AL G 0 HRAREA 0 L RAHE L ) £ 48
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BARE T8 2 AP LB RS H RS - o X RARER R 17
2o P AL S S L R FA 2007 £ 10 P R AGE S A G 2 AT
- g2t e BEAF D 50%~25% BB RILE %A RHRE  H P 0%

7 Plot3-6~10 % 12~25%#x 5 A2 & 7 Plot1~4~7 % 11 4 50%#% 5
BWRle 7 Plot 2582 9 (M 1) » s iT£@ PR 5 2007 £ 57 7] 2007
£ 9 o BB AUEIES A T A E RN 0 2 10x10m B feE A F 100
M BARIT R G - o 25% AR R e B RAESERE- S REEFmB
50%AF R En 5 A e B R ERHES B REFES I o 50% B L2
B OFF 476 RIS 5 25% Fn S R L AE O E G 693tk R RS RHEE
Tiak 20 956 tho BT RABEAXMAB A WAFTEEER (IR
FAMR) o TN EER A DRI BB ERK R E 0 T

NSl R

(z)8ax>i

1~ EFRne

(1) 272 p#:
A~ BB FAG BRI o
Br X FAEE o
Cr3umzt gt 23k o

(2) 3 2a% 3
A~HREXE

WREHI 3 JH R @Oz 2 e - E el & BIRE S -
2 ZAEASEA UG 25% % S0% S HEEBEAESH e R 2
ot TR EE (Bll) - 2 ERFAALS A HNF - % 452

11



AL & Brgl- BHRF - F BHREFAIAES BELS 22 DA E

(@ 2)
B-+9Hadssent

WG EED A s A 2 e AR G ¢ 453 % F(Scytinopogon
sp.) ~ X 4§d Tkiuif (Lepiotacygnea) - #2754r3' F (Oxyporus cunneatus) I

% w% & 5 54 7 (Polyporus tenuiculus) > FIZ R R 2= 8 > L FUHEFR

-

Pl FTARRD L B EFF AL Foes BRADFLAT A H -

CERE SRR EEY S A SRR S R S Tt

(O ER RN 4 7

v R Y 3G RN BRI AN R I B L F feaT
B AL PP ALR AL FERERABAEHRAP FS S EFTY

FREF R DRI TS L R e R 2

BIEAC IS W8 & > JI30 0 F gk LiE > A W F B DNA -
D~ # & a2
(a) FiTth 4

Wimfdis  »1mEypcgp > £ Dolye fr Doyle (1990) 7 %
F Pk & 2 F1H A DNA « B~ 1327 5L B *0iicE 4w § (eppendorf) » o 4
»iEE ERIF) > MF ¥ (pestle) A B (S > X P~ DNA © Gt s g @ 4o r @
3t 65°C #1500 uL CTAB % P~ % b7 ( 1.4 M NaCl, 100 mM Tris-HCI, pH 8.0,
20 mM EDTA, 2% PVP-40 [w/v], 20 mM cetyl trimethyl ammonium bromide
[CTAB]) & » *% 65°C 4r £ 30 4 4& > £ 4 » % #84# 5 dichloromethane/isoamyl
alcohol (24:1) - R & 15 » W&+ Al B # i E 3o 8 (centrifuge 5415c¢,
Eppendorf, Germany ) 14,000 rpm 3. = 4 45 o B~d) F &% > 4o » 0.6 & W o3

" f# (isopropanol) ik DNA » #2352 £ {5 > £ ™ 14,000 rpm & = A 48 > i
12



H bk o k4 4 » 500 uL wash buffer (76% ethanol, 10 mM ammonium
acetate ) Foeo R 448 0 £ 12 14,000 rpm B = a4 0 B3 iR 2 f

BUEH T o BCR e F N DNA B 90 R B (7 5 RATE 0 4 20 uL & Bk 4

PLA R 0 Bt 220°C o
(b) ~AlE FHk
Hr2PBRFFMES - N 1% T FEE AR I8 7 H
TB 3B &2 & L (Potato Dextrose Aagr) = 3 "33 & 2 (Water Agar) } 32

%o TP A 1% KA A A A 2 F s L Bie 7 DNA

EBoo B 20°CE .
OEET T

PR e F gt A N 2mm It S eE e 0 B St IR
F35-20°C o &>t 48 ) pER 2 PowerSoil™ DNA Isolation Kit ( MO BIO

Laboratories, Inc., USA) 3B~ 3% (48 -7 DNA -
E~®®» RS- 53R

R o5 3 HITSS /ITS4 # vy 3 3 7 ( Scytinopogon sp. )iDNA ¥ 53 ITS

¥ (Whiteetal., 1990) - PCR F &% " » 7z 2.5uL #31xPCR buffer ~ 1.5 mM
MgCl, ~ 50 uM dNTPs ~ 51+ ¥+ % 0.1 uM ~ 1 U Taq polymerase ( Fermentas, USA. )
"2 125ng @i Fke DNA - &4 r & Bk 0 @A D 250 - PCR £ &
"B E R R E R IR 42 (T3000 Thermocycler, Biometra, Germany ) i {7 @ %
- BUEER 94C 1£% 2 A 4MDNA %14, L058°C T it il AR S 5 DNA

20 #>72°C T3 sl Fae i o HFA0 BEE 94C 1 Ak 58T 20 4o

é,u

720C 3 %/'/ ° ﬁ,\éx {}%—I%\ ,940C 1 S ﬁ, 580C 20 1/'/ , 3 ‘!»_’ 720C i%j_ 5 %/'/ °
FRgte o BA 4 4ul 3R] %4 ethidium bromide =0 1.295 3§ 77 % % (BD,
USA.) > & 05x e TBE ¥ @272 7 100V B{FF A o Az {s > B

13



2 54 15 % (BioDoc-It Imaging System, UVP, USA.) BB 5 4% PB th 5 4% ©

PCR F el ig 3 # hg FE AP G2 F PR PR - f2 A A58 2
B2 44 F 3¢ < (National Center of Biological Information) L &

(GenBank) ”]:‘Cb"—gf‘:}?g, )’;|Ji’E‘ f:r n _AH_ R

45 ¥ B chm 3 A (Scytinopogonsp.) & 7|7 18 1 39 kA% | e
PE 2 3B G G (guanine) & C (cytosine) » % § &2 = gt K
f2488 B (melting temperature ) % 55°C I 72°C > G~C } >34k & 5096 I 60
9% ZiEit o, iT5 513k enikyy o @ FastPCR #di&RI51+ F 5 g A

LBzt wils (forward primer) ¥ & » 3513 (reverse primer )
F-$fFf:' T+ sz

BRI EDARIPB AT R AL 0 IM B E 75 % (pHT.2)
B3 S EiE T 2.5% A Z mER Rt 4AC T R16 L P B 7 0.1M AL B
R (pH7.2) % 3 T o F &4 & =0 B Y 30%~50%~70%~85%~95% 22 100%
DRE TR ERE Y R e R A B RIRKES > SRR BRI R R R

FEMERE TRt (P EAEFEREY ) o

G~ PCR 4}

-

HEF ARSI X2 2B HFE AP 75 02 FHIDNA P TS Rt E* £ 5
g #5313 44 ITSIF (Gardes and Bruns 1993) % ITS4 (White et al., 1990) i&
7% - = PCR# 5 » ¥ %% Wang % < (2003) ¢ ;&7 PCR #I§F & -
# 100 ul ¥ i ¥ % 31+ & 100 nM » 4 U Taq polymerase ( MBI Fermentas,
Lithuania) > 50 nM dNTPs (Roche, Germany ) % 1.5 mM MgCl, % 50 ng DNA
B o F RBEIOE R BRI AIEEF DNA 94T 2 T HE2 448 0 T % 40
BT 94T A48 S6CT 31T E 204 T2CH B 54 0 Bfs 12 72C
WML E 2 44 o PCR A4 55l 12 05X 0 TBE ¥ #527% » & 1.2% 7 &

14



%8 (Agarose, Amresco, USA) + » 12 100V & BT 4 40 A4 > 82 50-bp 4 F
¥ &% (MBI Fermentas ) '“ ¥+ & #~ e+ £ % /| » & ethidium bromide % ¢ & »

B UV X7 Ripzess o

F 11" 3 7 (Scytinopogon sp.) & — {2315 $F RKf & RKri& {7 % = =
3 > HPCRF iR 2 ifit4cl % - =x PCR > & 1% % /A% 48 (Agarose)
2100V TR A 30 4 40 /i DNA A8 #41% 100-bp 4 F ik 4 3 4

G F 4o o 5 BBrigd 16 AUV LT Ripiesr o
(3) FEF 24

AP EMR AP UBHTR ¢ 38 L FLAT A G okl

% > % ¢ * Morpho #c%8:& ¥ ¢ 12 Metadata (3% % % > 2008)
2~ LR IN i
(1) %K E
AL R E B Pt E = B4 0mx 10m 2 Mg HEFIED
20m > FEE> Plot el > & fAFn S a2 5 = B Plot> = B 12 Bk Ek o

FIH ksuiingr 23U 36 B R PR B £ TIRTE R T bekk 0 TR 7 AR

L B 73 p| B o
(2) &2
E BPEREa Pt

Bf BRRERY BE - B TR Y MR R N L AR SRR o
FRREM AN A RBEE SR R k50 TR LR S e
R ARE L o PR T A R R e e 2 M B R el AR R
Flooi o & - PTG A 2 BEBEL = PARPESY FAHES 0 F
BRI 15 A 0§ TO% S o BB WA IR 40 240 K 1 2 8

15



RS B S SRR T AR A T L Rk R A0 R B
L B R AR TR - o T YRR T - BALTE N P
Tek FRFE E D > N ERE ¢ ARSI AP A v IR T RE R E

CAZ I SN S 2 s N
(3) FHAL&I
A~ %3 s AT

F RREEAAITVREHRA AE AT RFESCAR AR BRES R TS

+ EEEALE A R BARR o
B~#aEEs Lt

PRk inH AT Rk 2 R AR E SR € TR a3 R ¥
WRH RS T LT (R e 2 FREE SRS S PR E  (Stork
1987 ) o 7y & ek 2 Uetz & £ (1999)  #73k ek 47 % 503 Hekr2 24 i (7
IadaE I (A) e (B) TaRER > (C) ¥ 4wa (D) EmF
@A (BE) # 2 283 > (F) ¥ 4 v 4] o @0 cheh 507 L fle &
ol 2 3y F ety Bray-Curtis similarity » 123 {7 MDS  (Kruskal and
Wish 1978) 4 45 o 2 {512 ANOSIM (Clarke and Green 1988) P& A ¥z %
FEF AV 2HEFE A NRR AT R AR F R FE AT RS AR 2

TRBPUEFTRILITIHEEFLR -
3~ Pty
(1) @M p e BT RIB A

& Plot XA SR P b Ap B RAR SR T L 0E e g (F
14)> & Plot 22 3% Ak (X, Y) (7 3355 R®) % Plot3 5 (3,2) 2 (2,3)>

Plot5 (2,3) 2 (4,3)~Plot6 (1,4) 2 (4,5) 4= Plot 11 (2,4) %2 (5,4) 4v Plot

16



12 (1,2) 2 (4,4) ¢ > B4 Plot #X 5> (1,4) 2 (4,4) @& Plot ® 3%
SIS IR SR R R I R I LR A - U S NN I e A

PR AL B 2 v e

12213 dp B (Occurrence Index, O) £ %3 E g & - & X Apts F IR 4 7
PFHEPlot? EHMAOLIE 3-8 2585 Ol= (£ FFp 5 >R ¥ B/ »ea
) X 1000 -] pF (Pei 1995)° ¢ 4Ol £F = fazt % = ¢ (Ol & T35

Ol &)~ L5585 (A% »op ¥ BT P P pedc) X1000
EE e T Ol EmtE 2 N EH-12 B Plot ¢ 0% SApis Ol T 3ais » L 412

BHEDOIELE T

AERGIBERAETHO B AT L IR DT RER R
At B EE BT S ] kbR R TR R eI - R BT
ol %2 EMY (5 8) #p DT 0 Ol B fedh B9 3R B 0 1 & 38
BE2ELEGE 3 E L ANTIHO0l EF A SPSS #048 (version 17.0.0)
17 % P #A 5 (Analysis of Variaance, ANOVA) » #-7 BpEfh (g g
BRI E RO 2E mSES3E M 4E) B BAEI (At
0% ~ 25%zx 5 ~ 50%Fx 5 ) & B4R 5 F 2 F]+ (fixed factors ) » #-# Plot & 4+ &
T35 Ol @4k 5 %48 1+ (random factor) %4 477 BRFH fr= 87 kot 5 AJL

e s Tool 87 5alld o
(2) HESEA R

% Plot ¥ B S e et (B 15) 0 ket ® i)~ k& 0%t 2 %
120 A BEEFN G B S A )  w e T EE A o

#E A Plot “rH RUEEMME T3 8 & Plot “1iE#kE » TR EEKE LML e
USRS SUNEE B3 S LIRS (VI EISCRE P A S S

3f & S EEHcE 2 SPSS #1048 (version 17.0.0) &7 % B fiea 4 0 8T B

17



(s  mBEgsr & Ry 2E Mty 3Eafrmdiss 48) 2
iﬁéﬁ@r@ ( ll'n l;' O% N 25%]1’11 1;‘ N 50%]131 I$'> AR ZF‘LP rd] Kr_‘]"j‘ ’ M PlOt :)[?'

ERRAR LS TIT AT B Aoz AT LA g B L G AL

PGB EFTEFREE 5 ~ 64 hiE$ 48 > ¢ #5533 F (Scytinopogon
sp.) ~ % 4§¢ FimiF (Lepiota cygnea) ~ #2754%3" 7 (Oxyporus cunneatus) % v
# % 3 7 (Polyporus tenuiculus) - # 3 7 (Scytinopogon sp.) #: &t % J G & <
oL ER AV ST S0 Bha N S 0 SRS R4 (R 1
Bl3)e— 2 T3Mig§ > ARpmBHE®RS 594 B >25% 3% 5 295 B 2 50%
267 o33 Eqpt 5 50% RN GEVIERDE 0 25% 3K EE
AEmBRRREL ERAN P ALTYE B LY > TN GORRHMA
PHGERRCRRAEFRE 2% e kRant iy - 2 LG EEMI
24%°50% B EADG - & 0 25% A EEFEDISEVYR T 3.6% 0 50%
B ERPADNG S & 025% e REISETRT 43% 0 50% R
FRAG NG E T 43%: S £525% O EFDSE YR T 952%50% i

BHEREFRDNG NG E AR I 483% -

KA A2 2487 himig (Lepiotacygnea) Mg F & L= 2 14 0 > i
HAMBE 6EF I0REFR S BEI I (E 1 Bl 4) 1345 96~99 & & 45

BE o GAgY e B NG REERA  RBE kA 2 3 pH AN -

AP B L EN G ERPBSERS VR EERTALER o

18



AEF 2 2754030 ) (Oxyporus cunneatus) = # A A2 L FH P 0 7 F

o NGETEE LHTY 500 ~ 1000 B > AL RN 4 L0 DGR R
BRI RS) BUmI S E R ISP e S E R ELR

- A4EF 4 A2 v & 4 34 (Polyporus tenuiculus) » = 7 i3 & @3 25% g i

G T HERFRCEI A A NG EH e AFNE 78210110 &

GRS HEFNFRERAS (21 W6 - RAFHAAFE W E FIEHR G
- BERNGEE L6100 S EGE I HANRE D S ERNTLE

edhigdiEe L GAFRIFH (A1 -B6)-

r.u-;

2 WAL EHRFE

W'k;’}‘fr’*}//\l*#F\7 %’%ﬁ.g B:],*\.Waq‘g_ﬂuﬁgﬁ_]%\a/ﬁi%;,‘%;:‘B'E’f‘ﬂ}]fv
BRAATEFARE B FHLEINPPRHL AL AFLRE L3 114 By
WA FMEAS  REZETRPAAK -

FERBERFRFTFHMAIVGI NI RHRA 4B o -2 2a
EABEERPAOHBRAR I LR 2 A2 NI FHIPWEAT N A

T RELEF-

1

Frib R E S R T 2 4§ it Bl TR R

Wit (B7) #FL 0 A1+H% 678910~ 11 w4 E 22 B+

A Sk A N fRIIBTACBLE T R S AT iR A M B
Wk B BT BB 0 F4 (hyphae) GiriiiTiiesip #1943 £ (W8

a,b) R AT IHEERRePF LN 46 7 U2 L€ (B9 -

SRR SR AT A Pk R R EI Y S e
7 3 fF(Scytinopogon sp.) 2 & DNA 5 » L g »xd 5] 3 4 ITSS /ITS4 5ty
tDNA ITS %3 (Whiteetal,1990) 3 = A > W HTZFHEHRF P S 2 H 6 B

F s tDNA ITS A& 7| » 3K 33 3 [7)(Scytinopogon sp.) & — {2513 #f RK{/RKr « f
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UG 3 (5 0 B DNA > R »xd sl 3 4 ITSIF/ITS4 i& {7 PCR 43 1 >
d B A E - 559 700bp B P PCR A 0 A U EL - (il
#+ RK/RKr i {7 4 5% PCR #3 1$ » 735 400 bp 3 % 7 A+ (B 10) >
AP SR E GE L A AR AR R 38 o -
AERARFI T HREY Y B

FA2End 2@ 2ARAF RIBARFAT R ZE2FH 2R ¥y

HEBE PR EHFCEMCBRT M S RAR S AR ERE

-

AEHEEGE M RBEANGERS > F 2 FARET ol ORES R

(Luoma et al., 2004 ) -

A ERP RS A EHPURAREZ BT VRGBT R ROt e B
FHLFRPHAF IO ER RS T i T3 L A e

B RS 200G 841 fards > A e B4R % 1,105 4% > 3 3 3 F5 F Wk R i)
TREFS 0 T F R R EFLE (£ 2)od kA E £ e kR
BRERRFFEELE 0 Fom ATEE RS ok 5] B g e o
P2 L2 BE3 3 o d MR FHFFHE AR AM P HET? 0 T R

i S

“&\

SR Mg ) R WP F B Al B - R L)
BHRZVESRER IR B RBEFF 2 PERRE -B5HT 7 AF W F
FRMARFRE WU 2ZFE R HEEAE (£ 3 FIFATRFT
Ao F A4 A E S k2 (Hirose etal., 2004) > & & ¢t 2 F A 2 +
FHLIRRFF P AFRP®HFHF F MR Sv’ff’\#”f*f“*/ At FNE

kAT BRATER S LR LR -

AP EES BATE IR kg B R AP ES

(ﬂ}
I
‘-M?
\E‘R
N
w3
)
NS
!

Lrp 4 b 4 R RN B RS EMTG LF 2 gREFE LS4

REYR AR R A ROER RS RS SH B ERIR o

e, B 2 e &g HRHE - RAS P A Y o prdisl e frd ¥ # PP
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A
RS RS C TR EF U Ry

F 0k 2 1901 # 31T E I RS AL BB A BIRA S F AR E BT

B

- F A oy LA P

AR A EHGERY cGBLENPE2 S p AR A BRI H LY
RENRBEFREALDBR DLV P ARAF BN B R A
G > M S AP R LR R A o 1909 & 6 Yk = 51 & By
R OHME A EBT N AR B BB A ARF R ORS T b

25 (2 1963) -

¥ry, @A ~ FNE g kg 1844 & s AkmimE K L o nf P @
R s ek 2 R E 2 48 & 5 i Sharma and Mishra (1982) #% % #4742 ¢k 2 [
WET Mo o 38 mards ot 2 [T 2 7 Scytinopogon sp. » 7 & £_5 # R 2 &
D B AR N Aot AR AT LB Bl 2 L 4 BRI Arissl o 0%
1100 £ F - ERY FFIADF < 5 fF iR GHET X i ¢ R A 2

% CEA BAER S RE P ow g ;\igyg'ggﬁg

l
=
-'—“!1

(FIERESC AL R £ oy i
PSR A RAPER T 2 2 RS R e et s 2 (Jairus et al,

2011) > #F R qEdr gl r R T R ERRA L AES IR o2 XA MR 4

MAFL L AREARAT IS XV SR Uk R Rk AF R
KBRS 25 BB AANE HEELFF DY R LR #R A FARE
F e ook 2 2 g4 F (Landeweert et al. 2001 ) o st i st F @ %G ek
T2 S HIR AT RPET T MY BT LT RE O BE A

- A

]

iR

m*t

e
Rt

‘."'_')\"\

BB PRE R FL NG WD S 1 L RIS S R RS
B E 25% 81 50% g s ASE R A B Y 97.6% 2 100% 0 % £ (100
) B4V ALT] 95.2% B 483% o J WA B OF A A5 Rin i NG £
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FonEMLB A o AR AR FEGE S EE S £ s BT 195

96 £ 3 P o A2 AT R PR E R FREMB S T AL b2

(=) BeRiti>
1 2k ? R H AT FRSRRLSRBUEY TR

AT PP EER AL SRR ¥ E A o 12 MANOVA 5 &1t
B EHANFELIFMBRRZEEE T A RO RARET E N RS
B% % B (Pillai's trace = 0.549 > F(10, 58) =2.197 » P=0.031) - 12 ANOVA 4 4]
LR R PR H R R SR B A e AL ¥R A S0% 5 AR

FJE? BMEFFWHUEIL A RLHUHAAEI L IHEFLEFTARLE ) Bodt

3

THAE L YA RO AT ST IR F LR D 1 50% S AER BB o

Al R HES AT RFRCAREFFERFAR HY Z R LRI B K
fots A iy Adebk R bk T F (R A) o 20 B A O Ak bk S B
F¢ 5 205 BB § 2I0meR B ECZ 79% 0 Flt 5 d R ATERRTIRE R 2
AR RFleipi E %a‘g 50%r BT 3 U8 & phie AldeeR2 24 50 F A R F]

TR AR AR T B A RS2 A fEA S S S L S (WP

Yo
4

B)rER A 4o A RS O S A e Abebkl 2GR o 20 H i H L bekk
PRRERMTEREERBREM Vi R T ek B E AERBER R
o a0 kTR ROR WUNHLT S A S B 2 TR TR R A e Al
BRFORE LB RS o R e A Al R G AL LR -
2~ 5 bk S AR 02 R A 1

IV ;}‘-{-7‘%’;7“ Feard g g2 & %i%gipﬁ*,}ig_;\, #1421 ¥ 2 MDS B9, 0 R 13 e
B BT 0L T 25%5 5 ALR A 1 AR B 8 H (R 13)0 2 4o 50%35 5 A
BALHRTPREEA B K ANOSIM I8 % 3w 8 A HHS i S B F e o
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AFE B A LRI 25%Er B AR A 1 fRE 2 AP R aOR A B Ok pEST 50%

l'fn ]; ﬁifi A J-_)f# ﬁi‘%&"l ﬂaik '#"’4’\ (m_’ '?'(%\ 5 %\ 6)

#\ll'n l;' A 1 *‘F‘fr’ 25%11'11 15 %E)i A a *T‘Jﬂ' = l‘pg &‘F‘_?F /\ F'B m}%' l’_‘] F E {r_‘]
5 25%n B ARR A I FReniRAp © RBARAR & A ER S W andRAp o L B R o Agn B

Hi— % E (S YRR I 5t J'ﬁg\: ‘Eg"ﬁfﬁ__L;r,, ERTRE R A ¥ w0
37 ey Pk Sl i

ELRO Nt F BE¥F A P2 #4 & 2 PRIMER ##8 2 SIMPER # it i3 &

Pl & 3 %a:giﬁ’ﬁ%ﬁﬂﬁjgkﬂ}: B AA Sk e LR & ?‘;];chf )
LR A ek 2 B A e A E T e A 2R A(R T

7 8) M = A7 PEt B ARR 2 A I R bRl s A 'lfli“%iim?)“r B &

B o B FFRERAem ek 0 @ bekkt R FE R A U & e E'?"’TE,‘/;’% B & B

- v, 2l op . + 4l o
B _'/El X am = ’Egé," 3 ‘1'] oz J;'l I~ _\’1'; P-“Et'] °

B 4 phie A cbmbR gy FH A A i SARR A 1 ﬁaﬁ‘}?ﬁiiﬁé ’ﬁ =
ot B0 FE R FIT A T 5 R A R RS T R R

SET AT FROSAERT € EREHRH L FEEIHEFDOF o
(2) fardfinG
1~ RPN ehap AP S

2011 # 4% 8 p 2 11 * 24 p b EF =X 'FZEXE24 LR F N t@mp B
BAPWEFTA L LEALFR p 1 (TpF#ics 21 (Fpficdeod 9 %71 » &3

B §_81060.48 | pF o

B PRARSIE 3/28 3 5/15 £ kD] TR B 0 & F TR S e &
-?‘i‘ﬂgj};\w\ A3 E—\"j EL;ZE‘ \__17’\;3{ \'—"/?W)""":"Afr" H = 1 ?J&’l . R‘zgi \._li-,fﬂ:”

BAFRFB » TI2O0l @AW E 2312 241 %2 297 ¥ mabrhigs Of

23



SEAFEER TR REZR IS PE B PRIFLSR
2EEME N RRGE R, C SR EEM o T 0l EA B R 476

404 2 318 (% 10)-

BS/1S 3 6/24 £ kT TR 1B F 0 & FHER S ALRE S Eer &
FTEREBACBESLEZABTLE B UNEE LESNRERERE 0 T
Ol e A W8 3682 543 ¥ b mesry fagdfh ¢ g4ch ~% 5 ~ "2 I

HRg s DR BB IS THO0IEE 590 (% 10)-

P o6/24 3 8/10 Z3p#EF| S 8 > ¢ Z IR - AP E -~ BE - L X
oA LE > HY U FEnIIAE R RS 0 TIHO0l EH 9160 ¥ ¢ I"’T‘cb‘f
SRS e g FETh - BRFH k5 FEWPE AR NRMERRE D

HfZhferig > T33O0l EAs B E 4.15% 370 (£ 10)-

po8/10% 97 X4pmIN6FF T > & ZHE AR 4% B
BE S T AZ LE > P Rl XN MAFARE 0 T01 EE 543
fr596 ¥ b s b g3 ¢ TS PHE EAM BA K IR RKF

HIT32O0l @s % d.27.234-21.88 (% 10)-

p 9/7 2 10/6 = &}ﬂ%i 3%@“?’3“%;}7’ @ Z R R RE LR
NMAFRBE > TIOIEE 254 Vrhedrb s 46> ¢ 729 E R &

E S FIE R NSO RE RS 0 THO0IEE 599 (£ 10)-

Bo10/6 3 11/24 £ 4p 33| 7o $ 84 > & 1B AP 8 E - 49
4 i,%j&,i{)ji& ~ L E 2 i,%% LE s B I RONEERRE 0 TH Ol E
398 TR b oM ¢ 7 FHER Kb P E CFREWG PR

EHRg . DB R R F I EERE T3501 EH_68.60 (£ 10) -
Reprn B F 4B TR EAY e J S i L EDTREF I RA T
VUE RS E TR R rRE > R Y AL 2R ERM (58 4

24



LB ERRS LB SILEF AN AR TR R PR
Bl X2 EHMALERPN A PG ACLT YA F LR 0 a7 i Sk

BTt ERFalEE LR (F16)-
2 HE SR

2011 &30 28 p 3 11 % 24 p XefFe N AR A A u A 1]
1252 TR RFRIIEHFAL ~F RS L2 2421 & ¥obie
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FledRE R ROBM S SR B Flt AT
PEHIE 3 BRSPS &5 ¢ 7 A RLEE (Crocidura tanakae ) ~
/;TE@ (Crocidura kurodai) f-!m & & & & (Chodsigoa sodalis) > & fa#f & = &

BEAUE 568 448228 (£12)

ek R LTP Bl BB B A e LR B ST TR L O A
UERAEE A R & SR SUL Y RS S S T
A EEEFLRE R A AL S0%in BRI T A E R L EEFLE
(P=0.002): ¥ *himk & B &> & Rl E G5 % 2 8 N = A% a5 IR E 5
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— '~ %:«frm

A1 hEREBEEET A GHREID A 1A BT L D

: _ . Oxyporus :  Polyporus _
. Scytinopogon sp. = Lepiota cygnea

cunneatus tenuiculus

ploté Jul. Sep. Oct. @ Jul. Sep. Oct. Jul.  Sep. Oct.é Jul.  Sep. Oct.

0% 6?329 27 0 524192 6200 2264% 0 0 0 : 2 1 0
10:80 10 0 1020 0 S22 0 142 0 1 1 0
150, 7;’4’6’5’" 88 0 2530 1300 4562 9 62 0 -0 0 0
1 125 6 0 1000 501 611 0 24 0 0 0 0
» 104 0 0 ;1380 2000 226% O 16 0 0 0 0
30 0 00 2 19,0 0 0,0 0 0
52 G /RPMET RMER IR R HFLD -
SR A % s T 3259 B B S (cmitree) B
1 28.2
2 27.7
3 25.8
a 4 282 271
5 25.4
12 273
6 26.6
7 24.1
+ 8 256 25.4
9 242
10 27.5
1 243

47 0 ttest A 4515 0 p<0.05 EHFLE -
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L3 ABRERF/RPPEI IR BT PP BRI MFLE -

¥r4, L3559 3 B /& (cm/tree)

BT IEE R L AIRPAT Y
p 25.0 26.8
7 24.0 24.2
2 257 25.6
9 24.8 24.1
10 272 27.5
T 35 25.4 25.6

47 0 ttest A 4515 0 p<0.05 EHFLE -

24 L R EH AT FESREZSRBREZTA TS + EHELZ2 3 F

BB RREMNSREELS TR ESE

st EATauE ) EFLEE (LSD) 2

LRS-
AR R  REA (| ERFR kA (B AERE (ZRFERE A
A 3 3 A
0% 0.000 + 0.167 + 3.667 + 0.500 + 0.833 + 5.167* +
0.000 0.112 0.882 0.289 0.345 1.072
25% 0.000 + |0.583 + 4.833% + 0.083 £ 0917+ 6.417* +
0.000 |0.260 1.058 0.083 0.417 1.294
50% 0.091+ |0.272 £ 9.363% + 0.272 £+ 0.909 + 10.90° +
0.091 0.195 1.416 0.141 0.211 1.404
Fa32 1.097 1.214 6.980 1.185 0.019 5.616
P 0.346 0.310 0.003 0.319 0.982 0.008
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2S5 AP AR LR RESRFTLA A B F2 ANOSIM 4 152 %
% o UPF: &A@t A 14k 25% : g 5428 25%2 X 1 +k > 50% : g 5 42
B 50%2. & 1 ke

R P
Global R 0.127 0.008
25% vs. 50% 0.097 0.039
25% vs. UPF -0.003 0.448
50% vs. UPF 0.279 0.001

26 A iEH AR L RBHRS N HESRFLA G HH F2 ANOSIM 4 452
BE CUPF: Az A 1455 25% P sn 5 ARR 25%2 4 1 4k 50% : 52 6
2R 50%2 A 14k o

R P
Global R 0.154 0.008
25% vs. 50% 0.128 0.037
25% vs. UPF 0.008 0.338
50% vs. UPF 0.318 0.002
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%7~ A3 2k & R Bbrekfl & e A 32 7 1 PRIMER #c#8 2. SIMPER # i »
il S 1S RIEL R 2 TR -

contribution(%) cumulative(%)

25% vs.50% Average dissimilarity = 55.84

kL 54.03% 54.03%
LRS- TS 13.59% 67.62%
LS 11.01% 78.62%
25% vs. UPF Average dissimilarity = 64.93

RE T i 41.32% 41.32%
L 14.79% 56.11%
RS T 14.02% 70.13%
50% vs. UPF Average dissimilarity = 62.88

RE T 58.94% 58.94%
RS T 13.18% 72.12%
Ly ¥ 9.36% 81.47%

£ 8~ A G £ K & B EBerk st i #2332 {72 PRIMER #4822 SIMPER # it
ATl R HEAH SR LB 2 TR

contribution(%) cumulative(%)

25% vs.50% Average dissimilarity = 44.38

4 e A 70.58% 70.58%
=R ) 13.66% 84.24%
TR e A 10.11% 94.35%
25% vs. UPF Average dissimilarity = 47.75

B 2 e A 57.15% 57.15%
Bl 1 ! 21.58% 78.74%
TR ke A 13.49% 92.23%
50% vs. UPF Average dissimilarity = 52.53

B 4 e A 74.69% 74.69%
el iR 12.27% 86.96%
B ) 7.13% 94.09%
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% 9~ & 4pi8 1 (T R(Hrs) -

03/28~05/15 05/15~06/24 06/24~08/10 08/10~09/07 09/07~10/06 10/06~11/24
CAMI CAM2 CAMI CAM2 CAMI CAM2 CAMI CAM2 CAMI CAM2 CAMI CAM2 ()
Plot3 1149.97 78275 71445 962.12 6122 249.72 48452 67328 69292 69277 NA 71530 7179.00
0%  Plot6 499.82 92797 669.22 157.87% 865.58 0.00% 43025 67748 667.00 0.00% 970.10 3.75%  5869.03
A # % Plotl0 951.25 873.03 0.00% 799.13 0.00% 292.07 696.17 695.60 671.85 671.75 637.98 806.98  7095.82
Plot12 97493 9447 303.93 47043 972.08 028% 672.12 672.03 69460 0.00% 1177.38 117738 7209.65
Plotl 960.58 1459.25 960.47 301.62 113.65 311.95 42480 44573 9128 NA  366.52 69525 6131.10
25%  Plot4 92537 580.93 0.00%x 9.80% 73828 304.52 692.03 691.80 67565 67523 NA 95853 6252.15
& Plot7 1151.18 91598 1013.38 0.00% 851.78 801.57 700.03 69830 667.40 0.00%x  NA  895.62  7695.25
Plotl1 988.35 661.35 0.02% 96038 809.32 33173 7093 579.90 673.05 0.00% 0.00% 8.12x%  5083.15
Plot2 905.03 993.32 648.05 7.98% 353.17 501.50 5842  NA  693.63 693.00 1100.80 1175.47 7130.37
50%  Plot5 886.18 976.42 74192 919.47 369.08 0.00% 699.90 699.98 12490 667.53 59535 721.25 7401.98
s Plot8 989.93  665.98 379.88 545.62 81158 6453 695.88 366.00 671.33 670.77 8.18%  403.85 6273.55
Plot9 0.00% 1012.45 917.07 154.08 359.00 884.03 566.95 695.02 672.10 672.47 943.17 1177.38 6975.43
&3+ (Hrs) 10382.60 9943.90 6348.38 5288.50 6304.75 3741.90 6192.00 6895.13 6995.72 4743.52 5797.17 8426.92 81060.48

NA : 4p ek o

k Apid Az dpid N 1 (TR K o
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F 11~ & 3% (Plot)2 #7553 i #rif a2 & S E P ki -

BRI B WA BN AN

Plot 3 5 1

0% Plot 6 5 1 4

AEi Plot 10 7 4

Plot 12 2 1

Plot 1 1

25% Plot 4 15 3 1

a5 Plot 7 4 2
Plot 11 8

Plot 2 2 1

509% Plot 5 6 2

Fe s Plot 8 4 2

Plot 9 7 2

B3 65 4 21

F 12~ & 3% (Plot)d % 3N ipl o1 jE 2 &75 P F il -

B B RIL e AR RERR wERER B3
Plot3 3 3 6
0% Plot6 3 4 7
AEn s Plot10 6 5 1
Plot12 2 3
Plotl 2 2
25% Plot4 16 6 22
B s Plot7 2 1 3
Plot11 6 5 1
Plot2 4 8 12
509% Plot5 2 3 5
Fos Plot8 6 2 8
Plot9 6 5 12

B3 56 44 102
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control 9
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thinning treatments

B 3~ & & & B F AP B F(Scytinopogon sp.)*t 4 GHRE ¥ 4 TR E K F 2
B3

T,

No. of sporocarps

Jul.
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control
25%

thinning treaments

B4~ +&RBHAM 4§ RinsF(Lepiota cygnea)™ & FHRg ¥r4s 4 1 +h &
EEELIE~S
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No. of sporocarps
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No. of sporocarps
)
o
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thinning treatments

Bl 6~ »& & B A% & 5 3 F(Polyporus tenuiculus)*® & 5k ¥r4s £ 1 4%
SR RS2
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M Rl R2 R} R4 R8 RI

®] 10 ~ 12 3» 3 F(Scytinopogon sp.) % — {251 3 ¥ RK{/RKr 3 5 7134k & ¢ 3 3
#(Scytinopogon sp.)DNA > # 12 {F |- i% %) 400 bp chR F - —3 f 4l 5 +
2142 R1I~-R2~-R3-R4-~-R8-R9 3 ﬁ*i’ﬁzﬂk 0

Bl 11~ 2 HFH R T HEMKEBE B P P F (Scytinopogon sp.) &
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Abundance

o N w N
1 1 i i
Agelenidae
|
_____
I
Amaurobiidae
]
Atypidae

Ctenidae

Dictynidae

Gnaphosidae

Anwe4

Leptonetidae

Linyphiidae

Lycosidae

Pholicidae

Sdlticidae

s

Theridiidae

Zodariidae

%05 1l
%Sc a3
%00

W12 2 B okt ? RS RR2 ¥5 AT + HBFL
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50%sr S AR R A 1tk o
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L3 P& PR B 4% 1997 0 FIAET E BT o ¢ BHRE 0 AL o

2. IR 1963 SHEY o ANHE IR o

[98)

EHE Y g s R E L 22000 0 S AR SR S HE FER
PR 2000 EE T L EL BT EEmIFL -
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