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Abstract

Clarifying the relationship between understory communities and spider diversity can help elucidate the
relationship between vegetation structure and biodiversity. At an artificial forest in Hanno City, central
Japan, we defined 3 types of understory communities (i.e., low coverage, shrub, and fern and forb) on
the basis of understory cover and species composition; then, we compared spider diversity among the
defined understory communities. In total, 24 spider species (approximately 42% of total species) were
found: 4 species were only in the low coverage community; 18 species were only in the shrub community;
2 species were only in fern and forb community; and the other 33 species (approximately 58% of total
species) were found in more than one community. We found differences between the number of guilds and
abundance of some guilds in understory communities, and spider diversity was more abundant in the shrub
community than in the other understory communities. These results showed that it is necessary to consider
that biodiversity may not be equal among understory communities when studying biodiversity in an
artificial forest. In addition, canonical discriminant analysis revealed that 79.6% of the differences between
characteristics used to classify these communities were explained by human activity-related explanatory
variables (e.g., years after thinning). This finding indicates that spider diversity is indirectly affected by
human interventions because spider diversity can vary between understory communities.

Key Words : 7 & (spider). =#Z Kkt (biodiversity) . ALk (artificial forest) . /¥ % v M (habitat
structure). FEHEREY% (understory community)
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Table 1. 22D FEMESY A 7 (KA (BAR) MEOEAR) 12812 7 ORI O Z OB OO HHHEHR
) Bonferronifi 1F L7~
WA TS (7 s WS e P Mann-Whitney D UR 1 OO5 5 (P )
WREM AT & — — _
ClEC2mH®:  ClEC3IDki: C2EC3D LR
6H A At E AL 9.26 2 0.01 ** 0.01 ** 0.89 0.01 **
XL R 9.23 2 0.01 ** 0.01 ** 0.96 0.01 **
OW1E A% 6.08 2 0.05 ** 0.02 ** 0.43 0.13
SWIE (K%L 1.87 2 0.39 - - -
FRIE A% 4.63 2 0.10 * 0.07 * 0.95 0.08 *
ASTR S 5.29 2 0.07 * 0.05 * 1.00 0.05 *
EARSE A HE A5 1.20 2 0.55
EVI ¢ 2.18 2 0.34 - B, _
OW{E A% 5.12 2 0.08 * 0.05 * 0.94 0.04 **
SWHE A% 6.36 2 0.04 ** 0.01 ** 0.22 0.13
FRAE A% 2.50 2 0.29
ASTE A5 0.87 2 0.65 - B i
10H [ NE] At E A 4.90 2 0.09 * 0.04 ** 0.54 0.15
BN o 3.21 2 0.20
OW{IE K%k 1.35 2 0.51
SWHIE K%L 4.52 2 0.10
ASE 5K 0.13 2 0.94
LW N Bt E gL 0.88 2 0.64
EVIZN" 0.66 2 0.72
OW{IE (K%L 0.08 2 0.96
SWHIE K%L 2.50 2 0.29
ASTiE K% 0.62 2 0.73

W 7AZV R (x) BHEHIEEEEZRT (+ P<0.1, = P<0.05),

(Harmochirus insulanus Kishida) (%, #ARIC
MEMIEICER L, BERFOARDRSY V7 v 7 &
N, e, Yo7 EROAIATTEIZ, &T
DT ARG o 7)) v 7Sz, FRICET
% 7%, 7% 7% (Orchestina sanguinea
0i) ZRV 72 TOMEIARE (KA) HDHD S
Yo7V v rEnt, —J, FREEYS 7707
Bloghtk (Clubiona spp. Latreille) (3EAED 5
by 7 v rsn CREEH, Y ¥x~v77us%
(Clubiona yaginumai Hayashi) 134>Co [ Eht
BB Sy 7 v ST, B, FRIET %
7EIFIOHFABE TR 7Y v rE N ol,

B TIEMEAREICB T 2 05HEESE. XL F
. KOEX )L R ok oM %Figure 5 O
Figure 612/ R L7z, 6 HOFETH v 7Y v 7 &
N7 lZ MERHE (7724 2) (n=21) DI &,
ARA (EAR) EOAFHERE & X v Bl TE
RAERE L D L o R Iz, £, TERE
BRI AR (EAR) EoOWIE L, FRAEAEL,
SONASHE % & FARTE O OWEEEL, S INSWHE i
BUZ DB DD S (Figure 5), 10H D
HETH Y 7Y v rE Nk 7' IE, TEMEREM

TARA (EAR) EOGEHEEREIZED S 5 IR HR
Xz (Figure 6),

Kruskal-Wallisf#ig&ic X b, 6 HH#ETY >~ 7V
vr7INt 7 I, TEBEERERTAER (KK)
JEDOAEHEERE. ¥ P OWEEE. FRIAEEL,
KOASEEBUC 2D H 5 2 EDn It (ZnZ i,
P<0.05; P<0.05; P<0.05; P<0.1}%t*P<0.1) (Figure
5« UTable 1), %7z, TEMHAREN THARED
OWHEA %L, S OSWHRIAEIZ D3 5 T LAVUR S
Nl (200, P<0.1)%UP<0.05) (Figure 5%
OTable 1), I0H#ETY > 7Y v ranrkrs®
. TERAERER TR (RAKR) JEoaiHEEE
WCHAEDH B T EDR Stz (P<0.1) (Figure 6%
UTable 1), Eid% bk < AaHEEE. X1 FEIL
O&X )V FoEAEEE, TIEHERER THERZE
i3 %o 7 (P>0.1) (Figure 6xUTable 1),

Mann-Whitney® U & O & F (2 Bonferronifi
EZHOTHE L7, 6 HIEDORRIE, (4R
% (7728 1) (n=14) LEAKREEE (7725 2)
(n=21) [, KOMEARTEE (77 2% 2) (n=21)
LV RNERARRE (27247 3) (n=14) [
IZBWVT, KK (EBAR) B2 €0 aaHEEE
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OX VR TERHZZEWRINE (ZNFh,
P<0.055% 0'P<0.05) (Table1), ML kX b, &K
BEYE (79 2% 2) (n=21) 13, EKWEREE (75
AZ 1) RO F - JZEEREARR, (7728 3) I

HR7 e DS ECATRIES R S e, £7e,

BB EREE (27 2% 1) (n=14) LAEAREE (7
7 A% 2) (n=21) [T, HAEDOSWEELEIZ 2
PRI N (P<0.01),

3.3 ABEINAKCEDK TEEERZDOFAE
NI AT DT, Milin & Rz 80 IE oM
BRI Nz (r=0.443, P<0.01), —J. il &
RBEHZRS 2TOMAEOEITHEIE 225
7= (-0.3<r<0.3, P>0.05), &, VIFOfEI 5 %
Mz 5 ELELEREOENEZET 2 EEZ NS
73 (O’ Brien, 2007)), Wb LM FE -7,
TREBAERERICE T 3 7 0% MED L X
D, ARKERE (79 2% 2) IMRBEREE (72 9 2
5 1) ROV « KRR (77249 3) Ik
XTI EDHREDRCHRIERINK T L0 5
(Figure 5% UfFigure 6), {&AR#E (77 A% 2)
(n=21) &Zofho TEMERE (REERE (7
TARY L) L - RNERARE (7728 3) D
#al) (n=28) @250 7 V—7IZR LT, 32
DINT R (Table 2) % H\ CIEHEHRIHT 2 £7 >
Too ZDOFER, 2R TTI.6%D TR EREEDIE

Table 2. 220 FEREAREE 7 0V — 7125 $ 2 LM
SIHTTHI 7SR AR & ARHE(L & 7o AR MBI R AR %K

L S iz

IIRVA/E = TE YRR B AR AL

B%1
Hhlin 0.78
i R -0.42
A7 & o HHEE 0.97
7 N—T7 EHL O
(E¥N -1.01
Dt 0.76

Table 3. 2 >D FHEEREE 7L — 7108 2 IEEREI 8T DR

L (g (Table 3), AR (77 2% 2)
& Z DMt TR AEREVER T A BN A D §EE )
55T EMWREINT, LELXD, ALMADEL S
TIEREAREERIT 7 T DRI R 5 & v ) KT
ESZ RS AW

4 EE

RIFFETIZ 7 EDERIEICOWT, ffR, ¥
F#L, RO&X L FofEdEEic X WS nTw?
bDE LT, FHRICOWTIE, BAREE 2 I3EA
JEIcBRE L CAERT 2 IBMEMEICERT sz
T WHTBEEDYR Sz, ZHUMEARE &
AEOEEDVBEBRL TR EEZ N, Thbb,
AW TIHMEARE L O EARFIAEE T2 7 EDERE
ELCHER» S DE IR LY ST
BIcHEED Wy, TEEAEZ N NESY Yy P ELTER
LTw3 7 Ei3MiErs0ESIclbsFAERLT
BO., BN 723 mAREICRE L TERT 2/
Y E#EZ 5Nz, Abraham (1983) 1%, (&K
J& & EAREICB T B 7 EDRMRICKE R4 700
AREMEZ R L TR D, AR ORRZ LR L Tw 5,
L#>L. Richardson & Hanks (2009) iX. %4
AR DY 72 & i D Z2IREE X b
%L DNESYy PEREBHL O AEEEEZRL, 7
T ORI & TEMA ORI 2BEL T3 2 &
PRBL7, AR TIEHEL ko b0n, ¥
8§ AR Z WG T 2 & EICEEBOME % ik $ 2 5%
DNEZy FELTOREOEHEEICLRL7Z59,
TR R T D 7 OREFR IO W T, &
KEED ST v 7 v 7 MBI AL T v
TV P ENTFEEDOKIH% % o, EARE (7
FRY2) DHRPLF YT VT INEEIERN
32%% 57 (Appendix 1), ZOfEE» S, &
ABEE (79 2% 2) T, o FI@MEREIc
R7EDOWEED% o7 b DD, AW TIERFED
TEMAD S5 > 7Y v 7 E - FEHRE O Tl

T S e TIEREAEREE

IRARTEVE ZOMORER At
o 18 3 21

[P — AR 86% 14% 100%
o 7 21 28

TOMORER 25% 75% 100%

EDIEZH1279.6%
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ATERICORIFEZ A L TR 3 22T 2123 ES
Bipote, KORBINABIZICED, "EY v A
DIBIFEDHS I 57259,

BARED X )V FEZTE XL FOEEEIzO»
T, EBAREEE (7924 2) 1B BEKRE» S5
Y7V TENL7EDOX L P, tho TEME

BEEICHRZG W Z LR &7 (Table 1), 2D,

BARBEDOHEAEBNE Y v P ER D 7 EDLEMEICHE
HLTwAHmENREN:, 5612, EFXLED

TEHAEUIMEARE D> & > 7Y v 7S f- OWHEHAEL

FRAEAES CASHEABUZBI L <. T EMA RS
THADH Y (Table 1), EAHEIEEF L FITH
LNESYy FEREETEZ LT, BARE (77 R
8 2) IZBWT 7 EDLRIEDE & 2 AHEMEDR
R Xz,

FARJE OOWIE KB IZ, & TR IC ST
L6, ¥ 8 - JREFKEEE (77 2% 3)
IZEWT% o7 (Tablel), OWIZ)ET % 7 €
TH IV ITHEDEP T AIN) TR T E
(Octonoba sybotides Bosenberg & Strand) (<
DWLT, HLE - A SEN - E (2017) 13T
e LT nxH (Diptera) ZHhiciiELTw2
HHEEEZ R LT, v ¥ - JKERARRE (79
2% 3) BRI NPLT I E ATHNICE T S
NI HOEREBFEAELGHTH, FAJE O OWAEF LI
BIfRL T3 L&z o, BAREOSWHEEEIL,
T JREERRRTE (79 A8 3) I HAEGEERE
(77271 I2BWTE LI LRI L7z (Table
1), Z#id, THEMEEDREPEIEN & THD
BEERD LR D 28, ROHERMTICRE S 5 T
FEPE L TORRBEMT 22 EDBRL TV
t#% Z 67 (Takada, Baba, Yanagi, Terada,
& Miyashita, 2008), SWIZJET % 7 ED% L &1k
%kt X7 ERIZO VT, Nyffeler (1999) o fiff
725 nFH (Hymenoptera) O3 a3A i H
(Homoptera) Z DI L T 2 iR &
N7z, TEMEAERERICE T 2 H5AREO OWRE AL
S OSWHEAREL DR D 3E N 1, il D 22 RS & X
OFEHLMAENROEONEKTH 5 LHEZ SN,

ANEHI A DB T, MEHARE DIEIE Z D
ERZITTCOLAREIRIN I L6, AN
I A DS AR D 22 [REE %2 /v L T 7 ' DS RRIEIC S
2 BN ROBGEEHETH 5 L HEZ BT,

AWFgecld, ANTHICE T 202G & L
THEMAEICERH L7, Leddo T, TEMAEZR
ST FE e DOEEFETHZ Y ¥ —, T
BRARDOE R OBt T 2 E8 v GO T
WZDWT, AFEDKERPSENT LI LB TER
V3, Larrivée & Buddle (2009) o#fgeno . ##
W NERETERT 2 7 TSR RS 2k,
FOBHED 7 € DS IBRER Tf e 2 2 &R
INTW B, ATHITE W THEA: D Z2fiE & 4
VAR DOBIRZ G ) N CRIHT 2 72 o112k, Al
ARAR DR ORI 2 R & U 72 BRI 2 382 DS
G B,

HEEIENGEE
AR FIC 7 EZRNRICLTE D, 2R
ERAL IR R L R MY

MR
PRSI DA fil © fi

HiEE

P Eaih O, BT O, RO A
DERE PRt 7 72 7 AR T EESEBR B AR RO <
DHEMEL D7 2 G L BT 9, £, DR
FHZOWT TERZ W7 20 7 UGN A TBOE AR
BT BRI EAROK BERR A IIFZE T O JiE D10 G & 45 T Wik
EBEDEDT 42, RO—57 D% FE 72k
FRURSER B A A BLADTZE Rt O B TTEH B RIS
HIEEHH L B E9, AT, WHT 2HEHETIC
DWVTEHL DTWE % Wi » i BRI AR
SELEATBE D NI IS b G L EWF £,
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Appendix 1, 6 AXIOHOHET2 o0 FEhIEY 4 7 ORA (BAK) BMROERE) »hovv 7Y s
SN EDMEEE S TIBREREICE T 2 70k, Clizr 725 1 (RBERE) %, C2137 5
A% 2 (IRARRE) %, ZLCCUITZ IAY 3 (% « INESARIE) %2487,

{ERES =3
B4 K O 4 6 104
Cl 2 3
IRARJE A NAJE EAJE
Oonopidae
Orchestina sanguinea Oi 1955 1 1 0 0 1 1 0
Pholicidae
Pholcus crypticolens Bo~senberg & Strand 1906 2 8 0 0 3 7 0
Thelidiidae
Argyrodes bonadea (Karsch 1881) 2 0 0 0 0 1 1
Argyrodes cylintatus Thorell 1898 1 0 0 0 0 0 1
Argyrodes kumadai Chida & Tanikawa 1999 0 0 1 0 0 1 0
Ariamnes cylindrogaster Simon 1889 1 1 0 0 0 1 1
Episinus nubilus Yaginuma 1960 0 3 0 0 1 2 0
Moneta caudifera (Do nitz & Strand 1906) 2 1 0 0 0 3 0
Neospintharus fur (Bo“senberg & Strand 1906) 0 1 3 0 1 3 0
Neospintharus nipponicus (Kumada 1990) 0 1 0 0 0 1 0
Okumaella okumae (Yoshida 1988) 0 2 0 0 0 1 1
Parasteatoda corrugata Yoshida 2016 0 1 0 0 1 0 0
Parasteatoda culicivora (Bo“senberg & Strand 1906) 0 6 0 0 5 1 0
Parasteatoda kompirensis (Bo~senberg & Strand 1906) 2 2 0 0 1 0 3
Phoroncidia pilula (Karsch 1879) 1 0 10 0 0 10 1
Phycosoma mustelinum (Simon 1889) 1 1 3 0 2 3 0
Platnickina sterninotata (Bo”senberg & Strand 1906) 2 1 0 0 0 3 0
Rhomphaea labiata (Zhu & Song 1991) 3 1 0 0 2 2 0
Rhomphaea sagana (Do nitz & Strand 1906) 1 4 0 1 3 1 2
Takellina sadamotoi Yoshida & Ogata 2016 0 0 3 0 1 2 0
Theridiosomatidae
Ogulnius pullus Bo~senberg & Strand 1906 0 36 0 1 9 15 13
Theridiosoma epeiroides Bo~senberg & Strand 1906 0 7 0 4 1 4 6
Araneidae
Acusilas coccineus Simon 1895 0 4 0 0 1 3 0
Araneus pentagrammicus (Karsch 1879) 1 0 0 0 0 1 0
Cyclosa argenteoalba Bo~senberg & Strand 1906 0 0 1 0 0 1 0
Cyclosa sedeculata Karsch 1879 2 1 2 4 0 7 2
Cyrtarachne yunoharuensis Strand 1918 2 0 0 0 0 2 0
Plebs astridae (Strand 1917) 0 3 0 0 1 1 1
Mimetidae
Australomimetus japonicus (Uyemura 1938) 1 0 0 0 0 1 0
Ero japonica Bo~senberg & Strand 1906 0 1 0 0 0 1 0
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Appendix 1, 20%,

18 14 %%
K OFEA 6] 104
cI 2 a3
RS AR R T8 2R

Tetragnathidae

Leucauge subblanda Bo~senberg & Strand 1906 8 1 0 0 1 6 2
Linyphiidae

Neriene longipedella (Bo”senberg & Strand 1906) 0 0 1 0 0 1 0

Neriene radiata (W alckenaer 1842) 1 0 0 0 0 0 1
Uloboridae

Hyptiotes affinis Bo~senberg & Strand 1906 0 0 1 1 1 1 0

Miagrammopes orientalis Bo~senberg & Strand 1906 2 0 0 0 2 0 0

Octonoba sybotides (Bo”senberg & Strand 1906) 10 64 0 2 20 27 29
Pisauridae

Dolomedes sulfureus L.Koch 1878 1 0 0 0 1 0 0
Thomisidae

Diaea subdola O.P.-Cambridge 1885 6 0 0 0 1 4 1

Ozyptila matsumotoi Ono 1988 1 0 0 0 0 1 0

Synema chikunii Ono 1983 5 5 0 0 3 3 4

Tmarus piger (Walckenaer 1802) 0 0 1 8 2 5 2

Xysticus croceus Fox 1937 2 5 0 0 3 3 1

Xysticus transversomaculatus Bo“senberg & Strand 1906 0 0 1 1 1 0 1
Clubionidae

Clubiona japonica L. Koch 1878 1 0 0 0 0 1 0

Clubiona yaginumai Hayashi 1989 16 0 0 0 4 10 2
Trachelidae

Trachelas japonicus Bo~senberg & Strand 1906 4 0 0 0 0 3 1
Cheiracanthidae

Cheiracanthium erraticum (W alckenaer 1802) 1 0 0 0 0 1 0

Cheiracanthium eutittha Bo~senberg & Strand 1906 1 0 0 0 1 0 0
Philodromidae

Philodromus subaureolus Bo”senberg & Strand 1906 3 0 0 0 0 3 0

Tibellus japonicus Efimik 1999 1 2 0 0 0 2 1
Salticidae

Evarcha albaria (L. Koch 1878) 0 0 0 1 0 1 0

Harmochirus insulanus (Kishida 1914) 0 2 0 0 0 2 0

Helicius cyrindratus (Karsch 1879) 1 2 4 1 0 8 0

Phintella abnormis (Bo~senberg & Strand 1906) 2 0 0 0 0 2 0

Phintella bifurcilinea (Bo~senberg & Strand 1906) 2 0 0 0 0 1 1

Plexippoides doenitzi (Karsch 1879) 0 1 7 1 4 3 2

Rhene atrata (Karsch 1881) 1 0 0 0 0 1 0
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