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GrEDOBREH S DT A0 OMEERITo 7z FRMIERE KO T, HORBSEIEM SN T aA0Es, TEFH S
W STV B gl Ee & LTRSS AT BI RIS 2 Mt oo 3 KNI/ H /e, Bed: HEEIZ 5 /T
24 TSI, v AL T ¥ T Parasitala pallida (Pilsbry, 1902), A ¥/ F 3~ A <4 Euhadra eoa communisiformis
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Habitat factors for firefly larvae Luciola parvula and land snail assemblages in urban green space
— Analysis of the results from the student field training in Aioiyama Green Space, Nagoya City, Japan —

Teruaki Hino'*, Motohiro Kawase®, Yoshitsugu Furukawa®, Hiroshi Hashimoto', Yasuhiro Hasegawa'

Abstract As field training for second-year students of Department of Environmental Bioscience in the Aioiyama
Green Space in Nagoya City, we investigated the distribution and abundance of land snails and the larvae of the firefly
Luciola parvula for five years from 2014 to 2018, to clarify the relationship between forest vegetation and soil moisture.
The green space was divided into three major forest areas: the northern part, where walking paths are maintained,
the central area left unused in recent years, and the southern area developed as a residential area, with wooded areas
remaining in the valleys. The dominant land snail species were Parasitala pallida, Euhadra eoa communisformis,
Allopeas kyotoense, which accounted for 37%, 25%, and 17%, respectively, of the total abundance. Multiple regression
analysis in all areas showed a positive effect of soil moisture on all of species richness and abundance of land snails, and
abundance of firefly larva. For three years from 2016, survey was continued in the northern and central parts. In the
forested area, any environmental factors affecting the total abundance of land snails were not found but the factors differ
from species to species. Both species richness of land snails and abundance of firefly larvae was positively related to the
cover of herbs, shrubs, and sub-trees. In the analysis of the entire area, including the southern part with a mix of residential
areas, soil moisture was an important habitat factor for land snails and fireflies. However, differences in forest vegetation
were found to be an important factor in the analysis limited to the wooded area of the northern and southern parts.

Key words: urban forest, Luciola parvula, land snail assemblage, soil moisture, student field training
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#a

BRI Z OREAE OFEFI R R DL IEIEIC & o> THRR T
HOBM DKL AR T A5 TH S (MacArthur and
MacArthur 1961; Hino 1985; Ito et al. 2012). L& L 7Z&#%%
5, TEOIAIZ L b 7% ) EHHFE S EEREZOILA
&, AN B L R R RB O BRAR O E FEHi /s & bz b
b L, ZOREELT, L OB DL M
gbNTETw5b (Fujita et al 2008; Faeth et al. 2011;
Ishikawa et al. 2023). ZAHTETIIZ BT b faa i (B bk iy -
T - EHR - KD oo 4 RIS LT
B, 2020 FFOFAETIZ215% 12 F TREA L7222 L%
HENTWDE (ZHET2021). ZFRTHO L HICHARD
AERMANTE ARSI TR WHERT L S LTI B W»
TlE, BENHR TR & Offpi b0 = LM% e L
AT HZ EDEETH A (Alvey 2006; Lepczyk 2017).
ZDOIIE, €O L) HERIAELS 28 OGS
M % A BB R & OBRE S 2 LT BED
H5.

tTHR A RT A EWIE, EWEER ¥ -5k E
HLTHERNOYWEBRICEEZERH 2R L TS
(Decaéns et al. 2006; Ruitta et al. 2012). FeA: HFHIZFEHY
PEDMR N 72D IR BRFEC D BE 2 21T R § v L)
WOl 7 NV—TThb DTIEBYWOLHE L MEICE
B RITTREENE LT, H8KS, v ARE,
pH, 1) ¥ —&, HHAEWES L OBRITENITHNS
T\ % (Hylander et al. 2004; Martin and Sommer 2004;
Chiba 2007; iJIl & 2016; Hettenbergerova et al. 2023). H
REHOREEDER Y IV TH DY AKRY IV Luciola parvula
(Kiesenwetter, 1874) 13#BTH B3 05228 T EIN & Hb T4
BrBA L T&THY, ZbEML v KU A TR
fEEMEICHRE SN TS (BHEN 2020). S E TOHF
ZETIE, DT &UHRRCHRROBEEEEN L L %D
Z L (FH - w2019 RHFEMRANO LEAKGTEDOSL WY
I CHROMEMAERD L 25 2 LAVRENT VS (B
52014). L2 LZahs, BAERYVOEDIREIZONT
OfgeE, EW - EUHC b S FIEFICRONTE Y,
ZFOLEEDSTER E N T 5 (Riley et al. 2021). F 72,
Fedzk & VogmidpEA DY R E L TnwD 2 e
HOENTWDEY, WIFNRBENTITbNTETBY (THIB
5 2010; Fu and Meyer-Rochow 2013), A= @M CofEsH
HE ORI ST,

AR F R AEWRER TR T, 2FEOBIFER
& LT 2012 fE R o B R HERE SR O A AL 24T > T &
THY, 04 FE»PLO5FEMIIAERTRAKIZS 5
A LR A AT & L7 MA LR IE e XK v
AR E LTSN (BRINS 2018), FAARMEYHROE
B LB HF a Y Allopeas kyotoense (Pilsbry &
Hirase, 1904) 7% CoFEA R EETH LD (IHE 2013).
Z2°C, MAILFRITOEE CTIE, B4 REFEORIC

MATe XRZ VY HEERBOMEL T, WAEDOEE
BREEZEA & L C kg & AL & DRIFRIZ O W To T
AT o7z, ATk, M4 T - 72 5 ER O AT
FERIZOWTHRET 5.

HiE

SREH

FAEET o201, HAHETRARXICBIT 24 1LfkH
THhb. RIREELEHORAN & RN E NPT
BL, ®IISELEE 32010 - 60 m DEIE 2 D04
SR OB TH B (F i ETH https//www city.
nagoya.jp/ryokuseidoboku/cmsfiles/contents/ 0000071/
71338/71-02pdf). fxH RO IZH 124 ha TH D, K
& AT, AR P FIOR B SR AR Al & LT B LR,
POTIEEH R L LTRH SN TELNEEZDIT L
A EDHUE ENTHERMKIZ 2 o T B HRER, FEsih s L
TR S, AT B IR A A R o 3 X2
e ns (K1), fkmoEmARRBIES A - I
TL22dH 53T F Quercus serrata (Murray, 1784) #£ T,
EARBIZIZ YT F Eurya japonica (HHara, 1954), =
T [lex pedunculosa (HHara, 1954) 72 EHHEF L TW5 (E
1 - 1EA 2018).

YRR T PR R AR BT 5 2 SEAE D BRALSE
i, 2014 4FFED 6 2018 4EEEE T 11 H ML T o 72
2014 SEPEIALER 16 by T 1 HFH, rpyedf b #hri & BEEp 11
Hiric1HM (¥1b), 2015 4FEELES 16 #5C 2 H R
(X 1c) FAAE ATV, FEEM CRRA LA % [E5E L 2 2o 72,
2016 4EFE 5 2018 4F BEIZALER 10 Hb p & gt 6 M &

(b) 2014

L (c)2015 )
e X L

. (d)2016-2018
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1. (2) A THHHELFRBO AT EHICBIFAME . (b-
d) FEZLOFAH O, AL A (N), A s
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Fig. 1. (a) Location of Aioiyama Green Space in Nagoya City.
(b-d) Location of the survey sites in different years.
Circle: northern part (N), square: central part (M),
triangle: southern part (S)
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BEMRAHE LT, BEE2 HM SEBT6 HoOH#E%
1To72 (K1d).

HERELBRETE - 518
FAEEIIBWT27 7 A%88 (1HEH72N 6 - 8%)
WENETN2MA AL L, BEAEHEE e ARy VLR
OFREI B3PI T L HEH D40 - 50 T ORE%
fio7z, WIFNOEEDFEER S, EZDO—ANTHLHID
AHAR LR O FARBREE & RATE B & T AR TK-#&-
WOLESFLT T =7 — A Japan| & [HAILONZE%
MRl oA N— (QTHEH2) 3 -4%) \ZX5H
Db EIAThN, WINOEFEOFEFH LHTH & L HIZK
M%<, MURKSFMTRENMTTDNI-LEZ HNTz.
F-EFIEMPIE, HM8E (HE) 2PEIOFARE K
] U s [ CRREZ IR S eV X ) ISHEE L7

Bk B OBRE, mrlo 20 — 25 R IEER, A0
T, BAROBRLEEZ AT, KEDOHZIFELHEL THE
THCRE L2, BP0 20 - 25 5 RBEIR Y ¥ — GEIEERD
DBFE 7L —HIIHPEEDTE mm A v
DWEA Y Mo T, B# (24 cm x 36 cm) O _LETA
LFED50EDE, V—_XLARTHIDOHFHELH
LADIT 72 5 MBS CHERBICAN, EoZohidv =— 14
(400 mm % 280 mm) @ 353D 2 FREED 7 & KFICHEL -
720 1AM BEREICEWT, HMTRE L kB Lo
Foigo/z o Ll L2 EEKICOWT, ERBEMET
CHFEE & FHE T - 72, BREICOWTIE, FEHEO—A
Th DI L BIFEDO T TITV, FAIZ L B FEE/RD
TR ERIZOVWT L AbETfTo 7z, F A7 VHIZD
WL, IEREZRAER E O 72 0 | SR F MRS DS LT 2k 72
B, G S IR L7z

L ARY VIHROREL, 20 m DT A~ EIZ20 DN
ANMT Yy 7% ] mERICEE L. 2014 12134 H
H1I9A4 Y32, 0I5FEEPLIE&HMEIZ2T 132
(T4 HM2m) FBELZ (WTFNOEEIZBWTLA
FF320 ). T v FIREATHIZED HE (RHIEA 2010; FE
AR 7 OVIEZESs 2011; BRE 2 2013) 12HE->TC, 35 mm 7 A
VA —A (FFE295 mm X #E50 mm) #HWC, #
\25 mm EOR%E 3 BITHIFTERL, FvFrR—s39—
1 HERIRICANZ LIS L em OEA 12 A7z EDH
SN ATIC R AR, ATy T TR EPE - CTHu
(2O 7z, THEBZICENT L, EEREIZB W TR EIT- 72,
BENOEE - 5 FE CoOMMIL, BEAHEIZOWTIE
FHEAEE TR AR Y VTG EE CHAT A2 E LT
REZIR DB SR AVWEIICLT, FESHBICBBISE
L7,

RIGEHE

2014 — 2018 D L BER ST OFA & 2014 — 2016 FFE DK
AWEOFAE, HEVEY 7 AOERORH (KM%
L) &b Tf7 o 72 2016 — 2018 4E 0 s A A1 B

JAIEARRE - HiEARE - mAEOHEX, B - B
2016408 — 11 A (FBEZLRL) [T 72. K EE
AHE (0-13m) 1220V Tid, EXKRT VIREL T v
THRHEE L7200 m 71~ E10 AT BWTHNZ
KA, T3EAKSER (FieldScout TDR300, ¥V A v~ v
A, s ay FE38 cm) & HW T HERREEKEL
FHENL, BRI 2 m U O FHN OB % 10% HAL
THHE L CEnEFsEEz Rk BARE (0 - 1.3 m),
HEARE 6 -10m), @ARE 10mIll) OHEIZO»
T, 2 m U O AN O E % 10% AT HEl L
TENENFIHMEE KD 7.

HETHIARTE

WO S, RStudio (28— 3 > 2023061) & R
(IN—=2 a3 v 431) B LA dLE, PR, EHRos
WL TEHI S N BB ERIZOWTIE, 2014 4EE2LSD
SAERIC BT B 3 IXIM & 2016 4EFED 5 D 34ERMIZ BT
L 2 XM CENZI e MBI & ALl (3 X o Lk
122 T BonAferroni {12 & 2 HBEKREDOHIE) #1772
FHh m I ERRE S N o Be A U O R & A, e 2
Ry IR % FH 5 EBBBEERIZOWT, /Xy r—
Y Imed @ glmer BEE VTR T7 v v 5k # K58 L 72—
BALBIZE TV (GLMM) %1T-72. 204 FEE12H D5
RN LB & FORPLRE 2 SR, PAAE R & X
(AR - iR - BE) D'V E T V¥ ARIR, 2016 4
NH O IFEMIE, 1K, BEARPEE, K - HEARRE -
RO K g OMGERLE & AR, RAFE L 16 7 o
AT DENE T 2 FLHRE L, & ART IVEFEIC
DWTIE, FELRHEHTH LA HEO 2EEEE 3
AN 2 7. BRI DWW IR L (CFI9fE =0,
EHERAE =1) ATV, ZEILEME (VIF) X 10D FTah
5T ERMER L. SHEROFGEME, TLVETILO
Wald #52 OfEF & v CEF L 72

72, 2016 LD H D 3EMIZ BT 7 P THiE
SNz HEOM T & o4 BRERIFEO#E VD
72912, cancor BA%E FV CIEMEFB M 2 17 72, BEAE
HEOEGFHAMBREIZ DWW I, L8k, SR
i, AR - EARRE - BRSO D TR
WA AT o 2R AL L 72 % W Tt a2 47 - 7.

&R

2014 NS 2018 £ F T 5 4E [ T 24 1 1,980 1A
7 Q@D 127 k) OREEHESRES N (&
. b, pREs, MmE oMM ClRT 5 &, ki
18 = 20 ECTXIGHM DEIE o725, 1HEDZD O
EUITEER T 194 ik & e b % Ao 2 [XIF 2 HRT 15
- 17f%h o7, FHITIEY AL 0T ¥ J Parasitala
pallida (Pilsbry, 1902), 4+t / F I ¥ A4 ¥ A Euhadra
eoa communisiformis (Kanamaru, 1940), +# Fa v ¥
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Allopeas clavulinum kyotoense ® 3FENE ST, FNF 1A D 720 OEFEAEIL BT 28 Rk & & b £ <
NWEIRD 37%, 25%, 17% % 572 1 ks 72 ) OfFEE T, M TOMEME & e b 7 MK T 3102 H -
IZoWTIE, A/ F3IxAXAETHFarIH A3 7o, SR CERRER T T 5 &, LHKRGEREEK
BCTRLE o705, 7ALuyy I TR S 0o Fi

7o TR LT, B AR VI 5 4E R T 264 A

A S, ERIL 165% (BB b T v 71,6000 THo 7.

F1. 2014 FEH,S 2018 FF TORKEEIIBITAHILE (N), Hdei (M), FHEb (S) THRESNIZ AR VL L BAHA
OEFEHEENEICBITS 1 HHiED 72D OEFEE. WBE5IEK 2 HoREEBRHOEICOWTRINT WA,
Number of individuals of firefly larvae and land snails collected in the northern (N), central (M), and southern (S)
parts from 2014 to 2018 and the number of individuals per survey during the entire period. Marks are of the land
snail species indicated in Fig.2

SAEF Survey year 2014 2015 2016 2017 2018 2014-2018

FAEX I Parts of survey sites in Green Space N M S N N M N M N M N M S ALL

FAEH S Number of survey points 16 5 11 14 10 6 10 6 10 6 60 23 11 94

FAZE R Total number of surveys 16 5 11 28 20 12 20 12 20 12 104 41 11 156

e BRs AEIHRERGK 1HEH 72 Y REBEK
Name of species Mark Total number of individuals collected No. of individuals per survey

£ X R LI Luciola parvula 16 2 10 23 11 21 13 19 76 73 1.337  2.805 0.909 1.69

4 848 Land snaills
Y v~ A=A Vallonia pulchellula 0 0 1 0 0 0 0 0 0 0 0.000  0.000 0.091 0.01
F 2 aA¥ I Euphaedusa tau nmg 70 0 1 8 1 8 1 0 5 1 0.817 0.220  0.091 0.61
b oY FHhF 3P Paropeas achatinaceum 5 0 2 0 0 0 0 0 0 0 0.048 0.000 0.182 0.04
FHhF a7y Allopeas kyotoense oke 54 22 44 66 28 23 34 16 41 5 2.144  1.610 4.000 2.13
RV FhF a7y Allopeas pyrgula 0 0 9 1 2 2 0 0 0 0 0.029  0.049 0.818 0.09
+ & A4 Punctum amblygonum 0 1 0 0 0 0 0 0 0 0 0.000 0.024  0.000 0.01
Y &3 Punctum atomus 0 0 0 0 1 2 1 4 1 0 0.029  0.146  0.000 0.06
HHF K Trochochlamys crenulata 0 3 1 0 1 0 0 0 1 0 0.019 0.073 0.091 0.04
b X QY ¥ Trochochlamys subcrenulata hmk 6 0 1 9 5 2 5 3 0 1 0.240 0.146  0.091 0.21
FF T ¥ Trochochlamys fraterna 2 3 9 5 3 1 1 0 2 0 0.125 0.098 0.818 0.17
N XK Parakaliella harimensis 1 2 3 1 0 0 0 0 2 0 0.038  0.049 0.273 0.06
¥ E 4 A Gastrodontella stenogyra kbg 8 13 6 4 9 6 2 1 4 3 0.260 0.561 0.545 0.36
Yok X~y a7 Discoconulus yakuensis 4 0 10 2 5 2 0 2 0 0 0.106  0.098  0.909 0.16
b XXy 27 Discoconulus sinapidium 11 4 7 10 0 0 0 0 4 3 0.240 0.171  0.636 0.25
Rk ANy 2VRELIE Discoconulus sp. 0 0 0 0 0 0 0 0 0 1 0.000 0.024  0.000 0.01
a2 X Nh K7 Coneuplecta circumeincta kts 2 0 5 0 1 2 1 3 1 1 0.048 0.146  0.455 0.10
I AA AYRT Parasitala pallida uss 15 12 33 33 354 102 28 11 60 39 4712 4.000 3.000 4.40
IV R T A Parasitala reinhardti mrs 0 0 0 0 16 2 1 0 9 17 0.250  0.463  0.000 0.29
FF U T XXy a7 Yamatochlamys lampra 1 0 8 0 0 0 0 0 0 0 0.010 0.000 0.727 0.06
v Z YA~y 37y Urazirochlamys doenitzii ujb 10 5 8 8 18 4 10 2 4 4 0.481 0.366 0.727 0.47
kX 2/\7 Hawaiia minuscula 0 0 0 0 0 0 0 0 1 0 0.000  0.000 0.000 0.01
T ATA A Aegista commoda 0 2 3 0 0 0 0 0 0 0 0.000 0.049 0.273 0.03
T AN T <A <A Acusta despecta sieboldtiana 2 2 0 0 0 0 0 0 0 0 0.019 0.049 0.000 0.03
At/ FI<A<A Euhadra eoa communisiformis — inm 58 11 62 65 71 36 40 30 4 39 2.962 2.829 5.636 3.12
2{E{AZL Total number of individuals 249 80 213 212 515 192 124 72 209 114 12.6 11.2 19.4 12.7
2% Total number of species 24 24 24 24 24 24 24 24 24 24 24 24 24 24

7 2. duEb, Houl, BRSBTS 4 BB ER OPIGME £ FEHERRE (SE). KBBORLRL7IV 77Xy MIFERIZBWT
A (P <005 #HbZerRd. FHMANOFRAH I HEEEREKRIZOVWTRLTWA,
Mean £ standard deviation (SD) of habitat factors in the northern, central, and southern parts. Different alphabets
between parts indicate significant differences (P < 0.05) for each factor. Number of survey points in parentheses
show for moisture.

JeEs (N) FRaEs (M) maEs (S)

2014-2018

TEAERAIE (%) Moisture(%) 106+ 07 a 123+ 13 ab 152 19 b

BEARIEE (%) Herbaceous cover (%) 129+ 25 a 36.5 £ 106 b 152 £ 6.9 ab

A R No. of survey points 40 (60) 11 (23) 11
2016-2018

THREEKDE (%) Moisture (%) 112+ 12 a 108+ 16 a

BAREE (%) Herbaceous cover (%) 223+ 7.0 a 56.8 + 23.2 b

{EARIE (%) Shrub-canopy cover (%) 466 = 147 a 49.0 £ 200 a

EEAEE (%) Subtree-canopy cover (%) 412 £ 13.0 a 46.7 £ 19.1 a

SARWE (%) Tree-canopy cover (%) 58.4 + 185 a 285 + 116 b

A S ER No. of survey points 10 (30) 6 (18)
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M CROE , HAMEII PRI CTRLIE Ao/ 2016 W T, B HE O L HEEE, b ARSIV oM

SEEED D OALER & R E T O R E AT BT, EZ’S
WEIIH IR T, WA AL TR <, TR AR
ERARBE, FEARBEICOWTIIEELREE D o7 (i%
2). b AR IIZBNTI
04 EEPS OB ELEIMTO S FEMoERE H RSN

FHEDOWFTIIIBWTH TR L B IEOEEI RSN
:(%w.é%m,@iﬁftzxf&w@m%ﬁmﬁ
WTIE, BEARBEIC L 2 IEOBEIRENZDITMA T,
fe A BF ORI & 5 IED 8
2016 4F- 2> & AbHR & v iR oo [ 2 R A TAT -

#£3. EEBORILESHHE 2 & ik iic 5T 2014 A5 2018 FF TICHRE SN BRE RHEOE B L E A, v
RV DI REI B2 T T EBEREERRIOWTO—RILBER G E TV OFER,

Results of a generalized linear mixed model of habitat factors affecting the number of species and individuals of
land snails, and abundance of firefly larvae collected in the entire area, including the southern part with a mix of
residential areas, from 2014 to 2018.

BHZE# BILEE RE EAERE z .
Objective variables Explanatory variables Cofficiient SE
Fe4 B%8 Land snails
ER i)y Intercept 1.573 0.062 25.415 ***
No. of species TIEAEEEKE Moisture 0.113 0.043 2.606 **
BAREE Herbaceous cover 0.085 0.048 1.745
B EEL YR Intercept 1.730 0.475 3.646 ***
No. of individuals ~ +IEBHEEEKEK Moisture 0.272 0.033 8.299 **
AR Herbaceous cover 0.209 0.044 4,750 ***
b XR&Z IV Luciola parvula
B2 YR Intercept 0.571 0.391 1.461
No. of individuals ~ TiEEEEKE Moisture 0.396 0.061 6.497 *x*
BEARWE Herbaceous cover 0.242 0.068 3.562 ***
e BEREAEK Number of land snails 0.298 0.066 4505 ***

[ 7 Y AESRENR &

F4. AeERE IR EROMAR AL BT 2016 SEEEAD S 2018 4 F TICERE Sz A H
BB DOWTO—BALRRENR G BT IV OFESR.

VORI E, ARy L oMEEE

P <0.00L P <001, * P <0.05
Results of a generalized linear mixed model of habitat factors affecting the number of species and individuals of

land snails, and abundance of firefly larvae collected in the wooded area of the northern and southern parts from
2016 to 2018. *** P < 0.001, ™ P < 0.01, ™ P < 0.05

BERZEH EAZ L ¥ IEAERR = B
Objective variables Explanatory variables Cofficiient SE ‘
=4 B8 Land snails

e i)y Intercept 1.538 0.080 19.191

No. of species TIEAEEEKE Moisture -0.085 0.083 -1.020
BRI E Herbaceous cover 0.202 0.093 2.175 *
(ARG E Shrub-canopy cover 0.247 0.083 2.969 ok
EEAWE Subtree-canopy cover 0.182 0.075 2.427 *
BAREE Tree-canopy cover 0.070 0.099 0.711

EA# L)y Intercept 2.929 0.345 8.490 ok

No. of individuals THEAEEEKE Moisture 0.154 0.187 0.824
BEARRE Herbaceous cover 0.258 0.203 1.274
{EARE Shrub-canopy cover 0.219 0.184 1.189
FEEAEE Subtree-canopy cover 0.116 0.172 0.672
SARE Tree-canopy cover 0.047 0.209 0.226

b XR&Z IV Luciola parvula

B A YR Intercept 0.205 0.495 0.415

No. of individuals TEAEERKE Moisture 0.227 0.272 0.836
BAKE Herbaceous cover 1.349 0.336 4.010 ok
BEAREE Shrub-canopy cover 1.257 0.343 3.666 *Ex
BEEHAREE Subtree-canopy cover 0.674 0.255 2.646 o
SR E Tree-canopy cover 0.392 0.347 1.130
e BEREIAEK Number of land snails -0.276 0.124 -2.232  *
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72 3RO R E W20 T, BEABFHOBEERIZE
B LEBEERIIREN Do 7228, BEAREOHEE v
ARG VORI B TIEAREEE, R, FHEAROH
L DIEDORIEIREN (F4). F/2, e ARZ L
DMEENZ BV TUIREAE BEMAEIC L 2 B DR RIVR S
niz.

EHEAHBI AT ORGSR, Bk HAHAAE (BREEHL T 7 7 BTLL
L) OREMAEEI BT ABEERIIE T IR 2 5 2
LhREN (K2), A4 vy 5Lt/ F3I<A4
R ANZIERGOZ VB #EIF S 5 LAREa Nz b
BRG OV R VRS R RITT 2O BT a v VdE
RKEE OB VRS ~ )WV % F Pwasitala reinhardti
(Pilsbry, 1900) ZEARBEDOEHVERE, a5 H ¥ 5
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Fig. 2. Scatter plots on the first (r = 0.995) and second (r =
0.904) axes obtained by canonical correlation analysis of
the relationship between abundance and habitat factors
(soil moisture, herbaceous cover, and canopy covers of
shrub, sub-tree, and tall tree layers) for each species of
land snails (symbols shown in Table 1) captured at least
7 of 16 fixed survey sites from 2016 to 2018.
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