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A scaling analysis of frequency and coexistence of two common Athyrium species

from Japan Archipelago to Matsumoto (Central Japan)

Takashi Fukuhara', Masamichi Yamamoto? and Toshiyuki Sato?
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Matsumoto 390-8621 ‘
2 Department of Environmental Science, Faculty of Science, Shinshu
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Synopsis: Frequency and coexistence of two common Athyrium species were surveyed from Japan to
Matsumoto (central Honshu) scaling. The survey scales range from 1000 km x 2000 km with 80
km x 80 km grids to 5 km x 5 km with 0.16 km x 0.16 km grids, i.e., from Japan Archipelago to
northern Matsumoto city. ~ The coexistence sites gradually decrease from Nagano Prefecture scale
with 10 km x 10 km grids to the smaller scales. The relative frequency of the A.yokoscense rapidly
decreases at Matsumoto city scale of 20 km x 20 km with 1.25 km x'1.25 km grids. Microhabitat of
A.niponicum shifts to town environment in contrast to that of A.yokoscense which prefers open sites
_ at forest edge of mountain regions. Habitat heterogeniety of both species is clearly demonstrated
at Matsumoto plane scale with 2.5 km x 2.5 km grids which also show the higher fractal dimension

(about 2.0).

Key words: Athyrium, Coexistence, Frequency, From Japan to Matsumoto, Grids, Scales.

Correspondence address: Toshiyuki Sato, Faculty of Science, Sinshu University, Matsumoto, 390-
- 8621

13



IrLsiz

SELERRT=A GEH) 1B AEMOSTE

EARD, BHSBEELHRTE DA —VREET
BRABNL OPREANTIN S, TAE L ECRED
DR EER L, A5 —ZE LS AEErLE
IBERZRD, BEZSECTDICENEITOERD
MUBETHENEY Ial— b LEGARAS XY TR
?\‘féj’bt(Kupin, 1998), — &, H oM THEET S
EBBOER VN, MBEEPEXTEILETENL
HICHBRBEEREILT AR LSV E THERT S
BABRENTV 2 (Sato and Takahashi, 1996).
FhickdE, EREPER=2—FTVT, LEFHOD
AR DT, BER2 T OREMNE DM LERY
1000kmx 1000k m LESEH CHTE (Y HF L &L o
UoHFL) OXRFEHENECTIOEAELNT,

BEOEEEFROMEN, F0 1000k mx 1000k m

OBEICBEE L= &I B,

O XDz, HE LS OFRE B LUV TER
FTAH LA —) LRIV T E RO
K HOMOMATRIAS . (KB, 1995), Z0FiE
W, RE--HEZEITREE (resolution) #Ex %
L TEBLNTERRRDT T 7 FVKRTRHF/F

— O MMR I FAFRE) LiERRokA

= VREIO—2Th2 (kiE- &A. 1995), KE
C (Avva) BEBER—CUIREGEE AT 3S
ETHD, HEHRKREDH LW IMAIRAERS
CLNEEETH B, —F. BIIVEOTHAZEND

U OMEEEBRITO T LI TE RV, TRbbLEBMIZIZ
B DV BEST B3 FETH S, BFMICE

BT ABEEESARLDEEE (HEKL-UL) TVWRD
ERVESL, Fu— ARRANDRS (RFD
DRBMITETEICT A FiEL bE 25 (Sato and
Takahashi, 1996), o '

ARETREBEHOETREHBVNRE AL —
<. BHRENZOREBEEEHIZHE L TWENERHE
+AHILEFEMETE, DI TCHBRIELSSHELE
DFEE L LR BB OWTHBI L2, T 2T~
EORIFEAIUSER LD HIT. FEEHIISL
CTURSTEE &L BERVHIE DL Z DOV T, XA
BT ERMEAEIC RS E MR L, —MRICESDHMA
BB CLICERD, EELRBRTFHEOHIEFLELEYT
ARG, Bl BRI TESRM - R (£BHE
SEEEF) IERERHEINLTHS, HVZERE

14

BOBHENENN B DI TRV 7 —i (B
®) BETLEINIBENEZWEEDILE (Hollings,
1992). ' :

CITIET D 3 RN LRI 21T, BEEELILD
R —AOREE BRI L, (1) F—8E0R vy
a2t A DB LA BRBEDOE, (2) 10 DR

= AMIE U, 2 BOSEE L EEZROT . BLT

(8) ENENDOBERET B FBBOEHSH T
b5,

Bk X UHE

BARLANNLTHRD E, UMD 6 ILHEE OBIEH & m
BEICELS., FRBIZAMATIAVIBIIYART S
EEAE ) RIVRH B, EARMNITITR0H B VI
WEBTAVIEDTHD, bTRZARXRTTEDIE
3BWoAREFHFLE S THE, £BESL 1000
mPAFRE, ~E ) FIFRART T ERHERET
EHI(2000m FHDETCHHLTNB LS THE, 171X
TS3ERE0AROEL EFTHMAT D, BERLFEHE
BT AAE )/ ZIFIFERT 300mA» 5 2000miZH
FTTHAFL, A XT 5 EI3ER 300mn5H 1500m#R
EThA50 (REFERESHS. 1996), WThbBAD
WHRIZEBTBREFTOPLEH B, BEFAXTTEICIE
IPBOTBFRFL LI TH B,

~E Y RIFORMIET 10-50 c mDEFOLRIF

bb, EREEDLEOR S 2070 c miZ bET

B, —RRICER IV XIS UTER L, HEVET
TRBRWHESHTEEZRL, KE 2B LRFIZZAT
iehpd&, BRLE L2, HELJUEHTBH L. /N
ERBRTRTHRAANEL Biic, FIZEOPRT
BRORE &P ERE b2, K& RETEHEAN
AONBEEREICTHICBB L, E5eks LT%
DERAENEZABIIEIDL, ~E 2RIV ZEK
NTHH Y B 20 HOEER Lo, EDEENIE
FAMEMBARELSEREOR S FEHER) 30
cmBETHATA (B 1a), ¥Yv14 XU 7 IR

DER L B VTR OERE THRAE L 2D, E2
FEELTIIRRBWEETHY ., BEOENBITHEL
B, FNTILRD E~E ) X IFOESITEFET,
EHITREIZML 2. 2FL LTE R HRES
2B PR D EVoERITRBHOEARFE N1 LD,
ERRFENORAETHD (”1b),



4
S/
1A/ FIFEL RTIFEOER LTy b ‘ :
Fig.1 Leaf silhouettes of Athyrium yokoscense and A.niponicum. .
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Fig.2 Spatial distribution patterns of Athyrium yakast.'ense(ﬂ),A.nipanicum(Ll
and the both (H) in Japan scale with 80kmx80km grids.
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Table 1. Frequency and coexistence of Athyrium yokosgence and A. piponicum
from Japan to Matsumoto scales.
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Fig.3 Spatial distribution patterns of Athyrium yokoscense(.A), A.niponicum{i)

and the both (Bg) in central Japan scale with 40kmx40km grids.
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Fig.4 Spatial distribution patterns of Atk yrium yokoscense(d), A.niponicum(iw)
and the both () in Chubu district of Honshu seale with 20kmx20km grids.
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Fig.5 Spatial distribution patterns of Athyrium yokoscense, A.niponicum
and the both in Nagano prefecture scale with 10kmx10km grids.
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Fig.6 Spatial distribution patterns of Athyrium yokescense, A.niponfeum 19
and the both in central Nagano prefecture scale with Skmx5km grids.
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Fig.7 Spatial distribution patterns of Athyrium yokoscense, A.niponicum
and the both in Mataumoto city scale with 2.5kmx2.5km grids.
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Fig.8 Spatial distribution patterns of Athyrium yokoscense, A.niponicum
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