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Species composition and altitudinal distribution of
Quercus serrata secondary forests and Fagus crenata secondary forests
in northern Hyogo Prefecture, Japan

Hiroaki IsHpA P * and Yoshiaki TAKEDA 2

Abstract

Changes in species composition of secondary summer-green forests along altitudinal gradient (40-
500 m) were examined in northern Hyogo Prefecture, Japan. Thirty-five forest stands were investigated.
The species composition of the stands was analyzed using the phytosociological tabulation method. The
results showed that the stands were divided into two types (A and B). Major dominant trees of type A
and type B were Quercus serrata and Fagus crenata, respectively. The first-axis score of the detrended
correspondence analysis ordination for the stands was highly correlated with values of the warmth
index (WI) and the coldness index (CI), suggesting that the differences in species composition between
the two stand types were primarily caused by air temperature conditions. Type A stands tended to be
replaced by type B stands at approximately 300 m in altitude. This altitude was similar to the altitude
at which natural evergreen broad-leaved forests were replaced by natural summer-green forests. The
values of WI and CI at an altitude of 300 m were estimated to be 95 °C - month and -10 °C - month,
respectively.
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AN O A AR 7RO ERILER TH DO
FI, 2 XFT5, TFOEET D RMBIA< AL
TW% (K¥, 1990 ; 2%, 1996 ; #i#y, 1986). O
FITRMEI R F T RMEMN G E LR EFET
HA I 2 5 DEN O L < O TEEINTH
0, 2EL X))V TOHMAPHEMER, BEERRR SIS
INTWD (KB, 1990 28, 1998 #iAK, 2001,
2002 ; i, 2001). L»L, TFkMzussl /-
R R FRRFZE S 7 kMR & O F T kb - 2 X

TRMEFEL LA EAEHK I N TN
BN, TR, T REOREH R EE S AR E D
BHIZE<On > TWRNDONEIRTH S, Zhs Dk
MAEHSNTT S I S HAMRHIRIC BT 5 =Rk K
HROBEE ML DOEEZITIEL 720,  HAVEEIS O T
AEAEREERLZD TS L TEERBEETH D EER
55,

R GES i SR oA e R I E A
mEZTOUBHICIIEEE>mmEERET 2T K
P TR R < L TWS. LiL, Z
NS QRO CREALRR & il /A 2 i bl U 7=
WEIZEFEmIN TR, 22 TRPZETIE, M4l
BoaF T Uk - TR R EMRE LA RE R
EhEL, W KAKOFEIK - TE A OMEZE S NI
THZEEHME L.

A DHEE

AV L S A AR ST I A& 9 5 = I o bk
EEOIER T2 (K1), HE LMo F I
92 = JNHEOK /7 I LR sz LU = E v BN E S 3 C
WBILEO—DT, INEDOESIL 887.8 m TH 2. il
TSR O HVE 3 %I A A O R ACE, =R OAER
A BB SR ORIE - KRR ENSEREIN TV S
QEXB MR G MERAERE > Y —0 [HEHK
Navi), fFEEZR).

FEHIEIL, Z2FICLo THREIOT SN2 EAELR
X (K, 1962) KL TWa., [RTo [#BED
Q8T —4] (1971 4 -1990 £ O EHfE, iz
B 2H &1, HEMIBORZ D OKSRENAT (BN,
T 3.4 m DRUBESHEEFARNLEIA, FEHRJUR
1£13.9 C, B ofE#H (WD 131107 C- H, %
IO (CD 1F-4.4 C- H, &EADOAEESRIZ
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13 599.7 mm, RFEMEIL65.9cm THo7z.

AN 5309 2 FRMREEVE D2 <IX KPR & AN TAE
THH)N EREET, 1982), =J)INNTIIMARIRE £ /212

FIUTIEVIREEDIRIERIM (o0 HAMN) & &
Rtk (T FESBMN) DNEEFSFERBTEAELTWDS
(FF7g - FEA, 1981).
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HERE

1991 46 AMS 10 A I THEMEE%N ik
(Braun-Blanquet, 1964) IZE DL WEREEZITH /=
FHAH A3 35 MIS T, FOEESIE 40-500 m TH 5.
FEH OBV N SR T, EAAEIR 10-45
B CEEEEERFZEIL 33.1 £ 8.7) Thb.

FER G & Uity CUF, A& 138K D&
PRND, BEENELZEOHM - EHAKEIN T
5 [KE 12 m Pk, WEERS50 cmLFO3F 5 -
THhMEER T S ER K] THS. ALK D
MERII AR TH 205, 1948 FEITKEI Y L 725
BHEWRLZEZS, WTNOREEKD S 1948 HR
TITIMENHEL TWBZ Enbho/z. 2D &
M5, FEEME (1991 4F) 1TBV 2 HEM S O i
3PS ED 43 LLETHDHENAD.

REERE T, EIMTOREZXS Lz, B

3% Lumf??:

K1 #AEHMAN @Y1 7 A OWBYA 7B, 1-35 3% 1
DA SEES, 100-800 13 (m).
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Kig bhiet), 25 1 KAKRE, 52 KAHE EAREOD 4HE,
FREHEEAEEZZOSEE L BEOKSIZHNA
LTI, EROSMERSOHZE L. KIT,
Mg Z SIS R O MBEO U 2 N EERL, &
HIRAE O 9 %2 8k L 7=, # B 1% Braun-Blanquet
(1964) O # FERE R (+, 1, 2, 3, 4, 5) &L 7.
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BB, AEMBICIIZFR P ANEREL Tha,
1991 FERFETIIZAR > DV OEREMR, K2 Iho
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AW TR > D H OE BRI BRI 72 12
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BONHERET—% 25 SITHREZIERL, £
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FEVE I O I BEE HLALIT N 9 S R D RATVE DR JE
EHMTS-00EETHD, EikL7z Vv oHE i
ICHZM T HHEI3M S (exclusive species; & % B
BALIIFEEAEREITRESNTNDE) LIFENn TN
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) 12> 7=. DCA 121X PC-ORD 5 (MjM Software
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DEDIT, aAF T RkMETFRMIEENTENY AT
AEZATBIZEEDLNT.

DCAIZC > THE LGN =1 B X K28 @
eigenvalue I3FN <4 0.311, 0.178 TH-H7=. Th
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