Comparison in regeneration characteristics
between Quercus serrata and Castanea crenata
with respect to stem growth in a young secondary
forest and resource allocations in current-year
seedlings
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Table 1. Stand structure of the study forest before
clearcutting (35 year-old) in Himi, Toyama, Japan

Stem density Basal area Mean DBH

Species o) (%) (mha) (%)  (om)
C. crenata 300 9.1 2.50 9.4 10.3
Q. serrata 1,300 39.4 15.44 58.1 15.5

Others 1,700 51.5 8.65 32.5 7.6

Total 3,300 100.0 26.59 100.0

Trees with DBH > 5¢cm were considered.
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Fig. 1. Mean DBH of the two species in the study
forest 22 years after clearcutting in Himi, Toya-
ma, Japan. *1: all the stems were considered.
*2: only the largest stem in each individual was
considered. Sample sizes are shown in parenthe-
ses. Bars represent the standard deviation. Ab-
breviations existence of significant difference of
Kruskal-Wallis test, significance level, p : 0.01.
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Table 2. Stand structure of the study forest regen-
erated after clearcutting (22 year-old) in Himi,
Toyama, Japan

Species— Stand density Basal area

regeneration type (no./ha) (%) (m%ha) (%)

C. crenata

—sprout origin 139 2.0 1.22 4.8
—seed origin 284 4.1 4.02 15.9

Q. serrata
—sprout origin 1,493 21.7 7.82 30.8
—seed origin 482 7.0 1.77 7.0
Others 4,468 65.1 10.54 41.6
Total 6,866 100.0 25.37 100.0

Trees with DBH > 3cm were considered.
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Fig. 2. Relative frequency distributions of DBH in
the study forest 22 years after clearcutting in
Himi, Toyama, Japan. *1: Sprout origin, *2:
Seed origin.
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Fig.3. Size and properties of resource allocation of
seedlings of the two species. Bars represent the
standard deviations. #%1: the rate of a trunk
weight to root weight. *2: the rate of weight of
fine root (with diameter 1mm or less) to that of
belowground total.

VEAFAOBREN I F XD 2 ) TAZ VL
e LT, IFOREESIZET2E KA ST 5
5 (Fig. 3), $4&bb, 7 VIEWE (+#) 0
WAL NI & (A 1994), 20 &5 5#E
WA T I D B (T/REDOGE ) 12BN
IZEY L7200, ERREX D ERRE BRibos
X) Iy L7en$5Z2LThsb (Fig 3)., %7,
P E N OB LA IR Z & 8 (Imaji
and Seiwa 2010) ZO—KTHA5, X HIZHIT
BTk, 2 VIR, T 23R RIS R
milbEED 5 (Fig. 3). bk (2003) &, 75 &3
ZF S TRBZENE RWE L, 77 &2 BINUR
B IZAF 5 AXFHRTE L, BigIREEEHRL,
B T BAELN M A EH T 5 & Lz, ZHISHEAIR,
2 ) ZWIURAY, 29 53R L WS 2T
x5,

F72, 3+ 7 —FMHEM (NS 2004) ThH
272, 2 VIZIERFAER (N 2004, 33231F
1996) THh %, 7 VIEMTOMrEES & L0 P
DRI A BE B WP R U (EE 2
1996), ZHUT X > THREL Z2PERIINL L 725855
EHHALT, TOFEDD BIZE SIClifky 4 X &5
RKLTW K EFELZOHRD,

ZD &SI, 7V FEIZEERLSY R Z O MR H
K2k oTar s & EREEA#EMIZRD, 2L
T, Y (BER1.5m) &k Th o DYFEHE
®E, 31 I M850~65cm/FETHBZDIKL, 7
VIE¥960~90em/FIZEL, VxS FITHb
(Ishida and Peters 1998), 2 V) OB 4 Z D Kk
I ERERMEICE T, ZORERT S THIHF L
A% o4 k3 EEL2 6515 (Table 2),



e B - 2y FHAFE

FOHIEW 1S

2011412 H

2) O EOH X 1EE v v 7Rkt cER
T AL OFA AR E LD (Imaji and Seiwa
2010), Fi\ WK CHE T % % (Table 2, Fig. 2),

—J, 3T T3 E R O B R B R
ERZEER L (Fig. 3), XDHO R BEELEHOD
BT 50EE2 @D T3 (Fk 2008, Imaji
and Seiwa 2010)., Z D4y, FAED FREKEMEL,
HitE & /INEARICR A A2 H 5 (Fig. 2). FHAEM
FTEWEPMD L 2D Z0=0niEeEioh3,
72720, aF TR E UTARR - KRS &5
ILOFETH S (Table 1), 5 & HFHKDKZ
B EA LT AR E & TE ST 2 TaeMd2 5
v (Fig. 1),

S, TIRMOBIIZ BT, ABOMEN K
DINEL o 4, B RME DK M IZX S
EROMATEHIZ K - TE SRR A2 3 5 1]
BEMER B 5. ABUIBREIE & Iz KMRIZEB
2 RERISTFRO 2L & R S 32 Z & T
xlkEZIOLNS,

5| F Lk

EBANEEIE. 1989, 2 F Wik ApES). wILR
MR v & — Wi 2: 5-12.

PR —75. 2003, ff YA RE o — BB &G —.
227pp. Hi5HbE, L.

Imaji, A. and Seiwa, K. 2010. Carbon allocation
to defense, storage, and growth in seedlings
of two temperate broad-leaved tree species.
Oecologia 162: 272—281.

A T 1992, B NHRBEDMEE - R - B - 1
BUE.  20pp. EILRARSERN & & — g
SRk, ELE.

HH 17 2004, BIHEO Rk & 7 0% B—ILE

fa—. LR v 2 —iFE s 17 (5
i) : 1-146.

Ishida, M. and Peters, R. 1998. Effects of po-
tential PAR on shoot extension in juveniles of
the main tree species in a Japanese temper-
ate forest. Ecological Research 13: 171-182

g . 1996. BIAOWEOL BERIHERE DRI
& 28 1F 25 ARbR BRI I B9 B AFSE . ok
EhRE 13: 1-76.

B AE - A UL - B LEGEE . 1998, HARDRIAR
Tl —IRTERHR—. 410pp. MAAERH S, Hui.

NG ZHE. 2004, A F AN THMOREEE L ILHEB DR
AR5 = R bR ERR RS B 78 #s 85: 1-
86.

hiEf &, 2002. 2 b OMEE - bR & ARk RE
. PR 86: 39-42.

K{Fvil. 2003, MRS & UTHINFEIZ DWW T
MU 2 E ZMEZEA T L7207,
B P4 E SRR GRS 2258 24 (2) © 67-70.

PREPITIF 220 Je k. 1981, AR & 2 0 i 2.
262pp. HuBfkl, WO

AT .. 1994, V& SEASERI O A4 12 RIE M7
AZEHEH DT = /0y — 0 JoiEEkER
BRGTeis 31: 1-68.

BHVWOA - KRS, 1993, 89 & ki o FlH
L& 5Bk 286pp. FIUHE, .

VEN & A - WERIWEZ - RINER . 1996. B 3
N - FHEESEIETTOZ Y - I XF TOFEED
RIBIZKIETHET 9 4 X O JI1)E 535 Ws
12: 31-41.

(Received December 10, 2010; accepted March
25, 2011)



