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Age structure and regeneration strategy of the dominant species in a Castanopsis

carlesii-Schima superba forest
SONG Kun',SUN Wen',DA Liangjun'*"
1 Department of Environmental Science, East China Normal University, Shanghai 200062, China

2 Tiantong National Station of Forest Ecosystem, Ningbo 315114, China

Abstract; Evergreen broadleaved forests ( EBLFs) is the zonal forest ecosystem of the subtropical zone in east China and
have been degraded from intense recent anthropogenic disturbance. Studies of age structure of main tree species in EBLFs
may provide an insight into their regeneration patterns and understand the role of disturbances in EBLFs, which are helpful
to restoration of the degraded EBLFs. We constructed age structure of Schima superba, Castanopsis carlesii and Lithocarpus
glaber which are the dominant species in an EBLF in Tiantong National Forest Park, Zhejiang Province, east China. All
trees in two 20mx20m plot were collected and dendroecological technique was used to measure the age of individual taller
than 1. 5m, while the age of individual lower than 1.5 was determined by counting bud scale scars. The regression
relationship between DBH/H and age were established and were used to calculate the age of individuals that can not be
directly measured. The value of DBH/H was used to indicate the slender degree of trunk, meanwhile the percentage of
multi-stemmed individuals in all individuals (PMSI) and the sprouts number of multi-stemmed individuals ( NSMS) were
used to indicate the sprouting ability. The trends of DBH/H, PMSI and NSMS with increasing age were compared among 3

species. The results were shown as follows: (1) The relationship between DBH/height and age could be well fitted by
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linear regression and logistic regression for three species, but these relationships collapsed with increasing age. (2) The
value of DBH/H increased with age for three species and the value of PMSI and NSMS decreased with age at the young stage
for Castanopsis carlesii and Lithocarpus glaber. The seedlings and saplings of Castanopsis carlesii and Lithocarpus glaber had
more slender trunk and more sprouts than Schima superba, but the adults of Castanopsis carlesit had more thick truck than
Schima superba and Lithocarpus glaber. 1t indicated that Castanopsis carlesii performed an exploiting regeneration strategy
and Schima superba performed a conserved regeneration strategy in the whole life history, while Lithocarpus glaber changed
the exploiting strategy in young stage into conserved strategy in mature stage. (3) The age structure of Castanopsis carlesii
and Lithocarpus glaber exhibited an inverse-J type with plenitudinous recruitments, but there were a gap in the middle age
class (21—40 year old) which was determined by its exploiting strategy with high exhaustion rate. The age structure of
Schima superba exhibited a multimodal type with stead death rate, which was related to its conserved strategy. (4) There
was a recruitment peak in the 52—60 year age class for three species, which was in accord with the time of documented
selective-logging period. This intense disturbance led to secondary succession and created a high-light environment for
abrupt recruitment of Schima superba. (5) All the results suggested that the age structure of each species was the synergy
consequence of the regeneration strategy and historical disturbances. The age structure not only could be used to show the
regeneration pattern and predict the dynamics progress as with the size distribution, but also could accurately reveal the

frequency and timing of vital dynamics events.

Key Words: evergreen broadleaved forest; community dynamics; tree-ring; regeneration type
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Table 1 Description of the sampling and data form for the three species
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L8 Lithocarpus glaber 24(2) 3 18 18 58

= FESAN TSR RERT 8m KR

X BERT 1. 5m WA WIS EAE R 8 T A AR AR 4TS OGS A WinDENDROTM 2003 4F4¢
OGS AR i AN (Ll R 32 ) BRORAE |38 B 0 488 2 AR o B 2k s 62, A 0 AN e BRI 2
1M, iz 2 Togistic MIZAUG IS (& SARIR YOG R I Ba A et A P A2 L 10em R 734291
UL 8m S B P BRI U A A T AR IR AR

X EE/INF 1.5 m AN, BEFLIEE 19 A4S SmxSm FEAS 0 8 ZF 8RB0 2 40 0%, OF JSm e (x) 5%
(y) ZIEIBSRFR FEVALRHE T TSR TP rA @ /N F 1.5 m MRS, H oKk .y =0. 0689x+1. 5121
(R=0.789,P<0.001) ; Kfif :y=0. 0571x+0. 643 (R=0. 956, P<0.05) ; fikk:y=0.0639x+1. 1675(R=0. 941,
P<0.001) .

1.3 AEESEE BT
DA 4 AERIAMF IR B 32 RIS B0 R (1) FIREsR BT 2 (2) KRB A 4RI 25 T

y=ye " ()
Korp, y NI AR BB MAREL, « I EE; b Fy, BIRHEOIL, b FIRIET R | 5 FoR AN TR MR
FET- SR AN R i

y=yx (2)
Ko,y R AR BUAREL, o AR B b Fly, BN E BT, b FRRIET-H, y, TR 7R SRR
Bt DRI [ 1, (HAE T R B AR IS T A A

HIR AR I L ARSI T SN BT R AN , (R 36 B0 R AR s BT R SR B 28 560 5K
It T 4B 7 S PR AR AR R S5 A6 O 5 $OL A A5 R A B2 B, AR SR Fh AR T ke s BT A B0 e X B b ) ok
TISHE TR AR | BRI AR T X B8 A B BT AR R A AR N 1,

R A L SAT IR G5 R S ARG (R G ZE A AR , B Lem R BOAR G0 , EET AR 254 5 B 1m R 505
FEGR, 3T = BE A

http ; //www. ecologica. cn



5842 la SRS

B
i

Eild 31 &

1.4 FOPREE BT

TEAE R B i AR R R A A T e A P B B R A R T A T AR 1) A R = A B ]
R FEARE R, al e o5 45 s 8] 5 A | AR 8 A R AR T AR R, AR K AR I A
h FBIRHRER R ARSCLL DBH/H NAEFR"  TRITAE 1) A KRN i A K AR I B AR A L, OF Lo Ase i) 22591

A SRS A 11 B A 0 2 o S, 7 S R 32 Bk 42 o AR Pl B S AR S AR S A AROR
(PMST) A A (A A K5 (NSMS ) A FAE B A R 200, 4347 18 4 b Bt g i 100728 A i 9 S FL R ) 22 5 PMIST
= A BB S AAKL NSMS = A7 B MR KR 3= TAMY BB,

2 BEREHH
2.1 R SEE MRENCR

PIESE R W R SAER I EFR, L logistic BB A HOR BT HL RIS R HH KT
0. 85,P<0.01,7E 95% B T X (8] I, o] 48 b R 480 A W IAEL ( L 1,161 2) o TEie R G30 02 logistic HHZE 4
G ARG LG RCR 5 22 , A BRI 5 RS A AN AR ] 1) 30 B WA 8 S ek, 3 Wil A2 S5 4R I8 1 4L U
BB B S AR IR A RCR (T 1, T 2) , AN T S e 3 i ) oo A K 32 S BRI e Al AR K
T, 17 FF B A28 55 A 2 1) S ZR SR T A0 LU P R 5 A8 190 O 2R DA T 22 B A

FE AN ] 1 B R RT B A 2 o ) s 38 A2 5 A48 8 A DGk v 26 B v B8 AR 1860, 3 b ) i e 5
AEIE A SCPE I BRI (81 3, I 4) o X AR AR AR a2 rp 6 7 10 A K B FE A = A3 — | e 8vE Kol
JiE 2 AR
2.2 AFEIRSSH

DA ST A AR ) A I A3 50 A A R B o (RO A3 MR A BRI ZBEALAT R ) o LKA M ], X
Lt DBH-Age WIHEARLIL IR 5 73 Be e MR RUAG B A S (1. Sm<H<8. Om) AR IR 4340 vl 0, Ji5 5 A ik R0 285
55 SIS AR (8 A7 W8 AT 5 o A SN 330 (T S ) o IRITTRE FH DBH-Age 43 BEZRPEBIRIAL B2 R A I ARG . A
B1EH DBH-Age HEIRSGILHIAIAG .

3 YIF AR RS SR QTP 6 FT7 KA A AT IS 285 A0 B I 5230 7 0 A i 52 XLUGE 780y A e (1] BRCARY ] 336 ]
TG KRRETE 9—12 W BJE R T 2ET @0, IT7E 28—40 W B L T BT b2 . S IARDL, A BRAD R
1E9—12 R BLIE B T 6T 06, RAE 20—56 W8 Bt T B T SR E . AP EFE IS 25 i, 45 IR B
PIFE AR (B 32—36 4 BE) | FUHEHT i 32 227 53—56 B,

3 YIFEARN R AR B MRS AR 22 57, 16 RIB A 1 (>50a) , Afai MEZ T K4 76 0—16 # Bk 1,
KA FOH AR TE AL AT B B EAMA AR M ARt

i 13z P O B2 RN R R B AR AU A K AT A AR A AR R 254 4 R, T R UL S LA AR .
BRIB AT SRR AT ARAR IS 2544 75% LA BO78Ak , TR AR AP AR S5 M A R RN T 25% |, W] T KAl FLA AR
HYAF Y 2 AL T T AR

THSAT: I 235 1 i 725 e PR BSCHDL B A R B sl s A R A R 2 i L N 7 T MY 3K B I A
B R A KRAE AT BRI 0—12 #RBELL K 3 DNFIRER 52—60 #7385 & 0 17 i 55 LR BUAE P i B |, Horp kbl A
ABRN 21—40 8B AR R 25—44 15 BL, 3 DA R R B IE D 25 AR AR AT 1 52—56 % B, e K B
B KR 20—32 #REL
2.3 HUFOMRBEAE R AR 1k

BEE AN, 3 YIRS DBH/H AEZEHEM , R m A K A K . 2, RAri DBH/H 5 KT
KAEFIABR ; AT ( >40a) K AR T DBH/H K T ARfm FiA k. AP FOK AR DBH/H B 1 KN E R TE 20—
30 A BO R 5 A MR ARSI AT TORAE , A8 AR AR TR s, 76 3 H 2 b — B/ (K 8) o X BLHHKAK
FAAR B 32T AR A, AAar AR AR R, 100 A i 1A R SR 1) 3 AR K T KA () AR XA

FEAREEHE A1/ a4 BB R BT b | B ARV R 4 S 20 B B B A7, Bl e 28 WO R I A s T B

http ; //www. ecologica. cn



19 #

R AR RIS R B4 4 M 2 g B TR S i 5843

20
18
16
14
12

10

Height/m

N

20

18+

16
14
12

10

N A~ O

| Castanopsiscarlesii

y=0.332x - 0.805
r=0.917 P<0.001

% e y =0.253x + 0.130
L e s r'=0867 P<0.001
7
1 I 1 1 1 1 1 ]
0 10 20 30 40 50 60 70 80
[ /
Lithocarpus glaber g o
/
7
r O ’ O
P L7
L 4 s
4 /
4 /
L , / /
, /
, /
L /
4 /
4 7
L 7 /
4 ’
4 /
L 4 /
e 4
L OO 7
L/ y=0.308x - 0.148
L % / r=0.962 P<0.001
e
1 1 1 1 1 1 1 ]

Bl1 MESERHXE

R?=0.857
a=20.000
X= 32.136
k=0.085

20 -
18
16 -
14 -

12 -

oo
T

H O
T

20
18 -

14 L
12

10 -

O
T

N
T

R?=0.965
a=17421
X= 23.149
k=0.140

0

Agela

Fig.1 The relationship between height and age
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