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HE TP % B i X 8 88 15 W BR (Quercus aliena var. acuteserrata) KRIRIKAEMNRFTHR . EH . (DREFEF LB ATE 14% ~
262, EFRRAEFEMEAFRHLULES HEXRRRATHREEFIRES ANERILFERS . B, TAEHEHB XA
HWAERZH T EMRE . (OMNRGHWGEEERTHEREEEEN o<0.05  KFHWYBEFEER  MIHKEFHHBRAEREEE
F(p<<0.05), MAMENKNELBEMNBREER. EEANEFEEMRPUEIARENHLERBREESR . I BROBREEZ MR
MR B (10.09%9) , ARET FIARZ B R TR (4 31K 61. 1 %570 66. 5%, BREL B R (p<<0. 01), (OMH ML E /T 100 cm &
BENEERES G, HRHERTHE FHETUKATFEN . EYEMAF T EAAEREATEREMAN . OEKPRE
UL EMRENME BN EANTEAET DRI, RUKEZ WA DR AEFHXEL A . GO ERKKE—K/PEH
L BEENERRMLAENERRESAELEAEE KB RBEHAEN T —EERE AR EFRNEFT T EEEA G LKL H X
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The regeneration of Quercus aliena var. acuteserrata: Acorn status, seedling

pool and size structure

WANG Zhong—Lei , GAO Xian-Ming " (Laboratory of Quantitative Vegetation Ecology, Institute of Botany, Chinese Academy of
Sciences, Beijing 100093, China). Acta Ecologica Sinica,2005,25(5):986~993.

Abstract :Sharptooth oak (Quercus aliena var. acuteserrata) is an important broad-leaved deciduocus tree in the subtropical and
warm-temperate zones of the Northern Hemisphere, and forests dominated by this oak species are common in the middle range
of Minjiang River, Sichuan Province. In order to understand the regeneration of oak forests, which are critical to the
restoration of degraded forests in western China, we examined acorn traits, seedling pools and the size structures of sharptooth
oak adults in different habitats along the Minjiang River. The results showed that: (1) The rates of acorn filling ranged from
14% to 26%, with nearly 90% of healthy acorns germinating within one week and 99% within 12 days after being
experimentally buried in wet sand. However, under natural conditions, only 1% of acorns remained intact enough to germinate
by May of the next year. This indicates that there will be sufficient acorns for seedling recruitment only barring predation or

translocation by rodents; therefore, rodents may play an important role in acorn fate. (2) Oak seedling density was

significantly lower along the forest boundary than in the other habitats (p<C0.05); it was the highest in the forest, and
significantly different from that in gaps (p<C0. 05) and along the forest boundary (p<0. 05). Predation rates along the forest
boundary and gap were similiar (66.5% and 61.1%, respectively, and p>>0.05), but significantly higher than in the forest

(10%, P<(0.01). By comparing the breast section areas among different habitats, it could be concluded that the acorn
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production in the forest and along the forest boundary are higher than that in the brushland and gap. We propose that the lowz.
seedling density along the forest boundary might be partly caused by the high predation pressure of rodents on acorns, and the
- relatively high seedling densities in brushland or gap partly be caused by rodent’s burying acorns. Correspondingly, the highest
seedling densities in the forest may be caused by high acorn densities and low predation pressure. (3) Seedling heights ranged
from 0 to 100 cm under the dense canopies of the oak, implying that some of the seedlings might have been growing for several
years. The results might also show that the seedling pool had long existed under oak forest canopies. Therefore, Q. alien; IS
likely shade-tolerant at the seedling stage. (4) Saplings were not found in the forest, implying a failure to regenerate. As a
seedling pool appeared in the forest, oak might have evolved a kind of “sit and wait” strategy for regeneration, as previously
suggested. Forest boundaries included complete regeneration size structure series, although saplings were far fewer than
seedlings or mature trees. This indicates that Q. aliena could accomplish regeneration along the forest boundary, despite the
regeneration deficit due to the “bottleneck” size structure in this habitat. Furthermore, the forest boundary, as a kind of
ecotone, might play an important role in forest regeneration. (5) In every size class, oak forests were composed of both
individuals developing from acorns and those from stump plants. This reflects the long-term disturbance of oak forests in this

region and the important role of disturbance in regeneration, dynamics and stability of such forests.

Key words :sharptooth oak (Quercus aliena var. acuteserrata); rodent; forest boundary; size class; gap; sit and wait strategy
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BT W R K (Quercus aliena var. acuteserrata) B—M ] M FERTHBFHXWESTBH AR, ERKRIHE 1 300~
1 700 miE BN . 58 WM (Quercus serrata var. brevipetiolata) \¥& ¥k (Quercus variabilis)Z B AN, W7 K B 103t 3%k 3 & 14
xR T RIEWERR YR FEEE SREERBENYSER R TFIAMEK Y  EMBERF LI THESEHERETERZS
FEYEIR Bt B -, FE R K /MR 1L 1 500~ 1 800 m i X iy 85 1 45 8% 7 1T LA 2 AR 28 AR AR 38 A BT K 261, 78 R b 33 800~
1 200 m BAIE 4 35 T 5 66 7 e BE K I 0 4 2588 (Hamamelis sp. ) XT &8 (Cornus controversa)ZEIE R 2 ARK MY, BEH — 555
PG BR RN R A X Pt R X TR TR SRR ER AR AR ERRMRAERBEEEMNE S BE
ZEMREMGEABMBERNEAEFSRERZEENAE . OEAFHERFERAREFFIHNILITEELE; BoHAREREZHR
THEMBERD NSO EERS A RLSEHALLRE, HEE B W62 EE,

 AXESLHAENMEREFHXNERSH T E,.CBBRNZF BF H AR  HENEEMIY X BEHRE R
BHEARFGFARMAENZL, RKAEFHEENARRAE AL EZEHERNES  RBEHEEMENER . SEIYRE
MEHRIIEFE B EH I ARARERL, e AR F AR R 5 'R — 2 HE,
1 BABMASMRAZE
1.1 B B RN | «
JNIZEHMR G TREMNFERES, AT 102°56' ~104°10'E, 31°25' ~ 32°16' N, 3% [X 388, A4 11s 3 S 0 V1 3¢ 3% 70 3% v 3 380 44 40 /K
%, Mg . THEEETEHE., BR<1500m, HHFHL,URBRHE;BH 1 500~2 100 m I/ L, TERNE GBI
(Quercus serreta) K& (Corylus sp. ) FH M WM RS IEMERBHENSE BRHEFE;BH 2100~2800m AEHE,FTEF -
(Picea sp. ) .1 (Pinus tabulaeformis) . B A E ¥ (Larix kaempferi)FEANTHK, X WSKEIBERFERNSE, THESKA,
THREL 4 TEEXEUR VN ~BFLAMAITES~I0OABIEEZ.RHEN OUALAERSE. YR 11C,.£RKE
484. 8 mm,F#E LK E 1 355. 7 mm, K HBHEE, HBE R 35%~55%"19,
1.2 FEHBEO

MY TREXHZ RN ARX G EREERBEYTREETWERBARX (FE 1D, N 2002% 98 26 HFME, ERE
WMIRARRTFRFVNSHNNEXER BHFE. S=8%F LW ERIIAKPET TP OBKREEE>40 m) , REH T B
FLOERGOMKRERET . EREESHEREREWEFENET,
1.3 WFRAIA
1.3.1 RBXR

(DERZHFHHRE #2002 4F 10 HPAERHEHMARTHENAERET 1 m? BT 4N RERPHIAFRE
A 2568 R, HEW.FE . BAFHE . WEAEZFERKEAEE . BLE. RE. BEURK TR WK SRR
HIEE. N 7R, E 20035 11 AP ARRFENBREIVBERRE 2 359 8, MFEHENR T

(DERRWEHFEZRALE MHRTEREZERIAWZHFRR A NEZINEEDEFGTHHEEZRAR,HEE 7 XENER
FEG12d FMRKFR,
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Table 1 The characteristics of the 17 plots
M 5 EH Area iR Alt.  F7/HE R Tree/ TEEREE i 42 BB T B B 7RIk
Plot Site (hm?) (m) Brush cov. (%) Depth of soil (em) Q. Ba(m?/hm?)  Plot features™”
1 # X ¥ Qinganling 0. 04 1800 90/0 100 86. 5 y Nz <A
2 H X Qinganling 0. 04 1800 80/0 100 121.2 g _
3  F ML Qinganling 0. 04 1800 90/0 100 91. 5 P b
4 # K ¥ Qinganling 0. 04 1800 85/0 80 82. 7 Pk
5 # % Yizijuan 0. 04 1780 90/0 60 69. 2 Fk
6 ¥ 7% Yizijuan 0. 04 1780 90/0 150 52. 5 P ef
7 I, = % Masanwan 0. 04 1750 60/60 70 30. 4 &
8 O, = ¥ Masanwan 0. 04 1750 50/60 70 28.5 K&
9 I, = y& Masanwan 0. 04 1760 55/50 50 25.5 %
10 K F# Yizijuan 0. 04 1760 50/20 50 22.5 K 2%
11~14 4 &% The Ecological Station  0.01X4 1600 0/80 120 0. 00 IR
15~17 #F3% Yizijuan 0.0144X3 1760 30/40 150 0. 00 HE@

* (1) represents inside the forest; (2 represents the forest boundary; @ represents brushland and 4 gap

BRERAKARAETILXEWWE B
B FE AR 3
1T R ¥k Quercus liaotungensis Koidz &, L5
B 20.20.21 . A 57 2003 5§
YN EARERFETERWNEHEE 20024 9 A 26 HIHF
PREALIRE 8RB L E 10 S SR RR ., &2 K —rE, B
3T BRI B LB, 1E R i

1. 3.2

FE PR AL HL -
BRRELRE (BFEEHMMERRERZ) N, FHITHL

K
1.3.3

B E SHMRPEUERARERTSR. &

m) B & BE UL S il A B 5L £
MNEETTE

1.3- 4

1.5 m B 80 AWK, 1 2

BRINEH B RERRRE

=R ITREE

A B LA R A

E 5 H I H A8 &

F EiRSEF R R

MEFRN.

3

7

igl:

AN

LB e Liw e B e I & 2 FER .

1.3.5 HELE BRMNVEITEFHE. AR

b3

AR ARG S ERE, LR E RN AR, SR E AN LR, MBS ERDERRETER TR A A AW
WXSE. BT EFHELLE, &— B % A AEMA S 50 cm (4% 50 cm) I F S AR BRI B HE.H
SPSS10. 0 AT £ At MEE K . XA MG 89 WAL, LARAR /DR DB 2L 45 , BREUOY N84 , UM 12 R /D % o A
AL TR A AR AT R
2 ZRESH
2.1 RESEEFHH L HE R RO B H % H— E 6] 5 8 a5

2002 4
RBREESE 7 KWK
H99.0% M7 3 MHEHbF
2.2 YR IEMT

B X E AR R

2.3 4

i

0 MR G FIAKE S 3 R A
iR FTARE o
— 4 HANEBHER, MNP XT -

R,

RE 100% ,7E 2002 &

i FEAR B

BE % B9 R o s o U] R

R THBRBEEE .,

T

S
IR R E R E

FIR BORSEH A 13. 94 % (N=2 568),2003
FHOR 90. 5%, 758 12 R AR
B AR 4] 0 2. 80% .0 F1 O,

HIRIRMBREEREE
BZEEEREEELR(F=18.069,df=2,p<0.01)., PREFIAKE 877 LA K
P IRRAMBRENXIREERBEREEER, EARZ S E B BUR & B>

IR S A 353 B9 1 P B AL i

1S —R AT R AR

£ 10 H A, B 3 My T B
= E R BE AR EF N E Corylus heterophylla var. sutchuenensis W B ¥ Elaeagnus pungens Thunb. 55T Fargesia Sp.
E 501 IR IR 400 i 7 [F Wi B & IR 210 B

104N 1 HAE 3R E4 BB

T 48 A,

NG5 T 40 18 & B R R 3 P 4
P AEEER 1 MREESEN L AYERITE, SEME VRERAELBANR 1

SRS R MRS SA/R T AN AT,
— M E AR R B R LB 17K 1.5 m BH4h

1 90% LA E

AR HTHE ST ERBE

(B E<1.5

X 1~10 SHEMTPHRAEEE =

] SPSS10. 0 fff One-way ANOVA FEHH L H

FHBRRASEIHHBE R LT, A 25. 65 (N=2 359),
RN 99.5%. BRMEREKXKRE FHMmzI T BREBEE B HF

211 KL 5E4F

TR (R 2D,
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2.3.1 YHBEEEXRNHEEIM 1~6 SHRPHEMP, K
H TS BB 78. 6% 7E T~10 S ARG, M EE4AE &
BEH 85. 6%,

E1~6 SHPHEHP . TAMPLEHWBENHESH
BT A B B 150 cm B REA FEEHE . &£ 7~10
g, AR E RIS B mE el
MeEE MR BRTHAMERRAAHHE IR E D,

2.3.2 ARAAEBETHHENTEEZR 4AREETHEESY
MEFEZEAEEEEER(F=18.069, df =2, p=0.000)
(F 3),

BB B R BRI KRB 4 BB M >

EASHKE>>KG P ARG a 40 & E & T oK T HAh

K2 PPHERP HRENHKTEIMERIERYNAEEZS
BIL®

Table 2 Multiple comparisons of predation rates of acorns between

the inside, the boundary and the gap of forest (by T'amhane method')

e b B TEWEE oo
Mean Std.

Habitat treatments Comparisons _ Sig.
difference error

B Inside forest M % Forest boundary**  —0.5111 0.1027 0.000
WA Gap* * —0. 5556 0.1027 0. 000
# % Forest boundary ## Gap —0.0444 0.1027 0.970

Tamhane F#: . F Z4E 5 BT Z B Tamhane method: used when
the variance is not even; * x J ZFF 0.01 /K ¥ & ¥ the mean

difference is significant at the level of p=0. 01

AR THMAMENBRABEZEZR KPHNEAZH EANREZHREEEZER AP HREZHNEREER.

B L4 Seedling

1

= | ] [ | ]
0 20 40 60 80 100 120 140 160

3

: ! i
0 20 40 60 80 100 120 140 160

O #§4H Sprout
500

400
300

200
100
0

— W

0 20 40 60 80 100 120 140 160

500
400
300

200
100

P i U

20 40 60 80 100 120 140 160

[,
<

500 500
) 5 [ 6
2 400 |- 2 400 -
Z 300 3 300 -
¥ 200 B 200
¥ &
& 100 - < 100 |
0 | } N ] j b | 0 1 1 J
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
80 r 80 r
— 7 — 8
60 60 |-
40 | 40
20 P-I l] ” “ JI 20 [I || ﬂ "
0 _ e 1 | 0
0 20 40 60 80 100 120 140 160 100 120 140 160
80 80
— 9
60 |- 60
B
40 |- 40
20 |- J] 20
0 ;L._ﬂ_h_u_ﬂ_l_ﬂ_n | | | 0 J]
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140
HAEK/PE H (cm)

E1 1~10 S FHEPHEERER/NDEREE 10
Fig. 1 The height size structure of seedlings in 1~10 plots
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2.4 MR R/NEREH |

B REH I R KA /NG (B 2) B Rk AL s b, S04 M
BRHBESBEA 8. 7T%(N=263), K SHELN
13. 3% s TEMR G B A BB E 5B BH 77. 2% (N
=285, MBZEPTEYNE MY B (<6 cm BIFTr B,
ML AEEESHRD 22.8%.,

HEAABITKLSm BEHSEFHRERN 1.6 cm, H
MW,7E 1.3.5 B, R 1.6~8.5 cm BRI, T
2.4 S BRRTE 1. 6~6.5 cm R RIMEIK 6 SRR
E1.6~4.5cm BREMHEK, £ 7~10 SEH#P, T F K/DR
o) B A A 2 R A A |
3 ig
3.1 HiEHERRETES .8 KRR s it

B Z4EHEk Seedling crop

X3 AERENTHYENEBEERHAZEIEE(LSD)
Table 3 Seedling densities of seedling pools under different habitats

and the multiple comparisons between them(L.SD method)

V159 % E _
4 55 N AR EE 2 E %
: Densities , .
Habitat Comparisons Significance
Mean -
ME Gap 0.551 7 M Brushland 0.178
PR Inside forest* 0. 045
M % Forest boundary* 0. 020
¥ M Brushland 0. 815 M Inside forest 0.471
W& Forest boundary* * 0. 001
A #1 Inside forest 0.931 #% Forest boundary* * 0. 000
M2 Forest boundary 0.061 #H Inside forest™ * 0. 000

¥ The mean difference is significant at the 0. 05 level; * * The

mean difference is significant at the 0. 01 level

O #4454k Sprout crop

15 15
1
10 10 |
S F 5+
0 L II | S B 0 L1
0 2 4 6 8 1012141618 202224 2628 30 0 2 4 8 10121416 18202224262330
15 15 —
3 4
10 10 |-
S I 5+ I |
0 I B S I I S B 0
0 2 4 6 8 101214 1618 202224 2628 30 0 8 10121416 1820 22 24 26 28 30
15 15—
5 6
St Ty
2 2 |
E 10 | g 10}
Z Z
& &
0 L1 0 N T 0 L l I T B B
0 2 4 6 8 10 12141618 202224 2628 30 0 2 4 6 810121416 1820 2224 2628 30
60 7 60 8
40 - 410
20 —J‘I 20 -
0 -[Illlu_l_l..glllitl O-I-In_-n_J-Il'lcunlllll-l
0 2 4 6 81012141618 202224 2628 30 0 2 4 6 8 101214161820 2224 2628 30
60
60 9 i 10
40 40 -
20 | 20—[| II
OA.ELJ]_J]_I:_I._._. A N N N N N B 0 [P N T N R R R B B
0 24 6 81012141618 202224 2628 30 0 2 4 6 8 1012141618202224 2628 30
&% D. B. H. (cm)

K2 1~10 SREMAIRER/NEER
Fig. 2 The D. B. H. size structures in 1~10 plots

SEAF IR Ry L B 7E 2002 EF 2003 FERTL LB AN 13. 9493 25.65% ), X— FHSABRAEAEMNRE, B —FEH



5 3

pill:
ol
-

& F B AR

—

A
1z

HIRREH — BR GEHEMRER

&

¥4 991

=

i R B R Y, X R R I A B B R BRI E A
PR B &R T
REV TR KRB,
BREEBRRESTANIO AEBINGE 2 £
TN 2. 8%, BB 0.5 % ISR ER T
TRFREH KT

i

HREHEH R
2 1] fE &
3.2 BiNWsR4E
YT BB HEEE 1R/ m?, 3

& &=

L AF

g

_KE

penill
il

1E Ak

* %%&[151

18]

CREBRRFLE

A

¥+, A] B 3

Y

F T 1 2 T AR B Fb E‘Jfléﬁ{t
LR ZERRE) 90.5%, K HF

7

B IRREEER,
FE B “ A £F (Sit and Wait) "iK B%

/

R RS ARREEF TR
FE
AT BRI S iy b

F7E 100 cm L F & AN

B2 B

JHY R BT FE RS E AT B FHREHAEE A,
A 99.50 . RUARRERMSEZET S EHEKRE.
6B AE H AR o 7E I 1 i

)\

[18,18] s’d!.]iEEﬂ ﬁﬂ%

K FEER

N

HREFRALBEER 2003 4

EEH AR 2. 8N NBFERUBEENREDHBE R

B A ERAE e, T A R b BB A Y

ER B, FRE R A

e

jﬁﬁwﬂﬂﬁOE%_A#
VEENHRFREELER,.IFA
, 318 BA 7%

He 3 — BURY 4l i

BoRHGEESEMAMNAKTRIURBREFEN, RAEFIFHNIEEVTLUFERIAATHN. YEAFFHOHHEEESRS

— B H, WA AR B T EE R W BA AY . X R BE VT RE IO B AT HETE -
G BIKE , AT BB —Fh“ A F7 "R BE , X M K BEFE Rumex acetosello HIAR %
EHEYEFHTR S
3.3 HEwEMYEREE R
E—ERE
Z>MRENEN. BT AN AL
N RN E gk
BZERRXERSF
BERAEMNE P4
i) R BUR 1S Bl EL AR
T R & SR A R s FUE
By iz ) i H Herrera & Jordano %5 BH . 3 MK B
~ 1R 25 10 BLTE R EL 7 AR
AP
% R Al e AR R 2 e 2 3 3h ) &
3.4 BRER/PNGHGRK Z k5% EHHIE
E R/ —RBE T S A W ERAR A
R TR B B, R FIARY

fm‘*

SE

& M &l 4% ] A

LA

e

e

THEZ K.
FEREMEXR
45k B AR SR R/DRIE EE,

FAEE.
=35 T AR E
B 5 ZU S

ol v N

2l

- 23 fg 42 Wl T AR R -
© A0 H Rt N iz R AR b B R/ BUE . B R BT I

AN ERE, MAEHOHEERTHET TRy 1/15 Ah . XIRBHEREREMLE

LR EMANBRRIMIRER

oA A ST, DA PRE

7 AR 7 X R R A 3
LY HERNFRE RN RES S

BHEHRI,

&
b

A, R ETAUR B S R B /D, B a3 B H AR
—EH IR ]
B4 A SN B AR Y 32
s » 40 B 7E
Gt —

3.5

W
ﬁ::
BRAR

MBENRBSHHAREERUKE ESHEE
B . MERZFEECBNERRINF L UL, AR EUR B G W TE R & E A TE R, TE MR PR AR BB HE AT LI B B 4
Gul UM E ROV EFNXEE S AEZECERE EMAREMELERE D, REpmBREaR, H
AR S B BT 9 SN EE B © BIAE T 58 8K 2R BB BT RO A O BE T R SR
TREREH ORIV RE WM AR FHEREH, XUAET RIS

- K

2.
131

==

.

i

- 7

3
FH B £

al¥fm

LR 15 Bl YR
e

1 4

A HI 4]

=R

-

*ﬁ%tl
i

X BR AR R R 4
1 15 18 BR B8R 2F
ik BH 556 14 B AR 1Y BE 4
BREE R A, H 3
= B R RN E S
= FE AR FASE A

=K

AFTFRIE,

S MEIBE R A4
EH AR IR, TR
= e TR 98 .
CERAET
] T % . AR B8R 4

5P
LN A

B B ] BETE . © 2 RIE , /DB 3L 30 ) /Y #iz 1

B 4N LTS R B AR TR R S
LR & B 7E A [

2 A B 5% B 0

D1 SR EAT T BESE, TA D8 B 16 B B B9 BB ORIRG
B, A _EJEMOE 8 B H R TR (e 2

, 5] LUTE BB 5 B 3R AR AT ST A
XA E 1 B K /N KT FRE I BERT R 2 A T B . HKH
TE SR M BB, X R B

F R L, XERAE AR %R

AT 4 %ot

Y- SUEZS: ¥k

P> >REEEEN, BREEN BB

CNER R — T RER S E,
=3 2 S B AR

M > K
TS R, Ky

:,;H(t

PR ERNE ., TMHEMPRESR WK R TERE HEMEA
B XS RMHR T A EE

BRI H A BE R AR
AR AERE

HRZE By B R A

B R IR R

-

PR IR EE AR

H

ST A

A]

TR R RAR BRI HEE 1.6 cm(150 cm F) 2] 6.5 cm 8(EF 8.5 cm Z 8], 1
R TEBEREN T 2K M, FERG S G BB KNSR — 1T

HF&AEKRERHNAE

a), B SE A ARG
1A B )R B
HETEAERIH

WERRER .

R

FEEMNE T Z 2 &
UL B R BRAFEBRURMNB ) E

F R R R A
AR K B 3T 89 A RS

5
i 4 RO K
A

BT ;BEARME
CET, B A 5

N

-

_ﬁ%

¥ T B0 B AR P9 ST BY
B, A
AL R B EH KB,
WEMFRARK/DNEERY HZ-4
U, BEE MR B AR L LR B
FIE . BE L BERBEARER R

I

KRR, Y K A
= B 032) S e 25 10 ER I A S Y

B, Y R

P EH A B AR K|y EE Y

~ [ IE B B A
PR 2% 2 BB A Y 3

FE X,

S A A AR L T
SR MO BER AR B LT 2430 0 5

= AE AR R B 2 A, U B i b X B B 1T W PR AR B 2 i £

=S4 R

BT M S A R, AR TR B B M
o0 TN

EIES AR, FBUHER A




992

£ 5 F W 25 #

(FERRB—HERE HHUREEHINMFEEENAC SR AFEMNITARRHFR B RIVLARUREHE £ ML ERE R #

MENHRMBEOENTAERBAFERAE . X RN IR B BRH 0 “XUEEF 7R T B8R S AR B i i
BEMERAFTHEEEHNHHREZ—,

References.

[1]

L 2]

[3]

[5]

[ 6]

[ 7]

[ 8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]
[22]

[23]

Yue M, Ren Y & Gu T Q. A preliminary study of Quercus glandilifera var. brevipetiolata forest in Foping Natural Reserve. Acta
Botanical Boreal-Occident Sinica, 2001, 21(1): 146~153.

Yue M & Zhou H X. Diversity of higher plants in deciduous broad-leaved forests on the northern slope in Taipel Mountain. Acta Botanica
Yunnanica, 1997, 19(2):171~176.

Ye Y Z, Weng M & Yang X. Studies on the diversity of Quercus communities in Funiu Mt. Chinese Bulletin of Botany, 1995, 12:79~
84.

Ju T Z. A quantitation study of the interspecific association of Quercus aliena var. acuteserrata community in Xiaolongshan Mountain of
Tianshui. Acta Botanica Boreal-Occidental Sinica, 1995, 15(3): 250~253.

Cai Y L, Fang Q Y & Zheng D G. Interspecific correlation of deciduous broad-leaved forest in the north slope of Dabie Mount. Journal
of Biomathematics, 1994, 9(4). 156~162.

He J S, Chen W L & Liu F. History of disturbance and regeneration strategies of Fagus Engleriana and Quercus aliena var. acuteserrate
in forests in Shennongjia, Hubei Province. Acta Phytoecologica Sinica, 1999, 41(8): 887~892.

Liu F, Chen W L & He ] S. Population structure and regeneration of Quercus aliena var. acuteserrata in Shennongjia. Acta Phytoecol.
Sinica, 2000, 24(4) . 396~401.

JuT Z. Analysis of age structure of Quercus aliena var. acuteserrata community in Xiaolong Mountain. Journal of Northwest Normal
University(natural science), 1994, 30(3): 80~82.

Liu Q, Bao W K & Qiao Y K. Studies on the interspecific relationship among dominant species of the semi-arid valley scrubs in Maoxian
on the upper reaches of the Minjiang river. Chinese Journal of Applied Environmental Biology, 1996, 2(1): 36~42.

Pang K W. The content of available Al of the top soil and its effects on the growth of Cercidiphyllum japonicum communities in Dagou
basin in Sichuan. Journal of Mountain Sciences 1999, 17(2): 147~151.

Hu Y J. A study on the population struture of vatica hainanensis in Hainan Island. Acata Scientiarum Naturalium Universitatis
Sunyatseni , 1987, 30(2):96~1009.

Liu Z H. A primary study on the structure and dynamics of Castanopsis fargecii population on Jinyun Mount. , Sichuan Province. Acta
Phytoecologica ET Geobotanica Sinica, 1990, 14(2):120~128.

Cai F & Song Y C. A study on the structure and dynamics of Schima superba population on Wuyi Mountain. Acta Phytoecologica Sinica,
1997, 21(2):138~148.

Gac X M, Wang W, Jun X D,et al. Size structure, ecological significance and population origin of Quercus wutaishannica forest in Beijing
mountainous area. Acta Phytoecologica Sinica, 2001, 25(6): 673~678.

Rundel P. Community structure and stability in the giant Sequoig roves of the Sierra Naveda, California. American Midland Naturalist,
1971, 85. 487~492.

Yu X D, Zhou HZ & Luoc T H. Insect infestation and acorn fate in Quercus Liaotungensis. Acta Entomologica Sinica, 2001, 44(4) . 518
~H24.

Zhou Y X, LiM G & Wang B S. Age and height structures of Cryptocarya concinna seedlings in Heishiding forest. Journal of Tropical
and Subtropical Botany, 1997, 5(1):39~44.

Herrera J. Acorns predation and seedling production in a low-density of cork oak{(Quercus suber L. ). Forest Ecology and Management,
1995, 76: 197~ 201.

Shaw M W. Factors affecting the natural regeneration of sessile oak (Quercus petraea) in North Wales I . A preliminary study of acorn
production. Journal of Ecology, 1968, §6:565~583.

I.ouda S M. Predation in the dynamics of seed regeneration. In: Leck M. A., Parker V. T. & Simpson R. L. eds. Ecology of soil seed
banks. New York: Academic Press, 1989. 25~51.

Javis P G. Interference by Deschampsia flexuosa(L.) Trin. Oikos, 1964, 15: 56~78.

Myster R W & Pichett S T A. Effects of litter, distance, density and vegetation patch type on postdispersal tree seed predation in old
fields. Orikos, 1993, 66: 381~ 388.

Houle G. Spatiotemporal patterns in the components of regeneration of four sympatric tree species-Acer rubrum, A. saccharum, Betula



EFhE S HEBEANXAEH —RRBR . IEENREEH 993

[24]
[25]

[26]

[27]
[28]

[29]
[30]

[31]
[32]

[33]

alleghaniensis, and Fagus Grandifolia. Journal of Ecology, 1994, 82: 39~53.

Klimes Leos &. Jitka Klimesov. Root sprouting in Rumex acetosella under different nutrient levels. Plant Ecology, 1999, 141.: 33~ 39.
Hutchings M J & Kroon D H. Foraging in plants: the role of morphological plasticity in resource acquisition. Advances of Ecological
Research, 1994, 25.: 159~238.

Herrera C M, Jordano P, Lépez-Soria L, et al. Recruitment of a mast-fruiting, bird-dispersed tree. bridging frugivore activity and
seedling establishment. Ecological Monographs, 1994, 64(3) :315~344. -
Miguel V & Patricio G F. Post dispersal seed predation in a Mediterranean patchy landscape. Acta Ecologica, 1996, 17(5): 379~391.
Tanaka &. Hiroshi. Seed demography of three co-occurring Acer species in a Japanese temperate deciduous forest. Journal of Vegetation
Science, 1995, 6: 887~896.

Watt A S. On the causes of failure of natural regeneration in British oakwoods. Journal of Ecology, 1919, 7:173~203.

Hartshorn G S. Tree falls and tropical forest dynamics. In; Tomlinson P B & Zimmerman M H eds. Tropical trees as living systems.
Cambridge: Cambridge University Press, 1978. 617~638.

Denslow ] S. Tropical rainforest gaps and tree species diversity. Annual Review of Ecology and Systematic, 1987, 18: 431~451.
Larson D R, Metzger M A & Johnson P 8. Oak regeneration and overstory density in the Missouri Ozarks. Canadian Journal of Forest
Research, 1997, 27(6); 869~875.

Liu Y C, WuM Z & Guo Z M. Studies on biomass and net production of Quercus acutidentata forest in Baotianman Nature Reserve. Acta

Ecologica Sinica, 2001, 21(9):1450~1456.

$EUW:

r ri — 1 r1 —/1 1 i 1
o Q0 =] (- on e a2 i ok
R S N I T A R A R T S N I T Y T R T |

1
[w—
-

5. AR . EXH. #IEXZARARFPXEREEKRT IR, AILEY¥#K,2001,21(1):146~153.

0. RA4%. KEdtE&Er B Ay S EESE. omEPPTR,1997,19(2):171~176,

ke, B, B R&EUBEBEZHEENPIR. HYEER, 1995, 12.79~84.

EX2. RAK/MELUSEREREFRIXRTEST. AEPFIR,1995,15(3):250~253.

oAy, FHEBLE. KLt EY R AREEHXHTIR. SR FEFEH1994,9(4):156~162.

Medk, X, BRHEN. HREBRKOCKERAMGEEMEARE TR EREFHER. HYETFER,1999,41(8):887~892.
X, BRI REE. WREMRBEEMBEIRENSETNHR. HYPEEBFR,2000,4(4):396~401.

EXE®. XAKMELGEEERBREDSHIT. AILBEREZEZRARAPER, 1994, 30(3): 80~82.

XK, R, FF KR IR LB RBEETERNAEANBMBEXROTR. NASHEAYFER,1996,2(1):36~42.

B W KWFBBETWEEEIRERMEEMNRENE®R. LIMER,1999,17(2):147~151.

HEE. BHOBTHRBENGTE. FILREEZR(ERABEM),1991,21(2):91~97,

XNEE. WIEEZ LERHBERRZSENNEHR, ADEESFSHEYFEFIR.1990,14(2): 120~128.

B, XAB. RRUATHHSHHIEZNHR. HYEETFMR.1997,21(2): 138~148.

B, EH . HBEE,E. ARUWRIREANEESEH HHERNAESEEX. HYAEST*¥MR, 2001,25(6):673~678.
FBE, RAE, PXE. BERAFENIFRBHTFoZHERE. ERF#HR, 2001, 44 (4); 518~524.

B, Z2%, THB. ST FRGTEHHABEE TR R TH (Cryptocarya concinna) I W EREHW AR ESEH. WiF TS Y FER,
1997,5(1):39~44.

NEX.RBEE.BFRE. ISETXEERRPREEKAEYRBRMSE™ IR, £53%#H,2001,21(9):1450~1456.

- i




