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POPULATION STRUCTURE AND REGENERATION OF QUERCUS ALIENA VAR-
ACUTESERRATA IN SHENNONGJIA

LIU Feng CHEN Wei-Lie and HE Jin-Sheng

(Institute of Botany . the Chinese Academy of Sciences, Beijing 100093)

Abstract This paper focuses on the structure and regeneration of Quercus aliena var- acuteserrata populations in
the Shennongjia area of Central China- These populations are widely distributed and well conserved- Analysis of
size structure and spatial distribution pattern shows: 1) the number of seedlings ( height <1.3 m) and saplings
( height 1.3-4 m) differs between plots, while the number of individuals in middle size classes exceeds that of
larger size class; the lack of individuals at some size class is a common feature of plots; 2) seedlings, saplings and
adults all showed clumped distributions; and the degree of patchiness varied with the grid size analyzed: clumping
was stronger in seedlings and saplings than among adults: 3) Quercus aliena var- acuteserrata populations regen-
erate mainly via the production of seedlings: The appearance of which is closely related with the formation of
gaps- The density of seedlings and saplings was lower where shrub cover was high and many of saplings died as a
result of intraspecific and interspecific competition- Disturbance, such as the formation of gaps: is important for
saplings to enter into the upper layer of the community -
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Table 1  Basic characteristics of Quercus aliena var- acuteserrata forms in different plots
Bt Hh o [iigo K e Y1) Pehis P N=F 31 422 D T R
Plot Site Area(hm?)  Alt-(m)  Slope  Aspect Location Tree coverage( %) Ba(m® + hm )
9701 =+ Sanshiliuguai 0.04 1860 40 ° 1I5NW & Upper 85 38.1
9702 BRMEE  Chenlinzuo 0.15 1340 18 ° 20EN o Middle 80 28.2
9703 #iTE% Puziwuchang 0.16 1720 25 ° 25NW o Middle 90 37.9
9707 BFEMEE Chenlinzuo 0.02 1390 20 ° 35SE o Middle 75 27.0
BV MR 2
Pt B R B %ﬁﬁﬁ%&@&lﬂsﬁ@ 7l 0 density(ind  hm %) TRAEAF
Plot Dominance( %) Q-Ba(m” + hm %) Main companion species
=4 <4m
9701 46.0 16.4 550 850 Rhis —Ipis5 —Los 1 —Sx5.3
9702 75.3 21.2 1593 167 Cfos—Cs6.0 —Bls —Les.s
9703 56.5 21.5 776 81 Cjels5 ~Vh7.9 —Cas.s ~Lito
9707 56.4 15.2 3350 1200 Plsio s —Chs.1 — Qg5 —Psis

Ba: Breast area

Lo: a4l
Bl: ZM#E  Betula luminif era
Ca: 52  Coriaria sinica
ngﬁﬁigg’ Quercus glandulif era var- brevip etiolata

pedunculosa; Lyonia ovalif olia

quinii Le: XML  Litsea cubeba

betulif olium

The subscripts represent the importance value of that species

L ( Spiraea hirsuta) \HZ( Coriaria sinica) %,
BARH TIARZSEMEARRZES X,
FrUAE RN, M b, FEASE . B Carex
sp-) EZE(Viola sp-) EIKKL( Tiarella polyp -hyl-
la) FEAEMAEL( Tricyrtis bakeri) JREEE, R
V) FEEA K ( Smilax sp-) LK F( Schisandra
sp-) %o
3.2 R/NgH

YT BE MR A= 1 HE S AT AR SORE T A 2 B 1A
WRARAE IS 5 M AR A [l 7 72

AGE=17.4+0.826pBH (R*=0.754,

p =0.000, =15

HZ I 7 RE R FE b P A BE TR AN A Y
SEUS S TSR B A A AR T SR TR X ORI R
INEERE IR B A MR BRI R 251

Hi1%% 2 a5t AN [ B A 3 mb B D MR AR 04 4F 1
S TE Y, BP A TR e AL T AN R 9 B B, At 9703 1y
AR ORIA 41 4R, TR 9707 X 23 45, it
BERMER P /NS A o0 A P (18T L) S Btk MR ol
FERY /NG A A 6] R A S T AS [|] {ELEL R SR UL 83
VbR R S N R B B £, IR,
2J1 P Y RO AN TRl R 2 P RS T G A s
B, [F, AR —E R ARG,

M

Q- : BUMIEE  Quercus aliena var- acuteserrata
Sx: KL Sorbus xanthoneura

Li: HEARZET Litsea ichangensis
Ps: WU Prunus serrulata

Rh: ¥ E*:ES  Rhododendron hyp oglaucum
Cf: A i

Cjc:VUHEAE  Cornus jap onia var- chinensis

Ip: BW&H  Ilex
Cs:F%E  Castanea se
Vi 3R Viburnum
Pls:tt%&F Platycarya strobilacea  Ch:HEZE  Castanea henryi
AR — R A B TAR AKX R B

Clethra fargesit

R 2 TR SRR NME BRI
Table 2 Basic characteristics of Quercus aliena var-
acuteserrata in different plots
e PR moRMIfE mAMARE mORAER FHAER
Plot Average DBH Max-DBH Min-DBH Max-age Average age

(cm) (em) (cm) (a) (a)
9701 19.3 29.3 8.3 42 33
9702 8.9 41.7 3.5 52 25
9703 29.0 51 2.8 60 41
9707 6.4 18.9 2.2 33 23

e KA 55 - B AR e 1 th AR AR e BT 7 IR TH S8R The

maximum age and average age are all computed from DBH

40 40
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Fig- The size structure of Quercus aliena var-

acuteserrata populations in different plots
a: X Height<1.5m
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P B AR PR Ui, R SR R S5 R RO B9 28 /N T
HE5E, fERRFEM 9701 ShROREMBAY 25 RUE B, A Ei4)
W SR AERE I L R S 20 1F RO SREERE S, X
UEBA A e AR AE /N RS B3R 57 A
Wi, X A] AR TR A RO R 2 DR
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Table 3 The distribution types of Quercus aliena var- acuteserrata population
FEdL Kb MAEFE R FEEFE Lloyd RYMEHEIR IS HK  Cassie 64 Morisita $84L %R A
Plot  Size Index of clumping Mean crowding Index of patchiness K Cassie index  Morisita index Distribution type
9701 =4 1.78 3.08 2.24 0.81 1.24 2.22 ¢
<4y 2.44 4.76 2.06 0.95 1.06 2.02 c
9702 =4 0.28 4.47 1.12 8.21 0.12 1.12 re
<4 0.33 0.74 1.78 1.28 0.78 1.80 re
9703 =4 1 1.60 2.27 3.38 0.42 2.38 3.40 ¢
<4mn 2.31 2.51 12.37 0.09 11.37 22.86 ¢
9707 =4 0.57 8.94 1.07 14.77 0.07 1.06 re
<4 0.81 3.81 1.27 3.71 0.27 1.25 re
c: BESAM  Contagious distribution r: BEYLAT Random distribution
*® 4 TERETHEBERE MY HER
Table 4 Distribution patterns of Quercus aliena var- acuteserrata population in different scales
Pt TR JTHEHUR 4 H B S B0 0T MR 1A ¥ H i E
Plot Size( mz) Number Seedlings & saplings Adults Freedom
I F Iy F
10X 10 4 1.93 12.21*** 1.14 2 3
5%X5 16 2.02 3.447 0" 2.22 2,707 %" 15
9701 9 x2 100 2.85 1.67%" " 3.90 16177~ 99
1x1 400 4.80 1.34%%7 15.58 1.77**~ 399
10X 10 15 0.85 0.74 1.05 1.82** 14
5%X5 60 1.80 1.33** 1.12 1.48*** 59
9702 2x2 375 7.50 1427+ 1.67 1.43% %+ 374
1x1 1500 10. 1.14*** 2.74 1.28*** 1499
20 %20 4 2.46 6.85% %~ 1.13 2.81%* 3
10X 10 16 4.10 3.48* %~ 1.59 2.67* % 15
8§X8 25 4.17 2.58% % 1.63 2,117~ 24
9703 5x5 64 13.13 3.31% % 3.40 2.6%%% 63
2%X2 400 20.51 1.59*** 17.72 2,767 399
1%x1 1600 20.51 1.15%** 40.75 2,047 1599
10x10 2 1.14 4.17 1.02 2.57 1
5%X5 8 1.25 1.81 1.06 1.57 7
9707 5x(C)1994-2021 China Acadgmic Journal Elecfroni¢ Publishing Fouse. All rights reserved. http;//www.cnl
1%x1 200 3.62 1.30*** 2,447 1.48 199
* I4: Morisita 850 H F AR EYAREE  Morisita index Use F distribution to test the significance **ap <0.05 * % x :p <0.01
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Table 5 Relations between seedlings and saplings and basic characteristics of the Quercus aliena var- acuteserrata( Q) community

Bt e LA FET- AR LA Q- Ik HARZEHE FrARZEHE
Plot Seedling density ~ Sapling density Ratio of dead saplings( %) Adult density Shrub coverage( %) Tree coverage( %)
9701 850 0 0 550 5 85

9702 113 54 67.5 1593 95 80

9703 81 0 0 776 60 90

9707 600 600 20 3350 20 75

* B SR AL Rk hm
FiRE SE BT
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PR (3% O) . fEAEH 9701 F0 9703 v 4yt i 5k
SRR, I SRAX PR AR LE S 25, B AR R A
FHAS B 200 SBT3 BCE & ) T FE(Cho &
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