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Spatial distribution patterns of Quercus liaotungensis population in Lingkong

Mountains
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Abstract; To study the mechanisms of formation of spatial distribution patterns and variations of Quercus liaotungensis
populations, (. liaotungensis populations in different community types were analyzed in five sampling scales (2m X 2m,3m
x3m,4m X4m,5m x 5m and 10m x 10m) using David and Moore’ s index, Lloyd’ s index , Morisita index and the methods
by comparing mean square and block size. The results indicated that the distribution pattern of Q. liaotungensis population
was determined by its biological characteristics and the microenvironment in communities. Under similar climate and site
conditions, the spatial distribution pattern was significantly correlated both with microsite associated with microtopography
and the ability of re-sprouting of stumps. The effects of the population characteristics on the patterns were represented
mainly in the composition and structure of the community. The spatial distribution of Q. liaotungensis in a given population

was also determined by other co-dominant species For example, under the canopy of Pinus tabulaeformis only few
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individuals of Q. liaotungensis could be found. But a dense Q. Laotungensis cover could be found around a Q.
liaotungensis mother tree. The present study found that Q. Laotungensis populations show clumped distribution patterns in

early succession stages and random patterns in later succession stages in different communities.

Key Words: Quercus liaotungensis; distribution pattern; community types; scale; dispersion index
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B RS RE M R A AR B . BB RIS E AR (Q. mongolica) TR B AR ( Q. variabilis ) % KH
SRR X, K, IRBRERE GBI ZH— Rk, ERIEF EE 0 m7ErE. L. pk
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A BRI R R RAN R T S TS BRI K.

1 ARRBRARARFE
1.1 B XA

MARRA TR IFEERE S R, BB ARE 112°017 ~112°15, 4646 36°31" ~36°43', BA
BT R YR R 1 2 USRAFAE , 4R 391 8°C , 4F H B 2600h, JLFEHA 125d, 4E FEFR & 600 ~650mm , B
T ~9 A, MZETERARM, IR 1150 ~2088m(FIY{E Ny 1760m) , HuF B EREF R Rikm P, 50
EERAKRE, LEUB I AEEN E, 2EEH 4931hm’, EEFT AW #H LR WA A #E(Betula
platyphylla) .z #E( Betula dahurica) BB ( Juglans mandshurica) |14 ( Populus davidiana) %
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ABFTE AR A M B8 4L Lloyd BSFIJFHETEE (m ™ ) MIRRIEE(m ™ /m) \Morisita 354K
AR BB T R
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=1
t=m (2)

A, n TR RN B Bt 5 1 s (n - D) BHERZRBEN,
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Table 1 Identification distribution pattern for Quercus liaotungensis population in different communities

IRE R Lloyd 84t Morisita $5%¢
e & i) ﬁﬁ%ﬁ Coefficient of dispersion Lloye index Morisita index
Community type (m) C . £(0.05) Pﬁfj'm N me/m I X2 X%o. o) Ptie)%m
T ARARSEFR 2 1.4375 3.0777 1.9842 C 1.7231 1.3254 1.3357 142.308 123.225 C
Q. lisotungensis 3 1.6420 3.1451 2.0106 C 3.1923  1.2126  1.2389 78.8154 65.1708 C
pure forests 4 1.5865 2.0318 2.0639 R 5.7231 1.1006 1.1091 38.0769 36.4150 C
5 1.2944 0.8061 2.1315 R 8.2538 1.0237 1.0342 19.1454  24.9958 R
10 0.9538 -0.0565 3.1824 R 31.6077 0.9801  0.9989 2.8615 7.8147 R
TR 2 2.0729 9.2603 1.9760 C 1.6190 2.8912 2.9260 308.857 178.485 C
Q. lisotungensis- 2.1884 6.9803 1.9949 C 2.3571 1.9643 1.9880 151.000 89.3912 C
P. tabulaeformis 4 2.4615 6.4540 2.0227 C 3.5000 1.6667 1.6867 96.0000 54.5722 C
community 3.5776  8.7412  2.0687 C 5.9286 1.6939 1.7143 82.2857 35.1725 C
10 9.7143 13.7785 2.5706 C 21.0952 1.5068 1.5250 48.5714 11.0705 C
T ARMR-E e 2 1.1291  0.9084  1.9842 R 0.3478 1.5123 1.5810 111.783 123.225 R
Q. lisotungensis- 0.9855 -0.0710 2.0106 R 0.4348 0.9263 0.9684 47.3043 65.1708 R
B. platyphylla 4 1.1703  0.5899  2.0639 R 1.0435 1.1342 1.1858 28.0870 36.4150 R
community 1.4812 1.3177 2.1315 R 1.8261 1.2703  1.3280 22.2174  24.9958 R
10 2.8261 2.2365 3.1824 R 6.8696 1.1947 1.2490 8.4783 7.8147 C
LRI B 2 2.3835 9.7335 1.9842 C 1.6296  6.0357 6.2678 235.963 123.225 C
Q. lisotungensis- 2.6512 8.0894 2.0106 C 2.1481 3.8985 4.0484 127.259 65.1708 C
J. mandshurica 4 4.7006 12.8193 2.0639 C 4.5926 4.2524 4.4160 112.815 36.4150 C
community 5 4.2444 8.8853 2.1315 C 4.6667 2.7654 2.8718 63.6667 24.9958 C
10 8.7284 9.4653 3.1824 C 12.2963 1.8217 1.8917 26.1852 7.8147 C
T HRAR-B -4 2 1.4888 3.4387 1.9842 C 1.6639 1.3982 1.4101 147.387 123.225 C
Q. lisotungensis- 3 1.7123  3.7353  2.0040 C 2.8067 1.3208 1.3320 94.1765 73.3115 C
B. platyphylla- 4 2.2686 4.8308 2.0452 C 5.1596 1.3008 1.3118 65.7899  42.5570 C
P. davidiana community 5 2.3479 3.6914 2.1315 C 8.6387 1.1615 1.1713 35.2185 24.9958 C
10 1.3754 0.4597 3.1824 R 29.7815 1.0011  1.0095 4.1261 7.8147 R
ST ARAR-TH - e e 2 0.8384 -1.1371 1.9842 R 0.0800 0.3200 0.3333 83.0000 123.225 R
Q. lisotungensis- 3 1.1533  0.7512 2.0106 R 0.6400 1.2544 1.3067 55.3600 65.1708 R
P. tabulaeformis- 4 0.9167 -0.2887 2.0639 R 0.8800 0.8800 0.9167 22.0000 36.4150 R
B. dahurica community 5 0.5093 -1.4720 2.1315 R 1.0400 0.6656 0.6933 7.6400 24.9958 R
10 0.2533 -0.9145 3.1824 R 5.4400 0.8704 0.9067 0.7600 7.8147 R

R, C represent random and clump distribution, respectively

2.4 ATRME-BHKEEIE DO AR R 2 R0 T R R

B3R 1 T, W BE 98 HOR Morisita 18 80H) A€ 45 R 58 2 — B, IR MR RPRETE IR I8 h TR R b BURE R
B RERE . BH-KAR(F2)H,2m x2m T 4m x 4m X HBIEFER, 3 REY Lloyd RIIEHH LRI N
TEXE, XFRA T HHEPI AR HEXAN XA FERERR, (B 5m x5Sm X4 KA B TFEREAR
AR P ER B, EI, ERREEEERNXATNENI AN ERALBIANERIH. X5
BRE T AR R M X, RS TR LR R, 8 IREEAY S, N TR
WEFHIRFRE
2.5 ARME-BHE- IR IR R R = R 6 s R

BRI R B P IT AR 2 [H] o A i R B B 8 B LA & Lloyd 8% Morisita S8 40HE WK 1, WESIEEL
F Morisita 88 HIE LR TEL—F, 7 2m x2m . 3m X3m.4m x4m.5m x5m BUER)E T HE NERS
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i, M7E 10m x 10m BB RE T A SR BENL M. B3 -KAR (R 2) LA H, 76 2m x 2m Hl Sm x
5m XH THPW-NMEE, T Lloyd 18 87ER BV ERF A U BURE RE TR BEREE, HEREZE
N RRME 8 , R RTAR B BL AR R L, AT AR NS B A B E, B
EUEEE, B/ NP RE T RN ERI .
2.6 ITARHR-THAA-BRBHEREVE AL RAR R S Rl A i R

B2 1 BRB IS ELL & Morisita 185U ARG RAKE , REE T ILARMR RS NI RE T HRA N
REDLMT o AR BT B BB R (RN 11°) , i AR89 B AR, AR BRI TR , b 3348 4
B S) (AT AR AR R & M BURE RUBE T #3R BEHH a0 A o

£2 EWREPIFHFNRSTRENHS-REAR

Table 2 The mean square and block size of Quercus liaotungensis population among different communities

. #1755 {E Square value
FHET Commurily type 2m x2m 3mx3m 4m x4m Smx5m
TTHRMFEEMR Q. liaotungensis 0.5703 0.2372 0. 4066 1.4325
TIHRME-H Q. lisotungensis-P. tabulaeformis 0.3381 0.1927 0. 0144 0.7867
STEMR-BHE Q. liaotungensis-B. platyphyila 0. 0833 0. 0291 0.0211 0.1975
TR B Q. lisotungensis-J. mandshurica 0. 1695 0. 0003 0.2073 0. 6325
THRME-AHE-1L4G Q. liaotungensis-B. platyphylla-P. davidiana 0.5164 0. 1507 -0.0042 2.3125
TTRMR-THAR-BE S HE Q. liaotungensis-P. tabulaeformis-B. dahurica 0.0448 0.0647 0. 0561 0.1075

2.7 ITREMEERSGRRESE ST

M BRI R X HT R ITR % Rk B , AT M ARRRE, BRI EM Tk
7K F R ( Fagus engleriana) -2& X ( Cyclobalanopsis oxyodon ) BE¥EHI#E R, =R T FAEHI T k. TWES
1540 Morisita $84 Lloyd $84( ) K375 - R 4047 HI € W 45 RAE ZHB 0L T W87, MBS T H E S
RALH A, FERELREIMEZRIRFMEZ

HE 1WA, R T IR KRB DI R R R RERE R T HERE KRB A RARE
BEZRHAKR, MH, & NFERELAE SmxSm Ll EREREREEN—F, BB RHAJ B AEEN
RE,

BT LR, Kok RAREEAEN, Bk, ZEBEEMNMaaRb o mgRNaISZELE
REBERE . R H T B h R LA 2 () 22 S AR AR A0 | B RIS [ e S 2 rh R IR 4070 4% R B AL R 05
MBEXETH BRGNS, BRIGEE(m" /m) WE T AL RPN TER R B KB P R E
P Emtas . HERIE/DN, SR RE R Bl R, R RERE , MERRNET M
BRI SRR, BT R AN ECR RS, ZHEFAORE, ESEE BRS B, NS
R RE b R FIREAL AT Y o SR 1 T T AR AR PR TE T R R TR B8 B (m " /
m) {EEK, T H R R 470 T AR AR-T8 A0 2 MR R0 AT AR MR 4 AR B ¥ o A0 AR R R B SR B 48 3
(m*/m){E&/], T ERFFHRIEEEYL 3 , BT BB I HARTVE RN TN, B TR,
3 itig

T BHHES BFZE RIS, B THRRERRE R, 5% Wik RS s R EE
SRR EZEYIR, A RREK B D% R BRI R— 28 E KRR RS, NTiS3L
PR BHE X, ZEBR T, HAEFNBCAIL AN EEEFH K. B TFHAEMHRERR EKR
Fhr i, T AR R E R A RRE PR UKR, FFEZ RN R R R TR E , T
BT HRETRABHAETIRP EHHES WAL, BT RAEHAREERORERE™ . EXRBIRER
P I ARBRRI R 22 B AR R EA R BE R B P ZR BN EFH LIRS, X BRI A UBEEFES N
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50 D 3 AP i Y
R, BATSEEGRRAR R
A 3 A e ) —b— SRS O.liaotungensis- P.rabulaeformis
RSENMERE FILREM I A SR Y ER M e = IR O aonnensis- Riabulocfor

BSRREP/NRSER R AR X PALRAFREERIER 3 LRI B O oot o o dosiions

BIAK, SERSL AR B — B BRE NI ERR - ioohk- e miie O liaonngensis-P.iabulacformis-B.dahurica
AP/ BRI AR RN SR mERM T
¥ RHBE BE W W0, R R R 88, o
HfEAE BB RRBE R, T A TFERTERDER
FEILL, BAREARE B 22, T A5 76 A [R) BURE R
THRIANERD . MELRG- A LHEE S
B PR RE AT , R T R A B B
BERE NMAENETERRENM M. BRILZI, T
FRBRFPEE RS 0] A 4 SR 2 BB IR A AL O ),

5 —

4_

Morisita$g % Morisita index

TEREREER LA AW Lo ERASIARER 5 3 . s 0
VERAT AARBSEAL D , 7 WA BT T , 3T A5 HF o BOR: BRI Bloke size (m)

2 TR TN A S5 BT 2R AR AR T 1B, 3 BT R M ‘ i -
y——y Bl 1 LR FFREARRIFEE B Morisita $8¥0{E

Fig. 1 The Morisita’s index of Quercus Laotungensis population among

H TR KB, BT ACAE B AR P B LA B diftrent communtios

W MR AN BN SFEHEY S EMBESMERITE A TRELM Q. liaoungensis; B. T HRAF-M4 Q. liaotungensis-
;[:H m E‘Jﬂjé'f/to ﬁ)f[)j s ﬁ:ﬁgﬁz I\E—'J ﬁq!ﬁjgg )f,j' ﬁjﬁ }{'Jg ﬁ}{*ﬁ P. tabulaeformis; C. JLFRAE-E¥E Q. liaotungensis-B. platyphylla; D.
W, BRI A e O R TR Q. lisorungensis-J. mandshurica; E. ILAS- B ¥kl
i REEHATIE  JRER A BRI RE Lighey 0 e phomlel i 1 AERTRIR
sgpr, i, FRRES A R RO BT 0 % 2 —
HUAEEGRE R 04T , ST R 2 R LT R B L R ot ot IR — R B M AT 22 YR S IRV RE 7 K/ B R A BURE S )
% FHRET AR B B —MAEREAT T 0, BT A TR AE BN AT B, R AT DU AT R
B AT AR AR RE 2 I 40 IR , BCRE R B O R LA A B L LSk . R BRI N I
T AR (B EERN_E R FR 3 77-IX 414007 , T DUBS S e R T e B B B (L 1, RV em e
Smx5m P _ERERESESEN—B) o TR R A R RE L H2s RN IR, BRI T
R REA,

St FARFLR B B B RORRE , AT R E TG AR, TR RIS B & O REVE o,
TFAR B YR VT B R , B0 I B A T A5 A RGBS, , (BB B R R AR S R R
PR FR 4% R RO TR oM HAR , oy 0 1 20 B 2 5 RS R P AR R S5 G B, R B RSB TSR, S BB
(BRI TS BT RREHLAME . ABRIZR , IT R B0 SE BN SRS AR I B AR B B o el T
T, 3T AR BRI 4 X LA B O R , R R L X B AR B R, BRI R BT,
TR AR X ER A BB A B RIEE S, FTLA TR o LA K, BT R R R MR S, T
WA B SR B B R A R BRI 23, Bt — R YTk AR, ST AR AR R R & R
TH. B3 THRE, RS SE ELMN 2 MAR R B A B AMALER, EARAXEAMENERRT . B
FATAAR B AR AGHEEE, BT DL SR RE RO B THER , 2 A RE MG R ZBIF B, ZER 2 IHK
B TR E R TCE AR B 5 AR B 0, T AR AR R AT S S TP A 1 B AL, FE RO R BB T
Yoo B, AT RMRARRO 2 B 1A o o7 SRR HLRNRE S5 SR A , — DR B IR PR HT R E BT R B R
B TVRIFIME . EH R0 B S B R TE HE R B B — i, A e B AT A8 X4 B0 T4 (a0 %
% TRETE) , T A TR, BN, e S A, RS EA R I ARERART .
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