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Structure and distribution pattern of dominant populations in the evergreen broad-
leaved forest in Three Gorges Reservoir Area
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Abstract; Evergreen broadleaved forests, widely distributing from 22° to 40°north and south in latitude, are mainly dominated by
species of Fagaceae, Lauraceae, Theaceae and Magnoliaceae, etc. The largest and most typical one is in China, occupying over
2.5 million square kilometers, across more than ten latitudes. Evergreen broadleaved forests are precious in China for their great
ecological, economical and social benefits.

Three Gorges Reservoir Area ( TGRA), extending from Yichang in Hubei province to Banan district in Chongging
Municipality, involving 20 counties, is about 54000 km? . On the northern border of the middle subtropical zone in China, it is
affected by subtropical monsoon climate. So the zonal vegetation would be the evergreen broadleaved forests. However, the zonal
vegetation in this area has been destroyed enormously due to agricultural activities.

The Castanopsis forest in Shiping Forest Park in Fengdu county, Chongqing municipality, is the remaining typical evergreen
broadleaved forest in TGRA. It is the secondary evergreen broadleaved forest which was restored through mountain closure after
clear cutting in 1958.

The research plot was located in Shiping Forest Park (29°47'40"N, 107°37'40"E). The 1.0 hm® permanent plot was

" established in 2001, and was divided into 100 subplots. All the trees whose stems are over 2.5 cm in DBH were identified,
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measured, tagged, and mapped.

The community totally maintained of 39 woody plant species, belonging to 22 families and 29 genera (Tab.1) . The dominant
families were Lauraceae, Fagaceae, Symplocaceae and Coprifoliaceae. There were total 650 trees in the tree layer. Evergreen
spices made up 67.8% of Importance Values, and deciduous trees were 33.2% . Castanopsis carlesii, Castanopsis fargesii and
Liquidambar formosana were dominant species.

The size-class distribution of C. carlesii and C. fargesii showed positive pyramidal type (Fig.1), indicating that both of
them had rich saplings banks and regenerated well. The mid-size trees of the two Castanopsis species were few, It was supposed to
result from the inter- and intra-specific competition. The size-class distribution of L. formosana showed negative pyramidal type,
indicating that it lacked saplings banks and regenerated poorly.

Distribution pattern was analyzed using David and Moore’ s index, Lloyd’s index and Morisita’ s index on plot size of 10 m x
10 m (Table 2) . Each of the three dominant populations was divided into five classes as I :height < 33¢m, II :height > 33 and
DBH<2.5cm, Il :DBH2.5~7.5cm, IV:DBH 7.5 ~22.5 e¢m and V :DBH > 22.5cm. The distribution patterns of adult
trees in the three dominant populations were clumped pattern as a whole, and those of C. carlesii and C. fargesii changed from
clumped pattern to random pattern during their upgrowth. While those of L. formosana altered from random pattern to clumped
pattern. The results show significant correlation between the distribution pattern and number of trees.

Key words: Castanopsis carlesii; Castanopsis fargesii ; Liquidambar formosana; progressive population declining population;

clumped pattern; random pattern

R A M AR FE 5T B (Fagaceae) , #EF} (Lauraceae), LLIZREL (Theaceae) . A 22 B} (Magnoliaceae ) %5 B # 4%
MR EE RN, BN OH F RGBS EAE T, Sl fRop 50 3 & s, TR g Ent
MRS HEEREICEE 22° ~ 4002 B M X . B T2 AT A R R0, 3% X KT8 B kG E25 F REA
VE, B ERTHRFTHEEATHROERAKR, B TRANGIERSE, RE KNSR ARESRSHERRE
K EBERNE, EHE 10 MEGEL L ALRRW - W, R R BE GBEZNNMZERHRTS K, 4459
FE 250 &0 ke’ EEIRY . RETREEEMETABERREE AW ESEAEE, SR HE S5
HREFRNTHERALTRFERBEREARAEENER.

ZREXAEMILER, NecEKEMX, EEWY RBILE EXT 20 M (H.K), BAMBA 547
km* ™, gk X A F IR P IS S, 3 T T 3 XU AR B S, A 4 AR B LR ( Castanopsis ) , K B
( Phoebe) H EMHE MM MY . HR BRIV THENRE, ERWHEKC RE T E RN, 7EE K 1000m U
FRARE R X, BB A/ DE AR AR Z AN RRI T A B S, JL T X DL 4R 2 66 52 o J0ok T 4R M R g 28 B
JRERPER BB, RAEEP I B ARER S, = ERX,IE SoHANED BB HAKRENMN
ROEAR A R B AR Y (N ER RIS L B R Gt B, YR E XY R ERES
ek,

K R AR PR AR AR I A AR AR R T =k X (R HR X ZE A R I AR AT B R R B R AR R A
REWE, ZERAR 198 FRAERERGEKAHLERREERNREFEZHETRLSHK, BFZukE
DX A ¥ 3 b DX 3t 7 445 AL 0 R R B RS, T L 37 st 4 = g K PR JE B s B, BT A3 R AR AR IR 3R B KK IR LR K
T ERAKEEGERENREEMY . AN, EMERBAESRERENEEREETOEENE X,
B, W ZFERBEEATEARANMEREFTLEN, MABABUEERETHEESETMSETSH
L WA B HNEHRMIHEREMN F2EANERENEESEEAFEEEENE XL,

1 ARMABRHFE
1.1 R EHRRE

H R R 1T 2R Ak B s TR B O 29°477407N, 107°37'40"E, ¥ 4R 350 ~ 790m , T FL45 400hm’ , 3 P 4EF

BSR 18.3C, FEHMEKE 1267.5mm, BFXABLM™ME , FRRREE EABRE L5 H S
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Ro TEADTASS LRTHRE AFE pH<s5, 1tERBRERX ZEREKTRFE.

1.2 MREFEL

1.2.1 A SR ZmKEGRBENEARYE, KB EREERREY SR 5T ER LB
REH . FEHIN 100 x 100m® (K FEH 8 ) B IE F T, B 559 ~ 754m, F 4 B 33.5°, HEE# 4324 100 4 10 x
10m® B/NRE EATIR 2, 3P B7% 2.5em L ER R A BARR HEF A, CRNH L B2 B ETH.
TEAR % SR 2.5cm AT 400 40 IC R BOF N B M B EAEEARHELZHEY  LREYHKE
BE.=5E E2E%.
1.2.2 FREEANSEANESY FRNEREWEMBRNARSRN M EEEN I HERL. EAIRBRT
FMEARFRER MMAREL WRMTHENBHISREZREBE N ERABELRBTHESHE ;
BEHEXRUAREMNEREDRERMMAS , 3 FHRAREER, A TFEAMBE ASHBALT, &
A TSR A SN AR AR AL T A BR S AR Y, B T BB AR AR W O R A 1 AR AR R A B B N R AR I LR
HRX, ST, XBERAXNEWRBEREWITRBHBRNEHEHTRE, KDEWERFRHIT 4L,
B%2 2.5em AT SRR E S RIFR: L EE DT 33em, T RFH K TF 33em; MEKTF 2.5em DA L F, WK
Bife K/, 2R Semo MR LR K/NRRI S HrdE, DAR/NRA B, DA& /N0 Bk B 00 9\ 4 P 4K
WRBK NGRS
1.2.3 FESMER MBESHIGEREEYBETRHNIERMEERBREENRN,. ERTHRM
BASE MEXRURMBESREXEANEEFEY, BEPHBENERE RS AN EMTR, @ H R -—ME
RRAMEBNB RAEBEZE FAEBMNES . 230G AP B IS0 BT K L= ) 22 5§48 ot 628
G, ARR KN ERRBN O HERRATARBERIMRRHBRTIBRTAFHERANHESEL. BH '
H AR R, SR RIEELIRER B BENERUAT S AR KN SRR,

T% %8, E/NF 3em;

I 4% ,8BE KT 33cm, 12/ 2.5cm;

ME  /w,EERLE, M 2.5~7.5cm;

V4% &, BERL, K2 7.5~22.5cm;

V& KW, BERE, B2 KT 22.5cm;

F BB KT 2.5cm BAMEBAIEH B, 53 BIFER B 417, It 3 MO B LR 2 6] B #S !
RER.

KR AW AT LS R 4 FRE 8 I 4007 5 BRI FRE T I AT T s PR AR B 5E ARE 7 A BB R A
SRR THETTHEATRR R AT XU T A TR H BB E PRI NERREAN . REMNE—ERHK
BV +AEENTE, AR K/ EEB SRR RS R. KA A 508 T A 2R AR 4
fitg BE AR 10 x 10’ MERERRTREFFEABESHBEBRSENHET K/, SR EEF
7R 10 x 10m®, B IR EHET 100 1,

RN (D REHEE T ZHE L) ; (2) Lloyd #4857 B A1 HobE 48 %0 (3) Morisita 16 %,

()R B 1 (7 =1 b ) ¢ = gl
HG T2 E AR Poisson 4075 . HESHEME (c= )M E MM s c <1 HBEM ;0> 1 FER
— =1

o & s 1 -V = S E—
. RERBERTH -RE t AT

FEHE ¢ 5 tg0s(n - DfERERDENE. |

(2)Lloyd " MEAFHFE(m™) m' = 2 -1=2z+ 32_ x
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BRUERBR m*/m,m ARELHE, PHEFERSE N RER —-2AFROEE M EHE,
HTFHMNENE HEARBTAENL MR, BB EERTSRABRASNER,FASREE |
Rk, ERERBR
DN

Sy - S
MRMERBENAFN, [, = GETHEISHW I <« LATEBRSMGN L > 1. EZFEAH FRE:
Ia(Zx +1) +n- Zx

n-1

(3)Morisita e H I;

STFHHBERN n- 1, P EBEHE N =, !

AEASRA, n ABEFB, « AT FRMME, 2 HEET T RWERNFE, s AT, E’
2 TARERSLH :
2.1 BEETTARRI R4 H S GEW

AELEREN, I’ FHERARLXERFEAY IO, 2B 2R 29 1ME, KPP HARENRAERG
R4F),FEABCREAFM) BLBQREIM) AR R 3 F) X4 MR ETFAE YK 35.9%, H
THRABEIT 2R 2HNB AN IB2MEBEA U NM1IB 1R, REREFTAEZERNANER MWE .
HES HERIBERAREEYMNERME (K1), BEFARLRE 650 %, K, HERM 435 %, E P
BE(H L 67.8; MR 225 Bk, BB G 33.2, WNE | B, /NIL¥E ( Castanopsis carlesii) I E B8 & 24.03, 4L T’
FABREZE MM ERE AN ABEMEANAESEEYMZE. ZEE( Castanopsis fargesii ) F1 ¥, &
( Liguidambar formosana ) EEE4FI0 17.22 #112.65, HiM W EBE B ER 5. B, 7TLA SR
BERLA/NOKE + L TH + RE" BT K F SR,

21 BEEFTOMTEAMHEEN
Table 1 Importance values of 10 tree species in the community

LiF S 18X E TR HE A X 43 BEEME HEMF
Species Relative density Relative dominance Relative frequency Importance value IV order
INELI% Castanopsis carlesii 21.69 32.06 18.34 24.03 1
Y BH Castanopsis fargesii 16.77 23.58 11.31 17.22 2
WA Liquidambar formosana 12.92 14.96 10.03 12.65 3
HEME 23 Viburnum berulifolium 6.92 0.89 6.03 ’ 4,61 4
- Elaeocarpus decipiens 3.85 3.01 5.53 4.13 5
B Choerospoadias axillaris 2.62 5.42 3.27 3.77 6
P& Nex szechwanensis 3.69 2.05 5.53 3.76 7
YT & Cornus controversa 2.92 4.85 3.02 3.60 8
WS Elaeocarpus japonicus 3.38 3.10 4.02 3.50 9
A& Cunninghamia lanceolata 3.85 1.04 3.02 2.63 10 ;
4 29 # other 29 species 20.10 E

2.2 MMBMBENBESEW

Ihm’ B BB R BB NI ZFEBANES N B B ST WA 1, NOFE 2 B8 K/ NR 5 #i
MIBREAMEU FEAEBRERREENEFEREN (AR 1), 2431, /MIH DBH <2.5cm 4h#% 41
B EEEER 91.40% , K, I REE 5 69.0%, I R4RG 22.39% s 22 FEH DBH < 2.5cm $#% & &k
BRI 91.07% HF, T RN 5 77.03%, [ B4HE 14.04% ; B NI ML ELMBEREEEINSE
& BTHKEME. Z/ FHABERNSFEREARRAN, F— 1 XRANEN, EFETRAERRE
BEME, MTSRRMRELERL, SHMERNHREHNRAHERNNE MELEHE L DBH <2.5m B
B4h# ,2.5cm < DBH < 32.5cm (5 £ FBH B RY 91.82% , H A1 7.5cm < DBH < 22.5cm B & M2 B9 1k o5
54.55% , T DBH >32.5cm KA & 8.18%
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2.3 ﬁt % W ﬁ § IEI ﬁﬁ*ﬁ }:'j 42.5~47.5 2 NL¥E Castanopsis carlesii
IO P 1R 5 78 B0 X% Morisita 18 BRI R FE 04> B %F 3 # 37.5-42.5 7

HRHBRR SRR B S EOBRAAIN (R, 3 § s -

SRR RS TR M LB RERBAT. b § 1ezs y
CRMARSERELTARTATRATMRAM, & 518 —
FISAHREWERBAH, B 1SRG RBY = 25 s

T HEREREHE P TFISR . FNERUEEH I ; L L 12037
A5 MR AL T MBS 15 BB AL 75 0 R I EE, B " e Cotancpuis o

42.5~47.5

N.VERC LA MBS . XEEBR T AL 37.5-42.5

32.5~37.5

13
12

MNIBMLEEFRERNSRERRTIBRTSHH  § nsns
J R SRS AL BB . ERA S TLL § 1raans
WEMRFHAH . SACBHLESEEARSH § 2503
BRARFHRNE REENRLHENSH, TEN .V P 25as 20
PR AR, VU SR IR B R B AL AR B 1 l . T
Lo 7 3 AR B OA 42.5-475 032_‘ ° W& Liini()ambar folrzoooma o
3 it 37.5-425 | |2
BB RAE 198 FXERERESHUEHAR § oms 16
WE K MBI RO W R R, BIRRHE  § 1rsas T ,
BUNRFER AN FR, FRELHEMMRH LM § 2502 2 }
B BR TR ARR N R0 MR BEK® P s

I

B 20 YA B SRR AR, 3 T 4 5 N MR R
RRBHE A, MBS TR AN SR T U D i Numborofindiruals
HOBER SN EEMEY 67.8% BN RHEE
B 33.2%. o CABIE A N R R AL F IR L 5
75 B YR SE AR R

HRER A NIEML TR SR ONTRE, TUAS MR ES, G R A RERE LT
WKRE . MM ER T T4 T & 0 I BN M 0 22 A 2 4 5 B0 A K B AT FE R AN FE L
B B T RE T R — e R, A T REME LR — P TET R, 550, B & 5 A0 0R £
RIM , — IR R , &5 45 v 1307 R )8 M s B o 05 7 % B bR 0 HE 8 /00 3K IR L T B8 o A
FORECEH by — MRIE R RESHAS 5 AV X T RE R TR FORR I 2 i B, /DAL HE 22 TE A )
T RO BT PR, R T 7EAK T BRSRAF B9 %, B TR AR K 040 1 6 L MEL R b T AR RO B B K, B
L B M A, TR T R P R ] B 2%, SBOR R ISH BB T, I T GEFR B 0 405 AR TR, E R Y IR 4
GHERAT ARSI FEONE ., NBEEN EE, RIERE MR H IS, B0 T2 040 RE K
KTEE EE. OB RIE AR, b F AR BE B LBk, BT LA T 2 WA WAL, T LLBUR, 10 B
7% o R BUE K T AL BRSSO 40 B AR B, SR A R RO T, B AT UE R A AR B BE
BREWRLD, B R D B OFR BE . BARSLR, B BB,

BR ST FBEA A M SR B L E TR TAR R T SRR, FEEWRBTHRNRR, Bk
BRBEOHETL, MORE SRR ESNOEY EREBARE AR BHETE - RALW, T
BB LRI AR R . — VIR, BN R RN EEE £, NSRS
£ R MRS R R MESSS, NI R R B R A OB, BV FE R RS A
WL R EERE TIAS e LR FREN. BRAES YRR, HEHE, R 5 HAEE,R

Bl Dok 2REMRESAETHE

Fig.1 Pyramids of tree class on C. carlessi, C. fargesii and L. formosana
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PRAXAEAEATARTE IRAEBIVEEIR , ERSEHTFRALY BEIW SR EHE LS, B
HHBEASHRTUESNEBRERENIF. BRI MHORSTU -EFEIGWHE. UG, BE
FREERAKE R E MBS AX SRR B BOR INGR , R R XOE B BR o T R b oy A0 18 B 35 I R L 38 T b
BAMAMIET R, EHEMBRET LR P, WE SR B A BT, A E LR /N, AT R & T Ak T B A
BRAZERE, FBRTHBEOEERETH. B, BT HPRAARNER, MHNAIGRRERETHERNE
i BEBLHAENENS T, TRATEX-MEERMES RN EZERN FEMANMHENRESF S :
MFMEERSSHEL. WEMNBERATIREMBYFERAERBLA XITHSHEESRUELIF R
WAEXR B TREHWMBD HEER LHEMEBRT 7.5cm B KK, X7 LUARE KRN E T LLE |
Hio $IMBBLLRIRLIBREZLEYLLA, TP ARER RS, RES WO ATRBERR, BB
R EBSAERROEARIMBOERITEME XN, REMKRN, ERERANHETHE. -1
BB ERNERRIE X B EERGREN, B F I 1he® #3078 23558 2% RE0 V-8, 57 LR T 88 & it
XX~ RE - EREW, REARERGEEZRSRENBITERNXR BT — SR

2 REMEHNERAE
Table 2 The distribution pattern identification of dominant populations

-y 5] A% 1 B8 15 2 Lloy('l HH Morisita 75 %
s sy £ (m) Coefficient of dispersion Lloyd’s Index Morisita’ s Index
Species Class  Block Size number of FHRAFE RRLEN
(m)  the block c ' t(0.05) pattern (m") fnean m*/m ?ndex Iy F f(0.05) pattern
crowding of patchiness

/NI¥E Castanopsis I 10 100 54.58 376.95 1.98 c 73.40 3.60 3.61 54.58 1.24 ¢

carlesii I 10 100 2.87 13.19  1.98 c 5.10 1.57 1.57 2.87 1.24 ¢

il 10 100 2.62 11.40 1.98 c 3.12 2.04 2.05 2.62 1.24 ¢

v 10 100~ 0.98 -0.11 1.98 r 0.43 0.95 0.97 0.98 1.24 r

A\ 10 100 1.06 0.41 1.98 r 0.61 1.08 1.10 1.06 1.24 r
Adults 100 100 2.58 11.19  1.98 ¢ 1.09 1.61 1.62 2.58  1.24 c
HIEHE Castanopsis | 10 100 42.25 290.20 1.98 ¢ 52.89 4.38 4.39 42,25 1.24 c ;
fargesii I 10 100 1.87  6.16 1.98 c 1.69 2.03 2.06 1.88 1.24 ¢ _]
m 10 100 1.46 3.28 1.98 ¢ 0.98 1.85 1.89 1.47 1.24 ¢ g
W 10 100 1.22 1.53 1.98 r 0.43 1.89 1.98 1.22 1.24 r 4
A\ 10 100 1.1 0.78 1.98 r 0.50 1.25 1.28 1.11 1.24 r f
Adults 10 100 1.65 4.55 1.98 ¢ 2 1.46 1.47 1.65 1.24 ¢
WE Liquidambar il 10 100 1.23 1.60 1.98 r 0.29 4.08 4.76 1.23 1.4 r ¢
formosana I\ 10 100 1.69 4.87 1.98 c 1.10 2.61 2.67 1.69 1.24 ¢ ;

v 10 100 1.29 2.05 1.98 ¢ 0.63 1.80 1.85 1.29 1.24 c

Adults 10 100 1.89 6.26 1.98 ¢ 1.57 2.24 2.28 1.89 1.24 c

c: BT Clumped pattern r: B#HL5r 7 Random patiern
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