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Short-term Dynamics of Community Composition and Structure during
Succession of Coniferous and Broad-leaved Mixed Forest in Dinghushan

ZHOU Xiao-yong HUANG Zhong-liang® SHI Jun-hui OUYANG Xue-jun LI Jiong ZHANG Chi
(Dinghushan Arboretum, South China Botanicd Garden, the Chinese Academy of Sciences, Zhaoqing 526070, China)

Abstract; The dynamics of species composition, spatial structures and species diversity as well as biomass were
analyzed in a four-year successional process of coniferous and broad-leaved mixed forest in Dinghushan Nature
Reserve in Guangdong. No obvious changes were observed in species composition in tree, shrub and herb layers in
community, but the number of individuals changed greatly. The dominant conifer Pinus massoniana declined
gradually, whereas broad-leaved species, such as Schima superba and Castanopsis chinensis, and mesophytes
(Ardisia quinquegona and Psychotria rubra) increased. The whole community was changing into evergreen broad-
leaved forest. Biomass in tree layer increased and that in shrub layer decreased. The species richness, diversity
index, evenness index and ecological dominance in each layer had only a slight change, which indicated that the
succession of coniferous and broad-leaved mixed forest in Dinghushan was a slow and relatively stable process.
With the succession process, some rare species such as Glochidion eriocarpum and Mallotus apelta disappeared,
furthermore, the endangered species Aquilaria sinensis decreased from 25 to 12 individuals within four years, to
which attention should be paid.
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EHERESYBEENMES L — LRHEWED
BENBONE, —ARBESFHEKRE X
Hpa oy m R A ERRARR, BB T ALELH
HAEBARMAASHENRE CENTENS
PRI RY

SHLERRP X ESMBFHRFEEL
oy M A LA — R T A R T, Bk g A
EL ML FARREN BB AT, REFARMK
HYBERSNERG . bR
MARB KRB AR, ML 556.19 hn?, 4 R (X
SRR 46.35%P), FE iy 1930-1950 &8 A T Fh
WD RAAWERTR, &R A THEER¥ AR
PRI IR AR R, B 1955 S5k RE M EA 75
RSB ET TR, e A
MR RAHES, HE B TR
ABERARBEENRAFRS R B, AR
B R EA X, TN BB RS &
MBFREDY. BT HRRBENSHIEE - NEKH
S, S HAENEETERLE KN E A 1
fEEAE b, 324 R 1EXS R AT B B S ) E AL
W5, RH BRI 3 AR RETT A A A R
FE RIS ETFUER WARIE, XAF FIRAE N (4
R B AR IR TR B R . A
KPR TRELEESRE PR = E U RES
WE M O E B0 B R TR ST R I RE HEAT 2 AL B
5o NEE LT MR & R R 4 R 25
BIZRALST 2, DASR 7 S LD B W TR S MR B e Y v
AR 2 LR, D S Ly 7 22 T T B AR AR P Y
FEMEYSHARN R R EERARE.

1 BB

SMELEFRRBRERY KA T REERD
ZRACHS, G AR 1155 oo, SRR WL PSR . ik
14.1-1000.3 m, ¥4 800 m LI FHILBE A KB T
WARYICE R LA TREE. FMRKER
A4 2 RIR I AR, 4735 RUR 209°C, 348
i 1 956 mm, ARG S 81.5%0,

& R R AT K ARE MR T R X I 2R 0 X
A, B R FE R, H R 250 m A, S A 35, ik
Wkt TRE#EAY.

2 5T

HigE 199 EEZMRAGRAENE
WRI4T RSB, 3R (A Sk X A4 £
BEME K B M — K A RE U BT 5 2 VKD T
SIS 1200 m? 5K A RERE, 0 RY 3 4 20 mx20 m
AR, R G A MRSE FEREN R B4
16 A~ SmxSm /e . BRI 24 CIBE 2
Rz, BT AMECKHE ) F1 PVC B (OME ) B AE K
A E R .

HERE HESITAR BEAEBNELH
AR TFRREAE) MR IGETRE: FARH
BEmA 1200 m?, BT #4057 F DBH (i§42)
= lem MM AFITEAREE, WG, WEW
BT &L AR AR R AE KRS H TR, R B 4R
SHEMAEKAD. EXEHATERN 100 n,
BEN7ERE M P RENLIZER 4 > 5 mx5 m BEARBETS, id%
DBH <1 cm H H (H &) > 50 cm {55 A gh##% FE
AKWFhE ER WE TR AR, HmTHEE. &
ARREETRN 4w, EG M EARRES A &E
—AImxImEAHEYN,EFDBH<lcm HH<
50 cm H)RA WS HEMELE YL W& &
FEMARR. 1999 4EFN 2003 AEXSHEH T L BE VB AR
TIBATPRRE.

SWmFE REARRAERE TERLH
BEEWMET PR EE . EE FHR.EE
W ERLLRB RS EF AR ETL. 5
XV & 2 AR R AR P AR UH B & B
I E E{H . % F Shannon-Weiner 35 %", Simpson 3§
%009 F0 PW R4y B B B R S R LA
SMABRMBHSE . RABCNE AL S kNERE
YRR G M AR IR /N, BRI R HTER AR
ATESWLE L AN A Y & R A A Sk ok 5, B
Y 82 /0 B 5 R A 5 S RN TR A 5 A0 [
RISk At EIR AR B 5 R S B AL R R A
EAENEYE HEAZENENBER /N, FEHRA
AN

3 R
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I 0P, T BE R A P AR R R L S AR AL
BEHRREF. AR L@, FARERY S 28
FhAE K 29 Bh, HEA | MRE K, TTEARE S H
2NYFRFANTEARE  NMEBERIA R, B 815 ¥k
WD B 677 Bk, v 138 Bk, LT 16.9%. B
AP T e AR BRGNS, RROEEY
FRE R BB AR, 3P LA A MRSt AR
(Litsea rotundifolia var. oblonngolfa) TR ER
£, 15 S48k, NIRRT MR B E 38%.

EARH 2 MPFHK, BEXRH | MM
BN, FREOA 18 FhAR N 17 Fh. MAKE | 67 B
B 53 Bk, ST 20.9%, Hrh BHAE MR A,
= X ¥ (Evodia lepta) F ¥k 4 R (Rhodomyrius
tomentosa) WM HBERMULB KR, FHw DT
57.1%.60%% 33.3%, T AW F T RERDR
(Ardisia crenata) EMBHRAWMN. RIFAKREH
b, EAREMAB BRI ER L.

EXZETERA | MR K, BT ED
RET 2N, H¥hH 7M EFA R 8, 4

PBUR 23 Bk ETHE 33 Bk, K E O 43.5%, S
W BRI T Bk, HEABHE M EEEN
50%, T A £ P ¥ Fh BB 75 B (Gahnia tristis) ) MASL
B 40%, 5 EEEANB KM, EAZRA &
BETWEERK.

B 3 MNEIRKIYI SRR i s, R
ERIRHIPDF B BUAR, A 45T HEY)
MHHATESRE. BRESEN MR
REBEWFKA B BB, JLERTE 16.9%-
43.5%2 1) BB A SRR T
A MY FE AR, XRUEBRENEE
of 16 P L 1 W TR AT AR A 4 P 5 WD ) AR AL BB /D A T
EYHEL L, MESHRAEMEBENEL
L AR EETNERE.

EEHERGGERYMERE PRAER
AR, TR BB R TR | W& 1
B, EFARET, HEE-HHH N SERNE
ZE M 8.87 T (&2 8.0, M85 ia i 44 iy A FI
FRIEEFE S AH 2034 f1 1496 73 21.93 /1

£l REREIBIFAE EAENEXEWHEKEHBUMTE

Table 1 Changes in species composition and importarice value (IV) in tree, shrub and herb layers in the community

FFA B2 Tree layer # K2 Shrub layer H A 2 Herb layer
LB ¥ No. of EEMHE B No. of HEE BE% No. of BEEE
Species individuals v individuals v individuals v
1999 2003 1999 2003 1999 2003 1999 2003 1999 2003 1999 2003
%K Schima superba 163 155 2034 2193 7 3 953 497
HESE Castanopsis chinensis 46 41 1496 16.25 | 0.97 2 5.74
$HEHE Litsea rowndifolia 207 153 1431 1381 17 13 2634 22.00
var. oblongifolia
Y5 Psychotria rubra 130 114 9.78 10.31 5 6 9.06 14.71
L Pinus massoniana 13 11 8.87 8.01
4K Craoxylon ligustrinum 58 47 562 538 5 1 628 1.06
BBIK Schefflera octophylla 32 25 403 3.60
4 Ardisia quinguegona 35 37 359 4.10 2 2 343 468 2 1 645 438
+iRFE Aquilaria sinensis 25 12 2.85 1.78
FH B Ficus variolosa 22 18 2.67 261 3 3 311 3.82
B H BT Glochidion wrightiv 16 11 207 1.84 2 2 297 350
WA Machilus chinensis . 5 4 168 175
BF M Rhus succedanea 11 6 156  1.01 1 1 131 144
B3 Diospyros morrisiana. 8 8 132  1.60 2 263 289
[ H%E Acronychia pedunculata 5 5 09 1.07
HERFH 6 4 090 0.78
Cryptocarya concinna
£AF llex pubescens 6 5 086 0.82 3 3 585 1735
Bt & 1R Rhodomyrtus tomentosa 6 3 076  0.49 6 4 695 7.04
= X7 Evodia lepta 6 3 0.68 0.38 5 2 857 484 1 4.11
= RHLE Aporosa yunnanensis 4 3 0.65 0.56
H& Mdlotus paniculatus 3 3 033 038
4T p %8 Craibiodendron 2 2 029 0.3

kwanginugense
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4% 1 (Continued Table 1)

Fr A2 Tree layer

K 2 Shrub layer Bk 2 Herb layer

Thaz % No. of HEME
Species individuals v

£ % No. of EEH
individuals '

B3 No. of EEH
individuals v

1999 2003 1999 2003

1999 2003 1999 2003 1999 2003 1999 2003

B3¢ Sterculia lanceolata 1 1 0.17 0.19
E1%E Syzygium levinei 1 0.16 0.9
W Canarium album 1 0.15 0.8
B4t P Melastoma candidum 1 0.15 0.16
#1288 Aporosa diica 1 0.15 0.6
L RE /T Clochidion 0.14

eriocarpum
M B Ficus hina 1 0.16
B K Memecylon ligustrifolium 1 0.16
LW H Ardisia crenata
¥ B4 FT Melastoma normale
Bt Mallotus apelta
B 2R PR Ardisia punctata
B SSE Gahnia tristis
B4 r Lophatherum gracile
BB Adiantum

capillus-veneris

5 E 3 Blechnum orientale
3K Dicronopteris linearis

var. dichotoma
RAghE—F

Seedling unknown

% 51t Total individuals 815 677 100 100
Pib ¥ it Total species 28 29

436 5.64
211 507
288 8356
.10 1.24
2.55

- — N = W
—_ - W

3545 25.65
2244 22.10
18.85 13.72

1 7 6.05 1854
1 1 553 576

1 523

67 53 100 100 23 33 100 100
18 17 7 8

FAR EABEMSAEHHEB %% 1200 m2, 1 00 m? #14 m?, Plot areas for tree, shrub and herb layers are 1 200, 100 and 4 m?,

respectively.

16.25, /I B, RUIBEE BB AT, SRR
R 0 R R R AR B A ZEINGR,  TOET AR D
RAAKBAERIT. R, B 2R PRERADRE
MBS RSN, G D AL AR B AR, B
R F LU A YA £ R R ARETER, Sest,
B EIANBRP MBS B ERF AR
(Cratoxylon ligustrinum), =3 . RS HENEEE
KL TR, T AP At F 0 B A 0 B e Y R
R OBRRENERMEE LT HFEFANERERE.
HRHA TR, B2 5k, RIME PR YH
IR T I8, TP AR KA 7 BT
312 BEYMEHRE '
LML RE S AT RBFE YR SR TRRE
2id 42 FEAR, Fr BV H 3 BRI RS 500
0.9373,0.8071 F10.7115, =] W% &2 KHLMEER
BOK, B& B B0 S MR IB B, Hep Fr AR IR
WERR/ N BEXERZ, EXREK. X% . BF
ARBYEPMMBEEER HREFN S RHY
& AN BERFARCRERRMREER.

32 BETEHEHNEL
3.2.1 BEEEAHEL

i F DBH<1 cm AN BER RO A L 2k
W), 3 I SR YR SRR R RS

500 25
8
400} 20 g
oy
2 5
N T
§ 300} {115 5
>
= L 110
g 2@ &
#* &
100t 5

03 5 B0 " 10-15 " =5 O
B4 Height classes (m)
B 1 B R R kSR S 4
Fig. 1 Changes in individuals and species numbers
in different tree height classes
WA 43 5355 1999 450 2003 4 {45 % Number of individuals

for 1999 and 2003, respectively; A O 43 5 1999 4R 2003 £ i)
¥ % Number of species for 1999 and 2003, respectively.
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A B HREEBEXNINEEBRAREF LR, B0
LE BENFHBOEFRESBARE, LRSS
RUBRBEEHLWNSES, BHERTHRE
HEE ) e, (U R A EDOBH=1 em) A4
AT 2. R H R4 <3m,3-5m,5-10m,
10-1SmAI=15m 5 MNEEFEL, #% DBH R4y 1-2cem,
2-3cm, 3-5¢m, 5-10cm, 10-20cm F1=20cm 6 4~
ALF R 53R A LREESNE).

HERBEESAWE ] For: oA HS m A
BHEETRES, HhH3ImAWBLENAE,
X0 B R P S R S B B Ve U= 4 8
g3 H=5m BAMAHEEHEHM, HKPUH=20m
B3R, M 8 BRI NE 1S ¥k B EE R4
BB EFEEANE. 8, FHBENRRE.
BRMFARELRO TN, RAFEERFTFA
LERRE, EHEELS A EERE RN, X
AR TBE R AR,

MBEE LKA THNHEEARE 2), B
DBH=20 cm M BEBME ML, HRIAR
>, Her 1 om SDBH<2 em R B2, B

300 [ 125

400 +

A
(3]
[=1

300

1
(923

#M Individuals
=)

#h% Number of species

T 100 ¥k, WM ARIER X EREEB/PIA
B, &IIABERFE G 2B TILESR,
B R 8 A ABE MMM, KRAKEHIA
RFHFBAER L. XEHRE S IAREMEIKE
BFEHARE RN, R &L ARE KA
BRI SAE B P AT S LR, ANEE
BIAARBRERTREMESFERS M, XHH
THENTE—PRE.
3.2.2 BERIK LWL

MNER2TUERY BERBHHRE, BEERE
KA REE. EE HEREUARAR B, r AR
AN R, R TR N R B
EENFERSRED TREELBRHNMEEEE
K BRI N, B 5.75 ¥k m? L3 8.25 ¥k m?, i
RER 4a RFARBHINERNEEANE X, &
BUIR A 2 B0 25 51 R O 39, 4K P 0O PR R Rk
58, REFATENEREGHESEMFHESM
Bl ZETR EF, B EEEE D, EA RN
MR, XA TENERZYM R THE L
P4 KR ERR, B H T LD Fi
R CHESER = X 48 B AT UESR). FET, X
SEABR DY EDFRERE, KMER &
T8N, T ANE 2 B AE, B E A R MR %E
B, NSk ERE, BE KM &R
B DT T AR 2 B I i A, X R R AT MR AT
HEFHBEREPRKPEHERKRRS.

RIZBERENEPEE . EENGEAROEL

Table 2 Changes in density, coverage and basal area in community

Iln 45
0

# ¥ Density # & Coverage b7 i #3 Basal

0 Eyk s ges 1 m? 2 -2 2 a2
12 923 5 510 10-20 =20 Layers (individual m?) (m*m?) area (cm’ m?)

I &G Stand diameter classes (cm) 1999 2003 1999 2003 1999 2003
B2 & BEA KBRS 3‘::;% 0.68 0.56 270  3.26 2298 23.74

Fig. 2 Changes in individuals and species numbers A 0.67 0.53 023 0.10 056 051

in different diameter classes Shrub
B0 HRR 1999 £ 2003 £F 8k % Number of individuals BAE 5.75 825 — 007 — —
for 1999 and 2003, respectively; A O 4y HF R 1999 41 2003 £ H?rb
F% Number of species for 1999 and 2003, respectively. ?:L 710 934 293 343 23.54 2423
RIBERFIEPHNSRANTR

~ Tdble 3 Changes in species diversity in community

YRERR YR R IR WEE EENBE
ik Layers  Species richness Diversity index Evenness index Ecological dominance
1999 2003 1999 2003 1999 2003 1999 2003
Fe AR E Tree 28 29 3.3822  3.3459 0.7036  0.6888 0.1435 0.1477
# K Shrub 18 17 3.6520 3.6478 0.8781  0.8940 0.0972 0.0907
R A Z Herb 7 8 24031 24956 0.8600 0.8331 0.1858 0.1913



http://www.cqvip.com

328 P TR HED ER

FRH

3 BENMERMTL

AYmEEE HESHERE . HENIE
REAESRAE T RBRBEED T SN
(£3). GREH BERENEBER, BELE
KPP EEEBUA K. FFAREHEARRKF
LRt IR RO, M EAZ N, HARLA K EA
B REEA, KRN ERR D TTESREEHN
R ELFRE REISNERUAR . HESRXD
MERURAUTERE: DM EEEIFAE > #
KE>BEAR, ZHURBAEARE > TFTAR > &
KR, MANEARKE > EXRE > FTAE £8&
WHBHHNEERE > FARE > BAR . XEE N
ERERBOHAT, FABRKB/MIKKEIL,
48 DR ok o A R B SO ARS8 3, 9 S B T
B, RBEYH IR ERER TR EXET R
RIS ER NG, BF £ E R KT B £
HIEMR: A SRR EE 5 Y
F = ERE IR,

34 BENENRTY

YR EERBEDRER MM — AN EERIT,
AT B B S E A AR,
HHEA | hm? 8. MF 4 TTLUEH, AR 42
chet i DRI EY R FRET 1.95 thm?, 4%
¥ 0.49 t hm?a!; T A S M ir e fe 858 61 B o495 40 ey
JR3kRg 113.05 thm? 3 fn% 124.63 t hm?, 4F 51
289 thm’a', BANFFARMENRAE 42 BRMT
9.63 t hm?,

EABHEDREAE 4ath, § 226 thm? TR
H186thm?, XEHRAKEZEFHMASBEHKTE
BARBREI TR BRI, A 15 F IS Mk k2
RTHEX. ERAREABREYRBIOER T, BEE
YIEM 21839t hm? FF 3% 227.62thm, 7T
4.23%, 1 LS L4 MR A AR AR R T R R, T s
K EAER W2 4

4 BERBIEHEYWRTEL

Table 4 Changes in biomass of tree and shrub layers in community

£ E Annual
2K Layers 1999 2003 increment (t hm?a™')
FE ARz Tree
£t 4% Coniferous 103.08 101.13 -0.49
Wi Broad leaved  113.05  124.63 2.89
FAE 41t Subtotal 216.13  225.76 241
#EAZ Shrub 2.26 1.86 -0.10

Bt Total 21839  227.62 231

431k

HEBE O FF - U A% S
A F BRI, B HEMFH RSB35
Ao EAREE. B RBLERBERK 42
REVEMBFR, RATKI, BEKTF E.E3 BN
Y4 G VR IR IR D AN E SR | A Ve
WS, FERAENMEBRUK R EEYHI4K
BEMNHEK. XFHARBMSE, ! em<DBH<3 cm &
H<3 m {40 RXF R EEHE. XHBARE
MEER - BKHTE, ORHARSHERERBRT
B REATEE. HEEEARARFHE A
SRR AL AT 3R, T ME— K B AR R B B AA H 3
Lo F1E I WSS, FURE R 1) LI EY A
ERFEGEM KT EE, SZ BRSNS
RU—F BEE BT, RO B AR ERY
1% 7 (Glochidion eriocarpum) 1 H & M (Mallotus
apelta) B KT , R FHE P HE—NER 3 ZRY
WY—1 & (Aquilaria sinensis)fi 25 SR8 E] 12
PR, SET-EHA 52%, EMIME T AT R EHARE
N FEE B SR NTEAGRX. ANRFEDS
B A R R, AT Z AR R B H & /DY
MAZHRYMHSE FTELZHXE, HERERMEE
EARY

EEE AR HERKERODFERHEN
BERER, HHELEHORHEMA AR Y
i, BT IR 0 5 R R P G SRR bR B P
B, FEAK ERERME, B3R A%
YRR B R WD AR — SR A O, XS BETE
TEMHEMAN AR BEER RS, BESBREN
RERMIARREFHBANERES FEE R AN
EZRmA. R, B THELHMEE . EENL
O T T AR AR R B, R T ) R A K 5 R
15 . X R I R 45 # B AL, STk R)
DB TE A, XA R T 785 R I R .

HEZBERODFH SN R T R
AL, A S R B IR M Be . — RS
AT, ZHEYRECHBEREIRES, HFAR
U EFHRNELES, YREEE.
VML IR R S E A, £ SR ER
MU AR, AT MG RHNEHETAZODF
FHMHBRENYIEERD MO EEENES
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RARELER I, 53 DRSS WL 0 E SRR
EhAML R AR X T TR A H R R IR A
PRED AR AL T B 4 45 RARGL, X T e 5 AR K
AL B SRRE BY B B R IR RO IR k. T H,
I+ VH 3 BRYF RN A M, R K
HEEERZIRP M ERHELER S TA
R BRAAERE, RRABRHNES, A
EERLT—FBARENRE.

B&EMEYRTE 4a 7+ 21839 thm? s F|
227.62 t hm”, LR E MBI, HARE
KR —BEXRHARARMHZAEEZR. Ml
BEHKEYBRUBR S - EEEHRALER
—HOA, SRR AEE R IESE A X I
WAL T A, R 2.31 t hma 3 RN
REWEME, KATE 30 a [rHAA BEEBIFER
TR KLY R KFE(295.64 t hm?H,

LR, SLERIBATHIE 4 a R Ed
B, O ARSHELAR, FRGHETRER
R AL, Pfh B R BB TR, EYEK
FHEZRSRE, BEEYER SR KRNI R
B HX PSR — TR IB BV RE R, BT
RS HE R .
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