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Dynamics of Species Composition and Generation Pattern in the Gaps of
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Abstract: Dynamics of species composition and the correlation coefficients of species in each layer were studied and generation
patterns of major tree species were discussed among developmental stages of gaps in Karst forest in Maolan Nature Reserve,
Guizhou Province. Along the gap developmental series of 10, 20, 30 and 40 years, the dominant species in the arbor layer were
Diospyros dumetorum , Pistacia chinensis , Handeliodendron bodinieri and Carpinus pubescens . The dominant species in the shrub
layer were Ampelocalamus calcareous , Sinosideroxylon wightianum , Mahonia confusa and Drypetes longipes , while the dominant
species in the herb layer were Pyrrosia lingua, Lepisorus,. Selaginella uncinata and Elatostema stewardii. As for the liana,
Smilax stans, Sabia schumanniana, Dabergia hancei and Sabia paniculata were the common species. In the non-gap stands,
there were no dominant species. The similarity coefficients of trees, shrubs, herbaceous species and liana species with different
gap stages were 0.31, 0.42, 0.27 and 0.32, respectively. This indicated that the composition of shrub species remained
relatively stable during the past 40 years of gap development, while the composition of herbaceous species fluctuated greatly.
Trees replacement patterns could be classified into 4 groups according to quantitative dynamics of seedlings, saplings and trees in
different gap stages.
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RMEHME BEXALEHRZERR B REF X (25°09'—25°20" N,107°52'—108°05" E), ZXRFE
HARGEBX AN REEEHIFEA, XA RBHEHFENA B, R HEIR1078.6 m, RKE
430 m, V37 800 m AL, MEBAUPTARLHTZERAKENE, HHFHRE 15.3 C,7 AYE
26.4 °C,1 ¥R 8.3 C,>10 CHRURS5727.9 C,FXHMEWE 1320.5 mm, SFFHMMRE 3%, HHL
REOKRLEI AT LERE HEALSARE, T RpHET7.5~8.0, ANEMEAEBFR (RER¥%,20052)

T 50 R L UL TE 75 25 W8 6 R AR bRk B AR R 4P X000 X A M THUAR 4 4 9% ot W e AR Y, AR ¥ 4R 750 mo 1A
i B ESREMER RN FE KRS EAE 0.95, AEEHEME 10~20 m. ZAHELEBER WHEL, FE
WA B F 1L F ( Platycarya longipes ) A IEFE B ( Cladrastis platycarpa ) \H ] ( Cyclobalanopsis glauca) B R A
( Photinia davidsoniae ) &M 1848 ( Machilus rehderi )%, TARAREAREYMLEEL,

2 MR

2.1 FHHNAE

ERZRP RO RERA BB R BN, mBL) 3.0 ho' o FEFEHL A T RAKER, BHAMKRBRIE A
R, B EMEMEE, ZAMRE, AEARSM S AREERSHEARKX 1974 £ F £ # B RE K
JB 2 78 B AT X PR, R BURR B AR BRTE A AR . B R AR BN W 113 A, = BR A T ALK /D SR A A A
HHRE . URABRKDEEABROGAARNEBALERE ., HIHCHE AR TR FEARGTFIE A FH
HE MR NEE, EARFREINZES N mx | mP/pRETEEES FESHOME A EEME
EHANZE,LEEDR 60 4>, ZEAR M PRV R IEARBRA S, 1R 10 mx 10 m WAE ML 20 4, HE
B 1.5 m U EWANMEZ BEMMAERMEEANME BEREE, HEADPRHILIEZES 1 mx
ITmE/VETREERANMEMEE. HIN BEMB <! cn I AFNE 1~ 10 cm FHYK, > 10 ecmPEF
R,
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FEREFLR 100 ~ 200 m BIARER 35 4, B4 10 B8 1| S8R, 3% 10.20.30.40 £ (8 18 FAIPRBE 5053 5
H8.10.9 F1 8 ) KAEMBE 5 MMBEE G BRI TR EBTME IV XARBEF B E 97 B A R B
Co:IV=(HHXHERE + HXHE + MM BEEFRE)B00 GFAMEA), N=HWEE + BN EHE + Y&
BR300 (EAEHMBEA);C =c/l(a+b-c),c H2MTBHEXENYMNE, o AHE ATYMHE, 0 HEEB
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RI1 B THERBEVBRAHERKNYMH (RFPYHERMEN SFREHEIA ARSI
Fif%). RABEIN RS ZH Raunkizer £IE R LR, S & T EEE, IEABEY O BRTAE.
EAR BARNEA4NMBRIATSEI. NFE 1 0TUE S, AR #8003 F AR BRG #  xA 'K,
FRDMHERRKRBER B R AN ER, HXRFUMHELEEERAR MR R ETNER EEEEER . EXF
B 18] 2R 10.20.30 F1 40 SR 5 b, BREE o 5% KB 1 #6235 /N Wi ( Diospyros dumetorum ) . 8 3% K ( Pistacia
chinensis ) \ % M 7K ( Handeliodendron bodinieri ) ¥l z« %t %8 B- 5 ( Carpinus pubescens); BEARZMEF A F M BAT
{ Ampelocalamus calcareus ) \F M B ( Sinosideroxylon wightianwm ) i AL+ K T35 ( Mahonia confusa ) M B8 B R
A ( Drypetes longipes ) ; B4 Z R H M5 A F ( Pyrrosia lingua ) . TLTE ( Lepisorus ) (22 5 B ( Selaginella uncinata )
FO5 AR BE L ( Elatostema stewardii ) ; BEA R BB B K ¥ #0543 B 2 85 W # 3 ( Smilax stans) P9 )] 15 R EE
( Sabia schumanniana ) \JoE 1 ( Dabergia hancei ) PR 4 & R ( Sabia pamiculara) o TEIERBEHR YT, ZHESR
FrARFMEARWFIEF X N EE( Cinnamomum wilsonii ) \FE I B F B0 35 LUARBR G B B A B B3 K 19 8
B, BEGE IR AR TN AW BN E R AN ( Celsis sinensis ) %5 B %33 BEAKBRAE IS B9 38 KWW/ ;s G 5 Mk
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1 KREHRAIBRIRHENAEAR RO E

Tab. 1 Species composition and dominance of communities in gap developmental processes

B®R b B R B B Bt Developmental stages of gaps/a EP N
Layer Species 10 20 30 40 Non-gap
#H M Cyclobalanopsis glauca 6.58 14.88 8.57 10.32 11.02
ZRIBEM Carpinus pubescens 7.31 13.76 6.89 12.54 12.39
/N6F§E Diospyros dumetorum 7.58 11.73 5.44 11.43 12.33
%MK Handeliondron bodinieir 2.44 13.36 18.79 5.09 2.55
BIEAK Pistacia chinensis 1.69 15.23 10.57 5.47 6.92
B RIFE Platycarya longipes 2.44 10.56 11.78 6.32 2.30
B B4 Sapium rotundifolium 3.54 9.58 10.34 5.83 3.33
ﬁ:’fi" ¥ Cinnamomum wilsonii 4.76 13.45 6.33 5.32 7.45
i K Clausena dunniana 5.68 0 10.55 4.57 2.35
BIBA Choerospondias axillaris 0.43 1.44 2.73 2.43 0.98
WIEFEM Cladrastis platycarpa 1.61 7.54 2.33 0 2.77
KN Celtis sinensis 1.33 1.37 3.78 1.54 2.67
P B Acer sycopseoides 0.98 2.57 3.66 3.31 2.32
B ML Meliosma henryi 2.13 3.54 2.4 2.54 1.01
W88 Machilus rehderi 5.24 1.67 0.54 0 2.12
BB F K Phyllanthus dunnianum 2.30 14.31 5.43 7.11 2.30
20t Sinosideroxylon wightianum 10.48 15.34 5.37 6.36 11.03
% Rhamnus spp. 2.22 13.76 6.90 4.92 3.65
¥ Bauhinia variegata 1.49 12.87 10.82 0 1.58
A2 Wit +XTh3 Mahonia confusa 4.33 6.90 12.87 6.39 11.51
Shrub M RAT Nandina domestica 4.00 12.00 7.43 2.63 1.73
BMBAT Ampelocalamus calcareus 13.98 6.29 1.22 1.45 0
) #8 Machura cochinchinensis 0 3.42 5.78 4.68 2.86
KEBRAK Drypetes longipes 5.00 7.54 6.09 9.27 3.46
BRTF Glochidion puberum 3.72 0 2.57 1.09 0.98
P E Elatostema stewardii 0 2.79 4.67 8.33 4.83
B ZH Selaginella uncinata 1.56 3.44 9.45 4.21 4.50
F % Pyrrosia lingua 13.46 4.88 0 0.42 0
FaR ¥ K HE Pilea plataniflora 0 1.56 3.718 2.79 15.46
BER " Bk Nephrolepis aurioulata 3.65 1.45 2.78 2.54 4.21
Herb F5F Lepisorus 2.56 10.55 3.22 1.22 0
E¥%E Epimedium grandiflorum 2.56 0 2.37 2.60 3.75
KPGR B Asarum geophilum 2.37 3.79 5.78 3.44 4.20
RE K ER Viola schneideri 5.43 5.16 4.09 3.88 2.70
=B & Sauruus chinensis 6.48 4.96 2.43 0.84 0
=B ICEE Tetrastigma hemsleyanum 1.34 1.78 2.47 1.79 13.54
H & BRI Mucuna sempervirens 3.84 2.11 3.58 0 2.69
BRE R Smilax stans 15.43 6.32 0 3.33 1.00
BE ¥ Dalbergia hancei 2.32 4.65 15.43 3.00 0
A P9 )il 3% X B Sabia schumanniana 1.48 17.43 4.21 14.27 1.60
Liana [ 4 3% KUBE Sabia paniculata 0.98 ] 4.68 6.79 3.74
=M AGE Akebia trifoliata 5.42 8.70 5.42 2.07 1.09
K MLBE Sargentodoxa cuneata 4.39 5.79 6.30 4.32 2.11
$9BE Uncaria rhynchopylla 9.56 10.43 8.54 6.48 3.99
X # Paederia sp. 5.74 2.30 0 4.30 0.69
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AFEHERBRRENEEM EHURBIITEE R LR 2, R 2T, T REEARBRIERE 10 £ R
VIR, SEARE BRI EC R FERMK, PHN R 0.24. PR E B 20 &85, 5 RZ Y0 5 H ALK
BRBr B B AHL R ECR Fr iR, a5 3 0,28, B X — B B 11 B A% 37 K 47 Fb X bR R 20 5 Y 38 L BB 195 B
o %30 ENMBEAAITANYFHEE , TESHASHBRWHMARBERE X 0.40. 5 40 FaT K
BT ARV R ECR BT T R, 5 B AUARBR Y B E R LR E0 0.38, AR R B 2 40 G0, MBRE i #
MBS LT R E ARG RATF RN E SN e T ERE —ENER, Xp — LTk
BTGRP HRBT AR, BEARBEOERN, RE 2 MR EERE S, 53 AR EARBENE
FdEPEg,

MG BREA R T HEURLES N 0.30,0.41.,0.47.0.46 1 0.48, K 20 FE MR W B £ K
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Tab. 2 Similarity index of species in the gaps with different developmental stages

AR H L R
=3¢ AR H B B Number of common species Similarity index
Layer Developmental stages T
of gaps/a 10a 20 a 30 a s0a EAE 10 a 20 a 30 a 40 a "
Non-gap Non-gap
10 5 4 4 3 2 1 0.33 0.25 0.23 Q.15
AR 20 11 9 3 2 1 0.53 0.16 0.11
= 30 15 10 4 1 0.63 0.19
Arbor
40 11 7 1 0.50
HEMRBR Non-gap 10 1
10 10 6 5 4 5 1 0.38 0.28 0.24 0.31
20 12 7 7 7 | 0.39 0.44 G.44
wAR 30 13 9 9 1 0.60 0.60
Shruh )
40 1n 8 1 0.57
3 #k B Non-gap 11 1
10 20 8 5 4 2 1 0.27 0.22 0.14 0.08
- 20 18 6 3 1 0.30 0.19 0.13
= 30 8 6 5 1 0.40 0.45
Herb
40 13 7 1 0.50
e KB Non-gap 8 1
10 6 4 3 2 2 i 0.40 0.20 0.14 0.17
) 20 8 6 4 4 1 0.43 0.29 0.29
B A
. 30 12 7 5 1 0.47 0.33
Liana
40 10 6 1 0.50
JE AR BR Non-gap 8 1
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Fig. 1 Relative density of typical tree species in different generation categories
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YMBREE D 30 FE6,IMBNER HHBHRS , BERALBOHNMEEBEMKEE, EEMANT
REFIEEE , RAX LR FHERRERE =EXBLE, EARNREEL A REFMNBLEFRPMHE
RERER BABHOKBREFNA, PERHEERRETIBRT A TENMBESH, MERELE BH 5
.= BB M (Ulmus) Fb( Celtis) FER ( Zalkova ) 5 /R T ISR, REF > B BB H B E W5 3)
TEAMRBRIE AT 20 &, A SN NSO E SR BEHRK I0FEEHE TR, BRNRF—-EHE IR
B, BARFRDEANEBIEMNTE R , 7 0 X 200 R0t ARBR 2055 i 28 AL R SRR, ZE ARBR h T BLAH i , BEARBR 1Y
AEIREIHEERRAFANER  EARNET OB RREZTEROMBEHN, SMBER BHR
W BR% FE B ( Viburnum propinquum ) % JR LAY | iX So i Fh 7E BETE FRE AR B E , BHE PR/ ARANE
EREER; 4) WAL+ R Th 35 5 MR R A9 40 8 SR BEAKBR 09 & B A, 404 SO U 248 38 i, E MR 2
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AP HAAKBER TR P YHARNSBEMERRBT ARERE TSR T RELRAEY
ZREX XML RLTE . REREELES B TAEBIFEANRA, A [R5 8 Y %3 AE 8 A R R
W5, BRI AR FARBRH BRA AR RA R BERFERNTRRA . ERBRERYY, & THRRBKK
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X B H o Yamamoto % (1999) M FHZEMBR P I EH X W B REFMAEER 2 A, A REH
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BEOHEEFRYET S, FHREACERLF,2005b): KEEHIBF YR EZHERELEEAHR
E—EHEE A EEEN SR AR Rt ARG E, LA T RN R EA K E HAR
R FRRESE R, IR G Y SRS, BB ARBR R T, o SR B, B RE A T B4
/NOFREERE B PO B B R B R BT SE T, B T R B AR . AMRBRE R A R RAIRR, K
ARAEYE ESERFER YRR T P RK” T 5 (lottery competition) FIHLE , f AMABE R [ ¥ F 22 18] 43
i LB 5], AR SRS BB/, BT R M OB, 1R PR B T4 X 0 2 R 1 3L 7 WL BV FL BT HE
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EEHRTEAE,
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B PR 9 e 2 RUBE oF R S0 5 R K 0 ol £ 43 A AR B O 8 40 B4R 1 B O S R R B 0 b o T FE R R4
B ARBR AR 5 R 02 S, R S0 St R 50 A 358 AP AIE A X R0 B 43 A6 = A R BB R o X T ST FR AR B — 28
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