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Abstract: The dynamic characteristics of species composition, community structure, important value (IV), diversity,
mortalities, and recruitments in the primary forest communities were analyzed based on the vegetation survey of a 2 hm’
dynamic monitoring plot in the Mulun National Nature Reserve in karst peak-cluster depression in 2007, 2012, and 2017.
The results showed that there were 123 species of woody plants belonging to 95 genera and 46 families in 2017, which
increased by 2 families and reduced by 5 genera and 7 species compared with those of 2007, and increased by 2 families
and reduced by 4 genera and 4 species compared with those of 2012. The dominant species in the plot were not obviously
changed in past 10 years. The number of species with IV =1 decreased by 3 in 2017 in comparison with those of 2007.
However, the top five species remained the same but with different IV orders of the individual species. In general, the
average diameter at breast height (DBH) , tree height, and biomass of the communities increased over time. Specifically,

there were no significant differences in mean diameter and tree height between 2007 and 2012, while there were significant
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differences between 2007 and 2017. The Shannon-wiener index of the forest community gradually decreased while the
Simpson index and Pielou index gradually increased. On the whole, the DBH size-class structure of all species in the forest
community exhibited a reverse J-shaped pattern, which indicated that the forest community was in a good regeneration
status. The average annual mortality of species with DBH=1.0 cm was 8.23% and the average annual recruitment rate of
species with DBH = 1.0 cm was 5.73% between 2007 and 2017. The number of Mallotus japonicas and Liquidambar
Jormosana in the forest community showed an increasing trend and their dominant position was gradually increasing. In
addition, there was about 35% of 20 species in the status of insufficient regeneration, which led to a recession with large
variation in species composition and structure of the community. Understanding of regeneration mechanism of the dominant

species and vegetation structure dynamics in a forest community could help predict the forest future trend.

Key Words: species composition ; diameter structure; vegetation restoration; karst peak-cluster depression
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R1 KRR E MR & RREF R ME R EN

Table 1 Changes of species and individual number of the family of primary forest in karst cluster-peak-depression region

P B JR%k Pk ST A AR SRS
Number of Number of Number of Number of Total number
Years . . . T s
families genera species independent individuals of individuals
2007 44 100 130 5325 8073
2012 44 99 127 4285 6286
2017 46 95 123 3883 5393

3.2 JEUAEAREEAE K HET AR A

R b 25 ) 18 B A 25 AN R BEVR B DL AT AN T . 10 4 v, S5 35 ) A o (0. 45 R A ( Sinosideroxylon
pedunculatum) /N ZE B ( Boniodendron minus ) . /N M 22 01 ( Ligustrum quihoui ) . % " A ( Handeliodendron
bodinieri) 3¢ E M ( Radermachera sinica) , EEAG SHET &4 T8 KAR L, 2017 4, /N 280 B ZLE T+
S, BURIAME R FEEE AN, M 2007 4FF] 2012 4F 16 SR ZAEHEF N, 9 A4 Fh B (E HE P I8
A Horp KA 8 96 ( Rubovietnamia aristata ) ) FEZEAH FEAR ; B8 K ( Bridelia fordii) W EEEAER M, M 2012
A3 2017 4F 15 AR ESAEHF RN, 12 SR E S EH D . o MK (Loropetalum chinense) (3 Mk
A (Rhus chinensis) &% %8 ( Schefflera octophylla) \YPFUGHR ( Pittosporum ovoideum Gowda) MR AR T EAEFEAR
MK (Miliusa chunii) 358 ( Picrasma quassioides ) B ZEHE K 10 4F 0], MERHEF B 17 FFHR 6(FK 2),

R2 AREEFELEMRERMHEZERHEFEZN

Table 2 Important values and sequence of primary forest species inkarst cluster-peak-depression region

2007 2012 2017
Sort Sort change Sort change

BKME Sinosideroxylon pedunculatum 5.96 1 6.30 1 5.21 2 -1

INIZEH Boniodendron minus 4.75 2 4.92 2 6.27 1 +1

INMAL BT Ligustrum quihoui 4.65 3 4.64 3 3.13 5 -2

MK Handeliodendron bodinieri 4.50 4 4.22 4 3.58 4

ST Radermachera sinica 3.74 5 4.13 5 4.95 3 +2

HUBESE Mallotus philippensis 3.62 6 3.61 6 1.95 15 -9

FE2E111 Maesa japonica 3.03 7 2.50 9 -2 2.87 9

JPGEACH Rapanea kwangsiensis Walker 2.82 8 2.87 7 +1 2.75 10 -3

MERKMEEER Callicarpa longifolia 2.51 9 2.29 10 -1 2.88 8 +2

W Taxodiaceae Warming 2.41 10 2.80 8 +2 2.92 7 +1

T & Murraya paniculata 2.18 11 2.18 11 2.60 11

B4 Brassaiopsis glomerulata 2.02 12 1.98 13 -1 2.18 13

AN Celtis sinensis 1.89 13 1.89 15 -2 2.02 14 +1

LT ILRRAT Alchornea trewioides 1.85 14 1.25 27 -13 1.10 29 -2

MER Loropetalum chinense 1.84 15 1.21 28 -13

B4 Mallotus japonicus 1.77 16 1.64 17 -1 2.19 12 +5

WEM Liquidambar formosana 1.72 17 2.16 12 +5 2.98 6 +6

NI Alangium chinense 1.65 18 1.95 14 +4 1.85 16 -2

ERIRA Rhus chinensis 1.59 19 1.61 19

[ 244 Sapium rotundifolium Hemsl 1.57 20 1.64 16 +4 1.37 24 -8
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2007 2012 2017
Sort Sort change Sort change

A8 Cinnamomum saxatile 1.50 21 1.48 21 1.38 23 -2
INFELL/ING Glycosmis parviflora 1.44 22 1.62 18 +4 1.60 18
AT Ulmus parvifolia Jacq 1.44 23 1.41 22 +1 1.50 21 +1
WSEYE Sterculia euosma 1.43 24 1.52 20 +4 1.52 20
X Cyclobalanopsis glauca 1.34 25 1.35 23 +2 1.65 17 +6
T4 Preroceltis tatarinowii Maxim 1.33 26 1.27 25 +1 1.06 31 -6
K534 Schefflera octophylla 1.30 27 1.33 24 +3
/NI LA Diospyros dumetorum 1.26 28 1.20 29 -1 1.12 28 +1
AL Rapanea neriifolia 1.20 29 1.27 26 +3 1.19 27 -1
MR Choerospondias axillaria 1.08 30 1.19 30 1.56 19 +11
KAG MR PE Rubovietnamia aristata 1.06 31
/NELEL Croton tiglium 1.06 32 1.07 31 +1 1.49 22 +9
JVGRIER Oreocnide kwangsiensis 1.04 33 1.06 32 +1 1.27 25 +7
YRR Pittosporum ovoideum Gowda 1.03 34 1.05 33 +1
WRNA Bridelia fordii 1.00 34 +
AR Miliusa chunii 1.21 26 +
Wit Picrasma quassioides 1.09 30 +
/it Subtotal 73.56 34 73.62 34 70.44 31

+3R 7N T BRI N, 278 T B HE P AR, BT 2 S e A0 Fr) 1R 5 4%

3.3 JEARAE Y R S A A AR AL

2012 AFA Wy L 2007 AEHE AN T 10.72% ;2017 4F48 2012 AR5 T 21.82% . Witk M itir 2 & I
WM | B MRS % 4 s S5 BT (RS TR . 2017 4EHA2 B B2 F 2007 4F, 5 2012 4F
ZRAREE . 2012 WAL 2007 AN T 1.496 ¢m ;2017 4EF 2012 ZEIE AN T 0.591 em, 2012 4EH 75 Fb
2007 4E1 2.091 m;2017 4EH 2012 4EE AN T 0.915 m(E 1),
3.4 JFAEMBERLEE

F L2 AT BT B MERAARIR 2, KRR D SO BB« 7 T (RE b AR SR 254, B R 424 KoK
TMRBCER D B #EE B FEEFS T DBH<S em Fl 5—15 em, AR % A%/, 200720122017 4F
o DBH<S em HURERR 3 1) 5 S 2 BEHY 72.48% .61.23% ,57.95% , 10 4F (8] BT 5 o492 s> . DBH 1E 5—15
em FRERRTEST 35 B 2 8 1 23.5% .32.8% ,33.51%, DBH 7E 15—25 cm FYAERE > 51 5 B2 19 2.69% |
5.06% .6.73% ., DBH 7E 25—35 cm MYMFR 5 5 B Z Y 0.48% .0.81% .1.41% ., DBH £ 5—15 cm 15—25
em 25—35 em AR BT b7 e ) 10 4 18] % #7850, DBH = 35em BYAE BR300 5 A Z R 0.17% ,0.17% .
0.39% , ot & HL il e ke e s
3.5 FETAMARMOAR AR m AR OE 56 R

MFET A 55 5 AR BT S I wT A (& 3)  SET MR S AR —E A G SET MR 2R A, Bl
AR R I, FE T AR W D
3.6 YRhZHAEE L

B B[R] 4ERS , Shannon F84X  Simpson T8 5 B ASCFEAR S B (%) #4434 °8 2017>2007>2012, Pielou
SIREFRERE A I [RIAERS TG i, 2012 4F4% 2007 4R340 T 0.001,2017 AR5 2012 4EH4 T 0.014 (& 4)
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Fig.1 The changes of biomass density and vegetation structure in karst cluster-peak-depression region

% & Abundance

6000 5851 ‘
N 200748
5000 |- NN 2012 4F
201748
4000 3849
3125
3000 |- —
2000 —  18972%% 1807
— — 363
350 |- - - ]
— — 318 —]
300 — — 271 —
250 | — —
200 | — — —]
150 — —
100 — — — 1 76
— — — 51 ]
50 | — — 39
- . SEN\N=ENES
0
<5 515 15—25 2535 =35

%% DBH class/cm

2 ARRMEHETRFIE M E R ERERENEN

Fig. 2 The change of forest diameter structure in karst cluster-peak-depression region
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Fig. 3 Correlation between DBH and tree height of dead individuals in karst cluster-peak-depression region
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REI. /N BT LBRESE R0l 2T 1L REFT A Fig.4 Species diversity changesin Kkarst cluster-peak-depression
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AR SFPRE FE TR TR R R DD /N SRR R R AR AR A N - 1.16% .~ 1.7% |
-1.43% ,FPEEASALIREE /N, 10 AFFRIF0T- 3 8.23% AP 3940 B3R 5.73% , FEFASAL RN -2.5% (£ 3) .
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®3 FEERIEVMHIETE ARE MBETHE

Table 3 Mortality, replenishment rate and population change rate of main tree species in primary forests

BET /% R/ % TR %
%ﬁ Mortality rate Recruitment rate Rate of population size change
Species 2007 2012 2017 2007 2012 2017  2007—2012 2012—2017 2007—2017
B Sinosideroxylon pedunculatum 3.4 20.2 10.97 0.2 13.4 6 -3.2 -6.8 -4.97
JNI-Z544 Boniodendron minus 4 5.2 3.61 1 6 2.45 -3 0.8 -1.16
I 5T Ligustrum quihout 5 14.4 9 0.2 3.4 3.57 -4.8 -11 -5.43
H WK Handeliodendron bodinieri 3.4 8.2 4.22 0.2 5.8 1.41 -3.2 -2.4 -2.81
3T M Radermachera sinica 4.6 8 5.65 0.8 8.4 3.95 -3.8 0.4 -1.7
HUBESE Mallotus philippensis 5.8 20 14.17 0.2 3.6 0.71 -5.6 -16.4 -13.5
FZE111 Maesa japonica 11.8 3.2 19.42 0.2 29 1251 -11.6 -2.2 -6.91
I VB LR Rapanea kwangsiensis Walker 3.6 11.8 7.12 0.2 7.4 3.24 -3.4 -4.4 -3.88
M BRI L2k Callicarpa longifolia 9.4 12.6 9.22 0.2 17.4 6.9 -9.2 4.8 -2.32
K28} Taxodiaceae Warming 2 6.6 4.35 0 2.8 1.41 -2 -3.8 -2.94
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FET5/ % *h B/ % FREA LA %
W ) Mortality rate Recruitment rate Rate of population size change
Species 2007 2012 2017 2007 2012 2017  2007—2012 2012—2017 2007—2017
T B Murraya paniculata 4.4 5.8 6.55 0.2 7.6 2.66 -4.2 -1.8 -3.89
%4 Brassaiopsis glomerulata 5 8.2 5.93 0.2 6.2 2.54 -4.8 -2 -3.39
KM Celtis sinensis 3.2 14 8.03 0.4 9.6 4.43 -2.8 -4.4 -3.6
L5 ILRRAT Alchornea trewioides 16 50 25.39 4 40.4 12.62 -12 -9.6 -12.8
MEA Loropetalum chinense 3 15.4 8.27 0 2 0.93 -3 -13.4 -7.34
BFHi Mallotus japonicus 8.2 17.8 13.58 1 26.4 13.72 -7.2 8.6 0.14
WA Liquidambar formosana 1.4 15 8.16 0.8 18 9.62 -0.6 3 1.46
J\FAW Alangium chinense 3.8 14 10.12 1.4 13.2 8.69 -2.4 -0.8 -1.43
ERIRA Rhus chinensis 5.2 41.2  23.19 0 19.6 9.81 -5.2 -21.6 -13.4
B 54 Sapium rotundifolium Hemsl 3.8 184 104 0 11.4 5.04 -3.8 -7 -5.4
S F Total average 5.4 11.6 8.23 4 8.4 5.73 -1.4 -3.2 -2.5

4 Z5iie

B 5 BB RS | A I A RO AS HE P B 1) 5 i Se A Ja 38, s 50 i s 2D, A R BRGZ s
2007—2012 498/ 3 4-F;2012—2017 4E/0 12 #5088 A, B JE T WANVRIAG A Fh . PLEFhiE & R e
B4 T AEE DL RIS A b 2 PSR BE T 2K R, B rh g A it 19 0 2 32 S B0 18 DL R A o 1 1
BB 4520 10 AE 1R AAS AR 4 1) B B HEAS 5 T 000 Rl AR ], (8 8 i B B R HE A — i AR A BT
R DI A 2 B B LI 3R B A AN K, BINZ SR A BRAR I DL SRR B ., R & i ciae

R ] Y357 R A R 5 i s T SR 1T 38, e 25 A i T el 2 SR B AR RIS R E 5 A TR 22 SR Wl 3%
H10 25 BE . AR i RIERS g, U6 B v AR pA Ze A 4 L (AT PG g 1L b 1 3= 22 R A
R (122.95 vhm®) 2 BEIAAGR R A MR MR A AR K s ), B b AR R T A R M X (152.88
vhm?) ™ REMAE B AR K218 HAE YRR AR, T RE R i T TR R BE 2 R A R K A998 T PR T R
P AR AR R AR B SR ST R B S AR ) F AR BEIE R T R 2 RR AR B
B BEAR RO R Y AR A RS AL, 2012 AR08 T 3 AR (B B B R IR 2 PR R RO
FIFFAG ;2017 4E373 8 Nl ZREVERG TN, 378 T 2007 4F | & A WL R FIAR G Fh ot A FIE B2 5 B EEE Y
FhZ BRI 2L A,

FETR I FE T 3R D 53 02 S PR V5 BT sl 25 1Y) LA FR A , SE T RN D 51 e Ab F R X5 8 1) KT R ol
TR R A . ARWFFEH, 10 41H] DBH=1.0 em MEMAFEIET RN 8.23% , 4F4M A F Ny 5.73% , FhiEAE 4L
KHM-2.5%, EZED Barro Colorado( BCI) BEHb oK V4 V. Pasoh FEHb H A 4 hm? B2 YA g i i AR S R
E 1 hm?® 5 SR 9% IR R ASAR Y S 20 hin® RS SR AR S5BET S NN BRI AN 5%, 1
e WIS R 1 G/ SO A S B 2 WA DA 3 M %) s SR 2, (A5 AN [) A T R 30 B8 R /INAE B U AE e e K
255 B S (R) S B PE | 3k AT B A MR SR R i 0 R AR RN R ST R A 25 EH K
T 5% R LR T-ULR AR s (R E ) T B0Z b e A ke — B 1] P9 A~ B A5 sld 2 . 2012—2017
SEAH 25% PRI 3K 3 KT 2007—2012 4F ; B 5 I T HERS , BV Reu e Mg i n . R b P /N2 o
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