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Abstract: China has the largest and widest karst regions in the world, which is mainly distributed in the subtropical

mountainous regions of southwest China where a unique type of karst vegetation grows. However, the karst forests in these
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regions have been degraded seriously due to strongly anthropogenic disturbance over many years. Therefore, vegetation
thicketization and even rocky desertification have occurred in most karst regions in southwest China. The fragmented karst
secondary forest in Puding County is a typical representative of the north subtropical forest vegetation in central Guizhou
Province, and can be used as a sample for monitoring the vegetation structure and dynamics in this region. In this study, a 2
hm*(200mx 100m) permanent forest plot was established in Tianlongshan in Puding County. Within this plot, all woody
plants with a diameter at breast height (DBH) =1 ¢m were mapped and identified at species level. Based on these data, the
community composition and spatial structure of the vegetation community were analyzed. Results indicated that there were
14,025 woody plant individuals belonging to 66 species, 55 genera and 34 families. The families with high importance
values (IV) are Fagaceae, Juglandaceae, Lauraceae, Saxifragaceae, Rosaceae, Betulaceae, Rhamnaceae, etc. There were
more temperate elements (52.7% ) than tropical elements (40.0% ) found both at genus level, which showed that the flora
was mainly the type of transition from tropical to temperate in the study area. Twenty-one rare species ( those with individual
number fewer than two in the plot) accounted for 31.82% of the species total. The distribution of rare species in
Tianlongshan plot might be determined by multi-dimensional factors such as climate, topography, biogeographic processes,
as well as anthropogenic disturbance. In the plot, the 13 species with IV =1 contributed 88.81% to the IV of the
community. The species with high IV are Lithocarpus confinis, Platycarya strobilacea Itea yunnanensis, Machilus cavaleriet
Carpinus pubescens, Pittosporum brevicalyx , Lindera communis, etc. The average DBH of all individuals in the plot was only
5.12 ¢cm, and DBH size-class distribution followed a reverse “J” shape, indicating abundant regeneration. The spatial
distribution of some dominant woody species showed obvious aggregation pattern in plot scales possibly related to high
habitat heterogeneity in karst landscape. Monitoring and research on secondary forests in the north subtropical karst region
will contribute to further understanding the mechanisms of biodiversity maintenance and community assembly in the process
of vegetation restoration. Further studies should concentrate on the maintenance mechanisms of diversity and stability of
forest community, the coupling relationships between above-ground and underground ecological processes, and the response
and adaptation of vegetation to short-term disturbance events and long-term climate change in the north subtropical karst

regions in southwest China.

Key Words: karst; secondary forest; species composition; community structure; spatial distribution; central

Guizhou Province
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franguloides) %, FEAJZ LLSEM 525 ( Rhamnus heterophylla) 858715 4E ( Stachyurus obovatus) ] 5 H-AEH
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Fig.1 Location of the Tianlongshan plot and photos of vegetation phsiognomy and habitat
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Table 1 Top ten families with the highest importance values in the Tianlongshan plot

e M R itk L Bt Y HE

Rank Family No. of genus No. of species Abundance Baszal are;;/ Important
(m*/ hm*) value
1 7231 B} Fagaceae 1 1 3422 18.30 62.89
2 HIBERL Juglandaceae 1 1 2497 12.82 45.20
3 FiB} Lauraceae 3 4 2663 5.02 35.20
4 FEHE R} Saxifragaceae 1 1 1554 6.66 26.05
5 Rl Rosaceae 7 9 193 0.27 15.56
6 HEARL Betulaceae 2 3 631 2.57 14.23
7 2B Rhamnaceae 3 4 442 0.75 10.73
8 T A} Leguminosae 6 6 141 0.20 10.50
9 KA AE AT Pittosporaceae 1 1 572 1.34 8.30
10 2535FL Rutaceae 1 3 393 0.15 7.66
At Total 26 33 12508 48.08 236.32

22 XREMST

SR RAF A W B E AR s X R R 43, K LR AR AR ML ) DX ZR A S A 25 SR Ak 2
FIiR o REMBNARAFEII R0 7 A3 7, 4 ASWH @] 20k 13 A0 A A 2 AR, $ai P o R s
BRI 44.1% , Horpyz e s BB U £, i 35.3% , TR MRS B RHEEY 29.4% , o bRy 43 A Y
PR Z 5 23.5%, FEMBPIHGE X R )8 &R B Y 40.0% , Hoh iz #4661 A 1@ Hu Bl B s, 16.4% ;3
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23 ZEWRF

FEH NI ST ANMABCN 14,025 Bk (L5080 BB 17585 #k) |, PO A AMARC, 7013 #&/ hm?, BEs A
AMEEKRTF 500 FIAEYIA 7 Fh L AGE AU 10.61% (BAAREE S 80.11%, MAKE I 2 1Y MM A1k,
H RSB 24.4% SRR AL TR 2 A | 2= ma RO, 23000 o SR 17.8% 14.6% F111.1%
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(#3), FEHLFGA FRAE DA 00 21 FRAT 18 Bl 2051 5 B AP ELE 31.82% 1 27.27% , 43 5 5 AR B )
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Table 2 The phytogeographical elements of woody plants in the Tianlongshan plot

A3 A X T JE % Pk
Distribution types No. of genera No. of families
1 5434 Cosmopolitan 3 9

2 {Z 434l Pantropic 9 11

2—2 PlF N ARPHAN b R S5 U 1wl 7 A

Tropical Asia, Africa and China, South America disjuncted

3 P I Y 2 A SE I 1B 4345 Tropical Asia and Tropical America disjuncted 1 2

4 HHFHGE 434 Old World Tropics 3 1

5 FHF PN FE AT KT 431 Tropical Asia to Tropical Australasia 3 —

6 PV I 2 PAHFIE I 43 Tropical Asia to Tropical Africa 2 —

7 A 53 A Tropical Asia 4 _

i A3 Total of Tropic (2—7) 22 15

8 i 4341 North Temperate 8 1

8—4 LR R I 6] W7 43 4 North Temperate and South Temperate disjuncted — 5

8—5 KKV FlIpg SE T [B] Wi 434 Eurasia and South American Temperate disjuncted — 1

8—6 HirP I ARV BT VY =2 R VY R 3 A ) ] 1

9 AR ANIL I MBI K73 7 East Asia and North America disjuncted 1

10 [HHEFHRAM 346 0ld World Temperate 2 —

10—1 3 P X PHNE (S I ) FAR S [8] W7 23 A1 2 _

Mediterranean, West Asia (or China Asia) and East Asia disjuncted

11 &7 4347 Temperate Asia 1 —

14 RS04 East Asia 6 1

iR A3t Total of Temperate (8—14) 29 10

15 FEA Endemic to China 1

4t Total 55 34

F3 XELUEMBEE=1NRABWFAER
Table 3 Species composition with important value =1 in the Tianlongshan plot

Fh s 2% FH Mt e v W T HYH
Species Abundance Mean DBH/ ¢cm  Basal area/ (m?/ hm?)  Important value
R KR Lithocarpus confinis 3422 5.90 9.15 23.15
&M Platycarya strobilacea 2497 6.95 6.41 17.20
Z g Ul lrea yunnanensis 1554 6.68 3.33 10.79
22 Machilus cavaleriei 2052 4.13 1.91 10.08
ZHIEEHM Carpinus pubescens 619 5.35 1.28 4.40
S BEIEN Pittosporum brevicalyx 572 4.00 0.67 4.17
FMA Lindera communis 520 3.36 0.34 3.69
AN Celtis sinensis 415 3.25 0.27 3.18
H S FEM Zanthoxylum, ovalifolium var. spinifolium 380 1.98 0.08 2.67
BIBA 6 Stachyurus obovatus 417 1.79 0.07 2.57
WM llex coralliana 268 2.49 0.08 2.40
MiFL Rhamnella frangulaides 181 5.82 0.34 2.27
B2 Rhamnus heterophylla 223 1.57 0.02 2.24

2.4 AR
FEH N ARAAE Y R OEFAFI I 2, FE N B ZE =1 ROIRIA 13 B, 5 B AR 19.70% , HoiE EAH 2 Al
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Fig.3 Species-area curve in the Tianlongshan plot Fig.4 Size-class distribution for woody species in the
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Fig.5 Size-class distribution of eight dominant tree species in the Tianlongshan plot
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Fig.6 Spatial distribution maps of eight dominant tree species in the Tianlongshan plot
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Table 4 Comparison on the major characteristics between Tianlongshan plot and other three karst forest plots in China
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Name of Longitude, . Size/ . No. of species Number of Basal area/ Rare
; Altitude/ m ) No. of species o ) 5 .
plot Latitude hm per hectare individuals (m“/ hm®) species/ %
per hectare
N 26°14'N,
Kt 105°45'E 1402—1512 2 66 55 7013 24.75 31.82
; 25°18'N
ez [32 ’ —
= 07°57'E 835—912 1 199 199 4281 18.60 27.60
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i t1s) ’ 442—651 25 254 124 5789 16.99 39.37
e 108°0E
: 22°25'N
F[12] ’ -
FEi 106°5T'E 180—370 15 223 121 4534 22.08 33.63
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