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Abstract: To explore the spatio-temporal distributional patterns of the vegetation in a Karst clus-
ter-peak-depression region, we investigated the species composition and diversity characteristics of three
forests inside 200 m % 40 m dynamic monitoring plots in Huanjiang County of Guangxi. Results showed that
plant communities changed from plantation to secondary forest to primary forest with increasing diversity
associated with reduced disturbance intensity. We recorded 65 woody species belonging to 26 families and 52
genera, 100 woody species belonging to 33 families and 68 genera, and 123 woody species belonging to 43
families and 91 genera in the plantation, secondary, and primary forests, respectively. Evergreens accounted
for 41.5%, 47.0%, and 52.9% of species in the plantation, secondary, and primary forests, respectively.
Meanwhile, the families characterized with one species accounted for 39.46%, 36.36%, and 53.66% of the
total families in the plantation, secondary, and primary forests, respectively. The dominant families and spe-
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cies with an IV (importance value) > 10.00 numbered 6 families and 6 species (23.1% and 9.2% of total), 6
families and 5 species (18.1% and 5%), and 10 families and 7 species (23.3% and 5.7%) in the plantation,
secondary, and primary forests, respectively. While the proportions of these Vs were up to 76.1% and 65.2%,
81.0% and 66.2%, and 64.4% and 32.5% of the sum IVs of respective families and species in the corre-
sponding forests. Two-way indicator species analysis (TWINSPAN) divided the plantation, secondary forest,
and primary forest into 8, 9, and 8 community groups at the third level, respectively. Diversity and structure
indices were significantly higher in the primary forest than in the plantation and secondary forests, except for
crown breadth and Simpson index in the plantation. The values of Simpson index and evenness in the planta-
tion were highly significantly higher than in the secondary forest. And the values of density and coverage in
the plantation were highly significantly lower than in the secondary forest. Thus, variable disturbance inten-
sity resulted in variation in communities’ composition and diversity characteristics in these forests. Our re-
sults may be informative for choosing forest management strategies in the Karst cluster-peak-depression re-
gion.
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Table 1 Summary of the three typical forest ecosystems in karst cluster-peak-depression region in Huanjiang County of Guangxi
o) TR LERi TNt t3ERA pH 35755 Soil nutrients
Type Dillslttl;;l;eiltnce Vegetation type Soil types R R PN PN
Y Organic mat- Total N Total P Total K
ter (g/kg) (gkg)  (gkg)  (gkg)
(D) ZFEARBATR o NS JERR, RH R
Comprehensively man- } Plantations, secondary . 6.78 66.91 4.06 1.02 13.25
. Strong Limestone
aged plantation forests, and croplands
AT ) A
() A SRS A i x Fisk:
Natural secondary forest Medium Secondary forests Limestone 769 91.45 489 1.3 4.98
< AR KRR N
(I ARG A % Primary and secondary FRE gy 118.16 5.61 1.16 5.21
Primary forest Weak forests, and plantations Limestone
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Table 2 Number of families, genera, species, and life-forms of woody plants in the three forests in karst cluster-peak-depression

region in Huanjiang County of Guangxi

s )& Fif WEITAR WEREAR HIMIRAR AR BEPEAR BRI ARFHEA
Family Genus Species Evergreen Evergreen Deciduous Deciduous Climbing Climbing Woody
tree shrub tree shrub shrub liana liana
1 26 52 65 15 11 19 11 8 1 0
I 33 68 100 9 24 16 16 15 6 14
11 43 91 123 29 32 37 11 9 1 4

I, I, IR 7R3 M AE A R GE, WK 1. 1, 11 and 111 stand for the three types of forest ecosystems as in Table 1.

H R RHE)23.08% 18.18%F123.25%, 5 M B H{Y
[#176.06%+ 81.00%F164.39%; & Z{H 7E1.00-10.00
Z A 14, 1ISH2URE 23l b SRR 53.84%
45.45%7+148.84%, 1 S EAH1)22.66%. 17.77%F!
33.58%; HEMH<1.00/A 6. 1281128}, 7 BRHLm
23.08%-+ 36.36%K1127.91%, % 5 S 11.28%
1.23%H12.03%.

R3] E H, 3FARM P EA{H>10.00004)
a6, 5. 7R, T ERPIRE19.23%. 5.00%
H15.69%, 7 EAH165.16% 66.19%H132.52%;
FEHLE1.00-10.00/ P26+ 27 55Fh, o
Fh 2L 11140.00% « 27.00% F144.72%, % j& 5 ZEAH 1)
29.63%. 27.37%H161.26%; T EAH <100 Fi 4
33, 68, 61F, [ EWIFNEL1)50.77% 68.00% Hl
49.59%, R EEES.21% 6.43%K16.22%.
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F BIX PR R AR A0 O AR AR .
>10.00(K) R J& J5 A= BT R A BRI AT 1 g Rk R A
ARBR JEAERFIN TARIAT SR, IRAFRAA
TMRILEEREL, 3RHRMEA FHEAE>10.000 34
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Table 3 Importance values (IV) of the top 20 families in the three forests in karst cluster-peak-depression region of Guangxi
%} Family B IV fl Species EEE IV
ZEATREEN TR BF} Meliaceae 78.469 X E M Radermachera sinica 47.517
Comprehensively Lkl Bignoniaceae 47.517 KB TP Cipadessa cinerascens 39.813
managed plantation &R} Leguminosae 39.383 Fr#¢ Toona sinensis 33.820
Bl Moraceae 12.932 TR 2E B Bauhinia brachycarpa 28.423
MRl Anacarabiaceae 12.743 A Rhus chinensis 12.600
5¢3} Bl Fagaceae 10.455 R HECastanea mollissima 10.455
Kek#®l Euphorbiaceae 9.450 KB Broussonetia papyrifera 6.599
FEMEl Sterculiaceae 7.625 FHH#4 Ficus tinctoria 5.915
FImE} Araliaceae 6.117 KM-¥EA Xylosma longifolium 5.708
PR Rubiaceae 5.973 58 Tarenna attenuata 5.474
B AR Flacourtiaceae 5.708 {E£T. Zenia insignis 5.207
L4 R Myrsinaceae 5.673 JRBE Chukrasia tabularis 4.836
iR FRL Verbenaceae 4.136 i1l Cinnamomum saxitilis 4.008
¥R} Lauraceae 4.008 JU T Rapanea kwangsiensis 3.879
5 RKE} Caesalpiniaceae 2911 B K M4k Callicarpa longifolia 3.278
K&l Ulmaceae 2.397 f3E %% Sterculia lanceolata 2971
1 El Rosaceae 2.210 Rl Carissa spinarum 2.911
ERHHEL Palmae 1.659 $RA Bridelia fordii 2.733
&%l Rutaceae 1.094 Fr3E4% Sterculia euosma 2.723
AREFL Oleaceae 1.063 Sk REAELE Schefflera venulosa 2.341
SRSV -R/ G N LLHFERE Rl Verbenaceae 86.750 FiIf Vitex negundo 79.743
Natural secondary KikF} Euphorbiaceae 85.354 2L 1ILIRRAT Alchornea trewioides 60.811
forest JUAIEL Alangiaceae 29.366 JUFH Alangium chinense 29.366
ABFEL Oleaceae 14.554 /N 5T Ligustrum quihoui 14.357
W F} Rosaceae 12.295 BFHi Mallotus japonicus 10.266
Rl Anacarabiaceae 10.948 M Carissa spinarum 7.550
JpAF} Caesalpiniaceae 7.550 FEH Mallotus repandus 7.310
ZFl Moraceae 6.460 KA Rhus chinensis 6.987
HF} Leguminosae 5.607 =XI% Clerodendrum serratum 5.345
2% Rhamnaceae 5.055 K Pyracantha fortuneana 5.037
FnEE Araliaceae 3.837 ALH Ficus altissima 4289
FIEAE Flacourtiaceae 3.700 %L Pyrus calleryana 3.699
MRl Meliaceae 3.511 KH#EAR Xylosma longifolium 3.569
L4 Rl Myrsinaceae 3.189 KB TP Cipadessa cinerascens 3.372
27 Rutaceae 2.434 #2511 Maesa japonica 3.189
FEAAEL Sterculiaceae 2.320 % Pegia nitida 2.545
L F} Bignoniaceae 2.119 ZJE% Euphorbia milii 2.534
PR Rubiaceae 2.088 BIIEM A Schefflera glomerulata 2.440
5%} Coriariaceae 1.642 4K Chaydaia rubrinervis 2.438
SEBRE} Urticaceae 1.492 Hi 4l Rubus lambertianus 2.136
H ARG R A AR KigkFl Euphorbiaceae 33.975 Yt Sinosideroxylon pedunculatum 18.496
Primary forest R4 PR Myrsinaceae 22.432 Z54c i Ligustrum japonicum 15.634
JCHE PR Sapindaceae 20.863 A Cunninghamia lanceolata 14.409
IR} Sapotaceae 18.496 /NI 254 Koelreuteia minor 12.644
AREFEL Oleaceae 17.624 HéA Loropetalum chinense 12.609
428 R Hamamelidaceae 17.099 K& M Radermachera sinica 11.244
FF} Taxodiaceae 14.409 VAT Bambusa surrecta 10.510
ikl Ulmaceae 13.292 ]I 4E M Rapanea kwangsiensis 8.115
PHElL Rubiaceae 12.620 #2111 Maesa japonica 8.066
475k} Bignoniaceae 11.244 £ %+ Mallotus repandus 8.007
iR FRl Verbenaceae 9.491 HEK 4B Callicarpa longifolia 7.537
5/ E} Rutaceae 8.932 HUBESE Mallotus philippensis 8.520
%} Lauraceae 8.708 JUSIFR Alangium chinense 6.909
TifinEl Araliaceae 7.026 2L 1ILBRFT Alchornea trewioides 6.506
JUMAEL Alangiaceae 6.909 @AM Rapanea neriifolia 6.251
%W EL Anacarabiaceae 5.893 KM Celtis sinensis 5.916
Z %l Moraceae 5.437 JBEA Tetrapanax papyriferum 5.207
Z&l Leguminosae 4.875 1K Handeliodendron bodinieri 4.976
¥iF} Ebenaceae 4.797 JE7ikE Cryptocarya chinensis 4.650
5t} #l Fagaceae 4.730 /N1 AT Diospyros dumetorum 4.540
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Fig. 1 Dendrogram of the TWINSPAN classification in tree
layer of 80 sampling plots in (A) Guzhou, (B) Mulian and (C)
Mulun in Huanjiang County of Guangxi.
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R . /N4 5T (Ligustrum  quihoui) . = XY
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trewioides) 4 ¥ 7= FORE I b RS R RE A kI 4y I oK
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repandus) FHZLT LLBRAT; 56 =200 0 /N2 ot 1k
Zx(Rhamnus utilis). ZE#i. %A (Pyrus calleryana)
FAEZE L, SEDYZ00 2 BRI (Vitex negundo).

B GOKCP IR R I (1)) PPN+
(Coriaria nepalensis) #f 7% , ¥ £ 17 & (Pegia
nitida). ZJERIAF, S AnAEdcrh LI, HEAGEDY, 2
T E, I, M LR AN
Q)+ =R, FEAEARARKHFEAR, T
PUEFHA . )\ A (Alangium chinense)2, -3/ A7E
e B, A AR R, WL T KB A
i A (Chaydaia rubrinervis)2 J5 A= v 45 5 1K ) i
B) A1 2 B+ S BERE VR, 2 B AR M A e ke
(Bauhinia championi). —=Xt954%, S AifEd 1,
(@) VG EF A+ )\ A B8 L R AT IS, R
FATON. 2885, FE b B, Hh
BCBEE; ()OI L T+ )\ AT, AE=510
G2 (Fructus rosae) iy = AL, F B AE
Wb R (6) B+ i L i+ )\ R, ER Tk
A Ki(Pyracantha fortuneana). &A% 1~ F1%FE ¥
b/ SR 6 o N S o (TR B4 L R A 11 VAR Ve g e
TR HEE AN 10 E N R B (T) BRI+ ER IR AR+ 2 AU,
AR N T R RS OB, A
TEI RIS, BRI P S i, WK, (8) B/
KRV, ST ATAES AL, MRy B —, s N3K
THREBOR, TN 2R 5 40 BESUR 2 AN AT T3
WA TERT e, AR AR IR MENAZ, AbF bt
B B TR BE; (9) 15 (Imperata cylindrica)+ &
£ F5 1T (Microstegium vagans)+ B 3 (Saccharum
arundinaceum)#f %, HEV& WA DBH>1 emA A
W CHAE 7 R AT Bo), Jr A e, 5
W, W2 5. HERARRIELARY) .

323 AKiEREM

MEINCKF, Rig i EMRAG K- 0] 53 53 % 5
N2\ 4y 8y TAMRER AL 55— LK HE(Sinosi-
deroxylon pedunculatum). J\AM. #2510, ARt
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(Ligustrum japonicum)F1ZL 1 (i KA b 48 7~ P Pkt
J AR PR R SR R AR R R IR A R R 23 Tk 28 =0 i)
fenM oA B LR = 51/ B i (Carpinus
pubescens). B[ ¢ (Pittosporum ovoideum). i i
A (Tetrapanax papyriferum)FIFMH; 55 =25 42
K (Cunninghamia lanceolata) . [&4 - 2 41 (Sapium
rotundifolium) A1\ ARG 28 DU 20 Al A /i
28 B (Koelreuteia minor). /NH- (114 (Diospyros du-
metorum). %4t #(Rapanea neriifolia). ##Aii(Ulmus
parvifolia). ZMifl %R 2 v,

W= JOKF A A (DI AR+ R+ 2R
2 yUREVE, AR AR AT O 1L 3 2 (Murraya. eu-
chretifolia). i} A (Bridelia fordii). &% 14 (Tarenna
attenuata). %M 7K(Handeliodendron bodinieri). 7
fri(Aidia canthioides). /&7t (Cryptocarya chinen-
sis). ZAEAR(Miliusa chunii)&, M ESH
i, NABIANRARR, ARG, Rl
T A RO B 2 5 A A L (2) 2R 2 vT+HER A+
ZER /AN Rl B Vs, EEAMEAEMN A LR
(Murraya exotica). J V4% 1t #* (Rapanea kwang-
siensis). AL . MEATSE, FEEALEF LI, 5
AEVERR; Q)M+ P AE RN RS, AR

R4 SEHMBBMNESRFRBEERSEN

Table 4 Community structure of the three forest ecosystems

KA vi. WEse, &, 1134 )% (Clausena anisum).
NIRRT B, IR AR R O,
B A=K ()M A (Loropetalum chinense)+25 1v 4 1
W, EAERAYN Ravi. SRR, &k A
B ABKMEREE . AN ER, F 2y
AR B8, N ABOIREE, BEE S5 5, B
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Type Density (plant/m~) Average crown breadth (m) Coverage (%) Mean DBH (cm) Average height (m)
¥ Mean CV(%) Y Mean  CV(%) P Mean  CV(%) I Mean CV(%) i Mean CV(%)
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I, 11, III stand for the three types of forest ecosystem as in Table 1. Different capital letters within a column indicate that the differences are remarka-
bly significant at P = 0.01, and different lowercase letters within a column indicate the differences are significant at P = 0.05 by ANOVA test.
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Table 5 Species diversity of the three forest ecosystems

5 Species number Simpson#& 4}

Shannon-Wiener #5%{ Pielouly &) EE T8 %L

if’iji (Species/100 m?) Simpson index Shannon-Wiener index Pielou evenness index
¥ Mean CV (%) ¥ Mean CV (%) ¥IMH Mean CV (%) B Mean CV (%)
I 7.86+0.575° 64.50 0.798+0.018% 19.67 2.129+0.124%° 52.23 0.728+0.033%° 40.80
II 8.53+0.52% 54.63 0.569+0.0355° 54.83 1.919+0.1235° 57.48 0.583+0.034 52.49
1 13.55+0.80 52.99 0.846+0.0014 9.34 3.171£0.0774 21.73 0.886+0.018% 6.09

L IL NER7R3RARMAES R, WKL
I, 11, I1I stand for the three types of forest ecosystem as in Table 1.
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