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Dynamic Changes in Niche and Interspecific Association of Major Species
of Karst Secondary Forest in Central Guizhou

LI Ting-ting®, RONG Li*, WANG Meng-jie?, YE Tian-mu?, WANG Qi"

(a. School of Geography and Environmental Sciences; b. School of Karst Science, Guizhou Normal University, Guiyang 550025, China)

Abstract: To explore the succession rule of karst secondary forest in central Guizhou, based on the fixed-point
monitoring data in 2013-2019, the dynamic changes of niche and interspecific association of karst secondary
forest in central Guizhou were studied, including community species composition, niche width, niche overlap and
interspecific association. The results showed that the proportion of important value of constructive species
decreased in 7 years, and the dominance of species, such as Serissa japonica and Viburnum foetidum, increased
significantly. Zanthoxylum armatum and Rosa cymosa occupied a wide niche, while the niche width of Stachyurus
yunnanensis and Serissa japonica and other species have increased resource availability, which narrowed their
niche width. The proportion of species pairs with niche overlap less than 0.2 decreased, and the relationship of
interspecific competition was more complex. The overall connectivity among main species changed from
non-significant positive association to significant positive association, and the proportion of positive and negative
association between most species increased. In the karst secondary forest community of central Guizhou, the
competition among species was intense and gradually stable, and the connection between species was
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strengthened. In the process of positive succession, the dominance and competitiveness of shade tolerant and
mesophily species, such as Serissa japonica and Viburnum foetidum increased, but some pioneer species, such as
Rhamnus heterophylla and Campylotropis macrocarpa, declined due to insufficient competition. Therefore, these
would provide a reference for vegetation restoration and rocky desertification control in karst areas.

Key words: Central Guizhou; Karst; Community; Niche; Importance value; Interspecies connectivity
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1.1 BT XAES

AW FAEN € B (26°22'07.06" N, 105°45'06.65"
E)AE SIS w3 AT, RIS AL T 5 M A4 v
g T, SR 11.3 hm?2, e 22
R W R S X, P38k 1176 m, il
r - AESE, HAMK. & T A 2 XU R
Sk, BEREEHHE, EFSEERM, EiTE
K, PSSR 15.2°C, 4P H R % 1 189 h,
TR WIFIE 301 d, SEFHMKE 1341 mm, FEK
FEERT 5-9 H, MHIHNEEZRTIA 80%. L3R
DAL BT T AT, R4
P ) i R SR B v P i VR SR DA ANARAE,
TR TP R R HE RN BN (AR 38 R ERRVE TP IR R
JZ VL5 iR} (Rosaceae) « 15 £} (Lauraceae) . & %} (Legu-
minosae). 2k} (Rhamnaceae) i) N, #EAZE
PLE AR ARl SR, 3Rl (Moraceae). % Rl
(Vitaceae) . 2 & F}(Caprifoliaceae) tE4 N T, HAZ
PLOR A £l (Poaceae) . 745 ¥ %} (Cyperaceae) « %4 £}
(Asteraceae)fE4I N T
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WS, DASRY g g R A A DX e B s B
L Hb R AR R VR I SN S, 2013 4F 7-8 H AR
SEEIAL 5 km Kb B3R SAE PR A Vo S T [
SEREHHEAT s I, Aty TR f R R AE PR
Vg, HILME SO R ALFR A 26°15725.8" N, 105°46
39.06" E, KN 1166~1470 m, LAAy if&kR4x%f
I 22 TR AR AT O S b A BT R ) R D
RILMIFR 900 m? VE AR HE , 7E BRI R AT/ Nk A
W SR . AR 200 m AN A 7 ) B4y ) R E 6
ANATELEFEHL, SN 30 m>30 m, REAMFEHE
Y5> N 36 N5 mx5 m [KIFETT . WHRETT A AR
(DBH) = 1 cm FIFR AR T HERE AN G 5, 13 3L
W R wiE. Fiass. XTRET N I EA R
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P<0.01, B4 X2>6.635 H, FlrtdAH A7 MR 5
AL, FRIAIBRSE A 25 45 0.01<P<0.05, R
1 3.841<X?<6.635 i}, Fifa]BELE N R,

B4 ZH(AC) ol ] S IR A2 2 >R FH K 45 &7
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2013, 2015 F1 2019 FEiF AR, FEE 5 5l
H 103 F(46 R} 77 J&). 112 Fh(46 £ 81 J&@) A1 102
Fhi(48 B 73 J@)HEY), VIFHECRIAMAREA R .
MF 1 AT, 3 YR A R R YRR 1 B A R AR AR
1k, 20132015 4= Z HF B EH AT AR+ /N R R 3 [
AL (Platycarya strobilacea) + /N R E AL, H
o 5] SR A A ) R A R B J2.(75.55%), 1H 2019 4F
54 54k 75 S Ak Ik (Kalopanax  septemlobus) At &,
HEZER . EEAEHEA T 2 A0 A ZE D,
55 1 YR AT HHABURL N S B A 5 B A
5.66%71 5.24%, 55 2 Y A o 5] Rk 7 A/ R Ak
HEME (5 LN 8.79%F1 6%, 55 3 YR ik
AN SR A R S AE 5 L7330 5.49%A1 5.25%, {H
HEH LB EAE 10%LL R . 2013-2019 4E##E(Toona
sinensis). Bk . HIMK. AP (Celtis sinensis).
7N S EEAE RN, Horh RS i T 29 3.5 fi .
BERIEHE AN H o A e B AN B A,
BE AP RSB R R A B B AT AR
Kk (Pyracantha fortuneana) #7744 « ¥l £%(Quercus
aliena). 41247 (Rubus wallichianus). K3 %
Pk (Cipadessa cinerascens) ] H Z{ETE 3 UK A 13
AAEMRER TR, AL AL TS .
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HI%& 1 AL, 3 YRR A BRI A A7
FEVIH AR, B ERIETE AN G 0 AR 2507 58 B A
BIKT 0.6, fERIETAIFAMTEEER, £S
MEAET, XFAET IR A8 J1 R . 2013-2019 447
AL NGREERS . N R E . MR K
W AR T 0 A 57 5 5 8 S5 3 0, (e
T HP 0 BRI R K PR (136 . R ) 326 T 1 5,
H R R F BB HE, B5EEENES
PETERE, 3 UCRA AL M E /N T 05, KE
WHRBE. EhEAR(Rhus chinensis) 4 2347 5 FE AR B
NF 0.4, HIERAENAESIER, WREABER
FIRREES . TR, SHE. SR il
Pk AN RIS BRI ST 6 MAh ARSI TR FEAE 7 4 1)
W, HAERSTE R TEA WIS, X BRI 1Y)
PR REJ1IZ T IRTS,  FeA AR A 257 5 B P A
K(43.03%), BRIk FENE R /N4.11%).

2.3 ETEYMESEBEIHTEL

REVE T 3 O B 32 E AR 105 SR
Horp S E A KT 0.5 M1/ T 0.5 1 L ] 3 A 4
FRRGE . 7R AES M ESME N T 0.2 Y
FoRhox B g/l , A 17 SR RN 10 X, A7 R

120132019 4 = ZYIFH 1 B B AN A AL 58 AR {L

9.94%# /b ) 5.84%, HFFE ARSI LES
(AR, 2 BATE RS s TR A b = A o )
WAEASMESHE, FEYFREXS E L TR
BT 7RI o /NSRRI RER ) AR A AL
BAEAE 7 AR, RIX 2 MR RIS okt
PR SE AR, MR RS TZ A .
R 2 AE W, 7 SR R BV RS
BB K RPN, b E S AN
XA 91 XF, YA 80 Xf, “FIYME A 0.524 H4hn
£ 0.558, YFh a4 BT [H A WG GE . 3 I I
BH A= 4 9 A 1) ) A= 2507 2 B A8 ER i 9 400 5 BH A2
PEVIFR I E B AE R, /NSRS RR-HT TR L /N SR -
NHERESRES. PHAMEYR R 1 E ST
TEXEIN, G/ NGRS 5 A R FboT
Hh Az 4 A g At A A (1) B S K5 2o W i
WIHER BERIEERAM, BAAE YRR S5 A A
(W B 23S, b E . NHSH
AR o T V& /N SR 3 B AR S LT ST R
LA RS Rh A S E SR T 0.6; HERIAE
SIEERE, 5&E. RRLE. oEENES
ESMAENYMESMESEBR/DN. FEHAE
A2 2SR AE WP N VR SR 5 A 3 AT B TE ) A A
RUFENESMESMHEB KT 0.6, XEXHESM

Table 1 Changes in importance value and niche width of major species from 2013 to 2019

HEEE (FEFF) Importance value (Rank)

A ASRCBEE Nich width (BY)

i ) A I
No. Species Life habit 2013 2015 2019 2013 2015 2019
1 /P Zanthoxylum armatum BAZEME Heliophyte  5.669(1) 3.883(5) 4.479(4) 0.560 0.588 0.681
2 /N EER Rhamnus rosthornii BHZEYE Heliophyte  5.240(2) 5.239(3) 2.880(10) 0.442 0.473 0.536
3 /MR Rosa cymosa FHZETE Heliophyte  5.012(3) 6.009(2) 5.246(2) 0.649 0.647 0.691
4 [ 4k 7 Platycarya strobilacea BAZEME Heliophyte  5.011(4) 8.797(1) 3.708(6) 0.345 0.309 0.454
5 7 H# Toona sinensis BAZEME Heliophyte  3.427(5) 3.146(8) 4.616(3) 0.488 0.311 0.590
6 ‘Kl Pyracantha fortuneana BHA M Heliophyte — 3.174(6) 4.808(4) 1.782(16) 0.605 0.594 0.617
7 U4 Campylotropis macrocarpa s Mesophily  3.059(7) 3.344(7) 1.948(14) 0.679 0.636 0.515
8  ffil#% Quercus aliena riEPE Mesophily  3.044(8) 1.905(13)  2.671(12) 0.360 0.166 0.402
9 =ML Stachyurus yunnanensis riEPE Mesophily  2.800(9) 3.424(6) 2.062(13) 0.532 0.541 0.506
10 4EEHT Rubus wallichianus 44t Heliophyte  2.370(10) 2.037(12)  0.953(33) 0.408 0.439 0.426
11 Hb% Ficus tikoua B4 Shade 2.346(11) 1.898(14)  3.172(7) 0.614 0.608 0.570
12 #AF Myrsine africana FI4:4E Heliophyte — 2.294(12) 2.052(11)  3.170(8) 0.456 0.571 0.564
13 75 H & Serissa japonica BH A 4% Shade 2.220(13) 2.387(9) 3.857(5) 0.596 0.572 0.562
14 i K3 Litsea rubescens BAZETE Heliophyte — 2.206(14) 1.481(20)  1.833(15) 0.410 0.410 0.352
15 KEHJB Cipadessa cinerascens FH/EYE Heliophyte  2.104(15) 1.524(19)  1.096(31) 0.298 0.298 0.289
16 ZhJKAK Rhus chinensis BH4EYE Heliophyte — 1.618(19) 2.125(10)  1.430(22) 0.352 0.185 0
17 BERIEE Viburnum foetidum rAEPE Mesophily  1.929(16) 1.766(15)  3.057(9) 0.680 0.668 0.652
18 Jil#fk Kalopanax septemlobus rAEPE Mesophily  1.159(27) 1.325(23)  5.487(1) 0.463 0.427 0.338
19 FM¥ Celtis sinensis B4 Shade 0.731(35) 0.556(41)  2.822(11) 0.474 0.457 0.270
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Table 2 Changes in overlap values among main species in karst secondary forests in central Guizhou from 2013 to 2019

10

11 12 13 14 15 16 17 18 19

%5 MNo. 1 2 3 4 5 6 7 8 9

1 1

2 - 1

3 + o+ 1

4 - - - 1

5 + o+ + - 1

6 + o+ - - + 1

7 - - - + + - 1

8 + o+ + + - + + 1

9 -+ - + + + - + 1
10 + o+ - + - + - - -
11 + o+ - + + - - + -
12 + o+ + + + + - + +
13 + - - + + + - + -
14 + o+ + + + + - + -
15 - - - + - - - + -
16 - - + + - - - - -
17 + + + + + + - + -
18 - - - + + - - + -
19 - - - - + - - + -

1

+ 1

— + 1

- + + 1

+ + - + 1

- - - - - 1

- - + - - - 1

- + + + + - + 1

+ + + + + — + - 1

S WA 15+ ;- b

No. see Table 1. +: Increase; —: Decrease.

2.4 FEYIFRIFEEREGNE

B4 e TR Y A PR B VR S R R (1 A S IR
PELAR 3, 3 VR 2 1) 32 A ) AR SC I B AN
03 IE RIS A 35 IE ORIRG B rh e SR Ik 2B MR
TEIRR) T 22 LR (VR) 43 1.3 1.77 f1 2,47, 2
RS H BT 1, RINIEBL, RIS
W 4354 6.5, 8.83 #112.36, 2013—-2015 4 L4k
It 1 B R BN AN B35 IETRE S, SR 2019 A1 W>
X200s(nys AMARERGEVER NN 038 IEBRYS, IXSRIFHE
V& B ) () S AR R A 3 5

% 3 20132019 4 = BRI I B PRI

Table 3 Overall correlation between major species from 2013 to 2019

FRIAVBCZE (1) X2 RS 30 45 MR (K 1), FEFf
ZH I 105 A, 2013-2015 AP A EESE AR AL,
AEE, AR, BB 20 XD 2] 17 X,
SRR A 19.04% 0820 ) 16.19%, HHb R
IEIREE A 1 532 2 %, {H 2019 £ R AR,
IEREE NS 26 X, (HEAXTET) 24.76%,
35 IERRSS 6 K. 7 AR S Al PO B e i b G 3
B, AN 15 KR 11 % 5 MG 19 XF, Al A
Tt H ) 14.28%. 10.47%7F1 18.09%. 5 1 i
Hh A AT BN = B 7 1 A 52 IR 2 1E R T (3.841 <

s /Jﬁ H:%_ *ﬁ%@ﬁﬂ'i w Xoss Xoos PN
Year Variance ratio Test statistic W Result
2013 1.30 6.50 1.15 11.07 AN 3% IEHK4E Insignificant positive connection
2015 1.77 8.83 1.15 11.07 AN 35 IEHK4E Insignificant positive connection
2019 2.47 12.36 1.15 11.07 135 IEIEE Significant positive connection
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X2<6.635). /IMAGRSER FI 7S H 55 UL I 25 1 AR ANk
f¥(Myrsine africana)ix 2 At 7655 2 Ui 2 &
B IERER, 5 3 A T/ NR S 5 = BT 4
NG SR RIS LRI . BTSN H
T AR S AR DL R 2= R T AR S R AT (R AT 2
B IR . (BT R 2 R RIS
F RS OCRITCERSE P, VLA TE RV 1) =2
ol [B] PR Ao TE R 285 PP R 5, ot TR %o A S8 AT A 4 2
SR ERIOP R SN D0 I ST VA G 5/ 08

Tt [ B 435 B 25 B BU(AC) A SRR WA 2), 7 4F
(] 105 ot i TR A5 PR Aot H0 2 358 8/ 5 38
s, 20 XA 16 XF W E 25 %, 4

oo B R IS D R G Ik, B 15 XA 10 X
NHEE 19 %, TR (AC=0) st K S 48 i,
M 25 XF 14 5 55 Xf o B TA — L) Rl I BT A
FEH e, BT DLIEVE TH 5 3L AC {HL I R X B i ik D
-0.6<< AC=< 0.6 [IFIXI M\ 10 X2 6 X, Atk
M 9.52%k/ F1] 5.71%, i B IX EE o0t (] (1) IR 25
B, B AEE AR AESE N . 1< AC< 0.6
R A 12 KD S 10 %F XA 16 %F, PEETIX
SRR BRI, AESENEERHE, fA1E
g I A I35 IR UERES ) AC H#A N 181,
X5 PR A R H IR AR DG, PR A 7 4
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Fig. 2 Semi-matrix diagram of interspecific associations between major species from 2013 to 2019. 1-19 see Table 1.
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