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The dynamics of different growth form ground vegetation following a

natural disturbance
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Abstract: To study the dynamics of different growth form ground vegetation following a natural disturbance, a 3-year
investigation from 2008 to 2010 was undertaken in Chebaling montane evergreen broadleaved forest. The dominant ground
vegetation change little following the disturbance. Herb, vine-liana and shrub roughly accounted for 60% , 20%—30% and
10%—20% respectively. Different growth form ground vegetation in 2008 was much more scattered and numerous. The
distribution pattern of individuals in 2009 was much greater similarity to that in 2010. The richness of herb increased from
2008 to 2010, while vine-liana decreased. The richness of shrub in 2009 was highest, followed by 2008, the least was in
2010. The result of Multi-Response Permutation Procedures showed that the composition and distribution of different growth
form ground vegetation has significant difference among the 3 years( P<0.0001). From pair-wise comparison, interannual
differences in different growth form ground vegetation decreased with years. Herb has the largest interannual difference and

the most indicator species, next came the vine-liana and shrub. The two statistical methods, indicator species analysis and
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the condition of indicator species in different years, are robust in demonstrating relations of different growth form ground
vegetation distribution to restoration succession, and in identifying indicator species, which has significant implications for

forest restoration.

Key Words: natural disturbance ; growth form;ground vegetation ;dynamics
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R1 2008—2010 FH M HE T EFM T HRRBHEHEE
Table 1 Mean data of canopy openness and understory light from 2008 to 2010

A4y Year MRIEFFHE Canopy openness T YR Understory light
2008 19.13+£0.71 10.06+0.37
2009 15.54+0.35 8.12+0.17
2010 14.60+0.26 7.64+0.10
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Table 2 Dynamics of the dominant ground vegetation following the natural disturbance

H: KA Growth form

YR Species

T (A Important value/%

2008 4F 2009 4F: 2010 4F
FAAEY) Herb ¥1B Woodwardia japonica 6.17 7.01 5.66
HEAAEY) Vine & Liana JRBEA Fissistigma oldhamii 4.91 4.22 5.67
FIAAEY) Herb T Sarcandra glabra 4.87 6.11 5.47
R Herb MR BR Adiantum flabellulatum 4.36 3.61 4.01
HEAHEY) Vine & Liana LS (ML Millettia dielsiana 4.21 3.1 2.93
WARFEY) Herb WRERBAA Selaginella doederleinii 3.8 4.44 3.61
FEARFEY) Herb W 323 Smilax lanceifolia 3.46 — 3.69
K Shrub BEMARBPHR Ardisia punctata 3.27 3.3 3.18
JHEA Shrub P KR TSR Embelia rudis 3.1 2.64 —
PEAFEY) Vine & Liana B AR Stauntonia maculata 2.98 — 3.38
FIAAEY) Herb A T HLBR Arachniodes chinensis — 3.87 —
FAAEY) Herb MR Alsophila denticulatea — 2.76 2.93
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Fig.1 Lognormal distribution plot of different growth-form ground vegetation from 2008 to 2010
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Fig.2 Species-abundance curve of different growth-form ground vegetation from 2008 to 2010

2.3 BEEA LS HE R R AEPR AR AL

MRPP (255 i 7R 45 A K AU M AR A 3 AT 1] (1) 2 B0 RN 20 A1 A i 3 2% 5% (P<0.0001) (3R 3) . WAL N TA]
JVE(A) B FEAKEY AR N R Bt R HEAR T v ) R ASHE I 0 AR N TR Bk dse /N (R 3) o DNEHTA] 22 S M (T)
B, FAKE ) A AE ) 25 SR K AR A S v ER A ) 22 el /N (R 3)

NS A B 1 P T L AT, 2008 4F 5 18 S5 P AT 4% A K 78 b Bk AR 4 1 2 BRI o0 A B A i B 25 R (P<
0. 0001) ;2009 4F-155 2010 4 FEAAE P 2H BRI 43 A0 A WS 35 25 57 (P<0.001) |, JE A AR 0 2H B RN 43 A 1Y) 25 S 43230
WE(P=0.0518) , AL A AW B E 225 (P<0.0001) (F3) o #5248 K AU M9l R 4 4 i A0 43 A 1) 4 Bk
25 SRR P I WA

HE KRB AE D) A R B (1V=50,P<0.001) FfAF AR AL N 3R 4 R, REASAE A 2008 4EA7 8 M8/~
152010 4B 1 NMERFI (K 4) o BEASHEY) 2008 4EA 6 D457 Fl;2009 Fl 2010 4AEBA TR /RFI (£ 4) . H#EAR
2008 A 3 AMHERFR ;2009 F1 2010 A FERFP (£ 4)

gl A 4% A K R M Wl A 38 S FR 2008—2010 4 AH X 22 B FIAR X6 A9 () AR Ak, B FE W T5 D Cyperus
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100 AR A ¥ 29 50 LA L, 2009 F1 2010 4F i AH XS 22 B FUAH XS BEE 1 20 0 (3R 5) o FEASAH W) A9 A4 i 2
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Table 3 MRPP for different growth-form of understory species among three years

AR PURILE(ED T e T % T T p A

Growth form Observed Expected Variance Skewness

FERFEY) Herb 0.584 0.665 0.000 -1.037 -41.323 0.0000 0.122

BEAFEY) Vine & Liana 0.617 0.673 0.000 -0.991 -34.049 0.0000 0.084

WK Shrub 0.682 0.749 0.000 -0.975 -32.964 0.0000 0.089

3a O ELEZ Pairwise comparisons for three years

A KA Growth form P LLER Pairwise comparison T A P

FAAEY) Herb 2008 vs. 2009 -38.882 0.126 0.0000
2008 vs. 2010 -38.848 0.131 0.0000
2009 vs. 2010 -5.954 0.021 0.0009

FEAHY) Vine & Liana 2008 vs. 2009 -33.426 0.091 0.0000
2008 vs. 2010 -34.827 0.094 0.0000
2009 vs. 2010 -1.918 0.005 0.0518

HEAR Shrub 2008 vs. 2009 -28.028 0.077 0.0000
2008 vs. 2010 -31.948 0.101 0.0000
2009 vs. 2010 -8.236 0.027 0.0000

F 4 2008—2010 &£ &4 KA EW IS~

Table 4 Indicator species of different growth-form ground vegetation from 2008 to 2010

A KA £ Yyfh R E P
Growth form Year Species Indicator value
WARFEY) Herb 2008 ¥ Woodwardia japonica 61.5 0.001
IR Sarcandra glabra 58.2 0.001
S M2 Panicum brevifolium 57.8 0.001
FR R ZE R Adiantum flabellulatum 53.5 0.001
PREL Cyperus rotundus 52 0.001
LSRR Alsophila denticulatea 52 0.001
IRV Lophatherum gracile 51.9 0.001
1611122 Alpinia chinensis 50.3 0.001
2010 At Oplismenus compositus 58 0.001
A 2008 W5 3K HL Smilax lanceifolia 63.9 0.001
Vine & Liana W BKFRTEE SR Embelia rudis 60.9 0.001
LI X 1L B Millettia dielsiana 59.4 0.001
BE 5 BT K Stauntonia maculate 56.9 0.001
JREEA Fissistigma oldhamii 56.6 0.001
=M ERCRE Tetrastigma hemsleyanum 54 0.001
#EK Shrub 2008 145 0 Maesa perlarius 75.1 0.001
S EZE Nothopanax delavayi 56 0.001
BEMARBPHR Ardisia punctata 54.2 0.001
RS 2008—2010 FIETMBIEXN E ESMNE
Table 5 The relative abundance and frequency of indicator species
HHXS 2 )8 AR AR
R 0 Relative abundance Relative frequency
Growth form Species
2008 2009 2010 2008 2009 2010
FEAFEY) Herb HH Woodwardia japonica 64 19 17 96 94 94
YR Sarcandra glabra 59 20 20 98 98 98
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X £ AR AR
R L Relative abundance Relative frequency
Growth form Species 2008 2009 2010 2008 2009 2010
JEMZE Panicum brevifolium 80 20 0 72 66 0
B 2R 5% Adiantum flabellulatum 67 14 19 80 72 70
I Cyperus rotundus 100 0 0 52 0 0
HLVRME Gymnosphaera denticulata 100 0 0 52 0 0
RYTM Lophatherum gracile 76 13 11 68 48 36
411125 Alpinia chinensis 61 21 18 82 64 64
5L Oplismenus compositus 0 0 100 0 0 58
AR 5 353 Smilax lanceifolia 67 17 17 96 76 68
Vine & Liana P ok R e SR Embelia rudis 90 62 70 61 10 11
LIRS 1l Millewia dielsiana 65 17 18 92 84 82
B AR Stauntonia maculata 68 19 13 84 68 66
JNEEA Fissistigma oldhamii 59 21 20 96 88 86
= ERICHE Tetrastigma hemsleyanum 100 0 0 54 0 0
A Shrub B4 i Maesa perlarius 78 18 3 96 66 18
SR E 2R Nothopanax delavayi 100 0 0 56 0 0
BEMARAPMR Ardisia punctata 63 18 19 86 76 80

3 Fit5itie

ARSI H R TILG 3a MEgAEY) PE SR A ASACA K, T M WA ) L S B O T RIS SE R 1% )
o RESE I A4 AE A BAEE , T B M AR P DL 4 TGS 4R DA i A e sl M A 7 12

AN TR A A TR il A ) S B R 338 R BE AN [, DK 4% A A B Mt gl A 0 1) R B R BT ARG . AN TR AR
AL E ) AR A R 2 I R DRI R AR A S 1R AR (0 22 BEAOR (B AL IS PIAR B AHAL . 2008
SR IE R 22 TN — RIARE AR DG IR HB BB AR PREE 10 25 18] S B R4 e, S A ) e 1 2
KA GFE LA T A BT PRI AR 25 A K AL I AE ) A A IS | R MR 22 L2313 73, & A KR A )
f9 22 B2 AR A B g 5 2009 1 2010 4F 5 S22 Wl AT AR D' s sy ELAS BE S50, AR TS R A 2 ) e o PR
G, PR 7 ey i) A ORI S5 PRI AE A AR B A ) A1 A2 B BRI SR B4 HLo A 4R
TR R h B AR B T A AR Dt A AR 45 A K R B T iR 22, 23 A1 Y S TR Bl
",

AN TR A= B b R ) 5 4 ) 2 BRI 0 A A I 25 2 S 5 R AR RO A ) 22 S B K A R S v
TEARRYAE ] 22 5t de /N, PRI AKE Y AR RS AER AL F8 m FiRe 2 IR A A IR 2 AR IR /b, 5 HAl AR
FALHBAB I AH L, FASAR P 6 PR D' BRI 728 1 B AURR

Bt R 7R Ah 3 B 45 RO H R R A s AR AT B R T aE A E LR A Woodwardia japonica
s (555 Smilax lanceifolia B0 Maesa perlarius 55 , FoXT P58 AOBUSME AR . (B3R A 4T 5 55 /R FRFEAS
() 2553 Hh B AR AR 1 45 5 R BT L Hh HE /R VE TSR 5 8 7R Fh . BOAAEM VS B Cyperus rotundus FIAHL 5 RIS
Gymnosphaera denticulata = RKAEPHICTE R AT > | BEAAEY) = B2 ICRE Tetrastigma hemsleyanum FIE A
SR EAE Nothopanax delavayi J& T FAVEEA 28 TEIMRERE ™ |3 55 VK9 & A8 AR I SR EEARAT | R et )2
BATIF AT G HRE R s B BRI 7 2 B MR AT , PR T DI BRI sss |, X b PR AN T AR K TR ARl T i
BHEMENTESD , KL EATIER 2008 R AGFE R Fh . FARFEYIITI B Oplismenus compositus 2B A AH
W)L FEVKIE S R AR P IR R I (RS AR AT LA ARCR B ik 0 PR B Al S A R K R, BT AE
h 2010 AEREHL AR /R Bl
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