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Vegetation Succession on the Earthquake Affected Slopes of

Minshan Mountain, China®

ZENG Jianfeng" %, LUO Peng"”, MOU Chengxiang™ 2, WANG Jun'?, WANG Zhiyuan'? &
YANG Hao"?
(1Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China)

(°Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract The deterministic or stochastic nature of vegetation succession has been one of the bone contentions in
plant ecology, which is also a key to vegetation restoration. On the slopes of Minshan Mountain in Western China,
plant communities with various succession ages caused by landslides occurring in different years array closely due
to frequent and intense geological tectonic activities in this area, providing an ideal place to test vegetation
succession models. The plant communities of 17 nearby slope sites with similar elevation, gradient, aspect and
parent soil material were selected for plant community investigate, and were categorized into three succession age
groups: early stage (4 years), 30-60 years, and over 60 years. We found that (1) the species richness, species
evenness, Shannon-Wiener index and species dominant index all increased with the succession, indicating an
obvious species adding process in the community development; (2) the species substitutions were significant in

T K B ARARHEEEEIUH (No. 31170432), BHEFHEHEEERENE TAE LI (2012FY110300), b3t ilizK B4R R4 H.0» CEPF T H
(201204003) 3 H [ FHh /K 572 S 4 (GEFC06-12) LA El B i 254 % f&é vt HICAP 1T H 3 #F Supported by the National
Natural Science Foundation of China (No. 31170432), Basic Study Project of Science & Technology Ministry ((2012FY110300), CEPF
Project of Shanshui Conservation Center (201204003) , Water and Air Fund of The National Geography (GEFC06-12) and International
Center for Integrated Mountain Development (HICAP).
** @ /E# Corresponding author (E-mail: luopeng@cib.ac.cn)
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early succession (early stage to 30 years), but the importance values of major functional groups (nitrogen fixing
species, dry-tolerant species and leanness-resistant species) showed no evidence of decrease from year four to year
60 and over), suggesting that physical conditions (water, nutrition) have being strongly controlled over the species
assemblagethrough the functional group compositions on the sites;(3)the within-group community similarities
decreased from over 0.515 in year 4 to 0.251 in year 60 and over illustrated a tendency of stochastic direction of
Vvegetation succession in the later stage. We concluded that the organismic model do not appropriately explain the
succession process, and technicalinterventions to improve the site water and nutrition conditions should be taken
into consideration in vegetation restoration on the slopes of Minshan Mountains. Fig 5, Tab 3, Ref 29

Keywords vegetation succession; species substitution; stochastic; environment screen; vegetation restoration
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Table 1 Research sites distribution

BB Hb g5 g (a4 R WRE ) TR
Succession Site Latitude Longitude Elevation Slope Aspect Vegetation
stages type
LIE (EIbTEd 31°03'32" 103°29'01"  1241m 32° S f E34° HEH\
LIE ik 31°03'47" 103°28'54"  1268m 35° S fw E20° HEH\
LIE R 31°03'34" 103°2937"  1309m 36° N f E41° HEH\
IE ENes 30°56'27" 103°19'45"  1261m 29° N fi E46° FEEL I\
YIR FiFH 08 32°3736" 104°08'42”  1250m 32.5° N i E22° R
304F-60 F  REAHL 32°37'11" 104°08'07"  1325m 27° N fi E42° B FEVRACAR
30 4E-60 4 JIFI 2 32°35'30" 104°08'46”  1289m 36° N i E40° TH - bk
30 E-60 4 HIFH 32°37'41" 104°08'18" 1307m 26° N ffi E33° % P i b
304E-60 4E SR 30°59'25" 103°27'54"  1279m 27° N ffi E43° 5
60 4ELL I IR 32002'31" 103°40'47"  1429m 29° N ffi E48° 5
60 4FLA FALE 32°02'17" 103°3921" 1338m 33° N fhi E39° EF R RAS R
60 LA L N 32°00'40" 103°41'10"  1403m 30° N fi E42° B FEVR A
60 LA L Kl 32°02'43" 103°41'04"  1381m 27° N f E27° B FEVR A
60 4 LA L T 33°56/03" 103°20'11”  1276m 31° N fiii E39° B REIRA MK
60 4 LA L =g 30°55'09" 103°2035"  1242m 27° N fi E64° B REIRA MK
60 LA L 1l 30°55'22" 103°20'42"  1323m 32° N fi E24° B FEVR A
60 4 LA L FEYRLE 30°58'35" 103°27'47"  1266m 29° N i E51° B REIRA MK
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Table 2 Changes in soil nutrient of different succession stages

BB y § ‘
SE KB EIRGEA ToHL
Succession pH
TN(g/kg) TP(g/kg) DN(ug/g) 10P(ug/g)
stages
B
0.740.19a 0.6240.04a 29.56+4.89% 8.6640.21a 20.28+2.54a
Early stage
30—60 £
2.1240.27b 0.7240.06a 62.75+10.41b 8.4840.46a 31.73#12.25a
30-60 yrs
60 FLLE
3.0940.23c 0.7540.05a 156.1817.14c 7.9440.16a 41.49#+1.31a

60 yrs above

&l — X3 R S EE A RN - REOR 2257 7K ) 0.05 R KF. FIE

Column data (mean %SE) of the same zone followed by different letters are significantly different at 0.05 level. The same below
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PEEE BN, BEEARERE TR, BRI ESEIN, BRI 5 R85 &
Shannon-Wiener 158t &£ 8 2 F 734 (P<0.05) , HEETE Simpson 4834 2 #8408 & F F& (P<0.05) (£ 3) .
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Table 3 Changes in species diversity of plant community
HE B LUF U S B FEAREL A EFREL
Shannon-Wiener
Succession stages Richness Evenness Index Simpson Index
Index
I )
21° 2.762° 0. 629" 0. 195
Early stage
30 4E-60 4
44° 4.522° 0.828" 0. 056"

30-60 yrs
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60 yrs above
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Z BT EZ R (P>0.05) , LI A EASREER K T 22 5 F HTH,

52° 5. 357" 0. 940° 0. 029°
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Fig. 1 The proportion of ground plants with different growth forms in community

A FER;S: VEARWC: ARBUBA  PH: ZARABA; AH: —4FB AR ROA, BRI G F RER R Z Rk 0.06 8 FK-F. Bk
RRARENR. TR
A: Arbor; S: Shrub; WC: Woody climber; PH: Perennial herb; AH: Annual herb. Column data (mean %+SE) followed by the different
letters are significantly different at 0.05 level. Bars indicate standard error. The same below
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Fig. 2 The similarity coefficients of species composition in communities
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Fig.3 The distribution proportion of nitrogen fixing plants in plant community
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QP: Quantity Proportion; IVP: Important Value Proportion. The same below
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Fig.4 The distribution proportion of plant species with different soil nutrition adaptation characteristics
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Fig.5 The distribution proportion of plant species with different water adaptation characteristics
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