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A[bam The deterministic or stochastic nature of vegetation succession has been a bone of contention in plant ecology, and at
the same time a key to vegetation restoration. On the slopes of the Minshan Mountain in Western China, frequent and intense
geological tectonic activities cause plant communities with various succession ages array closely together, providing an ideal
platform 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 investigation. The communities 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 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 4 to year 60 and over, suggesting that physical conditions (water,
nutrition) have strongly controlled the species assemblage through 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, illustrating a tendency of
stochastic direction of vegetation succession in the later stage. We concluded that the organismic model does not satisfactorily
explain the succession process.
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Table 1 Distribution of research sites
B A L S k() R I TR
Succession stage Site Latitude  Longitude Elevation Slope Aspect Vegetation type
Y12 Early stage {5373 Daoliupo 31°03'32"  103°29'01" 1241 32° SE34°  J#¥% Shrub-grassland
¥12% Early stage f13k3% Shitoupo 31°03'47"  103°28'54" 1268 35°  SE20° XL Shrub-grassland
Y12 Early stage A 75 5 Nongfangdian 31°03'34"”  103°29'37" 1309 36°  NE41° #%i Shrub-grassland
Y% Early stage B} Caoping 30°56'27"  103°19'45" 1261 29°  NE46° ¥ Shrub-grassland
¥12% Early stage JiZZ3108 Wanjiaba08 32°37'36"  104°08'42" 1250 32.5° NE22° % Shrub-grassland
304E-604F 30-60 years 473 Shuishipo 32°37'11"  104°08'07" 1325 27°  NE42° 4FREVEASHR Coniferous and broad-leaf forests
304E-604 30-60 years  JiZK3H12 Wanjiaba2 32°35'30”  104°08'46" 1289 36°  NE40° JMREH#K Deciduous broad-leaved forest
304E-604F 30-60 years XK AY Liujiachun 32°37'41"  104°08'18" 1307 26°  NE33° &iHiEH#k Deciduous broad-leaved forest
304E-604F 30-60 years 4 Jizhong 30°59'25"  103°27'54" 1279 27°  NE43° J%M-[#H#k Deciduous broad-leaved forest
604ELL I 60 years above 3% )i Chenghuangmiao  32°02'31”  103°40'47" 1429 29°  NE48° J&M[EH#k Deciduous broad-leaved forest
604ELL I 60 years above FA3F Songping 32°02'17"  103°39'21" 1338 33°  NE39° %[[#iE3Z#k Coniferous and broad-leaf forests
604ELA_E 60 years above /% Xiaoguan 32°00'40”  103°41'10" 1403 30°  NE42° #f[#IBACHk Coniferous and broad-leaf forests
604=L I 60 years above KI1lIili Dashanjian 32°02'43"  103°41'04" 1381 27°  NE27° #[REJE3EHK Coniferous and broad-leaf forests
604ELA L 60 years above T-£&1l] Ganbaoshan 33°56'03”  103°20'11" 1276 31°  NE39° 4}f#E3CHk Coniferous and broad-leaf forests
604ELL L 60 years above =T % Sanjiangxiang 30°55'09”  103°20'35" 1242 27°  NE64° 4FREJEAEHK Coniferous and broad-leaf forests
604=LA I 60 years above ZE1ll Qishan 30°55'22"  103°20'42" 1323 32°  NE24° 4f[#@iRAZHK Coniferous and broad-leaf forests
604ELL | 60 years above %y FF Lanniping 30°58'35”  103°27'47" 1266 29°  NES5SI1° %4Ff#7E3¢Hk Coniferous and broad-leaf forests
RN SH B 49244t Chin J Appl Environ Biol http://www.cibj.com/
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Table 2 Changes in soil nutrients of different succession stages
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<0.05) , {H -4 Bgk (TP) | JoHLES FpHIE S5 3 B 4E IR IEA
FETE B ARG (P>0.05) . TNFIDNFE BV 85 o i rp 52t
BB B BRI AS (£2).
22 BEERYIMMZHEMT

Wi 5 VRS A O, BEE 2 RV 2k T Ik R BEVE W0
F=w BRI, BV YR Y 5] 48 %1 S Shannon-Wienerdg £
S A (P<<0.05) , HEET Simpsondf #4415 %500 ik
T (P<<0.05) (F£3).
2.3 BEEMAUMSEKEENT

Wil 5 W) Fp 2 PR B R, R B A A R R AR B R
A (B . 7RI, BEE A DL BOE R TR 2 4k A
A2 B P BN BE (30-604F) , i AR I VR B
PR ARTY, (5B S R 43.2%, 76 S LA B
RO (P<<0.05) . BLRS, —SBRRI TR AR IR LE RIS & Rk
3, BYFEURAR, 1A 13.7%; [FF, AR Rh G B8 FhEL L
] @ FAK (P<<0.05) . B604ELL F, BEIETT ARG N2
21.2%, FEA RS MIBH B F [ M 34.6%. 534k, 604F LA I i 55
& B AR YRR 5 L) 5 30-604F BE VR 2 A TC I iR 25 R (P>
0.05) , T ILIT A BT BEAS A AERE ThE 25 A 2.

DAL AR A Ffr 2 B 1% 0, 0 3 B B AE B b R
T B W Bl AN K B (Buddleia davidii) | KK
(Debregeasia edulis) 55, Jf- A Ffi = N BEE HHIE 2%, IO 7
JEWEE P S PR E . SR LR B, )
SR RIS W A A L B A AR S AR R, SR 3 0.515, {H T
B E E 604 LA I, VK 0 2 AH DL A A3 S Ak T 5
E R (P<<0.01), 250251 (&2).
2.4 EVThEEBHERSTL
241 EREYYHESEZENTL I A ) 2 R A A
AR YRR Y — S B BE T AR AL R A, B ST 6 B B
& (Vicia cracca) . KM #FiT ( Elaeagnus bockii) . M- 1L
W13 ( Desmodium oldhamii) . & 2& (Coriaria sinica) 5524~
Wb, 5 R B B AR W A B A B . DA
RV SRR B R F, AR, I 6.2%, T )i
BrrhE i, EAEW R 4 ) W B2 13.5%14.1% (P
<0.05). F4b, PFEE ALY B V% B BAE 0r, W1 RE R

THEET R BE TN B TP YA DN TeHLEE 10P
Succession stage (wig kg™ (wigkg") whg g pH (wing g")
Y134 Early stage 0.7 +0.19a 0.62 +0.04a 29.56 + 4.89a 8.66+0.21a 20.28 +2.54a
30-604F 30-60 years 2.12+0.27b 0.72 + 0.06a 62.75 + 10.41b 8.48 +0.46a 31.73 + 12.25a
604ELL I 60 years above 3.09 £ 0.23¢ 0.75 £0.05a 156.18 + 17.14c 7.94 + 0.16a 4149 + 11.31a
[E]— XIS EAE AN F) N FRER R 72 5715 0,05 B /KT
Values (mean + SE) of the same zone followed by different letters are significantly different at 0.05 level.
R BRI
Table 3 Changes in species diversity of plant community
THEHT B LU RS BRBINTREL B %ic74¢ RETER RS
Succession stage Richness Shannon-Wiener Index Evenness Index Simpson Index
Y1 Early stage 2la 2.762a 0.629a 0.195a
304E-604F 30-60 years 44b 4.522b 0.828b 0.056b
604ELL I 60 years above 52¢ 5.357¢c 0.940c 0.029¢

[l — DI RIS B AN AN G FRER 7R 22 5k 310,05 0 K0T

Values of the same zone followed by different letters are significantly different at 0.05 level.

http://www.cibj.com/
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Fig. 1 Proportion of community plants with different growth forms. A:
Arbor; S: Shrub; WC: Woody climber; PH: Perennial herb; AH: Annual herb.
The blank columns in WC indicate zero in value. Lowercase letters indicate
significant difference at 0.05 level. Bars indicate standard error.
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Fig. 2 Similarity coefficients of species composition in communities.
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Lowercase letters indicate significant difference at 0.05 level. Bars indicate
standard error.
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Fig. 3 Distribution proportion of nitrogen fixing plants in plant
community. QP: Quantity proportion; IVP: Important value proportion.
Lowercase letters indicate significant difference at 0.05 level. Bars indicate
standard error.

242 FEFDEFAMZIHENRERREN g
PR 35 F ORI B B O T A A K i) 3SR 2 ROy 2%
PF. N T AN TR 57 50 G s e 32 A1 A ) ) RE R R A 7
B A AR A, T A B AR 35 R A R G BT 58 R

US4 Chin J Appl Environ Biol

http://www.cibj.com/

b b, F R b i BT AR R O 4y R B L ER
ATERE IR 3N . 25 % B, VRS ) S A Bk A O P
FRE WAL SRR L 11K 40.5%, B35 8 T30-604E1931.2%
604 LA | 11932.8% ( P<<0.05) , 1ii30-604F Fl1604F L) _F 4~
THR W A (6] JC W) 8 22 5 (P>0.05) 5 Xof 357 73 BORON ™ A%
) 0 Tl L 081 I e e W 3 T B (P<<0.05) 5 B = IR 1
S L 0] 2 0 S ik e (P<<0.05) . AR, R4S
UIBEBEAERE R Th W BE AT T JNR I, BB AT, B
SRAH RIS D IR LR RE R R P E T EE LA
#(P<0.05) , [l X 18 37 40 BEROR 4% 1) Th e ¥ B 22
BT (P<0.05), {HT 2% WA T RERE AT 5 8 2 AH L
BIFEATETE B2 5 (P>0.05) (F4).

M #14] Early stage
60 - [ 30-604-30-60 years

_ B 604E LA I 60 years above &
5 r C a
% a a b ‘l’ I a c
e Moy M & IE ms N
g Hidg |
g ) ) 5
£ al i Ik e S
£ 20l | o g i
£ 201 & = 9%
= | | R o
S L | | K 8%
I | | [ Il
0 Il | Il | Il Il Il |
BT-QP NS-QP FFS-QP BTIVP NS-IVP  FFS-IVP

B4 TSRS FMHE R EEM ML E. BT: T 208 NS: A~/
¥ FFS: BACIK 3. QP: MR ELLL; IVP: dEAELILH]. AR/NGFhER
TR2E 571K0.05 58 FIKP. B4k R mbRUE (R e

Fig. 4 Distribution proportion of plant species with different soil
nutrition adaptation characteristics. BT: High barren tolerance; NS: Not
strict; FFS: Favoring fertile soil. QP: Quantity proportion; IVP: Important
value proportion. Lowercase letters indicate significant difference at 0.05

level. Bars indicate standard error.
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Fig. 5 Distribution proportion of plant species with different water
adaptation characteristics. DT: High drought tolerance; NS: Not strict;
FHS: Favoring humid soil. QP: Quantity proportion; IVP: Important value
proportion. Lowercase letters indicate significant difference at 0.05 level.

Bars indicate standard error.
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