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Table 1 The species composition of plant communities at different succession stages
7K%Y Angiosperm
BB R Wyam &t
Succession stages Pteridophyte Gymnosperm B XA Total
Monocotyledon Dicotyledon
F Family 1 1 5 38 45
5a J& Genus 1 1 6 78 86
Fh Species 1 1 6 98 106
F Family 1 1 3 27 32
15a J& Genus 1 2 3 49 55
Fh Species 1 2 3 62 68
F Family 1 1 3 28 83)
23a J& Genus 1 2 4 43 50
Fh Species 1 3 4 56 64
F Family 1 2 6 34 43
Climax J& Genus 1 4 6 56 67
fif Species 1 6 7 72 86
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Plant Community Succession in the Burned Area of Picea
asperata- Abies fargesii Forest on the Northeastern Edge of the
Qinghai-Tibetan Plateau

ZHOU Xiao-lei', YANG Fu-qgiang?, TIAN Qing'?, ZHOU Xu-jiao®, ZHAO An®,
HE Wan-peng', ZHAO Yan-Ii', JIANG Li-hong'
(1. College of Forestry, Gansu Agricultural University, Lanzhou 730070, Gansu, China; 2. Landscape engineering, Gansu

Province Forestry Vocational and Technical College, Tian shui 741020, Gansu, China; 3. Pratacultural College, Gansu

Agricultural University, Lanzhou 730070, Gansu, China; 4. Qiandongnan Institute of Forestry, Kaili 556000, Guizhou, China)

Abstract: [Objective] To analyze the dynamic changes of species composition and plant biodiversity at dif-
ferent succession stages in the burned area of Picea asperata- Abies fargesii forest on the northeastern
edge of the Qinghai-Tibetan Plateau for providing a scientific reference for scientific management of plant
communities in burned areas.. [Method] Using the method of space-for-time substitution, plant communit-
ies in four different succession stages were selected on the northern slope of Mount Dieshan, including5-
year post-fire succession (5 a), 15-year post-fire succession (15 a), 23-year post-fire succession (23 a) and
the climax forest community (Climax). The species composition of plant communities, and species import-
ant value, a diversity index and B diversity index were calculated. [Result] 1) The species richness of the
community and the number of plant decreased during the succession of plant community in the burned
area. Among them, species richness and the number of plant (4 008 + 298 individual -400 m™2) in the com-
munity 5 a were the largest, but those in the Climax community were the least (1 759 £ 90 individual -400
m~2). The Margalef index and the Shannon-Wiener index of the 5 a community in the herb layer, the Cli-
max community in the shrub layer and the tree layer were the largest. 2) Based on the important value, the
communities of 5 a, 15 a, 23 a and Climax in four different stages can be named as Rosa sweginzowii +
Fargesia spathacea + Carex crebra, Lonicera tangutica + Salix heishuiensis + Carex crebra, Picea crassi-
folia-Betula albosinensis + Rosa sweginzowii + Carex crebra, Abies fargesii-Picea asperata + Lonicera
tangutica + Carex crebra community, respectively. 3) The heterogeneity of herbaceous community at
different succession stages were 5 a (0.07) < 15a (0.12) < 23 a (0.19) < Climax (0.22). 4) The plant
abundance in stages 5 a, 15 a and 23 a presented the geometric progression distribution, indicating that
the environmental conditions were conducive to herb growth and species with deterministic niche occu-
pied a dominant role in community construction. The plant abundance in Climax stage showed an “S” dis-
tribution which belongs to late successional community because the "intermediate-type" species occupied
the vast majority of the community. 5) According to the 8 diversity index, the shrub layer of 4 succession
stages could be divided into initial shrub (5 a) and stable shrub (15 a, 23 a and Climax), and the herb
layer could be divided into drastically changing layer (5 a and 15 a) and stable layer (23 a and Climax).
[Conclusion] With the succession of plant communities, the species richness decreases in the burned area
of Picea asperata- Abies fargesii forest on the northeastern edge of the Qinghai-Tibetan Plateau, and the
similarity between communities become closer. The succession of plant communities in the burned area is
a positive succession, and the succession process is shrub- deciduous broad-leaved forest - coniferous
forest - Picea asperata-Abies fargesii forest.

Keywords: Picea asperata- Abies fargesii forest; burned areas; plant community; succession;
quantitative approach; northeastern edge of the Qinghai-Tibetan Plateau
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Attached list 1: Important value of herbaceous stratum

TR B Wb L7/ = % HIH
Succession stages Species Individual Height/cm Coverage Important value

HI10%h Top 10 plant species

4 35 Carex crebra 1028451 42.48+10.32 47.52+3.09 12.97+2.51
SUREEE Ligularia botryodes 28474 21.76+4.55 32.00£11.18 4.85+0.36
YEYELY Veronica polita 427433 5.59+3.96 4.19£2.50 4.30+0.08
i X E% Saussurea amara 11987 34.50+8.71 35.60+9.48 3.69+0.25
5a A Artemisia leucophylla 255164 40.00+£3.08 5.80+5.06 3.234£0.73
%1 Plantago asiatica 2647 13.00+0.14 46.00+7.08 3.18+024
“F-%=Hi Plantago depressa 151+12 10.82+0.47 14.5544 .42 2.42+0.55
rRAEEE B Athyrium sinense 75+£35 34.33+£7.78 12.89+0.97 1.91+0.06
k&7 Phlomis umbrosa 1710 120.00+19.33 2.13+0.85 1.79+0.12
W5 L4 Halenia elliptica 1213 18.50£2.06 7.12+1.26 1.794£0.30
Hi10%h Top 10 plant species
LB Carex crebra 574+88 23.35+5.06 55.20+5.01 17.18+14.08
=1L % Cystopteris montana 301117 16.11+4.53 19.72+2.38 7.58+0.36
J iy h L4 Veronica vandellioides 21942 8.8811.23 20.51+0.54 6.4611.22
B} % Fragaria vesca 289+131 7.00+0.65 15.41£3.29 6.36+0.05
15 a “FZ4i Plantago depressa 10326 6.29+2.30 22.39+55.54 5.29+4.45
YW Galium spurium 3374125 17.25+5.85 2.00+0.06 5.03+0.01
3 Artemisia argyi 158+74 24.18+6.33 10.71+5.85 4.62+0.17
SUREEE Ligularia botryodes 163+15 15.7612.32 11.3949.28 4.48+2.38
i 5 R B3 Polygonum sparsipilosum 1244102 8.50+1.08 9.00+0.85 3.34+0.08
95 953% Notopterygium franchetii 242 84.00+12.31 0.04+0.04 3.13+3.13
HI10%h Top 10 plant species
W4 35 Carex crebra 881+206 47.00£21.33 49.35+£13.62 26.05+5.92
i1 % Cystopteris montana 4724162 15.42+4.86 21.85+1.28 12.68+2.35
%% Chenopodium album 87154 42.0046.39 9.36+3.47 4.71+0.26
WU Galium spurium 108+30 19.85+£12.34 9.86+2.06 4.45+0.84
23 a HE5 5851 Agrostis hugoniana 4117 28.50+11.38 6.9412.89 3.03+0.06
%£ 1 F& Triosteum pinnatifidum 8+6 58.00+23.41 4.53+0.88 2.94+0.36
325 Ligularia sagitta 9+4 77.86+10.65 1.25+0.06 2.89+0.15
M IR Poa nemoralis 16+3 52.006.35 4.05:1.25 2.77£0.12
SURZEE Ligularia botryodes 42+18 12.35+0.52 7.1241.37 2.57+0.06
A Artemisia leucophylla 42437 38.50+4.36 2.85+0.51 2.50£0.27
Hi10%h Top 10 plant species
LB Carex crebra 248+112 19.59+4.48 18.67+3.98 14.58+3.06
LA % Cystopteris montana 136457 19.92+3.52 12.13+£1.65 9.42+1.77
w L FE R EL Circaea alpina 180+28 6.32+1.38 7.94+0.96 7.74+1.03
KA 4T Chrysosplenium axillare 132453 3.33£0.07 5.50+1.35 5.45+0.41
T REVE Climax community  &VR3EHE Ligularia botryodes 3248 11.65+5.23 6.99+0.76 4.39+0.33
TiAE{t Adoxa moschatellina 1616 34.50+4.40 3.17+0.06 4.14+0.01
7R 77 5% Fragaria orientalis 88+15 4.82+0.12 4.10+0.17 3.99+0.21
FiAEETFR3 Fagopyrum caudatum 8+1 42.38+16.14 0.24+0.01 3.3410.06
AT Polygonatum odoratum 815 34.55+1.18 1.26+1.02 3.19+2.74

#7 Allium victorialis 60+8 11.5+0.98 1.80+0.04 2.92+0.05
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Attached list 2: Important value of shrub stratum
B Wik HRE [ FE % HEH
Succession stages Species Individual Height/cm Coverage Important value
i 10F# Top 10 plant species
#i 7T Fargesia spathacea 22413 83.32+26.56 14.70+4.84 8.50+3.51
3% 5% Rosa sweginzowii 1216 112.38+47.86 30.10£12.63 8.08+2.37
\LIAAE Philadelphus incanus 7+2 89.4+21.05 38.91+£10.14 7.10+2.62
& 4 Lonicera tangutica 141 93.00+£10.85 46.80+£3.85 6.50+1.32
5a EALZ X Lonicera trichosantha 1£1 122.25+£21.74 36.30+4.78 6.31+0.78
Z52%%) Spiraea salicifolia 1817 11.4514.85 16.40+0.66 6.30+0.69
FEWITEZE Smilax discotis 1711 46.29+32.63 7.90+0.12 5.81+£0.45
KM Salix heishuiensis 9+5 75.29+46.39 20.50£3.21 5.67+0.38
YK Aralia elata 75 85.88+22.45 17.6015.35 5.25+0.22
S EH T Rubus amabilis 5+3 73.92+8.15 13.30£2.08 3.98+0.08
H710%h Top 10 plant species
i 2 & Lonicera tangutica 28+11 112.58+10.88 78.05£5.85 12.78+2.86
KM Salix heishuiensis 2715 79.72+41.35 59.26+13.32 10.57+3.25
KM Cotoneaster acutifolius 11 540.00£117.25 12.17£0.82 9.95:1.78
i Fargesia spathacea Franch 38+21 68.31+5.38 18.23+1.85 9.01+1.32
15a KAIZS#E T Ribes alpestre var. giganteum 2546 46.42+13.50 16.32+2.74 7.89+1.82
1§ {Ehiladelphus incanus 26+11 40.94+25.74 15.43+£0.91 7.63+1.06
IR JH % FlRosa omeiensis 153 86.08+32.98 14.261.76 7.36+0.98
Ji il % Rosa sweginzowii 9+5 124.07+30.00 13.39+2.05 6.65+0.93
EALZ A Lonicera trichosantha 8+8 143.00+55.06 10.23+1.51 5.53+1.03
/N3 Rosa willmottiae 31 139.15+£27.35 5.26+0.16 4.84+0.35
i 10f# Top 10 plant species
Jmi il ¥ 7 Rosa sweginzowii 51+13 108.56+27.56 47.1248.85 11.35+2.36
KW Salix heishuiensis 2745 335.00+89.35 12.20£7.98 10.95+4.41
KHIZEHET-Ribes alpestre var. giganteum 2319 126.6688.33 19.46+3.55 10.42+2.03
1§ {Ehiladelphus incanus 198 178.95+43.52 16.61+4.17 9.44+1.92
23a J# 5 4% 2 & Lonicera tangutica 2+1 214.00+70.00 25.1615.82 9.40+1.53
Bk H 164k Sorbus koehneana 1£1 468.00+58.65 16.88+14.33 9.25+2.35
Ik & ¥ 7 Rosa omeiensis 2114 126.75+14.71 5.77+2.36 6.23+1.84
EALZ X Lonicera trichosantha 113 348.06+110.55 1.84£0.09 5.52+0.03
i1 Fargesia spathacea 217 56.38+4.85 3.341£0.12 4.89+0.06
/N5 45 Rosa willmottiae 515 188.05+100.08 2.26+0.52 3.19+£3.19
H10%h Top 10 plant species
iR 24 Lonicera tangutica 3149 62.6+38.58 13.87+2.85 8.81+2.81
KHZEE T Ribes alpestre var. giganteum 612 106.97+27.41 6.32+1.32 5.74+1.06
WIHF4E Philadelphus incanus 441 130.86+59.65 5.48+2.63 5.11+1.35
4R 4 Lonicera maackii 2+1 218.55+110.33 4.62+4.08 5.1£2.38
TRZRH#ET Climax ~ /NiEAK Zabelia biflora 1£1 170.25+89.36 5.72+2.98 5.05+5.05
EAL 4 Lonicera trichosantha 115 77.38+12.35 2.82+1.02 4.47+0.87
i Fargesia spathacea Franch 17+7 63.12+41.76 0.4410.32 4.18+1.63
R B4 Lonicera ferdinandi 31 173.87+62.31 2.7+0.03 3.79+1.32
KK Aralia elata 141 151.83+74.35 3.59+0.25 3.68+3.68
KB T Rubus amabilis 1416 55.85+12.36 0.45+0.04 3.53+0.98
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Attached list 3: Important value of arborescent stratum
B i R [ HE % HIYH
Succession stages Species Individual Height/cm Coverage Important value

12 Picea crassifolia 64+11 179.00+£132.50  28.26+12.65 32.8615.63

ZLH# Betula albosinensis 18+12 205.55+47.86 8.08+4.55 13.0845.32

E1LI¥& 12 Abies fargesii 1714 215.00+55.00 6.66+1.08 12.36+1.85

23 a 1% Populus davidiana 1610 214.00£156.38 6.52+6.32 12.05+2.46

H#t Betula platyphylla 133 197.80+58.85 7.45%£1.23 11.47+0.08

=42 Picea asperata 16x11 188.00+40.85 5.56+1.24 10.93+2.31

Ji#H Salix chaenomeloides 745 175.25+40.65 2.89+0.98 7.26+0.85

E1L¥A 12 Abies fargesii 39421 1 928.50+780.50 17.48+5.38 23.32+3.85

=A% Picea asperata 158 1 608.50+£500.00 12.98+4.23 13.61+4.08

IRYT ¥ 42 Abies faxoniana 1316 1667.80+450.00 13.17+£2.85 13.23+£1.78

LR A Picea purpurea 441 2 135.60+566.50 15.36+3.78 12.59+2.89

1i# Populus davidiana 9+8 1 100.00+480.00 9.35+£2.58 9.12+4.56

Fi# Betula platyphylla 12+10 809.25+250.55 1.130.08 6.06+0.17

THZREEVE Climax Bk Quercus aliena var. acuteserrata 441 896.00+50.80 4.71+0.95 5.320.12
¥ Ulmus glaucescens 31 1 200.00+175.65 3.25+0.03 5.2+0.30

Z i #k Quercus wutaishanica 31 758.25+38.50 3.18+0.06 4.05+0.03

ZLH# Betula albosinensis 7+2 249.88+40.50 1.26+0.03 3.21+0.01

KRG Juniperus tibetica 1£1 452.50+58.36 1.56+0.01 2.05+2.05

1 Platycladus orientalis 11 270.40+82.85 0.72+0.09 1.26+1.26

LM Salix caprea 1£1 123.87+25.65 1.02+0.04 1.01+1.01

(TUATZisH: # D)
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