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Abstract: The evaluation index system of swamp degradation is an important scientific issue in swamp deg-
radation research. We used Longbao swamp areas to investigate the changes of vegetation during degrada-

tion and use principal component analysis method with multiple vegetation indexes to construct the vegeta-
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tion evaluation index of swamp degradation. The results showed that: (1) the importance value of the he-
lophyte decreased at the degradation process of swamp, but importance values of the hygrophyte and mes-
ophyte had an increase. Carex parva, the dominant plant in the non-degradation and light degradation was
succeeded by Kobresia tibetica in the heavy degradation. (2) The diversity index, evenness index and spe-
cies richness of plant community increased with the degradation of the swamp, and the difference was sig-
nificant between the non-degradation and heavy degradation (P <C0.05). (3) The aboveground biomass de-
creased significantly with swamp degradation (P<C0.05). The belowground biomass in the 0—30 cm soil
layer showed a change trend of first increasing and then decreasing with the degradation of the swamp, in
which the heavy degradation in 10—20 cm and 20— 30 cm soil layers were significantly less than the light
degradation (P<C0.05). (4) Principal component analysis showed that the nine plant community indices
were simplified into the first and second principal components, with the cumulative percentage of variation
explained reaching 91.7%. The coverage, aboveground biomass and important values of the helophyte and
the mesophyte had a higher load of more than 0. 9 in the first principal component, which were well indica-
tors of swamp degradation. (5) The swamp vegetation evaluation indexes (SVEI) are —3.23 ~ —1.98 in
the non-degradation, —0.54 ~ 0.51 in the light degradation and 2. 15 ~ 3. 26 in the heavy degradation,
respectively. The present results suggest that the swamp vegetation evaluation index established by using
multiple vegetation indexes could well indicate the degradation degree of Longbao swamp. The higher the
SVEI value showed the more severe degradation of swamp. SVEI<CU—1 represented the non-degradation,
—1<{SVEI<1 represented the light degradation, SVEI>>1 represented the heavy degradation.

Key words: swamp degradation; vegetation characteristics; vegetation evaluation index; alpine swamp
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Table 1  General information of sampling sites
B 1LY B R =) A B

Degradation stage Coverage/ % Height/cm

Basic condition

AR =90

Non-degradation

INE TR SRR A A AR, BRUK T AR Y R T AR 50 %6
10. 61 The sampling site was dominated by Carex parva and characterized by seasonal
ponded water and its area accounted for about 50% of the sample plot area

INE R T A B S A BUK A A T A BE S B, TR BEB B B A

The sampling site was dominated by C. parva and characterized by less seasonal

ponded water, a small amount of dried plaques with burrow of plateau pika

A RO OB TR AR B R T AR BE SR L BRI AR 22, A TS 1 e AR e

R - 005  BAIELH
Light degradation
TR 60~75 3.60

Heavy degradation

The sampling site was dominated by Kobresia tibetica and characterized by without
seasonal ponded water, a lot of dried plaques with more burrow of plateau pika and

bare area obviously
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Table 2 Importance values of 24 species within 9 plots

, T fe R Rifh - RERA R
Wﬁ‘ Function Non-degradation Light degradation Heavy degradation
Species

group 1 2 3 4 5 6 7 8 9
/INEH Carex parva HE 0.44 0.52 0.57 0.39 0.43 0.39 0.24 0.23 0.22

B E R Carex atrofusca HE 0.13 0. 09 0 0 0.09 0 0 0 0

IK# 2 Triglochin palustre HE 0.08 0 0 0 0.05 0 0 0 0
W 5 Kobresia tibetica HY 0.23 0.29 0.26 0.27 0.22 0.31 0.39 0.44 0.35
WREYPEE . Caltha scaposa HY 0.02 0. 04 0.06 0 0 0 0.02 0.03 0.02
WAEAE Primula malacoides ME 0.02 0.02 0. 04 0 0.01 0.01 0.02 0.02 0.02
%55 Aster tataricus ME 0.02 0.03 0 0 0.01 0.02 0 0 0.01

B R Halerpestes sarmentosa HY 0.01 0 0 0 0 0 0 0 0

89 Z B 3% Potentilla anserina ME 0. 04 0 0. 04 0.03 0.02 0 0. 04 0.05 0
BUE R Sagina japonica ME 0 0.02 0.03 0 0.01 0.02 0. 04 0.03 0.02
BEE 5 e Pedicularis longiflora HE 0 0 0 0.02 0. 04 0. 04 0 0 0.02

INKEEL Euphrasia pectinata ME 0 0 0 0.03 0.02 0.03 0 0 0
B4R SEAE Anemone obtusiloba ME 0 0 0 0.10 0.07 0.14 0.06 0.09 0.07
FLR Poa annua ME 0 0 0 0.07 0 0 0 0 0.11

Wi Leymus secalinus ME 0 0 0 0.08 0 0 0 0 0

LT M Gentiana sino-ornata ME 0 0 0 0.02 0 0 0 0 0
JE 2 Saussurea japonica ME 0 0 0 0 0.03 0.03 0. 04 0 0.02
LM Anemone rivularis ME 0 0 0 0 0 0 0.03 0. 04 0. 04

[ FEZE Polygonum macrophyllum ME 0 0 0 0 0 0 0.02 0.03 0
KGEH Leontopodium leontopodioides ME 0 0 0 0 0 0 0.06 0 0.02
22 Lancea tibetica ME 0 0 0 0 0 0 0.05 0 0.01
T ZBE 3K Potentilla fragarioides ME 0 0 0 0 0 0 0 0. 04 0.03
B Geranium wilfordii ME 0 0 0 0 0 0 0 0 0.02
WAL S Oxytropis ochrocephala ME 0 0 0 0 0 0 0 0 0.02

T HE. HAEMY  HY. A s ME. AR Y
Notes: HE. Helophyte; HY. Hygrophyte; ME. Mesophyte

3 AARUMBEDHESHEEY(HD) HIEEHP O NYREETESHETL

Table 3 Changes of diversity index, evenness index and species richness of plant community in different degeneration stages

B AL Bt Degradation stage H P S
A iE 1k Non-degradation 1.34=+0.21b 0.68+0. 04b 7+2b
R4k Light degradation 1.6740.01ab 0.73740.03ab 10+ 2ab
%R 1k Heavy degradation 1.90£0. 18a 0.7640.02a 13+3a

TE - R B B AR 2 R A R /NE SR 3R 22 5 i 3 (P <20, 05)

Notes: Data in the table are means &= SD, different lowercase letters within same column represent significant differences at 0. 05 level
TE7R AR B o B R AL A (O 0. 39, BAE KIS ARBOR S w R BB I R (R 3D
BHRAUKE LG HAMYIER N TR R X3 fféﬁiﬁiﬁﬁt@ﬁfﬁiﬁﬁ*??iﬁiﬁwﬁrﬁ
LI RG22 T AR A (P<20.05). fERBEIRILH B, i R/ 7 5

e 5 0 AL ) R T 03 R W R 2 AR EE RN RO R R h R 2 LT 2 R
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Table 4 Eigenvalues of vegetation indices principal components and percentage of variation explained

B %y FHAE{E fife R At ZT i R
Principal component Eigenvalue Percentage of variation explained/ % Cumulative percentage of variation explained/ %
1 7.23 80. 3 80. 3
2 1.03 11.4 91.7
P 700 1 a 14001 BCK @3] ol
| |
E 600 E 12007 a
2500t ) .5 1000¢ 2
i 2 i 2
SE 400} SE 800t ab
.8 .2 ab
'8 !
5 300 ¢ 5 600f
g 200 r =3 400
g 2 b
2 100 F = 200 |
< m
0 0
CK | I 0-10 10-20 20-30
JB LB BEDegreneration stages +1-)Z Soil layers/cm
CK. KiBfb; T. BAERA: T, FTRGRA AR /NG Fh: KR BB B 78 0. 05 /K25 5 i % (P<C0. 05)

A1

AR AL Bed B A 0~30 cm LT A=W & 7281k

CK. Non-degradation; | . Light degradation; [l . Heavy degradation;Different lowercase letters

represent significant differences between degeneration stages at 0. 05 level
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Fig. 2 Swamp vegetation evaluation index in 9 plots
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Table 5 Correlation coefficients between vegetation indices and principal components

R 4 bR EOREES 52 WSy
Vegetation index First principal component Second principal component
# ¥ Coverage —0.986 0. 031
5 JE Height —0. 841 0.432
M A Aboveground biomass —0.973 —0.196
TH 4 M ) # Bl Importance value of the helophyte —0.945 0.278
1B 4E M) # B Importance value of the hygrophyte 0.765 —0.574
A2 A ) T B4 Importance value of the mesophyte 0.936 —0.029
H 0. 889 0. 439
P 0. 849 0. 304
S 0. 859 0.330
s Wi A ) BEATG L T X — IR A K B R kL - R T Y
R0 b Ry B T A R MR R ) R
3.1 EMUR XA B R R R R0 IR AL B B T4 B AR A B B, R 1B b B B AR IR
MRS RS IR N H ) — D R R T el B s T R AL B B 7R 10~30 em 12

AT R A e FE N b R 2R Ak L AR L 4R B
T 100%™, 7E T FE I GRS A L BEVE N R
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BEVE A 7= g A A6 . AR WE ST I L Bl 2 1 MR
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