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Table 1 Generation of plots

Succession stage Plot Plot Geographical coordinate Generation of plots
symbol
— HA N37°29. 632", E101°12. 549', - , (Elymus
(HA—1); 3200m; N37° 39, 732",  nutans) . (Poa sp.). ( Festuca
El101°10. 789", 3232m rubra) ;
(HA—2) 92. 7%,
1. 66cm
AS N37°35 408", E101°23. 519", s
(AS— 3171m , , 90 % ~
1.AS—2) 95%. 4 3em
XS N32°51. 934" \E96°55. 652", s s N
(XS — 3988m; N33°22 565’ ,E97° (Ptilagrostis dichotoma )
IDH 19. 795, 4247m (Leontopodium spp. )
(XS—2) (Ozxytropis spp. )
Scm, s s
6% . 90 % ~96 %
XSK N33° 24. 584', E96° 10, 178', . .
(XSK—1); 4503m; N33° 22, 375, (Lancea tibetica ) . (Taraxacum mongoli—
(XSK E99° 14. 999", 4320m;  cum) . s (Stipa spp. )
—2); N32°51. 990" \E96°55. 676, ; 17 ~20cm, 50%
(XSK—3) 3982m s .
. 40%~90%
XSB N34° 36, 336", E97° 59, 802', . N (Saussurea
(XSB—1); 4255m; N33° 07. 697", spp.). ,
E96°41. 692", 4370m . 30%,
(XSB—2) 60%~70%
— HZ N34° 28", E100° 12', . .
(HZ—1); 3751m; N33° 34, 274", E99° 30%, R
54, 270", 4082m
(HZ—2)
, 60°C o (N) . 0, (P),
L3 Q. (R)
Q:SXPIXC,XHJLSEU] (8)7 19 o
,Cs 3 S s H SPSS14. 0 13 19
i=1 0~10cm,i=2 10~20cm,1i=3 JFisher’s ( )6
20~40cm; C, 0 2
; SE o
:0~10cm (A).10 21
~20cm (B).20~40cm s 19
(C).0~10cm (D).10~20cm (E). s
20~40cm (F).0~10cm (G).10~20cm — \ N
(H).20~40cm (D, - s
. (K>, ( N
(L), (M), ) C D,
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HZ -2
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3

s AS

» XSK

HA is Gramineae— Kobresia humilis community, AS is Kobresia

humilis community, XS is Kobrecia pygmaea community,

XSK is Cracks in Kobrecia pygmaea community,

XSB is erosion Kobrecia pygmaea community,

HZ is Forbs— “Black soil beach”,

the symbol “—digital” instead of serial number of that kind of plot

) 0~
(B).0
~10cm (E),0~10cm
(& O 2y,
13 6 (

10cm (A).10~20cm

(D).10~20cm

2),

Group Cantroid

Function 2
#

-0

Function 1

1 - s 2 ,
3 ,4 s
5 .6 —
1 is Gramineae — Kobresia humilis community,2 is Kobresia
humilis community,3 is Kobrecia pygmaea community,
4 is Cracks in Kobrecia pygmaea community,
5 is erosion Kobrecia pygmaea community,
6 is Forbs—“Black soil beach”

1
Fig 1 Classification function coefficients in alpine Kobresia 2
humilis meadow degradation successions Fig 2 Analysis on alpine Kobresia humilis
meadow degradation succession stages base on
2.2 Fisher’s Fisher’s linear discriminant functions
Fisher’s , 19
2 Fisher’s
Table 2 Fisher’s linear discriminant functions(FLD)
Group
Factor 1 2 3 4 5 6
A 4314. 5 4340, 4 4722, 3 4652, 8 4434, 2 3494, 4
B —5254, 5 —6280, 7 —5878, 7 —5727. 7 —5749, 9 —3782. 1
D 8301 6 9233 5 9061. 2 8940, 5 9003, 4 6500. 2
E 20615, 5 23257. 4 22422. 6 22129. 3 22485. 0 16135, 4
G —1297. 9 —1491 9 —1428 0 —1383. 6 —1354. 4 —927. 9
J —825. 8 —885. 0 —955. 9 —969. 2 —962. 0 —730. 5
—4492. 0 —5250. 0 —5287. 8 —5165. 2 —5168 1 —290L 1
(A 0~10cm B 10~20cm .D 0~10cm (D),E 10~20cm .G 0~
10cm ] B

Note: A is the organic carbon storage in 0~10cm soil lay, B is the organic carbon storage in 10~20cm soil lays, D is the root biomass in 0

~10cm under the ground, G is the bulk density in 0~10cm soil lay, J is the biomass of Gramineae function group up ground.
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23 19 F, 28 3%, G
(PCA> 4 >1 (0~10cm ) R(C ) L(
, 97. 6%, ) ; Fs
F, 44. 8%, A( 0~10cm 17. 2%, P( ) J(C
). D( 0~10cm ) K( ) H
). Q( ) F, 7.2%,
N( ) H C 3, 4,
3
Table 3 Total variance explained
Extraction sums of Rotation sums of
Initial eigenvalues squared loadings squared loadings
Factor
number . Cumulative . Cumulative . Cumulative
Variance . Variance . Variance .
Total o variance Total o variance Total . variance
contribution 0 contribution o contribution 0.
contribution contribution contribution
F 85 44, 8 44, 8 85 44, 8 44, 8 55 29. 0 29. 0
F, 5. 4 28 3 731 5 4 283 731 4.8 25. 4 54. 3
F; 33 17. 2 90. 3 33 17. 2 90. 3 4.3 22. 4 76. 7
F, 14 7.2 97. 6 14 7.2 97. 6 4.0 20, 8 97. 6
Fs 0.5 2.4 100. 0
:F1 Fo [ Fs Fy Fs . . . i .

Note:F; .F; .F; .F, and F5 are the first, second, third, forth and the fifth principal component factors in orader; the extraction method is

principal component analysis

4

Table 4 Component matrix(a)

Factor
Original
variable Fi F, Fy Fy
D 0. 975 0. 177 —0. 035 —0. 040
Q 0. 885 0. 155 —0.172 0. 396
F —0. 857 —0. 458 —0. 044 —0. 104
A 0. 850 —0. 356 —0. 020 —0. 374
M —0. 844 —0. 289 —0. 375 —0. 252
E —0. 835 0. 418 0. 132 0. 319
K 0. 832 —0. 031 —0. 408 0. 341
C —0. 813 0. 369 —0. 009 0. 356
B —0. 795 0. 390 0. 184 0. 367
O —0. 743 —0. 529 —0. 409 —0. 014
N 0. 729 —0. 458 —0. 408 —0. 129
R 0. 250 0. 935 —0. 192 —0. 164
G —0. 298 0. 842 —0. 337 —0. 298
1 0. 350 —0. 820 0. 200 0. 388
H 0. 184 —0. 796 0. 503 0. 185
L 0. 452 0. 784 0. 334 —0 111
S —0. 510 —0. 578 0. 520 —0. 366
P 0. 101 0. 209 0. 943 —0. 231
J 0. 256 0. 249 0. 911 0. 086

o

Note: The letters of the alphabet are the symbols of the initial

variance which have the same meaning in the materials and methods

4

- F

- Fy

-

5

,Fy

5,

- Fy

Table 5 Components scores in different succession stages

S
uccession F F, F, F,
stages
HA —0. 41 —0. 80 0. 17 1. 54
AS 1 34 0. 70 0. 83 0. 65
XS —1 49 —0. 14 0. 16 —0. 14
XSK —0. 50 1 34 0. 49 —0. 77
XSB 0. 39 0. 31 —1 98 —0. 01
HZ 0. 65 —1 41 0. 33 —1 27
:HA - ,AS » XS
, XSK , XSB
s HZ —

o

Note: HA is Gramineae grass — Kobresia humilis community,

AS is Kobresia humilis community, XS is Kobrecia pygmaea com-

munity, XSK is Cracks in Kobrecia pygmaea community,XSB is ero-

sion Kobrecia pygmaea community, HZ is Forbs—“Black soil beach”.
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Principal Component Analysis on Alpine Kobresia humilis
Meadow Degradation Succession in Qinghai-Tibetan Plateau

LIN Li, LI Yi-kang, ZHANG Fa-wei, HAN Dao-rui, LI Jing, CAO Guang-min
(Northwest Plateau Institute of Biology, Chinese Academy of Science, Xining 810001, China)

Abstract: Alpine Kobresia humilis meadows were extensively distributed in Qinghai-Tibetan plateau.
The alpine Kobresia humilis meadows were degraded by human disturbing. Using space scale instead of
time scale, the plant communities quantity characteristics and soil physical and chemical properties were
analyzed at typical alpine Kobresia humilis meadows degradation succession stage. The results showed
that, firstly, the alpine Kobresia humilis meadows degradation succession process could be divided into
four stages by using Euclidean Distance Clustering method and Fisher’s Discriminant Analysis. Fisher’s
Discriminant Analysis could discriminate the Kobrecia pygmaea community’s stage into three phases. So
those indexes could be used as index system to divide typical alpine Kobresia humilis meadows degradation
succession stages. Secondly, it could draw four principal components (all principal components eigenvalues
were grater than 1) by using Principal Component Analysis. All those principal component factors togeth-
er could explain 97. 6 % variance of the sums squared lading. Grassland degradation succession is a process
that all factors cooperatively change in the system, and is asynchronism. It also showed that there were
two important factors in grassland degradation succession process, one was sensitive factors, which can
rapidly change while the grassland ecological system has been changed, another one was buffer factors
which play the role in delaying grassland ecological system change. But that how the factors feedback the
ecological change and which one is the sensitivity factor, which one is the buffer factor need to be further
researched.

Key words: Principal component analysis; Clustering analysis; Discriminate analysis; Alpine Kobresia

humilis meadow; Degradation succession



