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Analysis of Point Patterns of Different Altitude Gradient of Anaphalis lactea
and Saussurea hieracioides in Gannan Alpine Meadow
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Abstract: Anaphalis lactea and Saussurea hieracioides are the main species of alpine meadow in Gannan.
The study uses a point pattern analysis method through field community surveys, analysis of spatial distri-
bution and interspecific correlation of A. lactea and S. hieracioides populations with different altitude gra-

dients (2 900 m, 3 500 m, 3 800 m) by using Riple’s K function. The aim is to understand the dynamics of
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the alpine meadow population and the development and succession trends. The results showed that: (1)
there were significant differences in the distribution of the populations of A. lactea and S. hieracioides on
three elevation gradients in the alpine meadow of Gannan. With the increase of altitude, the plant number,
coverage and biomass of S. hieracioides population decreased gradually. However, the population of A.
lactea increased at first and then decreased. (2) The population density of different elevation gradients is
obviously different. The density of S. hieracioides population was 2 900 m > 3 500 m > 3 800 m, the
density of A. lactea population was 3 500 m>2 900 m>3 800 m. (3) In the 2 900 m altitude meadow, A.
lactea population aggregated and distributed in the range of 0—1. 9 m, randomly distributed in the range of
1.9—3.9 m, and evenly distributed in the range of 3. 9—5 m, S. hieracioides population aggregated and
distributed in the range of 0—3.5 m, randomly distributed in the range of 3. 5—5 m; In the 3500 m alti-
tude meadow, the population of A. lactea was randomly distributed in the whole study range, while the
population of S. hieracioides showed aggregated distribution; In the 3 800 m altitude meadow, the popula-
tion of A. lactea was aggregated in the range of 0—4.1 m, and the population was randomly distributed in
the range of 4. 1—5 m with the increase of the research scale, and the population of S. hieracioides showed
random distribution in the range of 0—0. 6 m and 4. 4—5 m, but in the range of 0. 6—4. 4 m, the popula-
tion of S. hieracioides showed aggregated distribution. (4) In the 2 900 m altitude meadow, there was no
correlation between A. lactea and S. hieracioides populations in the small scale of 0—1.9 m, but nega-
tively correlated in the larger scale of 1. 9—5 mj; In the 3 500 m altitude meadow, the two populations
showed no correlation; In the 3 800 m altitude meadow, there was a positive correlation between the two
populations. The results showed that the distribution patterns of A. lactea and S. hieracioides popula-
tions were closely related to the change of elevation gradient, and the response strategies of different popu-
lations to the change of elevation gradient were different.
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Fig. 2 Spatial distributions of A. lactea and S. hieracioides on different altitudes



39 &

1476 ode oW ¥
—— L(r)RA Ui The L(r) function value —-- fuiFZk Envelope
0.101 0.10 0.15
0.08T 2900m 0.081  3500m T
0.06 0.06 /,/ 0.10
0.04} 0.04 -
~ 002] - 0.02F =7 0,05
< 0.00 J 00— %
-0.02f 0.02f T 0.00
-0.04} -0.04 N
-0.06} -0.06 e -0.05
-0.081 -0.08 =
-0.10 -0.10 -0.10
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
JLJE Scale/m JLJE Scale/m JUJE Scale/m
B3 FLAEE A R G 25 6] 5 46 4% S
Fig. 3 Spatial patterns of A. lactea on different altitudes
—— L(r)B %01 The L(r) function value —-- {4 Envelope
0.10 0.12 0.10
0.08 L 2900 m - 0107 3500 m 0.08 3800m
0.06 0.08 0.06
0.04 8-82 0.04
0.02 Dol Lt 0.02
S < 0.02 <
S 0.00 3 000k 3 0.00€X
-0.02 ook 0.02F e
-0.04 _0:04 \‘\‘~~ -0.04 \\\\~
-0.06 -0.06 \‘\\\ -0.06 "\~\\\
-0.08 -0.08 S -0.08
-0.10 -0.10 -0.10
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
JRFE Scale/m JFE Scale/m R Scale/m
B4 KRB A TE A [R5 28 8] 5 A A% R
Fig. 4 Spatial patterns of S. hieracioides on different altitudes
—— L,(r)BABH The L,,(r) function value ——- {uiZk Envelope
0.10 0.15 0.3
0.05 oqof 330m - 3800m
' PR 0.2
0.00 0.05 o
2 7005 0.00k=" = 01
=010 = e c
-0.15 -0:05 o 0.0F=2
) -0.10 SN e
020 D L |
-0.25 -0.15
-0.30 0. 0.
0 1 2 3 4 0 200 1 2 3 4 5 0 20 1 2 3 4 5
JREE Scale/m JREE Scale/m JREE Scale/m
B 5 AAEESKEXNEHEANR G

Fig.5 Spatial association between A. lactea and S. hieracioides on different altitudes
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