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Abstract

The effects of human disturbance on the stability of alpine meadow communities, their diversity—stability relationship, and
the underlying mechanisms are still not fully understood. Here, we performed a 12-year-long (2007-2018) two-factor (2 x 3)
controlled experiment on Kobresia humilis on the Tibetan Plateau. The manipulations included three clipping levels (no clipping,
NC; moderate clipping, MC; heavy clipping, HC) and two fertilization levels (no fertilization, NF; fertilization, F'). Our results
revealed that the two clipping manipulations significantly increased the temporal stability of alpine meadow communities, whose
significant increase was more pronounced under the MC than HC treatment. Moreover, asynchrony effects, portfolio effects,
and facilitation interactions were all present in the communities under the six types of experimental treatment combinations.
Additionally, a selection effect was detected in the compound communities, demonstrating characteristics that are common to
different mechanisms. There were no significant differences in the effects of these mechanisms on community temporal stability
between the NC-NF and MC-NF interactive communities. The portfolio effects predominated when clipping intensity was
moderate under both fertilization and non-fertilization conditions. By contrast, in the compound communities, the selection
effect predominated. In summary, we conclude that in meadow communities that undergo clipping and fertilization disturbances,

facilitation interactions and weak interactions make a greater contribution toward maintaining their temporal stability.

Hosted file

Main Document_WangTing.pdf available at https://authorea.com/users/393491/articles/507094-
the-temporal-stability-and-maintenance-mechanisms-of-alpine-meadow-communities-under-
clipping-and-fertilization


https://authorea.com/users/393491/articles/507094-the-temporal-stability-and-maintenance-mechanisms-of-alpine-meadow-communities-under-clipping-and-fertilization
https://authorea.com/users/393491/articles/507094-the-temporal-stability-and-maintenance-mechanisms-of-alpine-meadow-communities-under-clipping-and-fertilization
https://authorea.com/users/393491/articles/507094-the-temporal-stability-and-maintenance-mechanisms-of-alpine-meadow-communities-under-clipping-and-fertilization

60m

MC

IIII[II
|||||||

T
it
il

L NF

F

4m

/

||IIII|II‘
il

\\\

IIIIIII
IIIIIII

%/é/ ///
//

\,.
\~:...

o
‘IIIIIII‘“IIIIIII II||||| |II|||| |III||I| // / ’%

4m

Permament quadrat

100 m (0.5mx0.5m)
, Sampling quadrat
[ Istocta Blockll [ Blockinl 2 (0.5m%0.5m)
i""': Region of clipping and fertilization
[[[Hmﬂ]]ﬂﬂﬂ]mocklv -1 (1.5mx1.5m)
@D 2
10 - 10 a
; sa b
4 al
8 I 8 b
%
6 1 6
> L . g
C
S g 4 ¢
2 2
0 . - . 0 . . . . . .
NC MC HC NC-NF NC-F MC-NF MC-F HC-NF HC-F
Experimental treatment
1.2 -(1) 12 -(2)
104 b a b 1.0 c c A i c be
—= —E— ——— ]
08 0.8 4
O 06 06 4
i
p—
04 0.4 4
02 02
0o ! ' Y 00 T T T T - -
NC MC HC NC-NF NC-F MC-NF MCF HC-NF HC-F

Experimental treatment



CVpom

(1) NC-NF (2) NC-F (3) MC-NF
5 p<0.01 p<0.01 s P<0.01
0
2
4
6
-8
-4 2 2
1@ Mer 471(5) HONF
R p<0.01
2 2
0
0
2
2
4
4 -6
-6 -8 -8
4 3 2 A 0 2 4 3 2 0 1 2 4 3 2 A 0 1 2
log(m)
( (3)
1200 1V . . 1200 (2 - .
1000 1200 a e a
T 1200
%0 1000 J.
1000
b 800 b b a b
600 T 00
600 T
400 *
400 P b
N
m . - D
0 0 3
NC MC HC NF F NC-NF NC-F MC-NF MC-F HC-NF HC-F
Experimental treatment
161 (1) NeNF 167 (2)NCF 2273) }\)l:)(};
p=0.022 p=0.452 20 v
14 14 .
18
12 12 16 .
14
10 10 \.‘\. - S . . .
. * e
1 .
08 03 . 01 e K .,
. . 08
06 06 . 06 H *
04 04 04
50 60 50 55 60 65 62 64 66 68 70 T2 74 76 78 80
20 18 - -
207 @) MeF (5) HCNF 41 (6) neF
18 P=0.028 16 P=0.946 P=0.621 *
12 .
e 14 .
. L4 .
14 12 . . 10 .,/0/,//'/
12 . o .
10 ",
10 e . . 08
08] o
o8 06 . M
06 08 .
.
04 04 04
60 65 56 58 60 62 66 68 70 50 55 60 65 70
21 c6
20 P-0.103 .
.
18
1.6
14
12
10
08
06
04
02
50 60
SR



CVcom

CVpop

040 5 (1) NC-NF 050, (2) NC-F 026 1 (3) MC-NF
P-0.499 . P=0.301 P=0.706
. 045 . 024 . .
035 . . ) .
. 040 02
N . . 5
030 s . - 020 . .
= o, 018 .
025 %o 030 . . .
o e " 016 \-\-\
s, . 025
020 e, 014{ . N
. o . 012 .
015 015 . 010 . e o
.
010 010 008
04 06 08 10 12 14 16 o oe oe o 2 e e 04 06 08 10 12 14 16 1§ 20 22
022 1 () MCF 045 - (5) HCNF 040 1 (6) HCF
P=0319, P=0912 o P-0.544 .
020 040 035
.
018 035 030
M b 030 . e .
016 . 025 . .
4 025 .
o1s 5 . . L. /
-, >+
020 O .
o1z .. . ¢ " ¢ 01 ot * .
. 015 . .
010 . . 010 .
010 .
. .
008 005 005
04 06 08 10 12 14 16 18 20 04 06 08 10 12 14 16 18 04 06 08 L0 12 14
054 (D CG
P-0.002
. . .
04
P .
03
02
01
00
o 10 15 20
CVpom
N (¢3]
25 a 254
a
a
2.0 4 [ T b a
l T T 20 b 2
1.5 1 1.5
1.0 A 1.0
0.5 0.5
0.0 0.0 - .
NC MC HC NF F

ICV

-0.34
19
1.14

Experimental treatment

CVpop

0.8

0.
B

-0.57

0.54
0.54
2 0.47

> Var

CVDom




