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Effect of Degradation Succession Process on the Temperature Sensitivity of

Ecosystem Respiration in Alpine Potentilla fruticosa Scrub Meadow
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(1. Qinghai Tibet Plateau Institute of Ecological Environment Qinghai Nationalities University Xining 810007 China; 2. Northwest
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Abstract: Grazing is one of the main artificial driving forces for the degradation succession process of alpine meadow. In order to
quantitatively study the temperature sensitivity of alpine meadow ecosystem respiration in different degradation stages we conducted the
research in Haibei Alpine Meadow Ecosystem Research Station CAS from July 2003 to July 2004. The static chamber-chromatography
methodology was used to observe the seasonal changes of alpine scrub ecosystem respiration flux during different degradation stages.
The results showed that: (DThe seasonal changes of ecosystem respiration flux in different degradation stages of alpine shrub presented
a unimodal curve. The maximum appeared in August and the minimum appeared during the period from October to next April. The
degradation succession process significantly decreased the ecosystem respiratory CO, release rate. The respiratory rate ranges of alpine
Potentilla fruticosa scrub ( GG)  Kobresia capillifolia meadow ( GC) and bare land ( GL) were 34.21-1 168.23 2.30-1 112. 38 and
20. 40-509. 72 mg+( m**h) =" respectively. The average respiration rate of GG was 1.29 and 2. 56 times of that of GC and GL

respectively; (2 Temperature was the main factor that affected the ecosystem respiration rate and contributed 25% -79% of the
variation of the ecosystem respiration. The degradation succession process significantly changed the correlation between ecosystem
respiration rate and temperature. The correlation( R”) between ecosystem respiration rate and each temperature indicator ( 7. T, and
T,) was reduced by 47.23% 46.95% and 55.28% respectively when the ground vegetation disappeared and the scrub was degraded
into secondary bare land; (3The difference of Q,, between warm and cool seasons was significant ( P < 0.05) and the value of cold
season was larger than that of warm season. Degradation succession process apparently changed the temperature sensitivity of ecosystem
respiration. The Q,, values of GG GC and GL were 2. 38 2.91 and 1. 62 respectively. Q,, of GC was increased by 22. 26% and that
of GL was decreased by 31.93% compared with that of GG.

Key words: alpine Potentilla fruticosa scrub; degradation succession; ecosystem respiration; (Q,, value

1 2014-07-11; 1 2014-10-13

(1977 ~) E-mail: dongl2005@ sina. com

* E-mail: caogm@ nwipb. ac. cn



1076 36
2.75  3.22). .
: ( Ql())
Qo
10%.
2 1850 ~ 1998 (136
+55) Pg
CO, 2003 7 ~2004 7
339, 3 . ( Potentilla fruticosa)
C. N
(RE) )
CO,
(R, (R.)
( GPP) ( NEE) Qo
1
103 Pgea™ '’ 1.1
( GPP) (123 Pgea™' )
83.74% 7 . ( )
89
Qw0 37°29° ~37°45° N 101°12° ~101°23" E
10C 4000 m
3200 m
Q 10
10
-1.7%C 618 mm 6~8
1 80% . ( Potentilla
Q0 Sfruticosa) . ( Polygonum viviparum)
12 ( Festuca rubra) . ( Kobresia capillifolia) .
Cao B ( Kobresia humilis) . ( Saussurea
( Kobresia humilis) superba) . ( Thalicirum alpinum) .
(R.) (0,) ( Anemone demissa) 70% ~
80% 60 ~70 c¢m
(LG) (HG) Qo
15% ( HG+ LG Q1o 1
1
Table 1 ~ Main physical and chemical properties of alpine scrub meadow soil
fem 1% 1% 1% lgeem™d 1% C/IN pH 1% 1% 1%
0~15 42.39 29.94 27.67 0.873 19.62 13.3 7.38 0.855 0.112 1.527
15 ~23 34.30 38.09 27.61 0.934 9.91 14.2 7.52 0.406 0.083 1.809
23 ~56 36.48 35.96 27.56 0.979 10.41 12.4 7.40 0.487 0.083 1.768
56 51.15 27.57 21.28 1.033 4.30 14.2 8.15 0.176 0.072 1.934
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Fig. 1 Seasonal variation of ecosystem CO, emission rates in different degradation stages of alpine scrub
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Table 2 Relationship between ecosystem respiration rate ( R) and temperature ( T) at different degradation stages
e R=a-+ el R? n
T, Y =233. 77" s 0.703 60
(GG) T, Y =251, 39 M5574 0.475 60
T, Y =251. 12" 97747 0.673 60
T, Y =124. 91" 101575 0. 794 61
(GO) Ty Y =133, 1" 174 0.523 61
T, Y =152. 8¢ 107a 0.762 61
T, Y =118, 47¢% 054475 0.371 58
(GL) Ty Y =106. 87¢* %27 0.252 58
T, Y =120. 2¢* %37 0. 301 58
2.3 31.93%.
3
3
5 cm (P <0.05)
5 cm 3.1
( 4.
5 cm 10
~ 4 GG.GC GL Q@ 3.22. .
3.03  1.39 5~9 0 o
1.25.1.63 1.28( 3). Q0 15
2.58 . 1.86 1.09 . 1.3
Qo . (P<0.05) 75% .
> . 2003 7 2004 7
GG. GC GL Q, 2.38. 2.91 1.62 .
GC  Qp 22.26% GL 1.3 2.6
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2 Sem (7). (Tq) (T,)
Fig. 2 Seasonal variations of soil temperature at 5 cm depth ( T,) soil surface temperature ( T;)
and air temperature ( 7,) in different degradation stages of alpine scrub
3 5 cm (U
Table 3 Parameters for the exponential model fitting the relationship between ecosystem respiration
and soil temperature at Scm depth and Q) values at different degradation stages of alpine scrub
R=a-e"
R? n Qo
a b
GG 247.87 0.086 6 0. 666 58 2.38
2003 7 2004 7 GC 138.24 0.1071 0.747 58 2.91
GL 127.45 0.048 0.341 58 1.62
GG 537.58 0.022 0.117 43 1.25
5~9 GC 282.45 0.0487 0.209 43 1.63
GL 171.94 0.0243 0.046 43 .28
GG 195.30 0.1171 0.183 15 3.22
10 ~4 GC 118.23 0.1108 0.594 15 3.03
GL 109. 62 0.0329 0.119 15 1.39
16
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3 5 cm (Ty)
Fig. 3 Correlation analysis of ecosystem respiration rate and soil temperatures at 5 cm depth

soil ( T,) in different degradation stages of alpine scrub
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Table 4  Vegetation characteristics and other relevant factors at different degradation stages
/g*m 2 /gekg™!
/em
0~10 cm 10 ~20 ¢cm 20 ~40 c¢m
GG Potentilla fruticosa 60 ~70 545. 82 2177. 18 7.54 5.71 3.68
GC Kobresia capillifolia 20 ~30 465. 85 1 989. 55 5.19 5.01 3.04
GL — — — — — — —
3.2
Ql()
( 2.
5 em
34% ~T74%
5 em
0 2.38.2.91 1.62. 10.19% (0~10

? Cao " cm) 31.17%

22. 84%
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4 GG. GC GL 5 cm (Ty)
Fig. 4 Correlation analysis of GG GC and GL ecosystem respiration rates and soil temperatures

at 5 cm depth soil ( 7,) during growing season and in winter
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