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Characteristics and recovery capacity of plant community in
Grave-Soil-Taken Field during natural restoration in alpine steppe
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Abstract: The natural restoration process of plant community in Grave-Soil-Taken Field which formed by road con-
struction at different stages in the alpine steppe of Tongde county in the Three-River Source Region was studied in
the present research. The combined community field survey and soil analysis were employed to investigate the natu—
ral succession of alpine steppe vegetation of Grave-Soil-Taken Field. The results showed that total above-ground bi—
omass increased with restoration time. However the total aboveground biomass of plant community in Grave-Soil—-
Taken Field had no significant difference with the control plots after 30 years of vegetation recovery. The total un—
derground biomass in Grave-Soil-Taken Field fluctuated between 5 years and 30 years after road construction. Fur—
thermore the total underground biomass was significantly lower ( P <0.05) than that of control after 30 of vegeta—

tion recovery. Species diversity significantly increased ( P <0.05) between 5 years and 30 years after road con—
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struction. Comprehensive recovery capacity of alpine steppe decreased with recovery time increasing. The stability
of plant communities increased with recovery time increasing. After 30 years of natural restoration the plant com—
munities were relatively stable. Changes of soil nutrients especially organic mass and available phosphorus had sig—
nificant influence on the productivity of plant community species diversity and comprehensive recovery capacity.

Key words: Grave-Soil-Taken Field; plant community; comprehensive restoration capacity; stability; soil nutrient
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Table 1 Plot profiles of Grave-Soil-Taken Field in different restoration years

Formation Aliitude / Latitude and Plot profiles

year of plot m Longitude

o ~ o

35°14746.9" N Plot profiles have no biologic crust. And species composition on plot is dif—
2003  Year 3291

100°43°17.9" E ferent obviously from native vegetation. Taraxacum mongolicum and Artemi—
sia annua etc as Compositae are dominant species. Most Gramineae plants

reproduce by seeds for instance Elymus nutans Poa annua etc.

35°1446.9" N o , o
1998  Year 3291 The biologic crust formed basically on plot. The dissimilarity between spe—
100°43°17.9" E

cies composition on plot and native vegetation has decreased. Compositae

weedy and Gramineae forage are dominant plants.

35°15°05.4" N ;
1988  Year 3302 The biologic crust has formed completely. Compositae weedy and Gramine—
100°41738.2" E

ae forage are dominant plants.

2008

35°1505.4" N :
1978  Year 3302 100°41738. 2" E The biologic crust of plot is obvious and the components are similar as that
' in 2008. Biomass is slightly more than that of the control. The dominant

plants are Gramineae forage.
50%
2008  Year 3 291 35°1446.9" N o
( CK) 100°43°17.9" E  The biologic crust of plot is obvious. The dominant species is Stipa with

coverage 50% approximately on non-degraded alpine steppe.
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Table 2 Species composition of plant community and distribution ratios of families of plants
Restoration year/a Gramineae/% Compositae /% Leguminosae / % Cyperaceae/%  Plantaginaceae/%  Others/%
5 30.77 24.62 4.62 6.15 9.23 24.61
10 25.00 22.83 5.43 4.35 7.61 34.78
20 28.40 28.40 3.70 7.41 2.47 29.62
30 33.02 16.04 8.49 6.60 3.77 32.06
CK 37.50 16.67 7.29 8.33 1.04 29.17
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Table 3 Results of stability of plant community on alpine grassland

Restoration years Type of curve Correlation coefficient Coorlinate( x/y)
5 y = —0.008x" +1.719x +7. 946 0.996 8 38.2/61.8
10 y=—0.0105" + 1. 904x +4. 927 0.996 6 37.5/62.5
20 y = —0.011x" +2. 045x +3. 906 0.994 8 36.4/63.6
30 y=—0.011x" +2.054x +5. 024 0.995 3 36.0/64.0
2000r
a
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Fig.5 Soil compactness in different restoration years 2
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Table 4 Soil chemical characteristics of alpine steppe in different restoration years( Mean + SE)

Restoration years

Soil indicator 5a 10 a 20 a 30 a CK

pH 8.25 £0.05a 8.30 £0.05a 8.25 £0.05a 8.15 +£0.05a 8.13 £0.03a

i 4 29.98 +0.58b 38.47 £0.45ab  36.29 £0.34ab  51.84 £0.65a 47.07 £0.00ab
Organic matter/g * kg

Total
N/ ko c}l 1.45 £0.02b 1.80 £0.04ab 2.00 £0.02ab 2.38 £0.02ab 2.73 £0.04a
g kg
Total
Plg~ ke 0.51 £0.00b 0.57 £0.00ab 0.57 +0.00ab 0.59 +0.00ab 0.61 £0.00a
Available
. 26.18 +4.89a 18.30 £5.96a 19.86 +6.31a 23.55 +8.72a 44.86 £19.80a
N/mg * kg
Available
. 4.82+£0.71a 6.16 £4.11a 3.72+1.98a 7.71 £1.23a 6.61 £1.57a
P/mg * kg
Available
K/mg * ke 200.61 £36.13a 222.42 +£52.03a 151.76 +61.35a 273.32 £58.84a 303.55 £16.82a

(P<0.05) .

Note: Different lower case letters within the same row indicate significant differences at 0.05 level among different period of restoration.



08/2014 ( 31 08 ) 1535

(51.84 g+ kg™") o
P(7.71 mg* kg™") (P <0.05)
30 o Simpson
. (P <0.05) .
2.6
(P<0.01)( 5). .
5 N N
Table 5 Correlation coefficients among soil indicators species diversity comprehensive restoration
capacity in different recovery years
TN P AN AP AK SC AB UB S H S D, Sy,
Parameter
OM 1.000

N 0.875  1.000

TP 0.859  0.936** 1.000

AN 0.362  0.661 0.434  1.000

AP 0.823  0.539 0.528 0.255 1.000

AK 0.780 0.735 0.622 0.709 0.861 1.000

SC 0.762  0.924" 0.755 0.875 0.552 0.853  1.000

AB 0.862 0.806 0.791 0.165 0.461 0.400 0.595 1.000

UB 0.420 0.558 0.610 0.633 0.485 0.722 0.613 0.034 1.000

S 0.949**0.727 0.803 0.150 0.884 0.725 0.573 0.748 0.455 1.000

H 0.826 0.569 0.748 -0.130 0.745 0.483 0.320 0.696 0.349 0.946° 1.000

Ja 0.750  0.481 0.671 -0.308 0.589 0.269 0.176  0.757 0.103 0.858 0.961° 1.000
D, -0.632 -0.844 -0.905" -0.616 -0.377 -0.623 -0.752 -0.474 -0.841 -0.582 -0.509 -0.362 1.000

i

S, -0.78 -0.932" -0.882 -0.473 -0.306 -0.457 -0.775 -0.908" -0.170 -0.608 -0.512 -0.525 0.713 1.000

DK 0.05 * % 0.01 . OM i TN TP i AN i AP 7 AK
SC . AB ; UB S ; H” Shannon-Wiener i Jo  Pielou D Simpson Sy

Note: * indicates significant correlation at the 0. 05 level * * indicates significant correlation at the 0. 01 level. OM  Organic matter; TN Total N; TP
Total P ; AN Available N; AP Available P; AK Available K; SC Soil compactness; AB Aboveground biomass; UB Underground biomass; S Spe—

Pielou evenness index; D_; Simpson index;S; Comprehensive restoration capacity index.
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