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Preliminary study on soil water-holding capacity along degradation gradients

of alpine meadow
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Abstract: Kobresia pygmea meadow in the three headwaters was selected as the research target in the study which was divided
into four degradation succesional stages based on spatial distribution in stead of temporal succession including lightly degraded
grassland( LG) moderately degraded grassland( MD) and heavily degraded grassland( HD) . An analysis was carried out on soil
water-holding capacity and soil infiltration property. The results showed that the soil total porosity non-ecapillary porosity capil—

lary porosity presented single-peak curve and the lowest in HG phase of 42.03% 11. 76% and 30.24% respectively; With in—
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tensified soil total capacity retention capacity holding storage capacity all showed declining trend. Compared with no degrada—

tion HG phase to LG water infiltration rate ranged from 29. 99 mm * min™ to 3. 48 mm * min” whose soil water infiltration rate

of severe degradation stage was extremely strong and soil water retention was the weakest; Correlation analysis showed that soil

water capacity index were very significantly negatively correlated with the soil bulk density( P <0.01) and the infiltration rate

showed significantly negative correlation( P <0.05) and the porosity significant positive correlation( P <0.05) soil bulk den—

sity and porosity significantly negative correlation( P <0.05) because seriously degraded grassland overgrazing soil compaction

degree is larger resulted in less porosity in turn water-holding ability affects the grass. Under natural conditions LD meadow 0 ~

8 em soil maximum moisture capacity was up to 512. 16 t/hm’. Meanwhile HG meadow of 0 ~8 ¢m soil maximum moisture ca—

pacity was 336. 24 t/hm’. In accordance with the severely degraded meadow 1.8 x 10° hm® roughly to estimate three severely

degraded alpine meadow makes grassland soil upper water conservation to reduce the amount of 3. 16 x 10%t.
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Geographical and plant characteristics of K. pygmaea meadow

Ttems (LG) (MG) ( HG)
33°24727.4"N 33°24722.7"N 33°24°17.2"N
Location 97°20°57.6"E 97°21°16.9"E 97°21°04.5"E
Altitude( m) 4212.3 4286.2 4287.2
(K. pygmea) ( K. pygmea)
(' S. aliena) (( ;{ ];%/gm;a) ('S. aliena)
Main plantspeices ( P. crymophila) - anend S. superba)
. P. saundersiana) . S
( K. kansuensis) ( Microula tibetica)
Soil Type AMS AMS AMS
Proportion of aboveground biomass( % ) 70-85 50 ~69.9 <30
Coverage( %) 70 ~85 50 ~69.9 <50
Proportion of palatable herbage( %) 50~70 30 -49.9 <30
~4 2~2. 2
Soil hardness( kg/cm?) 3 ? <
AMS: Alpine meadow soil
1.4 64.02% 17.46 % 46.56%
. . HG
9 42.03% 11.76%  30.24%. N
1.5 em 50 mL .
9 ( Darcy. H)
K = 0 + L
" Axt H+L’ ( 2)
;K Q 2.2
A H (mm) L
(mm) 1 0
( min) .
1.5
Excel2010
SPSS18. 0 N N ;
N One-ANOVA
LSD
0~8 cm
2
( 2.
2.1 N
N LG > LG N

MD > HG LG N N
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Table 2 Water character ofK. pygmaea meadow along with degraded sucession process

(%) (t/hm?)
LG 0 ~8cm 63. 02 17. 46 46. 56 512. 16 139. 68 372.48
MG 0 ~8cm 59. 85 16. 34 43.51 478. 80 130. 72 348. 08
HG 0 ~8cm 42.03 11.76 30. 27 336.24 94. 08 242.16
2.3 29.99 mm * min’;
HG
(P <
0.01). 1 MG LG
7.08 mm * min” 3.48 mm -
min™ HG
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Fig. 1  Characteristics of infiltration rate and saturation moisture capacity

2.4 : LD > MG > HG
64.15 ~75.47%. HG
2
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MG > LD 0.65 ~

0.95 g/cm’.
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Fig.2  Characteristics of porosity and bulk density
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(P <0.01)
(P <0.05) (P <0.05).
11
(P <0.05)
3
Table 3 Correlation analysis of soil moisture capacity
Max-moisture content Capillary moisture content ~ Min-moisture content Infiltraion rate Bulk density Porosity
. 1. 000 0.934** 0.327 0.565" ©.995"* 0.995**
Max-moisture content
. . 1. 000 0. 381 0.397 ©.893** 0.893**
Capillary moisture content
. . 1. 000 0. 136 0.456" 0.532"
Min-moisture content
T 1. 000 0.723* % 0.521°
Infiltraion rate
* %
Bulk density 1. 000 0. 986
1. 000
Porosity
o 0.05 * % 0.01
Note: * : significant correlation at the 0. 05 level * *: Significant correlation at the 0. 01 level
13
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