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Effects of grazing season and degradation degree on the

soil organic carbon in alpine meadow
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2. Graduate University of Chinese Academy of Sciences Beijing 100039 China)

Abstract: Alpine meadow is the major vegetation type in the Qinghai-Tibet Plateau. This study investigated the differ—
ences in soil organic carbon content and storage under different grazing seasons and degradation degree alpine meadow of
Qinghai Province. The result of this study showed that soil organic carbon content decreased with the decrease of soil
depth from surface to 30 cm depth and it was not significantly different between cold-season grazing meadow and warm—
season grazing meadow at 0 — 30 c¢m soil layer. Soil physical properties and biomass at 0-30 c¢m soil layer varied with
different grazing seasons. Soil organic carbon content was the biggest in non-degradation meadow at 0—5 ¢m layer and in
the light-degradation meadow except for 0-5 cm layer. Soil physical properties varied with different degradation stages.

The underground biomass increased at first and then decreased while the aboveground biomass decreased as the degrada—

tion degree of meadow increased. The soil organic carbon decreased within the coldseason grazing meadow while it in—
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creased at first and then decreased in the warm-season grazing meadow. The soil organic carbon density was lower in the
cold—season grazing meadow than that in the warm-season grazing meadow but it was not significant. These results im—
plied that the degradation degree played great impact on soil organic carbon.

Key wards: alpine meadow; grazing season; degradation degree; soil organic carbon
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1
Table 1 Degraded standard for alpine meadow %
Degradation level Above-ground Coverage Proportion of high
biomass quality grasses
Non-degraded grassland( NDG) 100 >85 >70
Lightly degraded grassland ( LDG) 70-85 70-85 50-70
Moderately degraded grassland ( MDG) 50-69.9 50-69.9 30-49.9
Heavily degraded grassland ( HDG) <50 <50 <30
75 C ° 100 r E3 424 Cold-season grazing
"o 90F EJBE Z A4 Warm—season grazing
1 m ﬁ” 8Of o4 2
m ° § 70 %—I—
(100 em’) % 60F Ry
Wosob R
o 41 a
£ 40F
1.3 = 30
. .LQI 20 -
( SOC density) i
3 10t
0 e o S o
i 0-5 5-10 10-20 20-30
SOC= ¥ 50C,xP,xDx(1-C,) /100, 255 Soil depth/em
soc (kg *m™);i i 1
n ; SOC,. i (g Fig.1 Variation of soil organic carbon content in
. kg—l) - p. i ( g (,m-z) D. i different grazing seasons
L : . P<0.05) .
(em)iC (%) - e
2.5
1.4 Note: Different lower case letters within the same soil depthe indicate signifi—
Excel 2010 cant difference between different grazing seasons at 0.05 level. The same in
SPSS 13. 0( One—Way ANOVA) ° Table 2 and 5.
SigmaPlot 12.5, 82.6 g * kg_' .
3
2
(P<0.05) - 5-10 cm
2.1 .
(P<0.05) . 10-30 cm
0-30 cm
. 0-5cm ( P>0.05)
( 2.
(P>0.05)( 1),
0-30 cm (P<0.05)
pH 4 (P>
(P>0.05) . 0.05) . pH
979.76 g *m™(  2) . \
2.2 3
3
0-5 cm ( 3).
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2

Table 2 Effects of different grazing seasons on soil characteristics and biomass

pH
Grazing season Bulk density/ Gravel Underground Aboveground
gecm” content/ % biomass/g * m™ biomass/g * m™
) 1.03+0.02a 3.58+0.34a 7.81+0.06a 979.76+90. 83a 98.59+14.32a
Cold-season grazing
1.07+0.02a 4.92+0.46a 7.74+0.07a 928.73+147.63a 99.59+15.29a

Warm-season grazing

100

TIEHE YIS ES0CC/gke”

Z] 5%3B {4 Non—degraded grassland(NDG)
BB Lightly degraded grassland(LDG)

[ 1 A iRt Moderately degraded grassland(MDG)
E] & B Heavily degraded grassland(HDG)

2

5-10

10-20

1 ZIFFESoil depth/em

20-30

Fig.2 Variation of soil organic carbon content in different successional stages

(P<0.05) ., 3.

3

Note: Different lower case letters indicate significant difference among different degradation stages at 0. 05 level. The same in Table 3 and Fig. 3.

3

Table 3 Effects of different degradation stages on soil characteristics and biomass

pH
Degradation degree Bulk density/  Gravel content Belowground Underground
-3 . -2 . -2
g*cm 1% biomass/g * m biomass/g * m
Non-degraded
. 1.00+0. 03b 3.07+0.74a 7.73+0.21ab 1 265.43+238.68a 168.50+20. 75a
grassland( NDG)
Lightly degraded
iy degrade 0.99+0.04b  4.66+0.93a  7.77%0.21ab 1438.342351.13a  95.78+26.33b
grassland( LDG)
Moderately
1.04+£0.03ab  3.58+0.41a 7.93+0.61a 1 480.17+159.89%a 87.41+12.71b
degraded grassland( MDG)
Heavily degraded
ooy desrade 1.13:0.03a  4.91x1.09a  7.3520.21b  277.6263.27b  70.18%17.53b
grassland( HDG)
2.3 (P>0.05)
3
4 ( P<0.05) .
( P>0.05)
( P<0.05) .
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( P<0. 05)

4

(P>0.05) ,

Table 4 Result of the general linear model on the effect of grazing season and degradation stage

Item df F P
Grazing season 1 0. 666 0.415
Degradation degree 3 31.998 0.000
X Grazing seasonxdegradation degree 3 0.212 0.888

1001 A Cold—season grazing

TIEHE YIS ES0CC/gke”

H% ZE 4 Warm—season grazing

FiBH BEBML R
NDG LDG MDG

BB Bt Degradation stage

3

BB RIBAL BEBML PEEML BB
HDG NDG LDG MDG HDG

BB Bt Degradation stage

0-30 cm

Fig.3 Variation of soil organic carbon content in different grazing seasons and successional stages

5

(kg *m™)

Table 5 Effects of different grazing seasons and degradation stage on soil organic carbon density( kg * m™)

Degradation degree

Grazing season NDG LDG MDG HDG
4 13.23=1.11a 14.45+0.94a 13.85=1.0la 11.81=0.97a
Cold-season grazing
14.45%1.65a 15.36+2.48a 13.4620. 82a 12.00+1. 17a
Warm-season grazing
3 3.26 Pg (7.4 Pg)
4.1% » (32.9 Pg) 9.
3.1 9% * o
0-30 cm
13.59 kg * m™ 0-30 cm o
(5.3kgem™) * . 3.2
2 27
w2 0-5 cm
2 400 hm’
63.81% - 0-30 cm
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