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31°31'6" ~31°32'10"N  103°1225" ~ 10 m
103°13'36"E
4
3 ( D
37°C -19°C
6~9C =0C 3 800 ~ 4 500°C
190 =10C 3 200 ~ 3 800C 1
1.6 ~2.5 1835h
400 ~ 600 mm 739.3 ~1656.7 mm
Soph davidi 20m
(Sophora davidiana) 10m 3
(Ostryopsis davidiana) (Artemisia 5
m
gmelinii) (djania potaninii) (Caryopter 3
istangutica)
pH 53 84 0~10cm 10~
51.22%  57.90% 20em
1.2
1.3
(TOC)
(LOC) 333 mmol
10 m (A)= (mg/g)/
3 Om 5m (mg/g)
F1 FEHEARER
Table 1 Basal situation of plots
(m) ) ()
2 646 WN31 11 95% 0.75
92% 15~90 cm
(Artemisia annua) (Artemisia igniaria)
(Elymus sibiricus) (Acronema chinense)
(Medicago sativa)
2 686 SWI15 8 95%
0.90 5%
(Artemisia annua) (Rumex japonicas)
(Fragaria orientalis) (Agrimonia pilosa)
(Geranium wilfordii)
2610 SW19 11 65% 45%
25%
(Potentilla aiscolor) (Origanum vulgare)
(Elymus dahuricus) (Brachypodium sylvaticum var.
gracile)
2 690 SWI15 9 96% 5~17 cm
(Deyeuxia scabrescens) (Poa pratensis)

(Plantago asiatica) (Taraxacum officinale)
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(A= (A)/ ANOVA LSD
Excel 2003
(CPD)= (mg/g)/ )
(mg/g)
(CPMI)= (CPI) x 2.1
(AD) x 100 2 TOC 10.68 ~
1.4 35.50 g/kg 3 TOC
SPSS17.0  Excel 2003 TOC
SPSS17.0 T
Fz2 BMHEFHTAREHLELIE TOC = (g/ke)
Table 2 Soil TOC contents in the different vegetation types under grazing disturbance
(cm)
0~10 12.21 £ 0.09Ba 13.88 + 0.82Aa 14.59 + 4.99Aa
10~20 10.68 + 0.08Ba 15.08 £ 0.07Aa 16.24 + 0.54Aa
0~10 21.91 £ 0.45Bb 17.05 £ 0.01Cb 35.50 £ 0.02Aa
10 ~20 23.08 £ 0.86Aa 19.85+0.17Ba 13.74 £ 0.76Cb
0~10 22.44 +0.19Ba 19.97 £ 0.03Ca 27.02 + 0.24Aa
10 ~ 20 14.02 + 0.12Ab 13.40 + 0.04Ab 13.28 + 0.43Ab
0~10 29.24 + 0.14Ba 26.96 £ 0.13Ba 35.14 £ 0.05Aa
10~20 19.46 £ 0.16Bb 18.06 + 0.16Bb 34.84 £ 0.29Aa
(P<0.05)
(P<0.01)
TOC 0~ TOC
10 cm>10~20 cm 0~10cm<
10~20cm 3 TOC 0~10cm>10~20 cm
3 0~10cm 10~20cm 3 3
TOC 3
TOC 0~ TOC >
10 cm>10 ~20 cm 0~10 cm< > >
10~20cm 3
0~ 10 cm TOC 10 ~ 20 cm
13.39% 18.59 %
60.97% TOC
( 47.83%)> ( 33.27%)>
0~10cm TOC ( 25.28%)>  ( 21.50%)
38.3% 51.97%( 2.2
47.83%) 3 10 ~ 20 cm
TOC 3 LOC 0.67 ~3.39 g/kg
13.99% 40.47% ( 2.04 glkg) 0~10cm>10 ~
20 cm 0~10cm
TOC 0~10cm>10~20cm
26.48% 37.76%
3 15.34% 10 ~ 20 cm
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Table 3 Carbon management index of soil under different grazing disturbance strength in four types of vegetation
LOC(g/kg) (A) (AD) (CPI) (CPMI)
0~10 10 ~20 0~10 10~20 0~10 10 ~ 20 0~10 10 ~ 20 0~10 10~20
2.87 0.67 0.31 0.07 1.02 0.56 0.84 0.66 84.97 36.92
2.11 1.43 0.18 0.11 0.59 0.88 0.95 0.93 56.35 81.62
3.39 1.73 0.30 0.12 1 1 1 1 100 100
3.82 0.68 0.21 0.03 1.21 0.14 0.62 1.66 74.43 23.05
1.66 2.25 0.11 0.13 0.62 0.60 0.48 1.38 29.59 83.48
5.29 2.51 0.18 0.21 1 1 1 1 100 100
3.68 1.52 0.14 0.08 1.13 2.84 0.83 0.55 93.8 156.85
2.76 1.06 0.11 0.06 0.89 2.06 0.77 0.52 68.51 107.07
3.98 1.02 0.13 0.03 1 1 1 1 100 100
3.04 0.92 0.16 0.07 1.03 0.94 0.83 1.06 85.48 99.60
2.40 0.87 0.14 0.07 0.9 0.95 0.74 1 66.31 94.22
3.57 0.92 0.15 0.07 1 1 1 1 100 100
53.15%  61.27% (2.7 g/kg)> (2.34 g/kg)>
( 57.21%) (2.04 g/kg )> (1.95 g/kg)
LOC 0.68 ~5.29 g/kg ( 10 m )
( 2.7 g/kg) 0~10cm
>10~20 cm 0~10cm (CPI) (A) (AD
27.79% (CPMI) 3 0~10cm
68.62% 56.54%
10 ~20 cm A Al
69.78%  72.91% 10.52% 1.33% 1.56% 20.65%
LOC 1.02 ~ 3.98 g/kg ( 12.74% 22.34% 38.96%  2.91%
2.34 g/kg) 0~10cm>10~20 cm 23.56% 27.63% 40.75% 28.76% 10.23%
0~ 10 cm 38.39% 10.70% 10.32%
25%
30.65% 10 ~ 20 cm TOC
46.21%
LOC 0.87 ~ 3.57 g/kg ( CPI CPMI 4 0~ 10 cm
1.95 g/kg) 0~10cm>10~20 cm
CPI
0~10cm 10 ~20 cm 16.34% 38.3% 16.80% 16.94%
4.89% 51.97% 23.29% 26.06%
21.03% 32.77% CPMI 15.03% 25.57% 6.20%
0~ 10 cm 14.52% 43.65% 70.41%
TOC 31.49% 33.69% CPI
26.55% 48.21% 77.49% 23.81%
10 ~20 cm TOC CPMI
TOC
57.21% 70.77%

TOC
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10 ~20 cm A Al CPI CPMI
A
Al CPMI
CPI
10 ~20 cm A Al
CPMI 43.87%
86.09% 63.08% 76.95% 53.28% 62.16%
11.83% 39.62% 18.38%
16.52% 15.32% 21.37%
A
Al CPMI 184.4% 56.85%
86.32% 106.45% 7.07% 19.21%
CPI 34.23% 44.85%
7.43% 48.14%
65.67% 38.26%
3
3.1
LOC TOC
[12-13]
TOC LOC
TOC LOC
TOC LOC
TOC TOC

[14]

( )

3.2

(1] CPMI

CPMI
CPMI
CPMI
TOC
[16]

[17]

CPMI
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Effect of Grazing Disturbance on Soil Carbon and Carbon
Management Index in Mountain Forest-the Arid Valley Ecotone
in Upper Reaches of Minjiang River

LIU Shan-shan', ZHANG Xing-hua', GONG Yuan-bo'", WANG Fen', WANG Yan',
YIN Yan-jie', LI Yuan', MA Jin-song', GUO Ting'

(Sichuan Key Laboratory of Forestry Ecological Engineering in the Upper Reaches of Yangtze River, Sichuan Agricultural
University, Ya’ an, Sichuan 625014, China)

Abstract: Soil carbon and carbon management indices were studied under three different grazing strengths which were set
by different distances between grazing-path and the sample points of four kinds of plantations, including artificial robinia,
artificial poplar, grassland and berberis aggregate shrub in mountain forest-the arid valley of ecotone in Li County in the upper
Minjiang River. The amount of TOC and LOC reduced with the increase of grazing strength in artificial robinia and poplar, but
they reduced first and then increased in grassland and berberis aggregate shrub, which depended on the accessibility of livestock
and the availability of vegetation under each plantations. With the grazing strength, CPMI decreased and then increased in surface
soil, but decreased in 10-20 cm, which decreased by 6.2%-70.41%.

Key words: Ecotone, Grazing disturbance, Carbon management index
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