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Organic carbon content in major grassland types in Alex, Inner Mongolia
FU Hua', CHEN Ya*MingZ , WANG YanfRongl , WAN Channguil (1. College of Pastoral Agriculture Science and

Technology, Lanzhou University, Gansu Grassland Ecological Research Institute, Lanzhou 7300203 2. College of Life Sciences, Lanzhou
University, Lanzhou 730000). Acta Ecologica Sinica.2004,24(3) :469~456.
Abstract: This study analyzed soil organic carbon content (SOC) in major types of grassland along the middle range of Helan
mountain in Alex,Inner Mongolia. Factors affecting carbon distribution such as annual precipitation, temperature, plant cover
and productivity, soil water content, < 0. 05mm particle content and soil pH were also monitored. Results indicate that soil
organic carbon content declined with a decrease in Altitude according to the following order: alpine meadow >>mountainous
desert steppe >steppe desert >>Gobi steppe desert. In the mountainous desert, soil organic carbon content showed a decline
along the vertical soil profile. In the Alpine meadow ,steppe desert and Gobi steppe desert, soil organic carbon content showed
no difference between the 0~20cm and 20~40cm soil layers, but SOC was higher in these layers than in the 40~ 60cm layers.
Soil organic carbon in the 0~20cm and 20~40cm layers was positively correlated with annual precipitation,plant cover,
plant productivity, soil water content, and<C0.05mm particle content (P<C0.001),and negatively correlated with average
temperature and soil pH(P<C0. 001). The most important factors affecting SOC in the 0~ 20cm soil layers, were plant cover
(C), plant productivity (B) and annual precipitation(AP), and their relationship can be described as follows: SOC=0.0209C
+0. 00389B40. 00337AP —0. 486 (R*=0.995). To the 20~40cm soil layers, SOC was mostly affected by productivity and
plant cover: SOC=0.0117B-+0. 00831C—0. 0294 (R*=0. 984). Among the environmental factors,soil water content (W), and
average temperature (1) affected SOC in the 0~20cm layers the most: SOC=0. 0526W — 0. 3147 + 2. 632 (R*=0. 956) , with

W being positive and T negative. To the 20~40cm soil layer, SOC was mostly affected by average temperature (7") and annual
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precipitation (AP): SOC= —3. 6227 —0.107AP+49. 082 (R*=0.977).

Grazing and exclusion also affected SOC significantly. heavy grazing reduced SOC more than medium and light grazing (P
<C0. 05) through it’s effects on plant cover and productivity, Three years after the heavily grazed pasture was excluded from
grazing, SOC was significant higher than in the pastures that had been freely grazed, In steppe desert, SOC was 0. 247 % =+
0.0541% » because of over grazing, SOC decreased 25.2% in 15 years.

Key words : Alxa;grassland ;soil organic carbon;effect factor
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Table 1 General conditions of sampled plots
Plot No. Vegetation type Community type Elevation(m)  Latitude Longitudes Land use type
Alpine Kobresi
1 bme (Robresia pygmaea) 2480 38°39'53" 105°51'47" Grazing
meadow
(Stipa brevifora) -+ .
2 2100 38°54'48" 105°50'05" Graz
Mountainous desert steppe (Artemisia frigida) ? R razmng
(Salala passerina) +
3 Steppe desert (Reaumuria soongorica) -+ 1700 38°52'58” 105°44'27" Grazing
(Poa spp. )
Gobi + +
4 ont . . 1380 39°58'11" 105°35'47" Grazing
steppe desert (Cleistogenens songorica)
Gobi (Zygophyllum xanthox-
obi
5 ylum) + (Ceratoides 1380 39°19'21" 105°35"15" Grazing
steppe desert
lateens)
Gobi + (Caragana oon -
6 . 1370 39°08"32" 105°36'25 3a 3 year’s exclosure
steppe desert microphylla)
Gobi
7 oM + 1370 39°08'32" 105°36'25" Grazing
steppe desert
GObl o ’ " o ! " M M
8 + 1360 39°05"07" 105°34"11 ( )Light grazing
steppe desert
Gobi L .
9 + 1360 39°05'07" 105°34'11" ( )Moderate grazing
steppe desert
GObl o ’ " o ! " .
10 + 1360 39°05"07" 105°34"11 ( )YHeavy grazing
steppe desert
1.2.3 6 0.25m X 0. 25m s
6 2m X 2m o , s
(65C),
, e ; .
1.3
N 3
20 80 5 0o,
1.4
Excel , SPSS ,
[16]
2
2.1
2 s s s - >
> - > - (P<<0.05), 7 s
,0~20cm 0.18% ~0.30% o
R (P<<0.05), N
5 0~20cm  20~40cm s 40~ 60cm (P<<0.05),
2.2
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o s N JR? 0.911.
0.783  0.778(P=0.0001); JR* 0.940,0.84  0.778(P=0.0001),

2

Table 2 Organic carbon content (%) in major grassland types in Alex

0~20cm 20~40cm 40~60cm
Plot No. + = +
Vegetation type Average+SE Average+SE Average+SE

1 Alpine meadow 3.637+0.301Aa 3.849+0.103Aa —

2 Mountains desert steppe 1.742+0. 0628Ab 1. 069+0. 0347Bb 0.45740.0237Ca
3 Steppe desert 0.612+0.0716Ac 0. 602-+0. 0308Ac 0. 3264 0. 0565Bb
4 Gobi steppe desert 0.212+0.0264Ad 0.224-+0. 0380Ad 0.153+0. 0068Bc
5 Gobi steppe desert 0.18140. 0040Ad 0.174=+0. 006Ad 0.127=£0.0105Bc¢
6 Gobi steppe desert 0.205-+0. 0087Ad 0.185-+0. 0108Ad 0.153=£0. 0164Bc
7 Gobi steppe desert 0.18140.0064Ad 0.17440. 0058Ad 0.151+0.0123Bc
8 Gobi steppe desert 0.302+0.012Ad 0.2755+0.0105Bd 0.159-+0.0074Cc
9 Gobi steppe desert 0. 281£0. 0065Ad 0.258+0.0033Bd 0.155£0. 0091Cc
10 Gobi steppe desert 0.267+0.0126Ad 0.273+0.0171Ad 0.150-£0. 0078Bc

s ., C D) (P<C0.05)Capital letters in a row

indicate soil profile depth; little letters in a column indicate grassland type; Means with different letters indicate significant differences at the

0. 05 level
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Fig. 2 The relationships between soil organic carbon and annual precipitation and annual mean temperature

(a)0~20cm Layer; (b)20~40cm Layer; (c)40~60cm Layer; the same below
2.2.2 3 . o .
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C 4,
2.2.4 . , .
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(AP)(P=0.043), :SOC=0. 0209C+0. 003898+ 0. 00337AP —0. 486 (R*=0.995).
20~40cm (P=0.0001), (P=0.029),

: SOC=0.0177B-+0. 00831C —0. 0294 (R*=0. 984) , 40~ 60cm
(PCH(P=0.092), SOC=0.009PC+0. 0341 (R*=0. 845),
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3
Table 3 Partial correlation coefficients of soil organic carbon with its effect factors
0~20cm 20~40cm 40~60cm
Factors P.C. r P.C. r P.C. r
Coverage (%) 0. 777 0. 000 0.500 0.029 0.318 0. 314
Above-ground biomass(g * m™?) 0. 697 0. 000 0. 876 0. 000 —0.200 0.534
Soil water content (%) —0.101 0.633 0. 059 0. 704 —0.195 0. 544
<0. 05 <0. 05 article
mm i parhicie 0. 0420 0. 842 0. 370 0. 249 0.508 0.092
content (%)
pH —0.023 0.974 0.439 0.103 0.167 0. 604
Annual precipitation(mm) 0.429 0.043 0.106 0.719 —0. 290 0. 360
Annual mean temperature( C) —0.193 0. 356 0.156 0.573 —0.290 0. 360
3 4
3.1 Table 4 Partial correlation coefficients of soil organic carbon with
environmental factors
0~20cm 20~40cm
b b
Factors P P
° P.C. P.C.
’ ’ Soil 0.543  0.002  0.044  0.872
water content( %) ’ ’ ’ ’
b b
<0. 05mm
’ ’ <0. 05mm particle —0.173 0.361 0.340  0.197
L. 4] content (%)
) pH —0. 254 0.162 —0.207 0. 440
Annual
N ’ ° L 0. 059 0.756 —0. 894 0. 000
precipitation (mm)
>
] Annual mean oo 0.000 —0.922  0.000
> Lo, temperature( C) ’ ’ ' '
b
N 70% 0~ 20cm 035
= it
20~40cm s 40~60cm . = 00 e a "
z 7.2 8
3.2 § 02s ]
0 N N ;3 020 i ',
, z o5l | At ;
v e
. R E oo b e e
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