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Abstract: This study aimed to explore the differences in soil carbon, soil nutrients and soluble organic carbon,
and their correlation with soil nutrient levels in 4 different types of alpine grassland in Qinghai province. Meas-
urements made included: soil organic carbon, total nitrogen, total phosphorus, total potassium, and soluble
organic carbon in the 0—10 c¢m and 10— 20 cm soil layers. Correlations between soluble organic carbon and or-
ganic carbon and nutrients were determined. The results showed that the ranking of the grassland types for con-
tents of total nitrogen, organic carbon and soluble organic carbon in tested soil layers was alpine meadow>al-

pine meadow steppe>alpine steppe_>alpine desert, with the differences being significant (P<C0.05). As expec-
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ted, the soil total nitrogen and organic carbon content tended to decrease with increasing soil depth. The soluble

organic carbon aromaticity and humus indexes for the different alpine grassland types had the same rankings as

for total nitrogen and organic carbon, above. There was a significant positive correlation between soluble organ-

ic carbon and soil total nitrogen and organic carbon (P <C0.05). It was concluded that the contents of organic

carbon, total nitrogen and soluble organic carbon in alpine meadow and alpine meadow steppe were high, and

the structure of organic matter was complex. The soluble organic carbon aromaticity and humus indices were,

to a certain degree, indicative of soil nutrient status.

Key words: alpine grassland; soil organic carbon; soil nutrient; soil soluble organic carbon
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Table 1 Description of sampling sites

Grassland Sample Latitude and  Elevation Parent Vegetation situation Coverage
type area longitude (m) material (€Z3)
100°02.137" E 3200 (Carex) . (Kobresia) . 95
Alpine meadow Gangcha  37°38.919' N Bog soil . It is composed of Carex, Kobresia, small clumps of
county grasses and small hybrid plants.
96°85.9526' E 3882 ) (Sti- 60
Alpine Yushu 33°07.4247' N Subalpine pa purpurea) (Kobresia pygmaea) . . It is com-
meadow county steooe soil posed of drought-bearing grasses and hybrid grasses, and the domi-
steppe nant species are S. purpurea, K. pygmaea and hybrid grasses.
97°84.390" E 4260 . , , . 16
Alpine Maduo 35°12.196' N Alpine sandy (Leontopodium nanum) . The grasses are sparse and
steppe county grassland soil low which are mainly composed of cold and drought clumping

grass, S. purpurea and L. nanum as the dominant species.

97°66.857' E 4714 , (Cera- 6
Alpine desert  Maduo 34°13.429" N Alpine  frost toides compacta), It is short grassed which is composed of
county desert soil padded half shrubs. C. compacta as the dominant specic.
1.2.3 . Perkin Elmer 2400 [] ,
, , Eijkelkamp Calcimeter .
(soil organic carbon, SOC)= - ol
(soluble organic carbon, DOC) : Zhang "V . 2 mm
3g 30mL ¢ + =10:1D, 25 °C 60 min, 4000 r *
min~* 20 min, 0.45 pm . (vario TOC SELECT)
(aromaticity index, AD): — — (UV-2450)
. 254 nm (UVas0) (AD, : Al=(UV,;, /DOC) X
1000,
(humus index, HIX) . (RF-5301PC), 254
nm , 280~500 nm , 435~480 nm  300~345 nm
[22] 3
1.3
Excel 2010  SPSS 19.0 o
N N , Person
. (a=0.05),
2
2.1
0~10 cm , > >
> , (P<C0.05), 3 (P<<

0.05) , . 0~10 cm (P>0.05),
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> > > ; (P<0.05C 2),
10~20 cm , > > >
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C 2,
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Table 2 Content of soil total N, P and K of different grassland types (mean+SD, n=3) (%)

Grassland type

Soil layer (cm)

Total N

Total P

Total K

Alpine meadow 0~10 0.75+0.02A* 0.13+£0.02A* 0.95+0.02D*

10~20 0.49£0.02a 0.06£0.01ab 0.76£0.01d

Alpine meadow steppe 0~10 0.55+0.01B* 0.07+0.01B 1.534+0.12B
10~20 0.37£0.01b 0.07+0.02ab 1.4640.12b

Alpine steppe 0~10 0.1340.02C 0.06+0.01B 1.174+0.08C

10~20 0.26+£0.01c* 0.05+0.01b 1.0340.02¢

Alpine desert 0~10 0.07+0.01D* 0.08+0.01B 1.914+0.06A

10~20 0.01£0.00d 0.0940.02a 1.99+£0.07a

0~10 cm (P<C0.05), 10~20 cm (P<C0.05), %
(P<C0.05),

Note: The values with different capital letters in the same column indicate significant difference at 0.05 level in 0—10 cm layers while small letters

in the same column indicate significant difference between different grassland types at 0.05 level in 10—20 c¢m layers, * indicates significant difference

at 0.05 level between different layers in the same grassland type.
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) >

0.05), N
2.3

0~10 cm ’

> ,
(P<C0.05)(
>
(P<C0.05),

1D

> >
10~20 cm
>
(P<0.05),

3

0~10 cm 10~20 cm
s (P<<
(P<C0.05)(
>
(P>0.05),
(P<C0.05),



24 ACTA PRATACULTURAE SINICA(2019) Vol.28,No.3

> > . 0~10 cm 10~20 cm (P<C0.05)¢(
. 0~10 cm 10~20 cm (P<C0.05),
0~10 cm 10~20 cm (P<C0.05),
> <
2 12 2. 120 p A .
5 A ey M= O00~10cm  E110~20 cm
mse 10 F = ) <m§8 100 *
;gg s sk || B B2~ 80 F a 5D )
223 6t [ 1 2287 6l | P2 2| .
oo 2 | | eE 5, A 7
w22 *f Ce b4 HESEAT
£5 ey
-+ 83 2 F . g < 20
- B FS8w= ) ) )
= 0 2o 0
F
y 3571 14 r a’
3 3.0 F 12 F A B b* .
Erls L " L ? C
= 2.5 o 10 c
Lo H B
#H3Z 20 [ . T 8¢ D’
BN C N o A
o = 1.5 f " =~z 6F
c =
RE 1o f D 4 ee af d
z e
0 . . ) 0 . . A
[EE %—%E’EEE BEFEE  EERE EERE SESMEE HEHEE  HERE
Alpine Alpine Alpine Alpine Alpine Alpine Alpine Alpine
meadow meadow steppe desert meadow meadow steppe desert
steppe steppe

B 24 A Grassland type

1 N N
Fig.1 Content of soil organic carbon, soluble organic carbon, aromaticity index and humus index of
soil soluble organic carbon in different types of alpine grasslands (mean®=SD, n=3)
. 0~10 cm (P<C0.05), 10~20 cm (P<C0.05), *
(P<C0.05), Error bar means standard deviation. Different capital letters indicate significant difference at 0.05 level in
0—10 cm layers while small letters indicate significant difference at 0.05 level in 10— 20 cm layers, * indicates significant difference at 0.05 level be-

tween different layers in the same grassland type.
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