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MEENAE(CPE LIRS LBITEEI NS5
T(PELERE L), MY F(PELRASE S XK (B
THFEN SR TRYE L. LRFmH R
B (EEH USDA). LIBKERES & B R A MBI L
FRNT8~456gke HEREH W LEHMEER
Bt s, + 58 pH (A% 7.97 ~ 8.50, i +
J2 R 8 0T A BT

REXENS XY EMARAF B EER
PR R BN R — 4 A TE ., 20 2
60 4F fRA IR IR R A R R B sy 17 B A B 3, R 3
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20 ti 22 70 AR BAME — BB 2y FEAZ B T B AR A —
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HEREERZEEFRBE(p<0.01),MBEEA
THEMSEERES [ 2% R EE; ¥ 20 ~ 30 cm
RETHZEZSHREE(p<0.0), SERAM
HE,0~10cm 2B —FAATEMMBEAAT
AR R MEIRT 35.9% M 18.0% ., 7
10~20 cm 120 ~30cm 2, —FEAE AT EM S H
REEE HhAH HL B BIPR (K T 28.6% 1 40.6% , T & 4F
AANTESSEEEMMEENERARE T, =F
BEWAHEBT 0~30 cn T E L EAVRF E
R FHERE RS > BFEANTE > —F4 AT
HH(RD., EEARBEAT0~30cm LEAIBRE
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Table 1 Effect of land use on soil organic C content and organic C density (0 ~ 30 cm)

P AR S R 0 ~ 30cm 7 B8k B
Soil organic C content(g kg™ ") Organic C density (0 ~ 30cm)
Land use -
0~10 em 10 ~ 20 cm 20~ 30 em (kg m ™)
Fp" 80.4+7.0 63.7+8.3 59.1+2.5 17.7+0.8
FP + SPG? 65.9x1.4 65.9+0.8 67.9+1.6 16.2+0.2

FP + SO% 51.5£2.4

45.5+6.4

35.1+7.4 12.8+0.8

1) B#2E 1 Fencing pasture; 2) B 4 A T B 1 Fencing pasture + subsequent perennial grass cultivahon; 3) —% £ A TE #i Fencing pasture +

subsequent oat cultivation

2.2 TIREHHR
2.2.1 ARERE®E FESHUHAFMETR
SHARKREEN MK EE (p <0.001)(F3),
7E 0~ 10 cm F1 20 ~ 30 cm B4~ JZ MWD ¥4 B4
H> BFEEANTEMS > —FEANTEM, WA
10~20 em T MBI FE L > —F A AT EH >
ZEEATHY, XRAITERE—FEALERF
RO THESIEN T EHFERSE. =4 1LEN
MWD FHE—FHE AN TEMMEF L N LEHHE
WMBENTEREEM(p<0.01),M—FE4 AT EHM
MEFEATHEMZEEFARE, XEHALE
wAAT X ERETHLER L REMHRE
#o
FIRELTBARKERNBEEERSE Y
B2 ERAFRERK MWD 55 HLEk & & 2 8

MMEHHARE (B D, W HEARKNTRE
R T SALEES BA XN, LTS 1 E ALK
AR BHER S SR MEARG LB,

2.2.2 +HBAE EWAATAM I EREN
MR EE(E3, p<0.001), EEANLERE, £
REEHR-FEALES > BRERE#H > BEEA
THE#M(ER2), FRILEMEHEZE KL E R
WH—FEANTHEBARREE (p <0.01) KT
ZEENTEBD, NBE(p<0.05)HKTHEE
W MEBFEATERSEAEMZAERNEE.
XA KA FRMAT TRE EHSNT 1%
AE. HEMUH L REESANKSEZEE
LR EE(E ), WARRMAFRATLESR
EMHEAKEEREH TANK (I S&MEMEF
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Table 2 Effects of land use on soil mean weight diameter (MWD) of water stable aggregate, bulk density (BD) . particle density (PD),and porosity

FHERHRE AHE
FW g5 MWD BD
Land use (mm) (Mgm %)

=R AP
PD Porosity
(Mg m )

0~10em 10~20em20~30cm O0~10cm 10~20cm20~30cm 0~10em 10~20 cm20~30cm  0~10em  10~20 em 20 ~30 em

FP! 076+£0.22 1.214023 106014 0.83+0.10 0.84+004 0962001 2.46+0.03 254003 2.56+0.02 0.66+x0.04 06700l 06220 01

FP4+SPGY' 0.44+0.06 057015 069+0.14 0.81+0.05 077+002 0.85+0.04 2.53+003 2564002 2.57+0.02 0.68+0 02 0.70£0 01 0.67 +0.02

FP+50" 0.35:0.17 072021 057+0.05 0.91+0.01 099+007 1 08+0.2t 2.59+0.02 2.59+0.0! 2.63+0 01 0.65+0 00 0 6220 03 0 59 +0.08

1) B EH Fencing pasture; NEBEHEANTER Fencing pasture + subsequent 7-years perenmal grass cultivation; 3)— TN T EHh Fencmg pas-

ture + subsequent oat cultivation
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Fig. 1 Relationship between aggregate water stability and organic
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2.2.3 HEEHE 052 Sr B as A (R3) W A
J5 3OO0 L B AR e B )2 R B A AR b T AT BT
F(FIAEA x LEREE/EREE,p<0.01). #
EMAREREM LR REEYLU—FEATE
Ho>BHEENTES > FEEH. 50~ 10 om &
BE+EEFZEAHZEZFHREE (p <0.01), &
10~20 em BEERH B E(p <0.05);# 20~ 30 cm
FERLEEMMEEAE AT EMZRAIERKREE
(p<0.0D),MBEEEMMEFEAN L HEIBZ [ ER
ARE. TEEEOXNRR T REHETTHY
JRA . Skopp A &L+ A ML 76 N B I & 9 L 48
B AR B R M R R s e,
RERSHIREREE R E AL (E 3), X i H
TREEAEMES LEAVE S BRETE.

2.2.4 HIEEFLEE A 7 2% B 1 AL R
BHEBEEE(ER3. p<0.01), EEATREE +
B, +BAREYRBEEFEE AN TE > FME
o> —FEATREBMER(E2). HEEHHEE
HUBRERERABRERE FAEATEHANEE
EANTEMZRZRFRE E(p <0.01) X Ui AR
B AF [R ey 4% hn 48 FL B BE O AT R AR . - LR
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R3 FAARSIEREXNIHBNBIR THARKKRYE THEE TNEFEUR 0~30 cm
ITWMENBREEEMNDEYS
Table 3 Significance of the effects of land use type and soil depth on soil organic C content (SOC), soil mean weight diameter (MWD) of water stable
aggregate, bulk density (BD), and particle density (PD), and land use type on soil organic C density ( SOCD,in 30-cm depth)

o 5ok T HeH P FHERAR 5E EE LB E YLk EE
Variance source Soc MWD BD PD Porosity SOCD
MAFK * % * % % - M- * x -
Land use
THEE x w * % x x> *
Soil depth
FRMFRAx L BEE ok ox N * * N

Land use x soil depth

* p<0.05; x * p<0.01; * * * p<0.001; N: not significant

EE5TRANKERBZEEEFEMX(E4), X
PMALEMHMAT LRARENFEREZR L RE
PLER S BREEKER.

3 4 i

EREHRRSEREMA LR, FEAAREH
AR EEREE 20 BEMMRHBELELERE
7L ,0 ~30cm FE L EAVIBREE S AIERT
27.7% %1 8.5% , - 4 12 & T (MWD) 2 3 B
KT 46.9% M 42.6% ., [FBEf L EAEM L EEE
BEMM, IR ERERMK. EFERXITR
HAMSEEMATEREALT, L RENHEREE
L SHNBR) & BB,

2 % x®
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EFFECTS OF LAND USE ON ORGANIC C CONCENTRATION AND STRUCTURAL
PROPERTIES IN ALPINE GRASSLAND SOIL

Zhan Zhengyan' Li Xiaogang'" Zhang Degang’ Wang Zhefeng'
(1 College of Resources and Environmental Sciences , Gansu Agricultural Unirersity . Lanzhou 730070, China)
(2 College of Grassland Science , Gansu Agricultural Unwersity , Lanzhou 730070, China)

Abstract Cultivating native pasture to plant oat or some other species of grasses is generally recommended as a way to al-
leviate grazing pressure on native grassland and to improve winter forage levels in high altitude regions, however, its effects on soil
quality have not been well understood. This study selected three types of land use, fencing pasture ( FP), fencing pasture plus sub-
sequent 25-year oat ( Arrhenatherum elatius) cultivating (FP + SO) ,and fencing pasture plus subsequent 7-year perennial grasses
( Elymus nutans and Bromus wnermis) cultivating (FP + SPG) , to investigale changes in soil organic C concentration and some soil
physical properties caused by land use transition. The results show that compared with FP,FP + SO and FP + SPG significantly
decreased soil organic C density in O ~ 30 cm depth by 27.7% and 8.5% ,and mean weight diameter (MWD) by 46.9% and
42.6% , respectively. Meanwhile,, FP + SO and FP + SPG significantly increased soil bulk density and particle density, and signifi-
cantly decreased soil porosity. We concluded that decrease in aggregate stability and porosity, and increase in bulk density and
particle density, were all related to reduction in soil organic C concentration by cultivation.

Key words Cultivation; Alpine grassland soil; Organic carbon concentration; Soil structural properties



