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FEE Bl b i R B D 50 AEAL SRR D s i AR A S AR B 20 AR Y R - AL MR AT T LRSS . 4
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5 A R IR 43I0 RN IR A0 A AR AR T A R b R AT DA - A ) Ak R AR 2 R 1
Xof S SR 55 AR AL B R T s A B R 2 S B0 T R R O Rk BRARAE W AR L R A )
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Z e A B T IR A s A AR AL L e AR S I AR L O RE A B b A B AR R A R
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HiAE Y £ B A A KE 3 (Stipa bungeana) i ¥E (Leymus secalinus) AT 8 (Tripolium vulgare) ¥ 8 (Artemi-
sia frigida) 55 ; FIEF BRI L. R A W, EBEEY WA T (Setaria italica) . %i 5. (Pisum sati-
um) 5 HE B (Solanum tuberosum) 5 o [AIHEE , — 4 — 20, 32 XU T )5 o 48 S8 B9 B VR 4 B, 80 4R
W4y o0 L b PR SR N R

1.2 R &

12,1 FEHbBERE 76 1] B b T A0 il B ) FB1 DX, 39 428 39 1) A M 347 28 — SO T AR 5 O 2 hm® FEdb 4 B, 43031
N B U L (grazing grassland, GG) , 3 B (fenced grassland, FG) , &4 B R # (potato field, PF) , K H
B (fallow cropland,FC) ., 1) #ih 4 HIEHF 20 45, BLE WK B 2 KR oy, EEARHAFONA L. FlE 5
2005 AFEFFER B, DR B UFAE B AR SR B GRS T 5 2~ 3 EIR I, IRIRBE 2005 4FFlkE 45 1
2006 4ETF AR PR IF) 5 T 48 AR M 7E 2006 4R B A 44 55

T 360 A 6 5l DX AR T 2 Al b XA () DA 3% AR R 1 SR T R AR AR e M i Wik 7 5K R AR 1
FRAAEH L . A FAEFRLAEME A A HLIE 3 000 kg/hm? AL T JRZ 30 kg/hm? , i BERRES 60 kg/hm?,

1.2.2 FERCREE T 2006 4F 5 HYERAEHA R E 3 4 50 mX50 m HEX L BANFEIX A FELEE 2 S/FELR S AEL
PEE 5 A RAE AR B 0~10,10~20,20~30,30~40,40~60,60~80 Fl 80~100 cm + 2 R4 + Hipf
i B S ANFERURA N 1A, B AR LR AR R AP, SRR A A AR I 1 kg B B R [0 L5
AT . BURE IR B0 52 4% 2 1 825 o L 25 R A D i E .

1.2.3  FERPAT AR T JSBR AR B AR R BB A8 8 L i 2 oo B 00 2 R S0 D pHL A DU 433k
gy R4yt 0.5 mm G L %2 A HLER (SOC) R 28 . A VUSRI &R ALY . A M2 A 10 mL
fER ., I 3.3 g AL (K, SO, /CuSO, « SH,O=10/1) 14t , 3 250 4 FH ftk R 20 470 12 VR 488 BB, 4 2R 4 e 0 3l A8 0 3
SR O 80 T8 5 43 BT A 7 (FTAstar500005% . pH fE 1+ 1 7K + HA U pHS23C RIEREEIHIN - .

1.2.4 Bt R Excel FEE ] SPSS 8R4 50 B8 #4781 70 Hr o SR LSD 3% AS ] 4= b A A 7 =X
AR £ 20 AT A LA L4 Al ol & i A pH (EJE 17 3R 28 07 25 40, 325 MR i A e MR
JH Brivariate Correlations #H 34347,

2 BERS54H

2.1 ERAAF XA LA LIE LR H @

+ H A A SOC & A BE (& 1a), 0~10 cm + 2, B3 B (9. 1 g/kg) 25 HH AR 1 T 42 SR b
(7.5 g/kg) FARIN#EHL (7. 2 g/kg) SOC £ & &5 H 21 % F1 26 %, A2 M 42 & 19 % F1 24 % (P<<0. 05), 10~20
em H2.2 B A TR T SOC HEEA B E 2R, 20~100 em. 5 H 2K H SOC & E#0 S FH 5 TR (P
<C0.05) . Bl R H SOC 5 2 Fifl 5 VR B 1) 38 i i 0 20> 5 177 5 48 S5 b AR PRI B b e 6 2 1338 B+ 2 19
RO N . 7€ 30 em )2 LR SEHAG AR, 0~10 cm 4 )2 Bl 5 25 b RO 2 b SOC 27 B 15 o 40 ) 2
9.1 F1 8.9 g/kg., 4% B RE Hb K PR B b SOC 5 K H H BLAE 30 ~40 Fl 20~30 ecm 1 )2, 4> B & 8. 6 F1 9. 3
g/kg.

0~20 cm 1 2.2 FH A NTF HIESRA S ERA REZS (& 1b) . 78 30~100 em + 2, % +EKH
TR RS RS TR (P<0.05) T34 504 + 38 &) 1 i) 7228 Ak ¥ 35 5 G HLRR B AR — 30, [l B # b 7E 0~30
em )2 &2 A 5B 0~10 F1 10~20 em 4 J2 22 5 8 W 35 L 1110 5 B - 338 % 52 A 185 o s A A1 & 5 R i LA
10~20 em 1= 35155 0. 94 F1 1. 06 g/ke s % 2 AR R+ 4 8AE 0~30 em )2 Bl - JZ 54 g 38 i
30~100 cm ~ J2 ¥ 4 38 E T AU REAIG , 338 4 U K AE M BRAE 30~40 A 20~30 em 422,43 1. 11 #1 1. 57
g/kg. WE R T HAAZ.

+ 3 C/N,0~10 em 4 )2 50 b 55 F 4% B, Bl 3 50 M 55 = o4 9. 79, EL AR 28 1 I 4% S5 R R AR PR A M g
27. 9% 1 44. 6 % . L HCHORE ML 11 11,38 %, 11 10~100 em 4 )22, L8 SRE L C/N 5 T Bl 355 25 b 0 4k PR A S
2 A C/N 7E T 0T b 20N @3 AR IETE 4. 97~9. 79, MR HAE#L C/N 78 R 55T %A B35 2% 55 (P>
0.05), A B EEH A B 7E 7. 65~8. 88 KB HLTE 5. 74 ~7. 14, I HF1E 40~60 em K F R (F D,
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1 AELHFAAXTLERALTH
Table 1 Changes of C/N in each layer under different land use

+ )2 Soil layer (cm) Fl & # L FG R GG LR A M PR PR IN B FC
0~10 9.7941. 38 aA 8.79+0.89 aA 7.65+0.60 aA 6.7740.43 aB
10~20 7.1220. 26 abB 6.0220. 32 abB 8.85240. 86 aA 6.8120.29 aB
20~30 6.5740.21 abB 6.9641.08 abB 8.2140.55 aA 5.9240.65 aB
30~40 5.47240. 94 bB 6.0320. 86 bB 7.73740. 68 aA 7.0920. 37 aA
40~60 5.6020. 50 abC 5.8740.95 bC 8.8841.40 aA 7.14240.71 aB
60~80 4.97240.50 bC 5.13240.31 bC 8.6240.71 aA 6.500. 68 aB

80~100 5.15+0.37 bB 5.54+0.95 abB 7.78+0.42 aA 5.7440.43 aB

T R BSR4 R Y AR e 22 L W B ) /N5 5 B 3R 7R A ) 1 3R B2 B e R L 22 5 1.3 (P<<0. 05) , AT AN K5 - B R A [R] - 3 R T 5 =X
T HERR R b 22 S 3 (P<C0. 05),
Note: The datas in the table are average® SE, the different lowercase letters in the same column mean the significance difference (P<Z0.05) of soil

C/N in difference soil profile,the difference capital in the same row mean the significance difference (P<Z0.05) of soil C/N in different land use.

2.2 E3A R X3 R A Bk AR e

0~100 cm 4 )24 [ + 4 i & BJEAS & F RO (HER 20~40 em + )2 40 (B 1o), HoAth + )2 I 0 . 3 22
S EEEHE L. EM A RS T RS L EREAREEZESF,0~100 cm R KBS R AR AE 0. 56 ~0. 67
g/kg., DR ERMARINA L RS RS PEAVRA SR TR —3,.0~40 cm -2 FHE 1 )2 H3Y
P, 40~100 cm B 4 )23 B 3G g BEAR ; 138 e & B RS E S R A LR R 2/ A B 7E 30~40 Al
20~30 cm )2, 5050 0. 75 f1 0. 73 g/kg.

A E AR 0~60 em 2 E RS AL P R TR AR 2 e b AR IR B b (P<Z0. 05) , HoAth 3 4
b l) TG 3 25 (& 1d) o 0~60 em By 88 A 1l 4 S8 s 0 7 B 8 33. 0 mg/ kg, 43 5l LG A PRI 750 2 s
Pl 6l 2t 5320, 76. 9 6 R 63. 6 %6, 7 - ] T 1 4% S A b el s B 2 B g kD i L HAE 0
~30 cm + 2 H 2 F AR E KNP 0~10 em + 28 F & FHAL 2 HA &2 0 22 5 R 53 FHAE o
~30 cm 22 HL40~100 em £ TR TC R EH 2L .
2.3 ERAMF XS LEAEERLE pHMAW A

] o et R ORI O 1. 18~1.26 g/em’ R HIEAE 1. 11~1.23 g/em’ (K 1e), 7E 0~
40 em 2R 10~20 em Fb, Fih (FG.GG) T 78 8 3% 5 TR H (P<C0. 05) 540~100 cm + 2 2 Ff 4= Hb | ]
FAREAREER ., ElTIERAELE 0~30 cm T JZBEAG /N, 7E 30~100 em - )73 Bl - 558 U B (9 1 i 384 0
A HFE b+ A TR T AE 20~30 em +)ZW0/INIb gy A J2 0B - S RE 9 1 i 3

135 pH (R - SRR RE B B A Sk . RS R E % pH (E L B R E TR B (P<0. 05) , B
MKy 8. 36~8. 90, & H N 8.20~8. 63, Fidh [k F i 0. 16~0. 27 (& 1D, & #EHh 3% pH {H7E 0~100 cm 1 )2
HP i TR B R 3 B AR R B 0~30 em LR ERARE,
2.4 EIEWACHKRZ M X R

HAEH E A EM pH S LA LR 2 A SRR A A R O, R E S L pH HRE R
B IE ARG (GR 20, LA LAk L 4 280 . 4 ol R 0 il =2 R S A J 2 IE A G OG &R .
3 iFig
3.1 EIEA ALK A R AR

AN T = 1 1 R 5 2 A AL & A 25 5 5 R 2 AR A LR AR R O AR A A A S
VEAR H 5 25 S B0 h e 1 ARl T B . AT SR 45 SR 3B, YAk R B AR o B SRR R A ML & e R 2
(0~10 cm) i 2 34 (B 1a) 3% A GE 2 i F R AW 3R AR W) IR B T8 . Li 5857 I A 58 th 3% W [ 3 5 b,
BRI 0~ 100 em + 240 A ) & 1 55 % A1 39 %0 43 A 4 0~ 10 cm 4 )2, T AH 90 5% A 90 FOAR R 43 Wb W) B 422
BN T AT WU % i Chen %52 B SX 48 & H G A48 Sy 554 5 4 38 LA [ 47 32 2R B R 2 L85 Guo Al
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T EH VLB SOC (g/kg) + 3 &% Soil total N (g/kg)
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Fig. 1 Soil properties under different land use conditions
*2 EFMIEEAMRZEHEXRY
Table 2 Correlation coefficients among soil physical and chemical properties
i H Item K H Bulk ALk SOC 4% Total N W Total P R Available P pH {i pH value
A H Bulk 1
ALk SOC —0.760" 1
4% Total N —0.785" 0.907* * 1
4% Total P —0.738" 0.785" " 0.726* 1
AW Available P —0.633" 0.740" * 0.574" 0.646" * 1
pH {H pH value 0.877~ —0.889"* —0.832"* —0.692" —0.742 1

T x x FORMRREIEH] P<0. 01 K-,

Note: * % indicate correlation coefficients significant at the 0. 01 level.
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Gifford™ (0t 5% 3% W A % A4 Sy 55 4t I T S 350 0 3 LA 19 38 385 im 4k 7T 3k 30 0, )23 H X A 1 AL R o
IR 76 20 em DUTF 2 A PR & AR B 525 iR 5 L 35 8 BRI 1 it S 88 I 1 - A LB (7
AT B e R X R R ORI T RE R B2 R AU TR A R A VLR S R AT
B AN [ St R D 2 e A AR AE R T 0 o A . b A LR 1 i R 9 R A 4
/0, E B TR T A ) B SRR B R i s b R B 3 0~10 A 10~20 em 42 )2 R HEA HLER S A
BEHEMT 20~30 1 30~40 em 4 )2 B A HAE S T 1 58K 70 F0 AR 8805 i % 2+ 58 A DLk 19 43
fEE . SIAN s BT A b KRR R I 3R T 28 R 2 BE Y BRI 5 AR R EB AR H RS AU > A Y 5k R
LN g 38

TR R T P B ERIY R R g R A P P R EIEY - ) EE A . RIESR S B S M
FI g, o A 7E sh S ARt B b i A A R U sz N G Bl s R B Ay =R e e KT
AR A H AR E AR S T RO RS X A] BB B T A H B AR AR ) R A BB T B, 0~20
em FESHEM T IESR G ERAREZES TRSHEYBRIEF SRR WA A TE 20 cm DUF L2 5
M H RS FEAR G EZ2I 5A VRS SRR 7 G %, H 5 A Pk 20 8% EACCR (B 1b), 13
HEZR 90 %0 L LU BLASTEAE , JLAE R Wi -+ G LT & 2 10 TR R 3 RE R R A2 B i i + 3 e/ ™. 548
BERE b A R A RRCR PR B A L AT RE K R 2005 AR PR B b A R O e AT o el TR A 0 D R W ORI FE T AL R
B, TS AR 2005 ARAR RS FAE S BT A TSN T A PR S E A A A S BUA R 1
HERFVE ISR L 53 SMAC PRI B bkt = 3 ML T A9 AR B8 = 9 2R A% e 0 B 9 VR L R O - B R A AR 20~
100 em 2 T H Al AL 4,

ey C/N X H A W) 05 2l 77 A LS I L 38 A R IR R BT RE ) AR A C/ N IR A A
FRCEY o A H LR . Oguta ™ BESEHR i, 135 C/N — BB N AN T L Eh B LA %
TR AR AR AN R M - O A TR N T A R P BT o3 % A A B 2 BURBE 1 3 B E 0
&Ko ARPPFEGRABA LA EE IR AR H 158 C/N BRTERZA0T F b Ah g TR R & T HoHh R 0 2 S A B
M)A AR, B = T 2 R AR PRI B b T R 2 R, E R TR R R A LR B m T A .
3.2 1 Ak AU

TR R IR M EEA RN T R AR AR RS R UR, B RN E R AR .
A AR BN 2 Fh A M A Oy X e E A B, IR 2 R B BN R M
Wi e B3R B A B2 ,0~100 em R 2B & R 7E (0. 56 0. 04) ~ (0. 67£0.07) g/kg, HH&+
JEZ A 225, 8 — MY R G0 2R (G R 32 S A W 1 WO AE ) A A5 O 0N B I A AR R
PR R W R BE X L N R R S BN L ERRA R EE R, KHLIESBESRAEO
~40 cm )2, B - J2 0 38 0 WA 0, R B A B ST LA A B TCHILAE ) I it ) 1 A DL
B 880 B )2 38 0 55 W

RO B TN R R B R 2 AT 0, HRE U T b R R A A8 AR A 0 LA K A B AH X B Al K T
AR R BN 0~60 cm 4 23 D48 EAE ol 200 & & 12 3% & T HAB AR Hh (P<<0. 05) , P {H 2 33. 0 g/kg,
A3 50 FE AR PRI A H i e P 3 M 5 ) 53. 096,76, 9% I 63. 6% (&l 1d) . 3X 1T A R0 R AR 4R it HE A O, R
VR RN B AR BF ST A Y i A E Ak B S IO S R - R i S KO R R ARG, 2 Rt
M A 7 2O A OO A I A S TR A 1S g B ARG (I 1D AR FH AT RE S T b g T DLt A
ANEFEAK 3 pH AE R T Ca—P WALV AR B0 T b 2 5 38 R0 & o 5 T 5 b U8 4 9 1) U938 DA AR
F 7 WA TG AR AT AR I R 2 4 U S S A B R A . Lajtha™ R 5T AR AR AR AE 4
[T R b | WTTRT: R s o o ST %y @ 7 d o o i [T TR o R Sy (VNSO 2T
3.3 YR FALIE pH A

XoF B M RSO N T R 2 £ (0~40 e) A E L X ATRE SR TR B MBS S, R H 1L K
PIFHE S B BR AR ZAN R )ZE LA R, B LA PR S AT AE 2 20~30 em T A FHBANA JEH
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J A A 4 S T M A L e R A R R OO R . A LS B B I R 3 R A, 5 2 IR
A TR .

b pHfEUR b SEAEIE T R R s AR AU M B K SCRE I R W SR A A T AR B T 2 R A L - pHL M
SZBR I AR ) S B A R S A 29 e R D i E e N 2 L pH (B AR b B
A LHEE SRR AT AL RS FA B B 0 AL T3 R AR R AR A R R £
3 A D 200k 398 p R ™ A S5 AR A e p (B R TR I (B LD . SRR A RS L AR
S BRI AR R B FE R S RE S M pH (E A E BORTR YRR, 2 Ak A A 5 X 3 p T (E ARG L
TR B (¥ 38 0T 3 I 10, 33 15 A 0k A V& e 13 3R 2 AR R L il e AT B B M LA i T B I A
A O, I pH A S M PLAK & i 20 5 A IE ARG o AR W AR 28 0 U8 ) A0 08 9 W0 A O Ak ook ORI R
(A LR - 35 AR T 222 138 pHL (B BT A5k 26 B BF A AR R B B2 28 R b 0~ 15 em 3¢ pH
AR T 15~30 em L) B ABF AR G — 8. RHRIZE L pH EBR . 0] GEW AR H 6 A R
BTG R 1 T SR A A K
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Effects of land use regimes on soil physical and chemical properties in the Longzhong part of Loess plateau

LI Xiao-dong, WEI Long, ZHANG Yong-chao, GUO Ding, LI Xu-dong, FU Hua
(Key Laboratory of Grassland Agro-ecosystem, Ministry of Agriculture, College of Pastoral Agricultural
Science and Technology, Lanzhou University, Lanzhou 730020, China)
Abstract: In this study we analyzed soil physical and chemical properties in croplands which were cultivated
under traditional tillage for at least 50 years and grasslands which had been restored from cropping for 20 years
in the Loess Plateau in Gansu Longzhong. 1) Different land uses resulted in significant differences in soil organ-
ic carbon (SOC), total nitrogen, total phosphorous, available phosphorous, soil bulk density and soil pH. In
surface soil (0—10 cm), SOC contents were significantly higher in grasslands than those in croplands, while
total nitrogen was not significantly different. In the soil layers from 20 to 100 cm, SOC and total nitrogen con-
tents were significantly (P<C0. 05) higher in croplands than those in grasslands. The soil total phosphorous
was higher in croplands than that in grasslands but not significantly so. In the soil profile down to 100 cm, the
C/N ratios in croplands were much higher than those in grasslands, except for the 0—10 cm layer. The soil pH
in grasslands was significantly (P<C0. 05) higher than that in croplands in each layer. The soil bulk densities in
the grasslands were higher than in croplands, except for the 10— 20 cm layer. 2) The SOC and total nitrogen
decreased with soil depth in grasslands, but this was only found in the soil layers below 30 cm in croplands; In
the upper 30 cm soil layers, SOC increased with depth. Total phosphorous did not show significant differences
in different soil layers in grasslands while in croplands, the changes of total phosphorous showed the same
trends as those of SOC and total nitrogen. The available phosphorous contents decreased with soil depth in both
grasslands and croplands while the soil pH was the reverse. 3) In both grasslands and croplands, soil organic
carbon, total nitrogen, total phosphorous and available phosphorous showed significant negative correlations
with soil BD and soil pH. There were significant positive correlation between soil BD and soil pH. Significant
positive correlations were also found between SOC, total nitrogen, total phosphorous and available phosphor-
ous.

Key words: grassland; cropland; soil physical and chemical properties; Loess plateau



