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o Effects of utilization types on soil properties of

forest-grassland in Lanzhou South Region

WU Yong-hua', ZHONG Fang’
(1. Institute of Garden Research of Lanzhou, Lanzhou 730070, China;
2. Green Project Headquarter of South-North Hills Environments of Lanzhou, Lanzhou 730046, China)

Abstract: Characteristics of plant species and coverage, soil chemical properties (soil organic matter, total
nitrogen, available nitrogen and available potassium etc. ) and microbial biomass [ soil microbial biomass
carbon (SMBC) and nitrogen (SMBN) ] of different utilization types including sloping farmland (SF),
abandoned (1, 5 and 10 year) and 30- year-abandoned with forestation (30AF) were invested in Forest-
grassland of Lanzhou South Region. The results showed that plant species and coverage had great differ-
ence for different utilization types. Utilization type of 30 AF had the highest plant abundance and coverage,
followed by 10 year abandoned (10AF) and 1-year abandoned (1AF) had least plant abundance and cover-
age and formed an unstable artemisia dominated community. Soil organic matter, total nitrogen, available
nitrogen and available potassium contents decreased with the following orders: 30AF>SF>10AF>5AF>
1AF, however, available phosphorus, pH and CaCO; contents decreased with the following orders: SF>
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1AF>5AF > 10AF > 30AF. SMBC and SMBN decreased in following orders: 30AF > 10AF >5AF >
1AF>SF. Soil microbial biomass phosphorus (SMBP) decreased with the following orders: 30 AF>SF>
10AF>1AF>5AF. The Pearson correlation analysis indicated that SMBC and SMBN presented significant

positive relationship(P<C0. 01) with organic matter, total nitrogen, available nitrogen and remarkable neg-

ative relationship with available P and CaCO; (P<C0. 05). There was a significantly negative relationship

between SMBP and CaCO, (P<C0. 05).

Key words: soil chemical properties; soil microbial biomass; utilization types

Corresponding author:ZHONG Fang E-mail:green_zf@163. com

IR A PR AR TR I B D X R A By i
FERE A Z . 22 N AR Ll X T 3R 2 4 R
ARG KWLk A7 BESOT B Bobkit
FTBE G s KA R AR e R 52 AR5 08 e bk b 18 31 Nl
WK AR SRR UL R AR L. AL
A ) 2% DX S A AT 5 2 A e L i L 5 0 B S 0 4
XA ET . RIS R T R B B AL
SRR E R AR Z 2 M
Yo P I PR L R SR TR AL R R ER
FRE R S E WK sl )y, Bk S5 T A LU i
MIRDIEHFEE L HEL . TR RATUR
Tt S W5 IR BE I - AR AR | R AR S R 2R
SIRERY LR e RAL LA T R G H W) %
A RE 8 3 B0 Y 22 R R R PP A A i
R P RESR S S ThREr A fE > . DRIk, B 2
g P T R R X A A SR AR A
TR R AR SRS A 0 T IR A% b XA O 200 £
A~ A R - SR W i 1 R o D R A AR A g
PHAREEE L,

o B X T R A AR ik B L R [ K AR
A BN PR S I PR R DX 3B A i i X
MRS WA R Z — o POz AR AN (E A] LA
DA EEAE B A SRV RE D[R] i w1
A RARFEK £ 980 R 5 YR A
ARG D RER 0 Y L ARk L B A X
EPEBEANESRE T EEEAIGRLEkEZ
AT 4R b T LSRR W) 2 ORPRAN SR IE T A
R E R TR B R B X 4 R S
(9 AIF 58 2 2L rp T A WO A Bl 2 I AR W
A K I3 RN | S SR 3 I M O P 5 5 I . T
Bt X3P A S A b SRR P (i R B B
5 B HERRE I A SCVE I B ST AR B D o AR B ST AT RS
LT 22 JH R AR L X 32 2 A 3t M0 O 50 20 A

b S PR A R A R R W L O
3t B R AR AT L A S R R AR A R I
Bk B AR R AR SCH%

1 MHE5RE

1.1 WFE XA

WS XA T H A =N T p o + e X,
AL 112 295. 758 hm®, % X Hb JE i % . 74 B2 4L
BB B AT A M R B Ve AR M A V3R
2 000~3 500 m, J& b o7 2F T 5 KR 2= X
fi . 4F B K B 300 ~ 660 mm., 4F ¥ 78 % & 900
mm, 4F H B i % 2 100 ~2 670 h, 4 & 5 5
460.02~543.66 k] » cm L AE S 2. 5~6. 4
C M S e e R 32. 6 °C L MR I A AR AT — 28 °C
TCFE46~65 d, Hbr P 4 HE DLSE B R R E A
AL 5% BURE BT | A B TR A S A RS 40
HOR BRORR - FVE A . A A S bR A VK
i) P b o) R D O ) AR AR R DA
1.2 FEHbiE

2011 4F 6 —7 H JMKHEIE 30 4F 22 JN T g Ll X3
R 41 247 [ 7K OO0 0 K54t A AreGIS B4 22 ) i
4 L DX 3 8 AR R B 2, PR % 4 BTl (2% e L BT
TR L TEZE AR IR DG I A BUAF I B bR X 8L BE 3
HF b5 18 5 b DX 3l Sy SR A DX 35 45 Vi A AH RL L 3 1)
AV AT 3 8 ==25° DX 38114 B e B b 0 AS ) 45 R (1
A5 AR 10 AR 1Y BE 3 48 5 L A P8 SR A LN T
MRC30 LA B B SE XS G2 (3 1), BEAT S5 b AR 4 Fh
FEUR A AR S ORAE L MR M B BRI O KA
+ B 4 R
1.3 FEHBA B R IS A A B 13 AE il R 42
1.3.1 MBS A e BEOR R AR =
By AT B 3 A [ A M L B PR LA 3 A
J G ARE A0 mX<X 10 m., X REH P BT A 4 9 0 £



T

05/2014 ook B o GE31L B 805
x1 EMEXRER
Table 1 Basic information of sample site
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type mm aspect degree m
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Table 2 Main plant species and coverage under different utilization types
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Utilization type

FEA P PR
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T 3

Vegetation coverage

I

Note

B

Sloping farmland
51
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85 5 &
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P85 10 4
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EeSi 1PN EY N
(30 4 LL B
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T8 Artemisia carvifolia s J) & ¥ Setaria viridi ,
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[ IR 2% 48 35 Heteropappus altaicu , 5k ¥ & A. sacro-
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multi florus, JKHj F C. horizontalis, 3% 8% R. hugo-
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Table 3 Effects of difference land-use types on soil chemical properties

FIH J5 R, Utilization types

. . PRI AN T AR
i%mo@ PEFE 10 4 (30 421 L)

oyear 10-year- 30-year-abandoned
abandoned abandoned yearrabd

with forestation

g et ) .
LA Yt AR
Soil property Sloping 1-year-
farmland abandoned
HHLR { Organic 16.814+1.766c  18.838-3. 274c
matter/g « kg !
A0
=R Total 1.1911-50. 036 Ocd 1. 269 440, 084 7c
N/g * kg
e A
WA Available 62.4414-4.609bc  70. 845413, 291he
N/mg * kg
B Available 131.27435.55b  148.91+38.70b
K/mg « kg
R Available 17.6535.436a 11,7342, Tdda
P/mg * kg
pH 7.730 2-£0.133 Oab 7. 818 040, 083 7a

CaCOy /g * kg ! 124.19+22. 51a 123. 2929, 25a

25.739+£2.118b 31.929+4. 047b 63. 928+ 11. 742a

1.543 40.079 9¢  2.073 740.206 2ab  3.174 470. 324 2a

85.041£10.119b  118.160415.969b  207.130+42. 317a

163. 454-35. 45ab 172. 37429. 99ab 204.12+£22. 85a

8.3584-2.431ab 3. 708+ 1. 480c 1. 766 0. 356d

7.546 24-0. 128 8b
65.925-+42. 44b

7.642 440.085 lab 7.624 04-0.094 Oab
97.708+21. 15ab 83.686+28. 89b

AT A FRANG FRER R 257 0% .

Note: Different lower case letters within the same row indicate singificant difference at 0. 05 level.
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#2001 .
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Fig. 1 Influence of land utilization type on SMBC

U SELBESE HFHb s 1aAF 8 5% 1 4F;5aAF #8755 453 10aAF, 25 10
A CKL P TR LA T AR (30 4F) . AS[a)/h ‘H?ﬁi’émf 0. 05 7K
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Note: SF means Sloping farmland; 1aAF means 1-year-abandoned;
5aAF means 5-year-abandoned; 10aAF means 10-year- abandoned;
CK means 30-year-abandoned with forestation; Different lower case

letters mean significant difference at 0. 05 level. The same below.
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Table 4 Correlations among microbial biomasses and soil nutrient properties

10aAF

Influence of land utilization type on SMBP

Wi H pH R £t WA AV BRERES AR Ew BeEw Bl
Ttem Available  Total Available  Organic CaCO, Available fin HA s
K N N matter P SMBP SMBN SMBC
pH 1.000 —0.117 —0. 252 —0. 203 —0. 241 0. 024 0. 270 —0. 287 —0. 241 —0. 231
ﬁaﬂlﬁ 1. 000 0. 243 0.134 0. 186 0. 220 —0. 056 —0. 046 0. 001 0.278
Available K
FR 1. 000 0.853" " 0.879" *—0.533 —0. 503" 0.293 0.554" 0.601" "
Total N
Tl i 20 e o \ . o
Available N 1. 000 0. 965 0. 647 0.411 0. 278 0.421 0. 696
ﬁ/"ﬂ,fﬁ 1.000 —0.647** —0.392" 0. 274 0.416" 0.673" "
Organic matter
ﬁ%}%@fl%ig 1. 000 0.038 —0. 363" 0. 161 —0.482"
CaCO,
TR
1. 000 —0. 167 —0.587" " —0.405"
Available P 6 o8 0405
Ay
MBP 1. 000 0. 286 0. 309
AEYE o
MBN 1. 000 0. 643
TE P ik
1. 000
MBC
W FoRMKEEEF(P<0.05), « x FRRMARKEF(P<0.0D,

Note: Correlations coefficient labeled by * and * * indicate significance at 0. 05 and 0. 01 level, respectively.
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