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Abstract; In combining field investigation with laboratory analysis, this paper studied the distribu-
tion characteristics of soil enzyme activities along the soil profiles and natural slopes with different
re-vegetation treatments in gully Loess Plateau, aimed to assess the responses of the soil enzyme ac-
tivities to re-vegetation. In the study area, the activities of soil urease, invertase and alkaline phos-
phatase along natural slopes were highly varied, but the activity of soil catalase was in adverse. The
profile distribution of the soil enzyme activities varied significantly with vegetation type, and with in-
creasing soil depth, the activities of soil urease, invertase and alkaline phosphatase decreased while
the catalase activity increased. There existed significant positive correlation among the three hydro-
lases activities. The activities of the three hydrolases were all significantly negatively correlated with
soil physical properties and positively correlated with soil chemical properties, while the soil cata-
lase activity was positively correlated with soil moisture content and pH and negatively correlated
with other soil physiochemical properties. It was suggested that the activities of soil urease, invert-
ase and alkaline phosphatase in gully Loess Plateau could be used as the sensitive indicators for the
soil responses to the re-vegetation in the Plateau, and re-vegetation could improve the biological
properties in both surface and deeper soil layers.

Key words: re-vegetation; soil enzyme activity; slope; soil profile; gully Loess Plateau.
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1.1 BRI HAE AL

B R JE YA BRI R /N AT YA U 4 (107°307—
107°37" E,35°41'—35°44" N, i3 1050 ~ 1423 m)
JE VAT ST AT A0 Y — 2% 3. K 13,6 km,
SEXTERE 2.7 km, IEE R 36. 6 km®. 3% X UE
TR AEYRIR 9.3 °C IR 39.6 C,
LA -22.6 C, TTH W 155 d, EHE K
1503. 5 mm, E¥I[EK & 556. 5 mm, Hid 6—9 A [%
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Table 1 Basic condition of the sampling sites

FEU A AN TR B M 52 % b 98 Tl 3 ) 5
WL,
L2 W55k

2005 4F- 5 A, e /N ARG BORIBE ( Robin-
ia pseudoacacia ) MK YA ( Pinus tabulaeformis) Mk | &
HOAE R FFERE I, I LATE IR A X IR 4 BRoRAE AR
L30T, 3 1) RV A 5 BE AR, 5 A i BRI O L 3R
1 7EAEH R B 3 A3 TR AR L AR O SRAE IR
A105 em B0 ~5 em A5 ~15 e¢m b, 15 em DAF
)2 BB 15 em BURE. ZETEHE (B 260 m) BERR
50 m RHEFZ 0 ~ 15 em HHRAFG (B MRS
FEER12 ~ 15 R0 IR LA h R ERAEIAR AR |
Al LA R AR A L — 3R IR A KT S i 1
H10. 25 mm i LA A SRR A TR P S50 2 | 3 %8
B Tt SRR O . A M A S o
ZWLSCHR[15].

SRR RN B R A A U
MEZMOCHR[16-17 77 %, BAA 70 50 pg NHy-N -
g’ h” pgglu-g” - h” pg ph(OH)- g+ h™ Flml
KMnO, « g™« h™ 43 5l Fe /R Wl 52 7 T 4 e 4= /)N
A 2 BRI A 2 W TR TS B T R A R o PR 1
THFERL. WE R 3 k.

1.3 Hdlukba

FH SAS BRI B s AT A2 S vk e i Oy 22
G3 AT ARG AN S A 43T 5 R FH IRy 22 3 B
(two-way ANOVA) Flfe/ N & 22 573 (LSD) A
[ BCR AL I0] 1) 22 53, FH Pearson HH56 REEAN AR A
FHIA IR, ] Excel ZIFAEEL

2 HRE5HMH

2.1 St - SRS P T Y oA AR

eIt - 3K Sk it R AR | 1P T4 TR I R
il ) A PR AR R R BN BT AR i T, i R
SR P T S S S AR S (BT ).
Fie el 5y 18 32K R LR L SRR BURL B it 3

RAE A HIZ7 ey WepE Wiz PRSZAFFR A
Site Altitude Slope direction Gradient Slope position Re-vegetation time Bulk density
(m) () (a) (g-em™)
HIREHK R. pseudoacacia forest 1127 % East 23.5 Y Middle slope 51 1.15
TMFARK P. tabulaeformis forest 1139 7R East 24.0 Y H Middle slope 51 1. 10
B Grassland 1129 7R East 24.0 i H Middle slope 51 1.07
Fed L Abandoned slope land (CK) 1198 7R East 22.5 B H Middle slope 51 1.17
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Fig.1 Distribution of four soil enzyme activities along aban-

doned slope land.
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Fig.2 Distribution of soil enzyme activities under different re-vegetation.

CH: HI8AK R. pseudoacacia forest; YS:IMFABK P. tabulaeformis forest; CD:HiHb Grassland; HD:Tic3i 1 Abandoned slope land ( CK).
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1 197% (156% F1 39% , 75 7 Fis ARk Hb Eb 5 3% b 5
405% .333% F 193% , 75 H 1 L 7 3% = 151%
66% F1 25% . 55 IHAH S, AR ik FA B b 1 2
IR A U U243 T LS S AR 1% (1% I
2% . 2 A HEAE K ST T - S 4 A Y S R K
THZE T, bk 0 ~5 om J2 T IFERREG  BoCIETE R
il K AR T 110 SF- 34 95 1 LU S S b 4 ) R 41 ~ 83
1324 ~2340 F188 ~189 wg + ¢g”' -+ h™' ,fE5 ~15 em
+ 2 3 0 I L T B L 44 ~ 46,692 ~ 1564 FlI
21 ~148 pg - g7 - b7 IMFERIZE (45 ~ 105 em) LI
P 3 ~ 14 59 ~197 12 ~45 pg - g - h'.
UCAR bl A 2 PR B TS TR I k2 ke 7 Tl R 0 it
TEPEREAR , 3o A0 SRS P2 . X R WA R
Xof - PR R 1 R ) 5 AR R R R R 2 | R AR
IR AL OC.
2.3 LHERGTEPES B IEEO R R A A OGP
ANFREGEK 1, IRt | b RN A
BERR G Z [ 35 B A OC (R 2) , X HENF &K
fifBE2RAG 5%, TRt 2 ) 3 Pl /e A T A I 17 I
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SERNVERRE b S e - SRR K A R . PR, TT A
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B KR Wbk R R pH 3 A 6. i E AL R
fiti 5 pH W3 AR, M5 CEC A ML & AL
J A R R A R A R AR ) S A O
(3 2) . 33X & B K A il 0% M ] LA s RS [ A ok 2
TE It 1) - 3800, 1T L ATTR A o ) R A B A
BRI — bk,
eGSR A T RS AT
(F3) 850 FW 256 1 ERU 0I5 2 50k R Rk,
H55.9% 55 2 FWA T ETTRRE N 35.9% ,
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Table 2 Correlation coefficients between soil enzyme activ-
ities and physic-chemical properties (n=32)

iH IRty REREEG  BUMERERRRG T

Ttem Urease Invertase Alk- S
phosphatase  Catalase

FKE -0.595* * =0.607 " * -0.706* *  0.325

Water content

LR -0.295  -0.333  _0.406* -0.225

Specific surface area

L/ A -0.395%  —0.461** -0.519** -0.104

Clay

pH —0.815% % —0.843* * -0.875**  0.407"*

PHEF 2t 0.795** 0.777** 0.706** -0.357*

CEC

AL 0.934** 0.920"* 0.895** -0.568 " *

Organic matter

AL 0.933"* 0.964** 0.926°* -0.417"*

Labile organic matter

2R 0.943%* 0.934"* 0.922** -0.535""

Total nitrogen

= 0.478** 0.476"* 0.540** -0.173

Total phosphorous

AR 0.616** 0.505"* 0.402* -0.715"*

Nitrate nitrogen

BAR 0.743"* 0.767"" 0.746"* -0.468" "

Ammonium nitrogen

R 0.235 0.318 0.171 -0.243

Available phosphorous

A 0.706** 0.786** 0.688* * -0.542%*

Available potassium

Wt 1 0.930** 0.895%* -0.474**

Urease

TRER G 1 0.973** -0.312

Invertase

Tl T 1 -0.255

Alk-phosphatase
* P<0.05; * * P<0.01.

®3 AU TIEERSHFIER

Table 3 Principal component eigenvalues of the soils tested

TiH BEMRS 2 ERSY W3
Item PCl P2 PC3
FEAFAR 9.502 6.097 1. 400
Eigenvalue

TR (%) 55.9 35.9 8.2
Variance contribution rate

BRTETHRER (%) 55.9 91.8 100.0

Cumulative variance contribution rate

AP R pH A2 i A BB AN B
WML AL S5 5L, 50 2 MR G T AL =
CEC Bkt A IR | R M 25 SR A AL
RE(K4). 51 Eo i BPU5 22 5Tk R iR, X
TR EEARHL. WO R B , R G
BRI ARAESE 1 2R, DRI SR B A B
TR T A UK T A S 50U b e WA IR A2 Y - R
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Table 4 Principal component eigenvectors of the soils tested

WiH %1 ERUY -1 E e -2 %3 ERUT #Hfir-3
ltem PC1 LC-1(%) pC2 LC2(%) PC3 LC3(%)
Er /K Water content 0.134 17.1 0.332 67.1 0. 336 15.8
H R TR Specific surface area -0.124 14.6 -0.289 50.9 0. 496 34.5
YIERPERSARL Clay -0.280 74.3 0. 187 21.3 -0.178 4.4
pH -0.319 96.9 0. 067 2.7 -0. 052 0.4
FHE T34 T CEC -0. 180 30.9 0.336 69.0 -0.016 0
HHLE Organic matter 0.309 90.6 0.023 0.3 0.254 9.1
WA HLET Labile organic matter 0.323 99. 1 -0.038 0.9 -0. 003 0
4% Total nitrogen 0.313 93.1 -0. 106 6.9 -0.011 0
4T Total phosphorous 0.312 92.8 -0. 098 5.8 -0. 100 1.4
A% Nitrate nitrogen 0. 184 32.0 0. 332 67.2 -0.077 0.8
475 %, Ammonium nitrogen 0.213 43.1 0.302 55.8 -0. 090 1.1
TS Available phosphorous 0. 181 31.3 -0.224 30.7 -0.521 38.0
AR Available potassium 0. 136 17.7 0. 318 61.8 0. 383 20.5
Nk Urease 0. 184 32.1 0.331 66.9 -0. 087 1.1
FEPERE Invertase 0.322 98.8 -0. 040 1.0 0.041 0.2
BB FR A Alk-phosphatase 0. 300 85.5 -0. 150 13.7 -0.079 0.9
it 5 AL 2 Catalase 0.022 0.4 -0.379 87.8 0. 290 11.8

-1, 2, 3 430904845 FE sy EAREAY AR T 8977 22 H 503 Loading capacity-1, 2, 3 were the percent of variance in principal component of different

factors respectively. PC:Principal component; LC:Loading capacity.

3 i it

LR, [ A A1~ 38 e AR 0 A2 R SR 6 P 5%
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5 B A AR T 5 IR ARG, n] LUBUE S 7 A Bk
YRIZ Y 1300 s A TR B 2 8 Tt B e 1 3R )= &
SR ARG RITE R | X TR 2 - S Al R A B
A —ERVER]. LRI B L JsA AR X AR A B K
Sl DL E PR R R MR R Y e R, T HL
ot A = P T ) 2 T TR S AR A A DS 2 A G A
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TIUATT R ZRA 5 1) R JZ MG A HAL
JREECE AR ) ALY R Z LR,
WFUEE T RZ LA AW FBAL R o, (15 1
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HEWORE 0 R 2= LR AT R fe it T E ORI 2) R
A A G R TR R B
PSRV A: 2 M A 3 B o) et T - S
T PEREE 5 3) AR AR 1] TR R L 0 A0 2 47 . AR
TR E I RO AE YR 2, I 1m0 R 2 35 4
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2T L R RE SRR,

ABEFE R, o A AL E R B S H A B TR
(R mE RT3 Ry ot ARk S AR I SR
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P AT T 34 DL - R A, AR A 1
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B, O A S K & (13.27% ) A LT A
(9.57 g -kg™') A B T H AL (10.81% ~
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g, IR R ) Ak TR SRS DA T ] 4 40
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