She L FR 2009,18(2):158-162
Acta Agriculturae Boreali-occidentalis Sinica

Rt B R IXAS R 3 R R A -3
- B R A Y B 5

FoOBLHREATL.E RLERE
L EICRAREKEFR SFRLBEBR BAHR  712100,2. & B EBEA L RIETILH HAHR  712100)

A OE: NREERNBRERARL RS RN LR EYRTTHME TR T RS,
WMEYEIREBENEFENELERNEHEAALBAAELTLREARROXE. 4REZH. AH
0 F B 0~20 cm +AMEZ EE R L, T 20~40 om AR L R R 28 L BB EH L RH
A FRXARA L AR EREYRBEEREX, AHRAHEFHRERINRE LA AN R
THBEE L AMEYRBA LR EERAEE SFRESETFZESEABSE N B ARE M LB N K

BRI RIE KR AR E S 25 EY 2.
X@iA: REERWER; LM, T REEY
th 428 .S154, 2;5154. 3

XWPRIAE: A

N

3CHE B .1004-1389(2009)02-0158-05

The Analysis of Soil Enzymes Activity and Soil Microorganism under

Different Land Uses Patterns in the Loess Hilly Gully Region
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Abstract; According to determination of soil enzymes activity and soil microorganism under different

land use in loess hilly gully region, the relationships of soil enzymes activity, soil microorganism and

soil fertility under different land use in the loess hilly gully region were discussed in detail. The re-

sults showed that the 0—20cm soil enzymes activity varies significantly and the 20 —40 soil enzymes

activity had little differences under different land use patterns, the soil microorganism quantity differ-

ence among different land use patterns were significant. Using factor analysis to analysis the soil en-

zymes activity, soil microorganism and soil main fertility index, according to the comprehensive factor

scores: The soil fertility of solar greenhouse were best, and the soil fertility from high to low is crop-

land>>arch shed™economic crops>>orchard.

Key words: Loess hilly region; Soil enzymes activity; Soil microorganism; Factor analysis

REXMAR LB F AR L REYEEHES
IRFRZEHXAFRESEG . FrLh, Bk
HERAERELEHAR L HREYR LR
BTG YL O L AR FR B A S I AR R T B AL A
BRENKEABHNKESESREEHSCEH
BAFRARY . LR EYEELRRS

WEIN :2008-09-18  BEE M :2008-10-08
BEME: B K HEAR XA H(2006BAD0IBOT),

Z— 2 WP —YE R EYRELBRERAERY
B5THTH, EARALEEREHT 585
ST RARZEMXRERA VIS, HLRWhiF
EHMEREYFRMEDRHERER FIESR
ZRFEEBEMERRRD", T HMEYESL
AP IER YR, IR B R BE A R

EE/N: 7 B1982—), B N A HLHRE, FEAF L WP, E-mail: kidechao@126. com

@REE BF B . FRA.



2H T OB%.H+ERWERAR LA AR L RS A R AR - 159 »

HHR AR RO RE AL T o £ B R A2
EBRUTRGKES . LEBS S5 LR
FEEENEYLEIBMYFERES, EEN T
AT AR B + s AL RS, ESMAEY &
HshE L HKEYLEDE, R EY R LIE
FEREZNER N LREANRCATERY
Wl EX IR L RERFRNE - R
RN ERBBE S GIERHE ERSHEN
A AEWFIR K5 IR M S B
TRPEHERD . EERFES TR
MR, E R+ ERWEX HAFEZRRK L1
AR, X &+ fl AR LR E T ERMNK
WREER, i TRAMNTHHEXRER , ME®L
RERERABRMESHHETETERZEM. 5
FE L R XA [ ) AR A A £ R
5, R AR LR AR TR R R,
RREFFRREKAFEN RS, BE + 2 EENE

1 HREREBEA

MARERKAETELETEER, it
P BG  JR A b, A 28 108°5'44"F 109°26'18",
b4k 36°30'45"F 37°19'3" , R AW E LB R L
BRHBKX., RELMPEREH BEHBBHHR.
MNERK . EHEG, HEEILER. 0.5,
IS, LE EE AR 2EF 4 &K
M HBEER 47 7 54&/km’ , B K 997~
1731 m, EELARBBWETERURX , OEK
EA%, TRSW, FFHFEKE 50 mm £/,
BAHARYS ERHlES. FFHEKRE 1000
mm, X EH 160~180 d, 5F H W B § 2 352~
2573h, H BE 4 £ ik 54%, > 10C i@
2866C,AEHSRMS8.9C., THEUKRL K E,
Y BB SUNER. KEEME BB,
FHEEE SR/, B S5k 12 000 t/(km * a) 3
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Table 1 The features of soil enzyme activity under different land use

R RIS R Hmn
+E/em Hydrogen peroxidase Alkaline phosphatase Urease Invertase

Soil lyers B ERAM  FH  ERAN  FH  EREK | FH  ERAK

/(mL/g)  Variable /(mL/g)  Variable /(mL/g)  Variable /(mL/g) Variable

Average  coefficient Average  coefficient Average  coefficient Average  coefficient
K H Cropland 0~20 0,90%0.03 0. 06 0.1840.03 0.33 0.47%0.02 0. 06 1,59+0.01 0.01
20~40 0.88%0.01 0.01 0.11+£0.01 0.18 0. 2810, 02 0.14 1.05+0.03 0.05
RE Orchard 0~20 0.75%0.03 0.07 0,16+0.01 0.13 0.4240.01 0.02 2.00%£0. 03 0.02
20~40 0.6230.02 0. 06 0.07+0.02 0.43 0.29+40.01 0.03 0.78+0.02 0.04
ZHEY 0~20 0.78%0.06 0.13 0.20+0.03 0.25 0.5040. 03 0.10 1.701£0.02 0.02
Economic crops 20~40 0,6940.02 -+ 0.04 0.06+0.01 0.33 0.3240.01 0.03 0.8010.01 0.03
HtH8 Arch shed 0~20 0.71%0.01 0.01 0.22%0.01 0. 05 0.66+0,02 0. 05 1.4440.02 0.01
20~40 1,08=+0.02 0. 02 0.07+0.01 0.14 0.29+0.02 0.10 0.5710.02 0. 05
HARZE 0~20 1.03+0.01 0.02 0.32+0.02 0. 06 1.07+0.03 0. 05 3.86%0,03 0.02

Solar greenhouse 20~40 0.84%0.02 0.05 0.091£0.02 0.11 0.3410.01 0.03 1,0740, 02 0.03
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Table 2 The features of soil microorganism under different land use

## Bacteria H#& Fungi L Actinomyces

RER 3y ERAK Y1/ ERAK ¥/ ERREN

Sample (10" /@) Variable 10%/g) Variable (105/g) Variable

Average coefficient Average coefficient Average coefficient
& @ Cropland 8 20.2340. 83 0.09 17.33+1.18 0.15 21,35+1.41 0.15
RE Orchard 7 17.22£0.77 0.10 17.27+1.62 0.21 21.85+0.79 0.08
ﬁiﬁﬁw 15 36.32+1.17 0.07 19,6511, 46 0.17 20.30%1.58 0.17

Economic crops

HEM Arch shed 10 36.531+1.48 0.09 21.12+1.14 0.12 27.36%2.02 0.17
AXEE 8 68.431+1.84 0. 06 34.66+1.66 0.11 31.9240. 96 0.07

Solar greenhouse
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HAEYHEES. MLBARREMFTUS L,
AR+ X TEHERE T ORNAE, Hp
R RENZFEDELERR T RHE,
SUMARNBZERAK BREAE . RE. .25
YRS EE B RARBE L 4HEHN
B-AHRAABEEAEREN 50%.49.83%.,
49.71%0%160.93% ., AW ZAEN—K. ER
BAFENKRTHE AR 2TUEFLES HAR
MEwAHF R TRAEKELELUARBEHE,
AREMMAFRATREEKE N A RBRE>#
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LB BREY S LRI HEER AR T
(ENB ERH EREAMENOETETS
W B ERMB T (PCAR FERRETF, A
RTHBEFNHERE, SR HE T 8558
TIER s  B/S BRI EIRFE,
MERIFLH.F—-ITHEFHFTRRY 8. 339,
BRET I L EIERE 20 75. 815%,

R HETIMER 75.815% ;5 —H F IR
LIS, BRUNUANMERX L BEEGFATEN
10.681%, 77 % Rit A# K K 86. 493% (K F
8520); B TFHMSMER N 1. 161, BET 11 4
PR AR BT £ 19 10. 555%, Bit & Tk
EHT.048%, ERMEBTREENER L,
R T5 2B R R 8% A R AT IE AR d R 4,
MESEIMENEFEEEMARN L REER
X. EFHRHHE—EFHHERRN 5. 235, # 1
T 1 AR RIER AT EM 47. 594 %, T E
B R EN 47.54%: E_HFHEER N
3.382, BT 1 MER L REREFEN
30.749%, 7 & Bt WMk E N 78, 343%; B=H
FHRIFFERRK 2,058, BB T 11 MR L B4R
B EK 18 705%, FERITAMKENR
97.048%. WLAR L,  EREMHEF I EFTRK
Eh,F-ITRAFHFERRELRE, HFEE
BER—-ATETFTHHXBEERR. F—-1THEF#E
BTABAEERGFE ME_HEFS5TREMXE
ERE MERNFRBURAAE B FiREE R
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REGEMERGER. )

%3 EFAFHBRELER
Table 3 Total variance explained

nE TR

Initial eigenvalues

BF

REEEHET#

Extraction sums of squared loadings

We# B R T #

Rotation sums of squared loadings

f RitnE
FEH FERME/ %
Total  Of variance RMF/%

Cumulative

Component
Total

BIER HERME/ % T E

; Ritm#
IR HEAME/ %
Total Of variance TR/ %

Cumulative

ARE/ %

Variance . ;
Cumulative

8. 339 75.812
1.175 10. 681
1.161 10.555
0. 325 2.952

75.812 8. 339
86. 493 1.175
97.048 1.161
100. 000

- D =

75. 812
10. 681
10. 555

75. 812 5.235
86,493 3.382
97.048 2.058

47,594
30.749
18.705

47.594
78.343
97.048
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Table 4 Component eigenvectors of tested soil

Wers R E T RE RERETR>ER
s Rotated component loading Rotated component score E30): 5
Index Communalities
H—-HTF B-_HF¥ %B=AF ®5—HF B_HTF B=HTF
AR . 0. 363 0. 895 —0.060 —0.106 0. 462 =0.247 0.937
Hydrogen peroxidase
[ £c2°3:9. -
Alkaline phosphatase 0. 686 0.715 0. 064 0. 067 0. 230 0.188 0. 985
B8 Urease 0. 828 0.196 0. 520 0. 202 —0.209 0.210 0. 995
B R Invertase 0. 086 0.790 0. 528 ~0.307 0. 394 0, 270 0.910
5 Bacteria 0.948 0. 203 0.018 0. 349 —0.167 —0.198 0. 940
K # Fungi 0.796 0.535 0. 281 0.129 0. 050 —0.017 0.997
B # Actinomyces 0.814 0.224 0.492 0. 193 —0.183 0. 187 0. 956
Y #E Avail. P 0. 895 0. 403 0. 156 0,237 —0.045 —0.112 0.987
EHH Avail. K 0. 464 0.780 0. 400 —0.115 0. 290 0.101 0.984
#HE Avail. N 0.228 0.138 0. 964 —0.128 —0.126 0.672 0.998
EHE O.M 0. 823 0. 491 0. 257 0. 159 0.018 —0, 034 0. 984
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