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SRR, ZRBAXEESERETRESE. £
SEHI KB 395.4 mm, AR K, 62.05% W BE K5
HET~9 B, FEFHKIE 7.8C, F H B2 700
~2 800 h, £EKHEEH B H 32.62 KI/en ; X
B130d, FTHREL14~1.9,FEXLHRE=5m/s WH
B R 41.7d, HPRR(T m/s K8 &KX S1) BE
152, FBEEFELESY., RANELEIENKN
v P —E-RAH EERHEEXRNSHE,
XA MR ZERWE= EERBEE,
1.2 RRiGHMER

AIRETF 2004 FE 4 AHBES , UEEKIH
HEY , RATSENET, N 4 P HESRE. B
HREZ R BE . AE8H HRAIANAEE, AR
AKHE B S 200 m* (4.0 mx 50.0 m)o KB
BRE 1,

£ BERMEHEILT
Table 1 Experimental design for spring com cultivation

RBRHFR
Scheme

A $: ]
Tillage treatments

BREURERG BHEAAR. 2BERT
Hul, BERES RHEE, Bk A A%l
4T R HE. Leave the stalk in field after com
harvest, and sow without ploughing or clearing out

FEFF B B (SM)
Stalk-mulching

stuble in the next spring.

AEBRE R~ 15 SEEHF EEF

WSS, HEAH LB IER. Leave

B EEEMB(NT) 12~ 15 cm stuble in field without stalk-mulching
No-tillage in winter and the next spring, and sow without
ploughing or clearing out stuble in the next

spring.

REFHE R~ 15 AHMERH K35
F BT BR8H 25 em, i FH B B 4% Rb B FL RS
BE B (FM)  #&Fh. Leave 12~ 15 cm stuble in field without

Fil lek :"!L

8

g in winter and the next spring,
plough at a depth of 25 ¢m before sowing in the
next spring and then sow with film-mulching.

AEFBER-15m, AEERF . ERE
A 2 BH 25 om, B A 4B AP UL B IR 4B R
{55 BB A (CT)  Leave 12 ~ 15 cm stuble in field without stalk-
Conventional tillage  mulching in winter and the next spring, plough at
a depth of 25 cm before sowing in the next spring

and then sow directly.

A~/ e AR — B, #% % B 76 I AR (NH, ), HPO,
(300 kg/hm?) , FE & K38 15 5 %0 47 1 30 40 1) 4% 300
kg/hm® #1 450 kg/hm® 47 #E 18 6 NH,HCO,. F H Bk
BECERREHEERE REE, HMRTE 2
cem, BREE 22 cm, EXRMF TR 2E,

1.3 HAXE

F 2009 GF 9 A ERYOKRRTH S RIRBEKER
[ Bk V85 i L V) R, R B AN EE I S ~ 6 4
AL, RH0~20 cm,20 ~ 40 cm 40 ~ 60 cm B & 1+ 1

S, FHTO A B0 BUER Ay o L REEAT R AE
FFALERTEHE( mm M 0.15 mm), T L
B3Ry B B B I R DA
1.4 MEWASH*
TEAERAXR IR E; LA RAKT
AR 28 .28 NO; - N NH; - N 3B,
A PHE PR (CEC)HE MY .
EHl AN E RS KES S B a8
WHARERA R EE; ISR NasS,0,
FRMEEAARLER IR AERRE_N
Hofa 3k 43 B A 0.1 mol/L KMnO, ml/g(25%C, 24
h).0.1 mol/L Na,S,0; ml/g(37°C,24 h) . NH; - N
mg/g (37°C,24 h) .P,05 mg/100g(37°C,2 h) ¥R,

2 HR50H

2.1 TRERTEMERE

b A TR AL RO R R A WA B B B R
BEeY R, LA EEOR AMAY SRS REY
R WYY, e 3 P B A T b R Dt R
EYEE

BEHEBYHELES LRIEHNEFRIE LG,
Rt B EES T RRAEMEBEAE T MR
FHX, A LURIE LR AL S, T RBERREEE
AT LA B4 OB - S AL PR 9 LR B, B BE T &
SRR WAL AR AR, 2t
X \Coote FRAFL R WS DB B HER B LK
EoRmETE. RBEENRRE-—ERE LRM
TR PR RS RE T
EAFE X PP SRR B R A 5430 Bk,
XEAREIBER T LM AR R BT
Xt HFAEAETRERE . A RBHER X -3

EEEM R LR 2,

2.1.1 FAEHEHETHRLE LSS M

FRMBHEEET L RBEHGEE-THE
B, H0-20cmFZLEP FEIEMYTEEE
AEH AT IR KN FM > CT > SM > NT, H
NT #5152 21K T H A M B MBSt d S 2R &
B % NT>SM > CT > FM, K& CT f1 FM 5 SM 1
NTHERBENEZR, RBEHE SMER TR
R, HABETHREE , BB EESLHEMNE
B RE WFHKIKA SM>NT~CT> FM, 7 20 ~ 40
emTER GFHEBETIELEMEHLRIHE,
NTHETHRE KENEEEOEERE. &
0-~-60em LEF, BERAETEMHBEHEETLR
Ko
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Table 2 Effect of different tillage measures on the activities of enzyme

pok-RiA 1. 1., 3. 3.1
+BRE iy} Catalase Phosphatase Urease Sucrase
Depth( cm) Treatments (0. 1mol/L KMnO, ml/g) (0.1 mol/L Na,S,0; ml/g) (NH; - N mg/g) (P,05 mg/100g)
(25C,24 h) (37°C.24 h) (37,24 h) (37C,2 h)
5 #F B 55 (SM) 0.63 be 5.27a 0.42b 5.87a
0-2 #BH(NT) 0.53 de 5.33a 0.51a 4.93b
B 15 (FM) 0.67 ab 3.04 ¢ 0.49 a 3.40 ¢
E#F(CcT) 0.62 be 3.75b 0.52a 4.73 b
I #(SM) 0.58 cd 1.924d 0.30d 1.40e -
20~ 40 %8 (NT) 0.62 be 1.72 de 0.32d 1.83d
B (FM) 0.67 ab 1.55¢ 0.40 be 1.70 de
FH(CT) 0.63 be 1.90d 0.38 ¢ 1.43 ¢
FFF B 32 (SM) 0.43f 0.75f 0.16 f 0.47 ¢
0~ % BH(NT) 0.47 ef 0.63 f 0.14 £ 0.53 f
B (FM) 0.52 de 0.57 f 0.18f 0.53f
Bt (CT) 0.72a 0.78 f 0.22¢ 0.671

ENEFBERSRKEFTEREENE. TR,

Note: The lowercase letters indicate significant difference at 5% level. The same as below.

2.1.2 REAMUHEATLEHNGFPHELSE

AEAKBEFTRT, Rl B EBI A 3 HEE
HHEELEREMMER B ERORE, SHLE
BEEHMEIEREHME SM EHETEHAZH B
BENHBETERENKERSMHE, E CT
M FM BT 0~20 cm #120 ~ 40 cm + /22 18]
HHILF—B,40 cm LT+ CT RS EILE8E
FEHEBO~40 cm MEHEFREKX, IMBERTIE
ALE RIS O~ 40 em MTEVER FTFEIR. #E0~40
em TREEEN, S ELEBHOEEENTHETR
WZEELHAE R ESMANTERETRRZ
I AEEAR 3% , % CT A FM T B R Z [B1 & fL 5

BE RMIEEE NT.CTRER T B RZEREL -

B, SM H FM #1HE T B K Z 8 B LB & & B
WS EEBANEE SMERTERZMELREX,
KA SM > CT > NT > FM; 454 .88, NT H1 SM #51#E
BREE L EPHBIENE, ERE 0~20 cm KIFEEE
HEASEHE, CTH IMBETHEEESER
B @ ,3X 5 SM.NT @/ xd + a3k 30, 8B T,
BARPERBEURBEYREBRERETRELES
MEYEMENNERTLEE X,
2.2 IMWEYERIET
TEFNHANSBREE L RBEYNERS
5T RBME, LM AW+ R IE S B3 M
DREASARUMLREHNEREURETEER
DATDEER, LRMEWEYRE T BERF

NEBRMBBEAERF CHELRBRT LERLM
TBENE AN, B EIEEKDRFEED, #
fEEREASEARBEYE WL RN EDNE
YR, FRAHERELBBAEDRBRNEE LE
3,

2.2.1 XEMEHATHRADRZGARAKT
#iE RAHEBREMARIEREDHENE
H:0~20 cm T EH B K,20 ~40 cm T EE HE
N,40~60cm L RILFBEEWH., X, EHEY
BEERRKWO~20cm L2 ,SM FI NT T &2
HNEREERTCTHMIMBERETHER, &2
AL RITFN:NT>SM > CT > FM, H B 5 & I
4 :NT>SM>FM > CT, Bk B8 K BLF 9 : SM > NT
>CT>FM, 3 KEEP, R ABEHRETHE
HEEMORE BEBLMHE, EENEERD . X
RANEHEHEEEH . ERAREERELRGTAE
FRARMATREETFREMNRDR, T REBE, R
BEAHEEEK. REAHEMBRETHRESR S, B
HBRE B KRR EE, WY& PR g
2 HEL RERUBRAMTHOEKRNERY
BOAHRISKER ANUYET EhHERMEE
WP HEBERE, SMERTHYRERESEMN
TUBTRERGIBMEBE THRAERERS.,
EHAEVBERERKNO~20cm T EHE/AHE
(B/F)SMEEHTHRH4.4x10°, NTHBETH9.6x%
10*,FM 5T 86.9x 10, CTH M F X 3.3 x 10°;
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Table 3 Effects of different tillage measures on the amount of soil microbes

e
(em) (10° 4 /g 1) (10 /g 1) (16° /g 1) K

A E(SM) 1055.81 b 242.10 be 62.02a 43610 170 256
0-2 £ HB(NT) 4435.66 a 463.35 a 31.38b 95730 1414 68
WBE(FM) 208.8 de 30.25d 11.10 cde 69025 188 367
HH(cT) 542.23 ¢ 16.50 d 27.10b 328624 200 1642
FEFT B 2 (SM) 225.44 de 100.17 cd 14.67 cd 22506 154 146
2040 8% (NT) 470.27 od 322.24 ab 20.91 be 14594 225 65
I (FM) 129.22 de 10.63 d 58.10 de 121562 22 5466
&8t (cT) 252.07 cde 6.52d 6.89 de 386610 366 1057
FEFFH 3 (SM) 2.5te 49.33 d 7.36 de 509 3 149
0 60 & B (NT) 6.27 e 41.27d 6.01 de 1519 10 146
AB(M) 78.39 ¢ 8.39d 2.50 e 93433 314 298
#H(cT) 69.66 e 2.414 4.37 de 289046 159 1813

M /TR (B/A)SM FEHET 2 1.7 x 107, NT & fili
THRH1.4x10°, FMFBEHETH 1.9x 10°, CTHERE T A
2.0x 107 AW/ HE(A/F)SMIEE TR 2.6 x
10°,NT #5268, FM # i T8 3.7 x 10>, CT #
TR 1.6x10°; 20 ~40 cm H B/ EL 5 (B/F)SM #
HETFHR2.3x10°, NTHHETH 1.6 x 10°, FM #EiET
F1.2x10°, CTHBTHN3.9x 10°; ME/IEH
(B/A)SMEHRTH1.5x 10, NTHET 5 2.3 x
107, FM T 22, CTHET 0 3.7 x 107 (& #
JEBE(AF)SMER TR 1.4x 10?0, NTHKET X
65, FMIEMET R 5.5x10°, CTHB T H 1.1 x 10°,
40 ~60 cm A/ HE (B/F)SM ## T X 5.1 x 107,
NTHETFH 1.5x10°, FM#EE T X 9.3 x 10°,CT
HHT X 2.9 10°; M /MK E(B/A) SMFEET
K 3,NTHBETH 10, FM R TR 3.1x10°,CT
TR 1.6x 105 MAE/EH(A/F)SMERBTH
1.5x 10, NTH#HET 2 1.5x 10, FM # T 4 3.0
x 107, CTH#HB TN 1.8x10%,

2.2.2 RAEAHMEHEATLRINGFHAEADKTA
RAEAAE  AREHE T F R E R K E SR
MSMANTHEETHARMKERBELEREAMNER
BB ,CTH FMIEHETHEFRLEE 0~ 20 cm
M20~40ecmBE—EWER HEERREERAH
B.,20~40cmM40~60 cm BHER ., HEAEIEM
RETEXKEMERAHE, X 5RKKBHIIERE
SEEEKA X, SMEBRTHAEIZKEHLH R
82:17: 1, AR KB MBI R 62:26:13, WA EH B
WA ) K 7:1:9; NT 5 HE T 40 & J2 WK 18] 44 Lo 41
H9:1:0, EFE KB KB K 56:39:5, A HE R

W JE] ) H Bl Ky 54:36:10; CT #5 M T A BE 2 I iET 9 tb
By 63:29:8, LB /2 WK (6] B HL B K 65:26:9, 4R
HREXKBEMLAR 7T1:18:1; FM EHE T X
50:31:19, EE R KEIAI LB K 61:22:17, HL HE
WIE] Y EL 1 R 57:30:13,

2.3 AEAHHEHEI TMES BB

2.3.1 FEAHMUBATHEALERFGLER M
RATH, ARBERETRINEREAEN . E
PR 0~20 cm,SM IR TAEVLE(11.92 g/ke) HD
R (15.00 mg/kg) EH (124.60 mg/kg) TR F o
NT # 5 F A HLE (13.76 g/kg) 2 BE(0.61 g/kg) 2
$8(20.11 g/kg) 3 5040 (124.60 mg/kg) B & B o
TMREHFRESE(5.77 my/kg) S HBMEI L
FAMEBRYBE. CTHEETRAE 2K (0.68
gk ) ISR (7.35 my/kg) IS ERGE. ERSE
REW, 5EGROBMREAR L, RS EELE
BERBLENRSTE HAIREIENSER
PEHEBEYE THHERE. 20~40 cm £ B, R
HERETAXBAFITNERAEE, AE4ER
BEHESM A NTHMEAT CTH FM i, &4 &
HWMR, 2 CTH FM T KT SM A NT # .
2.3.2 HEMAEHATLEZHAASHEL H
F 4 /A, NEPHEEE 2SS (OM.N.P.K) B
A BEHBEN~60cm TEHNEFTRHE, BZHK
FOAEEEMERFEO~60cm L EBREER,
FRLASE R 0~ 40 cm 12 LS MR 3 T £ 4 5% 4
BI52E 0, BARRE SMNT #1 FM #5586 T K% 4
FAERBREHEREXRT CTHBEERKEINE
5,5 SM A NT A#fT MBS MEEZHY R
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EEEBRUR PIM BN E LR BSHKGTER
X BPHEET 0~40 cm T B ENTILIBE
HHLFEH 4.18~6.80 g/kg , &R 7 0.10~0.34
g/kg, BN 0.1 ~0.16 g/kg, £ X 0.45 ~ 3.57
g/ke, THSEN 1.4 ~3.08 mg/kg, A AN 0.68 ~
4.81 mg/kg, BHAHBEN 0.93 ~ 5.04 mg/kg, FHHH N
25~63.92 mg/kgo BIHHEHET 0~ 40 cm L 2

HWELAENER 2.52 ¢/kg, 8N 0.34 g/kg, £ 5%
H0.07 g/kg, EH H0.62 g/kg, A E N 2.85
mg/kg, S B KR 7.05 mg/kg, ERLBE N 3.07 mg/kg,
BN 14.27 my/kg, R RPHEBEHEE—
ERE L(BREAMESE) TLHE#F o TEHER
MR,

£4 TRBEABIRARS SR

Table 4 Effects of different tillage measures on the soil nutrients

TEEE m FHHLE 22X Eot L WMEXR HER ER B B
Depth Treatments OM. Total N Total P Total K NO; -N NHy -N Avail P Avail K
(cm) (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/ke) (mg/kg)

BHME(SM)  11.92ab 0.36 ¢ 0.45 cd 16.09 e 6.67b 15.00 a 1.86 ¢ 124.60 b
0~ % BE(NT) 13.76 a 0.61 b 0.61 a 20.11a 7.11b 6.15d 3.9 b 103.06 be
B E(FM) 10.76 be 0.68 a 0.56 b 18.92 cd 7.35 ab 11.80 ¢ 3.33b 89.01 cde
H#(cT) 13.52 a 0.63 ab 0.57 ab 19.38 ahe 8.41a 5.77 de 5.9a 105.14 be
HIrmE(SM) 6.83 ef 0.26 de 0.43d 19.66 abe 5.27¢ 13.08 b 0.93d 60.68 ¢
B (NT) 9.58 cd 0.27d 0.45 cd 19.63 abe 4.93 od 10.9 ¢ 0.344d 58.05 e
- B (FM) 8.24 de 0.34 ¢ 0.49 ¢ 19.54 abe 4.50 cd 475§ 0.26d 74.74 cde
E#(CT) 6.72 ef 0.33¢ 0.47 od 19.83 abe 5.33¢ 5.09 ef 0.95 cd 80.14 cde
WA E(SM) © 4.6d44g 0.21 ef 0.27 ¢ 19.17 bed 2.93¢ 5.74 de 0.47d 93.40 bed |
0. # B (NT) 4.44 ¢ 0.16 f 0.27 € 18.36 d 3.73 de 6.15d 0.50d 230.25 a
BB (FM) 7.11 o 0.22 de 0.34¢ 19.91 ab 4.69 od 4.35§ 1.13 cd 64.42 de
B (cT) 5.91 fg 0.26 de 0.28 f 19.33 abe 3.93 de 2.94g 0.52d 66.75 de

2.4 EHIEBERENNEDEANEESHF

24,1 IBEFEFT KO- ELEBERPBAEABERE £
AE5H  DickPEMEXN FAERANEL L
BE ERAERHRROEZRERZ —RKE L%
MAEYRE RSN NE. e P SRR,
FHELNHE 0~20 em R B ER W+ E
Ve MEE. tTREFOREW L HHAEYH
B BEHNEEET.CLMEXRH,. 28Kk 5E
MEYREHEX HE—EHERN T EMEY R

B 7K B i 4 A 7 44 1245

ARBEEE T LEBARED S LRSS K
B AEMOMAHERRS KBBRAFRBET L#E
KESEMEMBERZEMHXERA LR B EK
-, UL SRR I, K 2 A BN 24 L R v A
BMEDERKRG , T RAESHENEEHR R A
ATREAAX, RAREELN EHNANEME
HARMG, BALEAMAAERS TR KER
EMX, FESEMEMBEREAGHRX,

%5 FEAMERETINRAEASRSIRA KR AR ANAXEY

Table 5 Correlation coefficients among activities of enzyme, amounts of soil microbes

and content of soil water, soil bulk density in the various tillage measures

mH ok -Kid-Y. 3 1.3 3.3 id 4 HH K@ BAH
Items Catalase Phosphatase Urease Sucrase Bactaria Fungia Actinomyces
TAFEE KR
Mass water content of soil -0.040 0.070 0.020 -0.030 0-29 0.1%0 -0.030
2% & Bulk density 0.130 -0.490 -0.110 -0.430 -0.670"° -0.580" -0.540

I Note: * P<0.05, * * P<0.0l, FJ&. The same as below.

242 LRGEHR LBERABBIE LR AN
kot AEHEBEERGTLEBHELS
BS54 MFELSETRZAMNHXERAER 6, XS

SENEAME L ERTHWHEXEREBEEKF,
BmEARES L RANR. 22 28 HEER
ERAREOIERX. RERBS TRAVE. 2K,
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S0 SR BSAAMEBEREMEMR, HE ESEHX KT S5ESANHLKTFERTHRE

MEBSHIUEZIEMX, REEMA IR SHH

FEMK, 52EHEXKFERBERTIMX,

£o FAAMEAEEFHTIRBNELIRSIARNSSRZIAMBRRY

Table 6 Correlation coefficients of activities of enzyme amounts, of soil microbes

and contents of soil nutrients in various tillage measures

HH HHLR £ L M HEXR HER B EHH
Item oc Total N Total P Total K NO; - N NH; -N Avail P Avail K
it WAL A 8§ Catalase 0.410 0.280 0.480 0.120 0.500 0.110 0.270 -0.440
BEM B Phosphatase 0.880" " 0.740" * 0.770°*  -0.380 0.800" * 0.530 0.640" 0.040
BRA Urease 0.880" " 0.900" * 0.980""  -0.020 0.900" * 0.340 0.730" " -0.200
PEMEBE Sucrase 0.870° " 0.770" * 0.750"*  -0.450 0.840" " 0.570° 0.670" 0.060
4154 Bactaria 0.630" 0.510 0.560" 0.100 0.440 0.080 0.430 0.040
H ¥ Fungia 0.570" 0.240 0.420 -0.070 0.310 0.370 0.200 -0.010
LM Actinomyces 0.640" 0.370 0.430 -0.701" " 0.530 0.760" " 0.290 0.110
243 THESERSEEBAEDR ZAESH (R = 0.9371)
AABEHRET L ESS L EBEYRBHMHXE Y; = 0.23 +0.13X, + 0.98X; - 0.02X,
BRET. JELEMEHE AE HARABEWHEX (R = 0.9914)
BHAEE HIEEMSAEMER 2 AME, Y, = 13.04 + 0.24X, + 7.61X, - 0.84X,
%&ﬁﬁ%@.ﬁﬁﬁl%ﬁ@ﬁﬁi%ﬁﬂ&i%%ﬁ (R - 0.9581)
W%, REESME HE RAEEEMX, K% Y, = - 155.13 + 489.06X, + 2904.34X,
iiﬁg aifﬁiﬁjgii%mff;;ffm S, k= 0709
’ - N ° Ye = 453.87 + 803.18X, — 1165.59X;
27 AEABERBETLINSS LN (R = 0.7670)

HEHYBEHEAXREY
Table 7 Correlation coefficients of activities of enzyme

and amounts of soil microbes in various tillage measures

B SREER RS % 5% RV SE
Item Catalase Phosphatase Urease Sucrase
] .. .
Bactaria -0.140 0.730 0.520 0.610
Ri ~0.140 0.630° 0.350 0.540
Fungia
ﬁkﬁﬂ 0.090 0.860" " 0.530 0.870" *
Actinomyces

HTHERARFABERET , LT RFFEFS5 -
BEEEMEHMEYRBEZRINXR, ANEE
IREHEFARE: ANUREX). 28 (X,). 25
(X3) & (X)) HER(X) EZA(Xq) . BB
(X;) EH(X) WATER, UL BRI ELEHE(Y,).
PR (Y,) JREB(Y,) MM (Y,) & (Y). B
B(Ys) HMARE(Y,) WETRH#TELEFT> .
Bl FRNT:

Y, = 0.47 - 0.45X, + 0.07X; — 0.00085 X,

(R = 0.7676)
Y, = 9.26 + 0.23X, + 6.38X; - 0.61%,

Y, = 11759.70 + 458.11X, — 667.62X, -
479.38Xs + 175.50Xs (R = 0.9590)

MERFBEAGEHX  RE, XA TEEK
Y RPFBEUEL.

B A, AFRNHEEET 8L EmS2
A HSENERHFE —ENXE , BREHEXAE
Y M HEESSEIE . SR eEEEER
¥, REES2A eHMLHMXHEREY. 4HES5
AR SRANWMEESE — SRR, HHEXER
FY L ERSAEVERMBESER—E WX, EHE
RUAEY HEESHELE. 28 HESHMEX
H&E,

3 e LR

FRBHEEEAE T AR LW IFE, 3w
W EEEE N L ENAE YR E TR RS ES
. KEAEPBRTARBRP SRR
MEREEEXE I RMEYNBEHARE, ERE
RS EL BN TEEHE L RT AL
B DREE A BB S SR 15.0%,18.5%
57.3%. ARSI WMELEREN BIFEETHE
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Mt EWEYHE, HEFAE HRE LAEN
¥EYHTHE, ELTFEPRFEEAHRR
GREW, SENEHHLEHEETHAE BB
B, TEMEHNER, BAAXH LB REARK
KR ERHEX LRI E W E T R AR
A, B4 TR B BT 55 2 B 0 B G 0 B B
FEF 3 KA Yy 25 8% o 4 B 1L 1 B B ST, B K 4K
-, Nt EMAEDRERE, LG THME
ERFTHREDHERAE S T 24T HME
YRE, BHERLHET, t|P=REEYRE
RAMMBBEETHEEN AESAHETHE
WOEPE ET, L R

1) RABHERE T ,0~20 em + Z B MEHE
SMAMNTHHESEHT CT 1 FM 5, WREFEHE
SM HEMER S, KA R EL. HAEENIENE SM
BHEERTHMHESR;20~40 cm LB H,NT
BRETHSRE REAEBEYEERS; LB 49
~60cm LET , EHEETEHBHIEEEARK,
HiE b S EMEEE LR R E AL SM K iE
TENRZHBE,ZE NTHEHE T 2R LM KBS
BIEE 7 CTHGEAM FM HEET 0~ 20 cm 1 20 ~
WOcm TEZREFEEILF—B,40ecm L TFLEE CT
S EA TR IEER 0~40 om L EWIEHEH FF
B HAMIEE (M K M ELER
FEHE MR 5, NT #1 SM 5 T B 50 B 9
B,.CTHFMEETHEBELRTEANE,

2) REBEREM,0~20 cm +2,SM fil NT 1
BFEXENERBEERTCTR FM B HETHE
B, 20~40 cm 2 & H L BHER M Z H E R H
B,40~60cm tREILEFRELW., MELZREN
HM=KEXRHERAZZER O EE, K4 SM A
NTHETEREMEYHREZRAE,CT M FM
HEETRKEZEFAHE,

3) ARBHERET O L EEEEANEYS
KABEMX, SEtEFEERMHEX, OLEBEE
HHMEYD S T EFEFEE—EHHARE, P
A REAEEBS T HENE. 2R 2% WS
AMEBIAERENEMXE, JEALEBS L
BESHEXUARE, HAHSHIINLBREE
EHMAX ERASHANEAREHX HEAHSH
NWEHESAEEEHX 5S£HEERAEARX. O
BEAEMESERSR 2R, BRW R
MEEMSHEREAL P rEREs
HEMMLESEK ELEBEKE,

GLEHR ETRYTENRBUREERIH

PHER A E RN R EEL BT LR ES R
AT 7 - A0 0 0 BR P, RIS PSR . B
(RIPHE B VRS HE P SMLHE HE R NT 35 56 X4 M 2 2
S X A A AR S, R AR B AR T R R
RABERE L,
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Characters of different tillage treatments on soil
enzymes and microflora in the southern Mu Us desert
CAO Wei-peng', WU Fa-qi', LEI Jin-yin®, ZHAO Long-shan', YUN Feng', YU Xiao-ling'

(1. College of Resources and Environment , Northwest A & F University , Yangling, Shaanxi 712100, China;
2. Institute of Agricultural Re es and Envir » Ningxia Academy of Agriculture and Forestry, Yinchuan, Ningxia 750002, China)

Abstract: Farmland in typical arid and semiarid agro-pastoral ecotone was selected to explore characteristics of soil
enzymes and microflora in different tillage treatments based on six-year experiment. The results indicate: 1) In 0 ~ 20 cm
soil layer, catalase activity was the highest in the NT measure; phosphatase activity was significantly higher in SM and
NT measures than CT and FM measures; urease activity was the lowest in SM measures; sucrase activity was significantly
higher in SM measures than in the remaining measure. In 20 ~ 40 cm soil layer, phosphatase, urease and invertase activ-
ity was high in NT measure. 2) Catalase activity was decreased with soil depth increased in the SM measure, increased
first and then decreased in NT measure; in 40 ~ 60 cm soil layer catalase activity was higher than in 0 ~ 40 ¢m in CT
measure; the remaining soil enzymes activities ( phosphatase, urease, invertase) were decreased with soil depth increas-
ing, obvious stratification in NT and SM measures. 3) The number of soil microorganisms was varimax in 0 ~ 20 cm,
changed little in 20 ~ 40 cm soil layer. In 0 ~ 20 cm layer the number of soil microorganisms were significantly higher in
SM and NT measure than in CT and FM measures. 4) The number of soil microorganisms were decreased with soil depth
increasing in soil vertical section, the number of soil microorganisms differed significantly in SM and NT measures.

Keywords: tillage treatment;soil microorganism;soil nutrient;soil enzyme;relevance



