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A 1mol/L NaOH RIRHHK CO,, FHFEH NaOH HiREEETE, H4+AEERATHUEE
REROBIL7E 28 C+2C THH 40 X, THRPRUKAILHEMETNESE. RE_KICREA=ZA
¥, SIREHE, TRIIMAGE (94.34mg/kgt, & 20mgN/kg+ ) HMEH DR £ (28+2C)3 K, UK
mEks oy X R E TR Db Eeg e ENZNEEER. REE—B4 L8, 2R
BASHE.MA pH6.7 BEEMBEMPE, BMARE (2008/kgt), 37C T#¥ 12/ . RiEt
M NH} A48, DU R BLRESEE,

() 4#¥A%E: PE.AEH NENEZESHNALANEOR. KK 1 S5, STRANBRMM
MR, B P RRENSGCA RN FRE M ERNZWHLESSIA Dubes FERKFE, HMICMERE
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WAE. REEEM 1mol/L KCI BE, RELLALINE, MEENEERNRFHET" . BHEK
Xk [4) #7570 ‘
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Table 1 Vertical distribution of soi:
b biddi| TaRE e (x10*) W (X109 NE(x10%)
(em) Bacteria Actinomycetes Fungi
Time Soil -
depth wH#D Y L B B 25
°p cT ZT cT zT cT ZT
1987 % 0—7 23 45 92 110 31 54
48248 7—14 22 6.9 60 30 21 23
ha 14—21 4.5 8.1 13 23 4.3 6.2
21—28 1.2 4.0 7.0 10 1.3 4.4
- -
0- 7/
6 2859 5 70 53 64 54 62
1987 £¢ 0-7 20 110 120 77 10 40
8 520m 7—14 22 13 82 31 16 11
[(¢.¢ -} 14—21 20 80 7.4 3.0 I4 3.2
21128 1.8 8.1 4.0 6.0 1.5 0.9
(07
0- 28)% 31 52 56 66 24 73

1) CT stands for conventional tillage and ZT for zero tillage.

B2 GHXMHo—Tem LRI EHBENEBEAROEN
Table2 Effect of tillage on dominant microbiai genera in 0—7¢m soil
W B 8 & #

Genus CT ZT
Agrobacierium +9 ++
Arshrobacter +++ +
Bacillius +4+++ ++++
Gram-positive cocci ++ +
Cysophaga + ++
Psendomonas ++ ++ 4
Strepromyces + ++
Aspergillns +++ ++
Fusgrinm + + 4
Mucor ++ +++
Pemicillium +4+++ ++ 4
Rhizopns ++ ++++
Trichoderma ++ + -+

D "+ BB R RHE HHK,

M1, REH, R#LE 0—Tom T ENFRELSERTHHLBONN LT R, &

% 1 K RUBAORE B E#E S B4 65.31 mgCO,-C/kg, GHREHE 1 E5,

7—14cm

TP R E AR R HERIRK, SR LB 0—Tcm LM, BHZ. &
BAXMABT LRRTROFRER, AR IFEAT 0—7 17— lem BEZAE ;-
WHLERE MR ESE BAR 28, {8 0—14cm BENEMBSI,



4 B+ e T MmEnEyEEyEn 373

HEALHHER
microorganisms as affected by tillages
EEE (X107 TR RE (X10Y) LB x10%) BB x18%)
Azotobacter Cellulose decom. Nitrosomonas Denitrofiers
Lt % wH S L LR ] Lt %8
CT T CT ZT CT ZT CT ZT
550 860 95.0 165.0 16.5 4.0 200 35
610 210 95.0 13.0 2.0 1.0 33 60
28 29 16.5 20.0 3.5 1.2 13 60
2.3 53 13.0 115.0 1.2 0.6 6 3.5
46 75 43 53 n 59 79 22
1200 1400 20 550 0.6 35 95 1150
1120 660 95 70 2.0 35 165 335
53 78 L14] 20 1.2 0.1 11.5 2.0
4,2 51 55 16.5 0.3 0.1 2.0 0.6
50 64 8.0 84 15 50 35 97
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Incubation days Ureasc activity ( mgNH,~N/kgt )
H SRR SRR R B2 B MURERERE R R
Fig. 1 Effect of zero tillage on Fig.2 Effect of tillage on urease
the respiratory intensity of soil activity

BEAREEFALHN L RBEEFEER  Dick™ RARBHRT 4k &
F 6 MEEROTEMELE(L, 1B 6 MEBBHERNEANE. AETI, AWK FHRE—
R, UBRERWE 2 iR, &b ERE 0—7cm HEIREFRERS, B 12/ N
RESEH Y 310mgNH,-N/kgt «/12hs, HHEETEMR THRER, 7—14cm B REA
90mgNH,-N/kg+12hs, THET 71%, HHLE0—7fM7—14cm tERREE &2
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B35 190, 150mgNH,-N/kg+-12hs, A FHT 21%, BHR LI Eik g 0—Tcm AT,
WML EEREEENNEAELELE,

ML R ARG ER. B LM EEERRERNHTE, HSSBEERE
ks, XHEW - EEEENTEWS LR E LN RER, CHRERHAY,
REBABRERH— BN L RREDRBRRBEET AN EN. AFRABXRE
IS EXAEE, B5AREALOEM S NRK AR BEA ERGHRPLE
5 EBHEARE DR EMRBEE DU AHET B XRIBRRIT, BARKE
Bk — B H(— B EE R RSN TBMERNEREL RRREER K. YR
BEARESTRBHOETREE R,

(2) M ELAENEEROREDEEER

SEBA T HBER, FYE THEYREAFYE, R REOSBERE#
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i TE AL R i S B R R B4y B2 48.1, 34.5mgN/kg +, AT 28%; 7—
l4cm 2N FEABEBESY BI2% 21.5, 29.1mgN/kg L, SFLLHHHE 26%, Sptab7

0—7 1 7—l4cm WEEBIRK, B
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S 4 7 them " RAFRE LR RS BN E R

REXEWE T MBRAER, SBEHS
—~ SR HEHRRER, LB EN
BERERREENR, NERALY
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=T, R E AT 4 R 6 R Bk KR
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BERE 0—Tcm +MEDEL,X185%, SZEMENBBRBELE-B(E 1), MEH
N LB EE — SRR T % BORELTR. BNEdt. aRtERELIERD
BRENRSZETE SLERANREDE X, KPS ARENHEMED T ANKR.

ENRORBARAEYEEEN M ERGTR, R ANAEEEEBRER L ANE
ENEEUREZARKOLBAH AN, AETRERN, REEA—RETH 14—
20 % B AEEED XES BE RO RGBT AL EDR A, ERIREER, R
BEERARE R, BREOMERNA, ELE 7 E4H0 BB H LT HEEY, R
SR BN TRERERES, REEHEY, EPER9£yETHRR. BZEREGBR
Gtk BAWEE EARERYY, QBT EWIFEYNRBRRERSY, FANELHEK
HTHNELEHERE REREAEFERERET. NIUEARE, (EREN. &
MEEE RN EFENREREMNARTEERER L

%3 HHNLMPENREHFEHES

Table 3 Effect of zero tillage on inorganic N immobilization

ik h=3: HOLE R ENE . B3k 3 RELMELR Bl & ®

Tillage (em) (g/kgt> | (MgN/kg£) | (mgN/kg +) (%)
Soil depth oM Inog. N before | lnorg. N after 3 days incub. lnorg. N
incub MARLE R immobilized
20mgN[(NH,),50,]add. CK
0—7 ) 17.3 20.1 39.0 20| 1—0.“0—~
wH
7—14 17.6 i 19.0 - 37.4 19-7 11.5
—17 22.1 i9. . 9. 18.5
&8 .0 i%9.0 35.7 19.4 .
C '7—14 12.8 i2.3 30.6 12.5 9.5
ooy . N
—_ -fll lb

BHELEHRATRBOTLR: AHLE —Tom REETRNLME—KET B,
KA RS R e BR . R E b RESE S . TR OB s Wy Bl e 16 AL
AN L ER, T 7—14em HMOETHRIR—BEEH R AHREOEDEFERNE
RELZHA B, LUTRAGRFEANERL. BHLENEDFERLBRRGHER,
HiEtEt BRE, BT SHAREEA K, MEMERESR, EREE BRN.
EYFREBRBNLEENTEAE >R KEARREE AT B R&SES T,
S EMTERITITRHER T HRE XER TSR0 LRt

o O #2 % X ®
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EFFECT OF ZERO TILLAGE ON SOIL MICROORGANISMS
) AND BIOLOGICAL ACTIVITY

Yin Shixue, Song Mingzhi and Feng Ke

(Deparimems of Agromomy, Jiangsu Agriculiural College, 225001)

Summary

The oi*»iectivc of this study was to determine the effect of zero tillage on soil microorga-
pisms and biological activity. The field experiment was conducted on a sandy lcam soil,
which bad been cultivated for many years, in Yangzhou, Jiangsu Province. After 6 years of
the adoption of zero tillage on the soil (whear and rice rotation), 0-28 cm soils were sampled
to determine microflora and biological activity so as to make a comparison berween zero til-
lage (ZT) and conventional tillage (CT). Results indicated that microbes in 0—7 cn: soil
were more concentrated in ZT than in CT. Systemetic studies showed thar more to-called alloch-
thonous flora such as Rhizopus, Mucor and Gram negative rods were observed in the 0—7cm
soil of zero tillage than in that of conventional tillage, indicating the changes of biological envi-
ronment of the soil. Respiration and urease activities of 0—7 cm soil for ZT were 2.1 (incu-
bated for 1 day) and 1.6 (incubated for 12 hs) times as high as those for CT respectively.
However, as soil went deeper, respiration and urease activities of ZT treatment decrcased
more dramatically than those of CT ireatment. Inorganic N releases of 0—7 cm soil for ZT
and CT upon 40 days incubation were 41.8 and 34.5 mgN/kg respectively, but those in the 7—
l4cm layer, 21.5 and 29.1 mgN/kg respectively. N immobilization of the soil was around 10%.
Surface layer of ZT treatment showed the greatest potential for N immobilization. Long-term
ZT practice made the surface soil rather thin although more active as compared to the CT
practice, .

Key words Soil Microorganisms, Zero Tillage, Biochemical activity, N mineraliza-
tion, N immobilization '



