+ # (Soils), 2013, 45(5): 894-898

G HEANFEFTIE A L B I R M Y E R AR I

1,2 1* 1 2
¢l (
2 210095 3
(NT) + (TS) + (NTS) 0~10
0~10 10 ~20 cm
NTS
0~10 10 ~20 cm
20~30cm
4
S154.3
(SMBC)
(SMBN)
[1]
2] 1
1.1
Madejon P! 30
60% ~ 90%
13.9 =0
® 220
Aslam P 55%
973 ) (2011CB100504)
(41071150) ( ) (201203030)
* (anzhu@issas.ac.cn)
(1987—)

10 ~ 20

NTS

20 ~

) 210008
341000)

(T
30 cm

20~30cm

TS

0~10cm

605 mm

5—10
51 000

E-mail

2300~2500h
67 m

(KZCX2-YW-JS408)

luyiqing123@126.com



5 895
1.2 el mg/(g-24h) (
2006—2012 ) 7] mg/(gh)
- ( ) 3 s
4 (D . mg/(g:24h) (
4 16 14mx6.5m [ (TPF) )
(&1 mg/(kg-24h)
15~22 cm -KzSO4
( 2~3cm 6 ~ 7 cm) 9]
( 3.44 t/hm’ 40% 25
2.98 t/hm’ 100% 7 6
25 g( ) 3
24 h
0.50 mol/L KQSO4 3 KzSO4
£1 HBAEHE Toc 15.00 ml
Table | Experiment treatments
Kc
T 2006 (2.94) Ky (2.22)
NT 2006 SPSS 16.0
TS + T Excel 2010
NTS + NT
2
1.3 2.1
7 2012 10 1
~= & S >
5 0~10 10~20 20~ (10] 2
30 cm 4 0~10cm>10 ~
2 mm 20 cm> 20 ~ 30 cm
0~10 cm 20 ~ 30 cm
1.4
( NH;N )
R 2 FRBMEARN LIEEEE NS
Table 2  Effects of different rotations on soil enzyme activities
(em) (, mg/(gh) (NH,-N, mg/(g-24h)) ( , mg/(g-24h)) (TPF, mg/(kg-24h))
0~10 NT 043bA 1.63bA 0.94b A 88.85ab A
NTS 0.47aA 1.78aA 1.02aA 94.60 a A
T 037cA 121bA 0.83cA 59.83cA
TS 0.40b A 142bA 0.86c A 83.85bA
10 ~ 20 NT 0.28bB 1.10aB 0.66 b B 2434bB
NTS 031aB 1.18aB 0.92aB 3242aB
T 020cB 1.05aB 0.56bB 19.88 ¢ B
TS 022bB 1.15aB 0.68aA 2535bB
20~ 30 NT 020bC 0.64bC 029aC 6.56bC
NTS 021aC 0.76 ab C 0.19bC 6.72b C
T 0.17¢C 0.90aB 0.24abC 6.17¢C
TS 0.18b C 0.81aC 0.18b B 9.69 a B

P 0.05

P 0.05
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Fig. 1 Effects of different rotations on soil microbial biomass

carbon and nitrogen in the 0 - 10, 10 - 20 and 20 - 30 cm soil layers
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Table 3 The correlation coefficients among soil enzyme activities
and microbial biomass

SMBC SMBN  Uase Aase Tase Dase

SMBC 1
. 0~10cm
SMBN  0.655 1
33

Uase 0.477 0.120 1
Aase 0.353  0.643" 0397 1

Tase 0.592"  0.913™ 0209 0.556 1
Dase  0.590 0.846™ 0.307 0.749" 0.716" 1
SMBC SMBN
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* P 0.05 o P 0.01 3
3
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Effects of No-tillage and Straw-return on Soil Enzyme Activities
and Microbial Biomass

LU Yi-qing'?, ZHU An-ning'*, ZHANG Jia-bao', CHEN Xiao-min*, ZHU Qiang-gen’, SHU Xin'
(1 State Experimental Station for Agro-Ecology in Fengqiu, Chinese Academy of Sciences, State Key Laboratory of Soil and
Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China; 2 College of

Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China; 3 Environmental Engineering
Vocational College, Ganzhou, Jiangxi 341000, China)

Abstract: A field long-term conservation tillage experiment was conducted to study the effects of four cultivation modes
(turnover tillage, no-tillage, turnover tillage + straw-return, and no-tillage + straw-return) on the soil enzyme activities and
microbial biomass in different soil layers. The results showed as follows: 1) In the soil layers of 0 — 10 cm and 10 — 20 cm, the
enzyme activities were higher in the treatments of no-tillage than in the treatments of turnover tillage, being the highest under
no-tillage + straw-return and the lowest under conventional tillage. 2) In the soil profile of 0 — 10 cm and 10 — 20 cm, the soil
microbial carbon and nitrogen were higher in the treatments of no-tillage than in the treatments of turnover tillage, and which in
the treatments of stubble-remaining were higher compared with no stubble-remaining. 3) Soil enzyme activities, soil microbial
carbon and nitrogen all reduced with the increasing of soil depth and reached significant levels of differences in the all three soil
profiles.

Key words: No-tillage, Straw-return, Soil enzyme activity, Soil microbial biomass carbon, Soil microbial biomass nitrogen



