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CaCOs, 40 cm

[7] pH
0~20cm 1.1.2 30 m*(6 mx>
1 5 m) 50 cm 6
- 3 -
F1 R IERORIE LR
Table 1 The basic physicochemical properties of the tested soil 2
pH
(g/kg) (g/kg) (mg/kg) (mg/kg)
5.80 14.20 0.98 23.8 98.0 (
*2 FEFCHEMRPEHHERE B ERT
Table 2 The field experiment design of straw returning and protective tillage
CK -
SR + 5cm
RT-SR +
NT-SR +
BSR
ICR 4
) « ” F3 R/ XHEAEAL SR (kg)
6 000 kg/hm2(18 ke/ ) 7500 kg/hmz Table 3  The fertilization treatments of experimental plots
(22.5 kg/ ) (46%) (18% ~ 46%) (60%)
1.2 0.55 0.39 0.30
2012 10 19 0.76 0.29 0.45
226.8 kg/hm®* 4 /m 34g ( 6m) 0.47
0.59
NT-SR( ) 3
5 2013
2013 6 13 6 13 ) 10 8 )
20136 16 10 21 ) (20 cm)
60000 /hm* 180 / (10
18 33 cm)
2013 10 8 30°C
(
)
8
. C/N 1.4
C/N
N:P:K=12:4: [9]
4 NP K=15:3:6 60% (10]
40% [10, 11]
kgc  0.38 ken

3 0.45 Excel = SAS 9.2
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3
(  CK SR RT-SR NT-SR)
2
2.1
NT-SR SR
CK CK
NT-SR 3.36 g/kg
[12]
2.1.2
4 (  CK SR
BSR ICR)
ICR>NT-SR>RT-
SR>SR>BSR>CK
F4 BHRHARZHARNFFRPERENDZETEIR
SEHHIM(g/ke) ICR
Table 4 The effects of straw returning and conservation tillage CK
patterns on organic matter content in the lime concretion black soil
4.45 g/kg BSR
CK
CK 18.43£0.78 b 16.06 £ 0.55 ¢ 12.03+0.78 ¢
SR 18.98 £0.42 b 17.33+£0.18 b 13.72+0.42¢ (3]
RT-SR 19.27+0.72 b 1744+041b 14.16 £ 0.72 be
NT-SR  21.10£0.18 ab 20.08 £0.17 a 1543+0.18b 2.2
BSR 18.69£0.62 b 16.51 + 0.09 be 12.77£0.62 ¢
ICR 22.15+1.10a  20.17+0.84a 17.54%1.10a 0.50% ~ 0.67%
P 0.48% ~ 0.50%!"!
0.05
ICR
NT-SR >
(P 0.05 )
ICR ICR>NT-SR>RT-SR>SR>CK>BSR
#5 BHARZEHARFFRPEHENDERTILAS
E R (g/kg)
Table 5 The effects of different straw returning and conservation
tillage patterns on soil total nitrogen content in the lime concretion
black soil
CK 1.040 £0.0603b 0.978£0.0075b 0.937 £ 0.090 3 be
SR 1.045+0.0355b 0985+£0.0151b 1.040+£0.0402Db
RT-SR  1.066+0.0463b 0.994+0.0463b 1.048+0.0548b
NT-SR 1.120+0.054 8 ab 1.022+0.0175b 1.059£0.0364 b
2.1.1 BSR  1.001+0.0151b 0.968+0.0157b 0.894+0.0080c

ICR 1.202+£0.076 5a 1.072 = 0.0654a 1.073 £ 0.0158a
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47
ICR
CK
CK
BSR
CK
2.3.1
2.2.1
5 ( (CK SR RT-SR NT-SR)
CK SR RT-SR NT-SR) ( 6
NT-SR
NT-SR [13.14]
SR RT-SR
CK CK
0.095 g/kg
2.3.2
6
2.2.2 (CK
5 ( CK SR SR BSR ICR)
BSR ICR)
ICR
CK
0.131 g/kg (
SR BSR CK )
(pH )
CK [15]
24
C/N
2.3 CN
C/N
[16]
6 CN
C/N 15
%6 FBFREISE SRR RHEN 2R T ERE 15 CN30
& E MR (mg/kg)

Table 6 The effects of straw incorporation and conservation tillage C/N 30
patterns on available nitrogen content in the line concretion black soil (17

CK 14785+ 16.44a 9694+1.67a  90.16+10.50a 1 C/N

SR 14487+10.15a 104.12£2.17a  93.42+54la ICR
RT-SR  147.83+1021a 9586+556a  8647+525a NT-SR C/N CK
NT-SR  142.04+6.59a  95.14+132a  11227+2047a C/N CK

BSR 14526 £ 4.45a
ICR 134.40£5.79 a

101.73 £2.69 a
10038 £1.35a

81.65+1.49a
90.44 +7.88 a
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C/N C/N RT-SR  NT-SR CK
§~12 ¢ C/N 15) BSR
ICR
C/N
(201 3 NT-SR BSR ICR
C/N CK
" 41.4% 423% 71.5%
ol ( )
ot A SR e
2 st SR |
S + = B
ot | R
TSR B -~
2 AE -] , E&) 500}
0 = = = vl
AN Y] K ) /J\%Tﬂ‘%ﬂﬁ:’] E 4001
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= 300f
1 REHFRENE B R AR IESE TR ON 85 m Y
Fig. 1 The effects of straw returning and conservation tillage 1 2007
patterns on soil C/N =
B 100
2.5 -
: 0 SR RT-SR NT-SR  BSR
Ab 3R
E 3 FEFAEIEEA AR EHES TIRREDEY
EHRIENEIT
Fig. 3 The effects of straw returning and conservation tillage
patterns on carbon content of soil microbial biomass
[21]
[18-19]
10.28 ~
2 SR 4 (RT-SR
10.66
NT-SR BSR ICR)
21.1% 39.4% 42.8% 74.6%
C/N
50
% 45
40
g 35 [22-23]
®
iz 30
] 25
i\% 20
£ 15 ( )
{%“g 10 ( )
- 5
0 RT-SR NT-SR BSR
Qb3
2 BEHFRREE EElﬁ‘WM%*F' TERHEX TIBRMEMEY 3
EENEIN

Fig. 2 The effects of straw returmng and conservation tillage
patterns on nitrogen content of soil microbial biomass
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Effects of Straw Returning and Conservation Tillage Patterns on
the Contents of Organic Matter and Nitrogen Nutrient in the
Lime Concretion Black Soil

WANG Xiao-bo', CHE Wei', JI Rong-ting', HE Chuan-long’, ZHU An-ning’, WANG Fu-wei', ZHU Lin""

(1 School of Resources and Environment, Anhui Agricultural University, Hefei 230036, China; 2 Institute of Soil and Fertilizer,
Anhui Academy of Agricultural Sciences, Hefei 230031, China; 3 State Experimental Station of Agro-Ecosystem in Fengqiu,
State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China)

Abstract: In this study, the effects of straw returning and conservation tillage mode on the contents of organic matter and
nitrogen nutrient in the lime concretion black soil were investigated by the field experiment in order to gain the best way of
improving the soil fertility. The results showed that straw returning increased the organic matter and total nitrogen content of the
lime concretion black soil, but had little impact on the available nitrogen content. Among different straw returning and
conservation tillage patterns, straw returning by fire dung and no-tillage plus straw returned patterns increased obviously organic
matter and total nitrogen content. Compared with contrast, the treatment of straw returning fire dung increased the contents of soil
organic matter and total nitrogen respectively by 4.45 g/kg and 0.131 g/kg averagely; the treatment of no-tillage plus straw
returning increased the contents of soil organic matter and total nitrogen respectively by 3.36 g/kg and 0.095 g/kg averagely; the
condition of reduced tillage plus straw returning and returning straw crushing increased the contents of soil organic matter and
total nitrogen inconspicuously; straw burning did not improve the contents of soil organic matter and nitrogen; straw returning
and conservation tillage did not significantly increase the ratio of C/N which affected the nitrogen nutrient supply of the soil to the
crop, and meanwhile straw returning and conservation tillage improved the soil microbial biomass respectively, but the ratio
between microbial biomass carbon and nitrogen remained in the appropriate range.

Key words: Straw returning; Conservation tillage; Lime concretion black soil; Organic matter; Nitrogen; Microbial

biomass



