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1 - 20
2014 2 4 45mx 4.5 m=202.5 m*
Fz1 LEEKREBMER
Table 1 Basic physical and chemical properties of tested soil
pH (g/kg) (g/cm’)
(g/kg) (g/kg) (g/kg) (g/kg)
5.81 0.46 0.52 18.6 8.63 226.1 310.9 463.0 1.34
F2 R
Table 2 Fertilization treatments of experiment
MO - 1 000 kg/hm?
M1 64 476 N: 250 kg/hm’
P,0s: 160 kg/hm?
M2 (8% ) 6:4 4:6
M3 + 6:4 4:6
M4 (8% ) 5:5 5:5
8% 8%
5]
9 000 kg/hm? 2 025 0.053mm
N 250 kg/hm* P,0s 160 kg/hm? 200 >2 mm 2~ 0.25 mm 0.25 ~0.053 mm
<0.053 mm [20]
/
30 kg/hm’ x100%
(N 15% P1% K 3 ( 2mm 2~025mm 0.25~
0.6%) (N 46%) (N 18% 0.053 mm) (
P,05 46%) ( N 16% P,0516% K,0 NH;-N ) -
16% N 28% P,056% K,0 6%) mg/(g-24h) ( )
3,5- mg/(g-72h)
( ) ( ) 335'
«C ) mg/(g-24h)
( )
mg/ (g-24h)"
1.3 SPSS19.0 Excel2010
2015 9 —2016 6 4
0~20cm
5
2
2.1
( 23% ) [17-19] 3
£l 0~20 cm
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0.25 ~
>0.25 mm (MO M1 M3) 0.053 mm
0.38% ~ 6.44% [22-23)
[21] >2 mm
>2 mm 2 ~0.25 mm
# 3 TNREIAIE 1% T F B R LE B (g/ke)
Table 3 Distribution of soil dry-sieved aggregates under different treatments
MO M1 M2 M3 M4
2 mm 703.5a 663.9 a 7143 a 703.5 a 7355a
2~0.25 mm 1722 a 2399 a 217.0 a 217.0 a 183.5a
0.25 ~0.053 mm 108.6 a 91.9 ab 64.4c 79.7 be 74.7 be
2 mm 696.5 a 679.9 a 7213 a 700.1 a 708.8 a
2 ~0.25 mm 176.0 a 195.7 a 1819 a 188.6 a 169.6 a
0.25 ~0.053 mm 121.8 a 122.1 a 96.5b 108.0 ab 104.4 ab
2 mm 653.8a 642.2 a 677.6 a 650.0 a 6959 a
2 ~0.25 mm 2233 a 2254 a 217.7 a 230.8 a 200.8 a
0.25 ~0.053 mm 1139 a 101.4 a 104.4 a 112.8 a 101.7 a
2 mm 6254 a 613.5a 648.8 a 635.0 a 679.6 a
2~0.25 mm 260.5 a 2789 a 2472 a 259.1a 219.6 a
0.25 ~0.053 mm 1123 a 107.1 a 101.0 a 105.5a 99.3a
(P 0.05)
2.2 (P<0.05)
2.2.1 1 0.25 ~ 0.053 mm
M4>M2 M2 M4
MO
(M2 M4) 8.05%
(MO M1 M3) 22.02% ~ 66.93%
(P<0.05) (24
222
2
2 ~0.25 mm
M2 M4 M3=MI MO M2
M4 MO Ml M3
>2mm 2~ 0.25 mm (P<0.05)
5:5 6:4 0.25 ~ 0.053 mm
8.29% ~20.01% 215.00%

http://soils.issas.ac.cn



501

JR P ik (mg/(g-24h))

Jox P ik (mg/(g-24h))

5°5

12.50% ~ 86.21%
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12
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a
= o MO
Mi
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NI I M3
§ oM4
.
.
i ey )| )
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L b b Ealt b T
Ly gy = M2
L o, Bl
i o
e 8 M4
L o
L i nlle
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L > _
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@ . - 2 M3
L " _
i oAg] ame
'-. __
L iy iy
)

1
Fig. 1

0.25~0.053 mm >2 mm

6.4 0.053 mm
>2 mm
(P<0.05)
(P<0.05) 2~0.25 mm 10.20%
595
5 6.4

2.2.3
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Effects of different treatments on urease activities in soil aggregates

)

2.94% ~ 96.88% 0.25 ~
MO M3
(P<0.05)
>2mm 2~025mm 0.25~0.053 mm
2.94% ~

4.13% ~37.50% 31.81% ~ 96.88%

0.25~0.053 mm
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0.009
~ 0.008}
=
g 0007}
on
S, 0.006 oMo
cq% 0.005 aMl
&1 0.004 @ M2
% 0.003 aM3
f 0.002 F o M4
0,001 F
0
0.009
= 0.008
=
g 0.007f
of
5, 0.006} oMo
Eﬂ% 0.005 | @Ml
41 0.004 M2
;.% 0.003 S 8 M3
Mk Lo
£ 0002 22 AR = M4
™ 0.001 .\
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= a _l_
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50 ==
S, 0.006 a oAbl oMo
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Fig. 2 Effects of different treatments on cellulase activities in soil aggregates
5,23 0.25 ~ 0.053 mm
(26] (P<0.05)
3 MO
(P>0.05)
4.14% ~ 18.03% (P<0.05)
(P<0.05) 2.2.4
5:5 ( 4
6:4 1.13% ~ 5.46% >2 mm 2~ 0.25 mm
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Fig. 4 Effects of different treatments on alkaline phosphatase activities in soil aggregates
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Effects of Straw Returning via Application of Organic Fertilizer as
Primer on Fluvo-aquic Soil Enzyme Activities in Soil Aggregates

ZHAO Yongchao', LI Xiaopeng', YAN Yifan'*, WANG Yiming', LIU Jianli'*

(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Straw return is an important measure to improve soil organic content and structure on Fluvo-aquic soil. Adding
organic fertilizer and microorganism inoculant can stimulate soil biological activity, promote straw decomposition and improve
soil enzyme activity. A field experiment on the effects of straw returning via application of organic fertilizer and microorganism
inoculant on Fluvo-aquic soil enzyme activities in soil aggregates was conducted. The results showed that: 1) During the entire
wheat growing period, compared with onetime and routine fertilization methods, the treatments with organic fertilizer
significantly increased the activities of urease, cellulose, invertase and alkaline phosphatase in different size aggregates by
8.15%—-66.93%. The treatments with organic fertilizer significantly increased the activities of cellulose and alkaline phosphatase
in 0.25-0.053 mm aggregates. 2) Microorganism inoculant addition had increasing effect on the activities of urease, cellulose,
invertase and alkaline phosphatase in different size aggregates, but there were differences in the increases of enzyme activities. 3)
The enzymes differed in different size aggregates in response to different treatments at different growth stages. Invertase and
alakaline phosphatase tended to be lower in seedling stage, peaked at the elongation stage and then decreased at the seedling and
booting stages, while urease and cellulose increased steadily throughout the whole growth period. 4) The enzymes differed in
different size aggregates in response to different nitrogen fertilizer base/chase ratios, comparatively, the ratio of 5 : 5 had higher
enzyme activities (urease, cellulose, invertase and alkaline phosphatase) than the ratio of 6 : 4.

Key words: Fluvo-aquic soil; Priming effect straw return; Soil enzyme activity; Soil aggregates
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