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MWD 7.08% ~ 73.13% 5.38% ~ 44.22% 14.53% ~ 38.50%
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(e chemical fertilizer) 3
“ 7z (C-N, normal organic
§3C fertilization treatment changed from chemical fertiliza-
tion treatment) 7
5] 3 (
, §C ) 4 (
[7-81 ) 2012
( 10mm ) C
N P K 449.8 1044 593 12.61 g/kg
30 a 8"C -12.6%o
9.58 19.16t/hm>  5a
( 15 VY46
4 7 7
)3 a 10 35 2012
C, C, 4 (0 ~ 15 cm)
8"c
1
*1 TEHEREEMDEGN%RIERA. . H38
Table I Contents of soil organic carbon, nitrogen, phosphorus,
1 potassium before changing fertilization measure
pH
1.1 (g/kg) (gkg)  (ghkg)  (g/kg)
20.46 5.51 1.39 1.31 12.50
el 1982 1867 533 157 132 12.49
14.45 5.58 1.70 1.29 12.47
3 36 1.2
N 150 kg/hm® N : P,Os : 1.2.1 2015 4
K,0=1:05:1 3 XX
=5cm x 5cm X 15 cm
2/3 173
2012 ( 22% ~ 25%)
3 8 mm
(NOM, normal organic material) “* 7z
(HOM, high organic material) 3 1'21'02
e (NG, o] 2 025 0053mm
chemical fertilization treatment changed from original 100 g 2 mm
normal organic fertilization treatment) “© 7z
(H-C, chemical fertilization treatment changed from
original high organic fertilization treatment) 5 min 2 min
cc »> 3 50 3cm
“ ”7  (N-H, high organic
fertilization treatment changed from original normal
< i (CF, 60°C

organic fertilization treatment)
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1.2.3 8"C
(Elementar I1 )
Co, TCD
81
(Finnigan MAT251 Thermo Electron)
1.2.4 d1C
]3C
Cs 8"C —40%0 ~ —23%o,
—27%0; Ci 3"°C —~19%0 ~ —9%o,
—12%0" s it C,y (O
8"C
8"C
( )
(2]
A%)=( — dcx)/ (0L — dck) > 100 (1)
) (
) 8°c dek
( ) 8°C oL
s
©)
(&Y)
Cn=fxC (2)
(MWD)
n
MWD = x; xm; 3)
1
Xi i m;

T HIEA PR DTk E = R R A
AP 8 x BRERAR & &)/ LRSS
2 x100% @)

Excel
SPSS LSD
P 0.05

2.1

AN TR 5 - 18 A S A A o 35 - 9 45 g R[] i %
S8 D5 TR A AN IR AR S 2
<0.053 mm
4.35% ~ 8.77% 0.25 ~ 0.053 mm
8.01% ~ 18.68% 2 ~ 0.25 mm

32.71% ~47.88% >2 mm 26.50%

~53.57% >0.25 mm 72.48% ~
86.33%
30 a
(P 0.05)
>2 mm
2.02 1.76 2 ~0.25 mm
28.86% 19.57% 0.25 ~
0.053 mm 57.12%
41.27%  <0.053 mm
(MWD)
MWD (3.07 mm)>
(2.79 mm)> (1.90 mm)
MWD 61.6% 46.8%
>2 mm
28.17%
24.95% ~ 65.17% MWD 21.17%
>2 mm
7.08%
2.00% ~ 17.46% MWD 5.38%
>2 mm 43.20%
29.48% ~ 69.28% MWD
31.54% >2 mm
73.13%
19.38% ~ 39.45% MWD 44.22%
3a
( ) >2 mm
MWD (
)
>2 mm
MWD
2.2
3
>2
mm)> 2 ~ 0.25 mm)> (0.25 ~
0.053 mm)> (<0.053 mm)
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F2 ARMEAELEN LIRARKS B REREMSEF I
Table 2  Effects of different fertilization treatments on distribution and mean weight diameters of soil aggregates
MWD(mm) (%)
>2 mm 2~0.25 mm 0.25 ~0.053 mm <0.053 mm
3.07 = 0.07 a 53.57 = 1.84a 32.71+1.80d 8.01 = 0.64¢ 5.62  0.42 bed
2.42 £0.08¢ 38.48 £ 1.40 ¢ 40.87 = 1.50b 13.23 £2.24b 7.42 + 0.50 ab
2.94 + 0.17 ab 50.09 = 4.12 ab 36.24 = 3.05¢ 9.33 + 0.61 de 435+ 094d
279 £ 0.20b 46.78 + 4.58 b 36.98 + 3.38 be 1097 £ 1.72 cd 527 £ 2.17cd
1.91 = 0.15d 26.57 = 1.89d 47.88 £ 357a 18.57 + 0.69 a 7.05 = 1.26 ab
2.74 £ 0.02b 4588 £ 0.70 b 37.07 + 1.84 be 11.74 £ 0.97 be 531 £ 0.23 cd
1.90 £ 0.06 d 26.50 = 3.72d 4598 + 3.58 a 18.68 £ 0.66 a 8.77 = 1.03 a
P<0.05
30a
27.30% 16.32% ~29.77%
1046  6.96 g/kg
(P 0.05) 14.53% 0.70% ~ 15.17%
17.54% 11.49% ~ 18.51%
>2 mm
66.98% 40.98% 2 ~ 38.50% 20.90%
0.25 mm 35.86% 3a
76.91% 48.36% 0.25 ~0.053 mm ( )
64.14% 58.78% <0.053 mm
37.44%  25.64% ( )
#®3 AR L IREAR KPS ER 6 (g/ke)
Table 3  Effects of different fertilization treatments on organic carbon contents in soil aggregates
>2 mm 2~0.25 mm 0.25 ~0.053 mm <0.053 mm

23.11£0.69 a 24.53+0.76 a 2429+ 1.38a 17.76 £ 1.14 a 10.72+0.70 a
16.80 + 0.29 cd 18.91 £ 0.62 ¢ 17.06 £ 0.29 ¢ 1438+ 1.14b 8.97+£0.54b
22.46+0.81 a 23.82+1.53a 23.46+0.38a 17.30+0.75 a 10.42 £0.41 ab
19.61 £0.36 b 20.71£0.48b 20.37+0.75b 17.18 £0.38 a 9.80+£0.36b
16.17+0.53 d 18.33+0.49 ¢ 16.98 £1.25¢ 14.00+0.85b 8.09+0.61c¢
17.52+0.52 ¢ 19.41 £ 0.68 be 17.26 £0.92 ¢ 1470 £0.73 b 9.43+£044b
12.65+0.48 ¢ 14.69 £ 0.64 d 13.73+0.53 d 10.82+0.32 ¢ 7.80+0.36¢c

2.3 56.90%

>2 mm
4 56.90% 49.36% 2~
< 0.053 mm 0.25 mm 47.88%
1.96% ~

3.93% 0.25 ~0.053 mm 6.19% ~

17.97% 2 ~0.25 mm 34.31% >2 mm

~ 50.28% >2 mm 30.12% ~ 29.12% 2 ~ 0.25mm 0.25 ~
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0.053 mm < 0.053 mm 23.83% 45.08%
29.67% 81.74% 51.15% 11.73% 3a
>2 mm ( )
7.25% >2 mm 2~0.25 mm
1.20% 25.21% 26.04% 0.25 ~0.053 mm
>2 mm 38.98% ( )
31.11% >2 mm 2 ~
66.80% 32.83% 0.25 mm 0.25 ~ 0.053mm
>2 mm 64.35%
R4 TREREBLEFZRERARE £ T HUBRITIE(%)
Table 4 Contribution rates of aggregates to soil organic carbon under different fertilization treatments
>2 mm 2~0.25mm 0.25 ~ 0.053 mm <0.053 mm
56.90 £2.72 34.31 +2.06 6.19+£0.78 2.60 £0.33
40.33 £ 1.59 44.49 £ 1.11 11.25+£1.12 3.93+1.04
52.94 +3.40 37.89 +1.04 7.21 £1.02 1.96 £ 0.78
49.36 +2.33 38.35+£2.35 9.64 +1.46 2.65+1.24
30.12 £ 1.68 50.28 +1.82 16.08 = 1.54 3.52+0.87
50.80 £3.15 36.47 £ 0.96 9.87+0.83 2.86 +0.37
30.91 £ 2.06 47.88 +£2.63 17.97 +1.73 3.24+0.78
2.4 ( ) (P 0.05) (
)
3%C (%)
( ) 59.52% ~ 65.77% >0.25 mm
( 6) 6 22.00% ~31.57% 0.25 ~ 0.053 mm
6.57% ~ 12. 54% <0.053 mm
>0.25 mm
12.87 13.00 630  4.72 g/ke
£5 FTREMELIETIEFABEK 6°C 1E (%)
Table 5 §"C values of soil aggregates under different fertilization treatments
3hc
>2 mm 2 ~0.25mm 0.25 ~ 0.053 mm <0.053 mm
-25.93 +0.04 -25.96 £ 0.14 -25.32+0.22 -26.16 = 0.09
-25.25+0.11 -25.28 £0.22 -25.15+0.12 -25.24+0.13
-26.65+0.21 -26.66 + 0.08 -26.10+0.18 -26.32+0.14
—26.54+0.17 -26.27+0.15 -25.61 £0.26 -26.64 £ 0.20
R 6 A[EHEALALEE 1+ 158 B B 1Ak o SN R T RR S 2 (g/kg)
Table 6 Fresh carbon contents of soil aggregates under different fertilization treatments
>2 mm 2~0.25 mm 0.25 ~0.053 mm <0.053 mm
12.87 a 4.23+0.61a 3.98+030a 320+£029a 145+£022a
13.00 a 426+047a 429+0.38a 2.86+023a 1.59+0.32a
6.30Db 1.84+0.71b 1.91+043b 1.77+0.57 b 0.79+0.11b
4.72b 1.44+0.53 b 1.48+0.76 b 1.49+0.63 b 0.31+0.04b
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3
(
[21-22]
) (
) 30a
>(.25
mm 72.48% ~ 86.33%
[14] (D
>(0.25 mm
3a
0.25 ~ 0.053 mm ( ) >2 mm
[15]
( ) >2 mm
30 a 2 ~0.25 mm
0.25 ~0.053 mm
>2 mm
[23]
- [24] 513C
>2 mm
( )
[17] (51 3
3a
25.00
% 20.00
& 15:00 »=0.008 7x + 15.103
(>2 mm) > ESS 10.00 R*=0.8308
= 10.
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Fig. 1 Correlation between soil organic carbon and input applied as
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Effects of Following-up Fertilization Reforming on Distribution and
Turnover of Aggregate-associated Organic Carbon in Paddy Soils

ZHANG Yi, DAI Qi, YIN Lichu’, GU Zhongyuan
(College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: A 30a experiment was altered and rice straw (C; crop) applied as organic fertilizer was replaced by maize straw
(C4 crop) in 2012. Soil aggregation, aggregate-associated organic carbon contents and its 5'°C values were measured to determine
the effects of following-up fertilization reforming on their distribution and turnover after 3 years fertilization alteration under
seven different fertilization treatments, i.e. high organic material (HOM), normal organic material (NOM), chemical fertilizer
(CF), normal organic fertilization treatment changed from chemical fertilization treatment (C-N), chemical fertilization treatment
changed from original normal organic fertilization treatment(N-C), chemical fertilization treatment changed from original high
organic fertilization treatment (H-C), high organic fertilization treatment changed from original normal organic fertilization
treatment (N-H). The results showed that the macroaggregates (>0.25mm) were the dominant component in the red paddy soil
under all fertilization treatments, accounting for approximately 72.48%—-86.33% of the total soil aggregates. Compared with
chemical fertilizer for 30 years, long term application of organic fertilizerf(HOM and NOM)significantly increased the ratio of the
large macroaggregates (>2mm) and improved MWD. The contents of organic carbon in soil aggregates increased with the
increasing particle size of the aggregates, and macroaggregates were more favorable for soil organic carbon enrichment. Large
macroaggregates (>2mm) were the main contributor of soil organic carbon under organic fertilization treatments (HOM and NOM)
in the red paddy soil, while it was small macroaggregates (2—0.25mm) under chemical fertilization treatment. The more
application of fresh organic carbon, the higher new soil organic carbon content of whole soil and all sizes of aggregates. The new
soil organic carbon was mainly distributed in the macroaggregates (>0.25mm). After 3 years following-up fertilization alteration,
the ratio of the large macroaggregates (>2mm), MWD, organic carbon in whole soil, and aggregate-associated organic carbon was
improved by 7.08%-73.13%, 5.38%—44.22%, 14.53%-38.50% and 0.70%-35.86% respectively under the treatments of
increasing input of organic fertilizer (C-N and N-H), while reduced by 28.17%—43.20%, 21.17%-31.54%, 17.54%-27.30% and
11.49%-29.77% respectively under the treatments of reducing input of organic fertilizer (H-C and N-C). As a conclusion, the
following-up organic fertilization is necessary to maintain or improve red paddy soil aggregation and organic carbon in the
southern China.

Key words: Long-term experiment; Red paddy soil; Soil aggregates; Soil organic carbon; '*C; Fertilization change
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