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(1 210095 2 100081)
Fe, ( 10.5% ~ 58.5%) Feq (
0.4% ~ 13.8%) Fe,/Feq 19% ~ 76% Fe, 250 ~ 53 pm
(<53 um) 2000~ 250 um Feq 2250 ~ 53 um >2 000 ~ 250 um > (<53 pum), Fe,/Feq (<53 pum)
250 ~ 53 um 2 000 ~ 250 pm Fe, Feo/Feq
(P<0.05 r=0.953~0.779 r=0.991 ~ 0.823) Feq
(P<0.05 r = -0.964 ~ —0.651) Fe,
Fe,/Feq
S153
1
1.1
Eh pH
[1
(28°21'N 116°10'E)
18.1°C
s . 1 727 mm 1981
A-P-WI1-W2-G
0~20cm
pH 5.7 16.2 g/kg
1.58 g/kg 0.51 g/kg 144 mg/kg
10.3 mg/kg 38.2 mg/kg CEC
5.45 cmol/kg
(CK)
(NPK) NPK+ (A)
NPK+ + (AS) NPK+
+ (AP) NPK+
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+ + (APS) 6 APS N 283 g/kg P10.3
(7.0% P) g’kg K 9.80 g/kg
NPK N P K 1 3
N P K 56% 60% 2006
72% N 27.6 g’lkg P 2.00
g/kg K 8.50 g/kg APS 2 mm 2
AS N 7.27 g/kg P 1.00
g/kg K 19.6 g/kg AP
1 ZrEBEALIE Ry AR A 2 A0 T 1R RAKA A
Table 1 Amounts of fertilizers and fractions of soil aggregates under different fertilizer managements
(kg/hm?) (10°kg/hm?) (g/kg)
N p K (10°kg/ (hm’® * a))  2000~250 um 250 ~53um <53 pm
CK 0 0 0 0 0 0 1.28 539+15 26011 260+5
NPK 160.0 16.4 100.0 0 0 0 1.72 505+8 286+ 14 286+8
A 70.0 6.5 28.0 2.25 0 0 2.48 510+7 255+11 255+6
AS 70.0 6.5 28.0 2.25 4.05 0 4.10 529+5 24619 24613
AP 70.0 6.5 28.0 2.25 0 7.90 5.17 505+12 245138 245+4
APS 70.0 6.5 28.0 2.25 4.05 7.90 6.77 511£19 240+10 2407
1.2 g’ 15 cm 4237 g/kg 161.6 g/kg 398.1 g/kg
1.2 25.0% 50% 2 000 ~ 250 pm
) 2 mm 2 000 ~
250 pm 250 ~53 pym <53 um 3 1
20g 2 mm
<53 pm CK
10 min 50 <53 ym
<3cm 250 um 2000 ~ 250 pm
53 um 250 ~ 53 um (D
53 pum <53 pum (Fe,)
60°C
1.3 (Feo) 2
DCB - Fe, 4.39 ~ 6.96 g/kg 5.57
g/kg CK Fe,
10.5% ~ 58.5%
[10] Fe,
14
Fe, Fe, APS
SPSS16.0 (ANOVA) AP (NPK)
(P<0.05) AS A
Fe, 250 ~ 53 um
2 (<53 um) 2000 ~ 250 pm 250 ~ 53 um
2.1 Fe, <53 pum Fe,
1 <53 um 4.7% ~ 19.9% 2 000 ~ 250 pm Fe,
24.0% ~ 28.6% 250 ~ 53 um 201% ~  27.7%~343%( 2)
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2.2 (<53 um) 250 ~ 53 um Feq
2 000 ~ 250 pm Feq 4.1% ~
(Fey) 2 Feq 20.7% <53 um Feq 27.0% ~ 62.3%
18.8 ~21.8 g/kg 20.2 g/kg 2.3
Feq CK 2000 ~ 250 pm (
250 ~ 53 pm <53 um 0.4% ~ Fe,/Feq)
13.8% 0.8%~13.2% 2.0%~13.6% 1.1% ~23.6% ( Fe,/Feq 1
2) Fe/Feq CK 2 000 ~ 250 pm
Feq 250 ~53 um 2 000 ~ 250 um 250 ~ 53 ym <53 pm 19% ~

*2 ARANBEAARXTEALERERAR KNGS LKE S E(g/ke)

Table 2 Effects of different organic fertilization managements on contents of Fe, and Fe, in bulks and

different particle-size fractions of aggregates

2000 ~ 250 pm 250 ~ 53 um

<53 pm

Fe,

Fed

Fe, Feq Fe, Feq

Fe, Feq

CK 439 £0.18¢c 21.8 +0.6a
NPK 536 £ 0.11b 21.7 £ 1.4a
A 4.85+£0.12bc 20.1 £ 09a
AS 507 £0.13bc 19.6 =29a

3.81 2 0.29Cc 21.6 = 0.9 ABa 4.92 = 0.39 Ac 24.1 £ 1.2 Aa
5.00 = 0.08Cb 208 = 0.5Ba 6.54 = 0.09 Ab 23.6 = 0.4 Aa
429 £ 0.10Bbc 19.8 = 1.5Aa 5.63 £ 0.23 Abc20.8 £ 2.0 Aa
4.66 + 0.29Bbc 21.4 = 1.4 ABa 595 + 0.23 Abc22.3 = 1.3 Aa

4.70 £ 0.27 Be 18.4 = 1.9Ba

5.67 = 0.31 Babc 18.2 + 0.9 Ba

491 £ 0.19Bbc 164 = 0.8 Aa

5.43 + 0.38 ABabc 17.1 £ 1.9Ba

AP 677+ 0.15a 188 £28a 6.04+043Aa 187+ 14Aa 8.01 £0.52Aa 22.6 + 28 Aa 6.68 = 0.81 Aabc 17.3 £ 3.3 Aa
APS 696 £ 037a 195+ 22a 639+ 035Aa 198+ 1.5ABa 8.58 + 0.68 Aa 228 = 2.1 Aa 725+ 063Aa 140+ 2.7Ba
(P<0.05) (P<0.05)
0554 44 0.554 2000~250 pm
0.50 0.50
0.45 4 0.45 4
0.40 4 0.40 4
a
0.35 4 aTb T 0.35 1 a
0.30 c T 0.30 1 ab
cd d I
0254 . T i 0.25 ¢ d d
5 + T T
£ 020 0204 ¢ ) U
£ 0.154 0.15 1 %
» CK NPK A AS AP APS CK NPK A AS AP APS
it
=
f_@; 0.55{ 250~53 um 0.554 <53 pm a
0.50 0.50 1 i
0.45 0.45 1 —
0.40 4 . a 0.40 b —
al T 1
0.35 T 0.35 1 . od —
c —
030 T c 0301 % de | =
0.25 4 0.25 = —
0.20 0.20 —
0.15 4 0.154 —
A AS AP APS CK NPK A AS AP APS
i

B1 AEERARTEALIRERERARKCAKEERTL

Fig. 1 Fe,/Feq ratios in bulk soil and different particle-size fractions of aggregates in different treatments
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76% 22.5% ~75.8% 33.8%~72.9% 5.7% ~97.3% 24

Fe /Feqy
APS 4] (NPK) CK
Fe,/Feq 34.4% CK  93.8% ~
A 428.9%( 1) APS
Fe/Feq (<53 um) A AS AP
250 ~53 pm 2 000 ~ 250 pm <53 um 173.0% 65.1% 30.1%
250 ~ 53 um 0.8% ~ 44.4% (SOC) (R>=0.828
2000 ~250 pm 23.9% ~ 65.14% P=0.007 1 2)
7 st 72 000-250um
354 35
301 30
1 a a 1 b ab f
25 - . d ¢ Z E .- 25 - d c /“'
204 4 3 204 ¢ /
15 15 1
10 10 1
% 51 5
2 ]
mig,q O T T T T T T T T T T T v O T T T T T T T T T T T 1
e CK NPK A AS AP APS CK NPK A AS AP APS
X
= ; i
& 40 | 250~53pm 0 ] <53 um
35 ] . a 351
30 A b c 5 30 A
| d % ]
€
254 - 25
20 20 - a
] ] c b
151 154 e d ¢
10 10 -
54 54
0 T T T T T T T T T T 1 O T T T T T T 1
CK NPK A AS AP APS CK NPK A AS AP APS
poszil

2 X LIERZRARKAEGNHRE BT

Fig. 2 Effects of fertilization management on contents of soil organic carbon in bulk soil and different particle-size fractions of aggregates

(P<0.01 3)
CK Feqy
13.7% ~ 31.8% (NPK) CK (Fe,)
(Feo/Fey) Fe,
NPK
7.3% ~ 24.3%( 2) (Feq) Fe, Fey/Feq
(1] Feq (P<0.05 3)

Feq4 Fe, Fe,/Feq
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F3 TEXERELAG. FEEUSKMEUKEESHIRSEMNHEXXR
Table 3 Relationships between SOC and the contents of Fe,, Feq and Feo/Feq
Fe, Fe,/ Feq
r P r P r P
0.851* 0.032 -0.964%* 0.002 0.894* 0.016
2 000 ~ 250 pm 0.779* 0.048 -0.842%* 0.035 0.823* 0.044
250 ~ 53 um 0.872* 0.024 -0.651 0.069 0.938** 0.006
<53 pm 0.953** 0.003 -0.823* 0.044 0.991%** 0.000
*x P<0.01 * P<0.05
2
NPK (4]
250 ~53 um 2 000 ~ 250 pm Fe, [19-24] Fe,
(<53 pum) 250 ~ 53 um NPK APS Fe,
2 000 ~ 250 pm 18.1% ~ 25.3%
<53um 67.7% ~ 98.6% >53 um
APS 231
AP A AS 2 000 ~ 250 pm 250 ~
(NPK) <53 pm 53 pm 53 pm
APS 53 um
AP CK 250 ~ 53 pm
37.0% 18.1%) A AS
(NPK) CK
(P>0.05 2) <53 pm
Fe, Fe,/Feq 250 ~ 53 pm (<53 pum) 2 000~
(P<0.05 3) 250 pm 2 000 ~ 250 pm
2 000 ~ 250 pm <53 pum Feq
(P<0.05 3) Fe,
(<53 pm )>250 ~ 53 pym > 2 000 ~
3 250 um
[26-27]
[12]
4
Eh pH t () CK Fe,
10.5% ~ 58.5% Feq 0.4% ~
() 13.8% Fe, 250 ~
[14-13] 53 um (<53 um) 2 000 ~ 250 pm Fey
Fe, 250 ~ 53 ym 2 000~ 250 um (<53 pm)
[16-17] Fe,/Fey
(1) Fe/Fe; CK 19% ~ 76%
Fe, Fe,/Fey APS Fe,/Feq (<53 um)
CK 250 ~53 ym 2 000~ 250 pm
APS A 2)
AS (NPK) CK
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Relationship Between Distribution Patterns of Iron Oxidates and Soil
Organic Matter in Aggregates of Paddy Soil in A Long-term Fertilization

WANG Ying'?, YAO Shui-hong®*, LI Hui-xin'", ZHANG Bin®
(1 College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China; 2 Institute of
Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: In order to explore the relationship between the iron oxidates and soil organic matter in different size aggregates
of paddy soil, based on analyzing the distribution patterns of iron oxidates in different treatments composed of N, P and K
fertilizer and combined application of chemical fertilizer with green manure (Astragalus), rice straw and pig manure from a
long-term experimental field. The results showed the phenomena of increasing Fe, content (10.5%-58.5%) and Fe.,/Feq value
(19%-76%), but decreasing Feyq content (0.4%-13.8%) in bulk soil. The content of Fe, in different size of fractions of soil
decreased as the following order: 250-53 um, < 53 pm, 2 000-250 pm, and Fe4 showed as: 250-53 um, 2 000-250 pm, < 53 pm.
However, the value of Fe,/Fey decreased as the following one: <53 pm, 250-53 pum, 2 000-250 pm. The content of the SOC
exhibited positive, negative and positive correlates with Fe,, Fe;, and Fe,/Fey respectively. These results suggested that the
activity of iron oxidates can be enhanced by SOC, and the pig manure combined with the N, P and K fertilizer treatment showed
the maximum contents of Fe, and Fe,/Fey.

Key words: Long-term fertilization, Paddy soil, Fe,, Feq, Aggregates
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