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Effects of different fertilization on soil organic carbon distribution and storage

in micro-aggregates of red paddy topsoil
YUAN Ying-Hong!, LI Hui-Xin', HUANG Qian-Ru?, HU Feng', PAN Gen-Xing' (1. College of Resources and

Environmental Sciences, Nanjing Agricultural University, Nanjing 210095; 2. Jiangxi Institute of Red Soil,Jinxian 331717 ). Acta Ecologica

Sinica,2004,24(12):2961~2966.
Abstract : A long-term field experiment was set in Jinxian County, Institute of Red Soil of Jiangxi Province (N28°15" 30", E116°

20" 44"). One of the aims of the experiment was to study soil organic carbon (SOC) distribution and storage in different size
groups of micro-aggregate in surface layer (0-17cm) of red paddy soil impacted by different fertilizers. Treatments were: (1)
zero fertilization (CK), (2) chemical fertilizers along (NPK), (3) organic fertilizers along (OM) and (4) a combination of
chemical and organic fertilizers (NPKM). A modified method was used for separating micro-aggregates. Results showed that
soil micro-aggregate in size group 0. 02~0. 05mm occupied >>40% of the total from all treatments. The percentage of the rest
size group decreased in the following order: 0.002 ~ 0.02mm, 0.05~0.1mm, 0.1~0.2mm, <{0.002mm and > 0. Zmm.
Long-term application of different fertilizers significantly increased the micro-aggregate size group of 0.002~ 0. 02mm and
decreased the size group <C0.002mm as compared with zero fertilization (CK). Results also showed that soil organic carbon
increased in all fertilized treatments and the concentration decreased in the sequence of NPKM > OM > NPK > CK. The
amount of SOC and the amount of size group of 0. 002~0. 02mm had positively linear relationship, while the relationship with
the quantity of size group <C0.002mm was negatively linear. The content of SOC in different size groups decreased in the
sequence of >0. 2mm, 0.1~0. 2mm, <0. 002mm, 0. 05~0. lmm, 0. 002~0. 02mm, 0. 02~0. 05mm. However, compared to
the SOC content in all size groups among treatments, the OM and NPKM were significantly higher than those in corresponding

size group of micro-aggregate of NPK and CK. As to the treatment of NPK, only the SOC content of >>0. Zmm group was
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prominently higher than that in relevant group of CK. The storage of total SOC increased in the sequence of CK < NPK <C
OM << NPKM. Compared to SOC storage in different size groups, it was significantly decreased in <{0. 002mm group but was
increased in the group of >>0. 002mm among treatments. The newly enriched organic carbon mostly appeared in size groups of
0.1~0. 05mm, 0.05~0.02mm and 0. 02~0. 002mm, so they were main carriers of SOC storage. Results indicated that long-
term application of organic fertilizer, or combination of organic and inorganic fertilizer significantly promotes soil organic
carbon sequestration in red paddy soil.
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Table 2 The basic properties of red paddy topsoil
FHYLC OrganicC £ N Total N £ P Total P 4 K Total K K N Hydrolyzable N F2%r P Available P A% K Available K

pH

(g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
6. 9 16. 22 0. 952 0. 052 1. 07 143.7 5.9 71. 2
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Table 2 Distribution of soil micro-aggregates in paddy soil applied

with different fertilizer
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NPKM 3.5d 24. Oa 40. 8a 15. Ba 10. 6a 5. 4a

A HLAE DL R A HLEVLAE BC M 68 3E B B o B D
RAEMESEIFHM 0. 02~0.002mm 1 H K

HBHERE.
2.1.2 ABLIHEARKSESTEAINERXR LHAEN

REERHE L BHARENER. BREWH, LA VLR ER KBRS R -
MESMARKZRAGEEEEFVNHEX LR, BRI EBEARER
0. 05mm. 0. 05~ 0. 1mm. 0. 1 ~0. 2mm & >>0. 2mm & &% ARk S RO T LA B, H
BANES SRS SEEHEVNBRBHEEAH - HEFTESINN.
— 0.865z + 24.057, R, = 0.8951 * % (n = 12);
yY1s vz H4F B R <<0. 002mm Ml 0. 002~0. 02mm A RBEE TS &2 N4
- A VLB S B, 0.002~0.02mm A RASEMEZEMN,.2EF]
IR RIEE AN 2 AP —EPLUIEECHE , BEA WM F 0. 002~0. 0Z2mm

: ¥2)

~0. 02mm &

A

MR LR L, FEE -
ARASRHEZEBS EREAMERKER. B

Y1 =

I, FEE T,

AR E 23 P A R AR BT AL
e S 42 3 5t K A £ LA B R TRDRL R i B SR KA LR & BB R TR

2.2

2.2.1 EREAEMNAKELENKRIENZW AR

*» PRI EHHEHRENFBUOAHRB, RASLHEZEE
S B E(p<<0.05, X HHE), TR Values with the various letters in

each column mean significantly different according to Duncan’s

multiple range test (p<C0.05), the same below

4 7 S Ak R %o 41 338 K 7

- KB H
- g,
I 3% 35 4L B 8 9 << 0. 002mm F1 0. 002

BAEESEWS

=5 A

F-[7.19,20]

-

il

i EfriRk, A [B) i AE A& 28 0. 02~

y, = 0.7008x + 7.436, R, = 0.9196" (n = 12)
-EAYRSE ;R IMHXAR . HU LS ITH
= AR R T <<0. 002mm K

- ENBR S BRARAHE W, AE3ITLUEN,3

TR IEANFE S CK AbFEAR HL B LB S B B8 A (5 F2 55 (0 18 n , 33 im A9 5 & :NPKM>OM>NPK, NPK 435 CK 4b 3 H H
AN EA N IAY BERAEE . XTI EEATHIMMHENBERNERSIR L EFIKIENAN. OMH
NPKM 4385 CK 4 M, THEAVBRHER N, 2R XEEKE. FERAEAVNIEEERS T 2 HAIEKNET R,
#3 FTRAKBLRTABLIRE&EMAREEHNHNZE(0~100cm)
) Table 3 SOC contents in soil mncro aggregates af paddy soil applled with different fertilizer
Bk EE Content of SOC (g » kg™ 1)
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Table 4 SOC stock in soil micro-aggregates of paddy soil applied with different fertilizer
A MLk 2 & Content of SOC(kg)
L £+ BRI E B Soil micro-aggregates (mm)
Treatments
Soil <_0. 002 0.002~0. 02 0. 02~0. 05 0.05~0.1 0.1~0.2 =>0. 2
CK 33781b 4478a 5412c 10628¢ 4349hb 5631c 3141c
(13.3%)* (16.1%) (31.6%) (12.9%) (16.7%) (9.3%)
NPK 34119b 3411b 6163b 10658¢ 4331b 6070b 3416¢
(10. 0%%) (18.1%) (31.3%) (12. 7%) (17.8%) (10.0%)
OM 40711a 3192b 8181a 12286b 6444a 6642a 4313b
(7-5%) (19-3%) (29.0%) (15-2%) (15-7%) (10.2%)
NPKM 41028a 2075¢ 8425a 13096a 6447a 6900a 4701a
(5.0%) (20.2%) (31.4%) (15.5%) (16.6%) (11.3%)

* EEABEBEZIRERMAREEIBRE 5421+ 8 E S Numbers in bracket means the percentage of SOC in different micro-aggregates

to total soil
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(3)OM .NPKM &b 38 £ 5 35 48 i1 >0. 002mm 45 5 5% P 38 P4 WLB (R0 DR 77 8. 30 3 00 10 70 LR 35 8 10 28 B S 4k 0. 05~
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