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2mm 2~ 3 mm 3~ Smm ;
POM Nmwp= —MVD (2)
1. 2 I'max— T'min
1.2.1 POM Cambardella  '® NMWD s T
, s I'min
, 30 Hm , > 0Hm 1.3 (12
< 50Mm , 50 C , < 50 Hm : KoGrO7H2304 ; :
s 5 : N pH
(MOM) , POM ;
1.85¢ cm ° POM 14
, SPSS10.0
POM , 0.1499 mm (ANOVA) (p< 0.05)
(1SD)
1.2.2 Le Bissor
nais'*! 40 C 2
( MWD ) 2.1
[10, 117 (
’ 1 1
B Z ri-1+ r; y . 1 ) )
MWD = 2.7 m () 15% ~ 47%  31% ~ 60%,
Ti L ( mm) » TO= T1, I'n= NPK+ OM s CK
Fat 13 mi i ,n 15% 31% C/N , 10.9
9.5~ 10.0
1 (1981~ 2001

Table 1 Effects of bng temm fertilizations on selected soil properties of paddy soil (1981~ 2001)

Organic C Total N Sand

o Silkt Clay C/N pH Porosity
Fertilization treatments 1O
(gke ) (1) (%)
. 16.3 1.49 — — — 10.9 69 . 3
Before experiment
CKY 18.8 1.95 135 539 327 9.6 53 57.2
NPK? 19.0 2.00 197 485 318 9.5 56 5.7
NPK(= )% 19.3 2.03 217 468 316 9.5 56 5.9
NPK+ OM? 24.0 2.39 244 441 315 10.0 63 3. 0

1) CK: No fertilzation;2) NPK:

and famyard manure.

2.2 POM

, C/N

, Fertilization with chemical N, P, K fertilizers; 3) NPK(=):
chemical N, P, K fertilizers at a rate twice as high as in treament NPK; 4) NPK+ OM:

Fertil zaton with

Fertilization with chemical N, P, K fertilizers

NPK NPK(= ) NPK+ OM  POM

K L1~ 1.3 L2~ 1.4 1.5~
1.9 NPK NPK(=)

POM , NPK + OM
(p < 0.05) 39%~ 71%



914 41

2 C/N
Table 2 Soil organic C, total N and C/N ratio of aggregates diferent i skze fractions
3~ 5 mm 2~ 3 mm I~ 2mm
Fertilization treatments Organic € Total N C/N OrganicC ~ Total N C/N Organic C Total N C/N
—(gkg ) —— —(g kg ) —— —(gkg”)——
CK 17. 19 2.21 7.78 1795 2.2 8. 16 18.51 2.22 8 34
NPK 17.78 2.24 7.94 18 07 223 8 10 18.59 2.36 78
NPK(=) 18.13 2.21 8.20 18 %2 221 8. 56 19. 14 2.35 8 14
NPK+ OM 2.27 2.66 8.37 22 21 2 67 8 32 22.56 2.76 817
4 I—
P L 13- Smm EEE2-3mm ] |~2mm
= H As ! ’
5 | POM (p< 0.05) 3~
g 4o B
Ef Ba B AB 5 mm ,CK NPK NPK(= ) NPK+ OM
2% o
Bs 2 = Ac 1~ 2 mm POM
£ Be ""l 21 19 22 24
- 2.3
_ 3 POM
-1
o NPK NPKi<) NPS-CM POM 278~ 408 g kg™,
Fertlization treatrments #5ES HF -
20.7~ 24.6 g kg~ ! POM
; (p> 0.1),
(p< 0.05) Note: small and capital letters ndicated
significant differences in aggregates of the size fraction and fertilization POM C/N
treatment at p< 0. 05 respedively POM
! POM 5.9%~ 11. 7%,
Fig. 1 Paticulate organic matter concentration in aggregées different in
size fractions i the paddy sols as affected by fertilzation NPK+ OM> NPK( = ) > NPK> (K
3 POM MOM UN

Table3 Organic C, total N and C/N rai of paticulate organic matter and mineral associated organic matter in aggregates different in size fractions

Particulate organic matter (POM) Mineral associated organic matter (MOM )
/ /
Fertilizat ion Organic C~ Total N N Organic C Total N N Recovery
treatments Organic C ratio in POM Organic C ratio in MOM (%)
(5 ke™) to in aggregates (% ) —Agkg h T to in aggregates ( % )
3~ 5mm
CK 408Aa 24. 6Aa 16. 61 59 16. 12Ba 1. 74Ch 9.28 90 8 100. 1
NPK 385Aa 24.0Aa 16. 04 60 16. 34Ba 1. 87Bb 8.72 890 97.7
NPK (=) 387Aa 24. 1Aa 16. 05 61 16. 33Ba 1. 83Bb 8.92 871 96. 1
NPK+ OM 396Aa 24.4Aa 16.22 65 19.92Aa  2.24Aa 8.90 86 4 95.3
2~ 3 mm
CK 363Ab 24.5Aa 14. 81 59 16.17Da 1 81Bab 8.95 86 8 95.7
NPK 335Ab 23.4Aa 14.31 69 16. 41Ca 1. 85Bb 8.89 87 4 96.3
NPK (=) 337Ab 24.0Aa 14.05 67 16. 51Ba 1. 86Bb 8.87 839 92.8

NPK+ OM 348Ab 24.5Aa 14. 18 79 20.02Aa 2.23Aa 8.97 86 3 95.3
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Particulate organic matter (POM) Mineral associated organic matter ( MOM)
/ /
Fertilization N, y . . Recovery
Organic C~ Total N N Organic C~ Total N UN
treatments Organic C ratio in POM Organic C ratio in MOM (%)
-1 ——{g kg ) ——
(gke™) to in aggregates (%) gk ) to in aggregates (%)
I~ 2 mm
CK 278Ac 20 7Ab 13. 45 77 16. 27Ba 1. 86Ca 8.77 84 0 R 8
NPK 284Ac 21 3Ab 13.33 82 16. 45Ba 1. 87Ba 879 84 8 B. 6
NPK (=) 299Ac 22 6Ab 13.23 94 16. 58Ba 1. 89Ca 8.76 825 9. 3
NPK+ OM 301Ac 22 5Ab 13. 36 117 20.37Aa 2.32Aa 8.78 854 M. 2
(p< 005,

(p< 0.05) Note: Small and capital letters indicated significant differences in aggregates of the size fraction and fertilization treatment at p< 0. 05 respectively

(MOM)
(p>0.1), NPK+ OM
MOM
(p< 0.05) ( CK) MOM
, 2~3 mm ,NPK  NPK(=)
MOC  CK MOM
80% ,
NPK + OM ,
NPK(=) NPK, CK NPK+ OM , I~
2 mm 2~
3mm 3~ 5Smm(p< 0.05 MOM C/N (8.8~
9.3) POM C/N (13.2~ 16.6)
2.4
(2
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= M A 1 L
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==

oK NI"K NPR (=)

M EE AL M Ferttlization trestments

(p< 0.05),
(p< 0.05) Note: Small and capital letters indicated sig

nificant differences in aggregates of the same size fraction between fertit
izaton treatments at p< 0. 05 respedively
2
Fig 2 Stability of aggregates of different siz fractions in the paddy soils
as affected by fetilimtion
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, POM C/N L8]
C/'N ) ,
(NPK+ OM) POM C/N 13~ 16 s
POM s NPK 39% ~ C/N s
71% NPK POM POM C/'N
POM, (CK) 1.1~ 1.3 ,
( NPK(=) NPK), ,
POM (13
4
, 21
NPK+ OM> NPK( =) > NPK> (K, POM 4
, POM ,
NPK+ OM> NPK(= )> NPK> CK POM
4 1981~ 2001 (r=0.98 p< 0.01)
POM , C/N

Table 4 Anmal grain yield, srav producton and total biomass of
rice plant above ground as affected by fertilization from 1981~ 2001

Fertilizat ion Rice yield Straw production  Total biomass above

treatments (kg hm™ ?) (kg hm™?) gromnd( kg hm™?
CK 5768 5455 11 22
NPK 8854 8539 17 392
NPK(=) 10 239 10 632 20 872
NPK+ OM 10 657 10 90 21 648
POM
U451 Pisdall 1 POM
POM
; POM
.3 (r= 0.98 p< 0.01)
POM
(D, (19 Dex-
terl 17
(2,
) POM )

POM
POM
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EFFECTS OF FERTILIZATION ON PARTICULATE ORGANIC MATTER
FORMATION AND AGGREGATE STABILITY IN PADDY SOIL

Li Jiangtao'

Zhang Bin't Peng Xinhua' LaiTao?

(1 Institute ¢ Soil Sdence, ChineseAcademy ¢ Sciences, Nanjing 210008, China )

(2 Institwe o Red Soil, Jincian, Jiangxt

Abstract

331700, China)

Particulate organic matter (POM), as an adive pool of soil organic carbon, play an mportant role in C se

questration in aultivated soil. Formation of POM is related to aggregate formation and sensitive to land use and soil management.
The objectives of this study are (1) to determine effects of fertilization on POM content in paddy soil; (2) to determine efed of

fertilization on formation and stability of aggregates; and (3) to clarify relationship between POM and aggregate stability. Soil

samples were llected from the experiment fields of the long-tem fetilization experiment station treated separately with CK
(without fertilization), NPK ( chemical N, P, K fertilizers), NPK(= ) (double the dose in Treament NPK) and NPK+ OM
(NPK plus famyard organic manure) . The results showed that fertilization inareased significantly the content of POM in the soil.
In Treatments NPK, NPK(= ) and NPK+ OM, it increased by 1. 1~ 1.3, 1.2~ 1.4 and 1. 5~ 1. 9 times over that in CK and
in Treatment NPK+ OM it was 37% ~ 71% higher than that in Treaments NPK and NPK(= ). The C/N raio decreased with
the increase in aggregate size, suggesting that the POM in smaller aggregates was older than in larger ones. In terms of aggregate
stability, the treatments were in a decreasing order of NPK+ OM> NPK(= )> NPK> CK. The aggregae stability had a very
significant linear correlation with POM (r= 0.98, p< 0. 01). These results suggest that fertilization increased POM level due to

increased input of organic materials into soil, thus enhancing soil aggregation.
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Paddy soil; Soil organic carbon; Particulate organic matter; Aggregate stability; Longterm fert ilization



