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1
Table 1 Selected properties of soils under different fertilization treatments
pi SMBC/ TOC
Treatment TOC (g kg™ ) TN (gke™!) (S0l H;0= I 2'5) SMBC (mg kg™ ) (%)
CK 19.8 (0.53) C 223 (*0.05) B 7.69(£0.07) A 641(F*146 C 3.3 (F0.12) B
NPK 21.2 (£0.40) B 238 (+0.04) AB 7.39 (£0.25) AB 731. 1 (£55. 8 B 3.45 (0. 2) AB

NPK+ 2250 kg 2.0 (*1.29) A 257 (0. 13) A 7.31(£0.06) B

NPK+ 4 500 kg B.7(10.26) A 245 (0. 32) AB 7.19 ( £0.20) B

8628 (£12.5 A 3.76 (£0.21) A

86.7(£27.2 A 3.7 (F0.15) A

(p< 0.05);
12
1990 10 , 5% 4= 20m’,
( )+ (D) (XK);(2 (NPK):; (3) + 2250 kg hm™?
(NPK+2250kg  );(4) + 4500 kg hm™ (NPK+ 4 500 kg ) NP K
120 75 150 kg hm™ %, (46.2%) (22%) (63.5%)
. 2/ 3 ,1/3
0 05 cem , 2000
5,
13
L] —K,S04
e Shimazu (TOG 500) (21
Kgc 045 : 25¢g s 50 ml s
30 min, 4 500 r min~ ' 10 min, 0. 45 Um , TOG 500 (13
Ba 200 g , 300 ml ,
, , 0. 45 Um , ,
Be (CP/MAS BGNMR) CP/MAS BG NMR
AVANCE DSX 300( Bruker ), 79 kHz, BC 75. 65
MHz, 4000 4 500 Hz, 3998
14 Sc
13C , 6 [ 14, ISJ: 0~ 40 6(
-C, ), 40~ 60 8( -C -(C), 60~ 110 §(
-C -0), 110~ 150 §( - C), 150~ 160 8( -C,
-OH -NH, ), 160~ 1908(  -0Q) -C(110~ 1606) -C+  -C(0~ 1608)
SAS (612 )
2
21
1, 10 , — (TOC)  SMBC
NPK (K , — .
(6] , ,MBC
) : (TN) NPK+ 2 250 kg CK ,
Liang (5] R R
. , NPK , TOC
SMBC X
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, [9, 18] _ [H X
,NPK pH K s B
22
2 ,NPK+ 4500 kg WSOC , NPK
WSOC TOC CK , NPK WSOC
15.3% ,NPK+ 2 250 kg NPK+ 4 500 kg WS0C
24%  20.2% — WSOC s
; NPK WSOC s
: WSoC (e
2
Table 2 Contents of WSOC and its percentages in TOC under different fertilization treatments
WSOC WSOC/TOC
Treatments (mg kg™ 1) (%)
CK 3.9(*15 B 019 ( £0.01) A
NPK R1(*16) C 015 (001 C
NPK+ 2250 kg 38.8(*39) B 017 (*x001) B
NPK+ 4 500 kg 4.5 (%09 A 019 (0. 00) A
(p< 0.05);
3
Table 3 Correlation between soil properties under different fertil zation treatments
. TOC TN pH SMBC WSOC
Coefficient
TOC 1 0000
TN 058 3" 1. 0000
pH -07106"" - 0. 6654 1.000 0
SMBC 09060 " 0. 636 8" - 0839 " 1. 000 0
WSOC 0 644 6* 0. 1845 - 0.3477 0597 0" 1. 000 0
: n( )= 12 % * o p< 00 p<0.01
WSOC SMBC SMBC TOC
(3 WSOC SMBC R WSOC s
[ 19] , (
[20, 21]
23
1 e
1206 308 s 208
C ,308 (CHy)+C 100 6 -C
,1676 -C
C WSOC (4 C
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Fig. 1 BGENMR spectrum of WSOC under different fertil zation treatments

4
Table 4 Chenical composition of WSOC under different treatments
(9
Long chain . . . .
Protein Carbohy drate Aromatic Phenolic Caboxylic (110~ 160) &/
Treatment aliphatic
0~ 40 40~ 60 60~ 110 110~ 150 150~ 160 160~ 190 (0~ 160)5
Relative C dstribution (%)
CK 18.6 10.6 324 1.7 3.6 23.1 19.9
NPK 2.0 9.2 36 0 63 1. 4 25.1 10.3
NPK+ 2250 kg 16.0 13.2 335 123 2.9 22.1 19.5
NPK+ 4 500 kg 21.7 13.0 329 78 1.2 23.4 11.7
4 WSOC C C C
WSOC C s WsOC 1/3; C
G C  WSOC s 4% NPK WSOC C

WS0C ( 2)
, WS0C 10. 3%~ 19.9% Liang " , WS0C
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> 5 8%~ 21.8% |,
2 C 2
. 35% ~ 92%, (2 ,
WSOC s WSOC ;
,  WsOC
24
, , MBC TOC
[.26
(CV) 5, WSoC
R SMBC TOC TN  pH WSOC  SMBC s
WSOC  SMBC TOC TN  pH, WSOC  SMBC
WSOC SMBC  TOC
,  WSOC/TOC SMBC/TOC ,
5
TaHeS5 CV of soil properties under different fertilization treatments( % )
TOC TN pH SMBC ( SMBC/TOC) WSOC (WSOC/TOC)
8.00 59 2.88 14.06 (6. 32) 14.27 (10 94
3
C C C )
WSOC/TOC SMBC/ TOC R WSOC/TOC
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CONTENTS OF WSOC AND CHARACTERISTICS OF ITS COMPOSITION
UNDER DIFFERENT FERTILIZATION SYSTEMS
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Summary

Under a longterm experiment on different fertilization treatments, the contents of watersoluble or
ganic carbon (WSOC) in the soil ranged from 32. 1 to 45. 5mg kg™ !, following the order of NPK+ 4 500
kg rice strawv> NPK+ 2 250 kg rice straw> CK> NPK. The percentages of WSOC to total soil organic
carbon (TOC) ranged from 0. 15% to 0. 19%, following the order of NPK+ 4 500 kg rice straw =~CK>
NPK+ 2250 kg rice straw> NPK. The contents of WSOC had significantly positive correlations with both
TOC and soil microbial biomass carbon(SMBC) . ®C-NMR results showed tha WSOC were mainly conr
posed of carbohydraes carbon, carboxyl carbon and long chain aliphatic catbon. Under different fertilizr
tion treatments, the coefficients of variation ( CV) of WSOC/TOC and SMBC/TOC were lower than those
of their absolute contents in soil. Furthermore, the CV of WSOC/TOC was higher than that of SMBC/
TOC. The percentage of WSOC to TOC was a good indicator of the quality of soil organic mater under dif
ferent fertilizat ion treatments.

Key words Fertilization, Water soluble organic carbon, BC-NMR, Strudure characteristics,
Quality of soil organic matter



