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20
P NP oM N
1/20m P K PK N
K NK CK 4
47.5 m? 150
1 kgN /hm? 75 kng Oslhm2 150
1 kgKZO/hm2
100 40 45 2
35004'N 113°10'E
605 mm 4 500 kg PK PK
9 1989 —
5.83 g C/kg N 0. 445 g N/kg P 9.51¢g 6 10
PZOSIkg K1.93gKZO/kg N9.51 g N/kg 7 2
P1.93g P,0,/kg K 78.8 gK,O/kg
8.65 NP K 1 2002
7 N 6 11 10 10 2002 7 26 2003
P NPK N 2 28
1 kg/ hm?
Table1 Fertilizer rates of experiment plotsin the period of measurement of soil respiraions kg/ hm?
N P K N N P K N
NPK 60 60 150 0 90 90 75 150 0 60
NP 60 60 0 0 90 90 75 0 0 60
s 0 11.55 85.62 9 317 0 0 30.1 72.24 9 868 60
1/2Qm 0 35.77 117.8 4 659 75 15 52.55 111.6 5905 60
X 0 60 150 0 0 0 75 150 0 0
NK 60 0 150 0 90 90 0 150 0 60
CK 0 0 0 0 0 0 0 0 0 0
3
3 1 4
7 1 1 M zF‘1 F‘ /2% t t‘*24
3 7 1 M F @, i
5 5 t
3 1 1
31.5mx30.5mx10 cm
50 mL .1
3
20 mL 18 mL
8 00 11 00 oM C
2002 8.73 g/kg
Shimadzu GC 1/20m 1
14B Co, TCD 1/20M 2000

7.069/ kg



689

10. 00
= 9.00
<
= 8.00
B 7.00
£ 6.00
ﬁ 5. 00
4.00
3-00 1089 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
E 5
1
Fig.1 Yearly variaion of soil organic C in plough layer
NPK NP NPK 3 336 kg (132 -C/hm?
NP 3004kgCO,-C/hm PK NK
NPK NP 1997 CK
5.23 g/kg
PK
1989__1994 NK CK NP
c PK NP PK NK
c
c
oM c 1/20M NPK NP PK 2 oo,
c c 56 59
32 %
7 9
c
NPK NP
1/20M OM 2
225 kg 2002
oM x 30 70
2002 1989
10 145 kg/hm? 780kg C/ hm? 1/20M
5 806 kgl hm?
NPK NP 1456 kg/ hm? PK
@, NK mgdo,-C/ m?. h
3 255 kgC/hm?  CK 3 239 kg/hm?
oM NPK
OoM NPK
2.2 OM NPK CK
oM NPK CK
am 1/20M 3873 3 733 kg COZ-C/ oM NPK
hm?

NPK
NPK
CK

10
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2
Table2 Influence of fertilization on soil respiration
2
kgC02-C/hm kg0, /hm? K gCO,-C /hm?
oM 3873 +295.3a 2278 +248.9a 59 1316 4+46.4a 34
1/2Qm 3733 +117.2a 2134 4+51.8a 57 1313 +50.4a 35
NPK 3336 +83.0b 1880 +29.9b 56 1224 4+115.5a 37
NP 3004 +31.6¢ 1727 £93.9b 57 1039 +64.6b 35
PK 2 141 +184.0d 1229 +96.4c 57 735 +60.4c 34
NK 2008 +90. 4d 1161 +29.1c 58 679 +44.3c 34
X 1937 +124.0d 1142 +84.6¢ 59 609 +48.7¢c 32
5
300 80
< 250| ¢ CM 70 —4—CM——NPK—— CK
- ——NPK 60
%f} 200 A CK 50
=g 150 40
®Oo 30
o0
E 100 20
50 10
0 1 11 23 37 46 57 67 80 102 13 26 40 88 139 155 176 191 204 228
B/ R HMERE (R)
2
Fig.2 Rate of soil respiration during the maize and wheat growth period
2.3 _ 0.85 kg CO,-C NK  1.48 kg CO,-C CK
1.92 kg COZ—C
3 NPK 1/2 oM
11 259 kg/hm? 11 493 kg/hm? NP
10 226 kg/ hm? OM 9 557 kg/ hm?
PK NK CK
CO 3
2
1 kg 0.29 0.41 kgQ0,-C PK 1
3

Table3 Comparison of crop yield ratio of soil respiration

torop yield and amount of root and residual straw

/
kg/hm? @,-C kg/km? kg/hm? kg/hm?

NPK  11295424a  0.3040.0la 2 854342 2013 +40a
1/20M 11493420a  0.3240.02a 2 829446a 2129 +50a
NP 102264155b  0.2940.0la  2680442b 1667 +49b
oM 95574121c  0.4140.03a 2 358463c 1730 +80b
PK  250946137d  0.85 +0.(8b 534 433c 540 +37C
NK 1365493 ¢ 1.48 +0. 16¢ 29430 179 +3d
X 1007 +49 f 1.92 0. 03d 26 +17e 159 +10e

5

9

1/20M 2000

7.06 g/kg

5.8 g/kg
NPK
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STORACGE OF SOL ORGANC C AND sOL RESPIRATION AS
EFFECTED BY LONG-TERM QUANTITATIVE FERTILIZATION

MENG Lei DING Wei-xin CAl Zu-cong QN Sheng-wu
State Key Laboratory of Soil and Sustainable Agriculture Institute of Soil Science CAS Nanjing 210008 China

Abstract To understand the influence of organic manures composted with the wheat straws oilcakes and cot-
tonseed cakes and chemical fertilizers on soil organic carbon and soil productivity along-term plot experiment was
established in a calcareous fluvo-aquic soil aquic inceptisol in Fenggiu county Henan province Chinain Sep-
tember 1989 and was used to monitor soil respiration during the maize and wheat grow h seasons from June 2002 to
June 2003. The study involved 7 treatments organic manure OM half organic manure plus half fertilizer N

1/20M fertilizer NPK ~ NPK fertilizer NP NP fertilizer NK ~ NK fertilizer PK ~ PK and control

CK . The input of NPK as either organic manures or chemical fertilizers not only greatl y improved soil producti vi-
ty but also was of benefit to the soil as a carbon sink. However the organic carbon in soils amended with organic
manure was greatly higher than in the soil fertilized with chemical fertilizers and increased with the rate of organic
manure applied. CO2 flux resulted from soil respiration main'y occurred during the maize growth period accounting
for 56 59 of annual CO2 emission whereas 32 37  during the wheat growth period. The study suggests
that the combination application of organic manures and chemical fertilizers should be the optimal measurefrom the
viewpont of environment and economy. A further study isnecessary to e ucidate the reasonable and feasibl e ratio of
organic manure to chemical fertilizers which will benefit the soil fertility productivity and global environment.

Key words Rotation of maize-winter wheat Soil organic carbon Soil respiration.





