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Effects of long-term cycling of organic matter on soil phosphorus
supplying capacity in a red soil paddy ecosystem
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Abstract The soil P supplying capacity in red paddy soils of different long-term fertilization systems 1990-2004 was
investigated using pot experiment and the differences of soil P supplying capacity in different fertilization treatments were
also studied according to the change of soil P balance total P organic P Olsen-P and MB-P. The results indicated that
soil P supplying capacity was significantly increased by long-term chemical P fertilizer application and kept at the highest
level in the chemical P fertilizer application combined with long-term cycling of organic matter at the same time the av-
erage P uptake of plantation in this treatment was 3.5 times than control no chemical P fertilizer application  and
59.8% higher than chemical P fertilizer application NP NPK . In the long-term chemical N fertilizer application treat-
ment soil P supplying capacity was very low and the total P uptake of plantation was decreased by 17.2% compared with
no fertilizer application. In the application of organic matter cycling and organic matter combined with N fertilizer treat-
ments the total P uptake of plantation were increased by 80.3% and 40.2% respectively. Long-term organic matter
cycling obviously improved microbial fixation of soil P and it was the key approach for the conversion of inorganic P into
extractable P accomplished by microorganisms in paddy soils. Therefore cycling of organic matter combined with chemi-

cal P fertilizer was a good fertilizer management strategy to improve soil P supplying capacity.
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Kp 0.4 MB-P 6.12
MB-C —
K,S0, 8 2
20.0 ¢ 2.1
80 mL 0.5 mol/L K,SO, 30 min 1
TOC Phoenix-
8000 - 29.2% CN+C
C Ke 14.2%
0.45 MB-C NPK NP
0C Olsen-P 2.5%
K, Cr, Oy NaOH 0.5 NP+C NPK+C
mol/L. NaHCO; pH 8.5
H,S0,-H,0, 112 18.3%
Excel2003 SAS
1

Table 1 Content of soil total P Olsen-P MB-P MB-C/P SOC and organic P with different treatments

Treatment Total P Olsen-P MB-P S0C Soil organic P
g/'kg mg/kg mg/kg MB-C/P g/'kg mg/kg
Before exp. 0.60 16.2 15.4 166.3
CK 0.43 de 4.7¢ 17.3 ¢ 47 15.4 ¢ 196 de
C 0.50 de 6.8 d 22.2 be 61 18.8 b 245 be
N 0.42e 4.1e 16.0 ¢ 56 15.8 ¢ 192 e
N+C 0.53 cd 6.6 d 22.5 be 59 20.1 ab 228 bede
NP 0.63 ab 23.8b 24.9 be 42 16.9 be 236 bed
NP+ C 0.71 a 29.1a 36.1a 45 21.3 ab 294 a
NPK 0.60 be 16.4 ¢ 17.9 ¢ 48 17.2 be 215 cde
NPK + C 0.71 a 30.3 a 29.7 ab 51 21.7 a 268 ab
Note 5% Values followed by different letters in the same column mean significant at 5 %
level. The same below.
15
2
CK
20%~50% *
15
15.4%~177.1%
37.3%—~77.1%
CK N 15.4%—~41.6%
48.1% NP  NPK 1
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X g/kg

Y =7.4943X + 74.525 1r=0.900 P <0.01

2 kg/hm?
Table 2 P balance status in red paddy systems under different treatments
P input P ouput
Treatment Fertilizer Straw Manure Seedling Rice harvest Balance status
CK 2.4 22.8 -20.4
C 9.8 15.6 2.4 40.0 -12.2
N 2.4 24.6 -22.2
N+C 12.0 17.4 2.4 41.7 -9.9
NP 39.3 2.4 36.7 5.0
NP+ C 39.3 14.2 18.9 2.4 48.4 26.4
NPK 39.3 2.4 4.7 -1.0
NPK + C 39.3 17.6 20.9 2.4 57.0 23.2
Note 1990 — 2004 The data are the average from 1990 to 2004.
2.2 MB-P MB-P
MB-P
14
Olsen-P r=0.966 P <
0.01 Olsen-P
P <0.05
Olsen-P 15" 51300 kg/hm’
1 CKNC N+
C C N+C
Olsen-P CK N MB-C
< 7.0 mg/kg Al-P Fe-P
MB-P MB-P 6
1
CK
MB-P MB-P Olsen-
MB-P 59.7% p
MB-P 90.3% > 22 kg/hm?
CK N
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259.8% 40.6%
3 3.5
CK NP NPK 59.8%
12.6% 3
18.4% 17.2%
N+ C Olsen-P MB-P
40.2% 4
80.3%
3
Table 3 Effect of long-term fertilization on dry weight and phosphorus uptake of rice
Biomass g/pot DW
Treatment P uptake shoot P uptake of plant
Shoot Whole plant g/pot g/pot
CK 16.7 cd 26.1 cd 48c¢ 12.2 de
C 22.7 abe 32.8 abe 11.7 ¢ 22.0 cd
N 14.6 d 21.3d 4.6 ¢ 10.1 e
N+C 20.4 bed 28.2 bed 93¢ 17.1 de
NP 24.8 ab 35.3 ab 21.2 b 34.5b
NP+ C 28.8 a 38.6 a 36.4 a 53.5a
NPK 24.5 ab 34.1 abc 21.0 b 33.1 be
NPK + C 28.5 a 38.9a 36.9 a 54.5 a
Olsen-P MB-P
Table 4 Correlation of total P Olsen-P MB-P organic P with plant biomass and phosphorus uptake
Soil parameter
Plant parameter
Total P Olsen-P MB-P Organic P
Biomass of shoot 0.968" * 0.907" * 0.834" 0.891°
Biomass of whole plant 0.943" " 0.891"~ 0.799" 0.860" "
P uptake by shoot 0.971° 0.963" * 0.860" * 0.867" "~
P uptake by plant 0.973* * 0.963* * 0.861" * 0.871" *
% 1yos=0.707 * * 150 =0.834
Olsen-P 15> 800 mg/kg
MB-C/P MB-P
MB-C/P MB-P Olsen-P
16
3
MB-C/P
47 1 75 %—~—90 %
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