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Total-P and Olsen-P dynamics of long-term experiment without fertilization
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Abstract Dynamics of total phosphorus and Olsen-P of soils without fertilization were studied with long-term experiment
on eleven typical soils. The results indicated that changes of Olsen-P were more significant than that of total P over time
in all soils. Soil total P decreased linearly with time for gray desert soil paddy soil and fluvo-aquic soil but did not
change significantly for other soils. Decreases in soil total P was not significantly correlated with crop P uptake. Tendency
of soil Olsen-P decrease differed with initial Olsen-P content in the soils. When initial Olsen-P was greater than 20
mg/kg it decreased quickly and reduced 30 mg/kg in 5 years and reduced 40.5 mg/kg in 25 years. When initial Olsen-
P was between 10 mg/kg and 20 mg/kg they decreased slowly and reduced 15 mg/kg in 5 years and 19 mg/kg in 15
years. When initial Olsen-P was less than 10 mg/kg there was no obvious change over time. The ratios of Olsen-P to to-
tal-P and avail-N to Olsen-P were two important factors influencing Olsen-P change. Olsen-P decreased linearly with ratio
of Olsen-P to total-P.
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Table 1 Properties of original soils used for the long-term experiments
Soil. type oM Total N Total P Avail N Olsen-P Avail K pH
kg mg/ kg
BS 27.0 1.48 1.07 149.2 51.0 210.0 7.4
WPS 27.4 — 1.00 150.7 5.00 98.5 6.3
CPS 35.5 2.05 0.66 151.0 10.2 62.3 6.6
NPS 25.6 1.36 0.49 81.6 20.8 35.0 6.5
HPS 28.7 1.67 1.10 94.1 77.2 67.5 6.6
PuS 25.5 1.58 0.54 95.0 5.4 112.1 7.2
IS 10.9 0.83 0.61 61.3 9.57 191.0 8.6
YF 10.8 0.66 0.74 — 12.0 63.0 8.0
FA 10.2 1.01 0.64 76.6 9.6 65.0 8.3
ID 12.1 0.76 0.82 28.1 21.7 99.1 8.5
GD 15.2 0.87 0.67 55.2 3.4 288.0 8.1

Note  BS—Black soil WPS—Wuhan paddy soil CPS—Changsha paddy soil NPS—Nanchang paddy soil HPS—Hangzhou paddy soil PuS—Pur-
plish soil LS—Loess soil YF—Yellow fluvo-aquic soil FA—Fluvo-aquic soil ID—TIrrigated desert soil GD—Grey desert soil. The same below.
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Table 2 Basic information of long-term experiments
Soil type Start time Cropping system
BS 1980 — — Wheat—-Soybean—Corn  Single cropping system
GD 1990 — Corn—Wheat Single cropping system
ID 1982 — — Wheat—Wheat—Corn  Single cropping system
FA 1990 — Wheat—Corn  Double cropping system
LS 1990 — Wheat—Corn  Double cropping system
YF 1980 — Wheat—Corn  Double cropping system
WPS 1981 — Rice—Wheat Double cropping system
HPS 1990 — — Barley—Rice—Rice Triple cropping system
PuS 1990 — Rice—Wheat Double cropping system
NPS 1984 — Rice—Rice Double cropping system
CPS 1981 — Rice—Rice Double cropping system
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Fig.2 Dynamics of total P in no-fertilizer soils
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Table 3 Output over 10 years in different soils
P Olsen-P 10 10 Olsen-P
Soil type Year Uptake 2P Total P Olsen-P Total P Reduced Olsen P Reduced
kg/hm g'kg g/'kg o/kg % mg/kg %
BS 1980 — 1989 111.2 1.07 51.0 0.13 12.1 20.8 40.8
CPS 1981 ~ 1990 221.0 0.66 10.2 0.10 15.2 6.9 67.6
NPS 1984 — 1993 166.9 0.49 20.8 0.13 26.5 11.8 56.7
HPS 1991 —2000 477.7 1.10 77.2 -0.04 -4.0 6.3 8.2
WPS 1982 ~ 1991 180.7 1.00 5.0 0.02 1.9 ~0.2 ~4.0
PuS 1991 —2000 66.3 0.67 5.4 0.102 15.2 2.3 42.6
YF 1981 ~ 1990 136.3 0.74 12.0 0.08 10.8 7.4 61.7
LS 1991 —2000 103.9 0.61 9.6 0.018 3.0 5.6 58.5
FA 1991 —2000 215.4 0.64 9.4 0.04 6.3 17.8 84.4
ID 1982 — 1991 75.9 0.82 21.7 0.05 6.1 17.7 81.6
GD 1990 — 1999 53.2 0.67 3.4 0.22 33.4 0.5 14.7
2.2 Olsen-P 5.6 ~7.4 mg/kg
2.2.1 Olsen-P
Olsen-P 80%
15 57 % —~68%
41 %—~43% 4
Olsen-P > 40 mg/kg 2.2.3 Olsen-P
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2.2.2 10 Olsen-P Olsen-P
10 Olsen-P 5 mg/kg
20.8 mg/kg 5.7+ 1.3 mg/kg 3.7+£2.5
17.7  17.8 mg/kg mg/ kg 3.7+1.6 mg/kg

11.8 mg/kg
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