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Accumulation and Loss Risk of Soil Phosphorus Under Different Land Uses in Fenjiang River Watershed
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Abstract: Phosphorus(P) is one of the greatest demanded nutrients for crop growth, but unreasonable land use and management are major
factors causing non—point source P pollution. This paper examined accumulation and sorption characteristics and potential loss risk of sur—
face soil P under seven land —use types in the Fenjiang River watershed, using field investigation, laboratory analysis, and mathematical
statistics. The seven land-use types include farmland (FL ), orchard land (OL), tea plantation land (TP ), artificial forest land (AF ), natural
forest land (NL), forage grass land(FG ), and weeds land(WL). The content of soil total P in AF, FG and FL were greater than 1.0 g-kg™,
showing an accumulation trend. In FG and FL, soil Olsen—P content was equal to or higher than 40.0 mg-kg™, exceeding the critical value of
P loss. The content of soil CaCl,—P was higher than 4.5 mg-kg™ in AF, FG and FL, exceeding the critical value of P loss as well. TP soil had
a stronger P sorption and fixation, whereas FL, OL, AF, and FG had a weaker P sorption and fixation, especially AF. The present results
show that AL, FL and FG have higher potential risk of P runoff loss and leaching, while OL, WL and NL have a relatively lower risk of P
loss. TP soil has almost no P loss risk.

Keywords: Fenjiang River watershed; land use types; soil phosphorus; accumulation; potential loss risk
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Table 1 Basic conditions of experimental plots

LRI i Slope/(°) FE#¥% Vegetation FIFAERR Use time AR g 3827 Soil type
Land use type N P,0s

Hhith 2~10 INZE TR CRG Ja] H28) 15 420 | 375~550 110~180 sofe 4
EAGE ] 5~20 B B 3~154F 150~210 50~75 ESCRN
25l b 5-25 Zeht 10 4ELL | 45~105 15~35 ESuEs
TR 5~25 FR NIkl (VN 240~325 75~145 i
F SRk i 15~35 AT BB A IS 4L E — — St
) B b 2~15 SASEEE R 3~10 4F 320~510 100~175 e
B S 2~35 FS 54LE — — S61
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Table 2 Basic properties and phosphorus content of soils in Fenjiang River watershed (mean = SD)

4 F )3 Land use type pH(H,0)  FHL/g ke &ffi/g ke KIFEMER/mg-kg" Olsen-P/mg-kg”" Mehlich3-P/mg-kg™ CaCl,-P/mg-kg

i 6.17~6.99  10.51x1.24b 0.97+0.06¢ 13.31£1.95h 39.97+5.55h 44.34+7.47b 4.53%1.99b

FLBE Ml 7.23~7.84  13.32+2.11b 0.9420.03¢ 5.87+1.25¢d 9.20+2.44¢ 6.75+1.34c 2.15+0.83¢

25 3.87~4.68  12.11x0.78b 0.24+0.02e 1.19+0.82e 4.18+1.70d 4.68+2.73¢ 1.91+1.41c

N ThH 6.88~7.95  22.28+2.65a 1.26+0.06a 6.79+1.30c 15.35+2.37¢ 11.47+1.11c¢ 3.96+1.06¢

1 SR pc 7.48~793  16.52+1.89a  0.65+0.09d 3.87+1.15de 7.54+2.50¢ 8.1022.23¢ 2.16x1.18¢

T B3l 6.32 ~6.95  17.802.12a 1.15£0.09b 18.13+3.31a 49.01+11.61a 77.64+21.22a 6.50+1.63a

FEBH 6.57~734  7.37+0.76¢ 0.60£0.01d  3.88+1.23de 10.00 =1.38¢ 8.96+5.14c 2.65+1.40c
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Figure 1 Isotherms of phosphorus sorption in soils under

different land use types
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