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Phosphorus Sorption and Desorption of Agricultural Soils under Differ-
ent Land Uses

Gao Chao' %, Zhang Taolin?> , Wu Weidong1 2(1 . Urban and Resource Sciences , Nanjing University, Nanjing
210093, China; 2 .Institute of Soil Science , Chinese Academy of Sciences, Nanjing 210008 , China)

Abstract : The potential of P loss from soils under different land uses in Taihu Lake watershed was evaluated by labora-
tory experiment . It was shown that although the P sorption capacity of paddy soils under oxidized conditions were little
lower than that of dryland soils the risks of P loss from the former via runoff and leaching were lower than that from
the latter, because the soil P levels of the former were much lower than that of the latter. For most paddy soils the P
sorption capacity increased and the P release decreased under reduced conditions than that under oxidized conditions and
this was attributed to the formation of amorphous Fe’ " hydroxides which have a greater surface area and more P sorp-
tion sites than wellcrystallized Fe’ oxides .
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Table 1  Selected Che mical Properties of the Paddy Soils Studied
pH -1 -1 -1 -1 -1 -1
/g‘ kg /g'kg /g'kg / mg* kg /g'kg /g'kg
6.2(5.6) 28.3(23.1) 2.01(1.51) 0.50(0. 49) 10.6(20.8) 7.8(2.5) 3.3(3.3)
0.7(1.3) 6.5(9.8) 0.40(0. 42) 0.12(0.23) 9.8(23.9) 2.4 (0.8) 0.5(0.4)
7.8(7.8) 50.5(56. 4) 3.51(2.82) 1.17(1.00) 65.5(91.5) 14.4(3.8) 4.8(3.9)
4.9(4.0) 9.1(13.1) 0.82(1.01) 0.22(0.17) 0.39(0.79) 4.3(1.7) 2.6(2.8)
b}
2
Table 2 The comparison of selected P availability and sorption parameters between upland soils and
paddy soils under oxidized conditions
Qn/ mgrkg ™! MBC/ Lo kg™ ! SPR/ mg* kg™ EPCy/pg* L' RDP/ mg* kg™
735.6 763.3 134.7 177.1 102.5 97.8 33.8 68.1 0.33 0.61
111.7 232.1 50.4 192. 4 24.0 64.6 21.1 83.0 0.20 0.72
970.9 1149.4 215.1 534.8 157.5 208.1 103.4 263.0 0.96 2.29
555.6 460.8 47.3 33.2 58.7 33.0 12.1 11.9 0.12 0.12
b 2 2 b
B b ( ) 2
b 2
2 2
2
, 17
2.3 ( 1-~5),
18 30d ,
b
( 3. pH 1.5, (r=0.75""")( 6).
3 30d
Table 3  Changes in the selected P availability and sorption parameters of
the studied soils following 30 days submergence
AFe AAl AQ, AMBC ASPR AEPC, ARDP
ApH
lgvkg ! lgkg' /mgrkg”!  /Lekg' /mgkg!  /pgrl7' /mgrkgl!
1.5 1.93 -0.3 1545 905 177 -6.0 - 0.06
0.5 1.07 0.73 490 543 97 14.8 0.14
2.3 3.69 0.62 2026 1680 287 12.5 0.13
0.3 - 0.30 -2.00 - 88 - 332 - 72 - 33.9 -0.32
1~5 ,
b 2
: , MBC 154L/ kg

1059L/ kg,

6 ,SPR
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Fig. 4 P-sorption isotherm in Huanni Soil
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Fig. 5 P-sorption isotherm in Wuni Soil
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Table 4 The results of factor analysis
after Promax rotation
Fy F, F; F,
EPC, -0.99 - 0.01 0.10 0.13 ~
RDP -0.98 - 0.06 0.11 0.14 lj‘“
Qun 0.93 0.35 -0.10 0.01 g—f
MB = 100 ¢
C 0.63 0.80 -0.10 - 0.30 3
Y = 343.4x + 882.5
SPR 0.34 0.10 20.90 20.10 < R .
400 =0.75
pH 0.93 - 0.28 0.05 -0.10 1 ) L L ) N
Fe 0.42 0.92 -0.10 -0.10 -200
AFe 0.75 0.59 0.16 - 0.50 -0.5 0.5 1.5 2.5 3.5 4.5
Al - 0.06 - 0.21 0.63 - 0.20 TRk ImE/ g ke’
oM 0.47 - 0.43 0 0.53
Olsen P -0.93 0.28 0.11 0.22 6 JFe AQm
Fig. 6 The relationship between 4Fe and 4Q,,
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