25 3 Vol. 25 No. 3

2011 6 Journal of Soil and Water Conservation Jun. ,2011
1 1.2 2 1
’ ’ ’
(1. s 712100;2. s 712100)
. P , . (NP,PM,NPM) <C0. 25 mm
,  NPM . s
. ( . ) <2 mm
,<0.25 mm . (NP) ., (NPM)
<0. 25 mm ,PM 0.25~2 mm o
:S152. 3 A :1009-2242(2011)03-0151-03

Effects of Fertilization on Soil Particle Composition and Phosphorus
Enrichment in Dry Highland of Loess Plateau
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Abstract: The study on soil particle composition and enrichment of available phosphorus was conducted with
a long-term fertilization field experiment and laboratory analysis methods. The results showed the smaller
soil particle was, the higher the proportion of soil particles was in four fertilization treatments, but the dif-
ferent fertilizer treatments would influence the proportion of the same particle size. The combined application
of nitrogen fertilizer, organic fertilizer on the basis of a single P application (NP ,PM ,NPM), would help to
increase the <C0. 25 mm proportion of particles, the NPM was the most obvious. The long-term application
of organic fertilizer could improve available phosphorus in soil particles, in same time the proportion of the
water-soluble phosphorus in available phosphorus of the soil particles may be increased. Available phosphor-
us in the soil (including Olsen-P, water-soluble phosphorus) mainly enriched in the <2 mm soil particles,
the highest enrichment rate of available phosphorus was in <{0. 25 mm soil particles. The combined applica-
tion of nitrogen and phosphorus fertilizer(NP) or nitrogen, phosphorus and organic fertilizer(NPM) could signif-
icantly improve enrichment rate of available phosphorus in <C0. 25 mm soil particles, but the application of phosphor-
us and organic fertilizer(PM) could increase enrichment rate of available phosphorus in 0. 25~2 mm soil particles.
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o ( . )
1
1.1
, 9.1°%C, 584.1 mm,>10 C 3029 C, 171 d,
,1984 (0—20 cm) :pH 8.1, 10.5 g/kg, 0.8 g/kg,
1.26 g/kg, 3 mg/kg. 4 , P.NP.PM,NPM, P 1
hm?* P, O; 60 kg, M 1 hm? 75 000 kg , N 1hm* N 120 kg, N
,P , 18.1 g/kg, 1. 164 g/kg, 2.4 g/kg),
s . 2010 (0—20 cm) s
1.2
, 0~0.25 mm,0.25~1 mm,1~2 mm,2~5 mm >5mm 5
, (0. 25 mm), P. P, P NaHCO;
[0l P 0.02 mol/L KClI , [1r.12] .
(ER) = (mg)/ (mg),
2 1
2.1 <0.25 mm 0.25~1 mm 1~2 mm 2~5 mm >5 mm
P 0. 36¢ 0. 25b 0. 20b 0. 10a 0.09a
NP 0.40c 0.25b 0.21b 0. 08a 0. 06a
’ PM  0.37c 0.28b 0.21b  0.07a 0.07a
o 1 , NPM  0.44c 0.26b 0.18b  0.07a  0.05a
<0. 25 mm , 5% . .
., >5 mm . s (P)
, (NP), (PM,NPM) <C0. 25 mm ,  NPM ,
<0. 25 mm 0.44; P) 0. 36,
. . <0. 25 mm , )
2.2
2.2.1 « 2,
:PM>NPM>P>NP, 1 .
(P) >5 mm <5 mm ; NP
,<<0. 25 mm ; PM.NPM
, <2 mm , )
2.2.2 )
« 2, ., :PM>NPM>P>NP,
o (P), 2~5mm R
; (PM), >5 mm , ; NPM <0. 25
mm ,0. 25~5mm , 2.5mg/kg, >5mm , 1.876
mg/kg; NP,<0. 25 mm , >2mm ,
0.172mg/kg  0.186mg/kg, o

2 ,
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(PM.NPM) , 0. 05 , (P,
NP) 1 s ’
, [3]
2
/ / / / / / / /
mm (mg+ kg ') (mgekg ") mm (mg+kg ') (mge-kg ")
<0. 25 27.66b 0.841a 0.030 <0. 25 56. 48c 2.878¢ 0.051
0.25~1 28.76b 0.769a 0.027 0.25~1 53. 98¢ 2.439b 0. 045
P 1~2 25.01b 0. 850a 0.034 NPM 1~2 56. 18¢ 2.631b 0.047
2~5 22. 88a 1.141b 0. 050 2~5 51.10b 2.547b 0. 050
=5 30.51c 0. 706a 0.023 =5 45.67a 1.876a 0. 041
<0. 25 67.41c 3.686b 0. 055 <0. 25 18. 85b 0.418d 0.022
0.25~1 61.79b 3.488b 0.056 0.25~1 13.96a 0. 333¢ 0.024
0.018 PM 1~2 65. 58¢ 3.594b 0. 055 NP 1~2 14.87a 0. 265b
2~5 49. 81a 3.507b 0.070 2~5 12.81a 0.172a 0.013
=>5 59.27b 3. 266a 0. 055 =>5 11. 24a 0. 186a 0.017
2.3
2.3.1 3
, <0.25 mm 0.25~1 mm 1~2 mm 2~5 mm >5 mm
P 0. 36a 0.27a 0.19%a 0. 08a 0.10c¢
° NP 0.47b 0.22a 0.20a  0.08a 0.03a
¢ 3, PM  0.39a 0.27a  0.22b  0.06a  0.06b
<2 mm . NPM 0. 46b 0. 25a 0.19%a 0.07a 0.03a
o 4
<0. 25 mm <0.25 mm 0.25~1 mm 1~2 mm 2~5 mm >5 mm
, ~2 mm . <72 mm P 0. 36a 0.23a 0.20b 0.13c 0. 08¢
NP 0.51b 0. 25a 0.17a 0.04a 0.03a
NPM o 0905 py 0. 39 0.27b 0.22¢  0.07b  0.06b
NP , 0.89; P , NPM  0.48b 0. 24a 0.18a 0.07b  0.03a
0.82; (P) <2 mm ; >2 mm .
2.3.2
C b, <2 mm R
. <0. 25 mm , >2 mm
. <2 mm NP ,  0.93;NPM ,  0.90;PM s
0. 88; P) R 0.79, <0. 25 mm (NP) .
(NPM) o D) ( N ) <2 mm )
<0. 25 mm . , NP NPM P
, <0. 25 mm , 1.3 1.4 ;PM
0.25~2 mm R >2 mm P
. (NP) . (NPM) <0. 25 mm .
3
(1 s
o (P) s N (NP.PM.NPM) <0. 25 mm
, NPM o
(2) (PM,NPM) s
b b
(3 ( N ) <2 mm , <C0. 25 mm
o (NP) . (NPM) <0. 25 mm
,PM 0.25~2 mm o
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