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Fig. 1 Effects of MCP application on WE-P and Ca,-P

in the fertisphere of calcareous fluvo-aquic soil
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Table 1  Effects of MCP application on transformation and distribution of inorganic P in the fertisphere of calcareous fluvo-aquic soil
THLP B2 (mm)
0~2 2~4 4~6 6~8 12~14 18~20 24~26
IKHE P 0.903 +£0.065  0.738+0.021 0.640 + 0.023 0.543+0.044  0301+0.029  0.090 + 0.028 0.047 +0.011
Ca,-P 4.08+0.37 3.26+0.59 221+0.28 1.70+0.18 1.01+0.11 0.29 + 0.05 0.21 +0.09
Cag-P 8.73+1.36 5.22+3.46 0.58+0.11 0.57+0.10 0.45+0.10 0.21+0.02 0.13 +0.02
Al-P 1.90 +0.21 1.24+0.19 0.70 + 0.08 0.53+0.13 0.32 +0.05 0.21 +0.03 0.14 +0.02
Fe-P 0.777+0.388  0.432+0.105  0.232+0.053 0.219+0.034 0220+ 0.011 0.158 +0.011 0.136 + 0.053
0-P 0.152 +0.033 0.124£0.019  0.085+0.014  0.084+0.011 0.094 +0.013 0.089 £ 0.031 0.069 + 0.005
Cao-P 0.491 +£0.058  0.427 +0.073 0.448+0.050  0.512+0.088  0.467+0.080  0.485+0.064  0.502+0.102
MpY 17.0+0.4 11.4+3.7 49+05 42+05 29+04 15402 12402
AE-P? 16.7+22 11.2+3.7 45+1.0 39+05 26+0.9 23+14 0.9+0.2
TP FEEY (mm) 4P SN (mg)
30~32 36 ~38 42 ~44 48 ~50 0~ 50 mm 0 ~2mm
IKHE P 0.016 + 0.002 0.007 + 0.005 0.006 + 0.001 0.006 + 0.000 0.027 + 0.002 0.005 + 0.000
Ca,-P 0.09 + 0.05 0.07 +0.04 0.01 +0.01 0.01 +0.00 0.101 +0.010 0.023 + 0.002
Cag-P 0.10 £ 0.01 0.08 +0.01 0.06 +0.01 0.07 + 0.00 0.098 + 0.023 0.049 + 0.008
Al-P 0.11 £0.01 0.09 +0.03 0.09 = 0.00 0.07 +0.01 0.039 + 0.006 0.011 +0.001
Fe-P 0.082 +0.017 0.083 +0.012 0.069 + 0.013 0.079 +0.019 0.015 + 0.001 0.004 + 0.002
O-P 0.067 +0.010 0.053 +0.001 0.057 + 0.008 0.063 + 0.008 0.001 + 0.000 0.001 + 0.000
Cao-P 0.394 + 0.025 0.439+0.014 0.436 +0.027 0.429 +0.031 ns” n.s
HpY 0.9+0.1 0.8+0.0 0.7+0.0 0.7+0.1 0319 +0.011 0.093 + 0.002
AE-p? 0.8+0.1 0.6+0.1 0.7+0.1 0.6+0.1 0.333+0.015 0.099 + 0.001

e 1) FIEATLHPZA; 2) 0.1 mol/LAT 1.0 mol/LIGHCHEE P A, 3) R LREETF.
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Fig.2 Effects of MCP application on soil pH in the fertisphere

of calcareous fluvo-aquic soil
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Fig.3 Effects of MCP application on soil CaCO3; content

in the fertisphere of calcareous fluvo-aquic soil
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Fig. 5 Effects of MCP application on distributions of water-extracted metal cations in the fertisphere of calcareous fluvo-aquic soil
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Transformation and Translocation of Fertilizer-P with Monocalcium Phosphate

Monohydrate Application in Fertisphere of Calcareous Soil

JIN Liang"?  ZHOU Jian-min', WANG Huo-yan', CHEN Xiao-qin', DU Chang-wen'
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences) Nanjing 210008, China;
2 Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to investigate the importance of reaction in fertisphere (the soil zone immediately surrounds fertilizer and characterized
with intense reactions) on phytoavailability of phosphorus (P) fertilizer, the transformation and the distribution of fertilizer-P with monocalcium
phosphate monohydrate (MCP) application in a calcareous fluvo-aquic soil, which obtained from Henan China, were studied using slice sectioning by
31-day incubation with soil columns. There was about 30% of fertilizer-P remained as residue due to amphoteric hydrolyzation of MCP; otherwise,
about 70% fertilizer-P was moving into soil columns. Fractionation studies showed that fertilizer-P moved into the soil columns major presented as
Ca,-P and Cag-P, then Al-P, water-extracted P (WE-P), and Fe-P, there was only slight increment of O-P, whereas, there was no significant change of
Cao-P. The proportions of new-increased P form were 9.6%, 35.8%, 34.9%, 13.8%, 5.4% and 0.5% for water-extracted P (WE-P), Ca,-P, Cas-P, Al-P,
Fe-P and O-P, respectively. However, in the fertisphere (0-2 mm), the proportion of new-formed Cas-P significantly increased to 53.1%, and O-P also
slightly increased to 0.6%, with the deceasing of other P forms, they were 25.0%, 11.4% and 4.4%, for Ca,-P, Al-P and Fe-P, respectively.
Furthermore, the distributions of WE-P and Ca,-P showed two different stages: first they linearly declined down sharply, and then slowly they
linearly reduced down to original levels of bulk soil; and the distribution of other P forms also characterized with two stages, which caught about 90%
of fertilizer-P only moved to the halves of which it could be reached. WE-P and Ca,-P significantly increased in 45 mm, but major presented in 20
mm. Cag-P, Al-P and Fe-P significantly increased in 30 mm, but major existed in 20 mm. however, O-P only formed and major presented in 10 mm.
Whereas, the peaks of the distribution of all P forms were presented in 0-2 mm. MCP significantly reduced the soil pH, and drastically destroyed soil
CaCOs in fertisphere. The Ca®" released by CaCOj; dissolution could fix half of fertilizer-P that moved into soil, furthermore, the Fe* and A"
released form the decomposition of soil compounds also play an important role in P fixation. The results clearly demonstrated the amphoteric
hydrolyzation and the dissolution of CaCOj; played a pivotal role in inhibiting the mobility, but enhancing the fixation of fertilizer-P with MCP
application in calcareous soil.
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