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Nutrient Dynamics in Sandy Field Soil Amended using Composted Livestock
Manure during an Eight-Year Period

TSUNEKAWA Ayumi, IKEDA Akihiro, TSUJI Masaki and TAKI Katsutoshi

Abstract: Little quantitative knowledge has been accumulated regarding the long-term
nutrient dynamics in sandy field soils amended using composted livestock manure, mainly
because of the difficulties in conducting long-term field experiments. In this study, the
nutrient leaching, accumulation, and uptake by vegetable crops were monitored in sandy
field soil amended using composted cattle or swine manure in addition to conventional
chemical fertilization during an 8-year period.

1 The crops’ nitrogen uptake and the total nitrogen concentration in leaching water
largely increased with the amendment of composted swine manure. The total nitrogen
content in the topsoil increased in both cattle- and swine-manure-amended plots.

2 The crops’ phosphorus uptake increased with the amendment of composted swine
manure. The total phosphorus concentration in leaching water increased in both manure-
amended plots. The decrease in available phosphorus content in the topsoil was larger in
the conventional chemical fertilizer plot compared to those in both manure-amended
plots.

3 The crops’ potassium uptake and the potassium concentration in leaching water
increased with the amendment of both manures. The exchangeable potassium content in
the topsoil increased with the amendment of composted cattle manure.

These results indicate that the application of some additional appropriate crop or
fertilizer management methods is indispensable to mitigating nutrient leaching in sandy

field soils with the long-term, continuous amendment of composted livestock manure
because of the soil’s low nutrient retention capacity.

Key Words: Composted cattle manure, Composted swine manure, Nitrogen, Phosphorus,
Potassium, Leaching
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2003 4.45 3.07 0.22 13. 89 0.11 0. 37 0. 20 0. 08
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2005 4.32 3.39 0.19 17.63 0.12 0. 39 0.21 0.09
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2007 4.12 3. 54 0. 24 14. 53 0.12 0.32 0.22 0.07
2008 4.53 3.01 0. 20 14. 94 0. 25 0. 36 0.23 0. 08
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2006 2.49 3.74 0.53 7.12 0. 28 0. 26 0. 37 0.11
2007 2.40 3.27 0.43 7.55 0.23 0. 20 0.33 0. 09
2008 2.56 3. 17 0. 44 7.21 0.32 0. 24 0. 50 0.14
2009 2.37 3. 50 0.52 6.73 0. 29 0. 20 0. 45 0.13
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2008 60 0 60 14 12 27 46
2009 55 0 55 11 16 27 44
EHAUHEBERX 2002 38 32 70 17 16 33 36
2003 60 37 97 18 17 35 62
2004 60 41 101 13 17 30 71
2005 60 33 93 20 26 46 47
2006 60 47 107 21 22 43 78
2007 60 43 103 20 18 38 83
2008 60 33 93 14 12 26 79
2009 55 11 96 11 16 27 86
W5 AVHENETX 2002 35 93 129 20 19 39 90
2003 60 69 129 19 18 37 93
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2009 55 80 135 25 22 48 109
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RS AHEIEX 2002 45 72 117 18 26 44 74
2003 50 62 112 19 27 46 67
2004 50 27 77 17 29 46 31
2005 50 20 70 21 34 55 15
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25 AVHERE X 4.21  5.07 2.7 a4 5.90 6.30 6.92 3. 60 5. 30
R 5 AVHEREIX 4,75 5.43  4.85 » 5.47 7.19  5.04 6.00 6. 40
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X1 M I 4 it FH X 2.56  2.68  3.21 2.52  2.80 1.72 2.28 1.62
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2002 1, 565 - 721 844 0.54
2003 1, 489 27 805 711 0.47
2004 1, 847 - 783 1, 064 0.58
2005 1, 509 12 752 769 0.51
2006 1, 420 7 748 679 0.48
2007 1, 406 - 750 657 0.47
2008 1, 547 - 877 669 0.43
2009 1, 837 25 722 1, 140 0.61
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- X IS TREERE ERLEE
0 EEE— HEfEMERE X 2003 41 67
5 - 2004 30 60
S ® ® 2007 62 45
=T, 2 f & Q ® % ® 2008 68 35
2 X X ¢ 2009 39 21
z2 Lor FSAHEIEK 2003 87 48
- 0 ey 2004 67 65
2007 127 42
0.3 2008 118 36
oo Q O 0 o 2009 75 18
2 w0.2 1 Q ® 0 O W5 AHEEK 2003 130 94
Sy | X X N * * 2004 69 84
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0.0 S —— 2008 161 90
2001 2003 2005 2007 2009 2009 96 70
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(ng L) (g L) (mg L) %)
A AR A X 67.2 0.4 63.5 3.3 5.0
A AHEREIX 48.3 0.1 37.3 11.0 22.7
W 5 AHERE X 94.0 0.7 82.8 10.5 11.1
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