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Nutrient cycling and utilization in a forage cultivation cattle raising biogas fermentation ecosystem in red soil regions .
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Abstract Rye grass and maize cultivated in mid mellow hilly red soil were harvested to feed beef cattle. In the process of
forage cultivation and cattle raising,two treatments were set,one of which was that forage was fertilized with chemical fer-
tilizer only and was harvested to feed beef cattle(CK) janother was that cattle feces and urine fermented in biogas pool was
mixed with chemical fertilizer and the biogasTtank sludge.and applied to forage fields to grow animal feed. The results of
two year experiments show that the yield and nutrient accumulation of maize plants with the mixed application of biogas
tank sludge, are higher than those with chemical fertilizer only ., but on the contrary, those of rye grass are lower. The ap-
plication of mixed biogas tank sludge can save chemical fertilizer by 1/2. There is little difference among cattle’s digestion
and recovery rate of nutrient of the same forage with different fertilization compositions, but there is significant difference
among those of varieties and with different harvesting times of the forage. Most nutrients in the cattle’s excrements can
be recovered after biogas fermentation, saving about half of the input of the chemical fertilizer. The mixed application of
biogas tank sludge can maintain and improve the soil fertility, which provides better soil conditions for the sustainable pro-
duction of forage.
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Tab.1 Effects of different fertilizers on yield and nutrient accumulation of rye grass and corn

i b T Dry grass Fesr BB kgehm 2
Years Treatments )"':Ji—'/kg°hm 2 M/ % Nutrient accumulation
Yield Relative yield N P K Ca
2002 T 4331.3 100 65.08 14.16 95 .56 24.92
T, 4185.3 96.6 63.84 13.80 95.16 24.15
E KM T 5812.4 100 104.49 26.02 114.97 26.17
T, 6034.5 103.8 107.42 26.51 117 .44 27.39
2003 ¥ 4910.7 100 88.39 17 .41 96 .00 18.99
T, 4680.0 95.3 81.81 17.08 91.09 18.96
E KM T 2613.1 100 38.85 9.95 42,22 15.29
T, 2891.0 110.6 43.34 10.77 47.21 16.91
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Tab.2 Degestion rate and recovery rate of nutrients of cow to ray grass and corn

Eh L. I AR/ % F4y W2/ %
Years Treatments Degestion rate of nutrients Recovery rate of nutrients
N P K Ca N p K Ca
2002 #FEmOT 64.71 58.02 79.85 49.80 80.01 44,71 70.53 50.97
T, 63.87 60.21 80.41 49.07 82.04 42.25 68.14 51.67
EktEsk T 68 .50 44.92 69.04 57.90 71.53 58 .42 77.41 42.71
T, 69.25 45.88 68.79 55.73 70.51 57 .47 78.02 44.89
2003 #F BT, 82.98 68.21 86.71 51.30 43.22 40.25 67.95 53.72
T, 81.27 68.76 83.19 52.16 44.76 40,82 66.07 53.54
ER S S 72.10 56.87 65.35 49.29 46.06 43.36 78.43 61.70
T, 72.22 55.31 62.54 47.69 44.80 44,95 80.59 63.07
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Tab.3 Recovery rate of nutrients in the cattle’s HIF & F2 R FB 4 #0T LL [ i, 4R 3
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Tab.4 Changes of nutrients in soil after the application of chemical fertilizer and its mixture with biogas'tank sludge

ab B AL 4N R A 5 AR S Ak B pH
Treatments /gekg ! /gekg ! /mgekg ! /mgekg ! /mg-kg ! /mgekg ! (H,0)
Orgai ¢ Exchange”
matter Tatol N Alk. hydr.N Available P Available K able Ca
ik Ay 26.10 1.39 100.2 18.0 168 .8 677 .1 5.23
2002 4 Ty 23.51 1.30 100.7 14.7 146.3 574.5 5.05
T, 26.00 1.39 100.8 18.3 168 .6 863 .0 5.37
2003 4 T, 23.70 1.35 108.2 15.9 155.0 603.2 5.10
T, 26.52 1.43 110.0 18.6 169 .6 885 .4 5.41
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