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The Effects of Cattle Slurry on N-Dynamics and
NO, Leaching in Pasture Mixtures.

Jong Won Ryoo

Summary

The aim of the study is to describe the fate and transformation of nitrogen in grassland ecosystems. Field
experiments were conducted using sandyloam soil under variabling conditions: zero fertilization, reduced slurry
application(120kg N ha™' yr™"), usual slurry application (240 kg N ha™' yr™'). Soil water samples were gathered
with 120cm ceramic cups with initial pressure of 0.5 bar. Samples were collected twice a month and analysed
for NO; colormetrically. Percolation was calculated as the difference between precipitation and potential
evapotranspiration, and leaching as the product of percolation and nitrate content of the water from the ceramic
cups. The NH, ~N content in soil had no significant effect on slurry application, but high slurry application on
grassland resulted in high NO; —N content in soil. The NO; concentration in soil water was remarkably variable
during the year. The average NO; concentration during experiment became the lowest(8.5 mg/g ) without slurry
application and highest with 240kg/ha cattle slurry(25.3 mg/¢ ). For each of the three different amounts of cattle
slurry applied (0, 120, and 240kg/ha), the amount of NO;—N leached per year were 12, 23 and 29g/ha
respectively. On grassland under the climatic conditions of Allgau showed enormous nitrate leaching, which has
a great potential of polluting the ground water. The high pool of mineral N in the soil are the source for NO,
leaching. The leaching of NO, cannot be avoided completely, but minimized by optimizing N fertilization rate.
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Fig. 1. Water balance by BLAU(1983) during experiment priod.
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Table 1. The amount of total N in three layers of soil(kg/ha)

Profile depth (cm) Ay A, A, GD 5%
0~30 12,191 12,095 12,840 N. S.
30~60 7,140 6,776 7,009 N. S.
60~90 4228 4,837 5,222 N. S.
Total 23,559 23,708 25,071 N. S.
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Table 2. NO, leaching at different slurry application(kg NO,—N/ha)

Amount of NO; ~N leaching

Application Winter Growing Winter Growing Winter P T
a
Level ((91792) period("'91) ('91/92) period('92) (92/93) & _ & _ .
Month ™ yr!
A, 36 11.7 23 24 42 0.9 11.5
A, 54 27.0 6.8 7.4 14.5 23 225
A, 54 28.2 13.7 115 227 30 287
GD 5% N.S. 11.1 53 48 119 12 13.1
Rainfall(mm) 140 766 427 673 376
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Fig. 7. Changes of NO, concentration in the soil solution
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