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Dynamics of NO; -N in Barley Rhizosphere and Optimum
Rate of Nitrogen Top-Dressing Based on N,,;, Soil Test*

Sang Mok Sohn** - Martin Kiicke*** and In A Han**

ABSTRACT : The prevention of excessive use of nitrogen fertilizer get an attention in Korea not
only for minimizing NO; contamination of groundwater but also for establishment of environmental
friendly sustainable agriculture. In order to find out the dynamics of NO;™ in barley rhizosphere and
its suitability for nitrogen fertilization strategies and for environmental control, the accumulation of
NOj in 3 layer, 0~30cm, 30~60cm, 60~90cm of soil profile has been detected in winter barley pro-
duction system. It showed the recommended N fertilization rate for winter barley cause the NO; con-
tamination of groundwater through NOj; leaching during winter, The NO, content of 0~90cm soil
depth have directly reflected the amount of basal N fertilization in the early spring, but not 0~30cm
and 0~60cm soil depth. The contents of NO3- measured to 0~30cm, 0-60cm soil depth were not
significanly correlated with yield but the contents of NO;~ measured to 90cm soil depth was highly
correlated with yield. Nitrogen fertilizer requirement could be estimated accurately by soil test and it
provides field specific N rate recommendation for spring N application to winter barley, It was con-
cluded that N, method could be applied to korean climatic and soil condition for optimal fertilizer
application rate,

Key words : Nitrate leaching, Leaching loss, Rhizosphere, Nitrogen dynamics, Nitrogen recommen-
dation, Soil test, N, method, Nitrogen fertilizer, Yield, Barley
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Table 1. Chemical properties of the soils used for experiments 1992-94

Soil pH OM T-N Avail, Ex.Cation(me/100g) CEC
P205
depth (1:5) (%) (ppm) (ppm) K Ca Mg Na (me/100g)
Experiment farm of Dankook University for 1992/93
0 -30cm 6.06 1.71 165.6 491 0.07 2.5 1.3 0.04 7.02
30-60cm 6.10 1.27 228.6 552 0.04 0.9 0.7 0.03 5.08
60-90cm 6.16 1.04 102.8 6.44 0.04 0.9 0.6 0.02 3.98
Dunpo upland used for experiment 1993/94
0 -30cm 582 1.26 721.0 293.46 0.48 5.3 48 0.04 12,04
30-60cm 4.87 1.06 168.0 19.70 0.17 2.7 35 0.06 10.79
60-90cm 4.74 0.80 107.3 6.50 0.16 2.0 32 0.07 10.09
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Fig. 1. Change of NO;-N content in different soil depth of upland during winter barley cultivation
as affected by different rates in nitrogen fertilization(93/94 Dunpo).
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