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Effect of N Application Rate on Fixation and Transfer from
Veich to Barley in Mixed Stands.
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ABSTRACT

With recent interest in organic farming the use of legumes including vetch and clover to provide N to ad-
jacent crops is increasing in Korea. In the present studies, we conducted a trial to investigate the effects of the
application of N rate on nitrogen fixation and transfer from vetch to barley in mixed stands. The experiment was
arranged in a randomized complete block design with three replications. Four different N rates(0, 75, 113 and
150kg/ ha) was used and vetchtbarley was broadcasted manually on 1.5x2m plot in Oct. 2001. Half of urea
and K,0, 200 kg phosphate and 75 kg potash per ha were applied as basal dressing and half of N and 75kg
potash were used for topdressing to soil surface on March, 2002. The equivalent of lkg ha’ at(**NH):SOs sol-
ution at 99.8 atom %N excess was applied to the microplot in mid April. Forage was harvested from each plot
at ground level and separated into barley and vetch. Total N content and *N values of samples were determined
using a continuous flow stable isotope ratio mass spectrometry(IsoPrime-EA. Micromass, UK.). The percentage of
legume N fixed from atmospheric N> were 95.0, 93.8, 94.4 and 84.8 % with increment of N levels. The percent-
age of N transfer from vetch to barley by N-difference method with increment of N fertilizer were from 58 to
49 % while 39 to 23% in "“N-dilution method. The amount of transfer from vetch to barley were 87 to 68kg/
ha with N level by N-difference method and 58 to -56kg/ha with N application levels by “N dilution
method. The amount of nitrogen fixation per ha were from 150kg/ha to 219kg/ha by different method, but on
the other side 49 to 105 kg /ha by “N-dilution.

(Key words : Legume, N fertilizer, N-difference method, N dillution)
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Table 1. Soil characteristics of experimental plots

pH Organic Total Available Exchangeable Cation(me /100 g)
(H20) Matter Nitrogen P20s
(1:5) (%) (%) (ppm) K Ca Mg Na
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N excess in barleys plants in pure stand and mixture with vetch at four

N treatment Okg/ha 75kg/ ha 113kg/ha 150 kg /ha
Crop Atom % Atom excess Atom % Atom excess Atom % Atom excess Atom % Atom excess
Mono: Barley 0.62596  0.25966  0.64075 027444 0.55746  0.19115 049697  0.13067
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Table 3. Estimate of the transfer N fixed by vetch to barley by the N-difference method

N Level ke/ha N(%) N(%) transfer rate DM TN Transfer amount
Vetch, Barley Barley (%) (kg/ha)  (kg/ha) (kg/ha)
0 1,365 1,124 58.0 11,001 150.0 87.0
75 1,779 1,090 429 12,280  219.0 94.0
113 1,775 1,007 39.7 12,270 218.0 87.0
150 1,788 1,260 493 8,696 155.0 68.0

The N-difference method
Nleg(=>non-leg) = Nnon-leg(m) - Nnon-leg(p) - R(1)
Pnon-leg(<=leg) = Nleg(=>non-leg) / Nnon-leg(m)

=1 - (Nnon-leg(p) - R/Nnon-leg(m))(2)
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Table 4. Estimate of the transfer N; fixed by
vetch to barley by the "N dillution

method

N Leve DM TN Transfer Transfer
ke / ha rate amount
(kg/ha) (kg/ha) (%) (kg/ha)

0 11,001 1500 389 58.0

75 12,289  219.0 479 105.0

113 12,270  218.0 22.7 49.0

150 8,696 1550 -362 -56.0

“N-dillution

Pnon-leg(<=atm) = 1 - (Enon-leg(m)/ Enon-leg(p)
Pleg(<=atm) = 1 - (Eleg(m)/ Enon-leg(p)
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