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Nitrogen Fixation of Legumes and Transfer to Grasses in

Spring Paddy Soil
Hyo Won Lee

ABSTRACT

Manure recycle is an emerging issue in agriculture in Korea these days. Farmers are keeping eye on
legume mixture with grasses for nitrogen fixation and transfer to companion crops by legumes. We had a
trial to investigate the effect of different legume mixtures on nitrogen fixation and transfer in spring soil.
The treatment was arranged in a randomized complete block design with three replications. Three different
mixtures were used(rye+hairy vetch, Italian ryegrass+crimson clover, oattpea) and sowed in pots with
paddy soil from western part of Korea(Seo Chon County). Pots with ryet+vetch were transplanted from
field of RDA(rural development administration) in Suwon on 2 February 2007 and other mixture treatments
were sowed on early March with different sowing rate(7:3=Italian:crimson, 6:4=oat:pea). (’SNH4)zSO4
solution at. 99.8 atom %"°N was applied to the each pot at the rate of 2kg N ha. Application was done
on 6 April at ryetvetch pots and remainder were applied on April 16. Forage were harvested from each
pot at ground level in heading stage and separated into legume and grass. Total N content and N value
were determined using a continuous flow stable isotope ratio mass spectrometry. DM yield of ryetvetch,
Italiant+crimson and oat+pea were 6,607, 3,213 and 4,312 kg/ha, respectively. Proportion of N from fixation
was 0.73(rye+vetch), 0.42(Italian+crimson) and 0.93(oat+pea). The percentages of N transfer from legume
to grass were from 61 % to 24 % in different method by treatment and - 35% to 21 % in isotope dilution
method.

(Key words : Legume, N transfer, N-difference method, BN dilution method)
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Table 1. Chemical characteristics of soil before experiment

Exchangeable Nutrients  Degree of base
pH OM  Availa.P;0s (Cmol+/kg) availability ~ saturatyion  Salinity
(1:5) (gkg)  (mghkg) K Ca Mg Na (Cmolt/kg) (%) (mmhos/cm)
6.4 25 417 034 69 5.6 0.1 15.1 85 0.5
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Table 2. Effect of legumes with grasses on DM yield and total N production

Grasses Legume
Treatment - N . N .
DM Yield N production DM yield N production DM yield TN
(kg/ha) (%) (kg/ha) _ (kg/ha) (%) (kg/ha)  (kg/ha)  (kg/ha)
Vetchtrye 6,607.1 2.839 186.2 610.1 3.528 218 7217.2 208.0
Ital.+Crimson  3,213.5 1.666 53.1 101.1 1.293 12 . 33144 543
Qat+pea 43219 1.123 48.7 144.3 3.510 5.0 4,466.2 53.7

Table 3. Differences in N and its enrichment (*"N% excess of natural abundance) in legumes
and forage grasses in mixed forage crops and the proportion of N derived from fixation

Mixtures

Italian rye grass

Rye + Hairy vetch + Crimson clover Oat + Pea
BN atom% excess N forage grasses 0.2619 0.6035 0.6179
N legume 0.0704 0.3452 0.0398
Proportion of N _from N, fixtion (P) 0.73 0.42 0.93
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Table 4. Estimate of N transfer from legumes to forage grasses by different and "N

dillution method

Botanical

Treatment Method composition TN** Transfer rate Transfer amount
(GL)* (%) (kg/ha)
Difference 61 126.9
RyetVetch sy gillution 928 208.0 21 8.7
o Difference 24 13.0
Itali.+Crimson BN dillution 97:3 54.3 -3 -174
Difference 36 19.3
Oattpea N_dillution 773 37 - 35 - 1838

*G : Grass, L : Legume, **TN : Total Nitrogen.
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)).
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