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A Comparison of Legume Residues as a Nitrogen
Source for Silage Corn
D. A. Kim, J. D. Kim, K. N. Lee, D. U. Shin, J. R. Chung* and W. H. Kim**

Summary

A field experiment was conducted at the forage experimental plots, Seoul National University, Suweon from
1995 to 1996 to determine the effect of legume residues as a N source and N fertilizer on comn (Zea mays L.)
silage yield, N uptake, and availability of inorganic N in the soil. Corn was grown following (i) red clover
(Trifolium pratense L.), (ii) crimson clover (Trifolium incarnatum L.), (iii) alfalfa (Medicago sativa L.)
and (iv) winter fallow. The plots were split into two rates of fertilizer N (0 and 90kg N/ha) in a split-plot exper-
imental plan.

Compared with fallow treatment, legumes depleted soil water in the surface 15cm at corn planting by 17 to
26%. As a result, corn emergence was markedly delayed with legume residues by 8 to 11 days. Com silage DM
yield was significantly reduced in the presence of legume residues by 2.0 to 3.4 and 1.5 to 2.5 ton/ha compared
with winter fallow treatment at 0 and 90kg fertilizer N/ha, respectively, but no significant difference in the com
DM yield was found between legume residue treatments. There was an overall tendency for increased corn yields
with 90kg fertilizer N/ha compared to Okg fertilizer N/ha, although not all yield increases were significantly
greater. The com yield response to applied N suggests that a source of N from legume residues was not suf-
ficient for a succeeding corn crop.

There was significantly more N (P<0.05) in the corn plants at both silking and late dent stages fertilized
with 90kg N/ha on legume residue plots compared to winter fallow plots. Legume residues did not increase the
total inorganic N content of the soil during the early stage of corn growth, but a considerable increase was
observed after the period of corn silking except in the case of crimson clover residue.

Thus, we conclude that legume residues are not capable of providing a substantial portion of the N required

by subsequent corn under the relatively dry conditions of May in Korea.
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Table 1. Agronomic characteristics and N content of previous legumes harvested in May, 1996.

Previous Pl.ant First Growth stage I?M %N Nitrogen
legumes height flower at harvest yield content
cm kg/ha kg/ha
Red clover 53 late bud 3,223 3.90 126
Crimson clover 61 7 May 80% bloom 3,065 2.67 82
Alfalfa 66 late bud 3,636 3.82 139
Mean 60 3,308 3.46 116
LSD(0.05) NS 0.30 32

NS. not significant at 0.05 level of probability.
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Table 2. Effect of legume residues on soil moisture in 0 to 15¢cm depth at various sampling

dates and seedling emergence of corn.

Legume Soil moisture Seedling emergence

residues 15 May 3 June 11 June Ist 50% 3 June
........................... % +evserereeemneniennnnnnnes oene days after planting --e %

Fallow 15.4 14.6 18.8 6 8 96.6

Red clover 114 12.0 17.7 12 19 511

Crimson clover 12.6 13.7 16.9 9 16 56.3

Alfalfa 12.8 13.3 17.2 10 17 63.3
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Fig. 1. Rainfall distribution for 1996 cropping
season averaged over ten day intervals and
compared to the 10 ~ yr average.
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Table 3. Effect of legume residues and N rate on silage DM yield of corn.

Nitrogen rate (kg/ha)

Legume
residues 0 90 Mean
.................................................. KE/MA <oemreermmmnemecsiniiinin i

Fallow 15,563 16,751 16,157

Red clover 12,123 14,284 13,204

Crimson clover 12,835 15,274 14,055

Alfalfa 13,618 14,578 14,098

Mean 13,535 15,222

LSD(0.05) = 1,896 (Legume) ; 1,341 (N rate) ; NS (Legume X N rate)

NS, not significant at 0.05 level of probability.
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Table 4. Effect of legume residues and N rate on total forage production (combined legume

forage and corn silage DM yield).

Nitrogen rate (kg/ha)

Legume

residues 0 90 Mean
Fallow 15,563 16,751 16,157
Red clover 15,446 17,608 16,527
Crimson clover 15,900 18,339 17,120
Alfalfa 17,255 18,214 17,735
Mean 16,041 17,728

LSD(0.05) = NS (Legume) ;

1,234 (N rate) ; NS (Legume X N rate)

NS, not significant at 0.05 level of probability.
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Table 5. Effect of legume residues and N rate on N concentration in whole plants, ear leaves

and stovers at silking, grain-filling and late dent stages of corn, respectively.

Nitrogen rate (kg/ha)

Legume

residues 0 90 Mean 0 90 Mean 0 90 Mean
-+ % N in whole plants -~ .-+ % N in ear leaves - --eent % N in stovers ----e-

Fallow 1.80 1.83 1.82 2.82 2.89 2.86 0.99 1.11 1.05

Red clover 2.04 2.36 2.20 2.84 3.06 2.95 1.11 1.19 1.15

Crimson clover 1.94 2.18 2.06 292 2.81 2.87 1.05 1.18 1.12

Alfalfa 2.06 2.17 2.12 2.89 293 291 1.08 1.32 1.20

Mean '1.96 2.14 2.87 2.92 1.06 1.20

LSD(0.05) % N in wholp plants : 0.019 (Legume) : 0.157 (N rate) ; ** (L X N)

% N in ear leaves : NS

% N in stovers

(Legume) ; NS (N rate)
: 0.046 (Legume) ; 0.032 (N rate) ; ** (L X N)

; NS (L x N)

NS, not significant at 0.05 level of probability.
** significant at 0.01 level of probability.
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Fig. 2. Effect of legume residues and N rate on availability of NH,* and NO,- in 0 to 15cm depth

of soil at various sampling dates.
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