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Study on No-tillage Silage Corn Production with
Legume Hairy Vetch(Vicia villosa Roth) Cover
I . Changes of soil mineral nitrogen, yield and nitrogen uptake of
corn by quantity of hairy vetch cover

Jong Ho Seo and Ho Jin Lee*

Summary

No-tillage silage corn with legume hairy vetch(Vicia villosa Roth, HV) has renewed interest in supply of min-

eral N, soil erosion control at sloping land and weed control by cover of HV killed. This study was conducted to

monitor concentration of soil mineral N (NO;” —N + NH,"—N) and to find out variation of growth, yield and N

uptake of silage corn according to quantity of HV cover; HV-removed, 1X-HV, 2X-HV at field of Crop Exper-

iment Station in 1996. HV growth in early spring decreased the mineral N of soil depth 7.5 ~22cm before com

seeding. But, killed HV cover increased the concentration of soil mineral N at surface soil (0~7.5cm) up to

45.4mg/kg at early growth stage of corn. Dry matter(DM) of corn at harvest was lower in HV-removed than in

Okg FN/ha. But DM and N uptake of com at harvest were increased by quantity of HV-cover increasing from

HV-removed to 2X-HV. Hairy vetch could substitute N fertilizer for silage corn by N mineralized from HV

killed, but reduced early growth and N uptake of corn before silk by reducing soil mineral N of plow layer.
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Table 1. Dry matter, N concentration and N
uptake of hairy vetch plant.

Dry matter N concentration N uptake
(kg/ha) (%) (kg/ha)
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Fig. 1. Rainfall distribution for 1996 growing season averaged over ten day intervals and
compared to the 5-yr average (F; the first ten days, M; the middle ten days, L; the last
ten days).

Table 2. Soil property of experimental field before planting.

Soil Bulk Av. i
ot Soil U. pH oM v Ex. cations (cmol/kg)
depth density P,0;
texture (1:5) (g’kg)

(cm) (g/cc) (meg/kg) K Ca Mg
0~15 loam 1.3 6.1 15 184 0.46 1.66 0.83
15~30 " 1.5 6.2 14 160 0.54 1.59 0.65
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B9 7718 AAEF H3E OkgFN/ha? o] 2 #ojgWl X2 8E Fr|3tg Fa0) XE
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F& BEA dojgu Ay Al FESFY Frd 7 AHaE 2).
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Fig. 2. Biweekly distribution of soil mineral N (NO,” —N+ NH,"—N) concentration {a] at surface
soil (0~7.5cm) [b] at soil depth 7.56~22cm, as affected by 1X-HV(hairy vetch cover)

and OkgFN/ha(no hairy vetch).
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Table 3. Growth status and yield of corn as affected by different cover treatment of hairy vetch

and N level.
Days to Stemn Total DM (ton/ha) at
Treatment sili,dng Stalk height dim:eter Ear height stag: of ) Grain yield
(day) (em) (mm) (cm) silk harvest (ton/ha)
HV-removed 732 211¢ 17.4° 94¢ 6.33¢ 12.97 6.35
1 X-HV!/ 71° 222 18.5% 109° 6.99% 16.83 8.17%®
2 X-HV? 70b 225 19.5% 112 7.20% 18.42% 9.27*
0 kgFN/ha 71b 226° 18.0% 115% 5.86% 15.03° 6.99>
45 ” 69° 2358 19.2% 120° 7.64 18.08* 9.81°
90 " 69° 237 20.1¢ 120 8.08° 19.84° 9.90

b5 . DMRT 5%.

J IX-HV: Hairy vetch cover crop with aboveground vegetation left in place
> 2%-HV: Same as 1X-HV except supplemented with vegetation from hairy vetch(HV)-removed.

Table 4. N concentration and SPAD value of corn ear-leaf and total(stover plus grain) N uptake
and grain of maize as affected by different cover treatment of hairy vetch and N level.

Cover treatment N conc.t SPAD value oft Total N uptake Grain N (ke/ha)
of ear-leaf (%) ear-leaf (kg/ha)

HV-removed 1.9 44.1° 66° 45
1 X-HV! 2.2 51.2% 116% 72%
2 X-HV? 2.3% 53.3° 130 79
0 kgFN/ha 2.1% 47.8% 84 SI°
45 " 2.5% 54.6% 127 86
90 " 2.8 58.2 156 101*

hed . DMRT 5%
1 asilk stage.
2 same as table 4.
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