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Studies on the N, P,O; and K,0-Application in the Mixed
Sward of Alfalfa-Grasses
1. Effect of nitrogen fertilization on dry matter and nutrition yield of
forages in the mixed sward of alfalfa-grasses
Geun Je Pak, Gi Jun Choi, Pil Sang Lee* and Young Jin Kim

Summary

To investigate the effects of nitrogen(N) fertilization levels on the dry matter(DM) yield, nutrition yield, and N

efficiency of forages in mixed sward of alfalfa-grasses, a field experiment arranged by randomized complete block

design with five treatments(0, 70, 140, 210 and 280kg N/ha) was conducted at Livestock Experiment Station in

Suwon, September, 1990 to February, 1993.

During two years, average DM yields of forage increased as N fertlization level was increased, but no
significant difference was found between DM 10,266kg of N 210kg/ha and DM 10,845kg of N 280kg/ha.

Crude protein and energy productivity of forages increased as N fertilization level was increased, and the

increasing degree was highest between N 140kg and 210kg/ha fertilization. With increasing N fertilization,

mineral contents tended to decrease in P and K/Ca+ Mg equivalent ratios, to increase in Mg, but not to be regular

in the other elements.

Efficiency of N was highest at N 210kg/ha fertilization, which produced DM 21.6kg, net energy lactation 129.3
MJ, starch equivalent 12.3kStE and total digestible nutrients 14.5kg per lkg N.
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Table 1. The chemical properties of soil before experiment.

Depth pH oM Av. P,Os Exch. cations (me/100g) Lime
uirement
(cm) (SHO) () (opm) Mg K Na o tkgha
0~10 4.37 3.18 57.86 0.67 0.48 0.06 3,150
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Table 2. Nitrogen fertilization schedule of the treatments
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Table 3. The growth and dry matter yield of forages as affected by the nitrogen fertilizations

N-fertilization Plant ht DM yield in kg/ha
(kg/ha) {em) 1991 1992 Average
0 438 7,116 4,331 5,724
70 493 8,125 5,716 6,921
140 538 9,581 7,142 8,362
210 599 10,690 9,842 10,266
280 618 11,799 9,890 10,845
LSD 0.05 1,094 934 812
0.01 1,591 1,359 1,181
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Table 4. Crude protein{(CP) and energy(NEL, StE and TDN) yields as affected by different nitrogen

fertilizations
N-fertilizati N
ertilization CP NEL KStE/ha TD
(kg/ha) (kg/ha) (MJ/a) (kg/ha)
0 796 33,927 3117 3,810
70 1,024 41,398 3,806 4,645
140 1,215 49,687 4,550 5,578
210 1,662 61,084 5,709 6,853
280 1,854 64,581 6,049 7,243

* 1 MJ = 238.9 kcal,
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Table 5. Mineral contents in percentage, Ca/P ratios, and K/(Ca+Mg) equivalent ratios of forages as

affected by different nitrogen fertilizations

N-fertilization P K

Ca

Mg

Ca/P K/Ca+ Mg
(kg/ha) (%) (%) (%) (%)
0 027 2.75 028 0.19 131 2.34
70 027 2.54 027 0.18 121 234
140 0.26 2.47 025 0.19 113 228
210 0.25 2.56 031 020 145 218
280 0.25 3.66 039 022 1.60 1.93
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Table 6. Dry matter(DM) and energy(NEL, StE and TDN) yields as affected by one kilogram nitrogen

fertilizer
N-fertilizati N TDN
ertilization DM NEL kS Nha
(kg/ha) (kg/kg N/ha) (Mlkg Nha) (kg/kg N/ha)
0 — — — —
70 17.1 106.7 9.8 11.9
140 18.8 112.6 10.2 12.6
210 21.6 129.3 12.3 14.5
280 183 109.5 10.5 12.3
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