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ABSTRACT

The aim of this experiment was to investigate the effects of applying time of cattle
slurry and fertilizing added mineral nitrogen on dry matter yield of orchardgrass and
also to estimate proper levels of fertilizing nitrogen when idled arable land rapidly
increased these days, which was used for the production of Orchardgrass. The results
were as follows,

1. The annual yields of dry matter were produced 5.62~6.67 ton per ha when
cattle slurry applied at rates of 30m‘(average mineral fertilizer equivalent to 120kg) per
ha in different dressing times. Those were higher 0.60~1.65 ton or 0.16 ton per ha
than the yields from non-fertilizing or phosphrous and potassium fertilizing.

2. Relative yields of annual dry matter from mineral nitrogen fertilization of 120kg
per ha were 142~146% in comparsion with control plots(cattle slurry plot or phosphro-
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us and potassium plot). On the other hand, those of cattle slurry application were 112
~133% in comparion with non-fertilizing plot.

3. The efficiencies of nitrogen on dry matter yield(kg DM/kg N) were 5.0~13.8
DM kg/N kg when cattle slurry applied to Orchardgrass at rates of 30m*(average mi-
neral fertilizer equivalent to 120kg) per ha, and were 21.3~23.1kg DM/kg N at the
same level fertilization of mineral nitrogen.

4. On the condition of this study, mineral nitrogen were fertilized after applying
cattle slurry at rates of 30m’(average mineral fertilizer equivalent to 120kg) per ha in
order to minimize chemical fertilizer and increase the potential production of Or-
chardgrass. At this situation, marginal dry matter yields of 8.48~8.63 ton per ha
were obtained as the level of economic even point goint when mineral nitrogen fer-
tilization is between 119.4 and 133.3kg per ha. It was possible to obtain the maximal
dry matter yield(8.98 tons/ha) with fertilization of 202.8kg N/ha.
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Table 1. Soil chemical properties before the experiment.

pH Organic  Total Available Exchangeable Cation(me/100g) C.E.CV
(1:5 H,0) matter nitrogen P,0; (me/100g)
(%) (%) (ppm) K Ca Mg Na

6.0 1.3 0.18 500 0.5 4.2 1.9 1.0 9.6

UC.E.C.: Cation exchange capacity
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Table 2. Dry matter yields(ton/ha) as affected by different nitrogen source application.

Treatment Dry matter yield(ton/ha)

st Cut 2nd Cut 3rd Cut 4th Cut Total
Fertilizer application plot;
PK (control) 1.81 1.73 1.77 0.69 5,99
PK + 120NV 2.59 2.99 2.03 1.15 8.76
PK + 240NV 2.49 3.42 2.62 0.83 9.36
PK + 360N" 2,50 3.94 1.93 0.93 9.30
L.S.D(p<0.05) NS 1.63 0.98 0.27 2.70
Slurry application_plot;
Nil(control) 1.34 1.44 1.57 0.66 5.02
S1? 1,61 1.71 1.67 0.63 5.62
S22 1.62 1.70 2.06 0.68 6.07
S3v 1,97 1.95 1.84 0.90 6.67
S49 1.38 1,87 2.33 0.81 6.39
S5» 1.31 2.25 1.87 0.88 6.32
S6” 1.42 1.41 2.14 0.94 5.92
L.S.D(p<0.05) NS NS 0.52 NS NS
Slurry + Mineral-N_application plot.
S¥(control) 1,62 1.70 2.06 0.68 6.07
S¥ 4+ 60N 1.79 2.64 2.04 0.92 7.38
S¥ + 120N 1.67 3.71 2.19 1.06 8.63
S¥ + 180N 1.75 3.79 2.35 1.02 8.91
S” 4+ 240N 1.53 3.86 2.50 1.01 8.90
L.S.D(p{0.05) NS 0.78 NS 0.29 2.61

Note. " Mineral nitrogen fertilization(kg/ha and year)
? Timing of slurry application for Ist and 2nd growth(S1), 1ist and 3rd growth(S2),
Ist and 4th growth(S3), 2nd and 3rd growth(S4), 2nd and 4th growth(S5) and 3rd
and 4th growth(S6)
9 Slurry application for 1st and 3rd growth
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Table 3. Relative dry matter yield of each treatment plots against control plot.
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Treatment 1st Cut 2nd Cut 3rd Cut 4th Cut Total
Fertilizer application plot.

PK (control) 100 100 100 100 100
PK + 120NV 143 173 115 167 146
PK + 240NV 138 198 148 120 156
PK + 360NV 138 228 109 135 155
Slurry application plot;

Nil(control) 100 100 100 100 100
S1? 120 119 106 95 112
S22 121 118 131 103 121
S3? 147 35 117 136 133
S42 103 130 148 123 127
S5? 98 156 119 133 126
S6? 106 98 136 142 118
Slurry + Mineral-N_application plot;

S¥(control) 100 100 100 100 100
S¥ + 60N 110 155 99 135 122
S 4+ 120N 103 218 106 156 142
S + 180N 108 223 114 150 147
S 4+ 240N 94 227 121 149 147
Note. " Mineral nitrogen(kg/ha and year)

2 Timing of slurry application for Ist and 2nd growth(S1), 1st and 3rd growth(S2),
1st and 4th growth(S3), 2nd and 3rd growth(S4), 2nd and 4th growth(S5) and 3rd

and 4th growth(S6)
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Table 4. Efficiencies of dry matter production(kg DM/kg N) to different nitrogen source application.

Fertilizer application plot

Slurry application plot

N-level(kg/ha) kg DM/kg N | Slurry effect
120kg 23.1 S1 ‘
240kg 14.0 S2
360kg 9.2 S3

S4

S5

S6

Slurry + Mineral-N plot
kg DM/kg N | N-level(kg/ha) kg DM/kg N

50 | 60kg  21.8
8.8 120kg 21.3
13.8 180kg 15.8
11.4 240kg 11.8
10.8
7.5

Note. Timing of slurry application for 1st and 2nd growth(S1), Ist and 3rd growth(S2), 1st
and 4th growth(S3), 2nd and 3rd growth(S4), 2nd and 4th growth(S5) and 3rd and

4th growth(S6)
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Table 5. Economic even point, economic N level, marginal DM yield, limiting N level and maximum dry matter yield

response to mineral nitrogen fertilization.

Treatment Economical Economic Marginal Limiting Maxium
border N level DM yield N level DM vyield
(kg DM/kg N) (Necon.kg/ha) (Ymar.ton/ha) (Nps.kg/ha) (Y. ton/ha)
Fertilizer plot dy/dx=12~10 148.0~168.0 8.91~9.13 270.4 9.64
Slurry+Mineral-N plot dy/dx=12~10 119,4~133.3 8.48~8.63 202.8 8.98
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