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Summary

This experiment was carried out to determine the effect of pure mineral nitrogen fertilization on dry

matter yield and the amounts of advisable mineral nitrogen on grassland according to its age at the “Fe-

deral Institue for Agriculture in the Alps” in Austria. The results obtained were as follows:

1. With only PK-fertilizing average dry matter yields per year were progressively declined during the pe-

riod of the studies. Compared with the relatively younger grassland(lst-5th year) the DM-yields were
decreased by 35% in older grassland (11th-final year).

2. Due to the less reduction of DM-yields by mineral nitrogen application according to the age of grass-

land. With N-fertilizing the reduction of DM-yields in relatively older grassland was less than that of

younger grassland by 11-21%.

3. At 4-and 5-cut systems the nitrogen amounts for the highest marginal yield(the “most efficient” N-

dressing rate) per ha and year were distinctly declined in the relatively older grassland.

4. Required efficiencies of mineral nitrogen were not influenced by the age of grassland.
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Table 1. Average dry matter yield(ton/ha) per year according to the age of grassland, in Admont, Piber, Bis-
chofshofen and Gumpenstein.

Treatment 1st-5th year 6th-10th year 11th-final year
t/ha r t/ha r t/ha r
3-cut areas:
PK 8.13 20 5.70 20 5.81 20
PK+ 90N 9.50 20 7.17 20 7.32 20
PK-+ 180N 11.73 20 10. 34 20 10. 46 20
PK+270N 13.32 15 12. 35 15 12.32 15
PK+ 360N 14. 15 15 12.70 15 12.46 15
(15) 20 (15) (20) (15) (20
p=0.05 0.65 0.56 0.72 0. 62 0.53 0.41
p=0.01 0.87 0.75 0.96 0.83 0.70 0.54
4-cut areas:
PK 7.98 20 6.33 20 5.31 20
PK+ 120N 9.09 20 7.27 20 7.13 20
PK+ 240N 11.33 20 9. 86 20 9.59 20
PK+ 360N 13.15 15 11.91 15 11. 15 15
PK+480N 13. 56 15 12.57 15 11.71 15
(15) (20) (15) (20) (15) (20
p=0. 05 0.65 0.54 0.64 0.55 0.54 0.42
p=0.01 0.82 0.71 0.84 0.73 0.71 0.55
5-cut areas:
PK 8.23 15 6.93 15 5.42 15
PK+ 150N 9.31 15 8.47 15 7.46 15
PK + 300N 11.59 15 10. 75 15 10.12 15
PK +450N 12.99 15 12. 14 15 11.47 15
PK+ 600N 13.23 15 12. 18 15 11.61 15
p=0.05 0.51 0.61 0. 66
p=0.01 0.68 0.81 0.87
6-cut areas:
PK 7.38 20 6.07 20 4.27 20
PK+ 180N 8.90 20 7.93 20 7.28 20
PK+ 360N 10. 95 20 10. 07 20 9.79 20
PK+540N 12. 38 15 11. 66 15 11.27 15
PK+ 720N 12.50 15 11. 09 15 11. 08 15
(15 (20) (15) (20) (15) 20
p=0.05 0.59 0.51 0.79 0.69 0.56 0.44
p=0.01 0.78 0.67 1.05 0.9 0.74 0.58
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Table 2. Comparison of relatively dry matter yields among the rel. younger, maturer and loder grassland.

Comparison of rel. DM-yileds in %(younger grassland=100%)

Treatment 3-cut areas 4-cut areas 5-cut areas 6-cut areas average
1)* 2)** D 2) D 2) D 2) D 2)
PK —-29.1 —28.4 -—20.7 —33.5 —158 —34.2 —17.8 —42.2 209 —34.6
PK+N1 —24.5 —22.9 -—20.0 215 -9.0 —-19.8 —-10.9 —182 —16.7 —20.6
PK+N2 —11.8 —-10.8 —13.0 —-153 —-7.3 —12.7 -8.0 ~—10.6 —10.0 —12.4
PK+N3 7.3 —7.5 —9.5 —15.2 -6.6 —11.7 —5.9 —-9.0 -7.3 ~—10.9
PK+N4 —-10.3 —12.0 -7.3 —13.7 -6.9 —12.3 —11.3 —11.4 -9.0 —12.4
1)* : Proportion of younger to maturer grassland

2)** . Proportion of younger to older grassland
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Table 3. Efficiency-datas and economical borders of N-fertilization

Treatment 1 2) 3) 4)
(kg/ha and year)

3-cut areas: )
Marginal yield(dy/dx) dy/dx= max. dy/dx=16 dy/dx=12 dy/dx=0
1st-5th year 153 kg N 266 kg N 295kg N 375 kg N
6th-10th year 154 274 288 322
11th-final year 149 267 281 316
4-cut areas:
Marginal yield(dy/dx) dy/dx = max. dy/dx=16 dy/dx=12 dy/dx=0
1st-5th .year 216kg N 353kg N 371kg N 442kg N
6th-10th year 229 375 390 448
11th-final year 168 341 364 453
5-cut areas:
Marginal yield(dy/dx) dy/dx= max. dy/dx=16 dy/dx=12 dy/dx=0
1st-5th year 254 kg N 404 kg N 438kg N 535kg N
6th-10th year 220 388 423 524
11th-final year 180 396 428 528
6-cut areas:
Marginal yield(dy/dx) dy/dx= max. dy/dx=16 dy/dx=12 dy/dx=0
1st-5th year 265kg N 391kg N 467 kg N 641 kg N
6th-10th year 246 412 462 587
11th-final year “norm™* 406 456 614

1) N-dressing amounts in order to the max. marginal yields
2) Economical borders with rel. high required efficiencies
3) Economical borders with middle required efficiencies

4) N-dressing amounts in order to the highest yields

*With the sigmaformed process of Input-Output curve(The normal process of production curve is marked with “norm”).
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