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Summary

This experiment was carried out to investigate the effect of pure mineral nitrogen fertilization on dry
matter yield and to determine the amounts of advisable mineral nitrogen according to difference of annual
precipitations in permanent grassland. The results obtained were as follows:

1. Only PK-fertilizing withou.t additional mineral nitrogen application produced 6.9 ton/ha of annual dry
matter yields on average in relatively wet years that was higher than in rel. dry and normal years
under 3-cut system by 0.7 and 0.6 ton DM/ha, respectively.

2. Due to the lesser rainfall the nitrogen-efficiency was substantially higher with heavy dressing of nitro-
gen fertilizer. The absolute differences in yield between rel. dry and wet years were 0.4 and 0.7 ton
DM/ha/year respectively when dressed with 90 and 120 kgN/ha/cut at 4-, 5- and 6-cut systems, whe-
reas at 3-cut system differences around 1.3 and 1.1 ton DM/ha/year respectively were recorded.

3. In rel. dry years the most efficient N-dressing rates per ha and vear tended to be slightly higher than
in rel. wet and normal years. Particularly at 5-cut system 4-7 kg/ha/cut of more nitrogen fertilization
was required in order to obtain the highest overyields.

4. The N-dressing rates needed to maintain a nitrogen-efficiency of 8 to 16 kg DM/kg N tended to be
stronger particularly at high cut system, and also in rel. dry years higher dressing rates were required

that in rel. wet and normal years.
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Table 1. Average annual dry matter yield(ton/ha} according to difference of annual precipitations in Admont,

Piber, Bischofshofen and Gumpenstein.

Treatment Wet years Dry years Normal years
t/ha r t/ha r t/ha r
3-cut areas:
PK 6.91 15 6.16 18 6.26 48
PK+ 90N 8.01 15 7.92 18 7.73 48
PK+ 180N 10. 66 15 10. 89 18 10. 71 48
PK+270N 11.95 10 13.26 13 12.54 32
PK-+ 360N 12.55 10 13.65 13 12. 85 32
10) (15) (13) (18) (32) 48)
p=0.05 0.89 0.73 0.93 0.79 0.43 0.35
p=0.01 1.19 0.97 1.24 1.05 0.56 0.46
4-cut areas:
PK 6.27 15 6.35 18 6.16 48
PK+ 120N 7.54 15 7.79 18 7.64 48
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PK+ 240N 9.98 15 10. 09 18 10.12 48
PK+ 360N 11.88 10 12.29 13 11.74 32
PK+ 480N 12.41 10 12. 98 13 12.25 32
10) (15) 13) 18) (32) (48)
p=0.05 0.84 0.69 0. 82 0.70 0.45 0.36
p=0.01 1.12 0.92 1.10 0.93 0.59 0.48
5-cut areas:
PK 6. 42 10 6. 36 13 6.75 32
PK+ 150N 8.13 10 7.97 13 8.39 32
PK+ 300N 10.59 1 10.76 13 10. 70 32
PK+450N 11.80 10 12.31 13 12. 05 32
PK+ 600N 11. 80 10 12. 61 13 12.17 32
p=0.05 0.91 0.92 0. 46
p=0.01 1.22 1.22 0. 60
6-cut areas:
PK 5.54 15 4. 89 18 5.69 48
PK+ 180N 7.74 15 7.68 18 7.93 48
PK+ 360N 9.94 15 10. 09 18 10. 23 48
PK +540N 11.27 10 11.81 13 11.76 32
PK+ 720N 11.05 10 11.86 13 11.44 32
(10) (15) (13) 18 (32) (48)
p=0.05 0.82 0. 67 0. 87 0.74 0.54 0.44
p=0.01 1. 10- 0.90 1.16 0.98 0.71 0.58
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Table 2. Efficiency-data and economical borders of N-fertiization

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
Wet years 153kg N 258 kg N 281 kg N 332kg N
Dry vears 153 279 293 328
Normal years vear 151 268 284 322

4-cut areas:

Marginal yield(dy/dx) dy/dx = max. dy/dx— 16 dy/dx=12 dy/dx=0
Wet years 213 kg N 362 kg N 379 kg N 447 kg N
Dry years 217 375 392 461
Normal years 195 348 368 445

5-cut areas:

Marginal vield(dy/dx) dy/dx = max. dy/dx=16 dy/dx=12 dy/dx=0
Wet years 199 kg N 381kg N 415kg N 517 kg N
Dry years 232 424 451 536
Normal years 210 386 423 529

6-cut areas:

Marginal yield(dy/dx) dy/dx=max. dy/dx=16 dy/dx=12 dy/dx=0
Wet years “norm”* 381kg N 443 kg N 612kg N
Dry years “norm” 426 479 641
Normal years “norm””* 412 464 610

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

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

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