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Summary

This experiment was carried out to study the effect of pure mineral nitrogen fertilizing on dry matter yield

of grassland and the advisable mineral nitrogen amounts in long duration under practical conditions at the

“Federal Institute tor Agriculture in the Alps” in Austria. The application rates were 0, 30, 60, 90 and 120 kg

N/ha/cut, the cutting regimes 3-, 4-, 5- and 6-cuts/year.

In order to explain the nitrogen-profitability were determined that 1 kg pure mineral nitrogen have to

produce 8 — 16 kg DM/kg N in dependence on cutting regimes and requiring of nitrogen efficiencies. The results

were as follows:

1. With only PK-fertilizaing average dry matter yields from 4.0 to 7.6 tons per ha and year were obtained.

2. Within all applied cutting regimes 60 kg min. N/ha/growth have proved to be the most efficient application
rate witn 13 — 24 kg DM/kg N in dependent of cutting regimes. Comapred with only PK-treatment the DM
yields increased by 3.9 — 4.7 t/ ha nad year.

3. By the sigmaformed process of Input-Output curve the highest marginal yield (the “most efficient” N-
dressing rate) per ha and year was calculated: 152 kg N at 3-cut regimes, 204 kg N at 4-cut regimes, 220 kg
N at 5-cut regimes and 240 kg N/ha/year at 6-cut regimes.

4, With required efficiencies of 16 and 12 kg DM/kg N 240 — 300 kg N per ha and year respectively would
have to be applied at 3-cut regimes; with required efficiencies of 12 and 10 kg DM/kg N at 4-cut regimes the
appropriate figures ranged from 320 to 420 kg N/ha and year, at 5- and 6-cut regimes and efficiencies of
10 and 8 kg DM/kg N results of 360 — 460 kg N and 380 — 500 kg N respectively were obtained.

5. At the relatively dry location Piber the highest dressing rates were needed in order to obtain the efficiencies
from 8 to 16 kg DM/kg N, about 30 — 60 kg N/ha/year more than at the relatively moist location Admont.
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Table 1. Layout year and composition of seed mixture (kg/ha) in the individuai trials
N 494, 495 and 496
Trials No. 433
3x 4x, 5x & 6x
Layout year 1961 1968 (1969) * 1968 (1969) *
Arrhenatherum elatius Osterr. HW Steinacher -
(6 kg/ha) {4 kg/ha)
Trisetum flavescens Osterr, HW Osterr. HW Osterr. HW
(1kg/ha) {2kg/ha) (2 kg/ha)
Dactylis glomerata Din. HW Roskilde Roskilde
(2. 4kg/ha) (3 kg/ha) (4 kg/ha)
Festuca pratensis Din. HW Steinacher Steinacher
(9 kg/ha) (4 kg/ha) (4 kg/ha)
Phleum pratense [USA HW USA HW USA HW
(1. 2kg/ha) (3 kg/ha) (3 kg/ha)
Poa pratensis Holl. & Dan. Steinacher Stemnacher
(4 kg/ha) (6 kg/ha) (8 kg/ha)
Festuca rubra eur. Holl. & Dan. Steinacher Steinacher
(3. 2kg/ha) {6 kg/ha) (8 kg/ha)
Trifolium repens NFG-Gigant Milka Milka

(2. 4 kg/ha)

Trifolium pratense

(1. 2kg/ha)
Trifolium hybridum -

Franz. HW
(1 kg/ha)

Total (kg/ha) 34.4

Lotus corniculatus

*Layout vear of trials 495 and 496
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Table 2-54- Admont (] 411 ¢ 494), Piber(495),

Table 2. Average dry matter yield (ton/ha) in the fertilization and utilization trials Admont, Piber,
Bischofshofen and Gumpenstein(average from 18 to 26 years). 3-cut regimes.
Admont Piber Bischofshofen Gumpenstein Mean
Treatment —
t/ha r t/ha r t/ha r t/ha r t/ha r
PK 5.47 19 6. 46 18 6. 84 18 6.61 26 6. 36 81
PK+ 90N 7.63 19 7.91 18 7.86 18 7.88 26 7.82 81
PK-+180N 10. 68 19 11.41 18 10. 68 18 10. 36 26 10. 74 81
PK+270N 11.79 19 13.84 18 12. 20 18 12.60 55
PK+360N 11.82 19 14.19 13 13.01 18 12.99 55
(55) (81)
p=0.05 0.52 0.61 0.56 0.42 0.37 0.30
p=20.01 0.69 0.81 0.75 0.56 0.48 0.40
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Table 3. Average dry matter yield (ton/ha) in the fertilization and utilization trials Admont. Piber,

Bischofshofen and Gumpenstein (average from 18 to 26 years).

4-cut regimes.

Admont Piber Bischofshofen Gumpenstein Mean
Treatment
t/ha r t/ha r t/ha r t/ha r t/ha r
PK 6. 38 19 6. 25 18 6.49 18 5.90 26 6.22 81
PK+ 120N 7.58 19 7.95 18 7.97 18 7.28 26 7.65 81
PK+240N 9. 87 19 10.49 18 10. 59 18 9.62 26 10. 09 81
PK+360N 11. 14 19 12. 54 18 12,07 18 11. 90 55
PK+480N 11. 53 19 13. 66 18 12.21 18 12.45 55
(55) (81)
p=0.05 0. 46 0. 50 0.65 0.49 0.35 0.29
p=0.01 0.61 0. 65 0. 86 0.66 0.46 0.38
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Table 4. Average dry matter yield (ton/ha) in the fertilization and utilization trials Admont, Piber

and Bischofshofen (average from 18 to 19 years).

5-cut regimes,

Admont Piber Bischofshofen Mean

Treatment

t/ha r t/ha r t/ha r t/ha r
PK 7.62 19 5.48 18 6. 63 18 6. 60 55
PK+150N 8. 47 19 7.81 18 8. 43 18 8.24 55
PK+300N 10. 47 19 10.70 18 10. 92 18 10.70 55
PK+450N 11.61 19 12.49 18 12.12 18 12. 07 55
PK+600N 11.53 19 12.90 18 12.16 18 12. 20 55
p=0.05 0.43 0.54 0.55 0.37
p=0.01 0.57 0.72 0.73 0.48
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Table 5. Average dry matter yield (ton/ha) in the fertilization and utilization trials Admont, Piber,

Bischofshofen and Gumpenstein (average from 18 to 26 years). 6-cut regimes.

Admont Piber Bischofshofen Gumpenstein Mean
Treatment
t/ha r t/ha r t/ha r t/ha r t/ha r
PK 6.94 19 4.83 18 6.77 18 3.98 26 5.48 81
PK+180N 8.00 19 7.73 18 8. 64 18 7.23 26 7.84 81
PK-+360N 10. 28 19 10. 74 18 11.01 18 9.04 26 10.15 81
PK+540N 11.29 19 11.77 18 12.01 18 11.68 55
PK-+720N 10. 87 15 11.96 18 11.61 18 11. 47 55
(55) (81)
p=0.05 0.59 0.48 0.59 0.51 0.40  0.33
p=0.1 0.78 0.63 0.78 1. 00 0.53  0.44
Table 6. Efficiency-datas and economical borders of N-fertilization.
Varieties & locations 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=10
Admont 99kg N 240kg N 260kg N 308kg N
Piber 159 282 293 322
Bischofshofen 162 274 293 338
Gumpenstein 186 284 297 332
4-cut areas:
Marginal yield {dy/dx) dy/dx = max. dy/dx=12 dy/dx=10 dy/dx =0
Admont 194kg N 323kg N 348kg N 437kg N
Piber 209 392 416 493
Bischofshofen 187 RKY: | 352 422
Gumpenstein 227 378 390 444
5-cut areas:
Marginal yield (dy/dx) dy/dx = max. dy/dx =10 dy/dx= 8 dy/dx=0
Admont 252kg N 364kg N 408kg N 518kg N
Piber “norm” 433 460 549
Bischofshofen 189 380 415 520
6-cut areas:
Marginal yield (dy/dx) dy/dx = max. dy/dx=10 dy/dx= 8 dy/dx= 0
Admont 278kg N 377kg N 444kg N 591kg N
Piber “norm” 408 460 629
Bischofshofen 200 369 430 589
Gumpenstein “norm” 485 520 657

1) N-dressing amounts in order to the max. marinal vields 2) Economical borders with rel. high required efficienccies

3) Economical borders with middle required efficienccies 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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