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The research objective was to assess effects of fertiliser
application rates and nutrient ratios on production and quality
of grassland at an alluvial meadow. The initial sward type was
Festucetum pratense association. A field trial was established in
the western part of “Zvolenska kotlina” basin (altitude 350 m)
and consisted of ten fertiliser treatments: zero-fertilised sward
(control); fertiliser P and K application; rates of 50, 100, 150
and 200 kg N/ha at two ratios of N : P : K nutrients, name-
ly the low N : P : K ratio (1 : 0.3 : 0.8) and the high one
(1 : 0.15 : 0.4), respectively. The grassland was utilised by
three cuts. Dry matter (DM) production and herbage quality
were determined at each of the cuts. The yield of DM was hi-
gher with the rates of 50 and 100 kg N/ha applied at the high
nutrient ratio than at the low ratio. Over the research peri-
od, the highest DM production was recorded at the treatment

with the low nutrient ratio and the highest N rate applied. The
content of crude protein (CP) was increasing with the rising
fertiliser N rate and the increase in CP was higher at the low
nutrient ratio treatments. The zero-fertilised control also pro-
vided sufficient CP content. The low nutrient ratio resulted in
higher P and K content than the high one. The lowest content
of P and K was recorded at the control. The highest P content
was found at the treatment with the fertiliser P and K applied.
The highest K content was recorded at the 2" cut, but de-
creased at the 3™ cut in all the treatments. The content of Ca
was rising towards the 3 cut. The content of nutrients was
higher at the treatments where the high ratio was used. The
content of Mg in DM was higher at the treatments with the high
nutrient ratio and the high N fertiliser rates. The content of Mg
was increasing in the 2" cut at all the treatments.
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The fertiliser application ranks among the factors
intensifying improvement of permanent grassland and
is decisive not only for good yield and quality of for-
age, but also for good condition and long life of sward
(Rataj 1996). The level of fertilising has a notable im-
pact on the botanical composition and consequently,
on the quantitative and qualitative aspects of produc-
tion. Compared to arable crops, grassland nutrition
has some peculiarities, e.g. a considerable amount of
organic residues in soil is a rich source of released
available nutrients; different ability of roots to take nu-
trients from more or less accessible forms; high number
of symbiotic plants; dense representation of micro- and

macro-edaphone not only supports, but also intensifies
the effects of fertiliser application. Overall success of
fertilisation depends on the initial state of grassland,
the availability of water, the soil and climatic condi-
tions, the method and frequency of utilisation and on
the length of time over which the fertiliser is applied
systematically (Slamka et al. 2006). The systematic
and relatively long-term intensive application of ni-
trogen (N) fertiliser increases herbage and dry matter
(DM) yields only during a limited period of time which
is followed by sward degradation, decreased yields and
the fertilisation ceases to be effective and economic
(Rataj 1996).
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The content of crude protein (CP) is much higher in
DM of leaves than in that of stems and moreover, it is
also higher in legumes than in grasses. The application
of high N fertiliser rates (more than 120 kg/ha) elimi-
nates these differences and the CP content in grass may
exceed the amount of CP in legumes (Holubek et al.
2001).

The presented research aimed at studying the qual-
ity and production of herbage from an alluvial meadow
at different fertiliser rates and nutrient ratios used the
during fertiliser application.

MATERIAL AND METHODS

The research site “Vel'ka Luka” (altitude 350 m;
northern latitude 48° 37’; eastern longitude 19° 10")
was located in the protection zone of “Sliac” spa, in the
western part of “Zvolenska kotlina” basin. The edaphic
conditions at the research site were as follows: geo-
logical substratum — the alluvial soil was loamy fluvi-
sol; initial soil pH in KCI = 6.03; available nutrients:
P =6.16 mg/kg and K = 96.6 mg/kg. The initial sward
type was Festucetum pratense association with 35
species (Alopecurus pratensis dominant) at the trial
start (Table 2). Long-term mean rainfall over grow-
ing season is 428 mm; long-term mean annual rainfall
757 mm; mean daily temperature 8.2°C per year and
14.7°C over growing season (Figure 1).

The field trial has been established as randomised
blocks with four replicates (plot size 32 m?; 8 x 4 m) in
1961. This paper presents the research period of 2006—

2009. The trial comprised the following 10 treatments
(Table 1) with a range of fertiliser application rates:
Treatment I: zero-fertilised sward (control); Treatment
2: fertiliser P and K application; Treatments 3, 4, 5 and
o6: fertiliser N, P and K application at the N : P : K
ratio of 1 : 0.30 : 0.8, respectively; Treatments 7, 8, 9
and 10: fertiliser N, P and K application at the N : P :
K ratio of 1 : 0.15 : 0.4, respectively. The trial treat-
ments and the fertiliser application rates in detail are
given in Table 1. The fertiliser nitrogen was applied
as ammonium nitrate (LAD 27%), P was applied as
“hyperkorn” (8.5%) and K as potassium salt (52.23%).
The total rate of N fertiliser was split into two dress-
ings which were applied in the early spring (65%) and
after the 1% cut (35%).

Grassland was utilised by three cuts a year: the 1*
cut — at the ear emergence of dominant grass species;
the 2™ cut — approximately 6 to 8 weeks later; the 3%
cut — approximately 8 to 10 weeks after the 2™ cut.

The dry matter (DM) production was determined
as follows: fresh herbage was weighed at the research
site, DM content was determined in herbage (at 105°C)
and the yield of DM was calculated per hectare. The
herbage samples were oven-dried at 65°C and submit-
ted to the chemical analysis to determine the content of
nutrients (crude protein — Kjeldahl method (N X 6.25),
content of P, K, Mg were determined in accordance
with the Slovak technical standard STN 46 7093. The
obtained data were subjected to analysis of variance
(ANOVA) followed by post hoc comparison using the
Tukey’s HSD test (Statit Custom QC for Windows).

Table 1

Trial treatments

Treatments 1 2 3 | 4 | s | s 7 8 | 9 | 10
Nutrient
rates 0 PK 1:030:0.8 1:0.15:0.4
[kg/ha]
N 0 0 50 100 150 200 50 100 150 200
P 0 22 15 30 45 60 7.5 15 22.5 30
K 0 41.5 40 80 120 160 20 40 60 80
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RESULTS AND DISCUSSION

Over the growing seasons of the research period,
mean air temperature was rising from 15.98°C in 2006
to 17.06°C in 2009, except for the year 2008 when the
mean temperature was 0.02°C lower than in 2006, es-
pecially in the cool months of April and September,
as given in Figure 1. Total monthly rainfall over the
growing seasons decreased in 2006 and 2007, then in-
creased to 389 mm in 2008 and decreased by 74 mm in
2009. The rainfall was extremely low in April in 2007
(0 mm) and 2009 (9 mm), respectively. Only in June
2009 the rainfall over growing season increased.

Table 3 and Figure 2 present the yields of dry matter
and increments of DM yields throughout the research
period of 2006-2009. In 2008, the lowest DM yield
was recorded at all the treatments, due to the rainfall
deficiency in the early (April, May) and in the late
months (August, September) of growing season. The
Treatment 1 (control) was characterised by low DM
production (2.63-4.91 t/ha).

By comparison with the control, the fertiliser P
and K application increased yields in all the cuts and
years, except in 2009 (Table 3). The highest increase
was recorded at the 2™ cut in 2006 (more by 1.07 t/ha
than Treatment 1 — the control). In 2007 and 2009, the
DM yields decreased at the 2 and 3" cuts. Holubek et
al. (2007), Honsova et al. (2007) and Janéovic et al.
(2009) reported that the fertiliser P and K application
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itself increased the yield variability, mainly as a result
of higher variability in the proportion of grasses and
legumes in sward at the cuts.

Theapplicationofnitrogensignificantlyincreasedthe
DM production nearly in all the cuts and years (P < 0.01)
and influenced also the total yield over the research
period (Table 6). The variability in the yield increase
under the rising N rates was found in agreement with
Velich (1986), Holubek (1991), Glaba and Kacorzykb
(2011) and other authors studying the grassland nutri-
tion.

An exception was found at the 2™ cut in 2007 when
the highest DM production was recorded at the zero-
fertilised control. Over the given period, the signifi-
cantly highest DM production (P < 0.01) was recorded
at Treatment 6 with the highest N rate and the low
nutrient ratio applied (Table 6). The highest total DM
yield for the whole research period was also found at
Treatment 6 in all the years, except for the year 2006,
when the lowest DM yield (5.7 t/ha) was recorded
there. In the years 2006, 2008 and 2009, respectively,
the application rate of 50 kg N/ha with the low nutri-
ent ratio resulted in higher DM production at Treat-
ment 3 than at the comparable Treatment 7 with the
high ratio of nutrients. With the high N rate (100 kg/ha)
and the high nutrient ratio (Treatment §), the DM
yield was higher than that at Treatment 4 with the
low nutrient ratio. This was not the case in 2008 when
the production of DM was 4.61 t/ha at Treatment 8,
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Figure 1. Mean monthly temperature [°C] and total monthly rainfall [mm] at “Velka Luka” site
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Table 2

Botanical composition [%] at the 1% cut in 2006

Botanical composition

Treatments*

5

6

Grasses

Legumes

Herbs

Bare ground

Alopecurus pratensis L.
Anthoxanthum odoratum L.
Arrhenatherum elatius L.
Avenastrum pubescens Dumort.
Bromus erectus Huds.
Carex spp.

Dactylis glomerata L.

Elytrigia repens L.

Festuca pratensis Huds.

Festuca rubra L.

Lolium perenne L.

Phleum pratense L.

Poa annua L.

Poa pratensis L.

Trisetum flavescens (L.) P. Beauv.

Deschampsia caespitosa (L). P. Beauv.
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Lotus corniculatus L.
Medicago lupulina L.
Trifolium repens L.
Trifolium pratense L.
Vicia tenuifolia L.
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Acetosa pratensis Mill.
Achillea millefolium L.
Campanula patula L.

Cirsium arvense L.
Cirsium canum (L.) Scopp.
Daucus carota L.

Galium mollugo L.
Geranium pratense L.
Geranium robertianum L.
Glechoma hederacea L.
Jacea pratensis Lam.
Leontodon hispidus L.
Leucanthemum vulgare Lam.
Plantago lanceolata L.
Plantago major L.
Prunella vulgaris L.
Ranunculus acris L.

Salvia pratensis L.

Stellaria graminea L.

Tragopogon orientalis L.

Veronica verna L.

Capsella bursa pastoris (L.) Medik.

Taraxacum officinale auct. non Weber.
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but it was 4.86 t/ha at Treatment 4. Similar results
(approx. 5 t/DM/ha), but with the maximum fertiliser
rate (240 kg N/ha) were reported by Vozar (2009) from
the trial at “Chvojnica” site. There had been reports of
DM production decreasing from the 1* to the 3™ cut
(Velich 1986). Our research data showed slight varia-
tions. In both 2007 and 2009, the DM yield was higher
in the 2™ cut than at the 1*! one, namely at the non-ferti-
lised control as well as at Treatment 3 (50 kg N/ha and
the low nutrient ratio). Based on his trials, Fiala (2002)
pointed out that neither the long-term fertiliser appli-
cation of as much as 300 kg N/ha nor the grassland
utilisation by three cuts disturbed the ecological stabil-
ity. The DM production rises while the nitrogen ferti-
liser rate is extended up to 150 kg N/ha and both the
forage quality and production efficiency are increased.
The most stabile treatments appear to be those where
the low and medium rates of nitrogen fertiliser (50 and
150 kg N/ha + PK) are applied. This conclusion was
drawn also in our research. Honsova et al. (2006) had
carried out trials on a valley meadow at “Cernikovice”
site and consequently, they confirmed the hypothesis
of DM yields depending on the amount of nitrogen
applied. At the control, mean production of herbage
was 2.6 t ha! and the highest production (8.95 t/ha)

application rate.

Figure 2 gives the DM increase in comparison to
the zero-fertilised control. The highest increase in
DM yield (by 138.02%, i.e. 3.63 t/ha) was recorded
at Treatment 6 in 2008 (200 kg N; low nutrient ratio).
Over the research years, high increase in DM yield
was recorded at Treatment 3, except for the year 2007
when a decrease by 8.2% was found. Averaged over
the research years and in comparison with the control,
the increase in DM was higher at the treatments with
identical rates of nitrogen and high ratio of nutrients
(19.56 % at Treatment 7 and 37.92% at Treatment 8)
than those with the low nutrient ratio. It was the op-
posite situation at Treatments 5 and 6 with the high
rates of nitrogen fertiliser and the low nutrient ratio
(increase by 56.76% and 64%) in comparison with the
treatments with the high nutrient ratio (increase by
45.65% and 57.49%).

Hejeman et al. (2010) and Holubek et al. (2007)
reported that the content of nutrients in herbage DM
decreased with the reduction of available nutrients in
soil and decreased also with increasing yield due to
the so called dilution effect in the grown-up biomass.
The quality of dry matter is defined by the mineral and
organic composition (Whitehead 2000; Lichner et al.
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|
B - &
5 \
= i S ‘% .
T s | I % 3:\‘% 1% N~ % % :%
g 5 oW e ::\\ B = o oy :
E 4 - 5 %‘: = % = % j:% E% :% % :% § :§
> X N N EN EN X N N :
£ Y 3 Y ) Y Y Y N SN SN AN
\“\\H ‘s\\h‘ £ A =B ‘>\‘\§ \\\Q ,“}’\\\ \ ,\
% ‘;% :‘:\% ‘Aﬁ ‘>% ‘j\\ \*\\ )‘\\\\ \ >\
i B 2N T ‘Aﬁ ‘>% ‘j\\ \*\\ )‘\\\\ \ >\
%\ ‘:\%\ :-% ‘:-% ‘:-\\“\ <:-1“".."% \% :-h\\\ \ :-\
g }\\\\ ‘:‘% >% ‘>% ‘>% ‘>\‘§ H\“Q ,\\\\\\ \ ,\
A= % ‘;% ;‘l\\ %, = N ‘>\“§ % ,:‘\\\\ \ ,\
“\. 2N ‘f\ ‘Aﬁ ‘>% ‘>\\ = \\ ‘>\\ o \ >\
N EN SN VBN UEN EEN SN 2 28N 28N
1 2 3 4 5 & 7 B 9 10
Treatments*
R 2006 B 2007 40 2008 SRR 2009 Mean of the years

*see Table 1

Figure 2. Dry matter yields during 2006-2009
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Table 3

Dry matter yields [t/ha]

N 0 PK 1:0.30: 0.80 1:0.15: 0.40
1 2 3| 4 | s | 6 7 8 | 9 | 10
2006
1% cut 3.07 2.62 3.88 2.3 2.59 222 3.80 2.60 3.40 2.84
2% cut 0.92 1.99 1.86 1.81 2.27 2.17 1.50 1.99 2.27 2.60
34 cut 0.92 131 1.10 118 1.17 131 1.46 1.23 1.07 112
5 4.91 5.92 6.84 5.22 6.03 5.70 6.76 5.82 6.74 6.56
2007
1% cut 0.94 2.16 1.79 2.64 311 3.25 1.72 2.34 3.08 3.21
2 cut 2.92 241 1.93 2.36 2.61 2.85 2.41 2.63 2.25 2.89
34 cut 1.01 0.94 0.75 0.85 112 115 1.06 1.19 1.21 0.95
5 4.87 5.51 447 5.85 6.84 7.25 5.19 6.16 6.54 7.05
2008
1% cut 130 1.19 1.83 231 2.64 3.37 1.61 2.80 2.75 2.89
2 cut 0.60 1.03 0.96 170 2.15 1.76 1.13 1.01 134 1.73
3 cut 0.73 0.48 0.61 0.85 0.99 1.13 0.49 0.80 0.99 0.76
» 2.63 2.70 3.40 486 5.78 6.26 3.23 461 5.08 5.38
2009
1% cut 115 1.81 1.79 223 2.01 2.43 1.50 2.03 1.87 2.29
2 cut 2.15 171 211 2.74 4.49 438 2.03 2.97 2.87 3.54
34 cut 0.86 0.62 0.84 1.07 0.82 1.16 1.10 1.26 1.03 127
5 4.16 414 474 6.04 7.32 7.97 4.63 6.26 5.77 7.10
Svieldoverdyes | 1657 | 1827 | 1945 | 2197 | 2597 | 27.18 | 1981 | 2285 | 24.13 26.09
Memoftheyears | 414 | 4590 | 486 | 5499 | 649 | 679 | 495% | 5714 | 6.03* 6.52¢
SEM 0.533 | 0730 | 0720 | 0274 | 0357 | 0510 | 0730 | 0379 | 0.380 0.400

The values in the same row with different superscript letters are significantly different at P < 0.01 level for each variable

Tukey’s HSD test
SEM - standard error of the mean

*see Table 1

Table 4 shows that the increasing nitrogen rate re-
sulted in rising crude protein content. The highest CP
content (201.68 g/kg) was found in the 1% cut at Treat-
ment 5 with the rate of 150 kg N/ha and the low nutri-
ent ratio, but the differences were not significantly dif-
ferent (Table 7). However, the decrease in CP content
was very significant (P < 0.01) by comparison between
the years.

The highest CP content was recorded mostly at the
1%t cut, except for Treatments 1 and 3 to 10 in 2008 and
2009, respectively, when the CP content was higher at
the 2™ cut, as shown by the statistically significant ef-
fect (Table 7). At the control, the highest CP content

was recorded at the 2™ cut, except in 2009 (the 3™ cut).
It may be concluded that CP content was higher at the
treatments with the low nutrient ratio than at those
with the high one. The results showed that the treat-
ment without fertiliser application could provide the
required quality of DM, as reported also by Michalec
et al. (2007).

Some authors (Lichner ef al. 1983; Krajéovic 1997;
Holubek 1991; Jancovi¢ 1999) point out to the existing
difference between the content of minerals in plants
and that required by animals which can be mitigated by
fertiliser application to grassland. Fiala (2002) reports
that the long-term application of fertiliser has influ-
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Table 4

Crude protein content in dry matter of herbage [g/kg]

Treatments*
Years Cuts 0 PK 1:0.30:0.80 1:0.15:0.40
1 2 3 4 5 6 7 8 9 10
It 112.67 152.00 134.90 171.34 201.68 163.03 135.29 157.59 179.27 168.82
2006 2nd 134.19 94.60 137.74 137.37 148.48 124.19 134.43 123.41 123.02 130.32
3rd 129.56 122.99 122.31 131.18 120.49 127.84 153.81 120.84 112.25 116.93
1= 135.23 144.24 134.66 153.51 152.41 138.71 154.19 152.41 137.87 156.57
2007 2nd 148.73 139.94 128.73 137.58 114.21 129.14 122.40 110.77 127.52 124.25
3 120.87 116.83 116.96 127.21 137.26 136.69 117.39 125.03 118.91 124.75
I 112.92 130.47 124.15 129.04 123.80 115.83 122.95 118.00 116.26 119.87
2008 2nd 136.26 126.45 127.20 159.80 125.04 155.63 132.06 129.74 127.82 136.84
3 113.86 116.61 124.36 116.32 121.58 108.59 114.49 125.51 119.71 112.50
I 93.75 105.43 105.89 108.05 94.94 123.82 113.31 115.57 118.90 119.00
2009 2nd 128.11 123.99 122.47 128.08 124.52 134.36 131.50 141.31 148.78 129.72
3rd 130.21 121.23 131.80 133.92 130.41 139.12 138.09 131.67 132.75 134.29
Mean 124.70 124.57 125.93 136.12 132.90 133.10 130.83 129.32 130.25 131.15
*see Table 1
Table 5

Mean content of minerals [g/kg]

Treatments*
Minerals Cuts 0 PK 1:0.30:0.80 1:0.15:0.40
1 2 3 4 5 6 7 8 9 10

It 1.95 3.31 2.49 3.00 3.30 3.04 2.08 2.07 2.47 2.45

P 2nd 2.32 3.16 2.67 3.36 3.02 3.05 2.38 2.52 2.70 2.65
3w 2.41 3.42 2.80 2.96 3.27 3.19 2.59 2.43 2.82 2.48

I 15.76 19.71 18.41 19.02 21.37 23.45 15.87 14.36 16.33 16.70

K 2nd 15.43 17.04 15.52 16.64 16.88 18.78 20.18 20.47 19.71 23.25
3 13.05 13.56 13.51 13.87 14.12 15.27 14.18 12.05 12.33 12.97

I 8.29 10.80 9.49 8.25 8.04 7.49 8.41 7.86 8.37 7.85

Ca 2nd 10.55 10.29 13.00 13.08 8.87 13.37 16.26 10.63 12.02 13.89
3w 15.07 16.94 13.30 13.75 12.53 11.75 11.19 12.74 14.69 12.28

It 2.82 3.29 2.80 2.59 2.41 2.46 3.12 3.00 3.02 2.80

Mg 2nd 4.65 3.71 4.81 4.35 3.22 4.27 4.78 3.66 451 4.54
3w 4.42 4.58 4.67 3.84 4.35 3.85 4.28 4.10 4.37 4.35

*see Table 1
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Table 6

The effect of years on dry matter yield [t/ha]

Year Dry “Ei‘/t;lz yield SEM
2006 6.04v 0212
2007 6.30° 0.302
2008 4.39° 0.414
2009 5.81° 0.434

The values in the same row with different superscript letters are significantly different at P < 0.01 level for each variable
Tukey’s HSD test
SEM - standard error of the mean

Table 7

The effects of fertiliser application, cuts, and years on the nutrient content [g/kg]

Factor Crude protein P K Ca Mg
Treatments*
1 124.63° 2.23¢ 14.70° 11.36% 4.10%
2 124.58° 3.28¢ 16.61° 12.69° 3.99
3 126.00° 2.65¢ 15.70° 11.87% 4.29°
4 136.29? 3.10% 15.39° 11.67% 3.75%
5 133.08* 3.20¢ 17.34° 9.81° 3.522
6 133.05¢ 3.10° 19.12° 10.79 3.66%
7 130.81® 2.350 16.72° 11.82% 4.20%
8 129.06* 2.33q 15.64° 10.38® 3.70
9 129.86° 2.66° 16.10° 11.64 4.11*
10 131.18° 2.542 17.56° 11.14 4.10®
SEM 2.385 0.065 0.790 0.541 0.169
Cuts
It 133.71° 2.62¢ 18.12° 8.48° 3.03¢
2nd 131.00° 2.78* 18.26° 12.09° 4.31°
3r 124.93¢ 2.83° 13.49° 13.42¢ 4.28°
SEM 1.283 0.045 0.397 0.246 0.089
Years
2006 137.42° 3.02¢ 15.42¢ 11.06* 4.77°
2007 132.83° 2.73° 19.74° 12.82° 4.61°
2008 124.79° 2.49¢ 14.70° 10.42 3.37¢
2009 123.88° 2.73% 16.49% 10.94¢ 3.23¢
SEM 1.430 0.050 0.469 0.333 0.085

The values in the same row with different superscript letters are significantly different at P < 0.01 level for each variable
Tukey’s HSD test; SEM — standard error of the mean

*see Table 1

ence on the content of mineral substances in total and but decreasing the content of Ca, Mg and K. The three-
at the individual cuts as well. The rising rates of nitro- cut utilisation of sward is characteristic of increasing
gen fertiliser are increasing the content of N, P and Na, content of Ca and Mg and decreasing K content from
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the first to the last cut.

Mean content of minerals is given in Table 5. Av-
eraged over the research period, the lowest P content
(1.945 g/kg) was recorded at Treatment 1 (the control).
Generally, the P content was low at all the cuts. The
highest P content was found at Treatment 2 in all of the
cuts (3.31, 3.16 and 3.42 g/kg, respectively) through-
out the period of research. Nerusil et al. (2007) also
reported that the long-term application of P and K
fertilisers increases the legume dominance and conse-
quently, also the content of P, Ca and Mg. An accept-
able content was provided also by the Treatments 4, 5
and 6 with the low ratio of nutrients, respectively.

The lowest potassium content ranging between
13.05 and 15.76 g/kg was recorded at the zero-fertil-
ised control. The K content was decreasing from the
1% to the 3% cut at the treatments 1 to 6, respectively.
The highest K content was found in the 2™ cut at Treat-
ments 7 to 10, the ones with the high nutrient ratio.
Similar conclusions are drawn by Jezikova and Lihan
(1997) who report that the content of K and P in herb-
age is increasing at the high nutrient ratio. However,
one cannot agree with their statement that the low N :
P : K ratio results also in decreased content of P and K
as well as in increased Ca content.

The highest calcium content was found at Treat-
ment 3 in the 2™ cut. The content of Ca was increasing
with the cuts, except for the Treatments 6, 7 and 10, re-
spectively; the highest Ca content was found in the 2™
cut. Similar results were reported by Jancovic (1997).

The magnesium content was higher at the treat-
ments with the high ratio of nutrients. The highest Mg
content (4.81 g/kg) was found at Treatment 3 in the
2 cut and moreover, at the same cut, the Mg content
was 4.65 g/kg at the zero-fertilised control. Lichner et
al. (1977) and Jancovic (1997) report that Mg content
increases with the rising intensity of N fertiliser appli-
cation. Table 7 shows the significant effects of the cuts
on the mean content of P, K, Ca and Mg.

CONCLUSIONS

The results of research on the production and qual-
ity of herbage in relation to the long-term application
rates of fertiliser and the nutrient ratios were conclud-
ed as follows:

Over the research period, the highest dry matter

production was found at the treatment with the highest
N (200 kg) rate and the low nutrient ratio applied 1 :
0.3 : 0.8 (total dry matter yield over the four research
years was 27.18 t/ha).

The dry matter production was higher at the appli-
cation of 50 and 100 kg N/ha fertiliser rates with the
high nutrient ratio of 1 : 0.15 : 0.4.

The crude protein content was rising with the in-
creasing N fertiliser rates. The highest crude protein
content (201.68 g/kg) was found in the 1% cut at the
treatment with the rate of 150 kg N/ha.

The low nutrient ratio of 1 : 0.3 : 0.8 resulted in
high content of P, K and Ca, but in low Mg content in
dry matter, respectively.

The content of K was rising in the 2" cut and de-
creasing in the 3™ cut at all the treatments. The content
of Ca was rising to the 3™ cut and the Mg content was
increasing in the 2™ cut at all the research treatments.

Based on the research results, it was concluded that
the ratio of 1 : 0.30 : 0.8 was more favourable, when
considering the needs of animals.
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