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Background and aims of PhD work

The Department of Grassland Management of the Faculty of Agricultural and Environmental
Sciences of Szent Istvan University carried out long-term experiments under the leadership of
Professor Dr. Zoltan Barcsédk to examine the popularity of various species of grasses and
legumes in grasslands. Following the analysis of plant samples taken weekly at regular
intervals and the measurement of plant height, possibility was afforded to examine the
relationship between characteristics significantly influencing the quality of fodder from
pasture and the phenological phase (ageing) of species of grasslands. Data originating from
the Boldva area are evaluated, where grazing experiments were carried out with Hereford F,
cattle and where the most detailed data of all the experiments were obtained.

The objective in this matter was to determine the idea of ,,good quality pasture”, its
characteristics and extent of these characteristics, as well as the effect of these changes on
influencing quality parameters as time goes by.

After evaluation of grazing experiments carried out in Boldva, according to preferred grazing
sequence established by cattle the ,,judgement” of animals could be analyzed on fodder,
which is of good quality in our opinion. The preference of grazing sequence was measured by
the number of bites taken and its average rate/grazing hour. The most important objective was
to be informed of the “judgement” of cattle on good quality fodder and to determine
parameters and values, which are of great importance for cattle in making up their diet on the
pasture.

According to the mentioned above, the aims of our scientific work are as follows:

1. Effect of phenological phase on the quality of grass fodder
¢ Determining changes of main fodder characteristics (fibre-, protein content,
ratio of protein and fibre, digestibility) according to phenological phase (period of
utilization)
¢ Statistical analysis of the rate of decline in quality
¢ Determining similarities and differences in the rate of decline in quality in grass
species

2. Factors influencing grazing sequence
¢ What kind of fodder characteristics do animals prefer
¢ What does the preference of various species depend on
¢ What is the effect of change of fodder quality by phenological phase on grazing
sequence

Materials and methods

The working group has planted 12 grasses and legumes in pure plantation for grazing
experiments in Boldva (County of Borsod-Abauj-Zemplén). Table 1 illustrates the location of
plots and sequence of investigated species. The basic objective of the experiment was to
determine the preference of species by grazing, so 200 m long and 21 m wide plots have been
formed. 3 different levels of fertilization have been applied: 100, 200 kg/ha N, added by 40
%-40 % P and K according to previously determined optimal NPK rate and control. The
experimental site is located in the valley of Sajo with good water-balance. Soil is clay loam
concerning physical structure, floodplain type, and acidic (pH 5.46). 0.1n HCI soluble nutrient
concentrations are as follows: salt content 0.34 %, humus 2.8 %, NOs-N 26 mg/kg, P 150-, K
310 mg/kg.

Hereford x magyartarka F, cattle have been grazed on the pasture in the experiment. The stock
was made up of 100 cattle, 10 out of those have been investigated (those were marked with
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red ribbon). After one day of adaptation to grazing land, always two days have been
evaluated. Adjusted to three-day-consumption of grass was the experimental area marked out
for the period of investigation. Cattle are most picky, when supply exceeds need by 20-30 %
according to scientific literature. Due to that, one-day grass consumption was increased by 40
% and the area for three day grazing was formed with an electrical fence. Grazing lasted for
3-3 hours every day in the morning and in the afternoon, it started at 7 o’clock a.m. and 15
o’clock p.m., always depended on cooler period of the day. The observers recorded the bites
taken per species and per fertilizer applications (plots) in a table. In order to determine the
intensity of grazing, observers started a new line in each half-an-hour interval. Data recorded
were summarized during processing. There was one observer for 10 marked cattle, who
recorded the bites taken per plot. Fifty bites indicated one mark, in case the cattle left plot,
surplus bites were recorded in numbers. The whole stock grazed together with observed ones
by regulated grazing. Out of grazing time cattle were in grid and were offered only grazed
grass. Data originate from the average of the observation of ten marked cattle. On the basis of
average number of bites taken per hour, the preferences for certain species in first grass
growth could be created.

The investigation of grazing does not belong to the PhD thesis, so further details are not
mentioned.

Samples of first growth have been taken weekly from 4™ May to 9" June 1980, six different
times, in three replications.

In accordance with Hungarian Standard, the collected plant samples have been investigated in
order to determine the dry matter content. By Weende-analysis the most important
characteristics have been evaluated. Fibre-, protein- and moisture content data of the analysis
were used during biometrical evaluation. Results of in vivo digestibility by the application of
insoluble 4n HCI indicator carried out in sheep-pen, as well as tannic acid and soluble sugar
content data have been used. At all times of sampling, measuring of plant height per plot was
done weekly and evaluated, too.

Dates of sampling and phenological phases are shown in Table 2.

The following species belongs to the group of long grasses Festuca pratensis, Festuca
arundinacea, Bromus inermis, Phalaris arundinacea, Dactylis glomerata and Phleum
pratense. The following species belongs to the group of short grasses Lolium perenne,
Festuca rubra and Poa pratensis. Legumes are as follows: Trifolium repens, Lotus
corniculatus and Coronilla varia. According to phenological phases shown in the table, in
different development states (from initial leaf formation to hay) the quality of various fodders
containing different plants could be determined.

In order to state the rate of introduced plants per plot, by the quadrate method of Balazs
(Balézs, 1949), monitoring of plant cover was done at all measuring times prior to grazing.
On this basis, average cover of sown plants was between 70-90 % in the 3" year after
planting. Coronilla varia covered only 10 %, dominant species were dicotyledonous plants.



Table 1: Block diagram of the experimental area (Boldva, 1978-1980)

1. Trifolium repens

100 kg/ha N

control

200 kg/ha N

2. Festuca pratensis

200 kg/ha N

control

100 kg/ha N

3. Lolium perenne

100 kg/ha N

control

200 kg/ha N

4. Festuca arundinacea

200 kg/ha N

control

100 kg/ha N

5. Bromus inermis

100 kg/ha N

control

200 kg/ha N

6. Phalaris arundinacea

200 kg/ha N

kontrol

100 kg/ha N

7. Dactylis glomerata

100 kg/ha N

control

200 kg/ha N

8. Lotus corniculatus

200 kg/ha N

control

100 kg/ha N

9. Festuca rubra

100 kg/ha N

control

200 kg/ha N

10. Coronilla varia

200 kg/ha N

control

100 kg/ha N

11. Poa pratensis

100 kg/ha N

control

200 kg/ha N

12. Phleum pratense

200 kg/ha N

control

100 kg/ha N

During the evaluation in order to get more clear conclusion, the big amount of data was
reduced by taking the average of results of control, with 100 kg/ha N and 200 kg/ha N
fertilized plots. The average values are reported only. Calculations, the correlation-analysis
and preparing graphs were made by a Pentium PC, Microsoft Excel 97- and -2000 programs.
The evaluation and analysis was carried out according to SVAB (1981). By the analysis of
various factors and quality properties multiple regression-analyses was used.



Table 2: State of development of the surveyed grasses at different sampling times
(Boldva, 1980. V. 4.-VI. 10.)

Date of sampling Typical phenophases

Long grasses Legumes
1. 4-5 May initial leaf formation leaf-stage
2. 12-13 May filling budding
3. 19-20 May heading-beginning of beginning of

flowering flowering

4.26-27 May flowering full flowering
5.2-3 June seed formation seed formation
6. 9-10 June seed filling seed filling

Results and conclusions

1. Concerning the subject of factors influencing the quality of pasture and the ageing rate of

plants our most important achievements are as follows:

¢ During 35 days of development (1* growth), it was proved statistically, that in the case of

9 grasses and 3 legumes very close linear correlation was found between ageing (development

state) and plant height, rate of fibre and crude protein content, rate of protein-fibre, as well as

between the digestibility of organic matters.

¢ In the case of 12 investigated grass species was proved, that increasing fibre content had

quite negative effect on digestibility of organic matter. 1 % increase of fibre content caused 2-

2,5 % decline in digestibility by the investigated plants. The less than 2 % decline in

digestibility of Phleum pratense and Trifolium repens meant an exception. Between

decreasing crude protein by ageing and decreasing digestibility could not be proved in all
investigated species. 1 % decrease in crude protein content has led to 1,5-2,5 % decrease in
digestibility.

¢ In the case of 12 investigated species sequence-functions describe the rate of change of

various nutrients and properties, which was varying by species. By sequence-functions the

ageing rate of species can be determined, so the species can be classified to groups. Bromus
inermis, Phalaris arundinacea, Dactylis glomerata, and concerning protein loss Phleum
pratense were proved to be ageing fast.

¢ On the basis of sequence-functions and linears the optimal period of grazing of different

species could be stated, compared the linears to linears of good quality fodder (according to

scientific literature). According to protein-, fibre-, and digestibility of organic matter:

a) Poa pratensis and Festuca rubra in neither grazing period was in the category of good
quality. Festuca arundinacea, Phalaris arundinacea, Dactylis glomerata and Festuca
pratensis in the first decade of May (in initial leaf formation), Phleum pratense and
Bromus inermis till the end of second decade (heading), Lolium perenne till the
middle/end of third decade (flowering) could be grazed in good quality.

b) Legumes till the last date of measuring, Lotus corniculatus from the third decade of May;
Trifolium repens from the end of May could be grazed in good quality.

¢) From the beginning of June only legumes stayed in the category of good quality.

¢ By cluster analysis the similarities of investigated grass species can be determined on the

basis of the connections of all properties.




2. On the basis of grazing behaviour of cattle and judgement on quality our most important
achievements are as follows:

¢ On the basis of grazing behaviour of Hereford F; cattle, closest significant relationships
were shown between number of bites taken, fibre- and protein content, protein-fibre ratio and
digestibility of organic matter.

¢ On the basis of total correlations of all investigated characteristics, the dry matter- and
tannic acid content of fodder, as well as the digestibility of organic matter have influenced
mainly the number of bites.

¢ According to statistical correlations, there is an optimal range of quality for the animals,
which was reached by several species, but was not preferred equally by the cattle.

¢ Hereford F; cattle regardless the changing quality of fodder (phenological phase)
preferred Phleum pratense and Lotus corniculatus, generally preferred Lolium perenne and
Bromus inermis species.

¢ Animals intended to graze grass of optimal quality in each grazing period; therefore their
diets consisted of 4-6 species. The digestible nutrient content of most important species in
cattle’s diet always insured optimal and good quality of fodder.

¢ Grazing behaviour and making up diets totally suited the possible grazing sequence,
which is in connection with the ageing sequence of plants and high quality nutrient content
according to scientific literature.

¢ According to Hereford F; cattle, regarding first growth, the optimal quality pasture is: 12-
20 % crude protein, 20-27 % fibre, 7-13 % sugar, 1,4-2,3 % tannic acid. Protein-fibre rate is
between 1:1,2-2,3, digestibility of organic matter was between 61-78 %.

¢ According to grazing behaviour of cattle by the progress of time the ratio of grass species
decreased and legumes increased in the fodder consumed (ratio was at the beginning of May
80:20 % and beginning of June 60:40 %).

¢ It was proved, that for beef cattle mixed grass ensured the best and optimal fodder quality,
too.




Novel scientific results

. In the case of 9 grasses and 3 legumes in pure plantation very close linear correlation
was found in the first growth between phenological phase and plant height, rate of
fibre and crude protein content, rate of protein-fibre, as well as between digestibility of
organic matters. I classified species according to utility, on the basis of similarities and
differences found in the rate of quality change.

. By the application of sequence-functions (on the basis of change in quality by
phenophases) I determined the range of optimal fodder quality and theoretical grazing
period of 12 investigated species.

. On the basis of statistically proved relationships, there is a range of optimal fodder
quality. I stated that animals intended to graze grass of optimal quality in each grazing
period; therefore their diets consisted of 4-6 species. The digestible nutrient content of
most important species in cattle’s diet always insured optimal and good quality of
fodder. These species individually amounted to 10-20 % of number of bites taken and
the digestible nutrient content always insured optimal and good quality of fodder.

. Hereford F; cattle regardless the changing quality of fodder (phenological phase)
preferred Phleum pratense and Lotus corniculatus, rest 2-4 preferred species were
different regarding various phenophases.

. On the basis of total correlations of all investigated characteristics, the dry matter- and
tannic acid content of fodder, as well as the digestibility of organic matter have
influenced mainly the number of bites. The influence of dry matter content was
highest till the time of stooling, later tannic acid content and concerning withered
species digestibility had high importance.

. According to Hereford F; cattle, regarding first growth, the optimal quality pasture is:
12-20 % crude protein, 20-27 % fibre, 7-13 % sugar, 1,4-2,3 % tannic acid. Protein-
fibre rate is between 1:1,2-2,3, digestibility of organic matter was between 61-78 %.

. It is a methodological result, which for complex analysis of preference and
characteristics of species in grasslands and determining similarities, the K-median
analysis of cluster analysis is suitable. In order to select characteristics mostly
influencing number of bites taken, multiple linear regression analysis is an acceptable
method.



Recommendations

By drawing up mixtures of grasses it is advisable to take into consideration the results of
grazing behaviour of beef cattle. Consequently, in the case of pasture of beef cattle:

1.

First rotation lasts from middle April to end of May. In the beginning Dactylis
glomerata can ensure dry matter-, and fibre-content needed, so it should be applied in
20 % at least in those pasture areas, where the grazing period is intended to be started.

Planting of Bromus inermis is advised, because in the second decade of May it takes
over the role of Dactylis glomerata. In areas with good water-balance Festuca
pratensis instead/beside could be mentioned as well.

Lolium perenne should be part of mixtures in ratio of 15 %, at the end of rotation with
legumes can ensure appropriate fodder quality.

Phleum pratense — on areas, where dawn dew ensures its ecological requirements —
must be a very important component of mixtures, because animals prefer consuming
in all phenological phase.

Legumes — mainly Lotus corniculatus and Trifolium repens — recommended in ratio of
20-30 % primarily on pastures, where grazing is finished by that time, because in that
period only these species can ensure appropriate digestibility.

In whole grazing period mixtures afford best quality fodder for beef cattle, too. By
drawing up mixtures, the wonder of nature when creating species with different
development rate must be taken into account. Mixture consisting species of different
development rate or oversowing of pastures with other species ensures animals about
grazing a good quality fodder in whole grazing period.

Organizing of grazing in advance is an important question. It worth keeping fewer
legumes coverage (around 10 %) on areas of pasture, where grazing period is starting,
because in the beginning the quality does not meet the requirements of animals. On
areas, which are grazed in the second decade/end of May (aged grasses) the ratio of
legumes should be higher. By increased rate of consumption of these species, animals
can compensate the lower quality and digestibility of grasses by this time.

For researchers investigating preference of grass fodders, I advise the investigation of
3 phenophases definitely and for statistical evaluation multiple methods — a K-median
analysis and multiple linear regression analysis — application.

Further scientific conclusions could be afforded, if mineral content of plant was investigated,
as well. Surveying of nutrient content and preference of other species (mainly weeds) of
natural grasslands might affect the account of quality of pasture, as well as by synthesizing
existing results concerning this subject.
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