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CHEMICAL COMPOSITION OF GREEN FORAGE IN RELATION TO LEGUME PLANT
SPECIES AND ITS SHARE IN THE MEADOW SWARD

Summary

The aim of the study was to evaluate the impaetdbus percentage shares of legumes in the swarthe nutritional
value of forage. Two species of legume plants weea in this experiment: red clover (Trifolium prase L.) variety
Chlumecky and birdsfoot trefoil (Lotus corniculatu$ variety Leo. The research material consistégreen forage sam-
ples in which percentage shares of tested speditegame plant ranged from 0% to 100%. The contérdrganic and
mineral components in green forage was evaluated.r&lation between the percentage shares of rgecland birdsfoot
trefoil and the content of nutritive componentgieen forage was calculated. Forages with birdsfivetoil in them, re-
gardless of its percentage share, contained mota fwotein, crude ash and NDF and ADF fibers fiaot In contrast,
forages with the participation of red clover comtadl more sugars, Ca, Mg and Mn, and were charaatdrby higher di-
gestibility of organic matterThe proportions of both species also had a sigaifiGmpact on the content of the majority of
nutrients. Increasing the proportion of both redw@r and birdsfoot trefoil in green forages resdlia a decrease in crude
fiber content and its fractions: ADF and NDF. Howevthe share of both species was positively cateel with the total
protein content, crude ash, ADL and organic mattigiestibility. A positive correlation was found Wween the proportion
of red clover in mixture and the Ca, Mg and Fe eoits. The proportion of birdsfoot trefoil was posty correlated with
the content of P, Ca, Mg and Fe.
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ZALE ZNOSC SKLADU CHEMICZNEGO ZIELONKI OD GATUNKU RO  SLINY
BOBOWATEJ | JEJ UDZIALU W RUNI £ AKOWEJ

Streszczenie

Celem bada byta ocena wptywu ztdicowanego udziatu w runi §n bobowatych na wart@ pokarmow zielonki. Bada-
niami obpto dwa gatunki: koniczynigkowy (Trifolium pratense L.) odmiany Chlumecky i kongerawyczajp (Lotus cor-
niculatus L.) odmiany Leo. Materiat badawczy staiypywrobki zielonki, w ktdrych procentowy udzialdamego gatunku
rosliny bobowatej wynosit od 0 do 100%. W zieloncen@r® zawarté¢ sktadnikdw organicznych i mineralnych. Obliczo-
no zalenas¢ pomedzy procentowym udziatem koniczyaigolwej i komonicy zwyczajnej w zielonce a zawsaigoposzcze-
go6lnych skfadnikéw pokarmowych. Zielonka z udzidéemonicy zwyczajnej, niezatée od jej procentowego udziatu, za-
wierala wigecej biatka ogo6inego, popiotu surowego oraz frakdjpkna NDF i ADF. Natomiast zielonka z udziatemi&oyr
ny gkowej zawierata wicej cukréw prostych, Ca, Mg i Mn oraz charakteryatansie wy:sz; strawna@cig masy organicz-
nej. Procentowy udziat w zielonce obu gatunkéw mefaistotny wpltyw na zawarfé wiekszaci sktadnikow pokarmowych.
Zwiekszanie udzialu w zielonce, zaréwno koniczypwej jak i komonicy zwyczajnej, powodowato ébmie zawartsci
widkna surowego oraz jego frakcji: ADF i NDF. Udza@bu gatunkéw byt natomiast dodatnio skorelowarpawartaciq
biatka ogo6inego, popiotu surowego, ADL i stravitio masy organicznej. Stwierdzono ponadto dodaltoirelacg pomke-
dzy udzialem w zielonce koniczyakdwej a zwartéciq Ca, Mg i Fe. Udziat komonicy zwyczajnej byt dodaskorelowa-
ny z zawartéciq P, Ca, Mg i Fe.

Stowa kluczowekoniczyna czerwona, komonica zwyczajna, wérpmkarmowa, sktad chemiczny

1. Introduction Therefore, symbiotic Nfixation of legumes is widely
used to improve the N supply of the organic farmayg-
Grassland legumes are important in organic livdsto tems. Legumes in mixture with grasses can fix ograye
production because of their ability to fix atmosptieN,, 150 kg N ha yf some of which subsequently becomes
high yield without N fertilization and because béir high  available to the accompanying grass [17].
forage value [6, 10, 13]. Legume plants differ in terms of nutrition valugro-
Legume plants in comparison to grass species are m nomic performance, persistence, soil requirememtssait-
rich in mineral nutrients (mainly Ca and Mg), crygtetein  ability [11, 14].
and contain less fiber, increasing the digestipitif feed. Red clover Trifolium pratensel.) is one of the main
The presence of legumes in the sward improves tire a feed species in most northern European grassldReld.
mal’s performance [5, 3] and has a positive eftecinimal  clover is popular among farmers for its high pnotedn-
products having higher concentration of componenish  tent, high biomass production and good re-growttabd-
as n-3 fatty acids, and a lower n-6/n-3 ratio, tHratconsid- ity after mowing [11, 5, 7]. For this reason itwidely used
ered as beneficial to human health [9]. for forage or cut and conserved as silage [15].aafidead
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interest in this species stems from the fact tkdt alover
contains high levels of the enzyme polyphenol oséda
(PPO) in comparison with other forage legumes [PRO
has beneficial effects in improving nitrogen usliion in
ruminants [12] and in protecting lipids from degatidn,
both ‘in silo’ as well as in the rumen, leadingacdigher
output of polyunsaturated fatty acids (PUFA) in mamt
products (meat and milk) [25].

The birdsfoot trefoil I(otus corniculatud..) is consid-
ered as a potentially useful protein source in loput pro-
duction systems [2]. It is one of the most impottspecies
in the legume group of plants necessary to cukivatvn
legume pastures and mixtures. It can be maintagaesier
and longer, comparing to red clover. This planinterest-
ing due to its high productivity, quality, resiliem to cli-
mate change, adaptability to various soil typesl fam the
ability of the plant to be consumed fresh, as hay as si-
lage. Birdsfoot trefoil is a legume with a high nitixe
value, containing condensed tannins which, when téed
dairy cows, increases the efficiency of feed uwtiisn for
milk production. The condensed tannins affect theen
microflora, reduce feed protein degradation andelofeed
energy loss due to methane [28], without adveraéict-
ing milk protein composition [24].

Legume-grass mixtures generally provide more ®ansi
tent forage yield across a wide range of environséman
grass or legume monocultures [20, 23]. Results ahyn
experiments have demonstrated that interseediegunie
into existing grass fields can increase forage Déidyand
crude protein content [1], and improve forage it
value [23] with a lower decline of quality durindapt
maturation [16].

The legume proportion is an important aspect dater

ing forage quality as well as agronomic performaotéi-
nary mixtures of legumes and grasses [11]. Studase
shown that a 30-50% share of legume plants provgdesl
chemical composition and a high nutritional validonage
for ruminants [13].
The objective of this study was to investigate é¢ffects of
forage legumesiT{ifolium pratensel.. andLotus cornicula-
tus L) in binary mixtures withPoa pratensid.. on forage
quality.

2. Material and methods

The research was carried out in 2014 at the utstibf
Technology and Life Sciences in Falenty. The ainthef
study was to evaluate the impact of various peagmnt
shares of legume plants on the nutritional valuegreen

tures of birdsfoot trefoil and grass species frdra pre-
pared plant material were made. The percentagee shfar
legume plants in the mixture was as follows: 0%%15
30%, 45%, 60% and 100%. From each mixture 3 10thgra
samples of plant material were collected for chaiic
analysis.

After drying and grinding the samples, the follagi
nutrients were estimated: total protein, cruderfiaed its
fractions: NDF, ADF and ADL, crude ash and watduso
ble sugars (WSC) using the NIRS method [18] on R-NI
Flex N-500 apparatus using ready-made INGOT ® calib
tions for meadow hay.

The content of mineral elements (P, K, Ca, Mg, Kia,
Mn, Cu, Fe) was also evaluated. The content of raisén the
plant material was determined after its mineraltizein a mix-
ture of concentrated acids: nitric, perchloric antfuric. The
content of potassium was determined by the emisaiethod,
the phosphorus content by the colorimetric metlaodi the
content of Ca, Mg, Na, Zn, Mn, Cu and Fe by atoahisorp-
tion spectrometry (ASA).

The obtained data were subject to statisticaluatain.
Significance of differences between means werefigdri
with the T-Tukey test (HSD). The determined levEkig-
nificance was 0.05. The correlations between thegue-
age share of red clover and birdsfoot trefoil inegr forage
and the content of the examined nutrients wereutatked.
The calculations were performed using Statisticiwsoe
version 6 (Statsoft, Poland). In addition, regm@ssiurves
between the share of legumes in mixture and thécabiof
chosen nutrients were drawn.

3. Results and discussion
3.1. Content of organic nutrients

Protein is the basic nutrient supplied to aninvalgreen
forage. Green forage mixtures with birdsfoot trefa@gard-
less of its percentage share, contained more potakin
(p<0.05) than green forage mixture with red clover-(Ta
ble 1). Moreover, according to information givenlitera-
ture [28] the protein in birdsfoot trefoil is lessadily bro-
ken down by microbes in the rumen (a bypass prptés
protein is utilized more effectively by ruminantsah the
protein in red clover.

Table 1. Mean concentration of nutritive componeints
green forage with participation of legume planésd clover
and birdsfoot trefoil (average + standard devigtion

Tab. 1.Srednia zawarté¢ sktadnikéw pokarmowych w zielon-

forage.Two species of legume plants were used for this exach z udziatem gin bobowatych: koniczyny qkowej

periment. red clover Ttifolium pratense L.) variety
Chlumecky and birdsfoot trefoilL otus corniculatud..) va-
riety Leo. The research material was collected feothree-
cut experimental meadow located on mineral soilorog
ing to Experimental Farm ITP in Falenty. In spria@12
the experimental meadow was renovated by undergpwin
One part of meadow was renovated with seeds mixiome
taining birdsfoot trefoil and the second - red eovThe
experimental meadow was fertilised every year witin-
eral fertilisers NPK in the following doses: 60 kg 30 kg

P and 60 kg K per ha. On May 15th 2014, plant neltéor
the study was prepared. From the growing meadowdbswa
single specimens of red clover, birdsfoot trefailagrass
speciesPoa pratensid..) were chosen. Six bi-species mix-
tures of red clover and grass species and sixdiigp mix-
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i komonicy zwyczajnejrédnia +odchylenie standardowe)

Examined parameters Green forage mixtures with.
red clover birdsfoot trefoil
Total protein [g kgf DM] | 134.5+ 27.6a] 150.5+39.8b
Crude fibre [g kif DM] 246.9+31.7a 252.8+35.4a
Crude ash [g Kg DM] 86.6+7.8a 93.5+8.6b
NDF [g kg* DM] 442.3+58.2a| 454.1+60.3b
ADF [g kg’ DM] 289.9+18.9a| 295.4+22.5b
ADL [g kg DM] 34.7+1.7a 35.6+2.3a
WSC [g kg' DM] 158.5+9.5b 132.4+19.5a
OM digestibility [%] 62.9+4.25b 61.4+4.49a
WSC/protein ratio 1.23+0.28b 0.96+0.36a

132

means in rows followed by the same letter are mpifscantly
different at 5% level of probability (Tukey’s tept0.05)

Source: own work Zrodio: opracowanie wiasne
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The share of both legume species was positivetelated
with protein content (Table 2), and increased ligeaith in-
creasing proportion of legume species (Fig. 1)grass-red
clover mixtures protein concentration ranged frofR2.1
(+9.2) gkg™* DM to 182.1 (+12.5) ¢g™ DM in mixtures with
0% and 100% share of red clover respectively. Ttadein
concentration in grass-birdsfoot trefoil mixturesreased line-
arly to a level of 218.8 (+16.0Ykgy* DM in mixtures with
100% share of this species.

Table 2. Matrix of correlation coefficients betweggrcent-
age of red clover and birdsfoot trefoil in mixturth
grasses and chemical composition of green forage

Tab. 2. Macierz wspétczynnikbéw korelacji pedaly procen-

towym udziatem koniczyngkbwej i komonicy zwyczajnej w
mieszance z trawami a skladem chemicznym zielonki
Examined parameters Green forage mixtures with
red clover birdsfoot trefoil
Total protein [g ki DM] 0.95* 0.97%
Crude fibre [g kif DM] -0.96* -0.99*
Crude ash [g kj DM] 0.73* 0.84*
NDF [g kg* DM] -0.96* -0.98*
ADF [g kg’ DM] -0.92* -0.96*
ADL [g kgl DM] 0.85* 0.61*
WSC [g kg' DM] -0.25 -0.69*
OM digestibility [%] 0.94* 0.94*
WSC/protein ratio -0.86* -0.91*

* significant ata=0.05
Source: own work Zrédto: opracowanie wiasne
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Fig. 1. Total protein content in relation to a shaf red
clover and birdsfoot trefoil in mixture

Rys. 1.Zawartai¢ biatka ogéinego w zateasci od udziatu
koniczynydkowej i komonicy zwyczajnej w mieszance

Minimum content of total protein in forage, whide-
termines a relatively correct course of digestinrthe di-
gestive tract for high-yielding dairy cows shouldnge
from 150 to 170 g Ky DM of forage. Taking into account
the ruminants needs in terms of protein conterforage,
the optimal content of this nutrient was guarantbgd0-
40% share of birdsfoot trefoil and as much as B86%-
share of red clover (Fig. 1).

The presence of structural carbohydrates, soetalle

crude fiber is the factor limiting the nutritionahlue of for-
age. Crude fiber content in examined forage migusas
similar (p>0.05) and decreased linearly with ineieg
proportions of both legume species (Fig. 2). In tomes
with a 0% share of legumes the fiber concentrati@s
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292.2 (#5,2) gkg’ DM. In grass-clover mixtures with a
100% share of legumes it reached 194.5 (+9:Ky'gDM
and 196.0 (+22.2)-gg* DM for red clover and birdsfoot
trefoil respectively.

For a balanced level of nutrient digestibility agergy
value of feeds, the concentration of fiber showtl exceed
280-300 kg™ DM of forage. In this aspect, all tested mix-
tures were characterized by optimal average coratgom
of crude fiber.
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Fig. 2. Crude fiber content in relation to a shafeed clo-
ver and birdsfoot trefoil in mixture

Rys. 2.Zawartoi¢ wldkna surowego w zaieasci od udzia-
tu koniczynydkowej i komonicy zwyczajnej w mieszance

Grass mixtures with birdsfoot trefoil were chaeaized
by a higher concentratiop<£0.05) of NDF and ADF frac-
tions than grass mixtures with red clover. In bo#ises
NDF and ADF concentrations were negatively coreslat
with the percentage share of legumes in mixturebl@ 2).
With increasing proportions of legumes in mixturbe
NDF and ADF fractions concentration in forage desesl
linearly (Fig. 3, 4). Mean concentrations of ADladtion in
examined forage mixtures were similax(.05) and were
positively correlated with increasing proportiont bmth
legume species (Table 2).
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Fig. 3. NDF fraction content in relation to a shafered
clover and birdsfoot trefoil in mixture

Rys. 3.Zawartgi¢ frakcji NDF w zalénosci od udziatu ko-
niczyny gkowej i komonicy zwyczajnej w mieszance
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350 y=-0.63x + 321.65 mixture with birdsfoot trefoil [<0.05, Table 1). In pure

R2=0.87

300 7 grass mixtures the WSC concentration was 155.8
= 250 (+13.3) gkg® DM. In grass-clover mixtures with 100%
- s s share of legumes WSC its concentration droppedst4l
o 200 - R (+9.1) gkg®! DM and to 105.7 (+2.4)-gg* DM for red
2 4570 4 clover and birdsfoot trefoil respectively. High tent of
5 total protein and low content of WSC caused sigaiiily
E 1001 o Tritosium pratense L. W iofuscormicuiatus L lower WSC/protein ratios in mixtures with birdsfaegfoil
@ 50 4 than in mixtures with red clovep£0.05), (Table 1). A re-
= 0 . . . . . duced ratio of WSC to total protein may indicatattthis
© 0 20 40 80 80 100 material is less suitable for ensiling.

Proportion of legume [% . .
P g [l 3.2. Content of mineral nutrients

Source: own work Zrédto: opracowanie wiasne

Fig 4. ADF fraction content in relation to a sharered The legume plant species influenced the concémtrat
clover and birdsfoot trefoil in mixture of the majority of the assessed mineral nutriefable 3).

Rys. 4.Zawarto¢ frakcji ADF w zalénaosci od udziatu ko- The com.parison of mean concentration ‘?f macro- and
niczyny kkowej i komonicy zwyczajnej w mieszance micronutrients showed that green forage mixturen weéd
clover contained morg£0.05) Ca, Mg and Mn. The pres-

ence of birdsfoot trefoil in the mixture causedhsg con-
Organic matter digestibility was significantly higr centrat!on <0.05) of K, Zn and Cu. No differences in con-
(p<0.05) in grass-red clover mixtures (62.9% +4.2@ntm centration of P, Na and Fe between both specieg wer
mixtures with birdsfoot trefoil (61.4% +4.49). Sifoant found.
correlation between the percentages of legumesituras . . .
and OM digestibility was foundp£0.05) in both mixtures 1aplé 3. Mean concentration of mineral components i
with birdsfoot trefoil and mixtures with red clovewith ~ 9reen forage with participation of legume planésd clover

increasing proportion of legume species the OMstigg- ~ and birdsfoot trefoil (average + standard devigtion
ity increased reaching in pure mixtures 65.4% (&)L &nd Tab. 3.Srednia zawarté¢ sktadnikéw mineralnych w zielon-

65.8% (+1.38) for red clover and birdsfoot trefaiispec- Kach z udziatem fiin bobowatych: koniczynykowe; i ko-
monicy zwyczajnefiednia + odchylenie standardowe)

tively.

The crude ash content was affected both by thenteg _ Green forage mixtures with
species and its proportion in the mixture. Greeade mix- Examined parameters red clover | birdsfoot trefoil
tures with birdsfoot trefoil contained more crudief P [g kg* DM] 3.24+0.13a 3.31+0.28a
(p<0.05) than green forage mixture with red clover-(Ta| K[g kg” DM] 20.30+3.66a 27.4+2.23b
ble 1). The share of both legume species was pekitcor- Ca[g kg’ DM] 2.05+1.26b 1.47+0.81a
related with the crude ash content (Table 2). Castecon- | Mg [g kg™ DM] 3.94+1.35b 2.86+0.63a
centration in legume-grass mixtures increased flipesith K:Mg 9.64+4.72a 15.91+2.74b
increasing proportions of legume plants in mixtuielg. 5) K:(Ca + ll\/lg) 5.92+3.99a 9.24+2.88b
reaching the concentration 97.&g' DM and 105.9 gg® | Na[9 kg" DM] 0.1520.07a 0.1320.02a
DM for mixtures with 100% share of red clover arics-  |-Zn[PPM] 34.25+13.03a] 46.32414.990
foot trefoil respectively. Mn [ppm] 56.44+16.20b | 38.70+14.75a

Cu [ppm] 6.00+4.86a 14.62+7.57b
150 Fe [ppm] 54.81+27.05a| 50.51+11.98a
means in rows followed by the same letter are giifs
_ y=022 + 8424 cantly different at 5% level of probability (Tukey'test,
% R2=074 - p<0.05)
< 100 I :' _*___’:——_t—___'____::—! Source: own work Zr6dto: opracowanie wiasne
5 B = — —
g N
2 y= 0918}0*5779-28 The proportion of both species in mixtures also aaig-
S & T nificant impact on the content of the majority aheral nutri-
i ents (Table 4). A positive correlation was foundaeen the
@ L _ proportion of red clover in mixture and the €a(.98), Mg
= el el eI L e el S (r=0,96) and Fer£0.85) contents. The proportion of birdsfoot
o 0 ' ' ' ' ! trefoil was positively correlated with the contef §=0.59),
0 20 40 60 g0 100 Ca ¢=0.94), Mg (=0.98) and Fer£0.81). A negative correla-

iR eHchNeEq RSl o] tion was found between proportion of red clover #nd\Na

Source: own work Zrodio: opracowanie wiasne and Mn concentrations, and between proportiobiafsfoot

Fig. 5. Crude ash in relation to a share of redraricand trefoil and Mn concentration.

birdsfoot trefoil in mixture N _ To cover the nutritional needs of dairy cows goodl-
Rys. 5.Zawartai¢ popiotu surowego w zaleasci od koni- ity forage should contain: 2.8-3.6 g'k@, 20.0 g-kg K,
czyny gkowej i komonicy zwyczajnej w mieszance 7.0 g-kg' Ca and 2.0 g-khgMg [8]. Taking into account the

given above values it can be concluded, that forage
Green forage mixtures with red clover, regardigfsigs  tures, with red clover or birdsfoot trefoil, hadtiopal con-
percentage share, contained more WSC than greegefor centrations of P, K, and Mg, and to low Ca and Na.
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The mean contents of microelements were similaato
ues obtained in red clover by Radkowski and Radkayk9]
and in most cases they were close to the optinhadva

Table 4. Matrix of correlation coefficients betweggrcent-
age of red clover and birdsfoot trefoil in mixturgth
grasses and chemical composition of green forage

Tab. 4. Macierz wspoétczynnikéw korelacji peday pro-

centowym udziatem koniczymkéwej i komonicy zwyczaj-
nej w mieszance z trawami a sktadem chemicznyonkiel

Examined parameters Green forage mixtures with

red clover | birdsfoot trefoil

P [g kg* DM] 0.19 0.59*

K [g kg’ DM] -0.73% 0.33

Ca [g kg* DM] 0.98* 0.94*

Mg [g kg* DM] 0.96* 0.98*

K:Mg -0.95* -0.72*

K:(Ca + Mg) -0.96* -0.96*

Na [g kg* DM] -0.55* -0.06

Zn [ppm] 0.25 0.33

Mn [ppm] -0.61* -0.91*

Cu [ppm] -0.30 0.17

Fe [ppm] 0.85* 0.81*

* significant ata=0.05

Source: own work Zrodio: opracowanie wiasne

In addition to the mineral and organic compositifn
forage, the molar ratios: K:Mg and K:(Ca+Mg) arscaim-
portant. The K:Mg ratio in the examined green feragx-
tures with birdsfoot trefoil, was higher than thptimal
recommended value 6-8.3 [4, 26]. In grass-red c¢lovie-
tures it was achieved in mixtures with a 45-60%rehat
red clover.
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Fig 6. Molar ration K:Mg in relation to a share of red clo-
ver and birdsfoot trefoil in mixture

Rys. 6.Stosunek molowy K:Mg w zatesci od udziatu ko-
niczyny kkowej i komonicy zwyczajnej w mieszance

Molar ratio of K:(Ca+Mg) in mixtures with red clew

was lower p<0.05) and varied from 1.92 (100% of red clo-

ver) to 13.50 (100% of grass). In mixtures withdsifioot
trefoil this ratio was higher (Fig. 7) and in rédett to spe-

extremely deficient content of Ca in plants thegeaof mo-
lar ratios was close to optimal only in mixtureshwa 100%
share of red clover (Fig. 7).
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Fig. 7. Molar ration K:(Ca+Mgin relation to a share of red
clover and birdsfoot trefoil in mixture

Rys. 7. Stosunek molowy K:(Ca+Mg) w zafesci od
udziatu koniczynygkowej i komonicy zwyczajnej w mie-
szance

In this study, the effect of legume species orriting
value of green forage mixtures was statisticallpven.
Significant differencesp<0.05), between green forage with
red clover and forage with birdsfoot trefoil, in st@xam-
ined parameters were observed. Green forage msité
birdsfoot trefoil, regardless of its percentagershaon-
tained more total protein, crude ash and were cheniaed
by a higher concentration of NDF and ADF fractidvhile
green forage with red clover contained more WSC\sas
characterized by a higher digestibility of orgamiatter and
higher WSC/protein ratio, considered as more faveréor
the process of ensiling. Red clover also contamede Ca
and Mg. Both species vary in morphology, resulting
widely different leaf-to-stem ratios which couldeadt dif-
ferent concentration of nutrients in examined nigtu

The proportions of red clover and birdsfoot trefdso
had a significant impact on the content of the migjaf
nutrients. Increasing proportions in green foragebath
species resulted in an increase in total proteaindes ash,
and OM digestibility, and decrease in crude fibentent
and its fractions: ADF and NDF, and WSC.

According to a previous study [21] the best cheinic
composition and the highest nutritional value ofgy
clover mixtures is obtained when the share of eder in
the yield is 50%. According to Staniak [22] mixtsreith
60 and 80% share of clover were best balanced instef
protein and fiber content. In our study the optiroahtent
of protein was guaranteed by a 30-40% share offuiod
trefoil and as much as a 60-80% share of red clover

4. Conclusions

The nutritional value of green fodders dependeti ba

cies proportion in mixture ranged from 5.25 (100% o the proportion of legumes in the sward and theregspe-

birdsfoot trefoil) to 13.50 (100% of grass). Accogl to
literature data [21], the optimal range of molatiaa
K:(Cat+Mg) (1.9-2.2) can be obtained from grass-efov
mixtures in which clover's share is above 45%. Buéhe
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cies.

Birdsfoot trefoil contained more protein and oal\80-
40% share of this species was needed to guarantepta
mal content of protein in forage.
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Grass-clover mixtures, despite lower protein conte
were characterized by higher OM digestibility, betsuit-
ability for ensiling and were better balanced inms of
mineral content.
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