Jerzy BARSZCZEWSKI?, Barbara WROBEL !, Marek BALCERAK 2

! Institute of Technology and Life Sciences, FaleAty Hrabska 3, 05-090 Raszyn, Poland
2 Warsaw University of Life Sciences, ul. Nowourswsia 166, 02-787 Warszawa, Poland
e-malil: j.barszczewski@itp.edu.pl

THE EFFICIENCY OF FEEDING BEEF CATTLE USING SILAGE OF VARIOUS CONTENT
OF LEGUMINOUS PLANTS

Summary

Studies were carried out in the years 2013-201& private farm in lgty (Podlaskie Province) specialising in beef cattle
breeding. The aim of undertaken studies was toyseahe efficiency of feeding beef cattle usinggsilage from meadow
sward of different leguminous plants content. |o sBubsequent years (2014 and 2015) feeding experiwes performed
on bull calves of Limousine race having initial goshass 359-363 kg in 2014 and 270-290 kg in 20¥Blefi into two
groups, 9 heads in each. The factor differentiatimimal feeding referred to the share of leguminplasits in experimen-
tal silages given to animals. The efficiency ofifieg was compared with that used in 2013 accordodpng breeder’s
habit. Daily body weight gains of bulls, daily ta@$ feeding and the cost of obtaining 1 kg of bgdin were evaluated.
Increased share of legumes in silage resulting fgrassland renovation through undersowing improttesl efficiency of
feeding and decreased its costs. Dosing of fodd&@0il4 allowed for increasing daily body gains t@5Lkg/head in the
control group and to 1.26 kg/head in the group attle fed with silage containing leguminous plaritkis enabled to de-
crease daily cost of feeding to 2.34 PLN per haadithe cost of obtaining 1 kg body gains to 1.88IRker kg.
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EFEKTYWNO SC ZYWIENIA OPASOW Z WYKORZYSTANIEM SIANOKISZONEK
Z ROZNYM UDZIALEM RO SLIN BOBOWATYCH

Streszczenie

Badania prowadzono w latach 2013-2015 w indywidyalrgospodarstwie rolnym w miejscawioKqgty (woj. podlaskie)
specjalizugcym s¢ w hodowli bydta ngsnego. Celem paogych bada byta analiza efektywigoi zywienia bydta opasowe-
go z wykorzystaniem sianokiszonek z rgkdWwej z rénym udzialem rdin bobowatych. Kolejno w dwéch latach bada

w 2014 i 2015, przeprowadzonosddadczeniazywieniowe na buhajkach rasy Limousine o ptkawej masie ciata 359-
363 kg w 2014 roku i 270-290 kg w 2015 roku, pddaieh na dwie grupy po 9 sztuk. Czynnikiegmigujgcymzywienie
zwierzit byt r&ny udziat raglin bobowatych w sianokiszonkachsdtadczalnych wchodzych w sktad dawek pokarmo-
wych opasanych zwierz Ttem oceny efektywsm zywienia bylozywienie stosowane w 2013 roku, zgodne z wielolétnim
nawykami hodowcy. Oceniano dobowe przyrosty madg buhajkow, dzienny kosatwienia i koszt uzyskania 1 kg przy-
rostu. Zwgkszenie udziatu gtin bobowatych w sianokiszonce, w wyniku renowtejatych wytkdw zielonych metad
podsiewu, przyczynito ¢ido poprawy efektywdoi opasu i zmniejszenia kosztéywienia. Wprowadzenie dawkowania
pasz w 2014 roku pozwolito na zkézenie dobowych przyrostéw masy ciat do poziofti Kg szt- w grupie kontrolnej i
1,26 kg szt w grupie bydtaywionego sianokiszonk udziatem rédin bobowatych. Pozwolito to na zmniejszenie dzenn
go kosztuywienia do 2,34 zt na sztelbraz kosztu uzyskania 1 kilograma przyrostu d8 zifg.

Stowa kluczowebydto mesne, raliny bobowate, koszgywienia, przyrosty masy ciata

1. Introduction Final effect of applied feeding programme may bseobed

only based on the assessment of growth rate ofedsiamnd

Low profitability is one of the factors limitingelef pro-
duction in Poland [1]. To improve economic effiaign at
low prices, breeders are forced to search for peakibili-
ties of decreasing costs of production [2]. Caltafes of
profitability of beef production and the analysisp&rcent
structure of unit costs indicate the importancéeefling as
the most significant profitability factor [3]. Pdlsdities of
improving the efficiency should be seen in decregaseed-
ing costs and increasing daily body gains due torawved
quality of bulk fodder.

on monitoring technical and productive indices mddaling.
Sustainable and economically rational fodder manmsge
is fundamental for efficient reduction of unit costf breed-
ing based on the use of fodder from permanent igirzcs
and (in specialised farms) also from arable la®dis [
Possibility of reducing productive costs is in man

farms limited due to a lack of optimization of féegl strat-
egy to existing farm conditions like the share efrpanent
grasslands and of legumes in grassland sward f&gtital
rationalization of fodder management in a farmif§adlt

Fodder from permanent grasslands is the cheapédsecause of many natural and technological factjrd png

source of energy, protein, mineral components daghns

used, often intuitively, feeding programmes maystlap-

[4]. Farm-based economic analysis of feeding maye bpear capital-intensive from the productive poinviefw.

farmers most often focuses on the price factor.t<Co$

Present use of grassland productive potentiahgatis-

fodder are often underestimated in economic cdicua factory [7] and possible improvements and cost cédos

because of complicated economic balance and expeesli

incurred on e.g. renovation of meadow and pastwasds

Jerzy BARSZCZEWSKI, Barbara WROBEL, Marek BALCERAK 21

are associated with the improvement of botanicatpmsi-
tion and sward enrichment in legumes [8, 9, 10] thams
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propriately with the undersowing method [11]. Qualbf
fodder from permanent grasslands, including vakigdob-
teins and energy, determines both the body gaiasimals
and the quality of produced meat [12, 13], so #ehmho-
logical and productive parameters directly affegtieco-
nomic efficiency [5]. The use of low quality foddero-
longs the time of fattening and consequently resiit
greater use of nutritive components, worsening @@am
quality [14] and in increase in feeding costs dugteater
use of concentrates [156]. Better utilisation of own fod-
der [17], despite some initial costs, definitelyprove eco-
nomic situation of a farm [18]. In this study wesased
that the enrichment of meadow sward in specialsgvasie-
ties and legumes will improve the quality of butkdéler,
which in turn would increase the economic efficieraf
feeding. The aim of undertaken studies was to arallie
effectiveness of feeding beef cattle using silagéh dif-
ferent content of leguminous plants.

2. Material and methods
2.1. Farm characteristic

Studies were carried out in the years 2013-201% in
farm of an area of 62 ha (including 48 ha of peremtn
grasslands) specialising in beef cattle breedingKity
(53°22N 22°59E), in Podlaskie Province.

Permanent grasslands in the farm were ascribettyto
ground habitats and on small hills — to impoverislgy

season bull calves are separated and intendedttening
while heifers are left with cows. Sale of the @ativestock
in the study period amounted 20 heads a year, ynéi
tened bulls and faulty cows.

2.2. Feeding experiments

Two feeding experiments were performed in the year
2014-2015 to compare the effects of feeding betfecaf
the Limousire race with doses containing grass silage. The
main factor differentiating animal feeding in thiedy years
referred to the share of legumes in silage. Thieieffcy of
feeding was compared with that from the year 2@d8n
animals were fed according to long breeder’'s habx:
perimental animals were bull calves of thienousinerace
of initial body mass 359-363 kg in 2014 and 270-Rg0n
2015. In both years animals were randomly dividet i
two groups, 9 heads in each. Control group waswih
control silage and experimental group (,with cldyeras
fed with silage containing legumes. Each group siaslar
with respect to condition, age and body mass. BailNes
were fed with feed doses, whose composition reddiftem
real nutritive value and complied with animal deasiand
assumed daily gains of body mass in particularifepde-
riods.

Once a month during experiment, fodder sample® wer
taken for analyses. In samples of grass silageirasdage
from maize, nutritive components were determinetth Wie

grounds. Plant communities covering about 15-yd@dr-o NIRS [19] method using NIRFlex N-500 apparatus with
meadow were classified as cock’s-foot-fescue-meadoweady-for-use calibrations provided by ING®TThe con-
grass group(Dactylis glomerata - Festuca rubra - Poa tent of nutritive components in concentrated fodders
pratensis)with a high percent of dicotyledons in meadowtaken from the tables of INRA. Nutritive value afdders

sward. Meadow gras$¢a pratensid..) was the dominat-
ing species in pasture. Grass silage is producedanm of

was determined according to INRA 1988 based on ¢hem
cal composition and calculated with INWAR for Winva®

big bales from meadow sward. Mown-pasture grasslandlL.6 software [20]. Feeding doses were balancedrdicop

were used to produce hay or silage. Arable lands wsed
to grow cereals (market wheat and triticale) ingigd5 ha
sown with a cereal mixture of oats and barley gromainly
as cattle fodder.

In 2012, before starting our nutritional studipsyma-
nent grasslands in the farm were renovated withdthect
undersowing method. Mixtures of tetraploid grasaes
legumes adapted to habitat conditions and the Viayilo
sation were used for undersowing.

Farm owner specialises in breeding cattle ofltimousine
race and keeps two bulls and 40 cows with the yq@20g
heifers and 20 bull calves). Both heifers and balles are
kept on pasture during the growing season and V&t
green pasture and cow’s milk. In the end of theetatipn

Table 1. Mean daily feeds intake (kg DM)
Tab. 1.Srednie dzienne pobranie pasz (kg sm)

to the INRA system [21] with the use of INRATrionfs
ware. Mean daily feed intake in nutritive dosesrfrpar-
ticular feeding periods and years are given ingtdbl

Basic bulk fodder used in feeding bull calves ¢stes
of grass silage from meadow sward differing, dejrenon
experimental variant, in the content of legumeser@ical
composition and nutritive value of silages are @nésd in
table 2. In basic dose (in 2013) the share of lezgim
(mainly the red clover) in silage amounted to atdd#o. In
the study years (2014 and 2015) the share of legumsi-
lages given to control group of animals was 2-3%levim
that given to experimental group (“with clover”)ethotal
share of legumes (the red clover with a small garoéthe
bird’s-foot trefoil) was 25-30%.

Feeding group

Component 2013 2014 2015

basic | control | with clover | control|  with clover
Grass silage 4.00 4.34 5.90 6.50 4.95
Maize silage 4.55 2.36 1.66 2.27 2.25
Concentrate 3.44 1.74 - 0.37 -
Urine - 0.015 - 0.02 -
Fodder chalk - 0.04 - 0.07 -
Monocalcium phosphate - - - 0.03 0.07
Post-extraction middlings - 1.05 - 0.03 -
Total intake of dry matter 11.99 9.54 7.56 9.20 277.
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Source: own work Zrodio: opracowanie wasne
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Table 2. Average nutrient concentration and nugritialue of silages used in animals feeding
Tab. 2. Sktad chemiczny i waftgpokarmowa sianokiszonek stosowanyclywieniu opaséw

Feeding group

Components 2013 2014 2015

basic | control |  with clover control | with clover
Chemical composition (g Kgs.m.)
Dry matter 469.5 611.8 423.1 607.4 378.6
Total protein 125.0 138.2 144.4 121.4 136.4
Crude ash 71.9 76.5 82.7 66.7 76.7
Crude fat 35.1 34.2 36.6 29.5 34.15
Crude fibre 296.6 300.9 275.7 282.9 276.7
NDF 523.6 582.8 518.8 581.2 500.2
ADF 343.7 348.0 322.6 329.8 323.5
Content in 1 kg of feed
UFV 0.67 0.67 0.67 0.68 0.67
PDIN (g) 72.80 78.35 84.12 74.02 79.44
PDIE (g) 74.52 76.21 76.99 71.13 76.47

In relation to demands, feeding doses containkdjesi
from maize and concentrated fodder. Animals hachpaent
access to water and saltlicks. The amount of diedder and
of leftovers were determined when feeding. Theefatt

Source: own work Zrodio: opracowanie wiasne

Presented studies cover the years 2013-2015 bhdt\28s
selected to minimise the effect effect of varyingrket prices
in subsequent years. Based on obtained resultdatlyemean
cost of feeding and the cost of body masse inctaadekg in

amounted to 5% in the control group and only 1-28%6 othe whole fattening period were calculated.

given fodder in experimental group of animals. Tihee of
fattening was 177 days in 2014 and 247 days in 2015
our study we predicted differentiated period oftefiaing,
which was an outcome of natural disequilibratioranimal
groups and of non-feeding factors. Each feedingpgenas
preceded by a two-week long transitory period airaéd
adapting animals’ intestine flora to a given tyfdoalder. In
each feeding experiment animals were tested foufiver
times (every 30-48 days) for daily body gains.

2.3. Economic analysis

Economic analysis included calculation of the sast
feeding beef cattle based on given doses and axiletbt
information concerning animal fattening. Necesszalcu-
lations were based on monthly publication of thstitote
of Agricultural and Food Economy (Agricultural Maatk
Analyses, Trends, Assessments), on Integrated 18ysfe
Agricultural Market Information (Ministry of Agridture
and Rural Development) and on calculations of Adtigal

3. Results

Feeding cattle observed in 2013 represented féss-e
tive and traditional way of feeding. Nutritive desgiven in
this year based on silage, ensiled maize and ocectrated
fodder (table 1). Daily body weight gains meastiredon-
trol weighing were only 0.91 kg (table 4).

Introduction of fodder dosing according to anindat
mands (irrespective of the type of silage) in 2@lldwed
for increasing daily body weight gains to 1.15 kgthe
control group and to 1.26 kg in the group fed vgthss si-
lage with legumes (table 4). This evidenced a r&atde
increase in animal growth rate. The year 2015 wefs d
nitely worse with respect to grassland productivityPo-
land. Unfavourable production conditions were retie in
fodder quality in the farm (table 2), which may k&ip a
decrease in daily body weight gains to about 1t&gl¢ 4).
However, despite less favourable conditions in ffesr,
mixtures with a high percent of legumes gave thy date

Advisory Centres. Evaluation of used fodders was pe of fattening higher by 0.08 kg compared with thetcol

formed for their mean costs in 12 months of ther @i 4
(table 3).

Table 3. Average prices adopted in determiningcthst of
feeding
Tab. 3.Srednie ceny przyje w okréleniu kosztowywienia

Forage Price per 1 kg
Maize silage 0.08
Urine 1.64
Monocalcium phosphate 3.76
Fodder chalk 0.26
Post-extraction middlings 1.35
Grass silage 0.13
Concentrate 0.63

Source: own elaboration on Integrated Agricultufdiarket In-
formation System, Agricultural Market Analysis. d@encies of
Rating IERI& PIB and ODR [22]

Zrédio: opracowanie wlasne wg Zintegrowany System iBze
Informacji Rynkowej, Rynek Rolny Analiz. Tendencjeen®
IERIGZ PIB i ODR [22]
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group.

Introduction of grass silage with legumes in tleang
2014 and 2015 allowed also to simplify applied be&d
doses acc. to the INRA system (table 1). It wasides to
eliminate concentrated fodder since grass silagesdage
from maize fully covered animal demands for nuteti
components.

The efficiency of beef cattle breeding is detemxinn
65-70% by feeding [16]. The enrichment of meadowarsiv
in legumes increased the quality of bulk fodderddab im-
proved productive effects of animals fed with saclod-
der. Juszczyk andeRojerski [5] are of the opinion that the
use of good quality own fodder decreases the aisasi-
mal production. Increasing the share of legumesilage
obtained from undersown permanent grassland dexteas
the costs of feeding and markedly improved theciefficy
of fodder area in the farm. Hence, we succeeddiditing
the costs of obtaining 1 kg of body gains to 1.8&Rand
daily cost of feeding to 2.34 PLN/head in 2014.(fiy

,Journal of Research and Applications in Agricultural Engineering” 2017, Vol. 62(3)



Table 4. Results of feeding experiments
Tab. 4. Wyniki testodywieniowych

Feeding group
2013 2014 2015
basic control with clover control with clover
mean| SD | mean| SD | mean| SD | mean| SD | mean| SD

Initial body weight, kg 317| 60 363 73 359 | 78 290 | 40 270 | 26
Final body weight, kg 523| 115 | 565 | 123 | 581 | 101 | 534 | 58 542 | 48
Weight body gain, kg 206/ 99 202 57 222 | 30 244 | 28 272 | 34
Period of feeding, days 226 - 177 - 177 - 247 - 247 -
Daily body weight gains, | g1 | 19| 1150 | 0.32| 1260 | 0.17| 990 | 0.11| 1100 | 0.14
g per head

control

2014

with clover

control

2015

with clover

Source: own work Zrodlo: opracowanie wlasne

5,26
4,79

4,31

H Costof 1 kg of daily gain
H Costof daily feeding

Source: own work Zrodlo: opracowanie wlasne

Fig. 1. Costs of daily feeding and obtaining 1 kdpady gain in following periods of feeding
Rys. 1. Dzienny kosatwienia i uzyskania 1 kg przyrostu w kolejnych s&ohzywienia

The presence of red clover and bird’s-foot trefoiki-
lage provided notable economic and productive &ffec
Studies repeated in 2015 confirmed observed temgteit
terms of compared costs. The use of mixtures wittiga
content of red clover enabled to reduce unit costsody
gains and feeding to 2.27 and 2.46 PLN, respegti@fi-
nitely higher differences were observed in favoleaipn-
ditions of the vegetation season 2014. As showfiginl,
optimisation of nutritional doses through effectivader-
sowing of grass mixtures with high legume contesmd
dosing fodder according to animals’ demands alldars
important reduction in the costs of body gains frém4 to
1.86 PLN (i.e. by as much as 1.88 PLN per kg).

4. Summary

order to their more rational utilisation. Renovatiof per-
manent grasslands through the enrichment of swaleg-
umes improved the quality of obtained fodder amldéased
their potential utilisation by animals. The presend leg-
umes in sward allows for obtaining higher proteialds
from unit area [10] and for decreasing fertilisatiavith
mineral nitrogen fertilisers [23]. Decreasing costdertili-
sation and the improved utilisation of fodder wiggumes
thanks to its better palatability and nutritivew&improved
economic effects of the farm, which was also fobgdso-
linski [6]. Similar benefits from increased shareexfumes
in sward were noted by Radkowski and Radkowska [9].
Better utilisation of permanent grasslands, espigdin
the unfavourable economic climate, enabled padiiadrsi-
fication of plant production and sale of cerealsstimprov-
ing economic efficiency. Appropriate and adaptedto-

The farm in Kty specialised in breeding beef cattle ofductive possibilities balancing of doses with rdalver in

the Limousinrace has sufficient area of grounds to providesilage allowed for replacing fairly expensive fodd®m-
feeding based mainly on own feed base. Permanastgr ponents, which definitely affected unit costs afguction.
lands occupy 48 ha of farm area and may entirelgcthe

needs of cattle herd. Sward from permanent meademgs 5. Conclusions

mainly used to produce silage in big bales anddrasilage

were obtained from mown and grazed areas. Cer@als a Dosing fodder in accordance with norms regardimairt
maize intended for cattle fodder were grown on lgrab nutritive value and animals’ demands, irrespectifehe

lands.

Nutritional studies initiated in 2013 illustratezsk effective
and traditional way of cattle feeding used in mdayms.
Changes in the feeding system were possible dggas-
land renovation performed before, to the improvetran
bulk fodder quality and to introduction of foddessihg in
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share of legumes in silage, allows for significenareasing
in daily body gains in fed animals through betesd utili-
sation. All this may also shorten the productiveley

Application of silage with legumes in feeding beatftle
allowed for eliminating concentrates and increasmdaily
body gains from 0.91 kg to 1.26 kg per head.

,Journal of Research and Applications in Agricultural Engineering” 2017, Vol. 62(3)



The use of silage with legumes reduced both tis¢ @o N.D.: A comparison between red clover silage arabgrsi-
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