TBapUHHUITBO

Jyuenko M. M., JlacroBcbka L. O., [lonuenko T. A., Kociop JI. T., ITiposa JI. B., Apiac InocTpo3a P. A.
UDC 636.2.034

THE IMPACT OF NEW SPACE-PLANNING DECISIONS EASY-TO-ASSEMBLE
FACILITIES FOR THE MAINTENANCE AND PRODUCTIVITY OF YOUNG
CATTLE
M. LUTSENKOY?, doctor of Agricultural Sciences, professor;

I. LASTOVSKA, Junior research fellow;

T. DONCHENKOY?, Associate professor, candidate of Agricultural sciences;
L. KOSIOR?, Associate professor, candidate of Agricultural sciences;

L. PIROVA?, Associate professor, candidate of Agricultural sciences;
Rodrigo A. ARIAS INOSTROZA?, Associate professor of Beef Production;
Department of milk and meat technology production, Bila Tserkva National
Agrarian University, Ukraine
%Instituto de Produccion Animal at Universidad Austral de Chile

E-mail: irinalastovska85@gmail.com

Abstract. The publication shows results of studying the influence of new space-
planning and technological solutions of easy-to-assemble cattle sheds on the keeping
conditions and productivity of intact young bulls of Holstein dairy breed fattening. It is
defined that the microclimate characteristics indices in the sheds do not go beyond
acceptable norms. Inside and outside temperature differed by 1-1.5 %. Zonal location of
animals in sheds allowed ensuring their leisure time period to 13.43 hours per day.
Dynamics of average growth gain remained at a sufficient level for the period of 6
months prior to slaughter and was 0.986 g/d.
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One of the most pressing problems of today in Ukraine is the meeting of the
population demand especially in beef (V. Didkivskyy, 2002). This is because the
number of cattle heads in comparison to 1990 decreased almost three times, whereas
beef sales decreased by 5 times in 15 years (V. Kozir, 2014; I. Hnoyevyy, 2006). As yet
the low daily growth of young animals, which on average in Ukraine make 250-400 g,
Is three times lower than indices of the countries of the European Union. In fact, it has
been reduced further during this period up to 20 %. For such low gains, the cost of feed
per unit of production also increases by 2-3 times, and the weight of calves at the time
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of realization is only 362 kg. Today Ukraine has lost its position in the global market as
a beef exporter state (O. B. Datsko, 2013, V. Berehovyy, 2015).

A very significant problem that affects the production of beef is the fact that at
this time in Ukraine lacks breeding stock of beef breeds. Of 2.8 million cows available
today in farms of different ownership only 40.1 thousands are of beef breeds (L. Shpak,
2011).

The low efficiency of the sector is due to the old technology of production, and
therefore the cost of labor per unit of product is 20 times higher than the cost in Europe
(V. Kozyr, 2014).

It is known that the efficiency of beef production technology depends largely on
the way of keeping the cattle. Today, the main way of fattening calves keeping is toggle
system (V. Linnik, 2009). According to this way of keeping youngsters are kept in stalls
equipped with troughs, auto-drinkers and leashes. Manure is removed by scraper
conveyors. At the same time cleaning of the stalls and litter distribution requires more
labor costs (S. I. Kutykov, 2009; Y. Ruban, 2011).

Along with toggle system the loose housing in several modifications is used in
Ukraine: indoors or outdoors loose housing on deep litter; loose-boxed housing with a
solid or slit floor; free stalls or cages housing. This method means keeping the animals
in groups. At the same time, the most progressive way is loose keeping on unchanged
deep litter, which makes it possible to keep by 30-50% more animals, increase the
operator's load to 1000 heads, mechanize feed distribution and manure removing
processes. Keeping growers indoors improves productivity and keeping on deep litter
reduces expenditures per head, power consumption and enables to increase the
workload per employee (S. Kutykov, 1988; V. Kostenko, 2010).

Taking into account the critical situation of beef production in the country, the
problem of formation of the market of that category of meat ceases to be just an
economic problem. By the contrary, acquires a sharp social nature and requires a quick
restoration of this industry by increasing herd of beef cattle and construction of modern
farms and cattle breeding complexes, where the technology and the level of production

comply to with European requirements (O. Ordihovska, 2015). Therefore, we have been
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tasked to develop new solutions of easy-to-assemble sheds and study the conditions of
feeding calves in them.

The aim of research - to study the influence of new space-planning and
technological solutions of easy-to-assemble cattle sheds on the conditions of keeping
and productivity of intact young bulls on fattening.

Materials and methods of research. Experimental studies of the effects of easy-
to-assemble cattle sheds on the conditions of feeding calves keeping were performed at
ALC "Terezine" cattle farm, Bila Tserkva distr. Kyiv reg. in 2015-2016.

The new shed significantly differs from traditional ones in space-planning and
technology solutions, its width was 24 m (against traditional 18-21-36 m) height - 8 m
(vs. 3-5). To achieve optimum microclimate in the shed was equipped with transparent
and aerated roof and side curtains which were raised in the cold season and dropped
down in the warm season. In the central part there was a feeding table (5 m width), and
on either side of it there was feeding and rest zone for animals (Fig. 1.2). In the
recreation area, the animals use litter with straw and remove it twice a week. The
composition of the mix consisted of corn for silage, senage, sunflower meal, crushed
corn and barley corn. In the percentage ratio, the composition of the ration varied
depending on the age of the animals. Silage 35-50%, senage 10-18% sunflower meal
13-15%, maize 14-18%, barley 8-14% for nutritional value. Feed was given out with a
farm machine. In this regard, we developed a new resource saving technology of beef
production with a zonal location of youngsters which was implemented for the first time
in the construction of a new type of easy-to-assemble cattle shed which differs
significantly in technological parameters from standard sheds now used in Ukraine.

The calculation of the economic efficiency of the resource-saving technology of
beef production was made on the average base indicators: gross production of product,
price of the alive weigh on the moment of product sale, cost of food, electricity, fuels

and payroll cost.
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Fig. 1. Cross section of the easy-to-assemble cattle shed for feeding young
cattle
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Fig. 2. Section for keeping feeding youngsters. 1. metal column; 2. metal
beam 3. transparent and aerated roof; 4. section for keeping the fattening
youngsters; 5. area for the animals rest; 6. feeding zone; 7. fence of sections; 8.
feeding table fence; 9. feeding table; 10. drinker for animals

The investigation included studies of the easy-to-assemble cattle shed new space-
planning and technological solutions influence on conditions of feeding youngsters,
their productivity and behavior. To fulfill these tasks we studied the microclimate in the
shed, ethological indices and productivity of animals in the new resource saving
technologies conditions based on using the one type feeding of full-feed formula during
a year. Preparation and distribution of feed was performed by a mobile mixer-distributor
which provided feeding to animals with concentrated feedstuff, according to diet for the

whole period of fattening.
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Microclimatic indices assessment was performed in a fully inhabited shed. The
temperature and relative humidity was measured with TTM-2-02 wire anemometers, air
velocity - with catathermometer, ammonia and hydrogen sulfide content - with gas
analyzer universal UG-2 device, light — with luxmeter.

Observation method allows us to study the behavior of animals in industrial
conditions without interfering with routine and without prejudice to the functional and
physiological state of animals (M. Zubets, 1996). To evaluate the behavior of animals in
the easy-to-assemble cattle shed conditions we used the method (E. Admin, 1982),
which involves observation of the whole group of animals, in this case - 49 heads of
Holstein breed. Every 10 minutes the number of animals manifesting certain acts of

behavior was registered. The calculations were as follows:

. 24¥n
n 100’

where:
24 — hours in a day;

n —number of animals registered in certain position, heads.
Weighing of animals was made at the age of 6, 9, 12, 15, 17 months at fixed

weigher. The average growth gain was determined by the formula:
W =W
ot

Dc

where:

t —number of days in the period;

W, — weigh of animals at the end of the period, kg

W, — weigh of animals at the beginning of the period, kg

Results and discussion. It was found that temperature conditions in the shed
depend on the ambient (outdoors) temperature. The most critical in terms of optimal
microclimate parameters provision was winter and in-between season periods.

Therefore, evaluating of the premises effectiveness was carried out at a temperature of -
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3.0 ... +5.2°C, respectively. Figure 2 shows the temperature variations during the day.
The difference between the outdoors and indoors temperature during the day was only
one and a half degrees.

—¢—outdoors temperature, 2C

=@—indoors temperature, 2C

Temperature, °C
A W N R O R N W B O o N

/10.00 13.00 17.00 2

Time of the day

Fig. 3 Dynamic of mean daily values of ambient temperature indoors vs.
outdoors of the winter period

The main parameters of the microclimate in newly built shed are set forth in
Table 1. It is established that the side curtains and transparent and aerated roof enables
increased air movement versus departmental technological design rules, and
respectively the reduction of harmful gases emissions. Thus, the ammonia content in the
new building was at 0.5-1.5 mg/m?3 level, that is by 13-20 times less when as compared
to the standards, whereas the content of hydrogen sulfide was 25 times lower than the
maximum permissible levels.

The use of new structural elements in the design, construction, and operation of
the easy-to-assemble cattle shed ensures feeding youngsters keeping in proper quality
conditions. The particular aspects of indoors temperature dependence on the ambient
temperature were found out. The side curtains and transparent and aerated roof

positively effect on lowering harmful gases level indoors even if the curtains are closed.
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1. Microclimate indices in the new shed

Standard indices according to .
Index *DNTD-AC- rI:I]ew shed, width - 24
01-05
Air velocity, m/sec 0,3-0,4 0,5+0,07
Ammonia availability, mg/m3 20,0 0,5-1,5
hydrogen sulphide, mg/m?3 10,0 0,4
Natural light in the shed - 27,43

*Departmental norms for technological design of agro-industrial complexes

During fattening of intact young bulls an important element of the technology is
their behavior, especially in the conditions of the proposed zonal location of the
animals. It is important that intact young bulls were less excited and spent more time
resting and eating.

Our research shows that zonal location of intact young bulls positively affected
their behavior (Table. 2). A 55.88% of the time the animals were lying down. However,
26.26% of the time they were lying down and chewing the cud. This indicates that they
felt comfortable while resting.

An important element of animal behavior is their physical activity. For animals
on fattening it is desirable to reduce physical activity in order to increase weight gain
and reduce energy consumption (K. Petrov, N. Iliev, N. lvanov, 1978; B. Mokhov,
1991; V. Linnyk, 2009). Time of the animals’ active movement during the day was only
2.29 hours. So, zonal planning of the production area influences a calm condition in the
group of animals.

Changing of the stereotype of eating behavior caused by the violation of the daily
routine and feeding regime leads to lower productivity (B. Mokhov, 2009; M. Zubets,
1996). Ethological investigations also showed that the time spent on daily diet intake
was only 16.54% of the time of day, indicating that the mode of feeding, a diet
structure, its energy intensity, physical and physical-mechanical properties fully meet
the physiological needs of feeding youngsters. Moreover, feeding offered to animals
during the experiment was in ad libitum. Forage mixture was served once a day.

Extremely important indicator to assess the effectiveness of resource saving

technology of intact young bulls fattening are manifestations of sexual behavior of
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animals, especially in the final stages of fattening (B. Nowicki, B., 1981). Figure 3
shows that the time spent on sexual manifestations by intact young bulls is only 0.16 or
0.68% h of the time of day, indicating the positive impact of their zonal location and
adopted feeding technology (Fig. 3).

2. Intact young bulls behavior in the new technology conditions (n = 49)

Behavior manifestation of animals hours %
Lying down idle 7,11 29,62
Lying down and chewing the cud 6,3 26,26
Standing idle 2,55 10,64
Standing and eating 3,97 16,54
Standing and chewing the cud 1,44 6,01
Standing and drinking water 0,17 0,71
Walking 2,29 9,54
Sexual manifestations 0,16 0,68
Total 24 100

In the study, the duration of any and all animal life acts did not exceed the time
limits of optimal and consistent biological standards. Adequate rest duration, low
physical activity, intense consumption of feed, and moderate sexual activity created
good conditions for the utilization of energy consumed as well as the nutrients.
Resulting in better growth and development, meat productivity and payback of feeds
during fattening period.

It is known that the main indicator to assess any technology is the productivity of
animals, which comprehensively reflects the advantages or disadvantages of the adopted
technology. Therefore, assessing the new resource-saving technology of beef
production, which is based on zonal location of youngsters in a new type of sheds, we
studied the influence of new technologies on the animals’ productivity in different

periods of feeding.
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Fig. 4 Main life acts of feeding youngsters during the day

The bulls from black spotted and Holstein dairy cows were taken into the

experiment at 6 months of age and a body weight = 193.6 kg. (Table 3).

3. Fattening youngsters productivity indices (M £ m; n = 49)

Indices Breed standard Holstein

Average live weight of bulls at the

beginning of the experiment, kg (6 months 190 193.2 +2.98
of age).

Live weight at 9 months 274.0 280.0 + 2.95
Daily average gain, kg - 0.964 + 0.004
Live weight at 12 months 365 368.9 +3.13
Daily average gain, kg - 0.967 + 0.004
Live weight at15 months 445.0 461.6 + 2.95
Daily average gain, kg - 1.008 £ 0.019
Live weight at 17 months 486.0 522.1 +2.95
Daily average gain, kg - 0.992 + 0.007
Live weight at the end of experiment, kg

(Age 22 months) i 630.84 £4.73
Daily average gain, kg - 1.001 £ 0.004
Daily average gain for the whole period, kg - 0.986 + 0.005

The data in Table 3 shows that youngsters cattle successfully adapted to new

technology, showing a consistently and high weight gain. Average daily gain during the

experiment amounted to 960 g. Analyzing growth and development indices of bulls it
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was found out that the highest average daily growth showed the animals at the age of
nine months when the gain was 1.04 kg.

Comparing the live weight of experimental animals of the Holstein breed with the
standard breed, it is clear that animals do not lag behind in growth and development and
have relatively the same live weight, which ranged from 1 to 7.42%.

1,02

1,01
1,00

5, 0.9

=098

& 097
0,96
:m
0,94

the end of for the period
experiment of experiment

Age of animals, months

Fig. 6 Dynamics of feeding youngsters daily average gains
The highest levels of daily average gains was observed when animals aged 15
months, whit 1,008 g/day. The results, given in the table 4, approve the high efficiency

of the resource-saving technology of beef production on the conditions of using the

easy-to-assemble premises.
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4. The economic efficiency of the resource-saving technology of beef
production on the conditions of using the easy-to-assemble premises

Indicator UAH 2
Cost of easy-to-assemble premise with equipment set, UAH 1,262,983
Gross product output, center 719.78
Price for 1 kg of live weight, UAH 32.0
Total value of weight gain, UAH 2,303,296
Manure output, kg 2555
Price for 1 ton of manure (selling), UAH 90
Total value of manure sold, UAH 229,950
Total value of product, UAH 2,533,246
Consumption of fodder units for 1 kg of weight gain, fodder units 7.61
Gross consumption of fodder, center fodder units 54775
Cost of fodder, thousands of UAH 652,115
Payroll cost, thousands of UAH 66,879
Depreciation cost, thousands of UAH 88,409
Electricity consumption, kWh 23,725
Price for electricity, UAH /kWh 1.81
Electricity cost, UAH 42,942.25
Fuel consumption, kg 820
Price for fuel, UAH/kg 20
Cost of fuel, UAH 16,400
Total cost of product for up to 6 months calf growing , UAH 1,238,293
Cost of 1 center of product, UAH 1,720.37
Product sales revenue, UAH 2,533,246
Net profit, UAH 1,666,501
Production profitability , % 135
Labor consumption for 1 center of beef production, men hours 4.1

1$=26.4 2

Conclusions. The new resource-saving technology of beef production is
effective. New space-planning and technological solutions of facilities for feeding
youngsters keeping provide comfortable conditions for them, allowing high average

daily gains of bulls from cows of a dairy breed.
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BIIJ/IMB HOBUX OB’€EMHO-IIVIAHYBAJIBHUX PIIIEHDb JIEI'KO3BIPHUX
NPUMIIHIEHDb HA YTPUMAHHA I ITPOAYKTUBHICTH MOJIOJHAKY
BEJIMKOI POT'ATOI XYJIOB!

M. M. Jlyuenko, I. O. JlactoBcbka, T. A. Jlonuenko, JI. T. Kociop, JI. B. Iliposa,
P. A. Apiaclnocrpo3sa

Po3pobneni 06 ’emno-nnanysanvui i mMexXHONO02IUHI piUleHHS 1e2K030ipH020
NPpUMIWeHHs wupuHoro 24 m, sKe obO1awmosane ceimioaepayiinum 2epeoHem i
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OOKOBUMU WMOpamu 01 3a0e3nedueHHs: ONMUMAILHO20 MIKPOKIIMAmy npumiujents. V
YEHMPANbHIU 4acmuHi 8i0200i8eNbHUKA KOPMOBULL CMIL WUPUHOIO 5 M, a no obuosa
OOKU 8I0 HbO2O CMAHKU PO30iNeH] Ha 30HY 200i6/li Ma 8IONOYUHK)Y MBAPUH.

Bcemanosneno, wo nassnicme y npuminyenni 60Kkogux wmop i ceimuoapeayiino2o
epebHs 3abe3neyyroms NiOBUWEHHS PYXY HOBIMPs NOPIGHAHO 3 BIOOMUUMU HOPMAMU
MEXHON02IYHO20 NPOEKMYBAHHS, A 8IONOBIOHO, [ 3HUNCEHHS 8MICMY WKIOMUBUX 2A318.
Tak, emicm amiaky 6 Hoeomy npumiwerni nepedysas na pieni 0,5-1,5 me/ M3, wo ¢ 13-
20 pazie meHuie NOPIBHAHO 3 HOPMAMUBAMU, A 6MICM CIPKOBOOHIO 0y8 y 25 pas3ie
HUDCHUL 810 2PAHUYHO OONYCMUMUX DIGHIS.

3onne pozmiwgenHs Oyeauyie NO3UMUBHO BNJIUBAE HA IXHIO NOBEOIHKY, adxice
55,88 % uacy 0obu meapunu gionouusarome y noaodcenti aexcaqu. Ilpu yvomy 6onu
26,26 % uacy 000U 6 NONONCEHHI JeHcadu JHCYIOmb IHCYUKY, WO C8I0YUMb NpO
Kom@popmuicms ix eionouunky. Tpusanicme nepecysanHs niOOOCTIOHUX MEAPUH
npomsicom 0oou cknana auute 2,29 200. Tobmo 30HHe NIAHYBAHH SUPOOHUYUX NIAOUY
BNIUBAE HA YOPMYBAHHS CNOKIUHOI 0OCMAHOBKU 8 2PYNI MBAPUH.

Bumpamu yacy na cnoocusanns 00606020 payiony cknano auwe 16,54 % uacy
000U, Wo cBI0UUMb NPo me, WO pedxicum 200i6li MEAPUH, CMpPYKmMypa payioHy, 1o2o
eHepeoHacuveHicmos ma QizuKo-mMexaniuHi e1acmueocmi 8 NOGHill Mipi 8i0no8ioaromv
Qizionociunum nompedbam 6i0200i8eIbHO20 MOIOOHSKY.

Biozooisenvruii Mono0HAK docums YCniuHo aoanmyemuscsi 00 HOBOI MEXHON02II i
xapakxmepuzyemvcsi CmabilbHUMU [ BUCOKUMU CepeoOHbo00008UMU NPUPOCMAMU 3d
nepioo 8UPOWYBAHHs Ma 8I1020016IL.

Knrwouoei cnosa: emonoziuni nokazHuku, npooyKmueHicms ma Qiziono2iynuil
CIMAH, 30HHE POZMIWEHHA MEAPUH, MIKDOKIIMAM

BJIMSTHUE HOBBIX OB BbEMHO-IIVIAHUPOBOYHBIX PEIIIEHUN
JIE'KOCBOPHOI'O IIOMEINEHUA HA COJAEP KAHUE U
MNPOAYKTHUBHOCTBH MOJIOJHAKA KPYITHOI'O POTATOI'O CKOTA
M. M. Jlyuenko, U. A. JIactoBckas, T. A. Jlonuenko, JI. T. Kocuop, JI. B. ITupoBa,
P. A. Apuac UHocTpo3a

Paszpabomannvie  006vemHO-nAGHUPOBOUHBIE U  MEXHONOSUYECKUE — PeUleHUs]
J1e2KOCOOPHBIX NOMeujeHUss WUpuHou 24 m, komopoe 060py008aHO C8emMoadpayUOHHbIM
KOHbKOM U OOKOGLIMU wmopamu O 0becneyeHuss OnmumMaibH020 MUKDOKIUMAMA
nomewenus. B yenmpanvnoi yacmu nomewenus Kopmogou Cmoi WupuHou 5 m, a no
0bOe CIMopoHbl OM He20 CMAHKU PA30eleHbl Ha 30HY KOPMAEHUSL U OMObIXA HCUBOMHDIX.

Yemanosneno,  umo  Hanuuue 6  nomewjeHuu  OOKOBbIX  wmop U
CBEMOAIPAYUOHHO20 KOHbKA 00eCcneyusaom noblueHue OBUNCEHUS B6030YXd NO
CPABHEHUIO C B8EOOMCMBEHHbIMU HOPMAMU MEXHOI02UUEeCK020 NPOeKMUPOBAHUs, d
COOMBEMCMBEHHO, U CHUJICeHUe COo0epicanusi 8pedHvix 2azos. Tax, codepoicanue
AMMUAKA 8 HOBOM NoMeujeHuu Haxoouics Ha yposue 0,5-1,5 me / m3 umo ¢ 13-20 pas3
MeHblUle N0 CPABHEHUID C HOPMAMUBAMU, A COOepIHcanHue cepogodopooa owll 6 25 pa3s
HUJiCe NPeoesibHO OONYCMUMBIX YPOBHEL.
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30HHO€pa3M€W€HM}1 6bl'{K06, NOJOHCUMETIbHO 671Usdent HAd Ux I’l06€()€Hl/t€, mdakK Kak
55,88 % epemenu cymoxonu omowixarom 6 nonodceHuu nexca. Ilpu smom 26,26 %
6pEMEHU CYMOK 6 NOJOINCEHUU Jiedca IHCyrnt JHceauxy, 4mo ceudemeﬂbcmeyem (]
Komghopmuocmu ux omovixa. IlpodondicumenvbHocms nepeosuiceHUss NOOONLIMHBIX
HCUBONIHBIX 6 NeYerHue CymokKk cocmasuila 6ceco 2,29 y. To ecmwb 30HHOE NJ1aHUupoBaHus
NPOU3BOOCMBEHHBIX NAOWAOeU Glusem Ha Gopmuposanue CHOKOUHOU 0OCMAHOBKU 8
cpynne SiICUBOMHbBLX.

3ampambl 8pEMEHU HA nompe@zeﬂue Cymo4Hoco0 payuoHa cocmaeulo J1UlUlb
16,54% epemenu cymox, umo ceudemenbCmeyem 0 MOM, YMO PeHCUM KOPMIEHUs
HCUBONIHBLX, CMPYKMypad payuoHd, €20 IHEPSOHACLIUWYEHHOCMb U ¢Z/I3MKO'M€XCZHM1£€CKM€
ceoucmea 6 NOJHOU mepe coomeemcneyroni ¢M3MOJZOZM’-£€CKMM nompe6ﬂocmm4
OMKOPMOYHO2O MOJIOOHSKA.

OmKopMOuHbILL  MOJOOHSAK — O0BOJILHO  YCHEWHO — aoanmupyemcsi K HOBOU
mexHojaocuu U xapaKkmepusyemcs CMAOUNbHLIMU U  6bICOKUMU cpeaHecymqubmu
npUpoOCmMamu 3a Nepuoo 8bIpawjuBaHUsL U OMKOPMA.

Knroueswvie ciuosa. amuoJjocuvecKkue nokasameiu, HPOOmeueHOCmb u
gbus’uonozuqecme COCMOAHRUE HCUBOMHDBIX, 30HAJIbHOE PACNOJIOJHCERUE, MUKDOKIUMAM
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