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ABSTRACT

The effect of inoculated with BioStabil Mays whole crop maize silage on the feed intake and
performance by beef cattle has been studied. Forty beef cattle were fed with inoculated and
ordinary made maize silages and their productivity response was evaluated over a 100-days
feeding period. Animals were assigned to two treatments (inoculated silage - B and ordi-
nary made silage - C) in a randomized-block design experiment. Inoculant BioStabil Mays
treatment increased the fermentation rate of whole crop maize silage, resulting in a signifi-
cant (P < 0.01) pH drop, a significant (P < 0.05) increase of total organic acids concentra-
tion and a significant decrease (P < 0.01) of the concentrations of butyric acid, ethanol and
ammonia-N compared with the control silage. For the BioStabil Mays treated silage, dry
matter losses decreased by 3.0 percentage units (P < 0.01). The Biomin BioStabil Mays silage
DM intake was higher by 6.14% and over the total experimental period the weight gain of
animals fed the inoculated silage increased by 8.0% (P < 0.01) and the feed conversion rate
was improved by 3.4%.
Keywords: maize, silage inoculant, daily weight, performance

INTRODUCTION

The feed consumed by cattle can modify beef quality through its effect on the quantity of
feed energy available to the animal (plane of nutrition) and through the nutrient com-
position of the feed [19]. These two factors are inevitably and intimately linked because
different feed types vary in the amount of available energy as well as nutrient composi-
tion [27]. The key factor influencing the feeding value of silages for cattle include the crop
characteristics, stage of development of the crop at ensiling and the extent and type of fer-
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mentation achieved within the silo. Silage additives have elicited much interest through
the years. It is widely accepted that silage additives can increase animal intake and animal
performance through their effect on silage quality [15]. However, the market became re-
sistant to acid additives which were considered corrosive to machinery and concrete and
dangerous to farm operatives who had to use them.

Microbial inoculants can make silage fermentation more efficient, thereby preserv-
ing more dry matter and nutrients. Some inoculants have also been designed to specifi-
cally improve aerobic stability. Homofermentative silage inoculants by improving silage
fermentation can reduce wasteful end products such as ammonia-N and volatile fatty ac-
ids, which result in poorer feed conversion efficiency and higher in-silo dry matter losses
[5]. Inoculants that contain lactic acid bacteria (LAB) are often used as silage additives
to enhance the fermentation, hence, to better preserve the ensiled material. Numerous
papers reported the ensiling of grass with inoculants Lactobacillus plantarum [17, 21, 23],
Lactobacillus buchneri [6], Lactococcus lactis, Lactobacillus pentosus [17], Lactobacillus
buchneri [24] as well as Enterococcus faecium EF9296 [12]. With corn silage, it is shown
that the inoculants of LAB improved the fermentation quality, increased WSC (water
soluble carbohydrates) and lactic acid contents and decreased acetic acid, butyric acid
and ammonia-N [9, 20]. However, such silages have low aerobic stability [7, 25] due to
insufficient volatile fatty acid (VFA) production for protecting the silage against aerobic
yeasts and moulds [16]. High levels of residual WSC, combined with high lactic acid con-
centrations and insufficient production of protective VFA in the silages inoculated with
homofermentative LAB were associated with aerobic spoilage [25]. The stability of silages
against aerobic deterioration (aerobic stability) can vary dramatically. Some authors have
described the positive aspect of the formation of acetic acid by heterofermentative lactic
acid bacteria, which inhibits spoilage organisms [3, 22, 26]. Careful selection of future si-
lage inoculants based on its growth rate, capacity to reduce pH, ability to limit formation
of ammonia-N and other undesirable fermentation products [23] and to decrease aerobic
deterioration of the silages [4].

The trial was conducted to evaluate the effect of microbial inoculation on the fer-
mentation of maize silage treated with BioStabil Mays silage inoculant and the subse-
quent effect on the nutritive value and performance by beef cattle.

MATERIALS AND METHODS

Whole plant maize was harvested at waxy stage of maturity (32.3% DM) and used for
ensilaging. Forage was harvested and chopped by a conventional forage harvester “Mas-
sey Ferguson 5130” and was ensiled in horizontal silos directly after harvest. In two big
silos (ferro-concrete trenches) that had capacity 200 tones each, silages were prepared
without inoculants (control) or treated with inoculant BioStabil Mays (BIOMIN GmbH,
Austria). The inoculant was composed of two strains of homofermentative lactic bacteria
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(Enterococcus faecium and Lactobacillus plantarum) and a strain of heterofermentative
lactic bacteria (Lactobacillus brevis). The application rate determined by the manufactur-
ers stated the level of LAB in the products. The inoculant was dissolved in tap water and
was applied according to the label instructions at a rate of 4 litre solution per 1 tonne
grass to give at least 2 x 10° colony forming units per gram of forage. The additive was
applied with the harvester between the pick-up reel and cutting rollers. The inoculant
was applied to the forages in a uniform manner with constant mixing. The treatments
were applied in order of control and inoculant. After weighing, untreated or inoculated
chopped corn was transferred to one of two ferro-concrete trenches. Five control bags
(made from four layers cheesecloth) filled with 1 kg ensiling mass were put in to each silo
(trench) to determine DM loss. The silos were filled within 48 h and were covered with
polythene sheet weighted with tyres.

Five representative samples of harvested and chopped whole plant maize were taken
throughout the harvesting-ensilaging period. Silages were sampled every other week
during the feeding experiment. At each sampling time two samples (approximately 500
g each) were taken 40-50 cm back from the cut face by coring vertically to the full depth
of the silo using 50 mm silage corer. The following measurements and calculations were
made using methods already used in the Analytical Laboratory of the Animal Science
Institute of LHSU [1, 2].

The experiment was conducted under good hygienic conditions. The feeding trial
was performed in pursuance with the Lithuanian animal care, management and opera-
tion legislation (No 8-500, 28 November 1997, No 108).

Forty (40) young beef cattle (8—9 month of age) divided into two analogous groups
(20 animals each) were used in the feeding experiment. The pre-experimental period
(adaptation time) for the animals lasted 21 days. The experimental period lasted 100
days.

During a three week period of housing, prior to the experimental period, the ani-
mals were fed untreated (control) silage, similar to that which was fed during the experi-
ment. At the start of the experiment, the animals were allocated to two groups of twenty
(20), with each group having a similar mean live weight and live weight gain. Further
each group was divided into four subgroups of five bulls each and placed in four separate
pens. The groups were then allocated at random to one of each of the two diets offered
(Table 1).

Table 1. Feeding experiment design

Group of beef cattle No of cattle Feeding pattern

Spontaneous fermentation silage offered ad libitum.

Control (C) 20 Common commercial compound feed

BioStabil Mays inoculated silage offered ad libitum.

BioStabil Mays (B) 20 Common commercial compound feed




Jonas Jatkauskas, Vilma Vrotniakiené

The beef cattle were subgroup-fed, bedded on straw and had access to water at all
times. During the experiment, fresh silages were offered ad libitum twice daily, allowing
for at least 10% orts (as—fed basis). The weight of the offered silages were determined
every tenth day per subgroup (5 animals) on two consecutive days and the feed refused
was weighed back and subtracted when calculating daily intake. Common commercial
compound feed to beef cattle (barley meal — 85%, protein-vitamin-mineral premix -
15%) was fed individually, offered in two meals per day. The amount of compound feed
was recorded at each meal. Equal amounts of compound feed were offered to each group
(control and BioStabil Mays). Barley straw was included in the diet (1 kg/animal/day;
88% of DM, energy value of 3.9 MJ] ME/kg DM).

The animals were weighed individually on the day of experimental period start, af-
ter — once per month of the experimental period and on the last day of the experiment.
The average weight gains and growth rates were calculated per one animal and for each
group. Silage DM intake was calculated per group as difference between the amount of
silage supplied to the 20 beef cattle and amount of silage that remained. Feed conversion
(feed : gain ratio) was calculated as the ratio between feed intake and body weight gain.

The data were analysed using the analysis of variance to test for the effect of silage
treatments. For the feed intake and feed conversion rates, a subgroup of 5 beef cattle was
considered as the experimental unit. For body weight, daily weight gain respectively,
each bull within a group was considered as the experimental unit. The Fisher’s least sig-
nificant difference (LSD) procedure at the 5% significance level was used to determine
differences in treatment means. A probability of 0.05 < P < 0.10 will be considered a
near-significant trend.

RESULTS AND DISCUSSION

Maize contained medium dry matter concentration (32.28%), soluble carbohydrates
concentration was high (110.5 g kg"'DM) and crude protein content was low (87.9 g
kg'DM). Consequently, whole crop maize was characterized as easy to ensile.

The results for BioStabil Mays used for the cultivar of whole crop maize treatment are
presented in Table 2. The quality of silage, treated with BioStabil Mays, has significantly
increased compared to that of the untreated, control silages. Upon examination of pooled
treatment data, BioStabil Mays significantly increased dry matter and crude protein con-
centrations and significantly decreased ADF concentration compared to the control.
There were no significant differences between untreated and treated silages in crude fibre,
NEE (nitrogen free extracts), WSC and NDF (neutral detergent fiber) content.

Inoculant BioStabil Mays treatment increased fermentation rate of whole crop maize
silages, resulting in a significant (P < 0.01) pH drop and in a significant (P < 0.05) increase
of total organic acids concentration compared with controls (Table 2). By using BioSta-
bil Mays inoculant products, fermentation was shifted, resulting in significantly more
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(P < 0.01) lactic acid and numerically more acetic acid. However, due to increased lactic
acid concentration, the inoculant produce higher lactate:acetate ratio (1.94) compared
with that of the control (1.73). Inoculation of silage significantly decreased (P < 0.01) the
concentrations of butyric acid, ethanol and ammonia-N of maize silage compared with
the control silage. The use of silage inoculants containing homofermentative lactic acid
bacteria to increase lactic acid production and enhance the rate and extent of pH decline
[10, 13, 26] can also lead to reduction in protein breakdown [14]. For the BioStabil Mays
treated silage, dry matter losses decreased by 3.0 percentage units (P < 0.01). The inocu-
lated silage had a higher by 2.3 % (P < 0.01) digestible energy (DE) and a higher by 1.00 %
(P < 0.05) metabolic energy (ME) concentration, when compared to the untreated silage.

Table 2. Effect of BioStabil Maize treatment on chemical composition and fermentation characteris-
tics of ensiled maize

Silages
C B Average SE p
X+SD X £SD

Dry matter, DM, g kg 305.8 +4.30 312.2 + 4.66 309.0 1.119 *
Crude protein, g kg DM 80.2 +4.94 84.7 +3.24 824 0.954 *
Crude fat, gkg' DM 19.7 +1.71 19.8 +1.70 19.8 0.341 0.845
Crude fibre, g kg' DM 214.8 £4.59 210.2 £7.30 2125 1.311 0.074
NFE, g kg DM 640.1 +7.42 640.9 + 11.38 640.5 1.919 0.833
Crude ash, gkg! DM 45.2 +3.26 44.4 +4.10 44.8 0.744 0.622
WSC, gkg' DM 1.9+ 1.36 2.1+1.02 2.0 0.241  0.698
NDE g kg! DM 4444 +11.73 439.1 £15.66 441.7 2.818 0.355
ADE gkg' DM 238.3+6.70 228.4 +12.24 233.3 2.221 *
Total organic acids, g kg™' DM 80.0 £ 4.33 93.3 £10.52 86.7 2.126 o
Lactic acid, g kg' DM 50.3 £2.60 61.4+5.88 55.9 1.472 e
Acetic acid, g kg DM 29.0 +2.16 31.5+4.87 30.2 0.797 0.116
Butyric acid, g kg DM 0.4+0.30 0.1+0.11 0.2 0.055 >
Ethanol, g kg DM 13.2+2.10 9.3+241 11.3 0.606 e
Ammonia N, g kg™ total N 51.0 £10.29 380£7.77 44.5 2271 o
pH 3.89 £0.09 3.71+0.03 3.80 0.024 o
DE, MJ kg! DM 12.8 £ 0.06 13.1 £0.07 13.0 0.031 e
ME, M] kg"! DM 10.8 +0.08 10.9+0.13 10.8 0.024 *
DP, g kg DM 482 +£2.96 52.5+2.01 50.3 0.680 *
DM losses, g kg™! DM 70.2 £15.87 40.9 +2.60 55.5 5.946 e

*and ** denotes significant at level 0.05 and 0.01 respectively.

Dry matter and calculated dry matter losses are corrected for volatiles.

DM - dry matter; NFE - nitrogen free extracts; WSC — water soluble carbohydrates; ADF - acid detergent
fiber, NDF - neutral detergent fiber, DE - digestibility energy; ME - metabolizable energy; DP- digest-
ibility protein.
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The average weight of the beef cattle in control and BioStabil Maize groups at start
of experimental period was comparable, i.e. 220.2 kg in the control group and 220.3 kg
in the BioStabil Maize group. From the data presented in the Table 3 it is obvious that
throughout the whole trial, bulls that received BioStabil Maize silage achieved higher
average live weights compared to the bulls from the control group. A positive effect on
the growth of calves produced by BioStabil Maize silage became evident when weighing
the animals at 63 rd day the trial start. The average weight of the bulls at this period in the
BioStabil Maize group was 1.1% (i.e. 3.0 kg) higher than the control. Moreover, at the end
of the trial the difference increased to 2.5% (i.e. 8.1 kg) in comparison with the control
bulls (Table 3).

Table 3. Average weights of beef cattle at each particular weighing, kg (X + SD)
Age of calf
Number of
Treatment beef cattle At start of At 31stday of | At63rd dayof | At the end (100
experiment experiment experiment | day) of experiment

Control 20 220.2+11.83  249.1 +10.71 280.5 +9.80 320.0 £ 11.58
BioStabil Maise 20 2203 +12.07 249.5+12.81 283.5+14.14 328.1 +14.55
Average 220.3 249.3 282.0 324.0

SE 1.865 1.843 1.913 2.153

P level 0.973 0.912 0.440 0.058

Average weight gains for the different trial periods also show off positive effect of
BioStabil Maize silage. From start to 31st day, from 32nd to 63rd day and from 64th to
100th day the average weight gains were higher by 1.7% (0.5 kg), 8.2% (2.6 kg) and 12.9%
(5.1 kg; P < 0.01) respectively in the BioStabil Maize group of bulls compared with the
control bulls. During the 100 days trial period, the average weight gain for the bulls was
99.8 kg in the control group and 107.8 kg in the BioStabil Maize group, i.e. the weight
gain during all the trial in the BioStabil Maize group was 8.0 kg (8.0 %) higher in com-
parison with the to control group and these difference was statistically conclusive (P <
0.01) (Figure 1).

Figure 2 shows that the daily weight gain of the bulls fed BioStabil Maize silage was
significantly higher than that of bulls fed the control silage in the trial period from day 64
to day 100 and from the start to the end of the trial.

Feed consumption in each of the four pens was monitored separately. The whole
crop maize silages dry matter intake was higher (by 6.14%) for bulls consuming the in-
oculated silage (3.97 kg day™') than for those consuming the control silage (3.74 kg day*)
(Table 4). These results were similar to those reported by Muck and Kung (1997), how-
ever, some researchers found that feeding microbial inoculated silage to cattle does not
affect dry matter intake, compared with feeding uninoculated silage [8, 11]. Accompany-
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Fig. 1. Average weight gain of beef cattle at different trial periods
and in total trial period kg/period
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Figure 2. Average daily weight gain of beef cattle at different trial periods
and in total trial period, kg/day
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ing the increased dry matter intake by beef cattle consuming the inoculated silage were
significant increases in digestible energy and metabolic energy intake compared with the
bulls fed control silage (Table 4).

Table 4. The effect of inoculant BioStabil Maise on silage intake. Each mean is based on 4 observations.
Randomized complete block where one pen is treated as a replication (X + SD)

| Control BioStabil Maise | Average | SE | p
Silage intake, kg DM beef ! day™! 3744012 397+0.17 386 0065 0.065
Compound feed, kg DM beef' day! 1.74+0.0 1.74+0.0 1.74 0 0
Total DMI, kg beef day™! 6.36 £0.12 6.59 £0.17 6.48 0.066 0.065
Total ME, MJ intake beef day! 69.27 +1.33  72.34+1.97 70.81 0.799 *
FCR, ME MJ/1kg gain 69.52 + 3.49 67.15+2.26 68.33 1.062  0.298

* denotes significant at level 0.05.
DM - dry matter; DMI - dry matter intake; ME- metabolizable energy; FCR - feed conversion ratio.

For all the trial period (100 days) the beef cattle in the BioStabil Maize group con-
sumed 2.37 kg (3.4%) less metabolic energy per kg of weight gain than the bulls in the
control group.

CONCLUSIONS

The microbial inoculant BioStabil Maize based on bacteria strains of Enterococcus fae-
cium Lactobacillus plantarum and Lactobacillus brevis had a significant positive effect
on whole crop maize quality characteristics in terms of lower pH, shifting fermentation
toward, lactic acid and suppressing butyric acid, ethanol and ammonia-N formation.

The inoculation significantly reduced DM losses and inoculated silage had a higher
by 2.3% (P < 0.01) digestible energy (DE) and a higher by 1.00% (P < 0.05) metabolic
energy (ME) concentration, if compared to the untreated silage.

The improved silage fermentation with BioStabil Maize increased silage intake, per-
formance of beef cattle and had a positive effect on the utilization of feed energy.

It is, therefore, concluded that addition of microbial the inoculant BioStabil Maize
caused improvement in the maize silage characteristics and in the nutritive value of corn
silage for beef cattle.
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KUKURUZU SILOSO, PAGAMINTO SU INOKULIANTO PRIEDU, ITAKA
PENIMU BULIUKU AUGIMO INTENSYVUMUI

Jonas Jatkauskas', Vilma Vrotniakiené

Lietuvos sveikatos moksly universiteto Gyvulininkystés institutas
R. Zebenkos g. 12, LT-82317 Baisogala, Radviliskio .

SANTRAUKA

Sio tyrimo tikslas buvo nustatyti kukuriizy vegetacinés masés siloso, pagaminto su in-
okulianto BioStabil Mays priedu, efektyvuma penimiems buliukams. Keturiasdesimt
penimy buliuky 100 dieny buvo $eriami jprastai uzraugtu silosu ir silosu su inokulian-
to priedu. Bandymo metu buvo vertinamas jy augimo intensyvumas. Gyviinai buvo
suskirstyti j dvi grupes: inokuliuoto siloso (B) ir kontrolinio siloso (C) atsitiktiniy imciy
bloko principu.

Inokuliantas BioStabil Mays padidino kukuriizy vegetacinés masés siloso ferment-
acijos intensyvuma, patikimai (P < 0,01) sumazino pH rodiklj, patikimai (P < 0,05) pa-
didino organiniy ragsc¢iy koncentracijg ir patikimai (P < 0,01) sumazino sviesto raggties,
etanolio ir amoniakinio azoto kiekius, lyginant su kontroliniu silosu. BioStabil Mays prie-
das 3,0 procentinio vieneto sumazino (P < 0,01) sausyjy medziagy nuostolius. Penimi
buliukai siloso su Biomin BioStabil Mays priedu suédé 6,14 % daugiau SM ir per visg
tyrimo laikotarpj jie augo 8,0 % (P < 0,01) intensyviau. Pasary konversijos koeficientas
pageréjo 3,4 %.

Raktazodziai: kukurazai, inokuliantai, paros priesvoris, pasary konversija

' Autorius susirasinéjimui. Tel. +370 422 65383, el. pastas pts@]gi.lt
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IPEKTVBHOCTD KYKYPY3HOI'O CMJIOCA C MHOKY/ISAHTOM
HA POCT BbIYKOB

Monac SAtkayckac', Buibma BpoTnsikene

MHCTUTYT )XMBOTHOBOACTBA JIMTOBCKOTO YHMBEPCUTETA HAYK 3[J0POBbA
P )Kebenxoc yn. 12, LT-82317 Baiicoeana, Padsunuwixckuil p-ou, Tumea

PE3IOME

Llenbio TaHHOTO UCCIeTOBaHsI ObIIO onpenennTh 3G HEeKTUBHOCTD CUIOCA BereTa-
TMBHOI MacChl KyKypy3bl C MHOKY/IAHTOM BioStabil Mays npu otkopme 6br4koB. COpok
OTKOPMOYHBIX 6bIYKOB 100 JHE! KOPMIIM HOPMaabHO CKBAIIEHBIM CHIOCOM M CHUJIO-
COM C MHOKY/IAHTOM. Bo BpeMs oIlbITa perncTpupoBajy MoKasaTenn pocta. JKuBorHble
ObLIM pasfie/ieHbl Ha JIBe TPYIIIbL: CUIIOC C MHOKY/AHTOM (B) ¥ KOHTPO/IBHBIN CMTOCHBIX
(C) Ha ocHOBe paHIOMM3NMPOBAHHOTO 6710Ka. VIHOKYAHT BioStabil Mays yBenann vH-
TEHCMBHOCTDb OpoXKeHMA KyKypysHoro cunoca cHikaa (P < 0,01) pH, smaunrensHo (P
< 0,05) yBenmumBas KOHI[EHTPALMIO OPTaHMYECKUX KICIOT 1 3HaunTenbHo (P < 0,01)
CHIMKas COJlep)KaHMe MAC/IAHONM KUC/IOThI, 3TAaHO/MA ¥ aMMMAYHOTIO a30Ta IO CpaBHe-
HUIO C KOHTPOJIbHBIM ciocoM. VcnonsoBauue BioStabil Mays Ha 3,0 IpOLIEHTHBIX ea-
Hu1, ymeHbpumo (P < 0,01) morepu cyxoro BemecTsa. IIpy oTkopMe GBIKOB CHIOCOM €
BioStabil Mays ouu noTpe6isamm Ha 6,14 % 6onbuie CB 1 Ha IPOTS>KeHNU BCETo epuofa
uccnegoBanys oHu pocn Ha 8,0 % (P < 0,01) naTencuBHee. KoHBepcuy KopMa B rpymne
B ynyummmnace Ha 3,4 %.

Knrouesble coBa: KyKypysa, MHOKY/IAIHT, CYTOYHBIII IIPMBeC, KOHBEPCH KOpMa

' Autorius susirasinéjimui. Tel. +370 422 65383, el. pastas pts@]gi.lt
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SANTRAUKA

Darbo tikslas - nustatyti kombinuotyjy pasary su skirtingomis isspaudomis(rapsy ir
sémeny) jtakg mésai auginamy buliuky augimui, jvertinti skerdeny kokybe ir jy morfologing
sudeétj bei mésos farso kokybe. Bandymas su Lietuvos juodmargiais buliukais 2011-2012 m.
buvo atliktas LSMU Gyvulininkystés instituto Eksperimentinés plétros ir bandymy skyriu-
je. Abiejy grupiy buliukai buvo Seriami vienodu drégny pasary misinio kiekiu, skyrési tik
kombinuotyjy pasary sudétis. Viena grupé gavo po 3 kg kombinuotojo pasaro su rapsy
iSspaudomis, o kita — tokj patj kiekj su sémeny iSspaudomis. Pasary cheminés sudéties ir
meésos farso tyrimai atlikti LSMU GI Chemijos laboratorijoje. Tyrimais nustatéme, kad
skirtingy kombinuotyjy pasary su rapsy ir sémeny isspaudomis apykaitos energijos kiekis -
11,09-11,52 M] ir riebaly rugs¢iy (RR) n-6/n-3 su rapsy - 5,57, sémeny - 0,87.

Buliukai, su pasary daviniu gave skirtingg kombinuotgjj pasarg (rapsy ir sémeny
iSspaudomis), augo intensyviai — per parg priaugo 1258-1275 g svorio ir 1 kg prieaugio
sunaudojo 95,5-99,9 M] apykaitos energijos. Skirtingas mésai auginamy buliuky $érimas
kombinuotaisiais pasarais (rapsy ir sémeny iSspaudomis) esminés jtakos skerdeny iseigai,
raumeningumo ir riebumo klasei bei skerdeny morfologinei sudéciai neturéjo. Meésai
auginamy buliuky Sérimui panaudojus kombinuotuosius pasarus su sémeny iSspaudomis,
buvo nustatytas geresnis RR n-6/n-3 suminis santykis farse 2,4 (P < 0,05), palyginus su
buliuky, gavusiy kombinuotgjj pasarg su rapsy isspaudomis. Sj teigiamg RR n-6/n-3
suminj santykj nulémé didesnis linoleno (C18:3n-3) riigsties kiekis sémeny isspaudose ir
kombinuotajame pasare.

Raktazodziai: rapsy iSspaudos, sémeny isspaudos, penimi buliukai, mésos kokybé
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JVADAS

Rapsai svarbiis ne tik aliejaus pramonei, biodyzelino gamybai, bet ir gyviiny $érimui.
Antriniai rapsy sékly perdirbimo produktai - i§spaudos ir rupiniai- naudojami pauks-
¢iy, kiauliy, galvijy ir kity gyvany $érimui [18]. Rapsy i§spaudy ar rupiniy panaudoji-
ma gyvany mitybai riboja juose esancios kenksmingos medziagos - gliukozinolatai ir
eruko ragstis. I§ Lietuvoje auginamy rapsy veisliy gautose isspaudose suminis gliuko-
zinolaty kiekis sieké 17-24 mmol/g, o rupiniuose — 2—-17 mmol/g orasausés medziagos
[20]. Pasarams naudojamuose rapsy i§spaudose ir rupiniuose gliukozinolaty kiekis ne-
turéty virsyti 20 mmol/g. Rapsy i§spaudy kiekj racionuose biutina riboti ir dél jy rieba-
ly kiekio, nes riebalai neturéty sudaryti daugiau kaip 5 % pasaro sausyjy medziagy. Di-
desnis riebaly kiekis neigiamai veikia galvijy didziojo prieskrandzio mikroorganizmy
aktyvuma [12]. Taip pat rapsy panaudojimg melziamy karviy ir penimy buliy mityboje
riboja gliukozinolaty, fitino ragsties, taniny bei sinapino kiekiai. Minétos antimitybi-
nés medziagos gali neigiamai veikti baltymy virskinamuma, bloginti pasaro édamuma.
Neziarint minéty antimitybiniy faktoriy, rapsai pasizymi gera riebaly rags¢iy sudétimi
bei auksta energine verte [17]. Atliktais tyrimais su gyvuliais nustatyta, kad penimy
buliuky $érimas kombinuotaisiais pasarais su rapsy iS$spaudomis arba rupiniais nepa-
blogina jy augimo, skerdeny bei mésos kokybés [11]. Kuo intensyviau penimi buliukai
auginti, tuo mazesnés bina pasary sagnaudos produkcijos vienetui gauti, geresné sker-
denos kokybé [2].

Viena i$ susidoméjimo liny sémeny gamyba priezasciy yra ta, kad jos turi unikalig
maistine sudétj. Liny sémenys yra aliejaus, baltymy $altinis, taip pat turi antioksidaciniy
savybiy. Gerai zinoma, kad liny séklos yra aukstos kokybés baltymy ir didelio kiekio
polinesociyjy riebaly ragsciy $altinis [22]. Vienas kilogramas sémeny i§spaudy lygus
12 MJ apykaitos energijos, jame yra apie 280 g virSkinamuyjy baltymy, 4,3 g kalcio, 8,5
g fosforo, 2 mg karotino. Nezitrint to, kad sémeny i§spaudy baltymai yra gerai virski-
nami, juose yra mazas lizino kiekis. Sémeny i§spaudose yra didelis kiekis polinesociyjy
riebaly ragsciy - 23,59 g/kg. Linolo ragstis sémeny i§spaudose sudaro net 5,52 g/kg,
todél minétos pasarinés zaliavos panaudojimas vis didéja, gerinant gyvaninés zaliavos
maistine verte. Tac¢iau sémeny i$spaudose yra cianogeniniy gliukozidy, kurie gali sukel-
ti organizmo apsinuodijima [14]. Liny sémeny i§spaudos daugiausia naudojamos kaip
galvijy pasaras, nors po aliejaus gamybos apie 30 % presuoty liny sémeny i$spaudy yra
iSmetamos, nes vis dar laikomos atliekomis, arba geriausiu atveju — subproduktu, kuris
yra nepanaudojamas. Kity autoriy tyrimais nustatyta, kad liny sémeny i$spaudose yra
27,78 % riebaly ir 29 % baltymy [6]. Cheminei iSspaudy sudéciai gali turéti jtakos skir-
tingos liny veislés. Gaminant sémeny i$spaudas, svarbus dziovinimo procesas, nes nuo
to priklauso riebaly apkartimas ir aitrumas [21]. Liny sémenys yra geras linolo (C18:2
n-6) ir ypa¢ a-linoleno ragsties (C18:3, n-3) saltinis. Sios ragitys svarbios, nes zinduo-
liai, taip pat ir Zmonés, negali sintetinti jy organizme ir turi gauti iSoriskai i§ maisto
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$altiniy. Nezitrint j auksta maisting verte, sémenys vis dar néra efektyviai panaudojami
gyvuliy pasarams [8].

Atsizvelgiant | mésos kokybe reikéty apimti ir kitus aspektus, pavyzdziui, riebaly
rugsciy, cholesterolio kiekj, sensorines savybés (kvapo ir skonio intensyvumg, tekstara)
[4]. Kai kurie autoriai nustaté, kad $eriant gyvulius skirtingais baltyminiais pasarais, mé-
sos cheminé sudétis, fizinés ir cheminés savybés longissimus dorsi raumenyje stipriai ne-
siskiria. Kity autoriy tyrimai parodé, kad rapsy i$spaudos padeda padidinti polinesociyjy
riebaly ragsciy kiekj tarpraumeniniuose riebaluose, jskaitant konjuguota linolo ragstj
(CLA), sumazinti linolo (C18:2 n-6) ir linoleno ragsties (C18:3 n-3) kiekj bei sumazinti
cholesterolio kiekj, nepazeidziant mésos fiziniy ir cheminiy savybiy. Buliuky ilgiausiojo
nugaros raumens RR sudéties tyrimas, $eriant juos silosuotais pasarais, parodé, kad es-
miniy skirtumy tarp sociyjy ir polinesociyjy riebaly rigsciy santykio nebuvo [11].

Jtraukus j raciong liny sémenis, pageréja galvijy mésos kokybé, padidéja raumenin-
gumo ir riebumo klasé [15]; fizinéms ir cheminéms mésos savybéms toks $érimas jtakos
neturi. Galvijy mésoje yra apie 48 % SRR ir mazdaug 52 % NRR. Tyrimuose su buliu-
kais auksc¢iausias PNRR/SRR santykis gautas mésoje ty gyvuliy, kurie buvo ganomi tik
ganyklose. Seriant gyvulius pasarais, turinéiais polineso¢iyjy riebaly rigsciy, gali bati
gaunama jautiena su didesniu polinesociyjy riebaly rugsciy kiekiu. Tyrimais nustatyta,
kad intensyvesnis buliuky augimas buvo tuomet, kai jy racionuose buvo naudojamos
liny sémeny i$spaudos [16]. Moksliniai tyrimai parodé, kad i raciong jtraukus sémeny
i$spaudas ar rupinius, pageréja jautienos mésos kokybé ir n-3 sudétimi. Tyrimais nu-
statyta, kad riebaly ragsc¢iy sudétis galvijy mésoje Siek tiek priklauso nuo $érimo [25].
Sémenys, turincios C18:3n-3) ragsties, gali padidinti n-3 koncentracija mésoje ir suma-
zinti n-6/n-3 PNRR santykj (24). Galvijy mésoje yra apie 48 % sociuyjy riebaly rugsciy ir
mazdaug 52 %. nesociyjy riebaly ragsciy [13].

Jautienoje yra palyginti mazas PNRR ragsciy kiekis [7]. Jtraukiant j gyvuliy racionus
liny sémenis arba jy rupinius bei i$spaudas, gaunamas sveikesnis ir vartotojui priimtines-
nis produktas — mésa [5].

Todél musy darbo tikslas ir buvo nustatyti kombinuotyjy pasary su skirtingomis is-
spaudomis (rapsy ir sémeny) jtaka mésai auginamy buliuky augimui, jvertinti skerdeny
kokybe ir jy morfologing sudétj bei mésos farso kokybe.

TYRIMU SALYGOS IR METODIKA

Bandymuy vieta, laikas, grupiy sudarymas. Moksliniai tyrimai atlikti, laikantis 1997-11-
06 Lietuvos Respublikos gyviiny globos, laikymo ir naudojimo jstatymo Nr. 8-500.
Bandymy schema, buliuky $érimas. Bandymas su Lietuvos juodmargiais bu-
liukais 2011-2012 m. buvo atliktas LSMU Gyvulininkystés instituto Eksperimentinés
plétros ir bandymy skyriuje. Bandymus sudaré du laikotarpiai: paruosiamasis ir tiria-
masis. Paruosiamuoju laikotarpiu buliukai buvo $eriami vienodais pasarais. Tiriamuoju
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laikotarpiu - drégny apémingy pasary kiekius abi grupés gavo vienodus, skyrési tik
kombinuotyjy pasary sudétis. Drégni apémingi pasary misiniai pagaminti Zago, KING
FEEDER jranga. Bandymo metu pasarai buliukams buvo sveriami grupiniu badu, o
kombinuotieji pasarai - individualiai kiekvienam buliukui. Bandymy schema pateikta
1 lenteléje.

1 lentelé. Bandymo schema
Table 1. Experimental design
Buliuky svoris kg
Bull weight, kg
Grupés Buliuky $érimo charakteristika
Group Bandymo Bandymo Bull feeding pattern
pradzioje pabaigoje
At the start | Attheend
Kontroline Kukurﬁzq .511050,'daugvlamec1q zohq' v511050 - 1k'1 so-
ties, kombinuotojo pasaro su rapsy isspaudomis — po
Control
211 436 3,0 kg/d.
Rapeseed ceke Lo . . o
(n = 10) Maize silage, perennial grass silage ad libitum com-
- pound feed containing rapeseed cake, 3.0 kg/d.
L Kukurizy siloso, daugiameciy zoliy siloso - iki soties,
Tiriamoji . Ly . . o .
. kombinuotojo pasaro su liny sémeny i$spaudomis -
Experimental
. 210 440 po 3,0 kg/d.
Linseed ceke S . . oy
(n = 10) Maize silage, perennial grass silage ad libitum,
compound feed containing linseed cake, 3.0 kg/d.

Bandymui buvo parinkti sveiki gyvuliai. Buliukai j analogines grupes buvo suskirsty-
ti pagal kilme, amziy ir svorj. Jie buvo laikomi vienodomis mikroklimatinémis saglygomis
priristi ir girdomi i§ automatiniy girdykly. Bandymo laikotarpiu abiejy grupiy buliukai
gavo vienoda kiekj kukurtizy siloso, daugiameciy zoliy siloso ir kombinuotyjy pasary,
skyreési tik kombinuotyjy pasary sudétis. Bandymo metu zoliniai pasarai buliukams buvo
sveriami visai grupei, o kombinuotasis pasaras — individualiai kiekvienam buliukui. Bu-
liukai buvo Seriami du kartus per diena: rytinio $érimo metu jie iki soties gavo kukurtizy
siloso ir 1,5 kg kombinuotojo pasaro, vakarinio $érimo metu - iki soties zoliniy pasary
ir 1,5 kg kombinuotojo pasaro. Atsizvelgiant j galvijy mitybos normas, Jatkauskas J. ir kt.
[9], pasary daviniai penimiems buliukams sudaryti 900-1000 g prieaugiui per parg gauti.
Suésty pasary kiekiui nustatyti vieng karta per savaite buvo atliekami atiduodamy pasary
ir jy likuciy kontroliniai svérimai. Svorio prieaugio nustatymui buliukai buvo sveriami
bandymo pradzioje, po to - kas ménesj, ir bandymo pabaigoje.

Pasary cheminés sudéties tyrimy metodai. Pasary tyrimai atlikti LSMU GI Che-
mijos laboratorijoje, taikant jprastines tyrimo metodikas [1]. Pasaruose nustatyta: sau-
soji medziaga — dziovinant pasarus 16 val. 60 °C temperatiiroje bei vidutini$kai 3 val.
(iki pastovaus svorio) 105 °C temperatiiroje; zali baltymai (Nx6,25) — Kjeldahl metodu,
panaudojant Tecator (Foss-Tecator AB, Hoganis, Svedija) jrangg; 7ali riebalai — mégi-
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nius ekstrahuojant petrolio eteriu Soxtherm (C. Gerhardt GmbH and Co. KG, Vokietija)
jrenginyje; Zalia Igsteliena — panaudojant Fiber Cap (Foss-Tecator AB, Hoganis, Svedija)
jranga; kalcis — atominés absorbcijos spektrofotometru Perkin-Elmer 603 (Perkin-Elmer,
Norwalk, Connecticut, JAV); fosforas — fotometriskai atliekant reakcija su molibdovana-
dato reagentu. Neazotinés ekstraktinés medziagos (NEM) buvo apskaic¢iuotos pasinau-
dojant pasary cheminés sudéties tyrimy rezultatais. I§ paSary cheminés sudéties buvo
apskaiciuota pasary energetiné verté galvijams (AE, MJ/kg) pagal formule:

AE = (17,46 x VB + 31,23 x VR + 13,65 x VL + 14,78 x VNEM) / 1000

AE - apykaitos energija; VB - vir§kinamieji baltymai; VR - virskinamiej riebalai;
VNEM - virskinamosios neazotinés ekstraktinés medziagos

Riebaly ragsciy kiekis, cis- ir trans-izomerai pasaruose nustatyti dujy chromotogra-
fu ,,GC-010 Shimadzu“ su vandenilio liepsnos detektoriumi, pries tai jas ekstrahuojant
pagal Fol¢io metodg ir metilinant pagal S. W Christopherson ir R. L Glass. Peroksidavi-
mosi indeksas nustatytas pagal L. A. Witting ir M. K. Horwitt (1964) metodika ir apskai-
¢iuotas pagal formule:

IP = (0.025 x monoienai) + (1 x dienai) + (2 X trienai) + (4 x tetraenai) +
+ (6 x pentaenai) + (8 x heksaenai)

Buliuky kontrolinis skerdimas. Bandymy pabaigoje atlikome buliuky kontrolinius
skerdimus. Skerdimai atlikti laikantis 2004-04-17 Lietuvos Respublikos maisto ir vete-
rinarijos tarnybos direktoriaus jsakymu Nr. B1-210 ,,Dél skerdziamy ar Zudomy gyva-
ny geroveés® (Valstybés zinios, 2002, Nr. 126-5747). Buvo nustatytas buliuky svoris prie$
skerdima, skerdenos svoris, skerdenos iSeiga %, raumeningumo klasé, riebumo klaseé. I$
kiekvienos grupés buvo atrinkta po 6 buliukus, i$ kairés jy skerdenos puselés vidurinés
dalies paimti bendri 1,5 kg paimti mésos far§o méginiai.

Mésos farso tyrimy metodai. Tirti mésos farso rodikliai nustatyti LSMU GI Chemi-
jos laboratorijoje. Taikyti standartiniai tyrimo metodai: sausosios medziagos — kaitinant
méginius 105 °C temperatiiroje iki pastovaus svorio [1]; zali baltymai - Kjeldalio metodu
[1]; zali riebalai - ekstrakcijos metodu, panaudojant dietilo eterj [1]; pelenai - kaitinant
meéginius mufelinéje krosnyje 500-550 x °C temperattiroje [1]. Riebaly ragstys farse nu-
statomos, riebalus isskiriant Folch metodu chloroformo — metanolio (2:1) misiniu. Gauti
riebalai buvo metilinami natrio metoksido tirpalu. Riebaly rags¢iy metilo esteriy misi-
niai buvo i$analizuoti dujy chromatografu GC-2010 SHIMADZU su vandenilio liepsnos
detektoriumi. Buvo naudota kapiliariné kolonélé Rt-2560 Restek (100 m x 0,25 mm X
0,2 pm). Nesancios dujos — azotas. Riebaly ragstys buvo identifikuotos pagal sulaikymo
trukmes, lyginant su Zinomos sudéties standartinio misinio FAME MIX 37 (Supelco)
chromatografijos duomenimis. Riebaly ragsciy kiekis (% nuo viso ragsciy kiekio) buvo
apskaiciuotas pagal duomeny apdorojimo programa ,,GCsolution® Aterogeniskumo (AI)
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ir trombogeniskumo (TT) indeksai apskaiciuoti pagal T. L. V. Ulbricht ir D. A. T. Southga-
te (1991):

AT =[C12:0 + (4 x C14:0) + C16:0] / [n-6 PNRR + n-3 PNRR + MNRR]
TI = [C14:0 + C16:0 + C18:0] / [(0,5 x MNRR) + (0,5 x n-6 PNRR) +
+ (3 xn-3 PNRR) n-3 / n-6 + PNRR]

Statistinis duomeny jvertinimas. Tyrimy duomenys buvo apskaiciuoti programi-
niu paketu ,,Statistica® (7 versija). Duomeny skirtumai tarp grupiy laikomi patikimais,
kai P < 0,05.

TYRIMU REZULTATAI IR JU APTARIMAS
Kombinuotyjy pasary cheminé sudétis bei energetiné verté. AB ,,Kauno gradai“ buvo

pagaminti granuliuoti kombinuotieji pasarai vyresniam nei 6 mén. galvijy prieaugliui.
Kombinuotyjy pasary sudétis ir maistiné verté pateikta 2 lenteléje.

2 lentelé. Kombinuotojo pasaro sudétis ir energetiné verté
Table 2. Composition and energy value of compound feed

Grupés
Groups
Rodikliai
Ttem kontroliné tiriamoji P
Control Experimental
(n=4) (n=4)
Mieziy miltai %
Barley meal, % 30.0 40.5 h
Kvie¢iy miltai %
Wheat meal, % 300 16,50 -
Aviziniai miltai %
QOat meal, % 10,0 10,00 -
Kvietrugiy miltai %
Triticale meal, % 100 10,00 h
Rapsy i$spaudos, % 17.0 B B
Rapeseed cake, % ’
Sémeny i$spaudos % - 20,0 -
Linseed cake, % ’
. s . . o4

Mineralinis vitamininis papildas Vita-Prem G-24 % 3,00 3,00 B

Mineral-vitamin premix Vita-Prem G-24, %

1 kg pasaro yra:
Per 1 kg of feed:

apykaitos energijos MJ/kg

*
Metabolizable energy, MJ 11,09 +£0,03 11,52 £ 0,07 0,0034
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sausyjy medziagy kg

0,925 + 1,78 0,927 +2,94 0,35
Dry matter, kg

zaliy baltymy g

. 160,3 + 0,96 151,57 £3,13*  0,0048
Crude protein, g

zaliy riebaly g

28,68 £1,11  57,05+3,08* 0,00039
Crude fat, g

zalios lastelienos g
Crude fibre, g

kalcio g
Calcium,g

47,78 £ 1,55 46,5 + 0,86 0,57

7,86 +0,2 7,99 + 0,32 0,79

fosforo g

6,10 £ 0,06 5,41 £ 0,10* 0,022
Phosphorus, g

Mineralinio vitamininio papildo Vita-Prem G-24 premikso sudétis: vitaminas A — 18000 T. V.; vitaminas
D - 3600 T. V; vitaminas E - 90,00 mg; manganas - 150,00 mg; cinkas - 150,00 mg; varis - 36,00 mg; jo-
das - 4,20 mg; selenas chelatinis - 0,75 mg; kobaltas - 1,50 mg.

Mineral-vitamin premix Vita-Prem G-24:manganese — 150,00 mg; zinc — 150,00 mg; cuprum - 36,00 mg;
iodine - 4,20 mg; selenium chalate - 0,75 mg, cobalt - 1,50 mg; vitamin A - 18.000 IU; vitamin D - 3600 I U.

Palyginus skirtingo kombinuotojo pasaro cheming sudétj ir energeting verte buvo
nustatyta, kad natiiralaus drégnumo tiriamame pasare buvo 3,88 % (P < 0,05) daugiau
apykaitos energijos, 99 % (P < 0,05) zaliy riebaly ir 1,65 % kalcio, taciau 5,45 % (P < 0,05)
maziau zaliy baltymuy, 2,68 % zalios lastelienos ir 12,75 % (P < 0,05) fosforo negu kontro-
linio kombinuotojo pasaro. Sausyjy medziagy kiekis buvo vienodas.

3 lentelé. Kombinuotyjy pasary su rapsy ir sémeny i$spaudomis riebaly ragsciy suminis kiekis, % nuo
suminio riebaly ragsciy kiekio

Table 3. Total FA content, % of total fatty acid content in compound feed with rapeseed or linseed
cakes

Grupés
Groups
Rodikliai
Ttem kontroliné tiriamoji p
Control Experimental
(n=4) (n=4)
Riebaly riigsciy kiekis, %. nuo viso RR kiekio:
Fatty acid content, % of total fatty acid content:
C16:0 12,14 £ 0,78 12,99 +£1,91 0,300
Cl6:1n-7t 0,08 + 0,01 0,07 £0,00* 0,032
Cl16:1n-7 0,39 + 0,02 0,17 +£0,08* 0,049
C17:0 0,07 £ 0,01 0,25+ 0,23 0,248
C18:0 1,77 + 0,05 3,77 £0,83* 0,041
C18:1n-9 32,50+ 1,37 21,98 £3,34* 0,046
C18:1n-7 4,80 £ 0,38 2,39 +£0,26* 0,016
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C18:2n-6 38,90 £2,76 26,36 +4,08 0,069
C18:3n-6 0,01 +0,03 0,12 +£0,01* 0,019
C18:3n-3 6,99 + 1,75 30,36 + 3,74* 0,006
C20:0 0,24 + 0,02 0,16 = 0,04 0,104
C20:1n-9 0,84 + 0,11 0,37 £0,03* 0,016

Suminis riebaly ragsciy kiekis, % nuo viso RR kiekio:
Tatol fatty acid content, % of total fatty acid content:

SRR suminis kiekis

Total SFA 14,68 + 0,74 17,42 £ 2,93 0,140
MNRR suminis kiekis "

Total MUFA 38,75+ 1,80 25,14 + 3,50 0,036
PNRR suminis kiekis

Total PUFA 46,57 + 1,07 57,34 + 6,58 0,108

neidentifikuoty suminis kiekis

+ +
Total amount of nonidentified 0,00 +0,00 0,10£0,19 0,423

Trans-izomer. suminis kiekis
Total trans-izomer

PNRR/SFA
PUFA/SFA

0,12 + 0,07 0,10 + 0,03 0,589

3,17 £ 0,09 3,37+0,93 0,689

n-6 suminis kiekis

39,13 + 2,76 26,81 + 3,96 0,069
Total n-6

n-3 suminis kiekis

b3
Total n-3 7,44 + 1,71 30,53 + 3,76 0,007

n-6/n-3 5,44 + 1,47 0,88 £0,12* 0,029

SRR - sociosios riebaly ragstys, MNRR - mononesociosios riebaly ragstys, PNRR - polinesociosios
riebaly ragstys, SFA — sum of saturated fatty acids; MUFA - sum of monounsaturated fatty acids; PUFA -
sum of polyunsaturated fatty acids. *P < 0,05.

Istyrus kombinuotyjy pasary su rapsy ir sémeny i$spaudomis riebaly ragscéiy
suminj kiekj ir santykj % nuo suminio riebaly ragsciy kiekio, nustatéme, kad heksa-
dieno (C16:1n-7) - 0,01 % (P < 0,05), palmitelaido (C16:1n-7t) - 0,22 % (P < 0,05),
oleino (C18:1n-9) - 10,52 % (P < 0,05), vakeno (C18:1n-7) — 2,41 % (P < 0,05), linolo
(C18:2n-6) - 12,54 % (P > 0,05), arachido (C20:1n-9) - 0,47 % (P < 0,05) daugiau yra
kombinuotajame pasare su rapsy i$spaudomis, o stearino (C18:0) - 2,00 %. (P < 0,05),
y-linoleno (C18:3n-6) - 0,11 %, (P < 0,05), linoleno (C18:3n-3) - 23,37 % (P < 0,05) dau-
giau yra kombinuotajame pasare su sémeny i$spaudomis MNRR suminis kiekis 13,61 %
(P < 0,05), n-6 suminis kiekis - 12,32 %, (P > 0,07 verté artéja prie patikimy rodikliy)
didesnis yra kontrolinés grupés kombinuotojo pasaro su rapsy i$spaudomis. Taciau n-3
suminis kiekis 23,09 % (P < 0,05) didesnis tiriamosios grupés kombinuotojo pasaro su
sémeny iSspaudomis (4 lentelé).
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Buliuky augimas ir pasary sagnaudos. Nuo bandymo pradzios tiriamosios grupés
buliukai, kurie gavo kombinuotajj pasarg su sémeny isspaudomis, priaugo 230 kg, o kont-
rolinés grupés buliukai, kurie gavo kombinuotajj pasara su rapsy i$spaudomis, priaugo
224 kg, t.y. 6 kgarba 2,6 % daugiau negu kontrolinés grupés. Abiejy grupiy buliukai augo
intensyviai - 1275,89 ir 1258,70 g, arba tiriamosios grupés paros prieaugis buvo 1,36 %
(P < 0,001) didesnis negu kontrolinés grupés.

Buliuky augimo duomenys pateikti 4 lenteléje.

4 lentelé. Buliuky augimas ir pasary sanaudos
Table 4. Bull growth and feed intake

Grupés
Groups
Rodikliai — —
Ttem kontroliné tirlamoji
Control Experimental
(n=10) (n=10)
Buliuky svoris kg:
Bull weight, kg:
bandymo pradzioje (254 d.) 2115 + 12,93 2105 + 14,47

at the start

bandymo pabaigoje (432 d.)

435,60 + 14,81 440,44 + 14,59
at the end

Prieaugis per parg g

. . 1258,70 + 27,23 1275,89 + 39,77*
Daily gain, g

Su pagarais gauta:

Intake with feeds: 22375,29 21958,07
apykaitos energijos MJ/kg
Metabolizable energy, M] 201,39 173,95
zaliy baltymy kg
Crude protein, kg

1 kg prieaugio sunaudota:

Consumption per kg gain: 99,89 95,47
apykaitos energijos MJ/kg 499.08 756,33

Metabolizable energy, M]

Seriant buliukus iki soties Zoliniais pasarais ir kukurizy silosu, per 178 $érimo die-
nas tiriamosios grupés buliukai suédé 52,19 kg Zoliniy pasary, 81,29 kg kukurizy siloso,
o kontrolinés grupés buliukai zoliniy pasary suédé 54,77 kg, kukurizy siloso - 83,31 kg
per parg. Tiriamosios grupés buliukai, kurie gavo kombinuotgjj pasarg su liny sémeny
iSspaudomis, suédé 4,72 % maziau zoliniy pasary ir 2,43 % maziau kukurazy siloso negu
buliukai, gave kombinuotajj pasarg su rapsy isspaudomis. Kombinuotojo pasaro abiejy
grupiy buliukai suédé vienodai - po 3 kg per para. Vieno kilogramo prieaugiui kontro-
linés grupés gyvuliai sunaudojo 4,25 % apykaitos energijos (M]/kg) ir 15,88 % zaliy bal-
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tymy daugiau, lyginant su tiriamosios grupés buliukais. Nezitrint to, kontrolinés grupés
buliukai per parg priaugo 17,19 g arba 1,36 % maziau negu tiriamosios grupés buliukai
(4 lentelé).

Buliuky kontrolinio skerdimo duomenys. Pasibaigus bandymui, abiejy grupiy bu-
liukai buvo paskersti. I§ jy buvo atrinkta po 6 vnt. geriausiai augusiy buliuky. Kontroli-
nés grupés buliuky svoris prie§ skerdimg buvo 469,8 kg, tiriamosios — 475,2 kg .Abiejy
grupiy skerdeny svoris buvo vienodas, skerdeny iSeiga tarp grupiy nesiskyré. Duomenys
pateikti 5 lenteléje.

5 lentelé. Buliuky kontrolinio skerdimo duomenys
Table 5. Control slaughter data
Grupés
Groups
Rodikliai
Ttem kontroliné tiriamoji p
Control Experimental
(n=6) (n=6)
Buliuko svoris pries skerdimg kg 469,8+1229 4752 +582 0,76
Finish weight, kg
Skerdenos svoris kg 223,18+6,06 223,18 +3,57 1,00
Carcass weight, kg
Skerdenos iseiga proc.
. 47,51 + 0,48 46,96 + 0,38 0,51
Dressing percentage %
Raumeningumo klasé p p B
Lean meat content grade
Riebumo klasé
2 3 -
Fatness grade

Pagal SEUROP skerdeny klasifikacija abiejy grupiy buliuky skerdenos priskirtos P
raumeningumo klasei. Pagal skerdeny pasidengimg riebalais kontrolinés grupés sker-
denos pasiskirsté sekanciai: 2 klasei priskirti kontrolinés grupés buliukai, o tiriamosios
grupés buliukai priskirti 3 grupés riebumo klasei. Tiriamosios grupés buliukai ne tik
geriau augo, bet ir jy skerdeny pasidengimas riebalais buvo priskirtas 3 riebumo klasei.
Riebaly susikaupimas skerdenose buvo pakankamas ir atitiko galvijy skerdeny kokybés
jvertinimo ir klasifikacijos skale.

Kity autoriy tyrimais nustatyta [3], kad penimy buliuky racionuose panaudojus rap-
sy i$spaudas ir rupinius, buliuky augimui bei jy mésos kokybei tai esminés jtakos netu-
réjo. Pagal autoriy Hernandez-Calva et. al. [7], sémeny panaudojimas skirtingy mésiniy
veisliy buliuky racionuose skerdenos svoriui jtakos neturéjo, tac¢iau padidino riebumo
klase ir energijos kiekj. Autoriai Maddock et al. [19] nustaté, kad liny sémenys, apdoro-
tos jvairiais budais: traiSkytos liny séklos, liny miltai, padidino tely¢iy augima ir riebaly
sukaupima. Kity autoriy duomeny tyrimais buvo nustatyta, kad buliuky racionuose pa-
naudojus liny sémenis, padidéja riebaly sukaupimas [15].

24



RAPSU IR SEMENU ISSPAUDU PANAUDOJIMAS MESAI AUGINAMT...

Skerdeny morfologiné sudétis. Skirtingas buliuky Sérimas neturéjo esminés jtakos
skerdeny morfologinei sudéciai (6 lentelé).

6 lentelé. Skerdeny morfologiné sudétis
Table 6. Morphological composition of carcasses
Grupeés
Groups
Rodikliai
Ttem kontroliné tiriamoji p
Control Experimental
(n=6) (n=6)
Kairiosios puselés skerdenos svoris kg
+ +

Left half cold carcass weight, kg 109.90£2.93 10940+ 1,76 1,00
Raumenys ir riebalai:
Muscles and fat:

kg 80,77 + 3,12 78,98 + 1,64 0,70

% 73,33 £1,23 72,17 £ 0,52 0,51
Kaulai:
Bones:

kg 25,97 £ 0,97 27,20 £ 0,24 0,49

% 23,72 £ 0,88 24,90 + 0,28 0,34
Kremzlés ir sausgyslés:
Gristeles and tendors:

kg 3,17 £ 0,39 3,22 £0,37 0,94

% 2,96 + 0,45 2,94 £ 0,36 0,98

Paskerdus buliukus, kairiosios jy skerdeny puselés svoris tarp grupiy nesiskyreé.
Kontrolinés grupés buliuky Serty kombinuotaisiais pasarais su rapsy i§spaudomis sker-
deng sudaré: raumenys - 73 %, kaulai - 24 %, o kremzlés ir sausgyslés — 3 %, buliuky
Serty kombinuotaisiais pasarais su liny sémeny i§spaudomis atitinkamai - 72; 25 ir 3 %.

7 lentelé. Buliuky mésos far§o cheminé sudétis %
Tabel 7. Chemical composition (%) of ground meat
Grupés
Groups
Rodikliai
Ttem kontroliné tiriamoji p
Control Experimental
(n=6) (n=6)
Sausosios medziagos 30,13+ 1,29 29,74+ 1,32 0,83
Dry matter
Zali baltymai 20,27 £0,52 21,73 £ 0,46 0,06
Protein
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Zali riebalai 9,27 + 1,26
Fat

Zali pelenai 0,54 + 0,06
Ash

7,13 £ 1,11

0,85 +0,02*

0,23

0,0015

Istyrus buliuky mésos far$o chemine sudétj, sausyjy medziagy kiekis tarp grupiy
beveik nesiskyré. Zaliy baltymy kiekis turi tendencij artéti prie statistiskai patikimy
reik§miy. Kontrolinés grupés buliuky zaliy riebaly kiekis buvo 2,14 %, o zaliy peleny
kiekis — 0,31 % didesni nei tiriamosios grupés buliuky, P < 0,001 reik§mé statistiskai

patikima. Duomenys pateikti 8 lenteléje.

8 lentelé. Fars$o riebaly rugsciy sudétis % nuo suminio riebaly rugsciy kiekio
Table 8. Fatty acid composition (%) of ground meat
Grupés
Groups
Rodikliai
Ttem kontroliné tiriamoji P
Control Experimental
(n=6) (n=6)
Riebaly raigsciy kiekis %. nuo viso RR kiekio:
Fatty acid content, % of total fatty acid content:
C16:0 21,93 + 1,04 21,47 £ 1,98 0,66
C16:1n-9 0,54 +0,18 0,59 £ 0,10 0,70
C18:0 21,55 + 1,68 22,48 + 1,63 0,45
C18:1n-9 37,88 £2,04 36,28 + 1,11 0,10
C18:2n-6 trans 0,28 + 0,02 0,39 + 0,08% 0,02
C18:3n-6 0,02 £ 0,02 0,05 + 0,03* 0,04
C18:3n-3 0,95+ 0,11 1,24 + 0,13* 0,0006
C20:0 0,18 + 0,02 0,19 + 0,02 0,46
C20:1n-9 0,25+ 0,03 0,18 + 0,03* 0,017
Suminis riebaly ragsciy kiekis % nuo viso RR kiekio:
Tatol fatty acid content, % of total fatty acid content:
SRR suminis kiekis
Total SFA 47,16 £ 2,47 47,61 + 1,85 0,72
MNRR suminis kiekis
+ +
Total MUFA 45,08 £2,20 43,63 +1,31 0,13
PNRR suminis kiekis
Total PUFA 5,02 £ 0,61 5,64 £ 0,98 0,29
PNRR/ SRR
PUFA/SFA 0,10 + 1,41 0,11 +2,01 0,51
n-6 suminis kickis 351£035  381+071 046
Total n-6
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n-3 suminis kiekds 120+0,18 1,56 +0,18*  0,0046

Total n-3

(n-6)/(n-3) 2,98 + 0,29 2,43 +0,29* 0,023
IA

Al 0,60 + 0,05 0,60 + 0,08 0,97
IT

TI 1,62 £ 0,17 1,60 + 0,13 0,79

SRR - sociosios riebaly ragstys, MNRR - mononesociosios riebaly ragstys, PNRR - polinesociosios
riebaly rugstys, IA - aterosklerozinis indeksas, IT — trombozinis indeksas *P < 0,05.

SFA - sum of saturated fatty acids, MUFA - sum of monounsaturated fatty acids; PUFA - sum of polyun-
saturated fatty acids; n-6 — sum of n-6 PUFA; n-3 - sum of n-3 PUFA; Al - aterogenic index; TI - trom-
bogenic index; *P < 0.05.

Istyrus mésos farso RR sudétj % nuo bendro RR kiekio nustatéme, kad buliuky, ga-
vusiy kombinuotajj pasarg su rapsy isspaudomis, mésos farse buvo daugiau: (C20:1n-9)
eikozoeno - 0,07 % (P < 0,05). Tac¢iau buliuky, gavusiy kombinuotajj pasara su sémeny
i$spaudomis, mésoje buvo rasta daugiau: (C18:0) stearino — 0,93 % ,(C18:2n-6 trans)
linolelaido - 0,11 % (P < 0,05), (C18:3n-6) y-linoleno - 0,03 % (P < 0,05), (C18:3n-3)
a-linoleno - 0,29 % (P < 0,05). Sie rezultatai rodo, kad j raciong jvedus sémeny isspaudas,
smarkiai kei¢iasi mésos produkty RR sudétis, n-3 suminis kiekis 0,36 %. (P < 0,05) buvo
didesnis tiriamosios grupés buliuky, gavusiy pasarg su sémeny i$spaudomis, o (n-6)/
(n-3) taip pat buvo geresnis tiriamosios grupés gyvuliy (P < 0,05) (8 lentelé). Panasius j
musy tyrimy rezultatus pateikia ir kiti autoriai [7].

ISVADOS

1. Skirtingy kombinuotyjy pasary su rapsy ir sémeny i§spaudomis buvo nustatyta apy-
kaitos energijos — 11,09-11,52 MJ (P < 0,05) ir RR n-6/n-3 santykis 0,9 .

2. Buliukai, su pasary daviniu gave skirtingg kombinuotgjj pasara (rapsy ir sémeny
i$spaudomis), augo intensyviai: per parg priaugo 1258-1275 g ir 1 kg prieaugio su-
naudojo 99,9-95,5 M] apykaitos energijos.

3. Skirtingas mésai auginamy buliuky $érimas kombinuotaisiais pasarais (rapsy ir
sémeny i§spaudomis) esminés jtakos neturéjo skerdeny iseigai, raumeningumo ir
riebumo klasei bei skerdeny morfologinei sudéciai.

4. Mésai auginamy buliuky $érimui panaudojus kombinuotuosius pasarus su sémeny
iSspaudomis, buvo nustatytas geresnis RR n-6/n-3 suminis santykis farse 2,4 (P <
0,05), palyginus su buliuky, gavusiy kombinuotajj pasarg su rapsy isspaudomis. Sj
teigiama RR n-6/n-3 suminj santykj nulémé didesnis linoleno (C18:3n-3) (P < 0,05)
rugsties kiekis sémeny i§spaudose ir kombinuotajame pasare.
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SUMMARY

In aim of the study was to determine the effect of compound feeds containing either
rapeseed or linseed cakes on the growth of bulls, carcass quality and morphological com-
position and the quality of ground meat. In 2011-2012, a trial with Lithuanian Black-
and-White bulls was carried out at Animal Science Institute of LHSU. The bulls in both
groups were offered the same amount of wet mash, except for the composition of com-
pound feeds. One group of bulls was fed 3 kg compound feed with rapeseed cake and
another group was given the same amount of compound feed with linseed cake. The
chemical composition of feeds and ground meat were analysed at the Analytical labora-
tory of the Institute. Our study indicated that the amount of metabolizable energy in the
compound feed with rapeseed and linseed cakes was 11.09-11.52 MJ, n-6 / n-3 ratio was
5.57 with rapeseed and 0.87 with linseed.

The growth rate of bulls fed either rapeseed or linseed cakes was high, bulls gained
daily 1258-1275 g weight and used 95.5-99.9 M] ME per kg gain. Different feeding of
fattening bulls had no significant effect on the dressing percentage, leanness and fatness
grades and the morphological composition of carcasses. Feeding of bulls with linseed
cake resulted in more favorable total n-6 / n-3 FA ratio in ground meat, i. e. 2.4 (P < 0.05)
in comparison with the bulls offered rapeseed cake. The favorable total ratio of n-6 / n-3
fatty acids was influenced by a higher content of linolenic acid (C 18:3 n-3) in linseed
cake and, consequently, compound feed.

Keywords: rapeseed cake, linseed cake, fattening bulls, meat quality

' Corresponding author. Tel. +370 422 65383, e-mail: virginijus@]lgi.lt

30



RAPSU IR SEMENU ISSPAUDU PANAUDOJIMAS MESAI AUGINAMT...

ISSN 1392-6144
JKusotHOBOACTBO. Hayunsle Tpynel. 2015. 63. C. 15-31.

YK 636.2.084

IIPVMMEHEHMWE PAIICOBOTO I JIbHAHOTI'O JKXMbIXA B KOMBIKOPMAX
JJIs1 OTKOPMYHDBIX BBIYKOB

Buprunnroc Yxonkuc', Imurape Banrpykonene, Imarayrac IlIBupmuikac

'VIHCTUTYT KUBOTHOBOACTBA JINTOBCKOTO YHUBEPCUTETA HAyK 3HOPOBbs
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PE3IOME

OmnbIT nposefieH B OnbITHOM OTAene VIHCTUTYTa )KMBOTHOBOACTBA JIMTOBCKOrO yHM-
BepcuTeTa HaykK 370poBbsA B 2011-2012 1. ¢ 6BIYKaMU JIMTOBCKOJ YepHO-IIeCTPOII HO-
poznplL. Ilenp paboTbl ObIIO MCCIENOBATH BIUAHNE KOMOMKOPMOB C Pa3HBIM (PaIliCOBBIM
¥ IbHAHBIM) KMBIXOM Ha POCT OTKOPMOYHBIX OBIYKOB, BBIXOJI ¥ MOP(OIOIMYeCcKMil CO-
CTaB TYII, a TAKXKe Ha KadyeCTBO (apia.

Bbruku, pasgeneHsl Ha gBe TPYIIIbL, IOTYYV/IN PAaBHOE KOIMYECTBO BIAYKHBIX KOP-
MOCMeceil OJIHaKOBOTO KayecTBa, ¥ Pa3HOro 110 cocTaBy KoMOukopMa. OpHa rpymma
HOJTy4M/Ia 10 3 KT KOMOMKOpMa C PaIliCOBBIM, a IpyTas C IbHAHBIM KMbIXOM. B mabopa-
Topuy XVIMIY OIPeJe/VIN XUMUYIECKIIT COCTaB KOPMOB U MACHOTO ¢apia. YCTaHOBM-
/M, YTO B KOMOMKOpPMaX C PAIliCOBBIM M JIbHAHBIM XXMBIXOM OOMEHHOII SHepruu OblIo
11,09-11,52 M]I>x. KonmndecTBeHHOE COOTHOIIIEHNE XXMPHBIX KMCIIOT n-3 / n-6 B KOMOMI-
KOpMax C PaIllCOBBIM 1 JIbHSAHBIM >KMBIXOM OMJIO COOTBETCTBEHHO 5,57 1 0,87.

Beruxy ¢ KopMaMu panyoHa MOMydYaBllye KOMOMKOpMa pPa3HOTO COCTaBa MHTEH-
CUBHO POC/IN. YCTAaHOBJICHBINI CPEeIHECYTOUHBIN IpUpocT Obr1 1258-1275 r, Ha 1 Kr
mpupocTa 3arpadeHo 95,5-99,9 M/Ix obmenHoit sHeprun. KopmieHne 0TKOpMOYHBIX
OBbIYKOB Pa3/IMYHBIMU KOMOMKOPMaMIy He 0Ka3aJjI0 CYIIeCTBEHHOTO B/IMAHNUA Ha BBIXOJ,
MSACHOCTHU ¥ >KBIPHOCTM TYLI, UX Mopdomorndeckuit cocras. [IpyMeHeHMe TbHAHOTO
JKMBIXa B KOMOMKOpPMe /11 OTKOPMOYHBIX OBIYKOB Y/IYYIIVJIO COOTHOLIEHNe n-3 / n-6
KUPHBIX KUCIOT 7o 2,4 (P < 0,05) mo cpaBHUBaHMIO ¢ (apuieM OBIYKOB MOTyYaBIINX
KOMOVKOpMa C palcoBbIM )XMbIxoM. Ha Takoe cooTHommeHne n-3 / n-6 XMPHBIX KUCIIOT,
noBuANo 6onpinoe komryecTBo C 18:3 n-3 >KMPHOI KMCIOTHI B IbHAHOM XMBbIXe.

KirroueBbie c1oBa: KOMOMKOPMa, PariCOBBIN >KMBIX, TbHAHON >KMBIX, OTKOPMOYHbIE
OBIUKM, POCT, KA4eCTBO Msica
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SANTRAUKA

Sio darbo tikslas buvo jvertinti karviy pieno elektrinio laidumo, laktacijos ir reprodukciniy
savybiy rysius. Pasirinktuose tikiuose 2009-2014 m. istyréme 421 robotizuotai melZiamg
karve, kuriy primilzis per parg tiriamuoju laikotarpiu buvo 25,1 + 0,020 kg pieno 4,07 +
0,001 % riebumo ir 3,47 £ 0,001 % baltymingumo pieno. Karveés buvo kliniskai sveikos, jy
piene nustatyta vidutiniskai 188,95 + 1,032 tikst./ml somatiniy lgsteliy.

Nustatéme, kad karviy pieno elektrinio laidumo (X = 4,92 + 0,001 mS/cm) pokyciams
statistiskai reiksmingos jtakos turéjo laktacija ir jos periodas (P < 0,001). Pieno elektrinis
laidumas teigiamai koreliavo su karviy laktacija (r = 0,313; P < 0,001), neigiamai - su
laktacijos ménesiu, (r = -0,079, P < 0,001). Tyrimai parodé, kad pieno elektrinis laidumas
pradeda mazéti likus trims dienoms iki apvaisinimo (y = -0,027x + 5,039; R*= 89,85 %) ir
didéja antrg-Sestq dieng po apvaisinimo (y = 0,020x + 4,842; R’ = 98,91 %), todél Sis rodi-
klis galéty biti papildoma pagalbiné priemoné bandy reprodukcijos vadyboje.

RaktazodZiai: pieno elektrinis laidumas, reprodukcinés savybés, pieninés karves, lak-
tacija

JVADAS

Stambiuose pieno tkiuose taikomas elektroninis karviy bandos sveikatos buklés identi-
fikavimas. Matuojant elektrinj pieno laidumg ir temperatiira, gali bati vertinama karvés
ruja, prognozuojamas mastitas [15].

V. Spakauskas su mokslininky grupe [14] nustaté, kad jy tirty karviy elektrinis pieno
laidumas svyruoja nuo 4,3 iki 5,7 mS/cm. Tais atvejais, kai karvé serga teSmens uzdegi-
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mu, elektrinis laidumas padidéja nuo 6,1 iki 8,5 mS/cm. Didéjant elektriniam laidumui
(nuo 6,1 mS/cm iki 8,5 mS/cm), pieno somatiniy lasteliy skai¢ius iSauga nuo 500 tikst./
ml iki 1500 takst./ml.

E. Noberg su bendraautoriais [9] nustaté, kad Danijoje tirty sveiky karviy pieno
elektrinis laidumas svyruoja nuo 5,5 iki 6,5 mS/cm. Jie teigia, kad serganciy karviy pieno
elektrinio laidumo padidéjimas i§ dalies siejamas su fizikiniais poky¢iais pieno struktaro-
je, nes toks pienas biina nevienalytés konsistencijos, o jame esantys kresuliai gali sulétinti
pieno srauta.

Kaip vienas i$ rodikliy, kartu su pieno primilziu, pieno temperatiira bei karviy ak-
tyvumu, pieno elektrinis laidumas gali buti panaudojamas automatizuotam karviy rujos
nustatymui [4, 6], nors ne visada toks metodas yra patikimas dél nepakankamos korelia-
cijos tarp progesterono koncentracijos karviy kraujyje ir pieno elektrinio laidumo [1]. R.
Antanaitis ir kiti autoriai [2] nurodo, kad karviy aktyvumas ir pieno elektrinis laidumas
gali bati taikomi kaip papildomi pozymiai reprodukciniams susirgimams diagnozuoti
ankstyvoje laktacijos stadijoje.

A. Sederevicius su bendraautoriais [11] teigia, kad kompiuteriniy bandos valdymo
programy informacija apie pieno elektrinio laidumo pokyc¢ius padeda atlikti ankstyva-
ja susirgimy diagnostika ir pritaikyti profilaktines priemones, siekiant isvengti galimy
komplikacijy.

R. Antanaitis su grupe tyréjy [3] nustaté, kad norint kuo anksciau pastebéti kom-
plikacijas po versiavimosi, tikslinga vertinti, kaip kinta karviy produktyvumas, pieno
elektrinis laidumas, judrumas, gyvulio masé iki pasireiskiant klinikiniams simptomams.
Anksciau diagnozavus periodo po versiavimosi sutrikimus, uzkertamas kelias kompli-
kacijoms, kurios, kaip teigia Spain, Scheer [13], atnesa dideliy nuostoliy dél poveikio
primilziui ir karvés atsparumui ligoms.

Sio tyrimo tikslas buvo nustatyti karviy pieno elektrinio laidumo rysius su laktacija
ir reprodukcinémis savybémis,

TYRIMU SALYGOS IR METODAI

Mokslinis-tiriamasis darbas buvo atliktas Lietuvos sveikatos moksly universiteto (LSMU)
Veterinarijos akademijoje (VA), Gyviny veisimo katedroje bei Gyvuliy veislinés vertés
tyrimy ir selekcijos laboratorijoje, valstybés jmonéje ,,Zemés tikio informacijos ir kaimo
verslo centras®, trijuose Lietuvos pienininkystés tikiuose, naudojanciuose pazangias auto-
matines savanorisko melzimo sistemas (Delaval VMS). Delaval VMS savanorisko melzimo
jranga yra sudaryta i$ atviros konstrukcijos melzimo aikstelés, jéjimo ir i$¢jimo kontroliniy
varty, $érimo linijos, méslo surinkimo rezervuaro bei automatizuotos melzimo jrangos.
Melzimo jranga, kurig sudaro robotizuotas melzimo manipuliatorius bei pieno rezervuarai,
fiksuoja kiekvieno melzimo informacijg — primelzto pieno kiekj, pieno elektrinj laiduma,
kraujo kiekj piene, pieno tekéjimo greitj, melzimo trukme, speniy bukle ir pan.
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Pasirinktuose ikiuose 2009-2014 m. tyréme 421 karve, fiksuodami kiekvieno melzi-
mo duomenis misy sukurtoje duomeny bazéje, kurioje apjungéme pienininkystés tkiy
(MS SQL Server), VI ,Zemes ukio informacijos ir kaimo verslo centras“ bei V] ,,Pieno
tyrimai“ (Oracle Database) duomenis. Vidutiniskai iSanalizavome 1099 vienos karvés
melzimus, i viso — 462574 melzimus, i§ kuriy 428784 melzimai - uz uzbaigta laktacija.

Pagal servis periodo trukme karvés buvo grupuojamos j 7 klases, pagal kurias buvo
nustatyti pieno elektrinio laidumo aprasomosios statistikos rodikliai.

Jvertinant pieno elektrinj laiduma rujos dieng, atlikome analize pagal sékmingus
(karveé buvo apvaisinta) ir nesékmingus (karvé neapvaisinta) séklinimus.

Pagal séklinimy skaiciy apvaisinimui (séklinimo indeksg) karves buvo sugrupuotos
j4 grupes: 1, 2, 3 bei 4 ir daugiau séklinimy.

Tyrimo duomenys apdoroti SPSS statistiniu paketu (SPSS for Windows 15.0, SPSS
Inc., Chicago, IL, USA, 2006). Duomenis laikéme statistiskai patikimais, kai P < 0,05.

TYRIMU REZULTATAI IR JU APTARIMAS

Nustatytas vidutinis karviy primilzis per parg tiriamuoju laikotarpiu buvo 25,12 +
0,020 kg pieno 4,07 + 0,001 % riebumo ir 3,47 + 0,001 % baltymingumo pieno. Karveés
buvo kliniskai sveikos, jy piene nustatyta vidutiniskai 188,95+1,032 tikst./ml somatiniy
lasteliy.

Laktacijos jtaka pieno elektriniam laidumui. Pastebéta statistiskai reik§minga kar-
viy pieno elektrinio laidumo didéjimo tendencija su kiekviena tolimesne laktacija (P <
0,001). Atlikto tyrimo duomenys rodo (1 lentelé), kad didZiausias pieno elektrinis laidu-
mas buvo ketvirtos ir paskesniy laktacijy karviy pieno, jis net 22,4 % didesnis uz pirma-
versiy vidurkj. Didziausia pieno elektrinio laidumo variacija nustatyta trecios laktacijos
karviy piene (13,54 %).

1 lentelé. Karviy pieno elektrinis laidumas pagal laktacijas
Table 1. Electrical conductivity of milk of cows by lactation

. Pieno elektrinis laidumas mS/cm
Laktacijos Electrical conductivity of milk, mS/cm
Lactation — —
n X +mX SD Cv

12 200151 4,76 0,001 0,58 12,23
2b 135242 4,96%**2 0,002 0,61 12,35
3¢ 48231 5,19%%*b 0,003 0,70 13,54
4 >4 45160 5,37%**¢ 0,003 0,59 11,00
Xﬁos 428784 4,94%xabe 0,01 0,64 13,00

P <0,001,** P <0,01,* P <0,05.
Pastaba: lyginamos klasés pazymétos raidémis 1 grafoje
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Panasius rezultatus gavo ir kiti mokslininkai [5, 7, 10], kurie nustaté, kad maziausias
pieno elektrinis laidumas buvo pirmos laktacijos karviy piene, su kiekviena sekancia lak-
tacija jis turi tendencijg didéti, silpstant karviy imunitetui ir blogéjant sveikatai. Su karvés
amziumi didéja ne tik pieno elektrinio laidumo dydis, bet ir jo variacija.

Atlikus pieno elektrinio laidumo tyrimy analize pagal karviy laktacijos ménesius,
nustatyta, kad laktacijos ménuo turéjo statistiskai patikimos jtakos karviy pieno elektri-
nio laidumo poky¢iams (2 lentelé).

Tyrimai parodé, kad pirmus du laktacijos ménesius karviy pieno elektrinis laidumas
nezymiai didéjo 0,08 mS/cm (nuo 4,94 iki 5,02 mS/cm), o vélesniais ménesiais mazéjo.
Ivairavimo koeficientas maziausias buvo pirma laktacijos ménesj (12,59 %), didziausias -
dvylikta (13,53 %).

Daugelis tyréjy nustaté pieno elektrinio laidumo didéjimo tendencija laktacijos ei-
goje [9, 12], taciau tai ryskiau pastebima piene karviy, kurioms nustatytas mastitas. Kiti
autoriai pastebi, kad laktacijos eigoje pieno elektrinis laidumas nesikeicia [5], o K. Maatje
su tyréjy grupe [8] nustaté, kad pieno méginiuose, gautuose i§ sveiky teSmens ketvirciy,
laktacijos eigoje pieno elektrinis laidumas turéjo tendencija mazeéti.

2 lentelé. Karviy pieno elektrinis laidumas pagal laktacijos ménesius
Table 2. Electrical conductivity of milk of cows by month of lactation

Pieno elektrinis laidumas mS/cm

Laktacijos ménuo Electrical conductivity of milk, mS/cm

Month of lactation

n X +mX SD Cv
1* 41211 4,94 0,003 0,62 12,59
20 48050 5,02%**a 0,003 0,65 12,97
3¢ 47556 5,00%4**P 0,003 0,66 13,10
44 41295 4,97*%* ¢ 0,003 0,66 13,21
5¢ 40639 4,96%%4 0,003 0,64 12,98
6 39907 4,94%** e 0,003 0,64 12,88
78 39379 4,920+ 0,003 0,64 12,90
8h 37370 4,91**¢ 0,003 0,62 12,68
9 33765 4,89%+*h 0,003 0,62 12,66
10 27021 4,85%*%1 0,004 0,63 12,90
11k 19696 4,83%%¢] 0,005 0,65 13,41
12! 12895 4,784k 0,006 0,65 13,53

PP < 0,001, ** P <0,01,* P <0,05.
Pastaba: lyginamos klasés pazymétos raidémis 1 grafoje.

Lyginant pieno elektrinj laidumg pagal skirtingy laktacijy ménesius, panasias ten-
dencijas matome 1-3 laktacijy karviy piene. DidZiausias pieno elektrinis laidumas buvo
ketvirtos ir paskesniy laktacijy karviy piene (1 pav.).
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Fig. 1. Electrical conductivity in mik of cows
by lactation and month of lactation

Tyrimai parodé, kad pieno elektrinis laidumas statistiskai patikimai teigiamai kore-
liavo su karviy laktacija (r = 0,313; P < 0,001), neigiamai — su laktacijos ménesiu, dekada
ir diena (r=-0,079-(-0,105); P < 0,001).

Pieno elektrinio laidumo rysys su karviy reprodukcinémis savybémis. Selekci-
ja pagal produktyvuma daznai daro neigiamg jtaka karviy reprodukcinéms savybéms ir
ilgaamziskumui. Vidutinis visy tirty karviy laikotarpis tarp apsiversiavimy buvo 415,32
+ 3,557 dieny ir kito nuo 408,50 + 5,128 dieny tarp pirmo ir antro apsiversiavimo iki
472,48 + 32,678 dieny tarp 5 ir 6 apsiverSiavimo pagal tiesinés regresijos modelj: y =
13,89x + 387,87, R*=0,7661.

Vienas i§ sudétingiausiy laikotarpiy patelés fiziologijoje yra periodas po apsiver-
$iavimo, kai organizmas patiria labai stiprius endokrininés sistemos, maisto medziagy
apykaitos, virskinimo sistemos ir fiziologinius poky¢ius. Vidutinis karviy servis periodas
buvo 142,50 + 3,472 dienos. Maziausias jis buvo antraversiy (132,70 + 5,004 dienos) ir
pirmaversiy (136,58 + 4,885 d.), didziausias (171,19 + 11,65 d.) - trecios laktacijos karviy
(P < 0,001).

Tyrimai parodé (3 lentelé), kad pieno elektrinis laidumas tarp servis periodo klasiy
skyrési 0,37 mS/cm arba 7,66 % (P < 0,05) ir kito nuo 4,83 + 0,071 iki 5,20 + 0,041 mS/cm.
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3 lentelé. Servis periodo ir pieno elektrinio laidumo priklausomybé
Table 3. Relationship between length of service period and electrical conductivity of milk
Servis periodo trukmé Pieno elektrinis laidumas mS/cm
dienomis Electrical conductivity of milk, mS/cm

Service period, days Karviy % X +mX SD Cv
<45 1,2 4,94 0,104 0,40 8,14
> 45 ir < 60° 2,9 4,83 0,071 0,43 8,94
=60 ir < 75¢ 5,6 5,11* 0,112 0,64 12,57
> 75 ir < 90¢ 7,2 5,04 0,094 0,54 10,75
=90 ir < 105¢ 6,6 5,08 0,082 0,46 8,97
> 105 ir < 120f 8,9 5,11 0,073 0,42 8,20
>1208 67,7 5,20% x*xb 0,041 0,56 10,75
P < 0,001, ** P <0,01,* P <0,05.
Pastaba: lyginamos klasés pazymétos raidémis 1 grafoje.

Servis periodui ilgéjant viena klase, vidutinis pieno elektrinis laidumas atitinkamai
padidéjo vidutinigkai 0,0471 mS/cm (R*= 0,6682). Nustatéme, kad dvidesimt dieny iki
apvaisinimo vidutinis pieno elektrinis laidumas buvo vidutiniskai 0,3 mS/cm mazesnis
uz rodiklio per 20 dieny po apvaisinimo (P < 0,0001) vidurkj. Po apvaisinimo pieno elek-
trinis laidumas didéja vidutinigkai po 0,002 mS/cm (R* = 0,35).

J. M. Lukas su kolegomis [7] bei R. Antanaitis su grupe mokslininky [3] nustateé,
kad dauguma fiziologiniy karvés pozymiy akivaizdziau kinta likus trims paroms iki ligos
diagnozés. Norint kuo anksciau pastebéti komplikacijas po versiavimosi, tikslinga prak-
tiskai jvertinti, kaip kinta pieno elektrinis laidumas iki pasireiskiant klinikiniams mastito
ir kity ligy pozymiams.

Tyrimai parodé, kad tris dienas iki apvaisinimo karviy pieno elektrinis laidumas turi
tendencijg didéti. Nustatéme, kad nuo trecios dienos iki apvaisinimo elektrinis laidumas
sumazéja vidutiniskai 0,09 mS/cm (y = -0,027x + 5,039; R* = 89,85 %). Po apvaisinimo
nuo antros iki $estos dienos pieno elektrinis laidumas padidéja 0,08 mS/cm (y = 0,020x +
4,842; R’= 98,91 %) ir stabilizuojasi.

Vienam apvaisinimui karvés buvo vidutiniskai séklintos 1,91 + 0,049 karto (pirma-
ver$és ir antraversés — 1,94 karto, o trecios ir sekanciy laktacijy karvés - 1,84 karto). Kar-
viy, apvaisinty per 1-2 séklinimus vidutinis pieno elektrinis laidumas rujos dieng (5,09-
5,11 mS/cm) buvo vidutiniskai 0,19 mS/cm mazesnis, nei apvaisinty per 3 ir daugiau
séklinimy. Rujos dieng apvaisintos karvés pieno elektrinis laidumas buvo 0,06 mS/cm
mazesnis uz rujos dieng neapvaisintos karvés (P > 0,05).
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Robotizuotai melztoms karvéms nustatytas zootechnines normas atitinkantis vidu-
tinis pieno elektrinis laidumas (4,92 + 0,001 mS/cm), kurio pokyciams statistiskai
reik§mingos jtakos turéjo laktacija ir jos periodas (P < 0,001). Pieno elektrinis lai-
dumas statistiskai patikimai teigiamai koreliavo su karviy laktacija (r = 0,313; P <
0,001), neigiamai - su laktacijos ménesiu (r = -0,079, P < 0,001).

Statistiskai reiksmingos karviy pieno elektrinio laidumo priklausomybés su servis
periodo, laikotarpio tarp apsiversiavimy ar séklinimo indekso klasémis nenustatéme.
Tyrimai parodé, kad pieno elektrinis laidumas pradeda mazéti likus trims dienoms
iki apvaisinimo (y = -0,027x + 5,039; R*= 89,85 %) ir didéja antrag—$esta dieng po ap-
vaisinimo (y = 0,020x + 4,842; R*= 98,91 %), todél galéty buti papildoma pagalbiné
priemoné bandy reprodukcijos vadyboje.
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CORRELATION BETWEEN ELECTRICAL CONDUCTIVITY OF COW’S MILK,
LACTATION AND REPRODUCTIVE PERFORMANCE
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Vytuolis Zilaitis, Antanas Banys, Judita Zymantiené

Veterinary Academy, Lithuanian University of Health Sciences
Tilzés str. 12, LT-47181, Kaunas, Lithuania

SUMMARY

The aim of this study was to determine the relationship between electrical conductivity of
milk, lactation and reproductive performance of cows (n = 421). The average daily milk
production during the period 2009-2014 was 25.12 + 0.020 kg, milk fat — 4.07 + 0.001%
and protein — 3.47 + 0.001%. Cows were clinically healthy. The average somatic cell count
was 188.95 + 1,032 thous. / ml.

The results of the study indicated that variation of electrical conductivity (X = 4.92 +
0.001 mS / cm) of milk was significantly influenced by lactation and the period of lacta-
tion (P < 0.001). Milk electrical conductivity positively correlated with the lactation of
cows (r = 0.313; P < 0.001) and negatively — with the lactation month (r = -0.079, P <
0.001). The research has shown that the electrical conductivity of milk begins to decline
three days before insemination (-0.027x + y = 5.039, R* = 89.85%) and increases on the
second-sixth day after conception (y = 0.020x + 4.842; R* = 98.91%). This indicator could
be an additional tool in the management of herd reproduction.

Keywords: electrical conductivity of milk, reproductive performance of cows, lacta-
tion
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B3AVTIMOCBA3b MEXKY 9JIEKTPOITPOBOJHOCTbBIO MOJIOKA
JTIAKTAIIMUN M1 PEITPOJYKTMBHBIMU ITPMI3BHAKAMI KOPOB

Bupa IOo3aiitene', Aypumac Bpasayckac, Apynac FQosaiituc,
Pamynac Anrtanaiitic, Buryonuc ’Kunaiituc, Auranac banuc, IOgura ’Kumanrene

BerepunapHas akajieMus, JINTOBCKMI YHMBEPCUTET HAYK 3/J0POBbs
yn. Tunvscec, 18, LT-47181, Kaynac, /Tumea

PE3IOME

Llenpro aHHOIT PabOTHI OBIIO ONIPENETNTD B3AMMOCBS3b MEX/Y 97IEKTPOIPOBOLHOCTDHIO
MOJIOKQ, JIAKTALMY 1 PENPOAYKTVBHbIE Ipu3HaKaMu Kopos (n = 421). CpengHnit Hagoi
KOPOB B [IeHb B Te4yeHue nepuopa 2009-2014 6611 25,12 + 0,020 KT MOJIOKA, MOTIOYHBII
sxup — 4,07 £ 0,001 % u 6enka — 3,47 + 0,001 %. KopoBs! 6b11M KITMHUYECKH 3[OPOBBI, B
MOJIOKe YCTaHOBJIeHO B cpefgHeM 188,95 + 1,032 TbIc. /M/I COMaTU4YeCKNX K/I€TOK.

MpbI 06HAPYXKWUIY, YTO HA M3MEHYMBOCTD 3TEKTPOIPOBOAHOCTI MOJIOKA (X = 4,92
+ 0,001 MCM / cM) CTaTUCTUYECKY JOCTOBEPHO BIMSIIOT IAKTAL[MS U TIEPUOT, TAKTAIUN
(P <0,001).

OJeKTPOIIPOBOIHOCTb MOJIOKA IIOJIOKUTENbHO KOPpeIupyeT ¢ JIaKTaluell KOpoB
(r =0,313; P < 0,001) u orpunatenpHo — ¢ Mecsriom nakranuu (r = -0,079, P < 0,001).
VccnenoBanusa MoKasaay, 4TO 371EKTPOIPOBOJHOCTD MOJIOKA HA4MHAET CHVDKATHCA 32
Tpu gHA 1o ocemeneHus (0,027 x +y = 5,039; R* = 89,85 %) u moBbIaeTcss BTOpoii—Iie-
CTOI ieHb ntocrte omnofgorBoperns (y = 0,020x + 4,842; R* = 98.91 %). DtoT nmokasarenb
MOYXeT OBITD IOTIOJTHUTE/IbHBIM IHCTPYMEHTOM B yIIPaB/IeHNI BOCIIPOM3BOJCTBA CTA/IA.

Knrouesble coBa: 371eKTPOIIPOBOJHOCTD MOJIOKA, PEIIPOLyKTUBHbIE CBOJICTBA MO-
JIOYHBIX KOPOB, TaKTalusA

' Asrop mis nepenucku. Ten. +370 465423, e-mail: vida.juozaitiene@lsmuni.lt
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LIETUVOS VIETINIU STURKSCIAVILNIU AVIU VISLUMO JTAKA ATVESTU IR
NUJUNKYTU ERIUKU SVORIUI BEI VILNOS AUGIMUI
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SANTRAUKA

Aviy vislumo jtakos atvesty ir nujunkyty ériuky svoriui bei vilningumui 7 mén. amZiuje
istyrimui naudojome 2009-2013 m. laikotarpiu LSMU Gyvulininkystés institute laikomy
Lietuvos Siurksciavilniy aviy bandos, pripaZintos A kategorijos aviy veislynu, duomenis.
Analizavome atvesty po vieng, dvynuky ir trynuky ériuky svorj, jy augimo intensyvumg
iki nujunkymo bei vilnos ilgj ir svorj 7 mén. amziuje. Atskirai vertinome avytes ir avinukus.
Analizei atlikti naudojome 2009-2013 m. aviy kergimo, ériavimosi ir prieauglio augimo
bei aviy svorio ir vilnos produkcijos apskaitos Zurnalus.

Pirmg kartg atlikus tokj tyrimg nustatyta, jog 2009-2013 m. laikotarpiu instituto
aviy bandoje buvo atvestas 161 ériukas (77 avytés ir 84 avinukai), kurie svéré nuo 1,50
iki 4,70 kg. Tai priklausé nuo lyties ir atvesty ériuky skaiciaus. Net 55,90 % aviy atvedé
dvynukus, 36,65 % — trynukus ir tik 7,45 % aviy atvedé po vieng ériukg, kurie buvo 0,59 kg
(P < 0,005) sunkesni uz dvynukus ir 1,13 kg (P < 0,001) - uz trynukus. Iki nujunkymo Sie
skirtumai dar labiau padidéjo. Nujunkyti po vieng atvesti jaunikliai turéjo 1,90 kg svorio
persvarg, lyginant su dvynukais, ir buvo 3,52 kg (P < 0,025) sunkesni uz nujunkytus try-
nukus. Atvesti po vieng jaunikliai per parg priaugo 43 g (P < 0,005) daugiau svorio negu
dvynukai ir 57 g (P < 0,001) daugiau negu po 3 atvesti ériukai. Dvynuky ir trynuky paros
prieaugis skyrési tik 14 g (P < 0,025).

Analizuojant aviy vislumo jtakg 7 mén. amziaus ériuky vilningumui nustatyta, kad
0,29 kg daugiau vilnos uzaugino po 1 atvesti ériukai, lyginant su dvynukais, ir 0,48 kg (P <
0,025) daugiau - lyginant su trynukais. Atskirai vertinant pagal lytj, pastebétas didesnis vil-
nos svorio skirtumas tarp skirtingo dydzio vady avinuky. Tuo tarpu jaunikliy vilnos ilgiui
aviy vislumas jtakos neturéjo.

RaktazodzZiai: avys, Lietuvos Siurksciavilnés, vislumas, ériuky svoris, vilna
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JVADAS

Pasaulyje pacios visliausios yra kailinés Romanovo veislés avys (veda po 2-6 ériukus),
meésiniai Suomijos landrasai (atsiveda 1-3 ériukus) bei vietiniy veisliy avys (atsiveda 1-3
ériukus). Lietuvos Siurksciavilnés taip pat iSsiskiria didesniu nei jprasta vislumu, nesezo-
nine ruja bei originalia iSvaizda (jvairiaspalve vilna ir raguotumu). Jos dazniausiai atsive-
da po 2-3 ériukus, o kartais pasaulj i§vysta net 4 aviy jaunikliai [10, 12].

Nors aviy vislumas bei pieningumas yra nusistovéje ir paveldimi tam tikros veislés
pozymiai, taciau jie labai priklauso ir nuo ériavedziy amziaus, kergimo sezono, ériavimo-
si daznumo, $érimo lygio, laikymo salygy, individualiy gyviino savybiy bei kity veiksniy.
Tyrimais nustatyta, jog pacios visliausios yra 4-5 mety amziaus ériavedés. Taip pat dau-
giau ériuky atveda ziema apsiériavusios avys [6, 8].

Tiriant Lietuvos Siurksc¢iavilniy aviy reprodukcijos ypatumus nustatyta, kad ker-
giant avis vieng karta metuose, jos atveda vidutiniskai po 1,9 ériuko, o ériuodamosi kas
6-9 mén., — po 1,4 ériuko. Be to, dazniau besiériuojancios avys yra 9,3 % pieningesnés uz
reciau besiériuojancias avis [8, 9].

Atvesto ériuko svoris priklauso ir nuo ériavedés svorio, ir nuo atvesty ériuky skai-
¢iaus (po vieng atvesti jaunikliai visuomet sveria daugiau negu dvynukai ar trynukai).
Tuo tarpu ériuky prieaugis per parg iki 20 d. amziaus priklauso nuo ériavedés pieningu-
mo, o vélesniu laikotarpiu — nuo $érimo intensyvumo [5, 6].

Tyrimais taip pat nustatyta, kad Zymiai pieningesnés yra tos ériavedés, kurios atveda 3-4
jauniklius negu viena ériuka zindancios avys. Trynukus atvedusiy Lietuvos Siurksciavilniy
aviy pieningumas per 20 d. laktacija buvo 2,1 karto didesnis uz atvedusiy vieng ériuka (P <
0,025), 27,8 % didesnis uz dvynukus atvedusiy ériavedziy (P < 0,05) ir 35,6 % — uz bandos vi-
durkj (P < 0,05). Vieng ériuka atvedusios Romanovo veislés avys per 100 d. laktacija davé 97,2
kg, atvedusios dvynukus - 115,8 ir trynukus — 136,2 kg, o keturis ériukus atvedusios avys —
169,1 kg pieno. Tuo tarpu merinosiniy aviy, atvedusiy dvynukus, pieningumas atskirais lakta-
cijos periodais buvo 18,4-63,5 % didesnis negu vieng ériuka atvedusiy ériavedziy [9, 11, 12].

Aviy vados dydzio jtaka jaunikliy biologinéms-ikinéms savybéms daugiausia tyré
rusy mokslininkai, naudodami visligsias Romanovo veislés ériavedes. Jie pastebéjo, kad in-
tensyvus nujunkyty ériuky $érimas salyginai gali islyginti paros prieaugiy skirtumus tarp
vieno ar net keturiy vadoje atvesty jaunikliy. Vieno bandymo metu buvo sudarytos 4 gru-
pés po 12 avinuky, kuriose po 1 atvesti jaunikliai vidutini$kai svéré 4,4 kg, dvynukai - 3,8
kg, trynukai - 3,7 kg, o atvesti po keturis — 2,7 kg. Iki nujunkymo po 1 atvesti avinukai kas-
dien priaugo po 238 g, dvynukai - po 219 g, trynukai — po 216 g, o atvesti po keturis - 208 g.
Tuo tarpu kontrolinio penéjimo metu skirtingy vady avinukai kasdien priaugo atitinkamai
po 183,213,200 ir 212 g [11].

N. Zelandijoje, kur daugiausia auginamos pusiau plonavilnés mésiniy veisliy avys,
daug démesio skiriama ériavedziy svoriui. Mokslininkai mano, kad tai yra labai svarbus
kriterijus, turintis jtakos aviy vislumui [3]. Taip pat pastebéta, kad kuo daugiau vadoje
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gimusiy ériuky, tuo didesnis jy mirtingumas iki 3 mén. amziaus. Tiriant 4 veisliy (Finn,
East Friesian, Poll Dorset ir Romney) ériukus nustatyta, kad po 1 atvesty jaunikliy kri-
timai sudaro 7,3-9,9 %, atvesty po 2 - 7,5-13,4 %, o atvesty po 3 - 11,1-36,8 % [2, 4].

N. Zelandijos mokslininkai, tyre skirtingo dydzio vady grynaveisliy ir misriiny ériu-
ky svorj nustaté, kas East Friesian x Romney aviy po 1 atvesti ériukai svéré 5,94 kg, dvy-
nukai - 4,88 kg, trynukai - 4,26 kg, o nujunkymo metu - atitinkamai 36,3, 32,0 ir 28,0 kg.
Tuo tarpu Finn x Romney aviy jaunikliai, atvesti po viena, svéré 5,28 kg, dvynukai - 4,28
kg, trynukai - 3,70 kg, o nujunkomi - atitinkamai 32,0, 27,8 ir 25,9 kg. Panasis rezultatai
gauti ir su miSriinais Poll Dorset x Romney bei grynaveisliais Romney aviy jaunikliais. Po
1 atvesti ériukai miSranai svéré 6,19 kg, dvynukai - 5,04 kg, trynukai - 4,10 kg, o nujun-
kant - atitinkamai 36,2, 30,3 ir 29,2 kg. Atvesti po 1 grynaveisliai jaunikliai svéré 5,83 kg,
dvynukai - 4,81 kg, trynukai - 3,58 kg, o nujunkyti - atitinkamai 32,7, 28,4 ir 26,6 kg [7].

Misy tyrimy tikslas — nustatyti atvesty po vieng, dvynuky ir trynuky Lietuvos vieti-
niy Siurksciavilniy ériuky svorj, jy augimo intensyvumg iki nujunkymo bei vilninguma
7 meén. amziuje.

TYRIMU OBJEKTAS IR METODAI

Darbas atliktas 2014 m., naudojant 2009-2013 m. laikotarpiu LSMU Gyvulininkystés
institute laikyty Lietuvos vietiniy $iurksc¢iavilniy aviy bandos, pripazintos A kategorijos
veislynu, duomenis. Analizavome atvesty po vieng, dvynuky ir trynuky ériuky svorj, jy
augimo intensyvuma iki nujunkymo bei vilnos ilgj ir svorj 7 mén. amziuje. Atskirai ver-
tinome avytes ir avinukus.

Analizei atlikti naudojome 2009-2013 m. aviy kergimo, ériavimosi ir prieauglio augi-
mo apskaitos bei aviy svorio ir vilnos produkcijos apskaitos Zurnalus. Atrinktus atvesty ir
nujunkyty ériuky svorio bei vilnos produkcijos 7 mén. amziuje duomenis jvertinome bio-
metriskai. Tam naudojomés Windows operacinés sistemos skaiciuokle Excel (2007), o pati-
kimumo laipsnj nustatéme pagal Stjudenta. Duomenys laikomi patikimais, kai P < 0,05 [1].

TYRIMU REZULTATAI IR JU APTARIMAS

2009-2013 m. laikotarpiu LSMU Gyvulininkystés institute laikyty Lietuvos vietiniy Siurks-
¢iavilniy aviy bandoje buvo atvestas 161 ériukas: 77 avytés ir 84 avinukai. Avys buvo ker-
giamos spalio-lapkri¢io mén., o ériavosi kovo-balandzio mén. Skirtingo amziaus ir svorio
jaunikliai buvo nujunkomi geguzés mén. antroje puséje, o kerpami lapkricio pradzioje.

Atvesti ériukai svéré nuo 1,50 iki 4,70 kg, o nujunkyti — 10,14-20,16 kg. Tai priklausé nuo
lyties ir atvesty ériuky skaiciaus. Avyciy svoris buvo 7-17 % mazesnis negu avinuky. Trynukai
svéré 12-16 % maziau negu dvynukai ir 22-28 % maziau negu po vieng atvesti jaunikliai.

1 lenteléje pateikti duomenys rodo, kad po vieng atvesti ériukai buvo 0,59 kg (P <
0,005) sunkesni uz dvynukus ir 1,13 kg (P < 0,001) - uz trynukus. Iki nujunkymo $ie skir-

44



LIETUVOS VIETINIU STURKSCIAVILNIU AVIU VISLUMO [TAKA ATVESTU IR ...

tumai dar labiau padidéjo. Nujunkyti po vieng atvesti jaunikliai turéjo 1,90 kg svorio pers-
varg, lyginant su dvynukais, ir buvo 3,52 kg (P < 0,025) sunkesni uz nujunkytus trynukus.

1 lentelé. Aviy vislumo jtaka atvesty ir nujunkyty ériuky svoriui
Table 1. Effect of litter size on weight of newborn and weaned lambs

Eriavedziy vislumas vnt.
Litter size

Rol‘ttﬁlal 1 ériukas 2 ériukai 3 ériukai
1 lamb 2 lambs 3 lambs
n M+m n M+m n M+m

Atvesty ériuky svoris kg
Weight of newborn lambs, kg

IS ju:
Including:

12 3,97 £ 0,192° 90 3,38+0,053* 59  2,84+0,071°

avyey 6  390+0,323% 42 333+0,080° 29 2,62+ 0,085
Female lambs

avinuky 6  404+02365 48 346+0070° 30 3,070,096
Male lambs

Nujunkyty ériuky svoris kg
Weight of weaned lambs, kg
IS ju:

Including:

11 15,56 + 1,295 89 13,66 +0,353 59 12,04 +0,374'

avyely 6  12,66+1,158 42 13,02+0,541 29 11,85+0,517
Female lambs

avinuky 5 1904+ 1290" 47 14,12+0480° 30 12,54 % 0,552°
Male lambs
Eriuky prieaugis per parg g
Daily gain, g
I$ ju:
Including:

avyciy

Female lambs

11 198,91 +12,268> 89 155,97 +4,132" 59 141,59 + 4,668°

=)}

173,00 £ 9,709° 42 146,48 £5,479" 29 134,62 +7,134"

avinuky
Male lambs

(n,O)P < 0’()5(); (gyh)(jyl)(r,S(ﬁyt))P < 0,025; (ayb)(h,i)(kyl)(p,r)(é,U)P < 0,005; (a,c)(hVC)(d,f)(e,O(gyi)(m,n)(m,O)(pYS)(VJ)W,i)P < 0’001.

5 230,00 £15,598" 47 165,15 +5,810* 30 149,35 + 5,813%

Aviy vislumo jtaka nujunkyty ériuky svoriui geriausiai atspindi jy prieaugis per para.
Atvesti po vieng jaunikliai per parg priaugo po 43 g (P < 0,005) daugiau negu dvynukai ir
57 g (P < 0,001) daugiau negu po 3 atvesti ériukai. Tarp atvesty dvynuky ir trynuky paros
prieaugio buvo tik 14 g (P < 0,025) skirtumas.

Reikia pazyméti, jog po vieng atvestos avytés augo 15,3 % (P < 0,025) greiciau uz dvy-
nukus ir 22,2 % (P < 0,005) greic¢iau uz trynukus. Tuo tarpu tarp skirtingy vady dydzio
avinuky buvo kur kas didesnis augimo skirtumas. Po viena atvesti avinukai kasdien priaugo
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po 65 g (P < 0,001) daugiau negu dvynukai ir 81 g (P < 0,001) daugiau negu po 3 atvesti
aviy jaunikliai.

Analizuojant aviy vislumo jtaka 7 mén. amziaus ériuky vilningumui nustatyta, kad
0,29 kg daugiau vilnos uzaugino po 1 atvesti ériukai, lyginant su dvynukais, ir 0,48 kg (P
< 0,025) daugiau, lyginant su trynukais (2 lentelé). Atskirai vertinant avinukus ir avytes,
pastebétas didesnis vilnos svorio skirtumas tarp skirtingo dydzio vady avinuky. Po vieng
atvesti avinukai iki 7 mén. amziaus uzaugino po 0,46 kg daugiau vilnos negu dvynukai
ir po 0,65 kg (P < 0,025) daugiau uz trynukus. Avyciy grupése prikirptos vilnos svoriai
skyrési tik 0,11-0,28 kg ir buvo statistiskai nepatikimi.

2 lentelé. Aviy vislumo jtaka 7 mén. amzZiaus ériuky vilnos ilgiui ir svoriui
Table 2. Effect of litter size on wool weight and length of 7-month-old lambs

Eriavedziy vislumas vnt.
Litter size

Rol(ttfllal 1 ériukas 2 ériukai 3 ériukai
1 lamb 2 lambs 3 lambs
n M+m n M+m n M+m

Prikirpta vilnos nuo 7 mén. ériuky kg

Fleece weight of lambs at 7 months of 5 1,84+0,374 64 1,55+0,061* 35 1,36 +0,054°
age, kg

IS ju:

Including:

avyey 2 1,80+0200 32 1,69+0,101 16 1,52 +0,078
Female lambs

avinuky

c d
Male lambs 3 1,87+0,521 32 1,41 +£0,059¢ 19 1,22 +0,060

Eriuky vilnos ilgis cm
Wool length of lambs, cm

IS ju:
Including:

5 12,401,017 64 12,93+0,416 35 12,14+0,515

avyey 2 122540750 32 13,50+0,580 16 12,88 + 0,635
Female lambs

avinuky
Male lambs

@bedp < (),025.

3 12,50+1,803 32 12,59+0,616 19 11,53+0,771

IS 2 lenteléje esanciy duomeny taip pat matyti, kad aviy vislumas neturéjo jtakos
ériuky vilnos ilgiui 7 mén. amziuje. Taip pat beveik nebuvo skirtumo tarp avyc¢iy ir avi-
nuky. Be to, dvynuky ir trynuky vadose atvesty 7 mén. amziaus avyc¢iy vilna buvo 1 cm
ilgesné negu avinuky. Ilgiausig vilng turéjo 7 mén. amziaus sulauke dvynukai. Tuo tarpu
po vieng atvesty 7 mén. amziaus avyc¢iy vilna buvo 1,25 cm trumpesné, lyginant su bend-
raamzémis dvynuky vadose, ir 0,63 cm trumpesné uz trynuky vadose atvesty avyciy vil-
ng. Iki 7 mén. amziaus vilna greiciausiai augo dvynuky vadose atvestoms avytéms ir sieké
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13,50 cm, o léc¢iausiai — trynuky vadose gautiems avinukams ir buvo 11,53 cm ilgio. Visi
minéti skirtumai yra nezymas ir statistiskai nepatikimi.

ISVADOS

Atlikti tyrimai patvirtino, jog Lietuvos $iurksc¢iavilnés avys issiskiria dideliu vislumu
ir dazniausiai atveda po 2-3 jauniklius, o po 1 ériuka atveda tik iki 10 % aviy.

2. Kuo vadoje daugiau ériuky, tuo jie mazesnio svorio, lé¢iau auga iki nujunkymo ir

maziau uzaugina vilnos iki pirmojo kirpimo 7 mén. amziuje.
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SUMMARY

The study is based on the data of 2009-2013 from the flock of Lithuanian Native Coarse-
wooled sheep kept at the Animal Science Institute of LUHS. The flock is recognized as
A category sheep breeding centre. The study was conducted to determine the influence
of ewe fertility on the weight and amount of wool of newborn and weaned lambs at the
age of seven months. Lamb weight, their growth rate till weaning, also wool length and
weight at 7 months of age was analysed for single, twin and triplet born lambs. Male and
female lambs were studied separately. Mating, lambing, progeny growth, sheep weight
and wool production recording books from the years 2009-2013 were used in the study.
The study indicated that in the period from 2009 to 2013, the ewes in the Institute’s
flock produced 161 lambs (77 female and 84 male) weighing from 1.50 to 4.70 kg. The
weight of lambs depended on the sex and litter size. Twin, triplet and single lambs were
born for, respectively, 55.90, 36.65 and 7.45% of ewes. Single lambs were by 0.59 kg (P <
0.005) heavier than twins and 1.13 kg (P < 0.001) heavier than triplets. These differences
tended to increase till weaning. At weaning, single born lambs weighed by 1.90 and 3.52 kg
(P <0.025) more than twins and triplets, respectively. Daily weight gain of single lambs was
43 (P <0.005) and 57 g (P < 0.001) higher than that of, respectively, twin and triplet lambs.
The difference in the daily weight gain between twins and triplets was only 14 g (P < 0.025).
At seven months of age, the amount of wool produced by single born lambs was, respec-
tively, by 0.29 and 0.48 kg (P < 0.025) higher in comparison with twins and triplets. There
was a tendency observed for a higher difference in wool weight between the male lambs
from different size litters. Ewe fertility had no influence on wool length of lambs.
Keywords: sheep, Lithuanian Native Coarsewooled, fertility, lamb weight, wool
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BIIVIAHUE INIOJOBUTOCTU IMTOBCKUX MECTHBIX
TPYBOIIEPCTHBIX OBEIT HA KMBOVI BEC HOBOPOXKIEHHBIX
M OTBEMHBIX ATHAT M POCT INEPCTU

Bupyre 3anacHukeHe'

VHCTUTYT XKMBOTHOBOACTBA JINTOBCKOTO YHMBEPCUTETA HAYK 3[JOPOBbSA
P. )Kebenkoc yn. 12, LT-82317 baiicoeana, Padsunuwikckuii p-ox, JIumea

PE3IOME

JIns ycTaHOB/IEHUA BIMAHUA IUIOJOBUTOCTU OBEL] Ha >XKMBOJ BeC HOBOPOXK/IEHHBIX U
OTBEMHBIX ATHAT U UX WIEPCTHOCTb B 7-MECAYHOM BO3pacTe MCIONb30BalM HaHHBIE
mwieM3aBofia (A KaTeropyim) IMTOBCKUX MECTHBIX IPyOOIIEPCTHBIX OBell, COTEPKMMBIX
B VMIHcTUTYTe 3)XMBOTHOBOACTBA JIYH3 B nepmop 2009-2013 1. AHaIM3MpPOBAJIN >KMBOI
BeC HOBOPOXXJIeHHBIX €[V HIIOB, JBOVHEBBIX U TPOMHMX ATHAT, UHTEHCUBHOCTD X POCTa
[0 OTbeMa, I/IVHY U MAcCy LIepCTH B 7-Mecs4yHOM BospacTe. OTHe/NIbHO MCCIefloBaNn
spoyek u 6apaHuMKoB. [/ aHa/MM3a VICIIOIb30BA/IN >KYPHAJIBI ydeTa CIYIKY U OKOTHI 1
pocCTa IIOTOMCTBA, a TAKXXE BeCa OBeL, ¥ IPOAYKTUBHOCTY IIEPCTU.

IepBbIit pas MpOBENEH TAKON ONBIT II0Ka3asl, 4To B epuoge ¢ 2009 no 2013 r. B crape
oBell VIHcTUTYyTa puBesieH 161 sArHeHOK (77 sipodek u 84 6apaHumka) BecoM ot 1,50 1o
4,70 Kr. DTO 3aBUCKUJIO OT IIO/IA U YMC/Ia HOBOPOXKJEHHBIX ATHAT. [laxke 55,90 % oB1ieMaToK
TIPMHOCUTIN IABOVIHY, 36,65 % — TPOVIHM U TONIBKO 7,45 % OBel, IPMHOCU/IN TI0 OJHOMY AT-
HEHKY, KoTopble 6b1m Ha 0,59 kr (P < 0,005) TspKennee BoitHeBbIX 1 Ha 1,13 kr (P < 0,001) -
TPOJHEBBIX ATHAT. [Jo OTbeMa 3TV pasHULBI ellle YBenu4nIicb. OTbeMHbIE OIVHIIOBbIE
arasarta Becwin 1,90 xr 6o7blie, yeM ABoitHM 1 ObIM Ha 3,52 kr (P < 0,025) Tspkernee 1Mo
CpaBHEHMIO C TpOoitHAMN. CyTOUHBIN IPUPOCT OAMHIIOBBIX SATHAT ObUT Ha 43 T 6osbre (P <
0,005), uem gBoitHNx 1 Ha 57 T (P < 0,001) 6071B111e, M TPOVHVX ATHAT. MeXXY ABOHAMNI
U TPOHAMM yCTaHOBJIEHa TONbKO 14 T (P < 0,025) pasHnija cpefHeCy TOYHOTO IIPUPOCTA.

IIpn ananuse BAMAHMA IUIOLOBUTOCTM OBEl] HA IIEPCTHOCTb 7-MECAYHBIX ATHAT
YCTaHOBJIEHO, 4TO Ha 0,29 Kr mepcTy 60JIbllle JaIy OAVHI[OBbIE, II0 CPABHEHUIO C JIBOVI-
Hsmuy, 1 Ha 0,48 kr (P < 0,025) 6ornblite, yeM TpoitHu. OTHeIbHO CPaBHUBAS BeC LIEPCTU
II0 TIO/Ty SATHAT, OOJIbIlle pasHUIla 3aMeYeHa MeXXy OapaHuYMKaMy 13 pasHBIX IIOMETOB.
[1nogoBUTOCTD OBELL HE BIMA/IA HA [IJIMHY IUEPCTU ATHAT.

KnroueBble c1oBa: OBIIbI, TUTOBCKYE IPYOOIIEPCTHBIE, IIOLOBUTOCTD, )KIBOI BeC
ATHAT, HIEPCTh
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ABSTRACT

The aim of the study was to determine the effect of lactose and glycerol contents in boar se-
men freezing extenders on spermatozoa motility and membrane integrity when technologi-
cal processes of semen preparation and packaging are carried out at 20 + 2 °C.

Boar semen motility and membrane integrity were evaluated by using lactose-egg yolk and
citrate extender for semen dilution at different stages. The citrate extender made with 11.0%
lactose water solution was found to be most suitable for the dilution of boar sperm suspension
after concentration, though other extender variants decreased sperm motility in 30 minutes no
more than 15% in comparison with fresh semen. The citrate extender with 10.5% lactose and
glycerol supplementation was found to be most suitable for the final semen dilution.

The use of 4% glycerol concentration resulted in the highest post-thaw boar spermato-
zoa motility and membrane integrity parameters. The sperm motility was by 15% higher in
comparison with often recommended 3% glycerol concentration.

During the initial boar semen dilution, concentration and dilution of the concentrated
spermatozoa at 20 °C, it is recommended to use the extender for semen freezing made from
80 ml 10.5% lactose solution, 20 ml egg yolk, 0.2 g sodium citrate and by also adding 12 ml
glycerol and 1.5 ml Equex STM paste.

Keywords: boar semen, extenders, lactose, glycerol

INTRODUCTION

If compared with other domestic animals, boars are distinguished by high volume eja-
culates. However, the concentration of spermatozoa is low, ranging from 0.07x10° to
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0.4x10° ml™. Boar sperm is more sensitive to cooling and cold shock and its freezability
is low. To reduce these negative effects, it is advisable to perform all the preparations for
cooling and freezing at room temperature. In this case accidental shock factor - either
human or technical (equipment or electricity damage) — might be maximally excluded
from the technological chain.

In order to protect boar spermatozoa from the influence of negative factors at cryo-
preservation, extenders are used at the time of semen dilution, cooling and freezing-
thawing. Extenders are composed of non-electrolites, electrolites, phospholipids and
antibiotics. All these components have to be non-toxic, protect spermatozoa from cold
shock and agglutination, maintain constant pH of the medium as well as the osmotic
pressure [17], and preserve the integrity of spermatozoa membranes and acrosomes [3].

Boar semen cryopreservation processes have been investigated for decades, how-
ever, until now no optimal cryopreservation technology devoid of any negative effect
on post-thaw viability of boar spermatozoa has been developed. The extenders used for
semen cryopreservation are made from different components and have a different quan-
titative composition. There is no unanimous agreement as to the semen dilution rate.
Some authors suggest to use lactose-egg yolk extender (LEY) which is made from 80 ml
of 11% lactose solution and 20 ml of egg yolk and dilute the sperm at a rate of 1:1-2:1
[5, 13, 7]. After cooling to 5-4 °C, some researchers dilute semen at a rate 1:1 with the
extender made from 92.5% LEY, 6% glycerol, and 1.5% Equex STM paste [6], whereas
others recommended the dilution rate 2:1 and using of the diluent made from 89.5 ml
LEY, 9 ml glycerol, and 1.5 ml Equex STM [8, 21]. Waterhouse et al. used the freezing
extender at a dilution rate 3:1 which was made from 86.5% LEY, 12% glycerol and 1.5%
Equex STM [22].

The trials by Chanapiwat et al. [7] resulted in 26.7 + 2.2% spermatozoa motility and
32.3 + 1.8% membrane integrity after cryopreservation when the semen was diluted us-
ing extenders made from 80 ml 11% lactose solution and 20 mL egg yolk by adding 9%
glycerol and 1.5 ml Equex STM. However, the semen was diluted at 15 °C for the first
time and after cooling to 5 °C for the second time. The glycerol concentration in the
frozen semen was 3%.

The role of the egg yolk in freezing extenders is to protect spermatozoa membranes
from disturbances, to maintain constant pH and osmotic pressure; however, it does not
protect boar spermatozoa from cold shock [4]. The protective effect of egg yolk is en-
hanced by adding Equex STM paste into the semen freezing extender [19, 14].

The use of lactose in the extender has a better stabilizing effect on the protein-lipid
complex of the spermatozoon than the other disaccharides and also increases post-thaw
sperm motility [16], though MunosaHos et al. [26] indicates that saccharose has higher
protective function in comparison with other disaccharides.

Boar spermatozoa are more sensitive to the changes of glycerol concentrations in
the extenders at cryopreservation than of other animals [12]. Higher concentrations of
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glycerol become toxic to spermatozoa [1, 23]. Most widespread concentration of glycerol
in the extender accounts for 3 to 4% [11, 8, 20, 15, 10].

Various semen cooling regimes are applied at semen cryopreservation. Carvajal et
al. [5] and Yi et al. [24] after dilution of the semen cooled it for 2 hours at 4 °C and then
packaged into straws. The length of semen cooling by various authors is different. Purdy
[18] and Casas et al. [6] diluted the semen using LEY and cooled it for 150 minutes at 5
°C, whereas Eriksson and Rodriguez-Martinez [9], also Savaria et al. [21] cooled it for
120 minutes, Kaeoket et al. [13], Chanapiwat et al. [7] for 90 minutes. Waterhouse et al.
[22] cooled the diluted semen at 4 °C for 120 minutes while Gutierrez-Perez et al. [10]
for 180 minutes.

The aim of our study was to determine the effect of lactose and glycerol contents in
boar semen freezing extenders on spermatozoa motility and membrane integrity when
technological processes of semen preparation and packaging are carried out at 20 + 2 °C.

MATERIALS AND METHODS

The study was carried out at the Department of Animal Reproduction of the Institute of
Animal Science of the Lithuanian University of Health Sciences and joint-stock company
“Lietuvos veislininkysté” (Lithuanian breeding). Semen from 12 Lithuanian White boars
at 14-36 months of age was used in the study. The boars were kept in individual pens ac-
cording to the requirements for zoohigiene housing of boars and fed balanced compound
feeds. Sperm was taken in September—-November, no more frequently than every 3 days.
The study was performed in pursuance of the Lithuanian animal care, management and
operation legislation No 8-500 of 28 November 1997.

The semen was manually collected in a manege using a device for boar semen col-
lection. The semen was collected into plastic sperm collectors placed into thermos flasks
of 40 °C. The semen was frozen provided it met minimum standard requirements, i.e.
ejaculate volume no less than 50 ml, sperm concentration not lower than 0.1x10° ml?,
sperm motility not lower than 6 points (60%), and amount of pathologic spermatozoa
not higher than 25%. The drained semen was foil covered kept at 20 + 2 °C for one
hour. The ejaculate volume was determined with a measuring cylinder with minimal 1
ml graduation. Sperm motility and concentration were evaluated using an optical micro-
scope NICON ECLIPSE E200 on an electric 38 + 2 °C heating plate with the program
Sperm Class Analyser SCA 2002 (Microptic S.L., Spain) for the assessment of semen
qualitative parameters.

The integrity of spermatozoa membranes was determined after semen thawing using
water soluble eosin dyes prepared by the methods of Bjorndahl et al. [2].

Trial 1. Effects of different contents of lactose in the boar semen freezing extender
on sperm motility and membrane integrity. The semen was diluted using BTS extender
(Minitube GmbH, Germany) at a rate 1:1, divided into four parts and concentrated in a
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centrifuge at 800 x g for 10 minutes at 20 + 2 °C. Afterwards, the concentrated sperma-

tozoa were diluted at a rate 1:2 using the following extenders:

o LEY1-20mleggyolkand 80 ml 11 % lactose (producer - Sigma-aldrich Co, USA),
(control group);

o LEY2 - 20 ml egg yolk, 0.2 g sodium citrate in 10*> ml distilled water and different
amounts (10.5; 11.0 and 11.5 g) of lactose (treated groups).

After semen incubation for 30 minutes at 20 + 2° C, it was also diluted at a rate 2:1
with freezing extenders:

o LEYGEL - 89.5 ml LEY1 extender, 9 ml glycerol (Penta Farmaceutickych Special-
nich Chemikali, Slovakia) and 1.5 ml Equex STM paste (Nova Chemical Sales INC,
USA) (control group);

« LEYGE2 - 10> mL LEY2 extender produced with different amounts of lactose, 9 ml
glycerol and 1.5 ml Equex STM paste (treated groups).

After packaging into French style 0.5 ml straws (Minitube GmbH, Germany), the se-
men was placed into racks and cooled at 4 + 2 °C for 2.5 hours. After cooling, the straws
were placed into a freezing equipment Micro-Digitcool™ (IMV Technologies SA, France)
at 4 °C and frozen at a rate of - 12 °C min™' up to -8° C and afterwards at a rate of -30°
C min up to -160 °C. Afterwards, the straws immediately were immersed into liquid
nitrogen.

After 48 hours, the semen was thawed in a 38 + 0.5 °C water bath for 20 seconds.
Spermatozoa motility and membrane integrity were analyzed after 10 minutes of semen
dilution with Androhep Thaw Extender (Minitiib GmbH, Germany).

After the optimum amount of lactose was determined in LEYGE2, 10.5 g of lactose
in the extender was used for the subsequent study.

Trial 2. Effects of different concentrations of glycerol in the boar semen freezing
extender on sperm motility and membrane integrity. After its collection, the semen
was diluted at a rate 1:1 with BTS extender. After 1 h storage at 20 + 2 °C, the diluted se-
men was divided into five parts and centrifuged at 800 x g using 10 minute regime at 20
+ 2 °C. Afterwards, the concentrated spermatozoa were diluted at a rate 1:2 using LEY2
containing 10.5 g lactose. After storage at 20 + 2 °C for 30 minutes, the semen was diluted
at a rate 2:1 with freezing extenders made from 10*> ml LEY2 containing 10.5 g lactose,
1.5 ml Equex STM paste and 3, 6, 9 (control), 12 or 15 ml of glycerol. Prior to freezing,
the semen contained 1, 2, 3, 4 or 5% of glycerol.

Semen freezing-thawing was carried out under the same conditions as described in
Trial 1.

In both trials, spermatozoa motility was evaluated immediately after semen collec-
tion, after packaging into straws prior to cooling and, after thawing. Membrane integrity
was assessed after thawing.
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The statistical analysis of sperm motility and integrity of spermatozoa membranes
indices was performed by the method of descriptive statistics. The measures used were
mean of one random variable (M) and standard deviation (SD). The statistical analysis
of the sperm motility and integrity of membranes was performed by the method of
single factor dispersion analysis using ‘Anova: Single Factor’ function of Microsoft Of-
fice Excel 2007 software and applying Student’s criterion (function ‘t-test Two Sample
Assuming Equal Variances’) for determining the data changes. The correlation coet-
ficient between two measurement variables was determined using data analysis func-
tion ‘Correlation. It was assumed that the two measurement variables significantly tend
to move together if the Pearson product moment correlation coefficient [r| > 0.5. The
single factor dispersion analysis was performed in case of normal distribution of data.
The deviations from the normal distribution were considered significant when kurtosis
was |Ex| > 1 and/or skewness |As| > 0.5. The differences were regarded as statistically
significant when P < 0.05.

RESULTS AND DISCUSSION

The semen from 13 boars was used in the study. The motility of boar spermatozoa in fresh
(diluted with BTS and incubated at 20 + 2 °C) semen was 69.2 + 4.7% and membrane
integrity was 82.2 + 3.3%. The data for motility and membrane integrity were distributed
by normal distribution: kurtoses were —0.43 and -0.14, respectively, whereas skewness
was —-0.13 and -0.02.

No significant differences in spermatozoa motility (P > 0.1) were determined when
the semen was diluted either with LEY1 (control) or LEY2 with 10.5 or 11.5 g lactose. Se-
men dilution with citrate extender LEY2 containing 11.0 g lactose resulted in 5.8% higher
spermatozoa motility after 30 minutes (P < 0.01) in comparison with LEY1, control ex-
tender containing the same amount of lactose.

After 30 minute equilibration at room temperature, the semen of each group was di-
luted with either LEYGE1 or LEYGE2 with the respective amounts of lactose, packaged,
cooled and frozen. The analysis of thawed semen indicated that semen dilution with 10.5
g lactose extender resulted in 8.9% (P < 0.001) higher spermatozoa motility compared
with the control group (Fig. 1). Moreover, in all the treated groups when the extender
with > 11.0 g lactose content was used, spermatozoa motility was from 7.8 to 13.6% (P <
0.001-0.01) lower than that of the control group. In addition, there was a negative cor-
relation between the spermatozoa motility in the semen diluted with LEYGE2 and the
lactose content (r = —-0.770).
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Fig. 1. The dependence of spermatozoa motility on the amount of lactose
in the extender (the amount of lactose expressed in g per 10> ml of extender;
n = 20; error bands indicate standard deviation + SD)

A similar correlation was found between the integrity of spermatozoa membranes in
the thawed semen and the amount of lactose in LEYGE2 - r = -0.656 (Fig. 2).
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Fig. 2. The correlation between membranes integrity of spermatozoa and
the amount of lactose in the extender (explanations see at Fig. 1)

The most favourable amount of lactose for spermatozoa membranes was also 10.5 g
in 10> ml of extender. The usage of this kind extender resulted in by 7.0% (P < 0.05)
higher membrane integrity if compared with the control group. In those treated groups
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where the dilution was carried out using > 11.0 g in 10> ml lactose content, the integrity
of spermatozoa membranes was 7.1-14.2% lower (P < 0.001-0.05).

The influence of glycerol concentration on the post-thaw spermatozoa motility and
membrane integrity was studied using LEYGE2 with 10.5 g lactose content. The best
post-thaw spermatozoa motility and membrane integrity results were achieved when the
cryopreserved semen contained 4% glycerol.

There was a significant deviation from normal distribution for the data of post-thaw
integrity that corresponded to the different contents of glycerol in the cryopreserved se-
men: the kurtosis was negative and in different groups was up to —1.17, while the skew-
ness varied from -0.56 to 0.37.

The spermatozoa motility in the 4% glycerol group was 14.0% higher than that in
the control group with 3% glycerol in the cryopreserved semen (P < 0.001). However,
in other groups with lower (from 1 to 2%) or higher (5%) glycerol content in the cryo-
preserved semen the spermatozoa motility was from 4.0 to 13.9% lower than that in the
control group (P < 0.001-0.05).

70
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11.8 14-5 %
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%
. _
1 2 3
Glycerol, %
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Fig. 3. The relationship of sperm motility and membrane integrity on the content of
glycerol (glycerol content expressed in percent in cryopreserved semen; n = 20; error
bands indicate standard error + SD)

Similar tendencies were observed regarding post-thaw integrity of membranes (Fig.
3). The highest integrity of membranes was found in the group with 4% glycerol and it
was by 16.3% (P < 0.001) higher than that in the control group. In other groups, where the
glycerol content was either lower (1 or 2%) or higher (5%), the spermatozoa membrane
integrity was 4.7-16.6% lower (P < 0.001-0.05) in comparison with the control group.

An additional obstacle in cryopreservation of boar spermatozoa, what is not typical
of cattle (e. g. bulls, rams, goats), is a high amount of sperm plasma. Therefore, prior to
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other technological processes, the suspension of boar spermatozoa should be concen-
trated by straining through the porous stuft and by sedimentation in the centrifuge. All
these procedures require additional time during which spermatozoa are ageing by using
their energy resources and alongside being influenced by unfavourable environmental
conditions. In order to avoid the effects of these factors, the concentrated suspension
of spermatozoa is diluted with protective extenders in several stages. Besides, many re-
searchers try to compensate those unfavourable effects by a prompt ambient temperature
decrease for spermatozoa. For instance, it is suggested to centrifuge sperm suspension
already at 15 °C [13, 7].

However, if carried out in the initial stages of semen cryopreservation prior to its
packaging, all technological manipulations in lower than room temperature have certain
negative effects. Additional, usually expensive, equipment for low temperature mainte-
nance is required and the personnel have to work in an unhealthy environment.

In our study, all technological processes with boar semen till the end of packaging
into straws were carried out in room (20 + 2 °C) temperature. It has been shown that
satisfactory quality of cryopreserved semen might be achieved by doing sperm suspen-
sion dilution and other manipulations in the room temperature conditions when the
optimum concentrations in the sperm extenders are determined for such energy support
and protective materials as lactose and glycerol.

It has been found that immediately after concentration, boar spermatozoa suspen-
sion should be diluted with citrate LEY2 extender containing 11.0 g in 10> ml lactose.
This is in agreement with the findings of Carvajal et al. [5], Kaeoket et al. [13], Casas et al.
(6] and Chanapiwat et al. [7]. However, boar spermatozoa are distinguished by a variety
of individual properties what is evidenced in our study by a significant negative kurtosis
of data distribution with respect to normal distribution. Therefore, at this stage the use of
other lactose concentrations in the extender might be justified, because in all cases sper-
matozoa motility in such extenders decreases no more than 10% in a 30-minute-period
in comparison with the motility in fresh semen.

As our further trials indicated 10.5% lactose concentration is more beneficial to use
in a citrate extender. Prior to semen cooling, semen dilution at room temperature with
LEYGE2 containing 10.5% lactose resulted in the highest post-thaw sperm motility and
membranes integrity. Moreover, a significant negative correlation (r = -0.592-(-0.616))
was determined between sperm motility and membrane integrity and lactose concentra-
tion in LEYGE2.

Glycerol is one of the best cryoprotectors of biological cells. However, higher glyc-
erol concentrations might have a toxic effect [1]. In our study, the best post-thaw sperm
motility and membrane integrity results were achieved with 4% glycerol concentration.
This is in agreement with the findings of Johnson [11], Eriksson et al. [9], Roca et al. [20],
Maldjian et al.[15], Gutierrez-Perez et al. [10], despite the fact semen was diluted at lower
than room temperatures. The often recommended 3% glycerol concentration preserved

57



Vidmantas Pileckas, Artiras Siukscius, Rasa Nainiené, Algirdas Urbsys

by 14% less motile spermatozoa. The usage of other glycerol concentrations results in still
lower sperm motility in cryopreserved semen. Contradictory to the findings of Zheng et
al. [25], there was no direct linear correlation found between membrane integrity and
glycerol concentration. During the initial boar semen dilution, centrifugation and dilu-
tion of the concentrated spermatozoa at 20 £ 2 °C, it is recommended to use the extender
made from 80 ml 10.5% lactose solution, 20 ml egg yolk and 0.2 g sodium citrate by add-
ing 12 ml glycerol and 1.5 ml Equex STM paste. In the frozen semen glycerol concentra-
tion would be 4%.

In the study of Kaeoket et al. [13] it was reported 22.1 * 3.6% post-thaw sperm
motility and the post-thaw membrane integrity was 29.7 + 15.7%. In our study, with
optimum contents of lactose (10.5% in the extender) and glycerol (4.0% in the diluted
semen), the post-thaw sperm motility was not lower than 32.7 + 6.6% and membrane
integrity was not lower than 37.5 + 5.6%.

During the initial boar semen dilution, concentration and dilution of the concen-
trated spermatozoa at 20 + 2 °C, it is recommended to use the extender for semen freez-
ing made from 10.5 g lactose, 20 ml egg yolk, 0.2 g sodium citrate and 10> ml distilled
water by also adding 12 ml glycerol and 1.5 ml Equex STM paste. In the frozen semen,
glycerol concentration would be 4%.

CONCLUSIONS

1. Satisfactory quality of cryopreserved semen might be achieved by doing sperm sus-
pension dilution and other manipulations in the room temperature conditions when
the optimum concentrations of lactose and glycerol in the sperm extenders are de-
termined.

2. Semen dilution at room temperature with extenders containing 10.5% lactose re-
sulted in the highest post-thaw sperm motility and membranes integrity.

3. Itisrecommended to use the extender for semen freezing made from 10.5 g lactose,
20 ml egg yolk, 0.2 g sodium citrate and 10> ml distilled water by also adding 12 ml
glycerol and 1.5 ml Equex STM paste. In the frozen semen, glycerol concentration
would be 4%.
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SANTRAUKA

Darbo tikslas — nustatyti laktozés ir glicerolio kiekio kuiliy spermos Saldymo skiedik-
liuose jtaka spermatozoidy judrumui ir gyvybingumui, atliekant technologinius proce-
sus 20 + 2 °C temperatiroje.

Bandymuy metu visi technologiniai procesai buvo atliekami 20 + 2 °C temperatiro-
je. Buvo jvertintas kuiliy spermatozoidy judrumas ir gyvybingumas, spermos skiedimui
skirtinguose etapuose panaudojus laktozés-kiausinio trynio (kontrolé) ir citratinj skie-
diklj, kurio sudétis skyrési laktozés kiekiu - 10,5; 11,0 ir 11,5 g /100 ml. Nebuvo jokio
spermatozoidy judrumo ir gyvybingumo skirtumo, kai sperma buvo uzsaldyta vienu ar
kitu (su 10,5 g laktozés) skiedikliu. Saldant sperma su citratiniu skiedikliu, kurio sudétyje
yra 10,5 g laktozés, spermatozoidy judrumas buvo 7,3 % ir 13,1 %, o gyvy spermatozoidy
skaicius 8,5 % ir 15,5 % didesni, negu uzsaldant skiedikliais, kuriy sudétyje yra 11,0 g ir
11,5 g laktozés (P < 0,01 ir P < 0,001).

Glicerolio poveikio spermatozoidy judrumui ir gyvybingumui tyrimas parodeé, kad
uz$aldant sperma su 4 % glicerolio (kontrolé) judrumas buvo 32,2 + 8,9 %, o gyvybingu-
mas - 39,0 £ 10,0 %. Atskiestoje spermoje esant 1 % arba 5 % glicerolio koncentracijai,
spermatozoidy judrumas buvo 17,1 % ir 12,6 % (P < 0,003 ir P < 0,002), o gyvybingu-
mas — 20,5 % ir 15,5 % (P < 0,02 ir P < 0,001) blogesni.

Atliekant pirminj praskiedima, koncentravimg bei koncentruoty spermatozoidy
skiedima 20 + 1 °C temperatiroje, kuiliy spermos kriokonservavimui sitiloma naudoti
skiediklj, pagaminta i§ 100 ml 10,5 % laktozés vandeninio tirpalo, 20 ml kiausinio trynio
ir 0,2 g natrio citrato, papildant skiediklj 9 ml glicerolio ir 1,5 ml Equex pastos. Saldytoje
spermoje glicerolio koncentracija sudaryty 4 %.

Raktazodziai: kuiliy sperma, skiedikliai, laktozé, glicerolis

' Autorius susirasinéjimui. Tel. +370 422 65383, el. pastas urbsys@lgi.lt
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PE3IOME

Ilenb nccnenoBanuii — onpenenntb 3¢ GHeKT pasIMIHbIX KOHIIEHTPALVI IAKTO3bI Y TN~
Lieposisi B pa3baBuTesie CIePMBI, IpeJHA3HAYEHHOI /IS ee 3aMOPaXMBAHMs, Ha IOJ-
BIDKHOCTD ¥ BBDKMBAEMOCTD CIIEPMATO30MIOB, KOTTa IMPOIeCcChl pa3baBIeHus IpOu3-
BofATCA Ipu Temreparype 20 + 2 °C.

B xopie ombITOB BCe TeXHONMOTMYecKe mporjeccel mposoannch mpu 20 + 2 °C. Ore-
HMBAJIUCh MOJIBVDKHOCTD U BBDKMBAEMOCTD CIIEPMATO30M/I0B B CIIepMe XPSIKOB Ha pas-
HBIX 9Tamnax pa3baB/eHNs JCIO/Ib3Ys TaKTO3HO-XKENITKOBBI (KOHTPOJIb) ¥ LIUTPATHBIN
pa36aBMTenM. CocTaB IMOC/IETHETO OT/INYAJICS KOMMIECTBOM TaKTOo3bI — 10,5; 11,0 m 11,5
/ 100 M. He ycTaHOB/IEHO pasHMIIBI MOABVDKHOCTH U BBDKMBAEMOCTY CIIEPMATO30M/[0B
B CcIlepMe, KoTopasi Obl1a 3aMOpOyKeHa ¢ ofHUM mn apyruM (¢ 10,5 T m1akTo3bl) pasdaBu-
TesleM. 3aMOPaXXMBas CliepMy, pa3baB/IeHHYIO IIUTPATHBIM pa3baBuTeNIeM, COflepXKalM
10,5 r 1aKTO3BI, OIBYKHOCTD CIEPMATO30MIOB ObITO Ha 7,3 % u 13,1 %, a BDKUBae-
MOCTb — Ha 8,5 % u 15,5 % Bbl1lle, 4eM NpUMeHAA pa36aBMTenM, copep>kamye 11,0 r mim
11,5 r makrossr (P < 0,01 m P <0,001).

VccnepoBanust BIMAHMS IINLEPO/A Ha IMOABVOKHOCTD U BbDKMBAEMOCTD CIlepMa-
TO30M/IOB TTOKA3aly, YTO 3aMOPaKMBaHue CIepMbl ¢ 4 % ruiepons (KOHTpoyb) obe-
CIIeYMBaIo MOABIDKHOCTD Ha ypoBHe 32,2 + 8,9 %, a BbpkuBaeMocThb — Ha 39,0 + 10,0 %.
Konnentpaiun rnutiepons 1 % uau 5 % B pasbaBieHHOIT CliepMe TOABIKHOCTD CIep-
MaTO30M/0B yXymwmany Ha 17,1 % u 12,6 % (P <0,003 1 P <0,002), a BBLKMBaeMOCTb —
Ha 20,5 % 1 15,5 % (P < 0,02 u P <0,001).

' Autorius susirasinéjimui. Tel. +370 422 65383, el. pastas urbsys@]gi.lt
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ITpu mpenBapuTeIbHOM pa3baBieHNN, KOHIIEHTPAUY ¥ pa30aB/IeHNN KOHLIEHTPU-
POBAHHBIX cllepMaTo30MI0B XpAKOB npy 20 + 1 °C 111 NOATOTOBKM K KPMOKOHCEPBU-
POBAHMIO IIpeJIaraeTcs UCIOIb30BaTh pa3baBuTesb, cocTosamuit u3 100 mi 10,5 % Bo-
JTHOTO PAaCTBOP JIAKTO3bI, 20 MJI AMYHOTO >kenTKa 1 0,2 T IUTpaTa HaTpU C foOaBIeHIeM
9 Mz pas6aButena ruepons u 1,5 min nactol Equex. TakuM 06pa3oM, KOHIJeHTpaLVA
IJINLIEPOJIA B 3AMOPOXKEHHOI CIiepMe COCTAaBUT 4 %.

KnroueBsle cmoBa: ciepma, pazbaBuTeny, 1aKTo3a, INLEepob
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ABSTRACT

The aim of the study was to determine the differences among Lithuanian consumers in
how they perceive pork production quality and identify the effects of different societal
segments on their attitudes and preferences. The data were collected through a consumer
survey (n = 124). As an instrument for collecting information, a questionnaire was used.
Respondents completed questionnaires individually without any interference, therefore,
in the solitary instances there were unanswered questions in the questionnaires. The anal-
ysis was performed for the sampling corresponding to genders, different age and occupa-
tion, subsequently separating by gender, age groups and relation to animal production. To
describe the segments, the frequencies and chi-square tests were applied for the variables
using the SPSS Statistics program version 17 for Windows. The respondents reinforced the
arguments that Lithuanians are pork eaters. A higher pork consumption frequency was
among men. The consumers were worried about the side effect of different additives in
products. Pork origin and naturalness of products were the most important issue for all
groups of respondents. Although consumers partly try to avoid fat of animal origin, many
of them prefer more fatty but natural products against additives and are willing to pay.
A considerable frequency of respondents place confidence in small pig breeders and small
meat processing enterprises. The largest part of consumers would like to be aware about
the pig producer and meat processor.
Keywords: consumption, pork, origin, confidence
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INTRODUCTION

Historically meat has been a scarce and highly appreciated foodstuft, a source of energy,
protein, micronutrients and vitamins, previously considered essential to optimal human
growth and development [4] and a palatable food carrying the image of strength and pow-
er. Nowadays meat is an important part of Western food cultures, and is increasing in im-
portance in other parts of the world [12]. In Lithuania meat was always an important part
of food. For many people, a meal without meat is a rare exception. Current pig production
system has provided pork at a reasonable price and quality for consumer, however, in dif-
ferent countries consumers are increasingly interested in and concerned about the ways
in which food is produced. During the past few decades, meat has increasingly become a
subject of controversies relating to health and safety [8, 14], the environment and animal
welfare [11]. Despite the studies [10] reporting an association between red meat and the
risk of different diseases, there is evidence accumulating that meat itself is not a risk factor,
but rather the risk stems from the consumption of processed meats [15]. In Lithuania and
other countries pig production made great strides to reduce the fat content and improve
the leanness of pork. Although the consumer demand for leaner pork has increased, all
parts of pig, including fat and by-products, are edible. Moreover, fat contributes succulence
to pork cuts and many manufactured meat products, therefore total removal of carcass fat
is undesirable [3]. There are two sources of meat: importation and local production. Re-
search carried out to compare the major quality cues in relation to imported and domestic
meats in different countries showed higher domestic meat quality compared to imported
meats [7, 9]. Transportation time was found the critical factor that affects the quality of im-
ported meat. Most often meat and other products from slow growing, fat local pig breeds
is found to be of higher eating quality compared to conventional European genotypes [1,
5,21, 27]. The basic definition of quality, as associated with food, relates to meat as fit for
human consumption or in its ability to satisty stated or implied needs. Therefore, it must
be constantly measured, at all times maintained, opportunistically enhanced and always
evaluated in terms of consumer expectations and needs. Understanding the diversity of
preferences and sensitivities that exist among consumers in the market is one of the great-
est challenges in consumer and market research [16]. Consumers" preferences, behaviour
and their perception of meat and meat products are heterogeneous and depend not only on
the properties of meat but also on psychological and marketing aspects [6]. Understanding
of this complexity may help to improve the competitiveness of meat produce. The current
interest in Lithuanian consumer expectations and preferences originates largely from the
public interest in the food quality and the search for the possibilities of adaptation to differ-
ent production niches and wider use of Lithuanian critical pig breeds.

The aim of this study, therefore, was to determine the differences among Lithuanian
consumers in how they perceive pork production quality and identify the effects of dif-
ferent societal segments on their attitudes and preferences.
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MATERIALS AND METHODS

The survey was conducted at the Animal Science Institute of Lithuanian University of
Health Sciences with 124 participants. As an instrument for collecting information de-
scribed in literature [12, 22, 24], a questionnaire was prepared and used with questions
about the frequency of meat use, including pork consumption (daily, three-four times a
week, other), knowledge of healthy nutrition, pig raising, pork quality, possible side effect
of different additives in meat products and the perception of the effect of these practices,
(questions: yes, no or indifferent). In addition, classification questions were included about
those being interviewed: gender, age, occupation (relations to animal production), confi-
dence of respondents to farmers and industry. Domestic and imported levels were defined
for origin. Respondents completed questionnaires individually without any interference,
therefore in the solitary instances there were unanswered questions in the questionnaires.

The analysis was performed for the sampling corresponding to genders, different age
and occupation, subsequently separating by gender, age groups and relation to animal
production.

To describe the segments, the frequencies and chi-square tests [12, 17, 22, 24] were
applied for the variables using the SPSS Statistics program version 17 for Windows.

RESULTS AND DISCUSSION

Table 1 presents the description of socio-demographic characteristics of the surveyed
respondents. The majority (60.7%) of surveyed people were women. Although this gen-
der distribution was casual, such gender distribution reflected the fact that most of the
participants could be the primary household food shoppers. Such notion was described
by Schnettler et al. [20] and Verbeke and Liu [22]. Many (30.6%) young people (students)
were among the respondents, therefore, the largest proportion (74.8%) of the respond-
ents were unrelated to animal production (were unemployed or had employment unre-
lated to animal production).

Table 1. Socio-demographic characteristics of respondents
Characteristics | Levels Percentage

Gender Male 393
Female 60.7
16-25 30.6
Age 26-49 435
50 and older 25.8
Farmers or involved in animal production 25.2
Occupation Employment unrelated to animal production 52.2
Unemployed 22.6
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The frequencies of answers within surveyed segments of respondents related to con-
sumption, pork origin, confidence in producers and demand in information are shown in
Table 2. Respondents of different genders, age and employment presented different meat,
including pork, consumption frequencies. Obviously, Lithuanians justified the reputa-
tion of pork eaters (x* = 78.7.3, df = 2, P < 0.001). High pork consumption in our country
also was shown by foreign authors [6].

Table 2. Frequency of respondents (%) within surveyed segments related to consumption, pork ori-
gin, confidence in producers and demand in information

such information

Gender Age Occupation
Total 16-25 | 26-49 50 years | Involved | Unrelated
n =124 | Women| Men and inanimal | toanimal
years | years . .
n=71 | n=46 n=38|nzs4 older | production | production
- - n=32 n=29 n=95

Meat consumption
daily 403 324 522 500 370 344 414 39.6
Consumption 3-4 565 648 435 474 611 594 58.6 56.3
times in a week
Do not consume 3.2 2.8 4.3 2.6 0.9 6.3 - 4.2
gzirll; consumption 173 129 216 226 106  23.1 19.2 16.5
Pork consumption

const 740 790 703 677 851 615 73.1 74.7
3—4 times in a week
Do not consume pork 8.7 8.1 8.1 9.7 4.3 15.4 7.7 8.9
gglf/k comprise up to 333 318 326 278 308 448 25.0 356

0
gglf/k comprise up to 376 456 326 306 481 276 53.6 322
0
1 0,

Pork comprise 80% 291 227 349 417 212 276 214 322
and more
Origin of pork s 835 812 889 842 827 842 96.4 79.8
important
Origin of pork is not 99 116 44 132 58 132 3.6 11.7
important
Has not considered 6.6 7.2 6.7 2.6 11.5 2.6 0.0 8.5
Possess information 813 771 848 842 755  87.5 96.4 77.1
on plg growmg
Does not possess
information on pig 10.6 14.3 6.5 7.9 15.1 6.3 0.0 13.5
growing
Doesnottake carefor o\ g oo o9 g4 43 36 9.4
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Place confidence in

.. 9.2 7.2 13.3 8.1 9.6 9.7 34 10.9
pig industry

Place confidence in 617 638 578 67.6 654 484 75.9 57.6
small breeders

Indifferent to pig 292 290 289 243 250 419 20.7 315
producer

Place confidence

in industrial food 27.7 27.9 31.1 27.0 255 32.3 25.0 29.3

processing

Place confidence
in small meat 46.2 45.6 46.7 48.6 52.9 32.3 53.6 43.5
processing enterprise

Indifferent to meat

. 26.1 26.5 22.2 24.3 21.6 355 21.4 27.2
processing

Would like to be aware
about pig producer 85.7 89.7 80.0 86.5 84.3 87.1 96.4 82.6
and meat processor

Information about
pig producer and

. 5.0 0.5 8.9 8.1 2.0 6.5 0.0 6.5
meat processor 18
unnecessary
Has not considered 9.2 8.8 11.1 5.4 13.7 6.5 3.6 10.9
Read meat labels 81.0 91.3 64.4 84.2 82.7 83.9 85.7 78.7
Do not read meat 190 87 356 158 173 161 143 21.3

labels

The percentage of daily meat consumption among men was significantly higher than
among women, whereas the percentage of women was higher among the respondents
who eat meat 3-4 times a week. Although the percentage of daily pork consumption
among men was significantly higher than among women, the majority of all consumers
involved in this study consumed pork 3-4 times a week. A higher consumption frequen-
cy among men is in agreement with the data of other authors [17, 22, 4]. The highest per-
centage of the respondents interviewed that never eat meat (6.3%) and pork (15.4%) was
among the oldest consumers. The highest percentage of women (45.6%) presented that
pork accounts for 50% in total meat usage, however, the men presented similar frequen-
cies (32.6-34.9%) in pork consumption share from 30% to 80% and more in total meat
consumption (x> = 1.28, df = 2, P = 0.527). The origin of pork is highly important for both
genders, for all age groups of Lithuanian consumers (x* = 147.2, df = 4, P < 0.001). This
is in agreement with the results of other authors [2, 13]. However, there are reports that
consumer interest for meat origin is moderate and high for direct indications of quality
[25]. In the present study, respondents involved in animal production reported extremely
high importance of pork origin. Although only 25.2% of the respondents were involved
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in animal production, more than 80% of them answered that they possess information
on pig growing and this shows that many people did not lose touch with the country-
side. Verbeke et al. [23] identified relatively small-sized, but clear-cut segments of citizens
which paid considerable attention to specific pig farming attributes related to environ-
mental protection, animal welfare and small-scale farming. Lithuanian consumers place
more confidence in small pig breeders and small meat processing enterprises. There were
answers to all the questions when the respondents had no strong opinions but the high-
est percentage of indifferent consumers to pig produces and meat processing were in all
groups of respondents. The highest percentage of indifferent respondents to pig produces
(41.9%) and meat processing (35.5%) were among elderly people. Despite relatively high
percentage of indifferent respondents to pig producers and meat processing, a high per-
centage (85.7%) of respondents would like to be aware about the pig producer and meat
processor (x* = 8.94, df = 2, P < 0.01). The answers of respondents showed that most of
them (81.0%) read the labels of meat. The lowest percentage of respondents (35.6%) who
do not read the labels of meat was among men (x> = 14.1, df = 2, P < 0.001). Low interest
in label cues among younger men was also found in other countries [25]. Wardle et al.
[26] and Ragaert et al. [18] have reported that women are more responsive to exposure
to information in terms of perceptions of pork's health and nutrition quality, they tend
more toward healthy food and take information about health and nutrition more seri-
ously than men. In the present study, the difference in percentage of the respondents
from both genders who answered that they possess information on meat quality was
minimal, however, the largest percentage of respondents (86.2% and 61.1%) who pos-
sess information on meat quality was among the people involved in animal production
(x* = 9.35, df = 4, P = 0.06) and among the respondents of 26-49 years of age (Table 3).
Considering the side effects of different additives in products, it was ascertained that the
greatest proportion of consumers (71.9-96.6%) in all the surveyed groups are worried
about the side effects of additives (x> = 151.9, df = 2 P, < 0.001). However, analysis within
separate segments showed that the greatest and lowest proportion of consumers who are
worried about side effects of additives were among the people of middle and older age,
respectively (x> = 9.06, df = 4, P = 0.06). The respondents demonstrated positive attitude
towards fatty meat (x*> = 19.4, df = 2, P < 0.001). Only 9.8% of the respondents avoid fat
of animal origin. The largest percentage of consumers (15.6%) avoiding fat of animal ori-
gin was among the people of 50 years and older. The largest proportion (48.3-64.2%) of
the consumers answered that they partly avoid fat of animal origin (x> = 42.9,df =2, P <
0.001). The frequencies of the respondents who answered that they prefer more fatty but
natural products against different additives were higher compared with the answers that
they do not avoid fat of animal origin in all the surveyed groups; however, the highest
preference was shown by the people of middle and older age and by the people involved
in animal production. This preference also was shown by women. Although there was
particular disagreement between the answers about the preference of dishes from fresh
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meat and snacks from produced meat, consumers showed preference to fresh meat. Re-
sano et al. [19] have found that elderly people are more likely to be satisfied with fresh
pork and pork meat products; however, this is in disagreement with our data. Lithuanian
elderly people did not show any higher preference to dishes of fresh meat or produced
meat in comparison with young respondents. The consumers showed their willingness
to pay more for natural products, particularly the people of middle age and unrelated to
animal production (x* = 8.08, df = 4, P < 0.089). Schnettler et al. [20] have reported that
the greatest number of consumers placed the highest importance on price. This group
of consumers had the higher percentage of people of 55 years of age or older and this in
agreement with our results. Resano et al. [19] have also noted that satisfaction with re-
spect to price plays an important role in determining the overall satisfaction especially in
case of fresh pork. Consumers are most price sensitive towards fresh and less processed
pork, whereas they are willing to pay higher prices for value added pork and pork prod-
ucts, which are mostly designed to be more convenient and tastier. Therefore, we were
surprised when in the present study 86.6% of the respondents answered that they are
willing to pay. However, despite the high frequency of willingness to pay more, 66.9% of
the respondents are willing to pay more only up to 5% and this is in agreement with the
findings of Loureiro and Umberger [13] who reported that consumers’ willingness to pay
for certified products is relatively small.

Table 3. Frequency of meat consumers (%) within surveyed segments related to pork quality, food
preferences and willingness to pay
Gender Age Occupation
Total 16-25 | 26-49 50 years vInvol'ved Unrel.ated
_ Women | Men and in animal | toanimal
n=124 years | years
n=711n=46| "~ 38 | n =54 older | production | production
- - n=32 n=29 n=95
Possessinformation 5, 5 575 565 553 61 531 86.2 49.0
on meat quality
Does not possess
information on meat 29.8 35.2 23.9 31.6 31.5 25.0 10.3 35.4
quality
Does not take care
for meat quality 12.9 7.0 19.6 13.2 7.4 21.9 34 15.6
information
Worried about side
effects of different 85.5 93.0 73.9 86.8 92.6 71.9 96.6 82.3
additives in products
Do not worried about
side effects of different 8.9 4.2 174  10.5 1.9 18.8 0.0 11.5
additives in products
Has not considered 5.6 2.6 8.7 2.6 5.6 9.4 3.4 6.3
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Avoid fat of animal

! 9.8 114 67 81 75 15.6 6.9 10.6
origin
Partly avoid fat of 582 586 578 568 642 500 483 60.6
animal origin
Do notavoid fat of 320 300 356 351 283 344 44.8 287

animal origin

Prefer more fatty
but natural products 46.7 48.5 42.2 37.8 51.0 50.0 55.2 43.5
against additives

Do not prefer fatty
but natural products 38.3 42.6 333 405 333 43.8 41.4 38.0
against additives
Has not considered 15.0 8.8 24.4 21.6 15.7 6.3 3.4 18.5
Prefer dishes from 90.8 941 864 919 923 867 89.3 91.3
fresh meat
Donotpreferdishes 5 oo g1 19 67 36 5.4
from fresh meat
Indifferent to such 42 2.9 68 00 58 6.7 7.1 3.3
preference
Prefer produced meat 28.8 27.9 31.8 486 19.2 20.7 214 30.8
Do not prefer 61.0 632 545 378 731  69.0 57.1 62.6
produced meat
Indifferent to such 102 88 136 135 77 103 214 6.6
preference
Prepared topaymore g0 o g0 g4 g35 o1 774 82.1 88.0
for natural products
Not prepared to pay
more for natural 5.0 6.0 4.4 5.4 0.0 12.9 3.6 5.4
products
Has not considered 8.4 6.0 11.1 10.8 5.9 9.7 14.3 6.5
Prepared to pay up to 66.9 716 60.0
5% more
Prepared to pay up to 246 5.4 4.4
10% more
Has not considered 8.5 3.0 15.6

CONCLUSIONS

1. Lithuanian consumers are highly worried about the side effects of different additives
in products. Although they partly avoid fat of animal origin, 46.7% of them would
like to prefer more fatty but natural products against additives.

2. Porkorigin and naturalness of products were the most important issues for consum-
ers.
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The large frequency of respondents place confidence in small pig breeders (61.7%)
and small meat processing enterprises (46.2%).

The largest part of consumers (85.7%) would like to be aware about pig producer and
meat processor.
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LIETUVOS VARTOTOJU PAGEIDAVIMAI IR POZIURIS ] VIETINES GAMYBOS
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SANTRAUKA

Darbo tikslas buvo isanalizuoti kaip skirtingos Lietuvos vartotojy grupés supranta
ir vertina kiaulienos kokybe ir kokie yra jy pageidavimai bei pozitris. Tyrimo duome-
nys buvo surinkti vykdant vartotojy apklausa, kurios metu parengta klausimyna indi-
vidualiai, be jokio pasalinio jsikisimo, uzpildé 124 asmenys. Duomeny analizé atlikta
atsizvelgiant j vartotojy lytj, amziy ir uzsiémima (susijusj ar nesusijusj su gyvulininkyste).
Statistinei duomeny analizei taikyta dazniy ir chi kvadraty testo analizé, naudojantis
SPSS 17 programos paketu. Savo atsakymais respondentai patvirtino lietuviy, kaip ki-
aulienos valgytojy, varda. Nustatyta, kad kiaulieng dazniau nei moterys vartoja vyrai.
Vyresnio amziaus asmenys kiaulienos valgo maziau negu vidutinio amziaus vartotojai.
Atsakymai atskleidé vartotojy susirtipinimg dél $alutinio jvairiy priedy mésos produk-
tuose poveikio. Nors daug vartotojy stengiasi i$vengti gyvininés kilmés riebaly, bet dar
daugiau jy pasisako uz kad ir riebesnius, bet nattiralius, be daugelio priedy, produktus ir
net sutikty uz tokius produktus mokeéti siek tiek brangiau. Didesné respondenty dalis la-
biau pasitiki smulkiais kiauliy augintojais ir perdirbéjais. Dauguma apklaustyjy nurodé,
kad pageidauty zinoti, kas uzaugino ir perdirbo jy perkamg mésg ar i$ jos pagamintus
produktus.

Raktazodziai: vartojimas, kiauliena, kilmé, pasitikéjimas

' Corresponding author. Tel. +370 422 65383, e-mail: Violeta.razmaite@lsmuni.lt
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OTHOIIEHUE IMTOBCKUX ITIOTPEBUTEJIEV HA KAYECTBO CBMHIIHBI
MECTHOI'O ITPOM3BOACTBA 1 X ITPENITIOYTEHUE

Buonera Pasmaiite', Buprunms SItkayckene

MHCTUTYT )XMBOTHOBOACTBA JIMTOBCKOTO YHMBEPCUTETA HAYK 3[J0POBbA
P. )Kebenxoc yn. 12, LT-82317 Baiicoeana, Padsunuwkckuii p-ox, Tumea

PE3IOME

[Tenpro paboThI OBIIO IPOAHAM3UPOBATD, KaK IIOTpebuTe/N B JINTBE OTHOCATCA 1 OLle-
HVBAIOT Ka4eCTBO CBMHMHBI U KaKye y HMX HOXKelaHus. [laHHbIe [yia aHanmsa ObUIn
COOpaHBI IIpK NPOBEJEHNM OIIPOca IIOTpebuTeNnel, BO BpeMsA KOTOporo 124 yenoBeka
CaMOCTOATENbHO 0e3 BCAKOTO BMEIIATe/TbCTBA MICbMEHHO OTBETU/IN Ha IpPebsABIICH-
HbIe M BOIIPOCHL. CTaTUCTUYeCKNMII aHA/IN3 TaHHBIX IPOBE/IeH C OMOIIbI0 IPOrPaMMBbl
SPSS-17 B oTHOLIIEHN 110714, BO3pAcTa 1 3aHATHUA.

CBOMMM OTBETaMU PECIIOH/IEHTHI MOATBEPAWIN, YTO TUTOBIIEB IPAaBOMEPHO CUM-
TAIOT IIPOYHBIMY IOTPEOUTE/IMI CBUHIHBL. YCTaHOB/IEHO, YTO CBMHMHY Yallje YIIOTpe-
O/IAI0T MY>KYMHBI, YeM >KeHIUHbL JII0oay cTapiiero Bo3pacTa CBUHMHY yIOTPeOIA0T
pexe, 4eM MoTpebuTenn cpegHero Bospacta. OTBEThl PECIIOHIEHTOB [IOKA3a/In U 03a-
604eHHOCTD O ITOO6OYHOM BO3/IEIICTBIM PAa3HBIX OOABOK B Msice. XOTsI MHOTO OTpeOu-
Te/leil CTapalTcsa n3beraTb XKMpa XMBOTHOOTO MIPOMCXOX/EHNA, HO elle 0oyblas ux
Y4acTh HaMepeHbI IPeANoYnTaTh Oo/Iee KUPHBIX, HO 63 MHOIMX J0OAaBOK IPOAYKTOB
U ke HaMepeHbl IIATUTh 3a HUX Oornbine. Hanbombliras 4acTb peCcIIOHAEHTOB Mpef-
HOYUTAIOT JOBEPATh MEIKUM (epMepaM, BbIPALVBAIOLIVM CBYHEI U IIpeIIpyHMAMATE-
JIAM, TlepepabaThIBAIOIMM CBUHIHY. BONBIIMHCTBO OIPOIIEHHBIX TOTpebuTeNelt yKa-
3a/I1 Ha TO, YTO OHY XOTe/N Obl 3HAaTh, KeM BbIpAlleHbI CBUBHBIY U KTO IlepepabaThiBaeT
HOKYIIaeMYI0 MMM CBUHWHY U IIPOJYKTBI.

KiroueBsble cmoBa: moTpebseHne, CBUHIHA, IPOMCXOX/EHIE, JOBepye

' Aprop s nepenucku. Ten. +370 422 65383, e-mail: Violeta.razmaite@lsmuni.lt
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SANTRAUKA

Pagrindinis Sio darbo tikslas buvo istirti Lietuvos tikininky, uZsiimanciy gyvulininkystés
veikla, uikiy demografinio gyvybingumo tendencijas, remiantis tikininkaujanciy asmeny
amziumi, jy poZitriu j tolimesne iikio plétote, nikio dydZiu, tikininky Zmogiskojo kapitalo
kokybe. Tyrimas atliktas 2013-2014 metais, buvo apklausti 84 iikininkai i 10 Lietuvos re-
giony. Atlikus apklausy analize, isryskéjo 2 nikiy tipai — gyvulininkystés ir misrusis. Atliktas
Siy sektoriy palyginimas ir analizé. DidZiausia dalis (38,1 %) tikininky pradéjo ukininkauti
nuo 2004 mety, 41,7 % apklausoje dalyvavusiy respondenty patenkinti savo tikiais (jy ikis
patinka toks, koks yra), o 39,3 % apklausoje dalyvavusiy tikininky noréty plésti savo iikj
ir tai parodo, kad nemaza dalis tikininky, uZsiimanciy gyvulininkyste, turi plany ateiciai.
35,7 % apklaustyjy sudaré aktyvis ikininkai (40-49 m.). Ukininky issilavinimo duomeny
palyginimas rodo, kad 71,0 % turi aukstgjj arba aukstesnjjj issilavinimg. Duomenys atsklei-
dé abiejy tipy ukiuose vyraujancig tendencijq, kad iki 49 mety amZiaus grupéms priklau-
santys tikininkai noriai dalyvauja jvairiuose mokymuose, o 50 mety ir vyresni tikininkai
jau nebeturi noro dalyvauti organizuojamuose mokymuose.

......

mografinis gyvybingumas
JVADAS

Lietuva nuo seny laiky buvo gyvulininkystés krastas, kadangi gyvulininkystés plétrai
Salyje yra palankios gamtinés salygos, susiformavusios gyvuliy auginimo tradicijos, su-
kaupta patirtis. Taip pat vienas i§ svarbiausiy veiksniy, lémusiy Salies gyvulininkystés
sektoriaus plétros pokycius, buvo Lietuvos jstojimas j Europos Sagjunga (ES) 2004 metais
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[8]. Tac¢iau pastaraisiais metais gyvulininkystés tkiuose atsiskleidé ir tam tikry neigia-
my tendencijy. Mazéjantis gyvuliy skaicius rodo, kad mazéja akininky suinteresuotu-
mas plétoti gyvulininkyste, kadangi tam reikia daugiau darbo istekliy, darbo procesas
yra nepertraukiamas [8]. Nors kiti autoriai nurodo gyvulininkystés intensyvéjima [13] ir
augant] vidutinj sutartiniy gyvuliy skaiciy specializuotuose tkiuose, bet taip pat pripa-
zjsta, kad pazeidziamiausios Zemés wkio sritys yra gyvulininkysté ir misri gamyba [6]. .
Jasaicio paskelbtais kaimo gyventojy apklausy duomenimis [4] stipréjancia tkine veikla
kaime nurodé tik kas septintas respondentas, o per trecdalj apklaustyjy mané, kad $i vei-
kla nesikeicia arba netgi silpnéja.

Zemeés tkio gyvybingumas gali bitti tiriamas laikantis darnios plétros pozitirio isski-
riant ekonomineg, socialing ir aplinkosaugine dimensijas. Toks pozitris leidzia nustatyti
svarbiausius rodiklius, susijusius su zemeés tkio sistemos gyvybingumu reaguojant j is-
tekliy trakumo, aplinkos poky¢iy problemas [5]. Lietuvos tikininky tkiy gyvybingumas
vertinamas, remiantis keturiais veiksniais: akio dydziu, specializacija, akininkaujanciy
asmeny amziumi ir i$silavinimu. N. Jurkénaité [5] nurodo, kad Europos Komisija, api-
brézdama ukiy gyvybingumg ypa¢ akcentuoja ekonoming ir socialine dimensijas. Uki-
ninky karty atsinaujinimas - tai viena didziausiy problemuy, susijusiy su Lietuvos zemés
tikio gyvybingumu. Si problema yra aktuali visame pasaulyje. Europos Komisijos (EK)
sialymuose dél 2014-2020 m. bendrosios zemés tkio politikos [2] ES saliy akiy gyvy-
bingumo problema iskelta kaip viena i$ prioritetiniy. Norédamos i§saugoti gyvybinga ze-
meés ukj, ES narés turéty skirti ypatingg démesj tkininky karty atsinaujinimo problemai
spresti ir pasirtpinti, kad $alies Zemés tkyje buty pakankamai jaunyjy tkininky, turinciy
tkio valdymo Zziniy. Vyresnio amziaus kininkai dazniau yra Zemesnio i$silavinimo, to-
deél tkininky senéjimas siejamas su jy tkiy vystymo perspektyvos ribojimu [3].

Misy darbo tikslas buvo istirti Lietuvos tikininky, uzsiimanciy gyvulininkystés vei-
kla, kiy demografinio gyvybingumo tendencijas, remiantis ikininkaujanciy asmeny am-
ziumi, jy pozitriu j tolimesne tkio plétote, zmogiskojo kapitalo kokybe bei tikio dydziu.

TYRIMU SALYGOS IR METODAI

Tyrimai buvo atlikti 2013-2014 metais, apklausiant Lietuvos Gkininkus. Tyrime dalyvavo
84 ukininkai.

Daugiausia apklaustyjy buvo i$ Siauliy apskrities (31,0 %), antroje vietoje - Kauno
apskritis (23,8 %). 9,5 % apklaustyjy tukininky buvo i§ Panevézio ir 8,3% - i§ Marijampo-
lés apskriciy. Visy kity regiony tkininkai sudaré 27,4 % apklaustyjy.

Tyrimui atlikti buvo pasirinkta anoniminé (bevardé) anketa — atsakes asmuo lieka
nezinomas (atsakymai Zymimi tik pliusu/minusu, varnele ar pabraukiamas atsakymas).
Duomenys buvo analizuoti pagal tkiy veiklag: miSrus akis — Zemés tkio augaly ir gyvu-
liy auginimas, gyvulininkystés tkis — gyvuliy auginimas. Respondentams buvo pateikti
klausimai: 1. Ukis, kuriame Jus ukininkaujate. 2. Kuriame regione Jus ukininkaujate. 3.

78



LIETUVOS UKININKU UKIU DEMOGRAFINIO GYVYBINGUMO TENDENCIJOS

Ukio tipas. 4. Kokius gyvulius laikote? 5. Kada pradéjote savo tkio veikla? 6. Kiek turite
zemés (ha)? 7. Ar papildomai nuomojatés zemés? 8. Koks Jasy amzius? 9. Koks Jasy
issilavinimas? 10. Ar dalyvaujate jvairiuose mokymuose, seminaruose, konferencijose
tkininkavimo temomis? 11. Ar turite (Jis/ Jusy antroji pusé) kitus darbus, nesusijusius
su Zemés ukiu?

Atsakant j klausimus tkiui charakterizuoti reikéjo pazyméti ,taip“ arba ,,ne®

Tyrimo metu gauti anketinés apklausos duomenys buvo analizuojami, naudojant
duomeny kaupimo ir analizés SPSS (Statistical Package for Social Science) programos 17.0
versijos programinj paketa. Statistiniams ry$iams jvertinti naudotas susijusiy pozymiy
chi kvadrato (x?) kriterijus.

TYRIMU REZULTATAI IR JU APTARIMAS

I$analizavus apklausos duomenis nustatyta, kad 50,0 % apklausoje dalyvavusiy tkininky
tkininkauja misriuose Gkiuose, gyvulininkystés tkiuose - 41,7 %.

1 lenteléje matome, kad misy apklausoje dalyvavusiy tkininky misriuose tkiuose
galvijininkysté sudaro 36,0 %, kiaulininkysté 16,0 %. Specializuotuose gyvulininkystés
tkiuose vyrauja aviy ir ozky auginimas (22,0 %), galvijus auginanciy tkininky dalis yra
mazesné (19,0 %), o kiaules auginanciy tukiy proporcija buvo panasi kaip ir misriuose
tkiuose (14,0 %) (x* P < 0,05).

1 lentelé. Atskiruose iikiuose laikomi gyvuliai (%)
Table 1. Animals raised in different production farms (%)
Laikomy gyviiny grupés Misrus ukis Gyvulininkystés tkis
Groups of animals Mixed production farms Animal production farm

Melziamos karveés
Milking cows 20 12
Zindenés karvés 5 5
Nursing cows
Penimi buliukai

. 11 2
Fattening bulls
Avys ir ozkos 13 2
Sheep and goats
Pauksciai 25 21
Poultry
Arkliai
Horses 3 14
K1aules 16 14
Pigs
Triusiai
Rabbits 7 10
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Pagal respondenty ukininkavimo pradzios laikotarpj (2 lentelé) musy apklausti
tkininkai buvo suskirstyti j keturias pagrindines grupes pagal D. Vidickieng ir R. Mel-
nikiene [15], kurios Lietuvos kaimo politika po Nepriklausomybés atkarimo istoriniu
pozitriu suskirsté j tris kaimo raidai spartinti naudojamy politikos priemoniy taikymo
laikotarpius.

2 lentelé. Respondenty pasiskirstymas pagal akininkavimo pradzios laikotarpij

Table 2. Distribution of respondents by the start of farm managing

Metai Apklaustyjy skaicius Pasiskirstymas procentais
Year No. of respondents Distribution (%)
Tki 1990 m.

Until 1990 7 8,35
1990-1997 22 26,19
1998-2003 23 27,38

Nuo 2004 m.

Since 2004 32 38,08

1§ viso

Total 84 100

Nuo Nepriklausomybés atkiirimo iki 1997 m., kada buvo skatinamas tikininky tkiy
karimasis, net 26,2 % apklaustyjy pradéjo savo akininkavimo veiklg. Véliau seké ne ma-
ziau aktyvus pasirengimo stojimui j ES metas (1998-2003). Siuo laikotarpiu savo ikius
sukaré 27,4 % respondenty. Taciau pats aktyviausias pagal naujy tkiy karimasi buvo
laikotarpis nuo 2004 mety, Lietuvai tapus ES nare (kada atsirado iSmokos), - tuomet pra-
déjo tkininkauti 38,1 % apklausty respondenty. Lygindami du laikotarpius (iki 1990 m.
ir nuo 2004 m.) matome, kad 4,6 karto didesné dalis akininky pradéjo tkininkauti nuo
2004 mety (x* P < 0,05), kai buvo pradétos jgyvendinti ES rekomenduojamos paramos
kaimui ir Zemés kiui vystyti skirtos priemonés.

Apklausa apie tkininky ateities planus bei tolesnio jy tkininkavimo perspektyvas
parodé, kad daugelis tkininky, pradéjusiy veikla nuo 2004 mety, yra patenkinti savo
ukiy rezultatais. Abiejy tipy tkiuose tkininkaujanciy respondenty atsakymai buvo pa-
nasts. Misriame tkyje 21,4 % sudaro respondentai, kurie noréty pléstis, gyvulininkystés
tkyje - 22,9 % (1 pav.). Ukininkai, kurie patenkinti savo tkiu (patinka toks, koks yra, ir
apie ukio plétima negalvoja) misriame tkyje sudaro beveik dvigubai mazesng dalj nei
tkininkai, kurie noréty plésti tkj. Gyvulininkystés akiuose patenkinty savo rezultatais
tkininky buvo 8 kartus maziau negu norinciy plésti akius.

Ukininky, kurie yra nusivyle savo veiklos rezultatais ir nepatenkinti tikio efektyvumu,
misriame tkyje yra 2,25 karto maziau nei Gkininky, kurie noréty pléstis, tac¢iau gyvulinin-
kystés tkyje atitinkama tkininky grupé yra 4 kartus mazesné uz norinciy pléstis grupe.

L. Oberholtzer ir kt. [9] tkiy gyvybinguma skai¢iuoja pagal ikininky planus dar 10
mety plétoti Gkininkavimo verslg. Ukiai, kurie neplanuoja testi veiklos, traktuojami kaip
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MiSrus uikis
Mixed production farm

25 +
21,43
m Noréciau mesti Gkininkavima, bet neturiu galimybés keisti gyvenimo salygy (%)

20 - I'd liko to quit farming but have no possibilities to change life conditions

Man patinka mano Ukis toks, koks yra (%)

My farm statisfies me as it is

mAS noréc“:iau pléstis (%)
™ I'd like to extend 14,29
11,9 11,9
10 - 9,54 9,52
7,14 7,14
5 -
2,38 2,38 2,38
o . Bl
1ki 1990 m. Until 1990 1990-1997 m. 1998-2003 m. Nuo 2004 m. Since
2004
Gyvulininkystés ukis
Animal production farm
25 4 mNorédiau mesti Gkininkavima, bet neturiu galimybés keisti gyvenimo
salygy (%) 22,86

I'd like to quit farming but have no possibilities to change
life conditions

20 Man patinka mano tkis toks, koks yra (%)
My farm statisfies me as itis
mAS noréciau pléstis (%)
15 - I'd like to extend 14,29 14,29

11,43

Iki 1990 m. Until 1990 1990-1997 m. 1998-2003 m. Nuo 2004 m. Since 2004

1 pav. Ukininky perspektyvos pagal metus, kada pradéjo ukininkauti
Fig. 1. Future prospects of farmers by the start of farm managing
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MiSrus akis
Mixed production farm

18 +
16 -
14 -
12 -
10 -
8 .
6 -
4 .
2 .
0 1
0-5 5,1-10 10,1-15 15,1-20 20 ir daugiau
20 and more
mmmm Ukininky pasiskirstymas pagal zemés dydj Distribution of farmers by land area
Ukininkas/dkininko antroji pusé turi kitus darbus, nesusijusius su Zemés Gkiu
Farmer / farmes wife has other jobs non-related with agriculture
=== NUOMOjasi papildomai zemés Lease of land additionally
Gyvulininkystés ukis
Animal production farm
14
12
10
8 -
6 -
4 -
2 .
0 1
0-5 5,1-10 10,1-15 15,1-20 20 ir daugiau
20 and more

mmmm kininky pasiskirstymas pagal Zemés dydj Distribution of farmers by land area

Ukininkas/akininko antroji pusé turi kitus darbus, nesusijusius su zemeés dkiu
Farmer / farmes wife has other jobs non-related with agriculture

==te==NUoOmojasi papildomai Zzemés Lease of land additionally

2 pav. Pasiskirstymas pagal turimos Zemés dydj, Zemés nuomos klausima
ir kity darby, nesusijusj su Zemeés wikiu, turéjima
Fig. 2. Distribution by land area, lease of land and other unrelated jobs
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kelianciais grésme zemés tkio gyvybingumui, ypac jei jy savininkai neturi jpédinio arba
bent vieno tkyje dirbancio $eimos nario iki 55 m. Misriuose ir gyvulininkystés tkiuose
buvo 44,3 % respondenty, kurie noréty pléstis ir 14,76 %, kuriems jy tkis patinka toks,
koks yra. Tai taip pat rodo analizuojamy tkiy gyvybinguma (2 P < 0,05).

Anot V. Ratkevicienés, Lietuvoje vyrauja smulkas tkiai, kuriuose plétojama dau-
giasaké gamyba [11]. Respondeny pasiskirstymo duomenys pagal turimos Zemés ploty
dydj, Zemés nuomg ir kity turimy darby, nesusijusiy su zemés ukiu, masy apklausose
parodé, kad misriame tkyje 40,5 % tkininky turi 15,1-20 ha zemés, 0 47,0 % jy dar turi
kity darby, nesusijusiy su zemés tkiu (2 pav.). Gyvulininkystés Gkiuose vyravo dvi ap-
klausty smulkiy tkininky grupés: 0-5 ha Zemés turintys tkininkai sudaré 37,1 % ir i$ jy
net 53,9 % jy turéjo kitus darbus, nesusijusius su Zemés tkiu; 10,1-15 ha Zemeés turintys
sudaré 31,4 % apklaustyjy, i$ kuriy 45,5 % turéjo ir kitus darbus.

3 lentelé. Respondenty pasiskirstymas pagal amzZiaus grupes
Table 3. Distribution of respondents by age groups

Eil. Nr. Amziaus grupé Respondenty skaicius Respondenty pasiskirstymas procentais
No. Age group No. of respondents Distribution (%)
1 20-29 8 9,52
2 30-39 18 21,43
3 40-49 30 35,71
4 50-59 19 22,62
60 ir daugiau
> 60 and more ? 10.72
I viso
Total 84 100

Vertinant apklausoje dalyvavusiy tkininky amziy (3 lentelé) buvo nustatyta, kad
dauguma apklaustyjy (35,7 %) sudaro vidutinio amziaus aktyvis tkininkai (40-49 m.).
1,6 karto maziau respondenty buvo vyresnio amziaus (50-59 m.) grupéje. 60 ir daugiau
mety grupe sudaré 10,7 % respondenty (x? P < 0,05). Panasius duomenis nurodé ir kiti
autoriai [13] seniau atlike galvijininkysteés tikius turin¢iy tkininky apklausa. Musy atlik-
tas tyrimas parodé, kad jaunieji tkininkai iki 40 mety sudaré 30,65 %, tuo tarpu vidutinio
ir vyresnio amziaus grupe sudaré 58,33% respondenty.
jus nesuteikia informacijos apie Gkininky struktarg pagal amziy [9], t. y. neatsako j klau-
simg, ar jaunyjy tkininky dalis yra pakankama, siekiant i$saugoti tkiy gyvybinguma.

Misy tyrimuose respondenty pasiskirstymas pagal amziaus grupes atspindi bendra
Lietuvos demografine padétj, kuri, remiantis 2013 mety (V] ,,Zemés tikio informacijos
ir kaimo verslo centras“) Ukininky tkiy registro duomenimis beveik nesikeicia (pro-
porcijos pagal tkininky amziy) - daugiausia Gkininkaujanciy sudaro vidutinio ir vy-
resnio amziaus zmonés (47,0 %). Ukiai, kuriuose tkininkauja asmenys nuo 41 iki 65
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mety amziaus ar tkininkai, vyresniy nei 65 m. amziaus, sudaré 36,0 %. Jaunieji tkininkai
(asmenys iki 40 mety amziaus) sudaro 17,0 %. [vairiy $aliy autoriai [1, 6] tkininky kar-
ty atsinaujinimo problemos analizei taiko tkio demografinio gyvybingumo rodiklj. N.
Jurkénaité [6] sitlo tkj laikyti demografiskai gyvybingu, jeigu tkyje yra tkininkaujantis
asmuo arba bent vienas Seimos narys jaunesnis kaip 40 m. E. Dillon ir bendraautoriai [1]
gyvybingu tikiu jvardija tg, kuriame dirba bent vienas $eimos narys, jaunesnis kaip 45 m.
Misy tyrime 66,7 % tkininky sudaré asmenys iki 49 mety. Tai rodo analizuojamy tkiy
demografinj gyvybinguma. Sj rodiklj sitiloma taikyti kaip karty testinumo indikatoriy,
darant prielaida, kad tkininkaujantis $eimos narys iki 45 m. perims tkj.

4 lentelé. Respondenty pasiskirstymas pagal i$silavinimag
Table 4. Distribution of respondents by education

Issilavinimas Respondenty skaicius Respondenty pasiskirstymas procentais
Education No. of respondents Distribution (%)
Vidurinis 14 16,69
Secondary

Profesinis 12 14,26
Vocational

Aukstesnysis 26 30,95
High

Aukstasis 32 38,10
Higher

IS viso 84 100

Total

Kaip teigia K. Kavaliauskas [7], ikininky Zmogiskojo kapitalo kokybé priklauso nuo
issilavinimo lygio ir sukaupty ziniy kiekio. Kokybiskesnis zmogiskasis kapitalas didina
tkininko produktyvuma, nuo kurio priklauso tkio pajamy dydis ir ekonominis augimas.
Misy atliktame tyrime wkininky issilavinimo duomeny (4 lentelé) palyginimas rodo, kad
beveik 40,0 % apklaustyjy turi aukstajj iSsilavinima, 31,0 % - aukstesnijj, 16,7 % - vidu-
rinj, o maziausia dalis apklaustyjy — 14,3 % - turi profesinj iSsilavinima (x% P < 0,05).

Analizuojant santykj tarp asmens vaidmens socialinéje ir ekonominéje srityje, dar
vartojama socialinio kapitalo sgvoka. Kur socialinis kapitalas stiprus, ten Zzmonés jaucia
atsakomybe uz savo regiong, lengviau telkiasi bendrai veiklai, dalyvauja jvairiuose moky-
muose, seminaruose ir sprendzia iskilusias problemas [7].

I 3 pav. pateikty duomeny galima spresti, kad didzioji dalis Gkininky, dalyvavusiy
musy apklausoje, dalyvauja jvairiuose mokymuose, seminaruose. Tokiuose renginiuose
nedalyvauja apie 30,0 % tukininky. 2,4 karto didesnis skaicius respondenty, atsakiusiyjy
»taip“ negu ,ne® rodo $iuolaikiniy Gkininky Zingeiduma, norg dométis naujienomis (x
P < 0,05). Didziausia dalis Gkininky (38,1 %), priklausanciy potencialiems ir aktyviems
tkininkams (40-49 mety), misriame tkyje dalyvauja jvairiuose mokymuose, tik 7 % ne-
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dalyvauja. Gyvulininkysteés tkiuose — 34,3 %, i$ kuriy 14,3 % nedalyvauja seminaruose.

Kaip teigia A. Trisorio (2004), jauni tkininkai dazniau diegia technologines inovacijas ir
greiciau prisitaiko prie pokyciy. Analizuojamuose tkiuose maziausig dalj (7,1 %) suda-
ro jauni Gkininkai (20-29 mety), kuriy 67,0 % noriai dalyvauja seminaruose ir kituose
mokymuose.

Gauti duomenys atskleidé abiejy tipy tkiuose vyraujancia tendencija, kad iki 49

mety amziaus grupéms priklausantys tikininkai noriai dalyvauja jvairiuose mokymuose,
o0 50 mety ir vyresni Gkininkai jau neberodo noro tobuléti.

ISVADOS

70,0 % apklausoje dalyvavusiy tkininky turéjo mazus - iki 20 ha - Zemés tkius.
Didzioji dalis (38,1 %) apklaustyjy tkininky pradéjo tkininkauti nuo 2004 mety,
Lietuvai tapus ES nare.

Zmogiskojo kapitalo tyrimas, priklausantis nuo issilavinimo lygio ir sukaupty
ziniy kiekio, parodé gana auksta zmogiskajj kapitala: 40 % apklaustyjy turi aukstajj
issilavinima, 31 % - aukstesnjjj. Iki 49 mety tkininkai noriai dalyvauja mokymuose
ir seminaruose. Tai leidzia jiems sparciau diegti technologines inovacijas ir grei¢iau
prisitaikyti prie poky¢iy.

41,7 % apklausoje dalyvavusiy respondenty patenkinti savo tkiais (jy tkis patinka
toks, koks yra), 0 39,3 % apklausoje dalyvavusiy tkininky noréty plésti savo tkj.
Remiantis demografinio gyvybingumo analize perspektyvesniu laikytinas misrus
tikis, kuriame tikininkai iki 49 mety sudaro 71,0 %, o specializuotame gyvulininkystés
iikyje - 57,0 %.
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THE TENDENCIES OF DEMOGRAPHIC VIABILITY OF LITHUANIAN FARMS
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SUMMARY

The aim of the study was to analyse the tendencies of demographic viability of Lithuanian
farmers engaged in animal production on the basis of farmers’ age, their views on further
farm development, farm size and quality of human capital. The survey was conducted in
2013-2014 including 84 farmers from 10 regions of Lithuania.

The analysis of the survey indicated that there are two main types of farms, i. e. ani-
mal production and mixed production farms. Comparative analysis of these sectors has
been carried out. The majority (38.1%) of farmers started farming in 2004 when Lithu-
ania became the EU member, and most of them are satisfied with their farming results.
35.7% of the respondents were potential and active farmers of 40-49 years of age. 71.0%
of farmers had high or higher education level. There was a tendency in both types of
farms that farmers under 49 years of age were active participants in various trainings,
whereas those above 50 are not inclined to train any more.

Keywords: View point of farmers, animal production sector, mixed production sec-
tor, demographic viability of farms
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TEHIEHIINY TEMOTPA®VYECKOI JKMU3HECIIOCOBHOCTY XO3SMCTB
JINTOBCKUX ®EPMEPOB

IlTapyne Mapamunckene', Pyra IlIBeiicreHe, Buonera Pasmaiite

VHCTUTYT KUBOTHOBOLCTBA, JINTOBCKMUII YHUBEPCUTET HAYK 3[I0POBbA
P JKebenxoc yn. 12, LT-82317 Baticozana, Padsunuwxckuii p-ou, /lumea

PE3IOME

[lenpio paboThI OBIIO OIpefeNTNTb TeHAEHINN feMOorpadudecKoil KI3HeCOCOOHOCTH
JINTOBCKMX (pepMepOB, 3aHMMAIOIXCS SKUBOTHOBOACTBOM, I10 VX BO3PACTY, Be/IMYIHE
X034J1CTBa, MHEHMIO Ha JajIbHelilIee pa3BUTHE XO3AMCTBA M Ka4eCTBO YeTIOBEYECKOTrO
KanuTtana. PaccrnegoBanue nposefeno B 2013-2014 rr. o ompocy 84 ¢epmepos us 10
pernoHoB JINTBbI. Bblny BpifeneHbl 2 TUIIA XO35JICTB: KMBOTHOBOLYECKIIT I CMeIIaH-
Heiit. Hanbompinas dacts (38,1 %) omperieHHbIX hepMepOB HaYamM CBOK XO3SICTBEH-
HYIO JieATebHOCTD ¢ 2004 ropa, mocye BcTyieHns JIntsol B EBponeiickuit coros. Cpenn
OIIpOLIEeHHBIX (pepMepoB 35,7 % COCTaBWUIN aKTUBHBIE (epMepbl B Bo3pacTe 40-49 jer.
71 % depmepoB MMeeT BBICIIEE U CpefjHee CIelaibHoe 00pa3oBaHIe.

JlaHHbIe OITPOCOB ITOKa3asIy, 4YTO MOJIOfible pepMepblI (B BodpacTe 10 49 neT) 13 obe-
VX TPYIIII XO3AMCTB OXOTHO YYACTBYIOT B Pa3HBIX YUEHIAX, a pepMephl B BO3PACTE BbIIIE
50 y1eT TaKoro >kemaHys He IOKa3bIBaIOT.

KmroueBble cmoBa: mopxon ¢epmepa, )XMBOTHOBOGYECKUIT CEKTOP, CMEIaHHBIN
CEKTOD, fieMorpaduuecKasi XM3HeCIIOCOOHOCTh X0351ICTBa

' Asrop mis nepenucku. Ten. +370 422 65383, e-mail: gencentras@]lgi.lt
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NURODYMAI STRAIPSNIU AUTORIAMS

Zurnale ,Gyvulininkysté“ skelbiami aktualis, anksé¢iau spaudoje neskelbti (isskyrus
tuos, kurie buvo skelbti kaip trumpi pranesimai, paskaitos ar apzvalgos dalis), 2
recenzenty recenzuoti moksliniai straipsniai, kuriuose pateikiami naujausiy tyrimy
duomenys, aprobuoti redakcinés kolegijos. Redakcinei kolegijai uzsakius, skelbiami ir
apzvalginiai straipsniai.

Straipsniai skelbiami lietuviy, angly ir rusy kalbomis.

Straipsnis pateikiamas elektroniniu badu, iliustracijy byly formatai ,tif, ,pcx“ arba
»X1s“). Bendra straipsnio apimtis kompiuteriu rinkto teksto ne daugiau kaip 16
puslapiy. Kai yra iliustracijos ir lentelés, teksto apimtis atitinkamai mazesné. Tarp
eilu¢iy — du intervalai. Parasciy plotis: i$ vir§aus — 2 cm, i$ apacios — 2,5 cm, i$§ desinés
ir kairés — po 2,5 cm.

Autoriaus rankrastis turi visi$kai atitikti prestiziniam moksliniam straipsniui kelia-
mus reikalavimus. Jei su esminémis recenzenty pastabomis autorius nesutinka, redak-
cinei kolegijai rastu pateikiamas paaiskinimas. I§ kity mokslo jstaigy priimami mokslo
padalinyje ar katedroje apsvarstyti straipsniai, atitinkantys zurnalo profilj.

Straipsnio struktira: straipsnio antrasté; autoriy vardai, pavardés; jstaigos, kurioje
darbas atliktas, pavadinimas; straipsnio tekstas (santrauka; jvadas; tyrimy salygos
ir metodai; rezultatai ir jy aptarimas; i$vados; literatiira; santraukos angly ir rusy
kalbomis). Raktazodziai raSomi po santraukomis.

Kiekviena lentelé spausdinama atskirame lape, numeruojama ir turi pavadinimg (ne
angly k. straipsniy ir angly kalba). Lentelése ir paveiksluose duomenys neturi kartotis.
Tekstas raSomas lietuviy ir angly kalbomis, rusiskas tekstas — rusy ir angly kalbomis
staciu Sriftu.

Iliustracijy originalai pateikiami voke, ant jo nurodoma autoriaus pavardé ir straip-
snio pavadinimas. Iliustracijos turi bati kompaktiskos, tinkamos poligrafiskai re-
produkuoti.

Literat@iros $altiniai cituojami tekste, nurodant lauZztiniuose skliaustuose literattros
saraso eilés numerj (pvz., [6]). Literatiiros sarasas pateikiamas originalo rasyba ir
numeruojamas abécélés tvarka, nurodant straipsnio pavadinimg, leidinj, tomg ir t.
t. Literatiros sgrase pateikiama ne maziau kaip 10 ir ne daugiau kaip 30 literatiiros
$altiniy, kurie cituojami tekste. Cituotini naujausi literatiiros $altiniai, o senesni — tik
labai svarbtis. Mokslinés ataskaitos, vadovéliai, konferencijy tezés, zinynai, reklamin-
iai bukletai, rankrastiné medziaga bei laikra$¢iai literataros $altiniais nelaikomi ir j
sara$g nejtraukiami. UZsienyje leisty zurnaly, konferencijy pranesimy rinkiniy ir kity
leidiniy pavadinimai netrumpinami.

Straipsnj ir jo maketg (I korektiirg) autoriai turi pasirasyti.

Buatina nurodyti autoriy darbo arba namy telefono numerj.
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INSTRUCTIONS TO CONTRIBUTORS

The journal Gyvulininkyste:Mokslo darbai (Animal Husbandry: Scientific Articles)
welcomes papers reporting the latest results of research, previously unpublished
with the exception of short communications, parts of lectures or reviews. Each paper
should be subject to two scientific reviews and be approved by the Editorial Board,
review articles may also be submitted, if ordered by the Editorial Board.

Manuscripts may be submitted in Lithuanian, English or Russian.

Manuscripts and their appendices should be computer typewritten in double-line
spacing, illustration file format tif, pcx or xIs. Manuscripts should not exceed 16 pages
including tables and illustrations. The width of margins should be 2 cm at the top, 2.5
cm at the bottom and 2.5 cm on the right- and left-hand sides.

Manuscripts should conform to the requirements for a high-rank scientific paper. If
authors express disagreement with the principal comments of the reviewers, explana-
tions in written form should be sent to the Editorial Board. Contributions from other
scientific institutions in conformity with the areas of animal husbandry will be ac-
cepted, provided the papers were submitted for consideration at the scientific subdivi-
sion or department of the institution.

Manuscripts in general should be organized in the following order: title of the pa-
per; name(s) and surname(s) of the author(s); name, institution at which the work
was performed; abstract; introduction; materials and methods; results and discussion;
conclusions; references; summaries in English and Russian, keywords should follow
the abstract.

Each table should be compiled on a separate sheet, numbered, described by a title and
translated supplementary into English, if the manuscript is not in English. The same
material should not normally be presented in tables and illustrations. The text should
be written in Lithuanian and English, and Russian text in Russian and English.

The originals of illustrations should be enclosed in an envelope with the author’s name
and title of the paper indicated on it. Illustrations should be compact and fit for poly-
graphic reproduction.

Publications are cited in the text by indicating their current number for the list of
references in square brackets (e. g., [6]). The reference list should be arranged in al-
phabetical order in original spelling by indicating the title, publication, volume, etc.
It is recommended to include in the list of references no less than 10 and no more
than 30 publications cited in the text. Citation of the latest publications should be
presented, exceptions being made only for the most important older ones. Scientific
reports, text books, conference abstracts, reference books, commercial booklets and
newspapers are not acceptable for the reference list as well as manuscript material.
Abbreviations should not be used for the titles of journals, proceedings of confer-
ences and other publications issued abroad.

Authors’ signatures should be at the end of the paper and its second checked proofs.
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