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SUMMARY

Rapidly expanding world dairy market and increasing concern of con-
sumers about food quality encourage milk producers to implement new for-
age production and cows* feeding technologies, which increase productivity
of cows and improve microbiological and nutritional quality of raw milk.
Silage of high and stable quality, used on the dairy farms, implementing
modern technologies of forage production is related to the necessity perma-
nently feed grass and preserved grass forage (Ashbell et al. 2002, Weinberg,
Ashbell 2003). When raw material is ensilaged into rolls according to new
technologies, is improved silage hygiene quality and nutritional value and is
created possibility for longer storage period and market development (Ling-
vall 2002, Muck, O’Kiely 2002). Quality of grass forage when they are
grown and stored in Lithuania as well as improving production technologies
haven‘t been studied enough.

In order to decrease risk of undiserable processes and loss of nutritive
substances while producing silage of high and stable quality enzyme stimu-
lantor and inhibitor supplements are being used (Lingvall, 2002; Weinberg,
Ashbell, 2003), which stimulate fermentative processes and aerobic disso-
ciation, improve silage microbiological quality and assimilation in the or-
ganism of ruminants, as well as increasing production effectivity and
lengthening storage time (Heikkild, Toivonen, 2001; Guémundson, 2001b;
Lattame, Riho—Jaak, 2001; Nowak et al., 2004a,b). Fermentative supple-
ments should be selected according to the botanical composition of raw ma-
terial (Hetta et al., 2003; Kostulak—Zielinska et al., 2003), amount of dry
matter (Han et al., 2006) and amount of water soluble carbohydrates (Davies
et al., 2002; Slottner, Lingvall, 2002).

Milk — is considered to be a highly complicated biological system, and
its components are unstable and depend on a great variety of factors as well
as a cow health state (Sloth et al., 2003). Nutrition and health of cows are
closely related. Silage of poor quality can be a source of pathogens which
cause disturbances of metabolic processes and digestive system (Meyer—
Broseta, 2003; Luukkonen et al., 2005, Schaeren et al., 2005) and worsen
milk quality. The most harmful for human and animal health pathogens are
Brucella, Clostridium botulinum, Salmonella, Clostridium perfringes,
Staphylococcus aureus, Bacillus cereus, Listeria monocytogenes, Campylo-
bacter and Echerichia coli 0157:H7 (Leclerc et al., 2002). Consequently, it
seems reasonable to evaluate health state of the herd as early as possible.
One of the ways is various investigations of blood and milk parameters.
These parameters reveal energy balance and are important in order to pre-
vent diseases and reproductive disturbances in the herd, as biochemical pa-

rameters of cows blood reflect most precisely nutrition and metabolic dis-
turbances (Antanaitis et al., 2010). Due to the lack of energetic substances,
in the blood serum manifests shortage of mineral substances, as it is related
to poor feeding (Gustafsson, Carlsson, 1993). The highest part of the distur-
bances in metabolism are associated with calcium and phosphorus metabo-
lism and concentration of total fat and glucose in blood serum (Y. de Haas et
al., 2005).

Taking into consideration enumerated factors, the aim of our research
was to define nutritive value and quality of silage, produced in rolls, to
evaluate botanical composition of raw material, level of wilting and the ef-
fect of fermentation stimulating and inhibiting supplements on clinical and
physiological state of cows, their productivity, microbiological parameters
of milk and digestive processes.

Objectives

e To define the effect of fermentation inhibitors and stimulators and
raw material of different wilting on the process of silage in rolls fermenta-
tion and nitrogen compounds decomposition as well as on the level of its
variety.

e To define silage aerobic stability in rolls and its changes during stor-
age.

e To define silage microbiological composition in rolls and its changes
during storage.

e To compare the effectivity of fermentative inhibiting and stimulating
supplements and their effect on the process of silage fermentation under
laboratory and industrial conditions.

e To define the effect of fermentative inhibiting and stimulating sup-
plements on cows* productivity, milk chemical composition and its micro-
biological quality when cows are fed investigated silage.

e To define the effect of fermentative inhibiting and stimulating sup-
plements used in production of silage rolls on the clinical and physiological
state of cows and digestive processes.

Scientific novelty of the research

Complex investigation and comparison of silage produced in rolls nutri-
tional value and quality was carried out for the first time, taking into consid-
eration botanical composition of raw material, different level of wilting and
the effect of fermentation inhibiting and stimulating supplements. What is



more, was studied the effect of silage produced in rolls on clinical and
physiological state of cows, their productivity, milk microbiological pa-
rameters and digestive processes.

Practical value of the research

Different effectivity of used fermentation stimulator and inhibitor in si-
lage rolls produced under laboratory and industrial conditions was stated, as
well as decreased fungal population in silage during a long-term storage,
what ensure improved silage hygiene quality and high milk productivity of
cows, its microbiological quality without negative effect on clinical and
physiological state of cows and digestive processes. It is also the first time
by the method of thermovision analyzes was measured by aerobic processes
exuded heat in silage rolls.

MATERIAL AND METHODS OF INVESTIGATIONS

Location and time of the experiments, experimental design

The experiments were carried out during 2007-2010 at the Veterinary
academy of Lithuanian Health Science university, on A.Ulevicius farm
(Marijampoles region), at Olsztyn Warmia — Mazury university, on the ex-
perimental farm of Olsztyn Warmia — Mazury university, at the Institute of
National food and veterinary risk evaluation. In order to clarify objectives of
the research, the experiments was carried out in the following stages
(table 1 a, 1 b).

Technology of silage production in rolls. On the A. Ulevicius farm (A
and B experiments), on the experimental farm of Olsztyn Warmia — Mazury
university (C, D and E experiments) was produced silage in rolls of grass
and mixture of grass and legume plants with inhibiting and stimulating sup-
plements according to standard technology. Fermentation stimulator (bio-
logical preparation) consisted of — Lactobacillus casei ssp. rhamnozus 10"
g'1 and Propionibacterium freudenreichii ssp. Shermanii 10" g'. Fermenta-
tion inhibitor (chemical preservative) — consisted of formic acid —
55 percent, ammonium formiate — 24 percent, propionic acid — 5 percent,
benzoic acid — 1 percent and ethyl benzoate — 1 percent. Fermentation
stimulator and inhibitor were used in the form of water suspension, prepared
half an hour before application in the ratio 3.5 1/t of ensilaged material. For
A and B experiments silage was produced of the mixtures with the same
botanical composition which were wilted different time: for the experiment
A was produced of grass and alfalfa (G+A) wilted 6 hours silage with fer-
mentation stimulator supplement (S), silage with fermentation inhibitor sup-
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plement (I), control silage without supplements (0). For the experiment B
was produced of grass and alfalfa (G+A) wilted 24 hours silage (S), (I), (0).
For the experiments C, D and E silage was produced of mixtures with dif-
ferent botanical composition wilted for 4 hours: C — grass and alfalfa mix-
ture (G+A) silage (1), (0), D — grass mixture (G) silage (I), (0), E — grass and
red clover mixture (G+RC) silage (I), (0) (table 1 a).

Grouping of the experimental cows and feeding. Experiments with
cows were carried out on the same farms where was produced enrolled si-
lage. For the experiments were selected in total 316 Holstein Fryzer (HF)
breed cows. On A. Ulevicius farm for the experiments A and B were formed
three analogous groups of cows according lactation and productivity, which
were fed balanced ration with investigated silage: I control group of cows
was fed silage (0), II group — silage (S), III group — silage (I). On the ex-
perimental farm of Olsztyn Warmia — Mazury university for the experi-
ments C, D and E were formed two analogous groups of cows according to
lactation and productivity. The groups of cows were fed balanced ration
with investigated silage: I control group of cows was fed silage (0), II group
— silage (I)) (table 1 b).

The cows of all 5 experiments were kept indoors under the same condi-
tion, untied, milking was carried out mechanically into two milk lines twice
daily, water was given from automatic drinkers and cows were fed twice
daily preserved forage the whole year. Preserved forage was shared-out by a
forage trolley with a horizontal dispenser. Concentrated forage was given
each cow individually according to cows’ recognition system. Feeding ex-
periments of cows were divided into two periods: 15 day preparation period
and 30 day experimental period. During the morning feeding ration for all
groups of cows consisted of 15 kg/unit/d maize silage, experimental silage
ad libidum and concentrated forage (pelleted maize flour) were given each
cow individually according to the productivity.

The cows with milk yield higher than 16 kg/d, were additionally given
1 kg of concentrated forage per 2 kg of milk (0 kg; 0-3 kg; 3—6 kg; 6-9 kg;
>9 kg). The cows up to 100 days of lactation were given the amount of con-
centrated forage according to milk yield, since 100 days of lactation they
were given fixed amount of concentrated forage as it was defined at the be-
ginning of the experiment. In the afternoon the cows were given only ex-
perimental forage ad libidum. Cows’ daily ration corresponded to nutritional
standards (Tarvydas et al., 1995).



Table 1 a. Stages of the experiment
1 a lentelé. Bandymy etapai

I stage — [ etapas
Objective m);lsl Zl Type of produced silage Silage investigation
Tikslas .|Gaminamo siloso risis Siloso tyrimai
Bandymai
To define the (G+A) wilted 6 h 1. Investigation of ensi-
effect of differ- (Z+4L) vytinta 6 val. la'ged material chemical
Eg;})o;:gigil A |0~ control — kontrolinis | composition.

P terial S - stlTnulaFor - 2. Investigation of silage
ra.vlv Imateria’, d stimuliatorius chemical composition.
}Vl ting tll'.Ile an I — inhibitor — inhibitorius 3. Sllage microbiological
s‘teirrrnnlflralt tta:rl(:rll d (G+A) wilted 24 h investigation.
inhibitor on the (Z+L) vytinta 24 val. 4. Dynamics of silage

1 hemical 0 — control — kontrolinis fermentation under labo-
stlage chemical, B S imul ratory conditions
fermentative — stimulator — Ly corx .
and microbi- stirrfuli.at.orius S 5. llijfiz}luatlon of silage
ological pa- I — inhibitor — inhibitorius Ztaclhlt}’» il
. . Changes of silage com-
. ( ) i .

]rs;?:;jr; skir (V}+A w1.1ted 4h . position during storage.
Y ); . C (£+4L) vytinta 4 val. . 1. Silosuojamos Zaliavos
fingos botanines 0 — control — kontrolinis | .peminés sudsties tyrimai.
sudetles.zglza— I — inhibitor — inhibitorius |2 Siloso cheminés sudé-

}}aoihzo?};f;’:egqoen- (G) wilted 4 h ties tyrimai.

. S, 7 inta 4 val 3. Siloso mikrobiologiniai
tacijos stimulia- D (Z) vytinta 4 val. imai
toriaus ir inhi- 0 — control — kontrolinis 2} Si 109.0 fermentacijos
bitoriaus jtakq I — inhibitor — inhibitorius d.inam;' v la boratorl!némis
siloso chemi- salygomis
niams, fermen- (G+RC) wilted 4 h 5. Siloso s.tabilumo jverti-
taciniams ir (Z+RD) vytinta 4 val. :

; ; . E nimas.
mizkroblolo.gl- 0 — control — kontrolinis |6 Siloso sudéties pokyciai
niams rodik- I — inhibitor — inhibitorius |laikymo metu.
liams.

G - silage of grass mixture; G+A — silage of grass and alfalfa mixture;
G+RC - silage of grass and red clover mixture; 0 — silage without supple-
ments; S — silage with fermentation stimulator supplement; I — silage with
fermentation inhibitor supplement.

7+ L — Zoliy ir liucernos misinio silosas; Z — Zoliy misinio silosas;
Z + RD — Zoliy ir raudonyjy dobily misinio silosas; 0 — kontrolinis silosas
be priedy; S — silosas su fermentacijos stimuliatoriaus priedu; I — silosas su
fermentacijos inhibitoriaus priedu.

Table 1 b. Stages of the experiment
1 b lentelé. Bandymy etapai

11 stage — 1] etapas

\fiziologinei

biisenai bei

virskinimo
rocesams.

tiriamoyji (I)

II — experimental —

. Feeding silage L .
Objective Experi- No. of Investigation of experi-
. ments Gr. of cows mental cows
Tikslas Bandymai|<°%S Karvi Bandomy, karviy tyrimai
i Karviy sk. arviy gr. " why
To define the I — control — 1. Investigation of forage
effect of the kontrole (0) consumption in cows.
investigated A 65 II — experimental — |2. Investigation of cows’
silage on tiriamoyji (S) productivity.
cows® pro- III — experimental — |3- Investigation of cows*
ductivity, tiriamoji (I) milk composition.
milk chemij I— control — 4.'Inve§tigat'i0n of milk
cal composi- kontrolé (0) microbiological compo-
tl(?n an('i logi B 55 II — experimental — Smo?' ical i L
mlcroblg ogi- tiriamoji (S) 5. Clinical investigation
cal quality, . of cows.
c gt III — experimental — . Lo .
cows® clinical . - 6. Biochemical investiga-
. tiriamoji (1) . .
and physio- tion of cows* blood.
logical state I - control — 7. Investigation of silage
and digestive C 43 kontroliné (0) organic matter digestibi-
processes. - experimental — lity,
Nustatyti tiriamoji (1) 1. Karviy pasary suvar-
tiriamojo tojimo tyrimai.
siloso poveikj I- Cont,@ - 2. Karviy produktyvumo
karvi kontroliné (0) i
y pro- D 75 . tyrimai.
duktyvumui, u - exp?rlmental ~ |3. Karviy pieno sudéties
\pieno chemi- tiriamoji (1) tyrimai.
nei sudéciai 4. Pieno mikrobiologinés
ir mikrobio- kokybés tyrimai.
éogznez k{)ky— I — control — 5. Ka@zq klinikiniai
ei, karviy kontroliné (0) tyrimai.
klinikinei ir E 78 6.Karviy kraujo bioche-

miniai tyrimai.

7. Tiriamojo siloso orga-
ninés medziagos virski-
namumo tyrimai.

I — control group of cows fed silage without supplements (0); II — experimental
group of cows fed silage with fermentation stimulator supplement (S); III — experi-
mental group of cows fed silage with fermentation inhibitor supplement (I).

1 — kontroliné karviy gr. Serta silosu be priedy (0); Il — tiriamoji karviy gr. Serta
silosu su fermentacijos stimuliatoriaus priedu (S); Il — tiriamoji karviy gr. Serta
silosu su fermentacijos inhibitoriaus priedu ().

10




Methods of investigation

Methods of silage and ensilaged material investigation. Silage density in
rolls was defined according to the average weight of the roll, amount of dry
matter in silage and roll volume. An average weight of the roll was defined
according to the values obtained during the nutritional experiment. Volume
of the roll was calculated according to the cone model: 1.20 m height and
1.2 m diameter (Nowak 1999). The main chemical composition of raw ma-
terial and silage nutritive substances was measured by a standard AOAC
(1990) method. Organic matter was defined according to McDonald and
Henderson (1962) method. The amount of water soluble carbohydrates was
defined according to Dreywood (1946) method, described by Rutkowska et
al. (1981). The amount of dry matter in silage was defined according to
Haigh (1995a) equation. Fractions of fiber (NDF, ADF and ADL) were
evaluated according to Goering and Van Soest (1970) method, with an appa-
ratus ,,ANKOM 220“ (for grass and silage investigation) and ,,Foss Tecator
Fibertec 2010 apparatus (for concentrated mixtures investigation). Silage
pH was measured by an electrometric method with a pH-meter ,,HI 8314,
The amount of fatty acids (acetic, butyric, propionic) in their water extract
was defined by a gas chromatograph Hewlet Packard 6890 (with a flame
ionization detector FID). The amount of lactic acid was defined by Leppera
distillation method described by Skulmowski (1974). Dissociation of nitro-
gen fractions in the silage was carried out according to Brzoska et al.
(1999b) diagram. The amount of protein nitrogen was defined by Bernstein
method, the amount of ammonia nitrogen — by Conway method described
by Skulmowski (1974), the amount of ethanol was measured by Weiss-
bacha—Laubeg (1964) method. The level of proteolysis was defined accord-
ing to the amount of protein nitrogen in total nitrogen ratio to the amount of
protein nitrogen in the total amount of protein (100%) according to (Mess-
man et al., 1994). The amount of biogenic amines was measured by a high
pressure liquid chromatograph (HPLC) apparatus ,,Shimadzu* with UV-VIS
detector (wave length 546 nm) according to Joosten et al., Olieman (1986).

Microbiological composition of silage, ensilaged material and milk was
defined according to standards: total count of yeast and microscopic fungi
(LST ISO 21527-1:2008), total count of anaerobic bacteria Clostridium spp.
from saccharolytic and proteolytic groups (LST EN ISO 7937:2004), total
count of staphylococcus (LST EN ISO 6888-1+A1:2005), total count of Coli
Coliforms group bacteria (LST ISO 4831:2006), total count of mesophilic
aerobic bacteria (LST EN ISO 4833:2003), total count of Escherichia coli
bacteria (LST ISO 16649-2:2002/P:2009) and total count of Listeria mono-
cytogenes (LST EN ISO 6888-1+A1:2005), total count of milk fermentation
bacteria (PN-A—82055-17:1997).

11

Silage resistance to aerobic dissociation was defined according to
Ashbell et al. (2002) method.

Temperature of silage rolls was measured by the cameras of thermovi-
sion registration, this temperature is presented by Thermovision computer
system with thermal scanner AGEMA (model LWB 880), thermograms
were created and evaluated statistically by ThermoScope 2 program.

The amount of consumed forage was defined according to (Andersen et
al. 2003) method.

Milk yield of cows was measured daily at milking place during morning
and evening feeding. Changes of productivity level in cows with increased
amount of concentrated forage in ration (>9; 6,1-9; 3,1-6; 0-3; 0 kg), was
defined according to Minakowski et al. (2003).

Total amount of milk fat, protein, urea and somatic cell count were de-
fined by a Milko—Scan 605 (A/SN. FossElectric, Hillerod, Denmark).

Clinical investigation of cows was carried out according to Gabrijo-
lavicius (1991) method.

In the blood serum of cows were measured by a blood analyzer HI-
TACHI-705 (Boehringen Mannheim, Japan) total amount of protein, glu-
cose, calcium and phosphorus.

Silage organic matter digestibility was defined by the I stage in vitro
method (Monkeviciene, 1999).

Statistical data analysis was carried out by a statistic package Statistica
6. Chemical, microbiological data and data of aerobic incubation were
evaluated by the method of variation analysis of two factors. Differences of
average means and interaction value were defined according to Dunkan test.
The results of the experiments with cows were evaluated by the method of
variation analysis, taking into consideration the effect of preservation
method on cows productivity and forage consumption. Dependence among
silage chemical parameters used in industrial experiments and experimental
silage dry matter consumption and milk productivity (daily) were defined by
the method of linear, square and multifactorial regression. Analysis of multi-
factorial regression was carried out by the method of variables elimination.
The average means of the cows® feeding results were used for the analysis
(Huhtanen et al., 2003).

The results are considered to be reliable when P<0.05, the results are un-
reliable when P>0.05.
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THE RESULTS OF INVESTIGATION AND DISCUSSION

The results of silage chemical, fermentative and microbiological in-
vestigation

It was defined during the experiment B on A. Ulevicius farm that length-
ened wilting time of silage raw material effected silage density, increased
the amount of dry matter and decreased the amount of crude protein if to
compare to the experiment A (P<0.01). The amount of acid detergent fiber
(ADF) tended to be higher with longer wilting time, depended on botanical
composition of raw material and fermentation inhibitor which suppressed
increase of ADF (P<0.01). Longer wilting time and fermentative supple-
ments had the effect on lower amount of water soluble carbohydrates (WSC)
in all kinds of silage. Interaction of factors among wilting time, fermentation
supplements and amount of WSC (P<0.01) (table 2 a).

Table 2 a. Silage chemical composition in the experiments A, B (n=36)

Experiments A, B
Parameters Mix-| C Supplement — D Reliability

ture | (h) | 0 S I |[SEM| C | D [CD
Silage density, kg DM/m® |[G+A| 6 |[128.5|123.4[1222
G+A| 24 | 148.8 | 152.5|156.0
Dry matter, g/kg G+A| 6 |249.9]260.8|256.8|5.54 | **
G+A| 24 |374.9393.1|389.7| 6.33
Organic matter, g’kg DM [G+A| 6 |[899.6 | 899.7 | 900.7 | 2.96
G+A| 24 |904.8 | 893.4 [ 901.8 | 5.96
Total protein, glkg DM [G+A| 6 |[191.5]193.4|196.7 | 4.04 | **
G+A| 24 | 178.9|177.1 |192.0 3.65

WSC, g’lkg DM G+A| 6 | 827 | 47.7 | 86.9 | 6.90 | ** | ** | *x*
G+A| 24 | 303 | 189 | 66.2 | 8.92

NDF, g/kg DM G+A| 6 |480.2|466.7|455.9]10.84
G+A| 24 |501.2|477.0|459.7| 8.74

ADF, g/kg DM G+A| 6 |356.2|346.0 [336.1|13.00| ** | **
G+A| 24 |367.5|378.3|341.4| 8.84

ADL, g/lkg DM G+A| 6 | 58.1 | 42.1 | 48.0 | 5.50

G+A| 24 | 439 | 539 | 42.3 | 3.22

0 — control silage without supplements; S — silage with fermentation
stimulator supplement; I — silage with fermentation inhibitor supplement;
G + A — mixture of grass and alfalfa; C — wilting time; D — fermentation
supplement; C D — factors interaction; SEM — standard error deviation;
** — level of differences and interaction reliability, respectively P<0.01.
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Han et al. (2006) have also stated that increased amount of dry matter
(DM) in the ensilaged raw material is one of the main factors, limiting fer-
mentation processes and decreasing amount of WSC during the process of
silage fermentation. On the training farm of Olsztyn Warmia — Mazury uni-
versity in the experiments C, D and E it was defined that different botanical
composition and fermentation inhibitor had no effect on the silage density,
dry matter, crude protein and the amount of structural saccharides neutral
detergent fiber (NDF) and acid detergent lignin (ADL) fractions in the si-
lage. However, fermentation inhibitor increased amount of organic matter in
G+A and G+RC silage (P<0.01). Botanical composition and fermentation
inhibitor effected increased WSC amount in G+A and G+RC silage
(P<0.01) (table 2 b). The results of our investigations differ from the results,
obtained by Broderick et al. (2000), Siuta et.al. (2003), who defined that
legume plants have lower amount of WSC if to compare to the amount of
WSC found in grass.

Table 2 b. Silage chemical composition in the experiments C, D, E (n=36)

Experiments C, D, E
Parameters Supple- Mixture — M Reliability
M7 |G+A| G |G+RC[SEM| D |M DM
Silage density, kg DM/m’ 0 177.1 [ 156.3 | 167.7
I 170.3 | 154.6 | 170.5
Dry matter, g/kg 0 3922 1382.1 | 385.0 | 7.51
1 407.4 [ 394.9 | 385.4 (10.67
Organic matter, g’lkg DM 0 886.2 | 899.7 | 899.3 | 7.01 | **
I 903.8 | 896.9 | 909.2 | 0.54
Total protein, g/lkg DM 0 137.5|167.9 | 153.4 |10.62
I 138.8 [ 166.9 | 151.2 | 7.68
WSC, g/kg DM 0 68.0 | 33.6 | 54.6 |8.60 | * |*¥ | **
1 88.1 | 254 | 97.0 [18.97
NDF, g/kg DM 0 581.6 | 547.6 | 574.7 |14.89 *
I 580.8 | 585.6 | 546.7 |15.12
ADF, g/kg DM 0 318.6 | 286.8 | 308.2 [10.55 **
I 317.9 |266.5| 297.0 | 7.78
ADL, g/lkg DM 0 33.8 | 33.2 | 32.0 |2.66
I 329 | 35.0 | 30.3 |2.98

0 — control silage without supplements; I — silage with fermentation inhibitor
supplement; G + A — mixture of grass and alfalfa; G — grass mixture; G + RC —
mixture of grass and red clover; D — fermentation supplement; M — ensilaged
mixture; D M — factors interaction; SEM — standard error deviation; *, ** —
level of differences and interaction reliability, respectively P<0.05, P<0.01.
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During the experiments A and B was not defined the effect of different
wilting time and fermentation supplements on ensilaged mixture pH, total
amount of acids and intensity of lactic acid fermentation. Decreased amount
of propionic acid was effected by longer wilting time and fermentation sup-
plements (P<0.01), the amount of butyric acid and ethanol — by fermentation
supplements (P<0.01). Longer wilting time positively effected silage micro-
biological quality: decreased yeast, microscopic fungi and Clostridium spp.
count (P<0.01). Fermentation inhibitor limited yeast (P<0.05) and Clostri-
dium spp. count (P<0.01) (table 3 a).

Table 3 a. Silage fermentative and microbiological composition in the
experiments A, B (n=36)

Experiments A, B

Parameters Mix- | C Supplement — D Reliability
ture | (h) | 0 S I [SEM|C|D|CD

pH G+tA | 6 |4.62 |4.50 | 4.83 |0.11
G+A | 24 | 479 | 4.55 | 4.86 | 0.11

Lactic acid, g’kg DM G+A | 6 |[1255(118.5(104.1|7.42
G+A | 24 | 98.7 |111.6] 99.8 | 6.46 | *

Acetic acid, g’lkg DM GtA | 6 |373]278|26.1 |6.34
G+A | 24 | 112|282 | 13.2 |3.89

Propionic acid, g’kg DM GtA | 6 |0.18|0.24 | 0.37 | 0.03 | **|**| *
G+A | 24 | 0.03 | 0.11 | 0.27 | 0.05

Butyric acid, g’lkg DM G+A | 6 |0.36]0.66 | 0.06 |0.18 ok
G+A | 24 | 0.08 | 0.20 | 0.04 | 0.16

Total acids, g/lkg DM G+A | 6 [162.8(147.1(130.6|10.68

GtA | 24 |110.7(1399|113.4| 6.92
ILactic acid/total acids, % G+tA | 6 | 778|814 80.2|2.99
G+A | 24 | 89.9 | 78.9 | 88.3 |2.98

Ethanol, g/kg DM G+A | 6 |[12.46] 7.80 | 6.30 | 0.22 *k
G+A | 24 |12.56| 6.42 | 6.42 | 0.27

Yeasts, log cfu/g GtA | 6 |7.72|6.82|3.02 |0.53 |**| * | *
G+A | 24 | 3.19 | 3.82 | 2.00 | 0.31

Moulds, log cfu/g GtA | 6 |527 654|321 |0.71 |**

G+tA | 24 | 244 | 3.36 | 2.82 | 0.63
Clostridium spp., log cfu/g GtA | 6 |3.54|4.03 271 | 030 |**|** *
G+A | 24 | 253 152|148 |10.23

0 — control silage without supplements; S — silage with fermentation
stimulator supplement; I — silage with fermentation inhibitor supplement;
G + A — mixture of grass and alfalfa; C — wilting time; D — fermentation
supplement; C D — factors interaction; SEM — standard error deviation; *, **

— level of differences and interaction reliability, respectively P<0.05,
P<0.01.
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In the experiments C, D and E was stated very different effect of botani-
cal composition and fermentation inhibitor on the intensity of fermentation
process on the ensilaged mixtures. On the silage botanical composition
greatly depended the amount of lactic acid, propionic acid, total acid, etha-
nol and yeast count (P<0.01), count of microscopic fungi and Clostridium
spp. (P<0.05). Fermentation inhibitor limited the amount of butyric acid
(P<0.05), ethanol, count of yeast and Clostridium spp. (P<0.01), the amount
of propionic acid increased (P<0.05) if to compare to the control silage (tab-
le 3 b).

Table 3 b. Silage fermentative and microbiological composition in the
experiments C, D, E (n=36)

Experiments C, D, E
Supple- Mixture — M Reliability

ment=| -, Al G |G+RC|SEM|D |M DM

D

542 | 435 | 494 | 021
545 | 465 | 490 | 0.20
54.89 | 96.73 | 68.50 | 8.95 Rl
48.15 17049 | 81.71 | 7.55
12.47 | 1831 | 20.04 | 3.11
1042 | 16.82 | 1521 | 2.51
0.15 | 0.03 0.11 | 0.02 | * |** | **
0.30 | 0.18 0.25 | 0.04
3.01 | 0.44 641 | 220 | *
0.16 | 0.17 | 0.10 | 0.09
70.52 | 115.5| 97.48 |11.38| * | **
59.03 | 87.44 | 97.28 | 8.49
77.45 | 83.58 | 71.17 | 4.51 *
82.07 | 75.56 | 84.65 | 3.26
23.1 | 155 262 | 0.27 | ** | **
11.5 | 14.1 15.1 | 0.15
4.51 | 6.37 6.94 | 0.52 | #x | xx ) *
397 | 685 | 479 | 0.56
2.00 | 243 437 | 0.64 *
2.00 | 2.78 3.57 1048
337 | 294 | 2.82 | 031 |**| *
2.73 | 2.34 1.86 | 0.21

IParameters

ipH

Lactic acid, g’lkg DM
Acetic acid, g’lkg DM
Propionic acid, g’kg DM
Butyric acid, g/lkg DM
Total acids, g/lkg DM
ILactic acid/total acids, %
Ethanol, g/kg DM
|Yeasts, log cfu/g
Moulds, log cfu/g

Clostridium spp., log cfu/g

HOHOHHOHO MO HOMHOMHEO O —OMHO

0 — control silage without supplements; I — silage with fermentation inhibitor
supplement; G + A — mixture of grass and alfalfa; G — grass mixture; G + RC —
mixture of grass and red clover; D — fermentation supplement;
M - ensilaged mixture; D M — factors interaction; SEM — standard error deviation;
*, *#*% —level of differences and interaction reliability, respectively P<0.05, P<0.01.
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Considerable effect of fermentation inhibitor on the fermentative proc-
esses of the ensilaged material was not stated. In our opinion, it may be re-
lated to the amount of formic acid.

In the experiment B it was found, that longer wilting time decreased the
amount of total nitrogen (N—total) (P<0.01) and ammonia nitrogen (N-NH3)
(P<0.05) if to compare to the experiment A. Fermentation supplements in-
creased the amount of protein nitrogen (N—protein) compounds, decreased
non protein nitrogen (N—non protein) compounds and ammonia nitrogen
amount (P<0.01). Protein dissociation was by 9.3 percent stronger in silage
B (0), if to compare to silage A (0) (P<0.05). Fermentation supplements
suppressed protein dissociation (P<0.05) (table 4 a).

Table 4 a. Amount of nitrogen compounds in the experiments A, B (n=36)

Experiments A, B

Parameters Mix- | C Supplement — D Reliability
ture ()| 0 | S I [SEM[C[D|CD

IN-total, g’lkg DM G+A | 6 [30.6 309 | 31.5 |0.65|**
G+A (24]28.6 |283 | 30.7 |0.63

IN-protein, g/’kg DM G+A | 6 | 15.1 |15.10 16.6 |0.66 *x
G+A |24]12.6 | 13.9| 169 |0.86

IN—non protein, g/kg DM GtA |6 | 155|158 | 149 |0.72 *
G+A |24]16.0 | 144 | 138 |0.68

IN-NH3;, g/kg DM G+A | 6 | 1.65|2.77 |1.97/1.52| 0.53 | * [**
G+A |24 1.01 | 0.64 [1.46/0.95| 0.13

IN-protein/N-total, g/kg N G+A | 6 [493.4|489.0| 527.0 | 1.49 ok

G+A |24(441.0|1491.0| 551.0 |2.31
N-non protein /N-total, g/lkg N| G+A | 6 |506.6(511.0| 473.0 | 1.98 **
G+A [24(559.0(509.0| 449.0 |2.12

IN-NH3/N-total, g/lkg N G+A | 6 | 53.9 | 89.6 |62.6/48.2|16.73| *
G+A |24 353 |22.6 [47.5/30.9| 3.89
Degree of proteolysis, % G+A | 6 | 66.8 | 66.3 714 |0.69 | * | *

G+A |24 575|640 719 094

0 — control silage without supplements; S — silage with fermentation stimula-
tor supplement; I — silage with fermentation inhibitor supplement;
G + A — mixture of grass and alfalfa; C — wilting time; D — fermentation sup-
plement; C D — factors interaction; SEM — standard error deviation; *, ** — level
of differences and interaction reliability, respectively P<0.05, P<0.01.

It was defined during our experiments that fermentation inhibitor had
stronger effect on protein dissociation than longer wilting time. Activity of
fermentation stimulator was defined in raw material with higher amount of
dry matter. In the experiments C, D and E was defined the effect of botani-
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cal composition on the amount of protein nitrogen in silage: the highest
amount was found in G silage (0) and G+RC silage (0) (P<0.01). In G si-
lage (0) protein dissociation was by 13.3 percent weaker if to compare to
G+A silage (0), and by 15.8 percent weaker if to compare to G+RC si-
lage (0) (P<0.01). Fermentation inhibitor effected process of deamination
and decreased the amount of ammonia nitrogen (P<0.05) (table 4 b).

Table 4 b. Amount of nitrogen compounds in the experiments C, D,
E (n=36)

Experiments C, D, E
Parameters Supp- Mixture — M Reliability
lement
D G+Al G G+RC [SEM|D(M|DM

IN-total, g/lkg DM 0 [21.99(26.87| 24.54 |1.69

I [22.20(26.70| 24.06 |[1.23
IN-protein, g/kg DM 0 [11.15]15.21| 12.68 |[0.73 o

I |12.16]14.38| 13.23 [0.75
IN—non protein, g/kg DM 0 10.84|11.66| 11.86 |0.43

I 10.04|12.32| 10.83 |0.29
IN-NH3;, g/kg DM 0 1.33 | 1.24 1.81 032 *

I 0.73 | 1.14 | 1.39/0.95 | 0.11
N-protein/N-total, g/kg N 0 [507.0{566.1| 516.7 |6.74 *

I |547.7|538.6| 551.3 |[2.06
IN—non protein /N-total, g/kg N| 0 |493.0(1433.9| 4833 |8.13 *

I |452.3]461.4| 4487 [4.77
IN-NH3/N-total, g/lkg N 0 60.48146.14| 73.75 [10.56 *

I 32.88142.70(57.77/39.5| 2.96
Degree of proteolysis, % 0 62.0 | 75.3 59.5 10.75 o

I 67.0 | 71.5 63.6 0.38

0 — control silage without supplements; I — silage with fermentation inhibitor
supplement; G + A — mixture of grass and alfalfa; G — grass mixture; G + RC —
mixture of grass and red clover; D — fermentation supplement;
M — ensilaged mixture; D M — factors interaction, SEM — standard error devia-
tion; *, ** — level of differences and interaction reliability, respectively P<0.05,
P<0.01.

It was defined during our experiments, that different botanical composi-
tion of the ensilaged material effected fluctuations in the amount of protein
nitrogen, however, fermentation inhibitor had no considerable effect on pro-
tein dissociation.

It was defined in the experiment B that longer wilting time effected de-
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creased amount of biogenic amines tyramine (TA), putrescine (PUT) and
cadaverine (CAD) in their total amount: histamine (HA) and tyramine, pu-
trescine and cadaverine if to compare to the experiment A (P<0.01). Fer-
mentation inhibitor limited the process of all investigated biogenic amines
and decreased their amount in silage A (I), (S) and silage B (I), (S), inde-
pendently on wilting level if to compare to the control silage (0) (P<0.01).
Fermentation stimulator limited the process of investigated amines hista-
mine, putrescine and cadaverine if to compare to the control silage (0) and
decreased their amount in silage, independently on mixture wilting level,
except from amine tyramine (P<0.01) (table 5 a).

Table 5 a. Amount of biogenic amines in the experiments A, B (n=36)

Experiments A, B

Parameters Mix-| C Supplement — D Reliability
ture | (h) 0 S I |SEM | C|D|CD
Histamine, mg/kg DM |G+A| 6 |223.8 | 156.2 | 78.5 | 35.1 *x

G+A| 24 | 173.2 | 143.8 | 76.0 | 36.9
Tyramine, mg’kg DM |G+A| 6 | 938.5(1079.9|610.4| 144.7 | ** | *
G+A| 24 | 395.1 | 607.8 |103.2| 164.2
Putrescine, mg/kg DM |G+A| 6 | 877.2 | 342.6 |166.7 | 149.1 | ** | ** | **
G+A| 24 | 231.7 | 218.4|29.1 | 52,5
Cadaverine, mg/kg DM |G+A| 6 | 589.4 | 277.3 |268.3| 90.1 | ** | **
G+A| 24 | 1247 | 119.8 | 54.6 | 233
HA+TA, mgkg DM |G+A| 6 [1162.2]1236.1|688.9| 165.1 | ** | **
G+A| 24 | 568.2 | 751.6 | 179.3 | 164.5
PUT+CAD, mg/kg DM |G+A| 6 |[1466.6| 619.9 |435.0| 233.0 | ** | **
G+A| 24 | 3564 | 338.2 | 83.7 | 64.1
HA+TA/PUT+CAD G+A| 6 |0.776 | 2.675 |2.233| 0.51
G+A| 24 | 1.619 | 2.599 [2.421| 0.67

0 — control silage without supplements; S — silage with fermentation stimula-
tor supplement; I — silage with fermentation inhibitor supplement;
G + A — mixture of grass and alfalfa; C — wilting time; D — fermentation sup-
plement; C D — factors interaction; SEM — standard error deviation; *, ** — level
of differences and interaction reliability, respectively P<0.05, P<0.01.

It was also defined in our experiments that increased amount of DM in
the ensilaged material decreased the amount of biogenic amines, and it cor-
responds the results obtained by Krizek (1993) and Van Os (1996). It was
defined in the experiments C, D and E that different botanical composition
had greater effect on the amount of biogenic amines histamine and putre-
scine in G silage (0) and G+RC silage (0) than used fermentation inhibitor
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(P<0.01) (table 5 b). In our opinion, the amount of particular biogenic
amines in silage depends on the epiphytic microflora of plant species in the
ensilaged raw material.

Table 5 b. Amount of biogenic amines in the experiments C, D, E (n=36)

Experiments C, D, E
Parameters Supple- Mixture — M Reliability
MMT1G+A| G |G+RC| SEM |D|M DM

Histamine, mg/kg DM 0 55.0 | 190.36 | 162.20 | 29.48 *k

I 52.55 | 99.03 | 97.96 | 18.40
Tyramine, mg/kg DM 0 442.2211074.11| 449.90 | 166.58

I 391.10|1015.51| 162.48 | 149.31
Putrescine, mg/kg DM 0 250.27|1090.73| 644.78 | 150.10 **

I 370.85[1405.68| 360.76 | 91.72
Cadaverine, mg/kg DM 0 499.02 | 504.81 | 522.20 | 134.61

I 400.25| 503.59 | 255.61 |120.09
HA+TA, mg/kg DM 0 497.2211264.47| 612.11 |180.87

I 443.65|1114.54| 260.45 | 78.96
PUT+CAD, mg/kg DM 0 749.2911595.54|1166.98|176.18 *

I 771.1 [1909.27| 616.38 | 155.04
HA+TA/PUT+CAD 0 0.663 | 0.792 | 0.524 | 0.23

1 0.575 | 0.583 | 0.442 | 0.21

0 — control silage without supplements; I — silage with fermentation inhibitor
supplement; G + A — mixture of grass and alfalfa; G — grass mixture; G + RC —
mixture of grass and red clover; D — fermentation supplement;
M — ensilaged mixture; D M — factors interaction; SEM — standard error devia-
tion; *, ** — level of differences and interaction reliability, respectively P<0.05,
P<0.01.

It was defined in the experiments A and B that longer wilting time ef-
fected pH value (P<0.05) during aerobic incubation. Fermentation supple-
ments and longer wilting time of raw material increased the amount of car-
bon dioxide (CO;) during aerobic incubation, especially in silage B (S)
(P<0.01), if to compare to silage B (0). Longer wilting time of raw material
effected decreased loss of WSC (P<0.01), if to compare to the silage with
higher humidity. Fermentation supplements effected loss of WSC amount:
in silage B (I) they were higher (P<0.01) if to compare to silage B (S). Fer-
mentation supplements increased count of microscopic fungi in silage B (S)
if to compare to silage B (0) (P<0.05) (table 6 a).
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Table 6 a. Silage chemical, fermentative and microbiological parame-
ters after 6 days of aerobic incubation at the temperature of 20 °C in the
experiments A, B (n=6)

Experiments A, B

Parameters Mix- | C Supplement — D Reliability
ture ()] 0 [ S 1 [SEM|[c[D]cD

ipH G+A| 6 | 6.80 | 5.65| 6.50 | 0.38 | * ok
G+A |24 5.18 | 6.81 | 5.44 | 0.48

Increase G+tA| 6| 2.18 [ 097 | 1.68 | 0.42 *k
G+A |24 0.39 [ 2.18 | 0.60 | 0.83

DM - decrease, g/kg GtA| 6| 241 |16.1| 134|724

G+A (24| 199 |35.1| 13.1 |7.17
ICO, formed during incubation G+A| 6 [23.46|9.27 [ 10.12 | 4.39 |**|**
G+A |24 9.20 |56.63|12.41 [13.38
'WSC — decrease, g/lkg DM G+A| 6 | 52.1 |24.6 | 39.2 [17.55]%*|**
G+A (24| 5.5 | 49 | 31.3 | 7.61
/Acetic acid — increase, g’kg DM |G+A | 6 | 6.9 [-7.64|-8.78 |5.45 **
G+A (24| 7.7 |-2.62] 1.54 | 2.98
Lactic acid — decrease, g/kg DM | G+A | 6 |83.39(50.90|53.01|12.29 *
G+A |24 31.8 |55.22]19.64 |15.62
IN-NH3/N-total — increase, g’lkg | G+A | 6 [27.97(25.70|21.22 | 9.46
G+A [24(21.76|7.53 | 11.51 | 6.64

\Yeasts, log cfu/g G+A| 6 | 6.04 | 6.54 | 7.76 | 0.98 *
G+A |24 7.31 | 7.58 | 3.03 | 1.53

Increase Gt+A | 6 | -47.8 |112940|54960
G+A |24 (13189]12940| 1.7

Moulds, log cfu/g G+A| 6 | 4.63 |6.12| 2.03 |1.19 *
G+A 24| 422 |7.68| 5.06 | 1.54

Increase GtA| 6 | 44 |-1.2 | -15

G+A 24| 60 20900 174

0 — control silage without supplements; S — silage with fermentation stimula-
tor supplement; I — silage with fermentation inhibitor supplement; G + A —
mixture of grass and alfalfa; C — wilting time; D — fermentation supplement;
C D — factors interaction; SEM — standard error deviation; *, ** — level of dif-
ferences and interaction reliability, respectively P<0.05, P<0.01.

It was also defined in the experiments C, D and E that different botanical
composition and fermentation inhibitor decreased the value of pH (P<0.01).
Different botanical composition effected carbon dioxide, acetic acid, lactic
acid, ammonia nitrogen, yeast and microscopic fungi count (P<0.01) of the
incubated silage (table 6 b).
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Table 6 b. Silage chemical, fermentative and microbiological pa-
rameters after 6 days of aerobic incubation at the temperature of 20 °C
in the experiments C, D, E (n=6)

Experiments C, D, E
Supple-| Mixture — M Reliability

IParameters i
me]‘)‘ G+A| G |G+RC|SEM|D |MDM
pH 6.51 | 5.60 | 6.87 | 0.45 | ** [**
6.14 | 496 | 532 | 034
Increase 129 | 123 | 2.00 |0.40

0.57 | 047 | 0.54 | 0.15
322 1396 | 542 | 151
274 | 281 | 256 | 7.69
20.53 [31.56| 29.90 | 4.48 *x
13.57 {19.43| 18.77 | 1.49
38.63 | 11.5 | 27.5 | 6.06 | **| *
54 | 83 | 28.1 |10.90
-0.51 | 5.71 | 1692 | 3.86 | * |**
-1.62 | 2.18 | 690 |3.85
12.31 |59.24| 40.56 |13.36 ok
-5.58 1 9.28 | 25.29 |10.53
16.60 | 7.83 | 21.7 | 7.09 *x
20.85 (333 | 39.7 | 9.90
7.63 | 5.87 | 7.00 | 1.12 *x
6.21 | 6.11 | 439 | 1.68
1300 |-2.37| 1.14
174 |-6.12| -2.59
2.82 | 445 | 3.03
2.00 | 446 | 240
6.6 | 104 | -22 | 0.61 *x
6.6 48 | -14.8 | 0.67

DM — decrease, g/kg

CO, formed during incubation
'WSC — decrease, g’kg DM
|Acetic acid — increase, g'lkg DM
Lactic acid — decrease, g/lkg DM
IN-NH3/N-total — increase, g/kg
Yeasts, log cfu/g

Increase

Moulds, log cfu/g

Increase

HOHOHOMHO O HFHOMHOMHFO O HOMHO~O

0 — control silage without supplements; I — silage with fermentation inhibitor
supplement; G + A — mixture of grass and alfalfa; G — grass mixture; G + RC —
mixture of grass and red clover; D — fermentation supplement; M — ensilaged
mixture; D M — factors interaction; SEM — standard error deviation; *, ** —
level of differences and interaction reliability, respectively P<0.05, P<0.01.

Rather intensive aerobic dissociation found during our experiments in all
types of investigated silage might have been caused by comparatively long
(7 month) storage of rolls and confirmed the results obtained by Ostrowski
(1995).
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In the experiment B having carried out investigations in order to com-
pare the effect of fermentation supplements on the fermentation level under
laboratory and industrial conditions, it was defined that silage of the same
raw material produced under laboratory condition had higher amount of
lactic and acetic acid, lower pH and amount of WSC if to compare to the
silage produced in rolls. Application of fermentation stimulator for the pres-
ervation of rolls under industrial conditions tended to be less effective than
under laboratory conditions. The results only confirm Slottner (2002) state-
ment, that when raw material in silage rolls is unchopped, different condi-
tions for forage fermentation are created if to compare to the chopped raw
material, used under laboratory conditions.
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Fig. 1. Silage (0) roll thermogram and histogram (outer view — December)
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In the experiment B having completed thermovision investigation, was
defined, that in all investigated silage rolls the highest temperature was in
the center of the rolls if to compare to peripheral layers. The strongest corre-
lation was found among thermovision histograms, carried out in December
(after 7 month) and in June (after 13 month) in the silage without fermenta-
tion supplements (P<0.05) (fig. 1-4). Correlation was not found among used
fermentation supplements and heat production during storage of silage rolls.
It can be concluded that due to the insufficient density in the central part of
silage roll, when higher amount of silage liquid was produced, organic mat-
ter oxidation process is more intensive, consequently, the highest tempera-
ture was measured in this part of the silage roll and the results corresponded
to the ones reported by Suokann et al. (2001), Keller et al. (1996).
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Fig. 2. Silage (0) roll thermogram and histogram (axial section — December)
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Fig. 3. Silage (0) roll thermogram and histogram (outer view — June)

It was defined in the experiment B that longer storage of silage rolls in-
creased yeast count in the silage rolls after 13 month of storage if to com-
pare to 7 month (P<0.05). Fermentation stimulator and inhibitor limited
propagation of Clostridium spp. from saccharolytic group (P<0.05) and pro-
teolytic group (P<0.01). Fermentation stimulator also limited spread of mi-
croscopic fungi population (P<0.05).
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Fig. 4. Silage (0) roll thermogram and histogram (axial section — June)

Results of experimental cows investigation

It was defined in the experiments A, D and E that consumption of inves-
tigated silage was lower than in the experiments B and C. In the experiment
A on A. Ulevicius farm was defined that the cows consumed of investigated
silage (S) by 1.67 kg/d less, silage (I) — by 0.27 kg/d less if to compare to
the control group. In the experiment B consumption of the investigated si-
lage (S) was by 1.08 kg/d higher and silage (I) — by 0.48 kg/d lower if to
compare to the control group. On the experimental farm in Olsztyn Warmia
— Mazury universitety in the experiments C, D and E was found that con-
sumption of investigated silage (I) was higher if to compare to the control
group. In the experiment C consumption of the investigated silage (I) was
by 3 percent higher, E — by 2 percent and D — by 1 percent higher if to com-
pare to the control group (fig. 5). In the experiment A silage (S),(I) lower
consumption might have been caused by higher amount of concentrates
given to cows (2.5 kg per cow daily) due to high productivity.
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Fig. 5. An average forage amount consumed by cows in the experi-
ments A, B, C, D and E (kg DM/d)

I — control group of cows fed silage without supplements (0); I — experimental
group of cows fed silage with fermentation stimulator supplement (S); III — ex-
perimental group of cows fed silage with fermentation inhibitor supplement (I).

It was found in the experiments A, D and E that average milk yield
tended to be higher if to compare to the experiments B and C. In all the ex-
periments when cows were fed investigated silage (S),(I) milk amount in-
creased (P>0.05) if to compare to the groups of cows fed control silage (0).
In the experiment A average milk yield in all groups of cows were higher
(fluctuated from 31.82 kg/d to 32.57 kg/d) if to compare to the experiments
B, C, D, E. In the experiment C the average milk yield in all groups of cows
was lower (fluctuated from 21.85 kg/d to 23.54 kg/d) if to compare to the
experiments A, B, D, E (fig. 6). The results of our investigations were simi-
lar to the results obtained by Keady et al. (2002), Onetti et al. (2004), Groff
and Wu (2005), Dillon et al. (2002),Yrjdnen et al (2003), Kuoppola et al.
(2004).
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Fig. 6. Average milk yield in the experiments A, B, C, D and E (kg/d)

I — control group of cows fed silage without supplements (0); II — ex-
perimental group of cows fed silage with fermentation stimulator supple-
ment (S); III — experimental group of cows fed silage with fermentation in-
hibitor supplement (I).

In the experiments A, B, C, D and E milk composition investigation re-
vealed that the average milk fat in the experiments B, C and E in all groups
of the experimental cows was higher if to compare to the experimental
groups of cows in the experiments A and D. Fermentation supplements had
no effect on the amount of fat. The amount of milk protein in all the experi-
ments was very similar and increased in the groups of cows fed investigated
silage (S),(I) (P>0.05) if to compare to the control groups of cows. Fermen-
tation supplements had no effect on the somatic cell count and tended to be
very similar in all groups of cows (table 7).
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Table 7. The results of milk composition in the experiments A, B, C,
D and E (n=36)

Experi- . Parametgrs
ments Group of cows Fat, Protein, | Somatic cell Urea,
g/kg g/kg count, Ln mg/1
I — control (0) 39.91* | 3292 11.93 243.20%*
A I — experimental (S) 38.62 | 33.23* 11.79 245.21%*
I11 —experimental (I) 38.20* | 32.45* 11.84 207.24**
SEM 0.43 0.35 0.12 5.37
I — control (0) 4426 | 34.26* 12.06 265.00%**
B I — experimental (S) 43.80 34.56 11.78 237.32%%*
1T — experimental (I) 44.14 | 34.83%* 11.77 287.78**
SEM 0.76 0.69 0.13 5.93
I — control (0) 45.12*% | 33.28** 11.61 208.89**
C  |III — experimental () 44.32% | 34.45%* 11.65 183.74**
SEM 0.65 0.55 0.16 15.30
I — control (0) 39.78 33.87 12.13 188.45%*
D |lIT — experimental (I) 39.30 33.92 12.20 267.71%*
SEM 0.66 0.43 0.15 5.43
I — control (0) 41.46 33.52 12.15 255.95
E  [UI— experimental (I) 42.15 33.42 11.86 236.47
SEM 0.72 0.52 0.15 7.45

I — control group of cows fed silage without supplements (0); II — ex-
perimental group of cows fed silage with fermentation stimulator supple-
ment (S); III — experimental group of cows fed silage with fermentation in-
hibitor supplement (I); SEM — standard mean error; *, ** — level of differ-
ences reliability, respectively P<0.05, P<0.01.

In the experiments A, B, C, D and E microbiological studies of raw milk
(milk was sampled directly from a refrigerator) revealed that in all experi-
mental groups of cows fed ration with silage (I) count of Clostridium spp.
bacteria in milk samples tended to be lower (P<0.01) if to compare to the
groups of cows fed control silage (0). In the experiments A and B when
cows were fed silage (S) Clostridium spp. count only in the experiment A
was twice as lower, if to compare to milk samples from group of cows fed
control silage (0), however, the differences were not statistically reliable
(P>0.05) (fig. 7).
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Fig. 7. Clostridium spp. count in milk of the experiments A, B, C, D
and E (log cfu/l)

I — control group of cows fed silage without supplements (0); II — experi-
mental group of cows fed silage with fermentation stimulator supplement (S); 111
— experimental group of cows fed silage with fermentation inhibitor supplement

(D).

In the experiments B and D microbiological during investigation of raw
milk (milk samples were taken from the cows individually) was defined,
that in all the experimental groups of cows fed silage (I), count of Clostri-
dium spp. in milk samples of saccharolytic group was lower (P<0.01) if to
compare to the groups of cows fed control silage (0). Clostridium spp. from
proteolytic group tended to be lower as well if to compare to the groups of
cows fed control silage (0), however, the difference found was statistically
reliable (P<0.01) only in the experiment B. In the experiments B and D
when cows were fed silage (S),(I) count of staphylococcus in milk samples
was lower if to compare to the group of cows fed control silage (0), how-
ever, the differences were statistically unreliable (P>0.05). During our in-
vestigations in the cows fed silage with fermentation supplements, in the
milk of all experiments count of Clostridium spp. from saccharolytic and
proteolytic groups bacteria was lower if to compare to the milk samples
from the control group of cows, but it was higher than defined by Colombari
et al. (1999). Count of staphylococcus corresponded to the values obtained
by Scharen et al. (2005) on the farms of Switzerland.
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Clinical investigation in the experiments A, B, C, D and E revealed that
all cows were clinically healthy. Their body temperature, pulse and breath-
ing frequency fluctuated in the range of physiological norm. Rumen contrac-
tions, diuresis and defecation were not disturbed.

It seems worth pointing out that in the experiments A, B, C, D and E
blood biochemical parameters in all the experimental cows remained in the
range of physiological norm (Sederevicius, 2004; Carlson, 1990). Differ-
ences of blood biochemical parameters when cows were fed experimental
silage with fermentation stimulator and inhibitor were statistically unreliable
(P>0.05) (table 8).

Table 8. Cows¢ blood biochemical parameters in the experiments A,
B, C, D and E (n=108)

Table 9. Silage organic matter digestibility in vifro in the experiments
A, B, C,D and E (n=108)

Experiments | Group of cows Organic matter digestibility %
I — control (0) 70.70 £ 1.58
A 1T — experimental (S) 71.44+1.18
IIT — experimental (I) 71.21£1.76
I — control (0) 68.38 +0.31
B 11 — experimental (S) 69.82+0.18
111 — experimental (I) 69.52+0.56
C I — control (0) 71.66+2.13
111 — experimental (I) 71.97 +1.04
D I — control (0) 68.38 +0.31
111 — experimental (I) 68.56 = 1.05
E I — control (0) 73.97+0.77
111 — experimental (I) 74.15+0.48

I — control group of cows fed silage without supplements (0); II — ex-
perimental group of cows fed silage with fermentation stimulator sup-
plement (S); III — experimental group of cows fed silage with fermenta-
tion inhibitor supplement (I).

Different wilting time and fermentation stimulator and inhibitor mainly
effected hygiene and microbiological quality of milk when silage was pro-
duced in rolls.

Experi-| Grou of cows Total protein | Phosphorus, | Calcium, | Glucose,
ments P count, g/L mmol/L mmol/L mmol/L
I — control (0) 7345+ 1.84 | 1.73£0.13 | 2.67+0.04 | 2.54 £ 0.05
A [l1 — experimental (S)] 74.29 +1.83 | 1.69 =0.13 | 2.59 +0.03 [ 2.52 + 0.07
I1I — experimental (I)| 74.01 +1.26 | 1.70 £0.11 | 2.62 £ 0.06 | 2.60 £+ 0.08
[ — control (0) 7395+ 1.14 | 1.84+0.02 [ 2.53 +0.05 | 2.54 = 0.06
B [l — experimental (S)| 73.29+1.22 [ 1.88+0.04 [ 2.61 +0.07 [2.52 +0.09
111 — experimental ()| 74.11+ 1.21 | 1.82+0.09 [2.55 +0.04 [ 2.62 + 0.04
I — control (0) 72.09+1.22 | 1.74+0.12 [ 2.61 +0.08 [ 2.70 £ 0.10
¢ g{ zleper‘men' 7211+ 1.99 | 1.96 £0.09 |2.65+0.07 | 2.68 + 0.08
I — control (0) 7429+ 1.93 | 1.92+0.02 [2.69+0.02[2.62+0.04
b gj (1)_ CXPEIMENT 73 01+ 1.16 | 1.98 £0.04 | 2.72+0.5 |2.65 +0.03
[ — control (0) 7325+1.87 | 1.79+0.05 | 2.77+0.06 | 2.54 = 0.12
E - imen-
gj (I)e"pe“men 72.95+1.34 | 1.82+0.03 |2.83+0.08 | 2.74 + 0.09

I — control group of cows fed silage without supplements (0); II — experi-
mental group of cows fed silage with fermentation stimulator supplement
(S); III — experimental group of cows fed silage with fermentation inhibitor
supplement (I).

In the experiments A, B, C, D and E studied parameters of silage organic
matter digestibility in the groups of cows fed silage with fermentation stimu-
lator and inhibitor incubating samples with the rumen fluid of the experi-
mental cows differed inconsiderably if to compare to the parameters of the
control group of cows, however, the differences were statistically unreliable
(P>0.05) (table 9).
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CONCLUSIONS

1. Botanical composition of the ensilaged material, different wilting
time, fermentation stimulator and inhibitor effected silage fermentation
processes in dependence of factors interaction.

2. During aerobic incubation all types of experimental silage in rolls
were distinguished by low aerobic stability due to intensive aerobic dis-
sociation.

3. The effect of fermentation stimulator and inhibitor supplements re-
mained unchanged on organic matter aerobic dissociation intensity and
heat production in silage rolls in summer and winter.

4. Longer wilting time of raw material (P<0.01) and fermentation in-
hibitor (P<0.05) limited yeast, microscopic fungi and Clostridium spp.
propagation in the experimental silage.

5. During storage of silage rolls fermentation stimulator and inhibitor
more effectively limited propagation of anaerobic microflora population
(P<0.05) (Clostridium spp. count of saccharolytic and proteolytic bacte-
rial groups and microscopic fungi) decreased if to compare to the popu-
lation of pathogenic aerobic microflora.

6. Application of fermentation stimulator and inhibitor supplements in
preservation of silage rolls under industrial condition was less effective
if to compare to laboratory condition.

7. When for feeding of dairy cows was used silage with fermentation
stimulator and inhibitor increased cows‘productivity and amount of pro-
tein (P<0.05). Fermentation supplements had no effect on milk fat and
somatic cell count.

8. When cows were fed experimental silage with fermentation stimula-
tor and inhibitor, decreased milk contamination with staphylococcus and
Clostridium spp. from proteolytic and saccharolytic groups (P<0.01) if to
compare to the control group of cows fed silage without supplements.

9. The experimental silage with fermentation stimulator and inhibitor
supplements used in cows‘feeding had no effect on clinical parameters
of cows and biochemical parameters of blood (P>0.05) if to compare to
the control group of cows fed silage without supplements.

10. Organic matter digestibility parameters studied in vitro in the ex-
perimental groups of cows fed silage with fermentation stimulator and
inhibitor differed inconsiderably (P>0.05) if to compare to the parame-
ters from control group of cows.
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PROPOSAL

When silage is ensilaged in rolls in Lithuanian conditions, it seems pur-
poseful to use fermentation chemical supplement. It limits propagation of
yeast, microscopic fungi and Clostridium spp. from saccharolytic and pro-
teolytic groups of bacteria, improves silage hygiene quality and has no nega-
tive effect on clinical and physiological state of dairy cows and digestion
processes if to compare to fermentation stimulator. It is advisable to make
silage rolls thermovision analysis for evaluation of silage density and
presses used for production of silage.
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SANTRAUKA

Miisy darbo tikslas buvo nustatyti siloso, gaminamo ritiniuose, mitybi-
ng verte ir kokybe, atsizvelgiant | zaliavos botaning sudéti, vytinimo laipsni
ir siloso fermentacija inhibituojanciy bei stimuliuojanciy priedy poveiki
karviy klinikinei ir fiziologinei biisenai, produktyvumui ir pieno mikrobio-
loginiams rodikliams bei virS§kinimo procesams. Taip pat pirma karta termo-
vizinés analizés metodu iSmatuota siloso ritiniuose aerobiniy procesy metu
iSsiskyrusi Siluma.

Darbo uzdaviniai

e Nustatyti zaliavos skirtingo vytinimo, botaninés sudéties ir fermenta-
cijos inhibitoriaus bei stimuliatoriaus jtaka siloso ritiniuose fermentacijos ir
azoto junginiy skilimo eigai ir jos {vairumo laipsniui.

o Nustatyti siloso aerobinj stabiluma ritiniuose ir jo pokyc¢ius sandélia-
vimo metu.

o Nustatyti siloso ritiniuose mikrobiologing sudétj ir jos pokycius san-
déliavimo metu.

e Palyginti fermentacijos inhibitoriaus ir stimuliatoriaus priedy povei-
kio veiksminguma ir ju itaka siloso fermentacijos procesui laboratorinémis
ir gamybinémis salygomis.

o Nustatyti siloso ritiniy gamyboje naudojamy fermentacijos inhibito-
riaus ir stimuliatoriaus priedu itaka karviuy produktyvumui, pieno cheminei
sudéciai ir pieno mikrobiologinei kokybei Seriant tiriamuoju silosu.

e Nustatyti siloso ritiniy gamyboje naudojamuy fermentacijos inhibito-
riaus ir stimuliatoriaus priedy poveikij karviy klinikinei ir fiziologinei biise-
nai bei virSkinimo procesams.

Mokslinis darbo naujumas

Pirma karta kompleksiSkai iStirta ir palyginta siloso, gaminamo ritiniuo-
se, mitybiné verté ir kokybé, atsizvelgiant | zaliavos skirtinga botaning sudé-
ti, skirtinga vytinimo laipsnj ir siloso fermentacijai inhibituojanciy bei sti-
muliuojanéiy priedy poveiki. IStirta ritiniuose paruosto siloso itaka karviy
klinikinei ir fiziologinei biisenoms, produktyvumui bei pieno mikrobiologi-
niams rodikliams ir vir§kinimo procesams.

Praktiné darbo reik§mé
Nustatytas skirtingas panaudoto fermentacijos stimuliatoriaus ir inhibito-
riaus veiksmingumas laboratorinémis ir gamybinémis salygomis pagamin-
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tuose siloso ritiniuose bei grybelinés mikrofloros populiacijos sumazéjimas
silose jo ilgalaikio sandéliavimo metu, uztikrinant siloso higieninés kokybés
pageréjima bei auksta karviy pieno produktyvuma, jo mikrobiologing koky-
be, nedarant neigiamos jtakos karviy klinikinei ir fiziologinei biisenai bei
vir§kinimo procesams.

TYRIMU MEDZIAGA IR METODAI

Tyrimy vieta, laikas ir bandymy schema

Tyrimai buvo atlikti 2007-2010 m. Lietuvos sveikatos moksly universi-
teto Veterinarijos akademijoje, A. Uleviiaus tkyje (Marijampolés rajone),
Olstyno Varmijos — Mazirijos universitete, OlStyno Varmijos — Mazirijos
universiteto bandomajame tkyje, Nacionaliniame maisto ir veterinarijos
rizikos vertinimo institute. Sprendziant disertacijoje iSkeltus uzdavinius,
bandymai buvo vykdomi etapais (1 a, b lentele).

Siloso gamybos technologija ritiniuose. A. Uleviciaus tkyje (A ir B
bandymams), OlStyno Varmijos — Mazirijos universiteto bandomajame
tkyje (C, D ir E bandymams) buvo gaminamas Zolés bei zolés ir ankstiniuy
augaly miSinio silosas ritiniuose su fermentacijos stimuliatoriaus ir inhibito-
riaus priedais pagal standartizuota technologija. Fermentacijos stimuliatoriy
(biologinis preparatas) sudaré — Lactobacillus casei ssp. rhamnozus 10" g”!
ir Propionibacterium freudenreichii ssp. Shermanii 10" g'. Fermentacijos
inhibitoriy (cheminis konservantas) — skruzdziy riigStis — 55 proc., amonio
formiatas — 24 proc., propiono ragstis — 5 proc., benzoiné riigstis — 1 proc. ir
etilo benzoatas — 1 proc. (1 a lentelé).

Bandomy karviy grupiy sudarymas ir S§érimas. Bandymai su karvé-
mis buvo atlikti tuose paciuose tkiuose kuriuose buvo pagamintas silosas
ritiniuose. Bandymams buvo atrinkta i§ viso 316 Holsteino fryzy (HF) veis-
1és karviy (1 b lentelé).

Bandymai buvo vykdomi nustatant 1 a, 1 b lentelése paminétus rodiklius
pagal atitinkamas metodikas.

TYRIMU REZULTATAI IR JU APIBENDRINIMAS

Siloso cheminiy, fermentaciniy ir mikrobiologiniy tyrimy rezultatai

A. Uleviciaus tikyje bandymo B metu nustatyta, kad siloso zaliavos vyti-
nimo laiko ilginimas turéjo ijtakos siloso tankio ir sausyjy medziagy kiekio
didéjimui bei zaliyjy baltymy kiekio mazéjimui, lyginant su bandymu A
(p<0,01). Riigs¢iy tirpale iSplautos lastelienos (ADF) kiekio didéjimui turéjo
itakos ilginamas zaliavos vytinimo laikas, zaliavos botaniné sudétis ir fer-
mentacijos inhibitorius, kuris slopino ADF kiekio didéjima (p<0,01). Vyti-
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nimo laiko ilginimas ir fermentacijos priedai turéjo itakos vandenyje tirpiy
angliavandeniy (VTA) kiekio mazéjimui visose tiriamojo siloso riiSyse. Tarp
vytinimo laiko, fermentacijos priedy ir VTA kiekio nustatyta veiksniy sa-
veika (p<0,01). Mokslininkai Han ir kt. (2006) taip pat teigia, kad sausuyju
medziagy padidinimas silosuojamoje zaliavoje yra vienas i§ pagrindiniy
veiksniy ribojanc¢iy fermentacijos procesus ir mazinantis VTA kiekj silosa-
vimo metu. OlStyno Varmijos — Maziirijos universiteto bandomajame tikyje
bandymy C, D ir E metu nustatyta, kad skirtinga botaniné sudétis ir fermen-
tacijos inhibitoriaus priedas neturéjo itakos siloso tankio, sausyju medziagy
(SM), zaliyjuy baltymy ir neutraliame tirpale iSplautos lastelienos (NDF) bei
rugsciy iSplauto lignino (ADL) kiekiui silose. Fermentacijos inhibitorius
turéjo jtakos organiniy medziagu kiekio didéjimui Z+L ir Z+RD silose
(p<0,01). Botaniné sudétis ir fermentacijos inhibitorius turéjo jtakos VTA
kiekio didéjimui Z+L ir Z+RD silose (p<0,01). Miisy tyrimy rezultatai nesu-
tampa su mokslininky Broderick ir kt.(2000), Siuta ir kt. (2003) rezultatais,
kurie nustateé, kad ankstiniai augalai pasizymi mazesniu VTA kiekiu, lygi-
nant su zZol¢je esanciu VTA kiekiu.

Bandymais A ir B nenustatyta skirtingo vytinimo laiko ir fermentacijos
priedy itaka silosuojamo misinio pH, riig§¢iy sumos ir pieno rugsties fer-
mentacijos proceso intensyvumui. Propiono rigsties kiekio mazéjimui turéjo
itakos vytinimo laiko ilginimas ir fermentacijos priedai (p<0,01), sviesto
rugsties ir etanolio kiekiui — fermentacijos priedai (p<0,01). Ilgéjantis vyti-
nimo laikas turéjo teigiamos jtakos siloso mikrobiologinei kokybei: sumaze-
jo mieliy, mikroskopiniy gryby ir Clostridium spp., kiekis (p<0,01). Fer-
mentacijos inhibitorius ribojo mieliuy (p<0,05) ir Clostridium spp. kieki
(p<0,01). Atliekant bandymus C, D ir E nustatyta labai skirtinga botaninés
sudéties ir fermentacijos inhibitoriaus jtaka silosuojamy misiniy fermentaci-
jos proceso intensyvumui. Nuo siloso botaninés sudéties priklausé pieno
rigsties, propiono rugsSties, riigs¢iu sumos, etanolio ir mieliy kiekis
(p<0,01), mikroskopiniy grybuy ir Clostridium spp. kiekis (p<0,05). Fermen-
tacijos inhibitorius ribojo sviesto riigsties (p<0,05), etanolio, mieliy ir Clost-
ridium spp. kieki (p<0,01), o propiono ragsties kiekis padidéjo (p<0,05),
lyginant su kontroliniu silosu. Miisy tyrimy metu nenustatyta fermentacijos
inhibitoriaus didesné jtaka silosuojamos Zaliavos fermentaciniams proce-
sams. Manome, kad tai susij¢ su fermentacijos inhibitoriaus sudétyje esanciu
skruzdziy rugsties kiekiu.

Bandymu B buvo siekiama palyginti fermentacijos priedu poveiki siloso
fermentacijos eigai laboratorinémis ir gamybinémis salygomis. Atlikus ty-
rimus nustatyta, kad laboratorinése silosinése pagamintas tos pacios zZaliavos
silosas pasizymi didesniu pieno ir acto rugs¢iy kiekiu, zemesniu pH ir VTA
kiekiu, lyginant su silosu pagamintu ritiniuose. Fermentacijos stimuliato-
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riaus naudojimas ritiniy konservavimui gamybinémis salygomis buvo ma-
ziau efektyvus nei laboratorinése silosinése. Rezultatai sutampa su Slottner
(2002) teiginiu, kad siloso rySuliuose esant nesmulkintai zaliavai susidaro
skirtingos salygos siloso fermentaciniams procesams, lyginant su laboratori-
niy silosiniy salygomis, kuomet silosuojama zaliava yra susmulkinta.
Atlikus bandyma B nustatyta, kad siloso Zaliavos vytinimo laiko ilgini-
mas turéjo jtakos bendrojo azoto (p<0,01) ir amoniakinio azoto (p<0,05)
kiekio mazéjimui, lyginant su bandymu A. Fermentacijos priedai tur¢jo jta-
kos baltyminio azoto junginiy kiekio didéjimui, nebaltyminio azoto junginiy
ir amoniakinio azoto kiekio maz¢jimui (p<0,01). Baltymai buvo skaidomi
9,3 proc. stipriau silose B (0), lyginant su silosu A (0) (p<0,05). Fermentaci-
jos priedai baltymy skilima slopino (p<0,05). Atlikg tyrimus nustatéme, kad
fermentacijos inhibitorius tur¢jo didesnés jtakos baltymy skilimui nei Zalia-
vos vytinimo laiko ilginimas. Fermentacijos stimuliatoriaus aktyvumas nu-
statytas zaliavoje su didesniu sausyjuy medziagy kiekiu. Bandymais C, D ir E
nustatyta botaninés sudéties itaka baltyminio azoto kiekiui silose: didziau-
sias nustatytas Z silose (0) ir Z+RD silose (0) (p<0,01). Z silose (0) baltymai
buvo skaidomi 13,3 proc. silpniau, lyginant su Z+L silosu (0), ir 15,8 proc
silpniau, lyginant su Z+RD silosu (0) (p<0,01). Fermentacijos inhibitorius
tur¢jo jtakos deamininimo procesui ir amoniakinio azoto kiekio mazéjimui
(p<0,05). Musy tyrimy metu nustatyta, kad silosuojamos zaliavos skirtinga
botaniné sudétis turéjo jtakos baltyminio azoto kiekiy svyravimams, tuo
metu fermentacijos inhibitorius neturéjo didelés jtakos baltymy skilimui.
Bandymo B metu nustatyta, kad vytinimo laiko ilginimas turéjo itakos
biogeniniy aminy tiramino, putrescino ir kadaverino kiekiy mazéjimui bei
aminy kiekiy mazéjimui bendrame ju kiekyje: histamino ir tiramino, putres-
cino ir kadaverino, lyginant su bandymu A (p<0,01). Fermentacijos inhibito-
rius ribojo visy tiriamyjy biogeniniy aminy procesa ir turéjo itakos juy ma-
zesniam kiekiui silose A (I), (S) ir silose B (I), (S), nepriklausomai nuo mi-
Sinio vytinimo laipsnio, lyginant su kontroliniais silosais (0) (p<0,01). Fer-
mentacijos stimuliatorius ribojo tiriamyjy aminu histamino, putrescino ir
kadaverino procesa, lyginant su kontroliniu silosu (0) ir turéjo itakos ju ma-
z¢janCiam kiekiui silose, nepriklausomai nuo misinio vytinimo laipsnio,
i§skyrus aming tiraming (p<0,01). Misy tyrimy metu nustatyta, kad sauso-
sios medziagos didéjimas silosuojamoje zaliavoje turéjo didelg jtaka maze-
jan¢iam biogeniniy aminy kiekiui ir sutapo su mokslininky Krizek (1993) ir
Van Os (1996) atliktais tyrimais. Bandymais C, D ir E nustatyta, kas skirtin-
ga botaniné sudétis tur¢jo didesng jtaka biogeniniy aminy histamino ir put-
rescino kiekiui Z silose (0) ir Z+RD silose (0) nei panaudotas fermentacijos
inhibitorius (p<0,01). Manome, kad atskiry biogeniniy aminy kiekis silose
priklauso nuo silosuojamos Zaliavos augaly rusies epifitinés mikrofloros.
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Atliekant bandymus A ir B nustatyta, kad vytinimo laiko ilginimas turéjo
itakos siloso pH vertés mazéjimui (p<0,05) aerobinés inkubacijos metu.
Fermentacijos priedai ir zaliavos vytinimo laiko ilginimas turéjo jtakos ang-
lies dioksido (CO,) kiekio aerobinés inkubacijos metu padidéjimui, ypatin-
gai silose B (S) (p<0,01), lyginant su silosu B (0). Zaliavos vytinimo laiko
ilginimas turéjo jtakos mazesniems VTA kiekio nuostoliams (p<0,01), lygi-
nant su didesnio drégnio silosu inkubuojamame silose. Fermentacijos prie-
dai turéjo itakos VTA kiekio nuostoliams: silose B (I) nustatyti didesni
(p<0,01), lyginant su silosu B (S). Fermentacijos priedai turéjo itakos mik-
roskopiniy gryby kiekio padidéjimui silose B (S), lyginant su silosu B (0)
(p<0,05). Bandymais C, D ir E nustatyta, kad skirtinga botaniné sudétis ir
fermentacijos inhibitorius turé¢jo jtakos inkubuojamojo siloso pH vertés ma-
z¢jimui (p<0,01). Skirtinga botaniné sudétis turé¢jo jtakos inkubuojamo silo-
so anglies dioksido, acto rugsties, pieno rtgsties, amoniakinio azoto, mieliy
ir mikroskopiniy gryby kiekiams (p<0,01). Misy tyrimy metu nustatytas
visy risiy tiriamojo siloso ritiniuose intensyvus aerobinis skaidymas inku-
bavimo metu galéjo biiti dél pakankamai ilgo (7 mén.) ritiniy sandéliavimo
laikotarpio ir sutapo su Ostrowski (1995) tyrimy rezultatais.

Bandymu B, atlikus termovizinio vaizdo tyrima, nustatyta, kad visy ti-
riamojo siloso ritiniy auksSciausia temperatiira buvo ritiniy centre, lyginant
su periferiniais sluoksniais. Stipriausias koreliacinis rysys tarp termoviziniy
vaizdy histogramy, atlikty gruodzio (po 7 laikymo mén.) ir birzelio (po 13
laikymo mén.) ménesiais nustatytas silose be fermentacijos priedy (p<0,05).
Nenustatyta koreliacinio rySio tarp panaudoty fermentacijos priedy ir Silu-
mos susidarymo siloso ritiniy laikymo metu. Manome, kad dél nepakanka-
mo tankio siloso ritinio centrinéje dalyje, susidarius didesniam siloso sul¢iy
kiekiui, vyksta intensyvesni organiniy medziagu oksidacijos procesai, dél to
aukscCiausia temperatlira nustatyta Sioje siloso ritinio dalyje ir rezultatai su-
tapo su mokslininky Suokannas ir kt. (2001), Keller ir kt. (1996) rezultatais.

Bandymu B nustatyta, kad ilgéjantis siloso ritiniy laikymas turéjo jtakos
mieliy kiekio padidéjimui siloso ritiniuose po 13 mén. laikymo, lyginant su
7 mén. (p<0,05). Fermentacijos stimuliatorius ir inhibitorius ribojo Clostri-
dium spp. dauginimasi i§ sacharolitinés gr. (p<0,05) ir proteolitinés gr.
(p<0,01). Fermentacijos stimuliatorius stabdé mikroskopiniy grybu populia-
cijos plitima (p<0,05).

Bandomy karviy tyrimo rezultatai

Bandymais A, D ir E nustatyta, kad karvés tiriamojo siloso suvartojo
maziau, lyginant su bandymais B ir C. A. Uleviciaus tkyje bandymu A nu-
statyta, kad karvés tiriamojo siloso (S) suvartojo maziau 1,67 kg/d, siloso (I)
— 0,27 kg/, lyginant su kontroline grupe. Atliekant bandyma B tiriamojo
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siloso (S) buvo suvartota 1,08 kg/d daugiau, o siloso (I) 0,48 kg/d maziau,
lyginant su kontroline grupe. OlStyno Varmijos — Mazirijos universiteto
bandomajame tikyje bandymais C, D ir E nustatyta, kad tiriamojo siloso (I)
buvo suvartota daugiau, lyginant su kontroline grupe. Per bandyma C tiria-
mojo siloso (I) suvartota 3 proc. daugiau, E — 2 proc. ir D — 1 proc., lyginant
su kontroline grupe. Atliekant bandyma A siloso (S),(I) mazesniam kiekio
suvartojimui galéjo turéti itakos didesnis karvéms duodamuy koncentruoty
pasary kiekis (2,5 kg karvei per dieng) dél didelio ju produktyvumo.

Bandymais A, D ir E nustatyta, kad vidutiniai karviy pieno primilziai
buvo didesni, lyginant su bandymais B ir C. Per visus bandymus karviy gru-
pése, Sertose tiriamuoju silosu (S),(I), pieno kiekiai padidéjo (p>0,05), lygi-
nant su karviy grupémis Sertomis kontroliniu silosu (0), taciau skirtumai
statistiSkai patikimi nebuvo (p>0,05). Per bandyma A vidutiniai karviy pie-
no primilziai visose karviy grupése buvo didesni (svyravo nuo 31,82 kg/d
iki 32,57 kg/d), lyginant su bandymais B, C, D, E. Atlickant bandyma C
vidutiniai karviy pieno primilziai visose karviy grupése buvo mazesni (svy-
ravo nuo 21,85 kg/d iki 23,54 kg/d) (p<0,05), lyginant su bandymais A, B,
D, E. Miisy bandymy rezultatai sutapo su mokslininky Keady ir kt. (2002),
Onetti ir kt. (2004), Groff ir Wu (2005), Dillon ir kt. (2002),Yrjénen ir kt.
(2003), Kuoppola ir kt. (2004) tyrimy rezultatais.

Bandymais A, B, C, D ir E atlikus karviu pieno sudéties tyrimus nustaty-
ta, kad vidutinis pieno riebumas per bandymus B, C ir E visy tiriamyjy kar-
viy grupése buvo didesnis, lyginant su bandymu A ir D tiriamyjuy karviy
grupémis. Fermentacijos priedai riebaly kiekiui itakos neturéjo. Pieno bal-
tymy kiekis per visus bandymus buvo labai panasus ir didéjo karviy grupése
Sertose tiriamuoju silosu (S), (I), lyginant su karviy kontrolinémis grupémis,
taCiau skirtumai statistiSkai patikimi tik per bandymus A, B ir C (p<0,05).
Somatiniy lasteliy skaiciui fermentacijos priedai itakos neturé¢jo ir visy ti-
riamyjy karviy grupése buvo labai panasus.

Per bandymus A, B, C, D ir E atlikus zaliavinio pieno mikrobiologinius
tyrimus (pieno bendra mégini imant tiesiai i§ Saldytuvo talpos) nustatyta,
kad visy tiriamy karviuy grupiy, Serty racionu su silosu (I), pieno méginiuose
Clostridium spp. bakteriju kiekis buvo maZzesnis (p<0,01), lyginant su karviy
grupémis, Sertomis kontroliniu silosu (0). Atliekant bandymus A ir B karviy
grupiy, Serty silosu (S), Clostridium spp. kiekis tik bandyme A nustatytas du
kartus mazesnis, lyginant su pieno méginiais karviy grupiy Serty kontroliniu
silosu (0), taciau skirtumai nebuvo statistiskai patikimi (p>0,05).

Bandymais B ir D atlikus Zaliavinio pieno mikrobiologinius tyrimus
(pieno méginius imant i§ karviy individualiai) nustatyta, kad visy tiriamyju
karviy grupiy, Serty silosu (I), pieno méginiuose Clostridium spp. i$ sacharo-
litinés gr. bakterijy kiekis buvo mazesnis (p<0,01), lyginant su karviy gru-
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piu, Serty kontroliniu silosu (0). Clostridium spp. i§ proteolitinés gr. bakteri-
ju kiekis taip pat buvo maZesnis, lyginant su karviy grupiy, Serty kontroliniu
silosu (0), taciau nustatytas skirtumas statistiSkai patikimas (p<0,01) tik
bandyme B. Per bandymus B ir D karviy grupiy, Serty silosu (S),(I), pieno
méginiuose nustatytas mazesnis kiekis stafilokoky, lyginant su karviy gru-
pémis, Sertomis kontroliniu silosu (0), taciau skirtumai nebuvo statistiskai
patikimi (p>0,05). Misy tyrimy metu karviy grupiu, Serty silosu su fermen-
tacijos priedais, per visus bandymus piene nustatytas Clostridium spp. i§
sacharolitinés gr ir proteolitinés gr. bakteriju kiekiai mazesni, lyginant su
kontrolinés karviy gr. pieno méginiais, taCiau buvo didesnis nei nustaté
mokslininkai Colombari ir kt. (1999). Stafilokoky skaicius atitiko moksli-
ninky Scharen ir kt. (2005) Sveicarijos Gikiuose nustatytas vertes.

Bandymais A, B, C, D ir E atliekant bendra klinikinj tyrima nustatyta,
kad tiriamosios karvés buvo kliniskai sveikos. Kiino temperatiira, pulso ir
kvépavimo daznumas atitiko fiziologines normas. Prieskrandziy susitrauki-
mas, diurez¢ ir defekacija nebuvo sutrikusi.

Per bandymus A, B, C, D ir E kraujo biocheminiai rodikliai visy tiriamuy-
ju karviy grupiu atitiko fiziologines normas (Sederevicius, 2004; Carlson,
1990). Tyrimais nustatyti tirty kraujo biocheminiy rodikliy skirtumai, pieni-
nes karves Seriant tiriamuoju silosu su fermentacijos stimuliatoriumi ir inhi-
bitoriumi, nebuvo statistiskai patikimi (p>0,05).

Atliekant bandymus A, B, C, D ir E tiriamyjy karviy grupiy, Serty silosu
su fermentacijos stimuliatoriaus ir inhibitoriaus priedais inkubuojant juos in
vitro su tirlamyjy karviy didziojo prieskrandzio turiniu, tirti siloso organinés
medziagos virSkinamumo rodikliai skyrési nezymiai, lyginant su kontroliniy
karviy grupiy rodikliais, taciau skirtumai nebuvo statistiSkai patikimi
(p>0,05).

Skirtingas vytinimo laipsnis ir fermentacijos stimuliatorius bei inhibito-
rius didesnés jtakos turéjo siloso pagaminto ritiniuose higieninei ir pieno
mikrobiologinei kokybei.

ISVADOS

1. Silosuojamos zaliavos botaniné sudétis, skirtingas vytinimo laikas,
fermentacijos stimuliatorius ir inhibitorius jtakojo siloso fermentacinius
procesus ritiniuose priklausomai nuo tarpusavio veiksniu saveikos.

2. Aerobinio inkubavimo metu visy rasiy tiriamasis silosas ritiniuose dél
intensyvaus aerobinio skaidymo pasiZyméjo zemu aerobiniu stabilumu.

3. Fermentacijos stimuliatoriaus ir inhibitoriaus priedy itaka organiniy
medziagy aerobinio skilimo intensyvumui ir Silumos susidarymui siloso
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ritiniuose vasaros ir ziemos metu nekito.

4. Silosuojamos zaliavos vytinimo laiko ilginimas (p<0,01) ir fermenta-
cijos inhibitorius (p<0,05) ribojo mieliy, mikroskopiniy gryby ir Clostri-
dium spp. dauginimasi tiriamajame silose.

5. Siloso ritiniy sandéliavimo metu fermentacijos inhibitorius ir stimu-
liatorius efektyviau ribojo anaerobinés mikrofloros populiacijos (p<0,05)
dauginimasi (sumazino Clostridium spp. i§ sacharolitinés ir proteolitinés
grupiy bakteriju ir mikroskopiniy grybuy), lyginant su patogeninés aero-
binés mikrofloros populiacija.

6. Fermentacijos stimuliatoriaus ir inhibitoriaus priedy naudojimas silo-
so ritiniy konservavime gamybinémis salygomis buvo maziau efektyvis,
lyginant su laboratorinémis salygomis.

7. Pieniniy karviy $érime naudoto siloso su fermentacijos stimuliato-
riumi ir inhibitoriumi karviy grupése padidéjo produktyvumas ir baltymy
kiekis (p<0,05). Pieno riebaly ir somatiniy lasteliy skaic¢iui fermentacijos
priedai jtakos neturéjo.

8. Karviy Serty tiriamuoju silosu su fermentacijos stimuliatoriumi ir in-
hibitoriumi sumazéjo pieno uZzterStumas stafilokokais bei Clostridium
spp. 18 proteolitinés ir sacharolitinés grupiu (p<0,01), lyginant su kontro-
linés grupés karvémis Sertomis silosu be priedu.

9. Pieniniy karviy $érime naudotas tiriamasis silosas su fermentacijos
stimuliatoriaus ir inhibitoriaus priedais karviy klinikiniams ir kraujo bio-
cheminiams rodikliams jtakos neturéjo (p>0,05), lyginant su kontroliniy
grupiy karvémis Sertomis silosu be prieduy.

10.Tiriamyju karviy grupiu Serty silosu su fermentacijos stimuliatoriaus
ir inhibitoriaus priedais in vitro tirti siloso organinés medziagos virski-
namumo rodikliai skyrési nezymiai (p>0,05), lyginant su kontroliniy
karviy grupiy rodikliais.

PASIULYMAS

Silosuojant paSarus { ritinius Lietuvos salygomis, tikslinga naudoti che-
minj fermentacijos inhibitoriaus prieda. Jis apriboja mieliy, mikroskopiniy
gryby ir Clostridium spp. i sacharolitinés gr. ir proteolitinés gr. bakterijuy
dauginimasi silose, pagerina siloso higiening kokybg ir pieno mikrobiologi-
n¢ kokybe ir neturi neigiamos jtakos pieniniy karviy klinikinei, fiziologinei
biisenoms ir virSkinimo procesams, lyginant su fermentacijos stimuliatoriu-
mi. Tikslinga atlikti siloso ritiniy termovizing analiz¢ siloso tankio ir silosa-
vimui naudoty presy ivertinimui.
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