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We observed the influence of silage additives for choice qualitative parameters at
clover-grass silages in working conditions. We evaluated total classification and
categorization to quality classes according to fermentative process. It has been
found out positive effect of the silage additives for fermentative class and for total
silage quality of silages. This positive effect has been more considerable at the
classification to the fermentative classes at clover-grass silages. The high content of
crude fibre decreased fermentative results and total silage quality at test clovergrass silages. The greatest (deterioration) influence for clasification to total quality
class has crude fibre content. It is see from correlation coefficient at clover-grass
silages r = 0.75 (P < 0.05). The weak dependence r = 0.37 (P < 0.05) was detected
between fermentative class and acetic acid content. It was detected large
dependence between fermentative class and butyric acid content r = 0.73 (P <
0.05). The silages with additives had better degree of proteolysis and higher value of
lactic acid. The additive improved fermentative quality. The result of better
fermentative process was reduction of crude fibre values with maintainance of
energy content.
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Introduction
The perfect ensiling process reduces of fermentative losses and preserves
optimal silage aerobic stability during feeding. The right ensiling and high quality
of silage additives are very important for quality of silages.
The silage additives improve fermentative process and reducing of dry
matter losses during storage (Hönig at Pahlow, 1995). These additives stimulate
fast acidification of silage matter with help of higher production of milk acid. They
stop growth and reproducing of negative mikroorganisms.
The supplement of lactic fermentation bacteria had positive effect for higher
content of lactic acid and reducing of pH (Hejduk et Doležal, 2004). Wilkins et al.
(1999) described to review of inoculant effects for grass silage quality with help of
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ammoniacal nitrogen level (standard of proteolysis quantity) and nutrition
attributes of silages. The mean inoculum reduces ammonia, increases feed
comsumption and weight gain in cattle fattening and better milk quality at dairy
cows. Mayne et Steen (1993), compared inoculants with formic acid as positive
control and they acquired the similar results. Steen (1991) writes the same results.
He organised seven experiments in fattening of cattle and at dairy cows and he
proved inoculants increased feed consumption and digestibility. Höning et Pahlow
(1995) described to improvement of digestibility and reduction of dry matter losses
during storage.
Gordon (1989) and Gordon (1995) writes, digestibility better about 1 %
corresponds with increases of dry matter consumption and milk production about
0,16 or more precisely 0,37 kg per dairy cow and day. Oba et Allen (1999) proved,
NDF (neutral detergent fibre) digestibility better about 1 % corresponds with
increases of milk production about 0,15 kg of milk. The other proof about
improvement of digestibility and positive effects for animal production is reduction
of ammonia level in connection with protein retention (Jones, 1998). Positive
effects of inoculants in connection with better fermentative and higher retention of
soluble components of ensilage plant matter is described by Keady (1998) and
Keady (2000). This retention of soluble components is looked to nitrogen
components. The scientific papers of Jones et al. (1996) and Jones (1998) write
about improvement effect of inoculants for nitrogen retention, ammonia reduction
and better feed consumption.
The effect of silage inoculants is in connection with better activity of
microbial protein synthesis in rumen in comparison with silages without inoculants
(Sharp et al., 1994). The reason may be LAB (lactic acid bacteria) in inoculants.
LAB producing antimicrobial stuffs (bactericiny). These stuffs penetrate to rumen
and manifes probiotic effects (Weinberg et al., 2003).
The positive answer of animals for microbial inoculants is described by Kung et
Muck (1997). They write about parameters of fermentative quality for example
ammonia nitrogen and pH.
It is important to stop of animal production reduce in consequence of poor
quality silage feeding (Bolsen et al., 1996). Effective silage additive eliminates this
problem (Kung et al., 1998). The silage additives improve fermentative and reduce
risk of aerobe desintegration. They stimulate fast acidification of silage matter with
help of higher production of milk acid and they restrict growth and reproducing of
negative mikroorganisms. Merry et al. (1997) write about greater specifications of
biological additives for single kind of feeds.
The important is multigenetical mixture LAB for fermentative control in
first periods of fermentative and ferment complex for sugar release from plant
carbohydrate stores. These plant carbohydrate stores are not stright available
without help of LAB. LAB and ferment components improved fermentative
quality, digestibility and protein retention (Woolford 1998; Woolford 1999).
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There was used in two cuts of heavily silage plants complementary
inoculant by Kravale et Beca (2002). They observed inoculant created good quality
fermentative in all experiments. The values of NDF were reduced. It si connected
with conservation of energy and stand of clostridium development. The similar
results write Woolford (1999).
The positive feature of clover-grass mixtures for fodder preservation is
higher share of watersoluble carbohydrates in biomass, easy wilting and lower
losses of fodder. According to Vorlíček (2001) is base for production of high
quality silage from plant mixture growth early harvest at start of ear formation of
grasses. The content of crude proteins is 16 - 20 % a crude fibre is 22 – 24 %. The
optimal dry matter of silage biomass for preservation is 37 – 40 %.
Material and Methods
We evaluated the influence of silage additives for qualitative parameters
according to categorisation to total classes and fermentative process in working
conditions. We have evaluated 109 samples of clover-grass silages in working
conditions of South Bohemia region. The feed samples were taken according to
notice of Ministry of Agriculture No. 124/2001 Digest – Statute about feed.
Nutriment analyses were made by standard methods of Central Control Test
Institute of Agriculture. The samples of silages were estimated by norm EKOLAB Žamberk. The samples have been classification to quality classes according to
microscopic evaluation, share of acids content in silages, pH, dry matter, crude
protein and degree of proteolysis at silage protein. The silage acids were analysed
by isotachoforetic analyser. Water macerates of silages were made by mixing. The
preservation quality was evaluated only according to fermentative process by norm
EKO-LAB Žamberk (Mikyska et Šeda, 2000).The statistical analysis was made by
findings of correlation coefficients among parameters. They were estimated
fermentative characteristics at choice samples.
It was not dressed 46 samples of clover-grass silages (42,2 %) by silage
additives and 67 samples (57,8 %) was dressed from total number of tested clovergrass silages. The share of bacterial-ferment additives was 50,1 % and bacterial
additives 49,9 % from total number of used additives.
We tested seven kinds of silage supplements in clover-grass silages (Graph
No. 1) – GOLDZYM (20,8 %), BACTOZYM (20,8 %), FEEDTECH F 3000 (13,9
%), MICROSIL (11,1 %), BONSILAGE PLUS (8,4 %), SILLA-BAC (6,9 %),
SILL-ALL 4x4 (5,6 %) and KEM LAC DRY (2,8 %). The composition of
additives is stated in tables No. 1 and No. 2.

Table .1:
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Composition of bacterial-enzymatic additives for preservation of roughages
Name of
additive

Species (strains) of microbes
and their minimum quantity
in additive (CFU.g-1)
Bactozym L. plantarum (CCM 1,5 x 1010
3769), L. casei
(CCM 3775), E.
faecium (CCM
6226), P.
pentosaceus (CCM
3770)
Goldzym L. plantarum (CCM 1,5 x 1010
3769), L. casei
(CCM 3775), E.
faecium (CCM
6226), P.
pentosaceus (CCM
3770)
Kemlac
Dry

Sill-All 4
x4

L. acidophilus
1 x 109
ATCC 4 356, L.
delbrueckii ssp.
Bulgaricus ATCC
11 842, L.
plantarum ATCC 4
008
L. plantarum, E.
1 x 1011
faecium, P.
acidilactici, L.
salivarius

Enzymes and their minimum
activity in additive (nkat/g,
nkat.ml-1)
cellulase and
hemicellulase
31 000
glukosaoxidase
4 800

Other
components

cellulase a
hemicellulase
glukózaoxidase

dry whey,
sacharose

endo-1,2(4)- ß
glukanase
endo-1,4-ß
glukanase amylase

cellulase,
hemicellulase,
amylase,
pentozanase

28 000

dry whey,
sacharose,
lactose

Lactose
16 700
16 700
16 700
Dextrose

Table 2
Composition of bacterial additives for preservation of roughages
Name of additive Species (strains) of microbes and their
minimum quantity in additive (CFU.g-1)
Bonsilage
Bonsilage plus

Feedtech F3000

L. rhamnosus (NCIMB 30121),
E. faecium (NCIMB 30122)
L. rhamnosus (NCIMB 30121),
L. plantarum (DSM 12836), L.
brevis (DSM 12835), L. buchneri
(DSM 12856), P. acidilactici (P.
pentosaceus) (DSM 12834)

R: 1 x 1011
G: 2 x 108
R: 1x 1011
G: 2 x 108

L. plantarum Milab, P.
acidilactici, E. faecium,
Lactococcus lactis

5 x 105

470

Other components
R: dry whey
G: calcium carbonate
R: dry whey
G: calcium carbonate

Microsil

Sila-Bac

L. plantarum (CCM 3769), L.
casei (CCM 3775), E. faecium
(CCM 6226), P. pentosaceus
(CCM 3770)
L. plantarum (DSM 4784, DSM
4785, DSM 4786, DSM 4787), E.
faecium (DSM 4788, DSM 4789)

1 x 1010

dry whey,
sacharose, laktose

R: 1,35 x
1011
G: 2 x 108

R: maltodextrin,
sodium aluminium
silicate, sodium
thiosulfate, color
E133
G: calcium carbonate

L = Lactobacillus, E = Enterococcus, P = Pediococcus, CFU = colony forming
unit, R = soluble, G = granulated
Results and Discussions
The categorization of the clover-grass silages to total classes: class
excelent 27,5 % of samples, class good 30,3 %, class worse 23,9 % and class bad
18,3 %. The clover-grass silages with silage additives have been classification to
class excelent 30,2 % of samples and to class good 34,9 %, class worse 23,8 %
and class bad 11,1 %. The clover-grass silages without silage additives have been
classification to class excelent 23,9 % of samples, class good 23,9 %, class worse
23,9 % and class bad 28,3 %. The values are in table No. 3.
The categorization of the clover-grass silages to class according to
fermentation process: 56,9% of samples in Ist class, 22,9 % in IInd class, 10,1 % in
IIIrd class, 3,7 % in IVth and 6,4 % in Vth class of fermentation. The categorization
of the clover-grass silages with fermentation additives to class according to
fermentation process is better: 71,4 % of samples in Ist class and 19 % in IInd class,
3,2 % in IIIrd class, 3,2 % in IVth and 3,2 % in Vth class. The categorization of
silages without fermentation additives to class according to fermentation process:
37 % of samples in Ist class, 28,3 % in IInd class, 19,6 % in IIIrd class, 4,3 % in IVth
and 10,8 % in Vth class of fermentation. The fermentation additives have very
positive influence for fermentation process. The values are in table No. 4.There are
cited percentage shares of clovergrass silage samples in single total classes that
unmatched to norm in nuriments dry matter, crude fibre and crude protein in table
No. 5. These nutriments are important for eveluation of silages. The clover-grass
silages categorization to class excelent: 10 % of samples with high dry matter and
6,7 % with low dry matter, class good: 18,2 % of samples with high dry matter and
9,1 % with low dry matter, class worse 15,4 % of samples with high dry matter and
23,1 % with low dry matter and to class bad: 20 % of samples with high dry matter
and 25 % with low dry matter. The share of all samples with high content of dry
matter was 15,6 % and 14,7 % with low dry matter. The share of unmatched
samples in content of crude proteins in class excelent 90 %, in class good 39,4 %,
in class worse 30,8 % and in class bad 55 %. The share of all samples with
unmatched content of crude proteins was 54,1 %. The share of samples with high
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content of crude fibre in class excelent 36,7 %, in class good 81,8 %, in class worse
96,2 % and in class bad 100 %. The share of all samples with high content of crude
fibre was 76,1 %.We have found out high contents of crude fibre and crude protein
at clover-grass silages. Optimum values (in norm): dry matter 280 - 450 g/kg,
crude fibre to 250 g/kg of dry matter and crude protein to 150 g/kg of dry
matter.The using of silage additives improves qualitative parameters of silages
(Loučka et al., 1999; Lád et al., 2004). Weddell (2001) writes results of silages
from working conditions in years 1998, 1999 and 2001. Statistical significant
differences were not detected. They exist explicit suggestions the using of silage
additives improves quality of fermentation process. Wilkins et al., (1999) estimate
the share of silage additives for increase of ensilage profitability since 5 % at
ensilages with high content of dry mater to 9 % at silages with low content of dry
mater. Doležal et al. (2001) writes the ensilage quality is influenced by available
silage additives but must be observed all technological requirements.
Graph 1
Silage additives at clover-grass silages
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Table 3

The percentage categorization of clover-grass silages to total class
Total class

Total

I
II
III
IV

27,5
30,3
23,9
18,3

With silage
additives
30,2
34,9
23,8
11,1

Without silage
additives
23,9
23,9
23,9
28,3

Table 4
The percentage categorization of clover-grass silages to fermentation class
Fermentation

Total

With silage
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Without silage

class
I
II
III
IV
V

additives
71,4
19
3,2
3,2
3,2

56,9
22,9
10,1
3,7
6,4

additives
37
28,3
19,6
4,3
10,8
Table 5

The percentage share of cloverg-grass silage samples unmatched to norm
Total class

Parameters
Crude fibre
(g.kg-1 DM)

Dry matter
(g.kg-1)
I
II
III
IV
Total

to 280
6,7
9,1
23,1
25
14,7

Above 450
10
18,2
15,4
20
15,6

Above 250
36,7
81,8
96,2
100
76,1

Crude
proteins
(g.kg-1 DM)
above 150
90
39,4
30,8
55
54,1

The silage additives are given to feedstuffs. The silage additives have positive
effect for lactic fermentation, for aerobe stability and for feed value of ensilages.
The silage additives do not compensate mistakes in ensilage technology but they
used for preparation of high quality silages (Loučka et Machačová, 1998; Doležal
et al., 2001).
It was made evaluation of fermentative characteristics at choice clovergrass silages. The clover-grass silages were separated into three groups. First group
was without preservation additives, second group with bacterial additive and third
group with bacterial fermentative additive. There are mean values of fermentative
characteristics in table No. 6. It was discovered statistical significant difference at
milk acid content between control group and group with bacterial fermentative
additive (P<0,05). The silages with additive had higher fermentative quality in all
cases. It was discovered trend to reduction of crude fibre values with maintainance
of energy content.

Table 6
Mean values of fermentation characteristics (n = 14)
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Control group
without
additive

Bacterial additive

Dry matter
g.kg-1
344,5 a
-1
Milk acid g.kg
DM
65,24 a
-1
Acetic acic g.kg
DM
22,40 a
Butyric acid
g.kg-1
1,3 a
DM
PH
4,51 a
Degree of proteolysis %
10,03 a
-1
Crude proteins g.kg
DM
184,1 a
-1
Crude fibre
g.kg
DM
275,9 a
NEL MJ.kg-1 DM
5,34 a

a,b,

333,1 a
76,80 ab
26,70 a
1,7 a
4,37 a
8,4 a
185,7 a
273,6 a
5,42 a

Bacterial
fermentative
additive
329,4 a
85,90 b
21,80 a
0,8 a
4,30 a
8,0 a
177,5 a
261,2 a
5,47 a

means with the others indexes, significant difference in rows (P

0,05)
We observed the positive influence of silage additives for the fermentation
process and quality of ensilages. This positive effect has been more considerable at
classification to the fermentation class. The high content of crude fibre decreased
of fermentation results and total quality of examinated fodder silages. They have
been evaluated correlation coefficients at clover-grass silages. The greatest
(deterioration) influence for clasification to total quality class has crude fibre
content. It is see from correlation coeficient at clover-grass silages r = 0,75 (P <
0,05). The weak dependence r = 0,37 (P < 0,05) was detected between fermentative
class and acetic acid content. It was detected large dependence between
fermentative class and butyric acid content r = 0,73 (P < 0,05). Optimal content of
crude fibre in clover-grass silages matches to the value 250 g/kg DM. The 76,5 %
of clover-grass silages from experiment did not reach of optimal content of fibre.
The high content of crude fibre is big problem in practice. This insufficiency is
caused by later harvest of fodder. The silage additives have positive influence for
fermentative process and for total quality of silages too.
Supported by grant MSM 6007665806
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INFLUENŢA ADITIVILOR ASUPRA PARAMETRILOR
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În acest experiment am observat influenţa aditivilor din siloz asupra parametrilor calitativi
în silozurile din trifoi, în condiţii de teren. S-au evaluat toate clasele şi categoriile de siloz,
din punct de vedere al calităţii în strânsă dependenţă cu procesul fermentativ. S-a
identificat un efect pozitiv al aditivilor din siloz asupra tipului de fermentaţie şi implicit
asupra calităţii acestuia. Acest efect pozitiv a fost mult mai evident în ceea ce priveşte tipul
de fermentaţie la silozurile din trifoi. Conţinutul ridicat de fibră proaspătă (crudă) a scăzut
rezultatele fermentaţiei şi calitatea furajului din trifoi însilozat în experimentele efectuate.
Cea mai mare influenţă au aratat rezultatele experimentelor că a fost exercitată de fibra
proaspătă. S-a observat că, coeficientul de corelaţie al furajului însilozat preparat din
trifoi a fost r =0,75 (P<0,05). Cea mai redusă dependenţă r=0,37 (P<0,05) a fost
depistată între tipul de fermentaţie şi conţinutul de acid acetic. O dependenţă mare a fost
pusă în evidenţă între tipul de fermentaţie şi conţinutul de acid butiric r=0,73 (P<0,05).
Silozurile cu aditivi au avut un grad îmbunătăţit de proteoliză un conţinut ridicat de acid
lactic. Prin aceasta s-a dovedit că aditivii îmbunătăţesc calitatea fermentaţiei. Rezultatul
unui proces fermentativ îmbunătăţit a fost concretizat prin reducerea valorile proteinei
proaspete (crude) cu menţinerea conţinutului energetic.
Cuvinte cheie: silozuri de trifoi, parametri calitativi, aditivi din siloz.
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