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Abstract: The work deals with the evaluation of the quality of silage made from two red clover varietes 
(Trifolium pratense L.) - diploid varieties (Spurt) and tetraploid varieties (Amos). Experimental stands were 
established in locations Troubsko and Vatín. There were evaluated silages from the first cuts. The harvest was 
performed at the beginning of flowering (in late May and early June). The experimental silages were treated 
with a mixture of organic acids (formic acid and propionic acid). There were evaluated silage liquors (pH, 
lactic acid, acetic acid, butyric acid, ethanol and NH3). The results showed that the content of fermentation 
acids, pH, ammonium and ethanol was not affected by variety (P <0.05). There was observed the influence of a 
treatment on the content of acetic acid and ethanol (P <0.05). The used preservative had a positive impact on 
the final quality of the silage. 
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Introduction 
To make high quality of silage is necessary to use 
forage of high quality. The better quality of 
roughage can means reduce of the cost of feeding 
day. By using of silage additives we can improve 
quality and there is also a favorable effect on the 
palatability of the resulting silage. In contrast, 
silages with lower quality may have a negative 
impact not only on palatability, but mainly on the 
health and productivity of animals [2, 11]. 

The principle is that the higher moisture in the 
silage means more intensive and spontaneously 
fermentation. It also causes the production of higher 
amounts of fermentation products. Fermentation 
products are a result of microbial activity [14]. 

The fermentation process is evaluated by the 
degree of proteolysis, which is great importance in 
terms of health, performance and reproduction. In 
our agricultural practice over the last 7 years has 
become customary to begin harvesting alfalfa and 
clover in the early formation of flower buds. The 
result is a silage which has a high content of 
nitrogen compounds. In this phenological growth 
has the vegetation low viscosity and wilting is very 
slow. In this silages with low viscosity can occur the 
buffering of silage leading to increase of pH above 
4.6. This causes a high content of nitrogen 

compounds and potassium and at low osmotic 
pressure is started rapid proteolysis process 
supported by the activaties of clostridia [12]. 

Red clover is in agricultural practice, also known 
as red clover. Red clover is one of the basic fodder 
rich in proteins and vitamins. This perennial herb 
with a deep taproot in contrast to alfalfa is 
characterized by slower intensity of lignification. 
Despite the relatively short persistence in the stand 
(2-4 years) is red clover one of the most important 
forage. Red clover ensures the production of quality 
forage and improves soil quality [10]. The requires 
of red clover are soil with surface compaction and 
sufficient supply to the moisture [5]. 

It is an ideal crop for green feed. Red clover also 
thrives on the less fertile soils where alfalfa grows 
no longer, well tolerates and acidic soils. Red clover 
can be used in multiple ways - in the mix, for 
purposes grazing, for hay or silage. When drying 
there may be a problem with mashing at the higher 
layers during stock. In the Czech Republic is 
registered 40 varieties - 19 diploid and 21 tetraploid 
[10]. 

Tetreploid varieties characterized in compare 
with diploid varieties with higher production of 
fresh forage, increased stamina and increased 
competition in mixtures with grass species. The 
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forege of tetraploid varietes aging more slowly, is 
about 7 to 10 days later, which allows sequential 
harvesting for direct feeding of fresh forage [6].  

Most of our diploid varieties is adapted to the 
environment, is less demanding and early. 
Tetraploid varieties have green forage yield about 
12-20% higher and hay yield is higher of 2-3%. 
Crude protein content is higher of 4-5%. They are 
persistent and have a higher carbohydrate content. 
Most of them are later, slower aging and contain 
more water [17]. 

The aim of this study was to assess the quality of 
silage leachate of red clover varieties, diploid 
varieties (Spurt) and tetraploid varieties (Amos) and 
their suitability for silage. 
 
Material and Methods  
Small trial plots of red clover varieties SPURT (2n) 
and AMOS (4n) were founded in the Foraging 
Research Station of Vatín on the Bohemian-
Moravian Highlands (Czech Republic), altitude 560 
m above sea and at the Research Institute for Fodder 
in Troubsko by Brno (Czech Republic, altitude 270 
m above sea level. Stands were used as three cuts. 
There were evaluated silages from the first cuts. The 
harvest was performed at the beginning of flowering 
(in late May and early June).  

The experimental silages were prepared in 
containers with a diameter of 150 mm. Preparation 
of experimental micro silages describes in his work 
[20]. Silage samples were taken 60 days after 
ensiling.  

Evaluated was the quality of the extracts (pH, 
lactic acid, acetic acid content, the content of the 
butyric acid, ammonia and ethanol). Analytical 
procedures including preparation of aqueous extract 
describing in work of [1]. The results were 
recalculated to 100% of dry matter. Results were 
evaluated by analysis of variance (ANOVA) 

followed by Tukey’s test. The evaluation was 
carried at a significance level of P<0.05. 
 
Results and discussion 
The content of lactic acid was in the variety Amos 
101.53 g.kg-1 and in the variety Spurt 111.03 g.kg-1  
DM g.kg-1 of dry matter. The content of acetic acid 
was 27.60 g.kg-1 of DM, respectively 33.40 g.kg-1 of 
dry matter (Table. 1). When comparing the impact 
of different varieties there were no significant 
differences between diploid and tetraploid red 
clover variety. Tetraploid varieties of red clover 
should produce more water [17]. The average values 
of dry matter suggest that but difference was not 
statistically significant. The silage of Amos varieties 
showed lower pH and lactic acid but these 
differences were not statistically significant (Table. 
1). Butyric acid in the majority of the samples 
ranged zero values. Butyric acid was only detected 
in two samples of the untreated variants of diploid 
red clover (SPURT). 

After treatment of silages by chemical 
preservative there occurred acidification and their 
pH reduction from 4.38 to 4.12 (Table. 2). 
According to [19] the pH in the ideal silage should 
by fall within the values 4 – 4.2. Doležal [3] 
discloses a pH of 3.7 – 5. The decrease in pH to 4 - 
4.5 is also suitable measures against listeria in silage 
[5]. The optimum of pH values also achieved Silage 
samples that were not treated with a chemical 
additive. After addition of chemical occurred also 
decreasing of a lactic acid content. Lactic acid is an 
indicator of the quality and stability of the silage so 
is not so desirable decrease of lactic acid. Kotal [9] 
states that the lactic acid content in the silage should 
be 2/3 of the total amount of acids. This also 
indicates Zeman [21] in tables for evaluating the 
quality of silage, which specifies the minimum 
content of lactic acid 70% of the total acids.  

 
 
Table 1 The influence of the type of dry weight, pH, lactic acid, acetic acid and ethanol [g.kg-1] 

Varieties Dry matter pH Lactic acid Acetic acid Ethanol 

Amos 4n 159.59a 4.19a 101.51a 27.60a 8.39a 

Spurt 2n 173.44a 4.31a 111.03a 33.40a 10.78a 
Different letters in the columns indicate statistically significant differences at a level of P<0.05 
 
Table 2 Effect of treatment on dry weight. pH. lactic acid. acetic acid and ethanol [g.kg-1] 

Treatment Dry matter pH Lactic acid Acetic acid Ethanol 

Control 164.94a 4.12a 85.53a 22.53a 5.43a 

Kemisile 168.09a 4.38a 127.00a 38.47b 13.73b 
Different letters in the columns indicate statistically significant differences at a level of P<0.05 
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These values were both variants of experimental 
silages. After addition of organic acids were 
reduced (P <0.05) the acetic acid in both monitored 
varieties. Chemically treated silages also contained 
significantly less (P <0.05) ethanol. The average 
value of ethanol decreased from 13.73 g.kg-1 to 5. 
43 g.kg-1 (Tab. 2). 

After the addition of organic acids reacted both 
varieties of clover by reducing the concentration of 
acetic acid. The interaction between variety and 
treatment was significant (P<0.05). The optimal 
acetic acid content of the total content of acids in 
silages should be 20 to 30% of dry matter [19]. 
Drevjany [4] indicates the proportion of acetic acid 
4-9 g.kg-1 in the dry state from 35 to 35%. The 
acetic acid content is dependent on the number of 
cuts. On the second and each further mowing forms 
less acetic acid than in the first cuts [16]. Kocián [8] 
indicates that the acetic acid content should be 
within 20 g.kg-1 of DM. At this concentration is 
desirable in silage because it keeps the aerobic 
stability. The concentration of acetic acid over 30 
g.kg-1 of DM is associated with high energy losses 
and reduced feed intake. Also Doležal [3] states the 
acetic acid content of 30 g.kg-1. Formation of acetic 
acid in silages can prevent wilting and less time 
adding of silage additives [8]. In both variants of 
silages there were desired values of acetic acid (Tab. 
2). More favorable acetic acid content contained 
silage from Amos varieties. 
 
Fig. 1 The acetic acid content in red clover silages 
and interaction between variety and treatment 

variety * treatment; Unweighted averages
Wilkson's lambda=,55264, F(6, 7)=,94442, p=,51967

Vertical bars indicate confidence intervals of 0.95

 Spurt
 Amos

controll chemistry

Treatment

0

5

10

15

20

25

30

35

40

45

50

55

60

ac
et

ic
 a

ci
d

 [g
.k

g
-1

]

 
By using of chemical additives were reduced 

(P<0.05) ethanol content in both varieties. Spurt and 
Amos. The interaction between variety and 
treatment was significant (P<0.05). Wilkinson [19] 
reported the ethanol content <10 g.kg-1 of dry 
matter. Mitrik [10] presents the content of ethanol 

4.06 g.kg-1. The corresponding valuesof ethanol 
reached only variants treated by organic acids (Tab. 
2). Higher content of ethanol may be a 
manifestation of the presence of yeast which 
fermented residual sugars. or lactic acid. Optimum 
ethanol content in silages should be according to 
Doležal [2] 8-10 g.kg-1. Such content has a positive 
effect on palatability and cows preferred such silage. 
The high content of ethanol may negatively affect 
aerobic stability of silage and the rumen microflora 
[14]. 
 
Fig. 2 The ethanol content in red clover silages and 
interaction between variety and treatment 

variety * treatment; Unweighted averages
Wilkson's lambda=,55264, F(6, 7)=,94442, p=,51967

Vertical bars indicate confidence intervals of 0.95

 Spurt
 Amos

controll chemistry

treatment

0

2

4

6

8

10

12

14

16

18

20

22

e
th

a
n

o
l [

g
.k

g
-1

]

 

Conclusion 
The evalueted experimental micro silages of red 
clover had comparable pH. fermentation acids. 
ammonia and ethanol. These results were achieved 
in both studied varieties (diploid varieties Spurt and 
tetraploid varieties Amos). Based on the results it 
can be assumed that for a production of silage can 
be used both diploid and tatraploid varieties of red 
clover. A silage quality can be influenced by using a 
chemical preservative. There was a significant effect 
on the concentration of acetic acid and ethanol 
content in monitored silages after a chemical 
preservative. This effect was observed for both 
varieties of red clover. 
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