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ABSTRACT
This research was conducted to study the influence of ensiled alfalfa and red clover mixtures, mixed at different ratios,
aswell as the effect of additives —two doses of oak tannin extract and bacterial inoculant on the basic chemical composition
and the number of different microorganisms of the silages. With increasing the share of red clover in mixture, there was
a significant reduction in proteolysis. Treatments with 50 and 75% red clover had the highest number of lactic acid
bacteria and the lowest number of total bacteria. When tannins and LAB inoculants were added, a significant reduction

in the level of proteolysis was also observed, which compared to the control treatment was up to 25%.
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INTRODUCTION

When alfalfa is ensiled alone, the fermentation outcomes are
often suboptimal, because of its high buffering capacity and
low sugar and dry matter concentrations (Wang et al., 2019).
During the production of alfalfa silage occurs the process of
proteolysis in significantly higher extent in comparison with
red clover silage (Beauchemin et al.,, 1997). Jonesetal. (1995)
reported reduction of proteolysis by 70% when mixing extracts
of red clover and alfalfa at 1:1 ratio, compared with untreated
alfalfa extract in laboratory scale. Many researches connect
this fact with presence of polyphenol oxidase in red clover. The
positive effect of alfalfa ensiling in a mixture with red clover
could also be achieved through richness in vitamins, minerals
and other substances, as these two plant species complement
each other in terms of these substances (Chiriac et al., 2020).
Treatments with commercially available silage additives, such
as tannins, could effectively reduce non-protein nitrogen (NPN)
formation during ensiling (Tabaccoetal,, 2006). According
to Pysetal (2002), a significant inhibition of protein proteol-
ysis was found in alfalfa-rolled barley silage made with the
addition of lactic acid bacteria (LAB) inoculants. This paper
discusses the effects of different additives and species share in
mixture on the chemical composition and microbial status of
alfalfa and red clover mixture silages.

MATERIALS AND METHODS
Green forage was cut in 2024 at the beginning of flowering.
The experiment, involving treatments as combinations of
six different mixtures and four additives, was performed.
The following mixtures were included: alfalfa (A1), alfalfa
and red clover at a ratio of 90:10 (A2), 70:30 (A3), 50:50 (A4),
30:70 (A5), and red clover (A6) on a fresh (wilted) matter (FM)
basis. The additive factor variants were as follows: control
(without additive) (B1), two doses of granulated oak tannin
extract (6 g/kg DM (B2) and 12 g/kg DM (B3); ‘Essedielle SRL,
Italia), and bacterial inoculant ‘BioStabil Plus’ which contained
homofermentative lactic acid bacteria (Enterococcus faecium
and Bacillus plantarum), and heterofermentative lactic acid

bacteria (Bacillus brevis) with a concentration of 5x 10 CFU
per gram (B4). The mixtures were ensiled in the polyethylene
jars holding 5dms?, with three replications. After 56 days the
experimental silos were opened and representative samples
were taken for chemical analyses.

In the silage following chemical parameters were deter-
mined: crude protein (CP), crude fiber (CF), ether extract (EE),
crude ash (CA), nitrogen free extract (NFE) and water soluble
nitrogen (H,0-N). NDF and ADF were determined applying
the method of Van Soest et al. (1991). The following microbial
parameters were analyzed: total bacteria count (TB), lactic
acid bacteria count (LAB), and yeast and mold count (YM).
Statistical analysis of the obtained results was done by anal-
ysis of variance procedure with software package STATISTICA,
version 8.0 (‘STATISTICA &, Stat. Soft. 2007).

RESULTS AND DISCUSSION
With an increase in the proportion of red clover in the
mixture, there was a decrease in the crude protein content
and significant reduction of proteolysis under the influence of
polyphenol oxidase (Table 1). Also, the addition of tannin and
inoculant led to a significant reduction of proteolysis, which
was consistent with Tabacco et al. (2006). Similar to our inves-
tigation, Lietal. (2018) stated that the crude protein content
in silage differed significantly between the mixtures of alfalfa
and red clover, and ranged from 163.1g/kg DM in pure red
clover silage to 183.7g/kg DM in pure alfalfa. According to
Contreras-Govea et al. (2013), the ADF content of the control
variant of alfalfa silage was 227.7 g/kg DM, while the ADF
content of the variant with the inoculant Lactobacillus plan-
tarum was 218.5 g/lkg DM silage, which supports the results of
our experiment. Other variations of the examined chemical
parameters can be explained by the relative change in their
mutual relationship, due to the loss of volatile ingredients
(ammonia, free acetic and butyric acid) when preparing the
samples by drying in accordance with AOAC methods, as well
as due to the extraction of part of the lactic acid with diethyl
ether when determining the fat content (Pordevic et al., 2011).

CONCLUSION

From the results it is evident that addition of red clover to alfalfa when ensiling, as well as the use of oak tannins and inoculants
led to a significant reduction of proteolysis, which is considered the most important effect of the tested factors on the quality
and nutritional value of silage. The determined trend is particularly significant due to the fact that alfalfa is the most important
and cheapest source of protein in rations for dairy cows in Serbia, and the obtained values should be used when balancing the
ration in accordance with current normatives. The variation of other parameters of the chemical composition was mostly insig-
nificant, and of no importance for the use of silage. A more detailed examination of the influence of the type and dose of tannins
is planned, due to the possibility that, in excessive amounts, they may have a negative effect on protein utilization.
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Tab. 1: Chemical composition of silages (g/kg DM) and number of microorganisms (log cfu/qg)

EE [ee [nee e |nor faor [meon Jae [ [wm
Mixture
A1 195.8%° | 295.4 40.6 377.2 90.8 506.6 400.7 387.4° 8.02° 8.66° 2.82°
A2 196.7°° | 298.8 37.9 374.9 91.6 505.5 403.1 365.1° 8.10%° 8.62%° 2.61°
A3 199.6° 298.1 38.7 373.3 90.4 508.9 402.3 380.0° 7.99° 8.60™ 2.64"
A4 197.2% | 295.2 38.2 378.1 91.3 506.4 403.2 311.3° 8.16° 8.54° 2.81°
A5 197.2%® | 295.3 39.0 376.1 92.4 505.7 399.8 315.7° 8.17° 8.57 2.80"
A6 187.2° 296.8 39.5 387.1 89.3 503.3 400.3 300.0° 8.10%° 8.59° 3.02°
Additive
B1 193.4 297.7° 38.0 377.4 93.3 507.2 405.3° | 405.3° 8.11 8.60 2.68°
B2 194.4 297.0° 38.1 380.9 89.5 505.6 402.8" | 337.7° 8.02 8.58 2.83%
B3 196.5 300.6° 39.4 373.3 90.1 507.1 400.6™ | 327.1° 8.11 8.62 2.84°
B4 198.1 291.1° 40.4 379.6 90.8 504.5 397.6° | 302.7° 8.12 8.59 2.79%
ANOVA
A * ns ns ns ns ns ns % * %k '
B ns & ns ns ns ns & i ns ns &
AXB ns ns ns ns ns ns ns Fok *% *% *k

Values in columns with a different uppercase letters are significantly different based on the LSD test (P<0.05); F-test: * - P<0.05;
**-P<0.01; ns - F-test not significant.
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