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Abstract

Alfalfa dry matter is characterized by the less content of sugar, celluloses and hemicellu-
loses and more quantity of pectin in comparison to grasses (P. Mc-Donald et al., 1970). The high
level of pectin provides increased rate of feed fermentation in a rumen (E.F. Annison, et al.,
1962). This leads to improved assimilation of alfalfa silage dry matter by cattle, despite the low
energy level unlike to cereal grasses silage (M. Grabov, 2016). As a result, the nutrients intake and
productivity of cows increase. However, there are some particularities in qualitative alfalfa silage-
and haylage-making, such as absence of abundant Enferobacteriaceae bacteria on the alfalfa plants
(R.A. Shurchno et al., 2008), unlike cereal grasses (Yu.A. Pobednov et al., 2015). Thereof the basic
kind of alfalfa silage and haylage spoilage is butyric (putrid) fermentation. With due regard to this
fact, the main principle of alfalfa conservation is based on the known rule of G.W. Wieringa (1963),
which tells about increasing of clostridium bacteria sensitivity to active acidity (pH) of feed when
dry matter content in plants rises. This allows providing feed preservation under significantly high-
er pH, than at ensiling the freshly-cut mass (F. Weissbach, 2012). However, fodder must reach fast
acidification with determined pH value to eliminate a butyric fermentation at each dry matter con-
tent. But this condition especially difficult for performance at alfalfa ensiling, because plants contain
much weak-bound water even at 35 % dry matter content, in contrast to cereal grasses and red clo-
ver. At weak acidification, it can lead to intensive proteolysis (X.S. Guo et al., 2012) with ammonia
accumulation and an increase in buffer capacity of feed. As a result, pH of alfalfa silage does not
decline to necessary level for elimination the clostridium bacteria growth during the long period and
it causes to accumulation a butyric acid and the products of putrid decay of the proteins. It is possi-
ble to reduce the intensity of proteolysis by increased feed acidification with addition of liquid organ-
ic acids or inoculants of lactic acid bacteria combined with sugar. Another way is ensiling of alfalfa
wilted to > 40 % dry matter content followed by application of the lactic acid bacteria-based inocu-
lants. At this level of dehydration, the content of sugar in dry matter increases 1.6 times (Yu.A.
Pobednov et al., 2016), and addition of the bacterial inoculants leads to increasing a degree of feed
acidification as well as storage and feed-out stability (F. Weissbach, 2012). Application of enzymes in
ensiling alfalfa wilted to > 40 % dry matter is one more advanced method of this forage crop conser-
vation (A.A. Anisimov, 2006). Another effective approach of alfalfa silage-making is using enzyme
additives combined with lactic acid bacteria (M. Grabov, 2016).
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Animals fed with poor silage experience deficit of nutritious matter,
which negatively affects their productivity, health, meat and milk production [1].
The problem with production of the high quality feed is particularly acute at
procurement of silage and haylage from alfalfa. It is more often applied in the
agricultural practice since for many farming units production of the feed with
content of up to 22 % raw protein in dry matter (DM) is a real way to increase
the economic stability [2]. Besides high levels of raw protein, alfalfa is character-
ized by the less content of pectin, as well as presence of special structured fiber
[3]. High pectin fermentation results in accelerated alfalfa fermentation in a ru-



men. Thus, digestibility of pectin and pectin acid in sheep reaches 90 % [4].
Alfalfa does not follow the known rule that animal consumption of bulky feed
dry matter correlates to its nutrient value. Nutritional value of the dry matter
in the diet with alfalfa silage is less that in the diet with grass silage (6.9 vs.
7.1 mJ/kg for net energy of lactation), however its daily consumption by cows is
higher, 22.1-23.2 and 20.3-21.2 kg [5]. This results in increased consumption of
nutrients and animal productivity.

At the same time, high content of raw protein in alfalfa is often associat-
ed with its main unfavorable technological attribute of a non-silage culture [6].
Having compared buffering capacity of various plant species containing raw pro-
tein, calcium, and magnesium, the researchers have found that the richer the
plants in the said compounds, the higher their buffer capacity [7]. However, it is
mineral compounds, and not the nitrogenous matter, that play the main role in
improvement of buffer capacity. Alfalfa is rich in mineral substances with ex-
pressed properties of bases [8, 9]. High buffer capacity of alfalfa entails accumu-
lation of significantly larger quantity of lactic acid than it is required for acidifi-
cation of grasses and clover, which in the context of sugar deficit is hard to en-
sure at regular silage making even in sun-cured form. This fact increases the in-
terest in use of lactobacillus medicines at alfalfa silage making.

Sugar deficit and buffer capacity of the biomass leads to necessity for
sun-wilting of alfalfa up to > 45 % of DM (10). Chemical content of plants may
be improved by their wilting in mowing. Thus, after 6-hour mowing of alfalfa up
to 35.1 % of DM, amount of sugars increased 1.3 times from 4.82 to 6.24 %
[11]. Simultaneously, sugar-buffer ratio to cured mass increased from 1.0 to 1.4.
Consequently, rapid dehydration of alfalfa provides transferring thereof from the
category of non-ensilaging plants to the category of hardly-ensilaging plants.
However, in alfalfa, unlike the clover and grasses, the procedure has no detecta-
ble effect on ensilaging results [12].

Earlier it was erroneously suggested than plants cured up to > 35 % DM
are successfully ensilaged regardless of sugar content in them [13]. This sugges-
tion still does not have an experimental confirmation [14, 15]. The concept of
silage capacity of vegetable feed should also be clarified. In Russia it is still asso-
ciated with chemical composition of the ensilaged mass and with misconception
that wilting to up to 40 % DM does not have negative effect on the intensity of
lactic-acid fermentation [16]. Meanwhile, even poor wilting up to 30 % DM
noticeably retains development of lactobacillus resulting in slowing down the
speed of feed acidification and, consequently, occurrence of the negative micro-
biological processes in the feed [15]. Nature of the later is totally dependent on
the plant species and the extent of wilting. Because of that, even high concentra-
tion of sugar in cured grasses does not warrant production of high quality silage.

Ensilaging also depends on the factors that promote the plant ability to
rapid and quiet strong acidification. The most important of them is quantitative
and qualitative composition of epiphytic microflora. It is usually favorable at en-
silaging of maize, 1 g of which at the middle dough stage contains > 10> CFU of
lactobacillus [7]. In the above count they are represented by only highly active
hormone-enzyme Lactobacillus plantarum [17] well-adapted to bulk fermentation
with relatively high content of dry matter. Silage from the chopped maize, re-
gardless of the significant DM content, is rapidly acidified at the middle dough
stage to active acidity (pH) < 4.2 that depresses development of all unfavorable
bacterium. In perennial herbs, mainly alfalfa, the composition of epiphytic mi-
crobes association is often unfavorable [18], but determines not only the domi-
nant type of feed damage, but also ways to avoid spoiling. It is established [19]
that alfalfa is not characterized by the presence on coli group usual in large



number in grasses [17]. Mainly, alfalfa silage is damaged due to butyric (septic)
fermentation [15]. It leads to the main conservation principle of alfalfa (rule of
G.W. Wieringa) that is based on a fact that Clostridia sensitivity to feed acidity
significantly increases along with increase of the dry matter in the green biomass
[20]. It allows production of the oil acid free silage from the cured alfalfa at sig-
nificantly higher pH as compared to ensilaging of new-mown grasses.

It should be noted that such rule applies only to ensilaging of high-
protein leguminoze grasses, but becomes fully irrelevant at use of sugar-
contained cured grasses with other composition of epiphytic microbial flora
requiring application of other conservation methods. As apart from the high-
protein leguminoze grasses, butyric fermentation is often neither eliminated,
nor becomes more manifested (secondary fermentation) in ensilaging of grasses
in cured form [14, 15]. This is due to intensive development of coli forms —
enterobacterium against the background of slow feed acidification. Enterobac-
teria, because of ineffective sugar fermentation in grasses, lead to sugar deficit
in the ensilaged mass and the butyric fermentation. Not only Clostridia, but
also enterobacterium shall be suppressed to stop the butyric fermentation in the
silage from cured grasses. Regardless of the wilting extent, grasses shall be
acidified to pH < 4.3 for 3 days [21] to exclude growth of enterobacteria. Ac-
counting for the limited lactobacillus fermentation at beginning of ensilaging,
the required acidification speed and extent may be achieved only with addition
of osmotolerant lactobacillus strains. In lack of them, even easily ensilaging
grasses cured up to > 30 % DM are not such in fact [22]. Thus, in the global
practice the term “fermentability” is recently used in lieu of “ensilage capaci-
ty” [23], the term that is based on the chemical composition of plants and de-
fines their potential ability to acidification.

Note that the rule of G.W. Wieringa [20] is not fully correct for alfalfa.
According to the rule, it could be concluded [7] that at sugar-buffer ratio of 0.5-
10 the alfalfa shall be cured up to 37-41 % DM. However, it is impossible to
produce qualitative feed from alfalfa by spontaneous ensilaging, provided such
quantity of dry matter. Green alfalfa mass rich in protein and pectin contains a
lot of poorly bound water [24]. Because of acidification delay, plant protein-
egrading enzymes remain highly active for a long time [25]. During the first 2
days of ensilaging, proteolysis in alfalfa comprises 25 umol of amino acids/h per
1 kg of DM [26]. Wilting up to 35 % DM does not reduce activity thereof. It
should be highlighted that protein of clover and grasses is hydrolyzed during en-
silaging to significantly lesser extent that alfalfa protein [27].

Due to the rapid sugar consumption, amino acids are subjected to oxida-
tive de-amination with high ammonium production [28] that improves buffer
capacity of feed in ensilaging. Otherwise, alfalfa, which due to preliminary wilt-
ing acquires the properties of hardly-fermented plants, is again transformed into
the non-ensilaging crop within the first 2 days of ensilaging. That is why alfalfa,
unlike hardly-fermentable perennial grasses and clover, is usually not ensilaged,
but hay-laid by wilting up to > 45 % DM.

It is considered that haylage, as compared to silage, is preserved not due
to active acidification, but due to formation of the physiological dryness in cured
grasses that warrants lack of access of moisture germs contained in the plants
[29, 30]. Besides, even A.A. Zubrilin [31] warned of an obvious mistake to count
only dry matter in the green mass at determination of the extent of development
of this or other micro germ group. It is known that several products, for in-
stance, jelly contains a lot of water, but it is inaccessible for many microbes. Re-
cently, at determination of micro germ development extent, activity of contained
water (Aw). Aw (is expressed in dimensionless units of the scale from 0 to 1) —



is a quantity of non-bound micro germ accessible water in product) is estimated
[32]. Even at 45-50 % DM, Aw in plants does not fall below 0.95 [7], whereas
pH is not standardized only at Aw of no more than 0.85 [33]. It is significantly
lower than it is noted in grasses, even if such grasses are cured up to 60 % DM.
To this end, it could be concluded that wilting of alfalfa up to > 45 % DM is
not only associated with creation of physiological dryness in plants, but also with
the necessity for assurance of the high preservation of feed in the context of
weak acidification. In fact, feed acidification extent and accumulation of the
fermentation acids are standardized at haylaying of the sugar-containing grasses
testified in support of such assumption.

According to G. Pahlow at al. [21], at conservation of sugar-containing
grasses with DM > 45 %, it should be acidified during 3 days to pH < 4.5, and
shall accumulate in the DM of at least 3.5 % acetic acid. The latter is required for
suppression of yeast fungi development, being the main initiators of aerobic dam-
age of haylage when removed from the storage reservoirs [7]. Just like at ensilaging
of cured grasses, it could be achieved only with involvement of lactobacillus.
However, medicines based on the heterofermentative lactobacillus strains should
be used at preparation of haylage from grasses producing, along with the lactic
acid, significant quantity of acetic acid [34]. Accordingly, ensilaging process also
flows in the green mass cured up to > 45 % DM.

Regardless of affiliation with non-ensilaging cultures, alfalfa (at ensilag-
ing in small insulated vessels) in the laboratory tests is preserved for a long
time even in newly mown form without fermentation and damage thereof. It is
explained by presence of the secondary vegetable metabolites with antimicrobi-
al action [35]. It includes several free non-protein amino acids [36], saponines,
many phenol compounds, alkaloids [37] and other compounds. Majority of the
secondary metabolites are cancerogenous and, thus, hazardous to animals [38§].
The role of the secondary vegetable metabolites in preservation of alfalfa silage
is so high that results of the laboratory tests could not be transferred in pro-
duction environment without relevant adjustment. Presence of the secondary
metabolites in alfalfa and other legumetized species is also due to the high aer-
obic stability of produced silage and haylage [35, 39]. However, it is impossible
to preserve alfalfa silage and haylage in production environment without proper
acidification. It is alfalfa inability to acidify during a continuous time to the
extent eliminating development of butyric bacteria mainly causing feed dam-
age. Thus, in one of the lab-based alfalfa ensilaging tests with 39.9 % DM after
3, 7, 15, 30 and 60 days of ensilaging the pH value was 5.85; 5.54; 5.17; 4.85,
and 4.57, respectively [11]. It means that acidification had reached value elim-
inating the butyric fermentation only after 2 months of ensilaging. High preser-
vation ability of feed in the laboratory tests was assured by the secondary vege-
table metabolites; however in the production environment such silage would
have become useless during the said storage term.

To increase the alfalfa fermentation ability, it is required to suppress pro-
teolysis in process of plant dehydration in the field and their further ensilaging.
Such opinion, in particular, is supported by X.S. Guo at al. [40]. In the field it
is achieved by the intensive wilting of alfalfa in mowing (within 2-4 hours after
mowing content of DM in the green mass achieves 35 % and more) [11]. Prote-
olysis intensity at ensilaging may be reduced by fast switching of pH to the limits
of proteolytic enzyme activities [25, 41], which is hard to achieve at spontaneous
fermentation of the cured mass due to its buffer capacity and lack of sugar. The
situation becomes more challenged because the optimal proteolytic pH in alfalfa
is lower than in clover, by 6.0 and 6.5 [42]. It means that alfalfa shall be acidi-
fied faster and more intensively than the clover to avoid proteolysis.



At low alfalfa wilting (< 35 % DM), stability of the feed is ensured only
at its rapid acidification to pH < 4.6, which could not be reached even with the
use of lactobacillus. It is established that administration of lactobacillus medi-
cines at ensilaging of alfalfa (36 % DM) did not result in notable increase of the
feed acidification (pH 4.34-4.40 against 4.42 in regular silage) [43]. Several re-
searchers believe that qualitative silage could be produced at ensilaging of alfalfa
even with the use of lactobacillus biologicals in combination with sugar additives
[44]. However, their results show that such approach relates to significant loss of
nutrient compounds (up to 30 %) and is useless in practice. According to other
data, effect of molasses with lactobacillus medicines on reduction of proteolysis
at ensilaging of alfalfa has been growing with increase of the dry matter content
from 20 to 37 % [45]. Use of molasses had resulted in increase of the acetic acid
in feed that evidences on activation of unfavorable microbial flora.

To elevate sugar content, the cured alfalfa ensilaging with fermentative
additives is considered. Thus, in favorable weather conditions Ferkon fermenta-
tive medicine upon ensilaging of alfalfa cured up to 30 % DM was as effective as
formic acid [46]. However, at detailed analysis, both medicines were ineffective.
Just like at administration of Ferkon, and at introduction of 0.5 % muratic acid,
pH of feed comprised 4.72-4.70 and accumulation of ammonium in dry matter
of silage was 0.43-0.41 %. It means that neither of the used medicines ensured
creation of the active acidification that is able to prevent butyric fermentation.
Upon ensilaging of clover meadow cured to the same content of dry matter and
Ferkon medicine, formic acid, and content of ammonium in the feed compris-
ing accordingly 0.09 and 0.10 %, pH of silage was 4.14 and 4.37. There is a re-
port on the use of common method for satisfactory ensilaging of alfalfa-grass
mixture cured up to 35-40 % DM, with share of alfalfa from 50 to 75 % [47]. At
ensilaging of net alfalfa with Ferkon and formic acid, positive results were ob-
tained only at wilting to up > 40 % DM [12]. In such a case, silage produced in
the production environment is acidified to pH of 4.47 and 4.33, which ensured
its high storage stability.

L. Kung at al. [48] had achieved good results by ensilaging of alfalfa with
the same content of dry matter upon the use of heterofermentative Lactobacillus
buchneri with B-glucanase, a-amilase, xylanase and galactomanase. Such ensilag-
ing (along with better preservation and quality of feed) had resulted in notable in-
crease of its aerobic stability. It was certain [35, 39] that haylage and silage from
the cured legumetized grasses are quiet resistant to aerobic fall, elimination issue
of which arises only at preparation of silage from the maize at middle dough stage
[49, 50], sorgo [51] and haylage from grain crops and grasses [52, 53].

Alfalfa and lactobacillus-based ensilaging technology shall be used since
even in the southern regions of Russia it is often impossible to cure the mass to
the haylage moisture [54] resulting in low quality feed. In Volgograd Region,
more than half of the prepared haylage is annually associated with the low grade
feed [55]. At favorable wilting conditions, when content of DM in alfalfa rapidly
goes up to value > 45 %, stimulation of lactobacillus fermentation by the use of
the lactic fermentating agents provides significant effect. According to O.M. Kur-
naeva [56], haylaying of alfalfa in the productive environment with introduction
of Litosil lactobacillus medicine had reduced accumulation of ammonium in the
feed from 26.4 to 10.1 mg%, with loss of DM from 17.6 to 13.2 %, and had en-
sured stability of haylage at storage. At haylaying of alfalfa (with up to 50 %
DM) in tranches, feed pH following 6 and 12 months of storage remained high
and comprised accordingly 5.21 and 5.06 [56]. For this reason, accumulation of
the oil acid in the natural feed kept growing: after 6 and 12 months of storage it
comprised 0.06 and 0.11 %. During the entire storage term the oil acid was not



accumulated in the haylage where, due to administration of Litosil medicine,
feed pH had rapidly decreased to the extent limiting the growth of butyric acid
bacteria. Upon haylaying of the same mass in roll under films, feed pH after 1
and 6 months of storage comprised accordingly 5.08 and 5.32, while content of
butyric acid comprised 0.11 and 0.21 %, accordingly. Use of Litosil in this case
also ensured production of the feed free from butyric acid. Consequently, even
upon wilting up to 50 % DM warranted preservation of feed both at storage in
tranches and rolls is ensured only upon use of lactobacillus medicines.

Upon reduction of DM in alfalfa, instability of silage at storage is sig-
nificantly increased. To solve the problem, we must first of all increase the lac-
tobacillus-butyric acid bacteria competition, which to a significant extent is
promoted by alfalfa wilting up to > 40 % DM. In this case, lactic acid is accu-
mulated more than in ensilaging of newly mown alfalfa [15]. At slow acidifica-
tion, it is important that butyric acid bacteria are present in plants as spores [18].
The dryer the plants, the slower the spores of butyric acid bacteria are growing;
and lactobacillus (even at low activity) manage to acidify the feed to the required
pH value. Thus, the alfalfa ensilaging mechanism cured up to > 45 % DM is
applied recently [33]. This is also associated with the requirement of DM
preservation within the range from 40 to 50 % (i.e. the acceptable deviation
from the recommended value is no more than 5 %) [7], which significantly
challenges haylaying of alfalfa in the production context and accounts for the
feasibility of use of lactobacillus fermentations accelerating acidification of the
mass and increasing the feed stability at storage and removal.

It is understood that upper wilting limit of the ensilaged alfalfa mass is
determined by its technical properties, namely the compression ability. At plac-
ing of alfalfa for storage in tranches, content of DM shall not exceed 50 %, pro-
vided careful grinding of plants and their absolute air insulation [7]. The upper
wilting limit is related not only to the ability of the mass to rapid acidification
under the effect of biological preparations to the state excluding development of
butyric acid bacteria. The more the green mass is cured, the more effective is
application of lactobacillus medicines at wilting. Thus, at ensilaging of alfalfa
cured up to 41.1 % DM by lactobacillus medicine Ecosyl, the feed is acidified to
pH 4.45 vs. to 4.64 in regular silage [57]. Herewith, it is pH at beginning of en-
silaging process suppressing the proteolysis that is important rather than final
active acidity of the feed [58]. It is indicated by reduction of the share of nitro-
gen ammonia in the total feed nitrogen (with 11.2 to 7.6 %) in the silage pre-
pared by lactobacillus fermentation.

At less dry matter in the green mass, effectiveness of Ecosyl use is nota-
bly decreased. For instance, at ensilaging of alfalfa with 38.1 % of DM, pH of
the trial and control feed comprised 4.73 and 4.53, accordingly. Share of nitrogen
ammonia in the total nitrogen had decreased from 12.7 to 9.4 %. At ensilaging of
alfalfa with 22.6 % DM, pH in control and test sample comprised 5.23 and 4.93;
share of nitrogen ammonia in the total nitrogen was 17.2 and 14.5 %. The above
data testifies that upon increase of the quantity of DM in the ensilaged alfalfa
from 22.6 to 41.1 %, share of nitrogen ammonia in the total nitrogen of feed had
practically decreased in two times — from 14.5 to 7.6 %, and pH had decreased
from 4.93 to 4.45. Accordingly, ensilaging of alfalfa cured up to > 40 % DM
with lactobacillus not only promotes acceleration, but also more acidification of
feed that improves its stability at storage.

According to some researchers, use of lactobacillus is the main reason of
ammonia growth in the dry matter of alfalfa silage [59]. Such conclusion is
based on the assumption that at sugar deficit in the ensilaged green mass, lactic
bacteria uses carbon skeleton of amino acids for energetic metabolism. It hap-



pens in cases when use of lactobacillus medicines does not promote any more
intensive acidification of the feed. Thus, in one of alfalfa ensilaging tests (Taisia
variety) with 31.3 % DM by regular way and with introduction of Biotrof prepa-
ration, pH in finished silage comprised accordingly 5.06 and 5.02, ammonia
content in the dry matter comprised 0.54 and 0.62 % [11]. At the same time, at
ensilaging of alfalfa Pastbischnaya 88 variety rich in sugar, even at regular ensi-
laging of plants with 24.5 % DM the feed was acidified to pH 4.70. Biotrof
preparation did not have any significant effect on the acidification extent of the
finished silage (pH 4.68), but had accelerated such process. Dry matter of the
control silage sample contained 0.17 % of oil acid, while it was not found in the
trial sample. Intensification of acidification had resulted in accumulation of
ammonia in dry matter of feed from 0.30 to 0.26 %. Accordingly, at develop-
ment of the effective technology of ensilaging of the cured alfalfa by lactobacillus
medicine it is important to account for the possible significant role of the kind
differences in plants.

Interesting results were obtained by Hungarian researchers [60] at ensi-
laging of alfalfa (32.3 % DM) upon use of maize flour, in which 89 % of starch
was hydrolyzed to simple sugars. Maize flour was added accounting for 1.0 % to
the green mass. According to authors, it promoted production of high quality feed
with good ratio of lactic and acetic acids. At the same time, addition of cellulosol-
ythic enzymes and their combinations with lactobacillus at ensilaging of alfalfa
with 34 % DM was ineffective just as in the above-described tests [61]. Ensilag-
ing of alfalfa cured up to 33.40 and 53.00% DM with addition of tannin was
rested with positive results [62]. Importantly, in this case the effect of tannin use
for protheolysis limitation had increased by increasing the content of dry matter
in the green mass. Disadvantage of the above method is that high tannin dosages
(= 2.0 % of DM) reduce digestibility of the nutrient components in the feed.

The most important property of alfalfa silage produced with addition of
lactobacillus medicine is its high productive action validly exceeding the produc-
tive action of spontaneous fermentation silage. At difference of total 0.3 kg in
consumption of DM rations with alfalfa silage produced in regular manner and
with addition of lactobacillus, the difference in the average daily milk yield was
0.8 kg (40.7 vs. 39.9 kg) at higher milk fat (3.43 vs. to 3.37 %) in animals of the
test group [48]. The literature sources yet lack clear explanation of such case.
Some researchers associate it with increase of the mass of rumen microbial flora,
which serves a source of complete protein for high productive cows [63, 64].

Let us also consider the factors which, besides decrease of protheolysis in
alfalfa green mass cured up to > 40 % DM, may be the reason for more intense
acidification of the feed at addition of lactobacillus enzymes. First of all, it pro-
motes more homofermentative type of lactobacillus fermentation in the silage
[65, 66]. Lactic acid which is dissociated to ions more than other fermentation
acids [7, 67] promotes higher acidity in the feed. Important condition of successful
ensilaging of alfalfa in deeply cured form is creation of sugar both at rapid wilting
of plants up to > 40 % DM [11, 15], as well as in fermentation process of the
cured mass in anaerobic conditions. It is due to content of up to 5 % of starch
[23] in the dry matter of alfalfa which is hydrolyzed under the effect of fermenta-
tion acids to simple sugars. Besides, alfalfa contains saponine (C,;H3701¢) that is
fermented into sapogenin, glucose, and unknown tart substance [68]. It may
happen that another important message is that up to 2 % of apple acid is accu-
mulated in the dry matter of alfalfa cured up to > 40 % DM, which, according
to certain authors [69], may be fermented by lactobacillus.

Thus, alfalfa is characterized, along with sugar deficit, by very high buff-
er capacity exceeding 1.6-2.3 times the buffer capacity of other fodder plants.



The higher the buffer capacity, the more fermentation acids are neutralized,
which strongly suppresses feed acidification, especially during the first ensilaging
phase. At high protein and pectin contents, alfalfa biomass, even when wilted up
to > 35 % dry matter (DM), still contains significant amount of weak-bound
water which at slow acidification leads to high proteolytic activity and protein
hydrolysis. It is accompanied by high accumulation of ammonium in silage and
further increase in buffer capacity. Thence, acidification of wilted alfalfa to the
pH suppressing clostridia may take more time, even in use of lactobacilli or their
combinations with enzymes, resulting in feed damage. In this, it is required i) to
reduce proteolysis in the ensilaged green mass, ii) to slow down growth of butyr-
ic acid bacteria during the first phase of ensilaging with intensification of lacto-
bacillus fermentation, and iii) to increase the pH to that critical for butyric acid
bacteria. To this end, alfalfa mass shall be rapidly wilted to > 40 % DM and sub-
jected to ensilaging with the use of osmotolerant lactobacillus strains.
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