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THE OF FEED ADDITIVES EFFECT ON THE SOWS’ REPRODUCTIVE QUALITIES

Abstract

Ovsiienko S.

Candidate of Agricultural Sciences, Associate Professor

Vinnytsia National Agrarian University
Ukraine

The article presents data on the sows’ productivity fed additionally by feed additives from the plant mass of
milk thistle, saponite flour and molasses in the second half of pregnancy and during the lactation period.
Keywords: feed additive, milk thistle, sows, productivity, pregnancy, lactation, anorexia, ketone bodies.

Statement of the problem. The improvement and
development of new technologies plays a great role in
the intensification. The herd reproduction improving
plays is important among zootechnical measures aimed
at increasing meat production and its profitability of
production. The successful development of the industry
should be determined by the livestock rational use, in-
creasing its productive qualities and growing young.
The problem of growing and preserving young animals
in the early stages of growth is one of the most im-
portant problems of zootechnics; it is dependent on
sows’ milk productivity. The sows’ milk yield is a de-
termining factor in the growth and development of
suckling piglets achieving the required live weight at
early weaning.

Proper organization of herd reproduction should
be based on knowledge of the biological characteristics
of lactation animals.

Lots of issues remain unresolved despite the great
progress made in this area. The features and patterns of
pigs’ lactation, the impact of milk productivity on
changes in piglet growth, the dynamics of milk produc-
tion in connection with economic and biological char-
acteristics (age, live weight, fertility haven’t been re-
searched properly.

Unfortunately, we do not consider sows as dairy
animals. They can produce up to 10 liters of milk at the
peak of their productivity. A sow puts as much effort as
a cow to produce the required amount of milk per hour,
we still continue to take a general approach to feeding
them.

The modern production involves a group approach
to sows, we will have to reconsider our attitude in the
future; we mean the farrowing shop, ketosis syndrome
can be observed in deeply pregnant sows because of
specific nutrients lack (insufficient energy consump-
tion due to unbalanced diet or poor appetite) [1]. How-
ever, we can assume that the ketosis syndrome occurs
after birth. However, it is wrong; it occurs before sows
farrowing due to the intensification of lipolysis, in-
creased intake of free fatty acids. Triacylglycerols are
not broken down, oxidized or excreted by the liver,
which causes the rapid development of signs of fatty
hepatodystrophy. It should be noted that we are not
talking about a specific physiological prenatal ketosis,
but about the ketosis syndrome causing anorexia (the
level of ketone bodies 4 - 8 mmol /1) [1, 2].

The drugs of natural origin have become widely
used recently, they avoid many side effects, because the
mechanism of their action is significantly different

from synthetic, it is based primarily on the activation of
the body's natural defenses [3].

That’s why, plant-based feed additives containing
hepaprotective substances (silibin, silicocristine, sili-
cidamine) need special attention in the above-men-
tioned problems prevention because they have antioxi-
dant effects, anti-inflammatory properties and prevent
the development of connective tissue in liver.

Thus, the use of a multicomponent feed additive
composed of hay flour, milk thistle, saponite flour and
molasses in the feeding of deep-pregnant and lactating
sows is relevant.

An analysis of recent research and publications
researching the problem. To obtain and preserve the
young born is one of the main factors of high-income
animal husbandry, it brings to industrial commodity
production. Realization of the genetic potential of pigs
is possible only under conditions of optimal content and
high adaptive abilities of their body [4].

The body is in dialectical unity with its environ-
ment, the basis of such unity is the metabolism between
the organism and the environment. It should be borne
in mind that expensive technologies require the appli-
cation of animals with high genetic potential for viabil-
ity and productivity in order to obtain high-quality
products at relatively low labor costs and production
costs. Therefore, the most reliable, effective and envi-
ronmentally safe way to prevent stress in pigs, along
with the selection of stress-resistant breeds, types and
lines is to improve their breeding methods, which
would be based on age-specific mechanisms of adapta-
tion to adverse environmental factors. Both Ukrainian
and foreign researches are an important contribution to
solving these problems [4, 5].

The period from birth to weaning is an important
stage of the piglets breeding. It is known that piglets are
able to digest only the protein and fat of sow's milk, it
is their main food until the 20" day. Thus, it is very im-
portant that piglets, while protected by the buffering
properties of breast milk, learn to recognize nutrients in
feeds of different origins and produce specific enzymes
for digestion, which is the key to safe weaning, preser-
vation of young and planned growth [6].

The decreased level of appetite is one of the main
problems during lactation, it is so-called postpartum an-
orexia; it occurs against the background of other dis-
eases, stress, poor water supply, etc. The consequence
of decreased appetite is the sow weight loss. Weight
loss during lactation should not exceed 12% of the total
body weight of the sow, it is under such conditions that
the piglets will develop properly, and sows will quickly
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come to the form after weaning and will have good per-
formance parameters at the next insemination. Some
sows lose 12% of weight, on average, this loss ranges
from 10 to 30%.

What causes excessive sows weight loss during
lactation? Most researchers are sure that the root of the
problem lies in lack of energy. The low level of sow
consumption of metabolic energy with food during lac-
tation forces the body to use adipose tissue of its own
body as a source of energy to meet its needs for milk
production [7].

A large number of ketone bodies accumulate in the
sows’ blood due to the intensive expansion of their own
fat; the energy deficit is provided by the development
of ketosis syndrome. Ketone elements are highly toxic
to the liver, they also have an anorexic effect reducing
the sows’ appetite. It is so-called vicious circle. On the
one hand, lack of energy provokes the use of self-fat
and the accumulation of ketone bodies in the blood. On
the other hand, the toxic effects of ketone bodies lead
to greater appetite worsening the animals’ condition of.
Animals with genetically determined high thrush and
with a large mass nest are at risk because they produce
more milk, which requires more energy.

What does sow ketosis syndrome threaten?
Firstly, the sow’s milk productivity decreases because
of decreased appetite and low energy consumption. The
result of reduced sow milk production is growth retar-
dation of suckling piglets. Good milk yield is a guaran-
tee of high yield of live piglets. Moreover, there is a
direct relationship between the consumption of feed by
sows and the weight of piglets, and therefore, with a
decrease in the appetite of sows, we will certainly get
underdeveloped piglets. Each extra kilogram of feed a
sow eats during lactation adds an average of 300 g per
day to the growth of the entire nest. Secondly, the sow’s
production of too fat milk leads to so-called piglets’ fat
diarrhea. Thirdly, the reproductive abilities of sows de-
teriorate, this period is prolonged, the number of ovu-
lations and the ability to fertilize is reduced [7, 8].

A team of researchers led by Johnston L. J. ob-
served Western Europe pig farms. They research
whether there is a relationship between the weight loss
of a sow after farrowing and the length of the period
between weaning before hunting. According to the data
obtained, it is safe to say that the less sows lose weight,
the faster they come to the estrus after weaning [8].

These researchers have also found a dependence
between a sows’ appetite decrease caused by ketosis
syndrome and a deterioration in the reproductive capac-
ity of animals. The relationship between daily energy
consumption (mJ) and the time at which the sow comes
to the estrus has been presented. The sows that came to
the estrus faster after weaning the piglets consumed
more metabolic energy than those that did not come to
the estrus for a long time. Therefore, stimulating the ap-
petite is one of the main tasks in keeping lactating sows;
proper feeding is the key point in the prevention of ke-
tosis syndrome; sometimes it is impossible to solve the
problem of energy deficiency through food. It is diffi-
cult to accustom the sow to the maximum consumption
of food during lactation, because the appetite of animals

after farrowing increases disproportionately to energy
needs [7].

Feeding affects the amount of milk produced by
sows, the development of piglets, their weight at wean-
ing and the productivity of animals throughout their
lives. Feeding affects the metabolism of the animal and,
accordingly, the level of hormones in the body that af-
fect reproduction.

If sow losel0 kg of weight during lactation, the
weight of piglets during weaning is reduced by 0.5 kg,
the size of the new nest is reduced by 0.5 piglets and
the estrus interval is extended by three days.

The sow needs the maximum increase in feed from
the fifth to the seventh day of lactation because milk
secretion increases during this period that. If you do not
provide the sow with enough food, then lactation will
decrease. The amount of feed should be increased in the
first days of lactation, and before the end of feeding ac-
cording to appetite. Such feeding reduces embryonic
mortality and promotes good fetal development [9].

However, ketosis syndrome can occur due to a
lack of specific nutrients. This is due to insufficient en-
ergy intake caused by an unbalanced diet (primary ke-
tosis) or poor appetite caused by the disease (secondary
ketosis).

Milk production is reduced mainly due to the lack
of glycogen precursors with nutrient deficiency (low
feed intake). Later, there is an insufficient level of glu-
cose for the mammary glands due to insufficient syn-
thesis of glucose in the liver [1].

It is important to remember that the mammary
glands require a lot of glucose as a precursor to lactose.
However, the mammary glands continue to produce
milk through hormonal stimulation and, consequently,
the use of glucose. This leads to hypoglycemia.

The clinical manifestation of the disease depends
on the strength and duration of action on the body of
ketogenic factors, the degree of ketonogenesis, adap-
tive capacity and individual characteristics of the ani-
mal.

The disease manifests itself in a latent (subclini-
cal) form. The symptoms are erased and inconspicuous.
Both changeable appetite and depression are observed.

The ketosis clinical form is accompanied by a dis-
order and hyperesthesia. The disorder is soon replaced
by depression, the animals become lethargic, sleepy.
Tachycardia is observed, body temperature is usually
within normal limits.

Carrying out treatment it is necessary to balance a
diet on the basic nutrients, macro- and microments. The
diet includes foods rich in high-quality fiber, rich in
NDF (neutral detergent fiber). The ratio of CID-Lysine
to net energy in the diet of a pregnant sow should be
0.66 g / MJ. The level of clean energy is 8.9-9 MJ in
the diet. The minimum level of essential fatty acid is
18: 2 (Linoleic) 1%.

Glucose is used in the form of 10-20% solution in-
travenously 1-2 times a day for 2-3 days (in combina-
tion with insulin). Sick animals are prescribed methio-
nine, B vitamins, vitamin C, they are given sugar or
other glycogenic drugs.

Milk thistle (Carduus marianus L., genus Silybum
Adans L., family Asteraceae) is one of the most popular
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plant hepatoprotectors. Silymarin is taken from its ma-
ture fruits; it is part of many drugs, the mechanism of
action of which is the destruction of toxic compounds
coming from outside or those formed in the body before
they enter the hepatocytes, this substance can stimulate
the synthesis of own phospholipids repairing cell mem-
branes.

Researches have shown that silymarin can be used in
combination therapy for poisoning by the pale toadstool.
Clinical pharmacology of hepatoprotectors has collected
data that milk thistle has an antioxidant effect, it prevents
the development of connective tissue in the liver, it has
anti-inflammatory properties. Milk thistle affects the liver
and gastrointestinal tract. Milk thistle should be used in
powder form because it works at the micro level cleansing
liver cells. The leaves, roots and seeds of milk thistle have
medicinal properties. The seeds contain fats and essential
oil, vitamin K, resins, mucus, tyramine, both macro and
micronutrients [10].

Plant extracts of milk thistle (Silybum marianum (L.)
Gaertn), extract of roots and herbs of purple coneflower
(Echinacea purpurea L.) are used as part of a biologically
active agent, packaged in a shell of phospholipids, in-
tended for the prevention of colic. The water-soluble med-
icine is added to the feed increasing the resistance of the
bird to infectious diseases [11]. Today it is a promising
area for procurement, production of modern medicines
and medical applications in the form of galenic drugs [12].

The research aim was to investigate the effective-
ness of feed additives based on biologically active com-
pounds of plant and mineral origin for the prevention
of ketosis in pregnant and lactating sows and its effect
on reproductive performance.

Materials and methods of research. Two
groups-analogues of pregnant sows of large white
breed were selected taking into account age, live
weight, fatness and physiological condition. Keeping
and feeding conditions for sows of both groups were
identical and met veterinary and zootechnical require-
ments.

The sows of the experimental group additionally
received multicomponent hay pellets from the vegeta-
tive mass of milk thistle 80 grams per head for the day
during the last 21 days of pregnancy and 21 days of
suckling period.

Feeding rations were adopted in accordance with
the periods of sows’ physiological condition for our sci-
entific experiment.

Pregnant sows of the control and experimental
groups were fed by basic diet consisting of concen-
trated feed (compound feed was made with the inclu-
sion of 10% concentrate for pregnant sows).

Suckling sows of the control and experimental
groups were fed a basic diet consisting of concentrated

feed of their own production, from which compound
feed was made with the inclusion of 15% concentrate.

The sows of the experimental group were fed ad-
ditionally by granulated hay flour from milk thistle at
80 grams per head per day together with compound
feeds. The granular feed additive contains 94% of hay
flour from milk thistle and 3% of saponite flour and
molasses. Suckling sows were fed at the rate of 3-4 kg
of basic feed with the addition of 0.3 kg per piglet per
day and taking into account their fatness and the num-
ber of piglets in the nest.

Research results and discussion. According to
scientific publications, it is rather difficult to accustom
a sow to the maximum consumption of food during lac-
tation because the appetite of animals after farrowing
increases disproportionately to energy needs [13]. Our
observations of weekly feed intake and the average for
the entire lactation period show that due to better appe-
tite in the first two weeks and the entire lactation period
in the experimental group, its consumption was higher
by 3.5%. The sows of the experimental group received
additionally feed additive from milk thistle hay flour
after farrowing, there was less weight loss during the
suckling period. This fact is clearly related to the better
appetite of food consumption in this group.

The feed additive stimulates appetite of pregnant
and lactating sows, it prevents weight loss compared to
the control group in the period when sows feed new-
born piglets. The feed additive consisting of milk thistle
spotted flour prevents the manifestation of anorexic ef-
fects of ketone bodies in the body of lactating sows
leading to higher feed consumption during lactation.
The positive effect of the feed additive is also caused
by its other components. Saponite flour has a sorption
capacity; it is a source of mineral elements including
metals with variable valence leading to increased activ-
ity of antioxidant enzymes. The additional number of
mineral elements reduces the nutritional stress of sows
by normalizing mineral metabolism.

Molasses is used as a technological binder; it is
also a source of additional energy and mineral nutrition
enhancing the positive effect on the intensive metabolic
processes in the sows’ body.

80 grams of additive contains 0.63 g of crude pro-
tein, 0.33 g of crude fat, 2.42 g of crude fiber, 1.3 g of
crude ash, 3.34 g of nitrogen-free extractives and 0, 64
MJ of exchange energy.

Researches were aimed to analyze the effect of
multicomponent milk thistle hay pellets on pregnant
sows’ reproductive quality. Fertility, number of piglets
and nest weight at weaning, safety of piglets are of great
importance. They depend on many factors of breed,
age, individual characteristics and normalized feeding
of animals. The obtained research results are shown in
table 1.
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Table 1
Average fertility rates of sows (M+m, n=10)
Indicator Group
control experimental
Fertility, heads 9.8+0.20 10.7+0.23
Large offspring, kg 1.05+0.03 1.10£0.05
Nest weight at birth, kg 10.29+0.35 11.77+0.41
Milk production, kg 255.443.65 334.6+4.02
Number of 28-day piglets, heads 8.7£0.47 10.2+0.62
Nest weight at 28-day age, kg 62.3£2.31 81.6.0+3.01
Head weight at 28-day age, kg 7.5+0.09 8.0+0.08
Survival of piglets, % 88.8+2.75 95.3+2.34
Complex indicator of reproductive qualities, points 34.67+1.03 39.66+1.72

The obtained results (Table 1) show the sows of
the experimental group have the highest reproductive
indicators, their diet included multicomponent hay pel-
lets (80 g per head a day). Thus, the fertility was 10.7
piglets per sow in this group, it is by 9.2% more than in
the control group. A similar pattern is observed for high
fertility. Piglets from sows of the experimental group
had a higher live weight at birth by 4.8% compared with
piglets born in the control group.

Nest weight is an important criterion for the sows’
reproductive capacity. It includes in the fertility of pig-
lets and sows’ ability to feed the offspring ensuring the
intensity of growth and safety of piglets. The size of the
nest depends on genetic factors, i.e. paratypic factors
[14]. The live weight of the nest at birth was higher by
14.4% in the experimental group, it is another argument
indicating the positive effect of milk thistle hay pellets
on the body of sows during pregnancy and lactation pe-
riods.

Lactation is an important stage of the reproductive
cycle. Sows produce 10-13 liters of milk, their milk
contains twice as much fat, protein and minerals than
cow’s milk. Therefore, sows have a much higher
productivity than cows due to the nutrient content of
milk and the ratio between body weight and volume of
milk produced per day.

Increasing the nest of piglets without increasing
the milk productivity of sows does not make sense.
Thus, their milk yield should be tightened along with
the increase in sows’ fertility.

The estimated sows milk yield (4.1 kg of milk =1
kg of weight gain of piglets in the nest) was 334.6 kg
of milk in the experimental group; it was higher by 31%
than in the control group. In our opinion, the higher
milk yield of sows in the suckling period is caused by
the positive effect of feed additives on both milk syn-
thesis and their body. The live weight of one piglet at
28-day age was by 0.5 kg higher; it amounted to 8.0 kg
with the preservation of piglets at the level of 95.3%.

The reproductive capacity of sows was also char-
acterized by an evaluation index (a comprehensive in-
dicator of the reproductive qualities). The obtained data
show that it was higher by 12.6% in the experimental
group; it was 39.66 points against 34.67 points in the
control group.

Thus, the results show that the feed additive from
hay milk thistle, saponite flour and molasses inclusion
in the diet of sows has a positive effect on metabolism
in their body 21 days before farrowing and during the
suckling period, it is evidenced by higher reproductive
characteristics.

The highly preserved breeding stock should also
be taken into account. Everyone who tries to have a pro-
ductive livestock on the farm knows how much modern
genetics costs today. The authors of this information
emphasize that owners who spend a lot of money on the
purchase of repair pigs, do not care how much this sow
will give full-fledged farrowing, i.e. two or seven [15].

Table 2

Reproductive abilities of sows after piglets weaning

. Days of last Live weight after | Next insemination, The difference to
Indicator . . the control group,
lactation weaning, kg days days
I - control 28 246.5+0.95 18+0.78 -
11 - experimental 28 267.2+0.72 6+0.54 12

Table 2 shows the reproductive abilities of sows
after piglets weaning. The table shows that experi-
mental group sows had a higher live weight; their sub-
sequent insemination took place 12 days earlier than in
sows of the control group. Thus, their physiological re-
covery before the next reproductive cycle had signifi-
cant differences under equal conditions of keeping and
feeding. It gives us reason to argue about the economic
feasibility of using hay milk thistle pellets for feeding
pregnant and lactating animals.

The economic evaluation of the results is the final
element of any scientific development related to agri-
cultural production. The estimated assessment of the
hay flour milk thistle feed additive effectiveness in the
sows’ diets confirmed our expectations. Preventing the
anorexic effect of ketone bodies in the body of lactating
sows and more intensive milk synthesis and higher
preservation of young animals provides a higher net
profit at the level of profitability of productive qualities
of sows in the experimental group 40.3%, which is
higher by 7.7% than control group.
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Conclusions.

1. Granular feed additive from milk thistle flour is
an additional component of the diet, it prevents the
manifestation of anorexic effects of ketone bodies in
the body of pregnant and lactating sows, stimulates
their appetite, prevents excessive weight loss in the crit-
ical period when sows have to feed.

2. The inclusion of 80 grams of feed supplement
in the sows’ diet has a positive effect on metabolism in
their body 21 days before farrowing and during the
suckling period, it is evidenced by higher reproductive
characteristics.

3. The higher complex reproductive quality (CPV)
is provided due to better appetite, greater mass of feed
consumed during the lactation period, greater milk syn-
thesis and higher preservation of young animals in the
experimental group sows; it is higher by 14.4%; profit-
ability is higher by 7.7%.
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