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Abstract.  
The research was carried out to study the effect of different dosages of the coniferous-energy supplement on digestibility of the 
ration nutrients, morphological, biochemical indices and mineral composition of blood, dynamics of live weight and average 
daily amount of growth of heifers. The practicability of use of the supplement in the ration of heifers when using the industrial 
technology of cultivation was substantiated. According to the principle of para-analogues, four test groups were formed, each of 
which received a certain dosage of the coniferous-energy supplement in a daily ration. As a result of the research, it has been 
found that the use of the supplement in the ration of heifers in the amount of 150 grams per head per day contributes to an 
increase in digestibility and the use of the ration nutrients, provides for an increase in the average daily amount of growth of 
heifers by 11%, and has a positive effect on growth and development. 
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INTRODUCTION. 
One of the most important tasks of the Russian agro-
industrial complex is to provide the country population 
with food products of the necessary range. An accelerated 
increase in the production of high quality livestock 
products is possible with the organization of balanced 
feeding of all sex-age groups of animals with natural feeds.  
Numerous scientific developments and the experience of 
practicing breeders prove the assertion that complete 
feeding of heifers of highly productive breeds must 
necessarily be performed using various biologically active 
feed supplements, including the most advanced ones. 
However, the complexity, usually, in the use of synthetic 
components and their high cost are the main drawbacks of 
most fodder supplements used in the feeding of farm 
animals. Due to this, scientists and practicing breeders have 
been constantly searching, developing and testing new, 
cheaper and environmentally friendly and safe fodder 
supplements based on mobile forest biomass processing 
packages [6; 7; 8; 10] 
It is well known that such unconventional fodder 
supplements from waste and forest by-products contribute 
to the normalization of physiological processes in the 
animal organism, improve their growth, productivity, 
safety, and enhance the organism resistance. [6; 9] 
However, there is little information on the effect of 
supplements on metabolic rates in the body of heifers. 
Therefore, the identification of the optimal level of the 
coniferous-energy supplement in the rations of the heifers 
and the study of its effect on digestibility, the use of fodder 
nutrients, growth intensity, the formation of 

the conformation, udder, biochemical status of blood is 
topical and of particular interest for science and production. 

METHODS. 
To solve the set tasks, in the period from 2013 to 2016 in 
the production environment of JSC "Ptitsefabrika 
Atomarskaya" in the Lyambirsky District of the Republic 
of Mordovia, a scientific and economic experiment was 
conducted and against its background the physiological 
experiment on optimizing the supplement in question was 
conducted. To conduct a scientific and economic 
experiment on the principle of para-analogues, 40 heads of 
black-and-white breeds were selected, and 4 groups of 15 
heads each were formed taking into account the breed, age, 
live weight and term of pregnancy. The animal feeding 
rations were compiled according to the recommended 
detailed standards of the Russian Academy of Agricultural 
Sciences (2003), taking into account the age, body weight, 
physiological state and chemical composition of local 
fodders [5]. 
The heifers of the observational group received the basic 
ration. In the main ration of analogues from the 1st 
observational group, the coniferous-energy supplement was 
added in a dosage of 12 g/kg in the ration dry matter, and in 
that of those from the 2nd and 3rd observational groups - 
17 and 22 g/kg in the ration dry matter, respectively, taking 
into account the recommendation of the All-Russian 
Research Institute of Cattle Breeding (1978). The 
coniferous-energy supplement was fed individually to each 
animal. The recipe of the coniferous-energy supplement 
was developed by the Scientific and Technical Center 
"Cheminvest", LLC (Nizhny Novgorod). It is made from 
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woody greens in an environmentally friendly way, and in 
appearance it is a homogeneous viscous liquid with 
coniferous smell. According to GOST 6824-96 the 
composition includes 80% of the distilled medical glycerin 
(1-, 2,- , 3-propantriol) and 20% of the natural carrier which 
is coniferous foot. The coniferous-energy supplement 
contains: metabolic energy - 250 kcal/100 g; vitamins: B1 - 
0.17 mg/kg, B2 - 13 mg/kg, B3- 2.3 mg/kg, B5 - 0.29 
mg/kg, B6 - 0.1 mg/kg, folic acid - 0,7 mg/kg; carotenoids - 
12-15 mg/100 g. To establish the effect of the coniferous-
energy supplement on digestibility and the use of the ration 
nutrients against the background of the scientific and 
economic experiment on heifers on the 6th month of 
pregnancy, a balance experiment was conducted. On the 
day of the completion of the balance experiment, in order 
to determine the effect of various dosages of the 
supplement on the health of experimental heifers, in the 
morning before feeding the blood was drawn from under 
the tail vein for biochemical studies.  

 
RESULTS OF THE STUDY. 

Digestibility of the ration nutrients by pregnant animals 
largely depends not only on the level of feeding, but also on 
the technology of fodder conservation, the ratio of fodder in 
the ration, the presence of nutrients and minerals in them, 
and the inclusion of various fodder supplements therein. 
According to the results of the research conducted by V.A. 
Bogatyrev [1], it was found that feeding of a new feed 
supplement "Ferrosil" to the heifers as a ration component 
in an amount of 6 mg/kg of live weight contributed to an 
increase in the digestibility of all nutrients. E.V. Groza 
reported about an increase in the digestibility of fodder 
nutrients when including the "Solunat" supplement in the 
rations of heifers in the amount of 500 ml of solution per 
head per day (2015). At the same time, despite the 
considerable volume of available literature data on the 
effect of various biologically active supplements on 
metabolism in pregnant animals, the great practical and 
theoretical interest in this problem, the issue of the 
influence of the coniferous-energy supplement on the 
digestibility of the ration nutrients by heifers remains 
insufficiently studied.  
As a result of the conducted studies, we have found that the 
inclusion of the coniferous-energy supplement in the ration 
of heifers at the rate of 17 g/kg of the ration dry matter 
contributed to the improvement in the digestibility of all 
nutrients in the rations in comparison with the animals in 
the observational group and in the 1st test group. Thus, the 
digestibility of dry matter in the experimental animals of 
the 2nd test group who received 17 g/kg of the fodder dry 
matter was greater than that of the observational group 
analogs by 3.66% (P<0.01); organic matter - by 2.66 
(P<0.05); crude protein - by 4.83 (P<0.01); raw fat - by 
2.00; raw fiber - 3,24 (P<0,05); BEV by 2.15% (P<0.01) 
and by 2.27 (P<0.01); 1.76; 3.00; 1.50; 2.37; 0.99% 
respectively as compared with the herd mates of the 1st test 
group. With an increase in the dosage of the coniferous-
energy supplement to 22 g/kg of the ration dry matter, there 
was a tendency to decrease in the digestibility of nutrients 
with respect to the optimal dosage: dry matter - by 0.71%; 

organic matter - by 0.33%; (P<0.05); crude protein - by 
1.53%; raw fat - by 1.20%; raw fiber - by 1.34%; BEV - by 
0.52%. 
It was established that during pregnancy there is a 
significant increase in the energy of tissue growth in 
the body of the mother and fetus, which is facilitated by an 
increase in nitrogen metabolism by 40-50%, in contrast to 
single species. 
Due to the fact that the digestibility indicators as a result of 
the activity of the digestive apparatus of animals do not 
completely characterize the fate of all the nutrients that 
have entered the body, we have studied the nitrogen 
balance. 
The conducted studies have shown that the nitrogen 
balance in animals of all groups was positive, and at 
the same time, the differences in the degree of its fixing 
related to the level of the coniferous-energy supplement 
were noted. Feeding of the coniferous-energy supplement 
in the amount of 17 g/kg of the ration dry matter led to 
a better conversion of nitrogen in the body tissues. The 
heifers of the 2nd test group deposited in their body 
nitrogen by 14.67 g (P<0.01) more as compared to their 
analogues from the observational group and by 9.05 g more 
in contrast to the 1st test group. The degree of the nitrogen 
assimilation, both of the received and of the digested one in 
the heifers of the 2nd test group, was higher than in the 
observational group, namely: of the received one - by 7.47 
(P<0.01); of the digested - by 7.12% (P<0.05) and by 
4.68% and 4.41% (P<0.05) respectively, as compared to 
the analogues of the 1st test group. 
An increase in the level of the coniferous-energy 
supplement to 22 g/kg of the ration dry matter contributed 
to a decrease in the degree of nitrogen deposition in the 
body of animals - by 4.77 g, a decrease in its fixing from 
the received with fodder - by 2.43 and of the digested one - 
by 2.25, though the studied indicators were higher than 
those of the observational group.  
Our studies also showed that the inclusion of different 
levels of the coniferous-energy supplement in the rations of 
experimental heifers significantly influenced the use of 
calcium. 
In the body of the heifers, calcium deposition varied from 
17.87 to 20.21 g, or from 23.43 to 26.42% of that taken 
with fodder depending on the amount of the coniferous-
energy supplement in the ration, while reducing its relative 
use by 1.6 times. In the experimental animals of the 2nd 
test group who received 17 g/kg of the ration dry matter of 
the coniferous-energy supplement, the absolute calcium 
deposition in the animal body was by 18.39% higher 
(P<0.05) than that in the control group, and by 13.09% 
(P<0,05) higher than that in the analogues of the 1st test 
group. It was established that depending on the amount of 
the fed dosage of the coniferous-energy supplement in 
heifers during the experiment, calcium excretion with feces 
changed from 51.09 to 52.67 g, and with urine - from 5.2 to 
5.8 g.  
When the level of the coniferous-energy supplement in the 
ration of heifers is brought to 22 g/kg of the ration dry 
matter, the degree of both absolute and relative use in the 
body tends to decrease. 
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According to the data obtained in our experiments, it was 
established that the balance of phosphorus in 
the experimental animals was positive, but, depending on 
the dosage of the coniferous-energy supplement, 
an increase in the deposition of the element studied in the 
body was noted, and the degree of its use from rations was 
reduced. In heifers that received the coniferous-energy 
supplement with the rations, the absorption process was 
more intensive than in the observational group analogues. 
Thus, while in the heifers of the 2nd test group 11.42 g, or 
24.53% was deposited in the body, in the analogues of the 
control group - 9.48 g or 20.40% (P<0.001), and in the 1st 
test group - 10.53 g or 20.66% (P<0.05), respectively. In 
the animals of the 3rd test group that received 
the coniferous-energy supplement of 22 g/kg of the ration 
dry matter, the degree of phosphorus use over the entire 
period of the experiment was lower than in the case of 
analogues who received 17 g/kg of the ration dry matter by 
2.00% (P<0.05). 
One of the primary goals of livestock farming is to 
maintain the high level of resistance of farm animals to the 
effects of adverse environmental factors during critical 
periods of ontogenesis, among which a special place is 
given to pregnancy and the DIM period in cows. The 
creation of the adequate ecological and physiological 
conditions in these periods for the existence of the maternal 
and fetal organism is extremely important, because it 
largely determines their further reactivity. Blood is the 
medium through which the body cells receive all 
the substances necessary for their vital activity from the 
external environment. In their turn, the substances that are 
the metabolic byproducts are removed from the cells 
through the blood. The composition of the blood indicates 
normal and pathological processes occurring in the body of 
the animal. A complete metabolism between blood and 
tissues is expressed in the capillary system. Here an 
exchange of gases, inorganic substances, etc. occurs. The 
value of blood is determined, first of all, by the fact that it 
maintains the constancy of the body internal system. 
Despite its diverse chemical composition and continuous 
intake into the blood, and the release of various substances 
from it, the normal morphological and chemical 
composition of the blood is quite constant. In a healthy 
organism, all random fluctuations in the blood are 
equalized by the nervous and hormonal systems, but at the 
same time, various technological influences on the animal 
are reflected in its composition, by shifting to the negative 
or positive side. Therefore, the determination of the 
quantitative content of a number of blood constituents is 
extremely important for assessing the health and the degree 
of the effect of a certain factor on the body. 
In order to control the physiological state and the behavior 
of biochemical processes in the body of the heifers under 

the influence of various dosages of the coniferous-energy 
supplement, we conducted a study of the dynamics of the 
morphological and biochemical parameters of the heifers’ 
blood. 
The results of our researches have established that various 
dosages of the coniferous-energy supplement in rations of 
heifers exerted certain influence on hematological 
parameters (Table 1). Thus, in the blood of the heifers of 
the 2nd test group, an increase in the content of 
erythrocytes and hemoglobin by 10.88% (P<0.05) and 
6.98% (P<0.05) was noted in comparison with the 
observational group analogues, and by 5.73%, and 4.66% 
(P<0.05) than in the case of the herd mates of the 1st test 
group. 
The increase in the coniferous-energy supplement to 22 
g/kg of the ration dry matter in the ration the 3rd test group 
heifers contributed to a slight decrease in the studied 
indicators, but they were higher than those of the control 
group. The number of leukocytes almost did not change, 
only its slight increase in the blood of the animals in the 
observational group was observed. All this indicated a 
more intensive flow of redox processes in the animals. 
Our research showed that the use of the coniferous-energy 
supplement in the composition of the rations of the 2nd test 
group heifers at the rate of 17 g/kg of the ration dry matter 
led to an increase in the amount of the total protein in their 
blood by 5.32% (P<0.05) in comparison with the analogues 
from the observational group, and by 4.72% (P<0.05) than 
in the 1st experimental group. An analogous regularity is 
revealed on the number of albumins and globulins. In the 
blood of the heifers of the 2nd test group, the content of 
albumins is greater by 11.94% (P<0.05), and globulins - by 
0.79% (P<0.05) than in the observational group, and, 
accordingly, by 8.63 and 1.93% (P>0.05) than in the 
animals of the 1st test group. Of the fraction of globulins, 
the proportion of gamma globulins is the largest one, and 
the lowest concentration was in the animals of the 2nd test 
group (Table 2). The amount of alpha- and betta-globulins 
in the 2nd test group was also higher by 14.86 (P<0.01) and 
10.58% (P<0.01), respectively, as compared with the 
experimental animals of the observational group, and, 
accordingly by 9.76 (P<0.05) and 6.60% (P<0.05) than in 
the analogues of the 1st test group.  
 

Table 1. Morphological parameters of heifers’ blood 

Group 
Erythrocytes, 

1012  g/l 
Leukocytes, 

109  g/l 
Hemoglobin, 

g/l 
Control 6,16±0,15 10,43±0,18 105,00±1,73 
1st test 6,46±0,15 10,17±0,20 107,33±1,45 
2nd test 6,83±0,09 9,27±0,12 112,33±1,45 
3rd test 6,60±0,12 9,50±0,12 109,67±1,20 

 

 

Table 2. Biochemical parameters of heifers’ blood 

Group 
Total 

protein, g/l 
Albumins,  

g/l 
Globulins, g/l Protein 

index Total α β γ 
Control 78,34±1,52 31,80±0,95 46,54±0,55 9,69±0,21 8,32±0,29 28,53±0,16 0,68 
1st test 78,79±1,07 32,77±1,27 46,02±0,48 10,14±0,09 8,63±0,11 27,25±0,40 0,71 
2nd test 82,51±1,05 35,60±0,93 46,91±0,69 11,13±0,3 9,20±0,32 26,58±0,39 0,76 
3rd test 79,86±0,96 33,23±0,86 46,63±1,06 10,24±0,23 8,90±0,19 27,49±0,68 0,71 
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Feeding of the coniferous-energy supplement to the heifers 
at the rate of 22 g/kg of the ration dry matter contributed to 
a slight decrease in the studied parameters, but they were 
higher than those of the observational group. 
Feeding of various dosages of the coniferous-energy 
supplement with rations to the heifers will influence the 
mineral composition of their blood in a certain way (Table 
3). The mineral status of the blood of the heifers of the 
observational and test groups was insignificant during the 
study period. The content of calcium (3.05-3.24 mmol/l) 
and phosphorus (1.80-2.06 mmol/l) was observed in the 
blood serum of the heifers that received the optimal dosage 
of the coniferous-energy supplement.  

 
Table 3. The content of mineral elements in heifers’ 

blood 

Group 
Calcium, 
mmol/l 

Phosphorus, 
mmol/l 

Control 2,81±0,45 1,80±0,57 
1st test 3,05±0,04 1,93±0,06 
2nd test 3,24±0,06 2,06±0,07 
3rd test 3,16±0,08 1,97±0,07 

 
During the pregnancy period, the animal organism reacts to 
the changes in the conditions of feeding, first of all, by 
changing the live weight. Therefore, one of the main 
criteria determining the quality of the fodder additive, and 
in general the ration, is the rate of growth of live weight. In 
this regard, in order to assess the effect of various dosages 
of the coniferous-energy supplement in the ration of the 
heifers on their growth, we studied the dynamics of the live 
weight and the average daily growth. 
The results of our studies showed that the various dosages 
of the coniferous-energy supplement in the rations had a 
definite effect on the dynamics of the live weight and the 
average daily growth in the experimental animals.  
The use of the coniferous-energy supplement in the rations 
facilitated an increase in the live weight in experimental 
heifers of the 2nd test group by 11.89 (P<0.001) and 6.03% 
(P<0.01) in comparison with the observational and 3rd test 
group, respectively. 
The absolute increase in the live weight of the heifers 
during the experiment was higher in the animals of the 2nd 
test group by 13.85 kg (P<0.05) than that in the 
observational group, and by 7.56 kg (P<0.05) - of the 3rd 
test group. Feeding of various dosages of the coniferous-
energy supplements contributed to an increase in 
the average daily live weight gain to 727.10 g in the 1st test 
group, up to 820.97 g in the 2nd test group, and 742.58 g - 
in the 3rd test group, which is higher by 2.22; 15.42 
(P<0.001); 4.40% (P<0.05); respectively, than the results of 
the observational group. 
Thus, based on the foregoing, it can be concluded that the 
optimum dosage in the rations of the heifers is the 
coniferous-energy supplement in an amount of 17 g/kg of 
the ration dry matter.  

 
 
 

DISCUSSION OF THE RESULTS. 
A balanced and comprehensive feeding of heifers is one of 
the main means of influencing their growth, development, 
health status, and reproductivity. The creation of a highly 
productive herd in agricultural enterprises is an important 
link in the intensification of dairy cattle breeding. The 
analysis of the literature sources confirms the need for 
intensive growth of the heifers, the main factor of which is 
the improvement of the fodder base of the farms. In this 
case the use of various biologically active supplements in 
the rations of the heifers, which have a positive effect on 
metabolic processes and productivity is of great 
importance.  
The study of the scientific literature allowed to reveal that 
biologically active supplements improve metabolism, 
digestion processes, and the clinical state of animals [1; 3; 
4]. 
Analysis of literature data has also shown that until now the 
zootechnical science does not have specific information 
about the effect of the coniferous-energy supplement on the 
organism of heifers and the optimal dose of this additive in 
their rations. 
In view of the foregoing, for the first time, we carried out 
the research on the study of the coniferous-energy additive 
on the metabolism and growth energy of the heifers. 
Based on the results of the scientific and economic 
experiment, the optimal dosage of supplementation was 
determined in the ration of the heifers, and its effect on the 
growth energy of the heifers was revealed. 
The studies showed that the animals of all the test groups 
had a high final live weight, but the greatest intensity of 
growth was distinguished in the 2nd test group heifers that 
received the coniferous-energy supplement in the amount 
of 150 g per head per day to the main ration. By the end of 
the experiment their body weight was 564.80 kg, and the 
absolute increase in live weight – 132.90 kg. The data 
obtained in the experiment on the increase in the live 
weight of the heifers from the 2nd test group turned out to 
be statistically reliable.  
Many researchers argue that the metabolism in the body of 
farm animals is significantly influenced by various 
biologically active substances [1; 2; 3; 4].  
As a result of our studies, we found that the data on the 
metabolism to some extent depended on the amount of the 
coniferous-energy supplement added to the rations of the 
heifers. The inclusion of the optimal dosage of 
the supplement in the rations of the heifers contributed to 
an increase in the digestibility of nutrients. Thus, 
the digestibility of dry matter in the experimental animals 
of the 2nd test group was greater than that of 
the observational group analogs by 3.66% (P<0.01); 
organic matter - by 2.66 (P<0.05); crude protein by 4.83 
(P<0.01); raw fat - by 2.00; raw fiber - 3,24 (P<0,05); BEV 
by 2.15% (P<0.01) and by 2.27 (P<0.01); 1.76; 3.00; 1.50; 
2.37; 0.99% respectively, as compared with the herd mates 
of the 1st test group.  
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In our studies, a positive effect of the optimal dosage of the 
coniferous-energy supplement on the fixing of the nitrogen 
by heifers was found. Feeding of the coniferous-energy 
supplement in the amount of 17 g/kg of the ration dry 
matter led to a better conversion of nitrogen in the body 
tissues. The heifers of the 2nd test group deposited in their 
body more nitrogen by 14.67 g (P<0.01) as compared to 
their analogues from the observational group and by 9.05 g 
in contrast to the 1st test group. The degree of the nitrogen 
assimilation, both of the received and of the digested one in 
the heifers of the 2nd test group, was higher than that in the 
observational group, namely: of the received one - by 7.47 
(P<0.01); of the digested - by 7.12% (P<0.05), and by 
4.68% and 4.41% (P<0.05), respectively, as compared to 
the analogues of the 1st test group. 
When optimizing the coniferous-energy supplement in the 
heifers ration, the absolute calcium deposition in the animal 
body was 18.39% higher (P<0.05) than in that the control 
group, and by 13.09% (P<0.05) higher than that in the 
analogues of the 1st test group.  
A positive result was also revealed when introducing the 
coniferous-energy supplement for the use of phosphorus 
into the ration of heifers. In heifers that received the 
coniferous-energy supplement with the rations, 
the absorption process was more intensive than that in the 
observational group analogues. Thus, while in the heifers of 
the 2nd test group 11.42 g, or 24.53% was deposited in the 
body, in the analogues of the control group - 9.48 g or 
20.40% (P<0.001), and in the 1st test group - 10.53 g or 
20.66% (P<0.05). V.A. Bogatyrev [1], E.V. Groza [3] 
reported on the positive effect of new fodder supplements 
on the deposition of calcium and phosphorus in animals. 
 Experimental data also indicate that as a result of the 
positive effect of the supplement on metabolic processes 
towards an increase in the synthesis and accumulation of 
proteins, fats and minerals in the body of heifers, higher 
growths of live weight were obtained as a result of more 
efficient digestibility and digestibility of fodders. Thus, the 
highest growth energy of experimental heifers was 
observed when the coniferous-energy supplement was 
added to their ration in the amount of 150 g per head per 
day.  
In the course of our scientific experiment, a positive effect 
of the optimal dosage of the coniferous-energy supplement 
on the morphological and biochemical parameters of blood 
was established. The results of the analysis of the heifers’ 
blood showed data that characterize the intensity and 
directivity of metabolism in their bodies. All the parameters 
of the blood of the heifers were within the allowed 
physiological standards. 

CONCLUSION 
The following conclusions can be made based on the 
results of the research: 
1. The introduction of the coniferous-energy supplement

in the rations of the black-and-white breed heifers
increases the metabolism.

2. Among the three tested dosages (12, 17, 22 g/kg in the
ration dry matter) of the coniferous-energy
supplement, the most effective was the dosage of 17
g/kg in the ration dry matter.

3. The use of the coniferous-energy supplement in the
feeding of heifers in the amount of 17 g/kg in
the ration dry matter contributes to an increase in
digestibility of dry matter and also has a positive effect
on the digestion of nitrogen by animals and the use of
the ration calcium and phosphorus.

4. Feeding of the coniferous-energy supplement to the
heifers in the optimal quantity provides for an increase
in the average daily growth of live weight and a
decrease in fodder costs per unit of amount of growth.

5. The use of a coniferous-energy supplement in the
rations of the heifers contributes to a more intensive
exchange of redox processes in the body.
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