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Abstract. The objective of the research was to study the effectiveness of 

inclusion of Camelina cake, which belongs to low-glucosinolate varieties, 

in the diets instead of sunflower cake on the productivity of fattened ram 

lambs. According to the results of a laboratory study, compared with sun-

flower cake, Camelina cake had a higher content of dry and organic matter, 

"crude" fat, "crude" fiber, nitrogen-free extractives, and there were practi-

cally no differences in "crude" protein. Scientific and economic experience 

was organized with the use of ram lambs of the Volgogradskaya breed. 

Physiological studies were carried out in conjunction with the scientific 

and economic experience with the use of animals in this experiment. At the 

end of the experiment, at the age of 8 months, the ram lambs of the exper-

imental group, using Camelina seed cake in the main diet, had a higher av-

erage live weight by 1.43 % than in the control, when using sunflower cake 

in the diet. In physiological studies, it was found that the animals in the ex-

perimental group digested and used the nutrients of the diet better than the 

young animals from the control group. Blood counts of both groups of ram 

lambs were normal. Control slaughter of sheep, conducted on the basis of 

research, showed that on average in the experimental group, the weight in-

dicators increased: pre-slaughter, hot carcass, internal fat, slaughter, and 

slaughter yield, respectively, by 1.52; 1.69; 2.63; 1.74 and 0.10% than in 

the control. In terms of profitability, fattening animals in the experimental 

group was 7.8% more efficient than in the control group. 

1 Introduction 
To further increase the efficiency of obtaining products in animal husbandry, it is neces-

sary to expand the range of feeds and additives, the use of which makes it possible to more 

fully realize the genetically determined productive qualities of farm animals and contributes 

to the improvement of production indicators [15, 16, 19]. 
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To solve this important problem at enterprises, it is possible to increase the 

productivity of animals by improving the quality of the diets used, their diversity in compo-

nents composition, which serves to ensure the biological usefulness of feeding [1, 5, 10, 

11].

Together with other nutrients, when organizing animal feeding, much attention is 

paid to providing their diets with protein [8, 20] and its qualitative composition [6]. In par-

ticular, the importance is attached to the protein nutritional value of diets in sheep [7].

Different feeds and supplements are used to balance protein diets of farm animals. 

Effective application of mustard feed concentrate "Gorlinka" [2], flax cake [ 14] and others 

was found. By-products that are processed into oil-plant oil by pressing - cake are afforda-

ble and valuable organic animal feed. The use of these feeds contributes to the replenish-

ment of protein in the diet in case of its lack; improving the productive qualities of animals 

and, which is very important, ultimately, the efficiency of obtaining livestock products.

Therefore, the use of previously insufficiently used feed products that have great poten-

tial in energy value and protein, its quality, for example, certain types of cakes, is of a ra-

ther high interest for scientists and in economic activities in agro-industrial enterprises. In 

addition, they have high fat content. In general, cake has high nutritional value. When 

drawing up diets, their optimal amount for animals is taken into account.

The high-value waste obtained in the production of oil by pressing from the seeds 

of the spring crop of Camelina cake, which can serve as a high-protein feed additive for 

animals. However, some types of cake obtained from cruciferous seeds contain an in-

creased amount of glucosides. Therefore, despite the high advantages in the composition of 

such cakes, their feed value is low and they require preliminary moisture and heat treatment 

to be used as feed. In this regard, Camelina of low-glucosinolate varieties was bred. This 

cake is also an important feed source for essential amino acids, such as lysine, methionine, 

tryptophan, and others that are not synthesized from other nitrogen-containing substances in 

the animal body.

As a valuable feed from Camelina seeds processing, cake has already found an ef-

fective application for balancing the diet of highly productive dairy goats [9].

It should be noted that the economic component also plays an important role in obtain-

ing livestock products [4, 14, 18].

Taking into account the above data, it is important and very relevant to study the use of 

Camelina cake, which belongs to low-glucosinolate varieties, in the technology of produc-

tion of sheep products.

The purpose of our study is to study the productivity and blood composition indi-

cators of ram lambs during fattening with the use of Camelina cake, which belongs to low-

glucosinolate varieties, in diets instead of sunflower cake.

The objectives of our study were to evaluate the chemical composition of the com-

pared cakes: sunflower and Camelina seeds; changes in live weight during the growth of 

experimental sheep; their physiological parameters; slaughter qualities; and the economic 

efficiency of the experiment results. 

2 Materials and methods
Studies in the laboratory on determination of chemical composition of the test cakes: sun-

flower and Camelina low-glucosinolate varieties were performed according to the generally 

accepted methods of zootechnical analysis of feed.

In the scientific and economic experiment, 50 sheep of the Volgogradskaya breed were 

selected, of which 2 groups were formed in equal numbers of animals. Selection of sheep in 

groups was carried out using a method that takes into account the principle of pairs-

analogues. The selection of animals also took into account: age, live weight, fatness. When 
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tested, the age of ram lambs was 3.5 months, and the average live weight of animals in the 

control group was 27.8 and in the experimental group - 27.6 kg.  

Research of animals in the scientific and economic experiment was carried out over a 

period of 135 days. The preliminary period of the experiment lasted ten days, where they 

checked the similarity of sheep formed in groups, with feeding them the main diet. During 

this period, sunflower cake was used as part of the diet for both groups. The transition peri-

od of the experiment lasted five days, where the ram lambs of the control group used sun-

flower cake as part of the main diet; the experimental group included Camelina cake in the 

main diet with gradual training and replacement of sunflower cake. The main period of the 

experiment lasted one hundred and twenty days and the animals of the control group were 

fed with sunflower cake as part of the main diet; the experimental group was fed with 

Camelina cake as part of the main diet instead of sunflower cake. During the experiment, 

the conditions for keeping all the ram lambs and caring for them were the same.

Control over changes in the live weight of ram lambs during growth was carried out by 

individual weighing them for two adjacent days at the age of 4, 6 and 8 months (before 

feeding in the morning). The results of weighting were used to calculate the average daily 

increase in live weight of sheep. 

Physiological studies were performed simultaneously with scientific and economic 

experience using animals from this experiment, that is, against its background. At the same 

time, these studies included the study of the digestibility and use of nutrients in the diet of 

experimental sheep in groups. The physiological state of the sheep was monitored by taking 

blood from three animals from the group and determining indicators that characterize the 

morphological and biochemical composition.

Meat productivity was studied at the control slaughter of three ram lambs in groups with 

the age of eight months. Before that, we performed a starvation exposure of animals during 

the time without giving: feed - 24 hours and water - 12 hours.

The economic efficiency of using sunflower and Camelina cake in diets in a compara-

tive aspect was calculated based on the actual costs of growing ram lambs during fattening.

3 Results and discussion
When studying the test cakes in laboratory tests, a lower total moisture content of 3.1% was 

found in Camelina seed cake compared to sunflower seed cake with a content of 9.8 %. The 

results of the qualitative composition of cake by chemical composition are given in (table 

1).

Table 1. Data on the chemical composition of cake, %

Indicator
Cake

sunflower Camelina

Dry matter 90.2 93.3

"Crude" protein 40.6 40.5

"Crude" fat 7.8 8.3 

"Crude" fiber 12.9 13.0 

Nitrogen-free extractive substances 22.3 25.4 

Data describing the qualitative composition of the tested feed by chemical composition 

indicate that the content of dry matter in the cake produced from Camelina seeds was 3.1% 

higher; "drude" fat – 0.5; "u" fiber – 0.1; nitrogen–free extractives - 3.1% higher than in 

sunflower. Organic matter was contained in the analyzed feeds, respectively, 87.2 and 83.6 

in favor of Camelina cake with a difference of 3.6 %. For "crude" protein, almost no signif-

icant differences were found between the tested feeds.
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Research on ram lambs in the scientific and economic experiment was organized in Ju-

ly-November during the pasture period. The use of feed and additives in the diet was guid-

ed by the feeding standards developed by the RAAS.

In the age period from 4 to 6 months, based on one animal, the main daily diet included: 

pasture - grass-mixed grass in the amount of 2.9 kg, barley groats - 0.10 kg and necessary 

minerals as feed additives. At the same time, the control group included sunflower cake in 

the amount of 0.08 kg per animal in the diet; the experimental group - cake produced from 

Camelina seeds in the same amount.

In the age period from 6 to 8 months, based on one animal, the main daily diet included: 

pasture - grass-mixed grass in the amount of 3.7 kg, barley groats - 0.14 kg and necessary 

minerals as feed additives. At the same time, the control group included sunflower cake in 

the amount of 0.07 kg per animal in the diet; the experimental group - cake produced from 

Camelina seeds in the same amount.

The results of comparative tests on the replacement of sunflower cake in the main diet 

with Camelina low-glucosinolate varieties showed that this did not negatively affect the 

live weight of experimental sheep during their growth and development at the age of 4 to 8 

months. The data obtained in the comparative aspect for groups are shown in (table 2).

Table 2. Live weight in sheep during growth, kg (n=25) (M±m)

Anumals age
Live weight of ram hogs

control group experimental group

Four months 29.24 ± 0.27 29.04 ± 0.25
Six months 37.22 ± 0.19 37.50 ± 0.23

Eight months 44.60 ± 0.32 45.24 ± 0.28

Assessin the fatness of young farm animals, researchers report that it has a relationship 

with live weight and productivity [17].

In our experiment, during the growth of experimental ram lambs, it was found that at 

the age of four months (the beginning of the main period of the experiment), the sheep of 

both groups did not have a significant difference in terms of the average live weight.

Further studies showed that at the age of six months, the sheep in the experimental 

group had an average live weight slightly higher, namely by 0.28 kg (0.75 %) relative to the 

control group. 

The study of the growth of experimental animals in groups later showed that there were 

even greater differences in the indicator of live weight with an advantage in the experi-

mental group. Sheep of this group at the age of eight months had a live weight 0.64 kg 

(1.43%) more than in the control group. 

During the main period of this experiment in the experimental group, the average daily 

live weight gain per ram lamb increased by 7.0 g or 5.47 %, compared to the control group.

According to the results obtained, calculations were performed that showed that the 

consumption of energy feed units (1 EFU = 10 MJ of exchange energy) for an increase of 1 

kg of live weight of animals in the experimental group was less than in the control group. 

This is due to the higher productivity of fattened sheep, which were fed with diets with cake 

produced from Camelina seeds in the composition. During the experiment, no diseases 

were detected in the experimental sheep, as well as no refusal to consume feed. The popula-

tion of ram lambs was preserved completely in groups.

When studying the effectiveness of feed factors in sheep breeding, researchers pay sig-

nificant attention to determining the digestibility of feed nutrients [12], and nitrogen ex-

change in the body of sheep [3]. 

In a physiological experiment on the study of indicators that characterize the digestibil-

ity and use of nutrients in the diet of young sheep, groups found that the best result in ram 
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lambs that consumed cake produced from camelina seeds. The animals of the experimental 

group had these indicators higher than in the compared control.

When feeding the test feeds, due attention is paid to the study of physiological parame-

ters and resistance of the body of ram lambs in experiments [13]. Researchers also found a 

correlation between the consumption of feed by young growing cattle and blood composi-

tion indicators [21]. 

Describing the data of our results of the study of morphological and biochemical pa-

rameters of the blood of ram lambs by groups, it should be noted that they corresponded to 

the physiological norm (table 3).

Table 3. Data on hematological studies in sheep (n=3)

Indicator
Group

control experimental

Content in whole blood:

red blood cells, 10 12/l 9.05 ± 0.06 9.08 ± 0.04
white blood cells, 10 9/l 8.60 ± 0.03 8.65 ± 0.06

hemoglobin, g/l 94.74 ± 0.50 94.80 ± 0.53
Contained in blood serum:

total protein, g/l 67.28 ± 0.21 67.69 ± 0.19

The results also showed that the number of red blood cells in the experimental group at 

the age of eight months was higher than in the control group by 0.03×10 12/l (0.33 %). Ac-

cording to the concentration of hemoglobin in the blood, the advantage of animals that were 

fed as part of the diet cake produced from camelina seeds was 0.06 g/l or 0.06 %.

Blood composition indicators also correlate with signs of growth in young animals [22].

Thus, in young sheep aged 8 months in the experimental group, the total protein content 

in the blood serum was higher than in animals in the control group by 0.41 g/l (0.61 %). 

According to our results of the study on hematological indicators of animals by groups, 

there was an increase in the level of metabolism in the body of sheep, which in the main 

diet were fed with cake produced from seeds of camelina low-glucosinolate varieties, in-

stead of cake obtained during processing of sunflower seeds. As a result, more intensive 

growth of ram lambs was found in the experimental group than in the animals of the control 

group.

The ram lambs reached the age of eight months and a control slaughter was organized. 

The results that characterize the meat productivity of sheep during fattening are shown in 

(table 4).

Table 4. Quantitative indicators of meat qualities of sheep during fattening, kg (n=3)

Indicator
Group

control experimental

Sheep weight before slaughter 43.30±0.37 43.96±0.31
Hot carcass weight 18.39±0.24 18.70±0.19

Internal fat weight 1.14±0.02 1.17±0.03
Slaughter weight 19.53±0.25 19.87±0.22

In terms of quantitative indicators of meat qualities, ram lambs that were fed with cake 

produced from camelina ginger seeds in the diet had an advantage over animals when sun-

flower cake was introduced into the diet. Thus, on average, the live weight index of sheep 

in the experimental group before slaughter was higher than in the control group by 1.52 %. 

The carcass weight and development of internal fat tissue of the experimental group of ram 

lambs were at an advantage, compared to the control group of sheep, by 1.69 and 2.63%, 

respectively.
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According to such an important indicator as the slaughter weight, in comparison with 

the control, the advantage of ram lambs that were fed with camelina seeds cake as a part of 

the diet was 1.74 %.

In studies of the productivity of fattened animals, yield indicators for their meat quali-

ties occupy an important place and are of considerable interest (table 5).

Table 5. Yield indicators for meat qualities of sheep during fattening, % (n=3)

Indicator
Group

control experimental

Hot carcass yield 42.47 42.54

Internal fat yield 2.63 2.66

Slaughter yield 45.10 45.20

The animals of the experimental group also had higher indicators for the carcass and in-

ternal fat yield. 

According to a very significant indicator, as a slaughter yield, relative to control ani-

mals, the advantage of ram lambs, which were fed with camelina seeds cake as part of the 

diet, was 0.10 %.

The data presented in our study indicate that the organization of fattening of sheep up to 

eight months of age allows to raise animals with sufficient live weight, and with a high 

yield of meat products. However, the highest meat qualities were found in the experimental 

group of ram lambs when they were fed camelina cake in the main diet instead of sunflower 

cake.

Calculations that characterize the economic efficiency of the results of the study were 

performed at the end of the scientific and economic experiment When organizing the exper-

iment, the price for purchasing sunflower and camelina cake was the same. According to 

the results of calculations, the cost of 1 kg of live weight gain of ram lambs in the experi-

mental group was less, and the profit per animal was higher relative to the control group. 

The indicator of profitability level of sheep during fattening in the experimental group was 

49.9 %, with an advantage of 7.8 % relative to the control.

Thus, in the production of lamb and increasing economic efficiency, along with the in-

troduction of cake produced from sunflower seeds, it is also advisable to use camelina cake 

in the diets of young sheep when fattening.

4 Conclusions
Qualitative indicators of the chemical composition of ginger cake of low-glucosinolate va-

rieties were higher than sunflower cake, namely, the following indicators: dry and organic 

matter, respectively, by 3.1 and 3.6%, " raw " fat-by 0.5 %," raw "fiber – by 0.1%, nitrogen 

– free extractive substances-by 3.1%, and compared cakes did not differ significantly by 

"crude" protein.  

Introduction of cake produced from low-glucosinolate varieties of camelina seeds into 

the diet had a positive effect on the change in live weight during the growth of sheep, the 

digestibility and use of feed nutrients in young animals in the experimental group, com-

pared with the use of sunflower cake for animals in the control group. Control of morpho-

logical and biochemical parameters of the blood of ram lambs in groups showed their com-

pliance with the physiological norm.

The use of camelina cake of low-glucosinolate varieties in the diets of rams in the ex-

perimental group instead of sunflower cake, as in the control group, made it possible to 

increase the average pre-slaughter live weight and the weight of the hot carcass by 1.52 and 

1.69%, respectively, and the internal fat weight by 2.63% , as well as slaughter weight and 

E3S Web of Conferences 222, 0 (2020)

DAIC 2020
2041 https://doi.org/10.1051/e3sconf/202022202041

 

6



slaughter yield by 1.74 and 0.10%.  The advantage of sheep in the experimental group was 

also revealed in terms of carcass yield and internal fat yield.

The best efficiency of lamb production was established when using camelina seeds cake 

in the diets of sheep of the Volgogradskaya breed, with the replacement of sunflower cake. 

The cost of 1 kg of live weight gain of sheep in the experimental group was less, and the 

average profit per sheep was more than in the control group. The level of profitability when 

fattening sheep in the experimental group was higher by 7.8 % compared to the animals in 

the control group.
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