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1. Introduction

The basis of any animal breeding is selection and 
selection, which is preceded by the collection of reliable 
information about the productive indicators of animals. 
With individual and daily collection of information, based 
on special software, cloud technologies, digital animal 
identification, etc. the quality of the processed data is 
much higher (the human factor is minimized). Selection 
for a moderately inherited trait of residual feed intake (RFI) 
is a more effective method of breeding livestock for feed 
productivity than selection for feed costs per unit of live 

weight gain, which allows, with consistent introduction 
into the practice of fattening livestock, to increase the 
productive effect of feed and increase the profitability 
of the industry. RFI is increasingly used to analyze feed 
efficiency in animal husbandry, and in beef cattle it is one 
of the most commonly used traits (Aalhus et al., 2014; 
Tultabayeva et al, 2023).

Improving feed efficiency in cattle is a major challenge 
in beef production systems, as efficient feed conversion by 
animals can reduce feed costs and increase the productivity 

Abstract
This article presents the results of the introduction of Canadian digital technologies Vytelle GrowSafe in the beef 
cattle breeding of Kazakhstan to assess Residual Feed Intake (RFI). The experiments were carried out with Qazaq 
Aqbas Breed in the Privet Farms of North Kazakhstan (Akmola and Pavlodar farms). As part of the ration in Akmola 
farm for a bull of 350 kg of weight, are contained 77 MJ or 7.6 kg of DM, in Pavlodar farm for a bull weighing 290 
kg contains 65 MJ or 6.5 kg of DM. Studies have shown that in the Akmola farm the RFI index ranged from -2.08 
to +2.88, in the Pavlodar farm from -1.89 to +2.06. According to the results of research in the Akmola farm, the 
RFI assessment show, 7 out of 26 bulls are suitable for breeding sale, in the Pavlodar farm out of 55 bulls 18. The 
assessment of the productive effect of feed on RFI, mainly (by 80%), coincided with the assessment of the ratio 
of gain to consumed dry matter, and some bulls showed deviations in terms of residual average daily live weight 
gain and the corrected value of the ratio of feed costs to live weight gain, which led to incomplete manifestation 
of the productive potential of the consumed feed.

Keywords: beef cattle breeding, Qazaq Aqbas breed, residual feed intake, Vytelle, GrowSafe, weight, welfare.

Resumo
Este artigo apresenta os resultados da introdução das Tecnologias Digitais Canadianas Vytelle GrowSafe na criação 
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The capacity of the platform in each farms is 64 heads for 
eight feeders. We studied the Canadian digital technology 
using the system of individual evaluation of feed intake 
and individual stress-free weighing of animals. Two farms 
are engaged in the raising and fattening of cattle of the 
Qazaq Aqbas Breed.

The farm feeds are harvested on their own, they were 
sent to an accredited laboratory for chemical analysis 
(Seifullin University Feed Analysis Laboratory). Feeding 
is carried out with TMR. The composition of the feed and 
the nutritional value of the ration in two farms is shown 
in the Table 1 below.

In connection with the above material, the use of 
the Vytelle system in assessing the productivity of meat 
animals using the RFI method to increase meat production, 
especially beef, is one of the most pressing problems in 
the field of animal husbandry.

Feed for analysis was given in order to adjust the rations. 
After analyzing the feed, farmers and consultants determined 
that there was overfeeding of the animals. The main feeds 
on experimental farms are corn silage, compound feed and 
farmers include premixes in their ration. Initially, feeding 
was carried out 3 times a day, but since there was a lot of 
food left, Canadian experts recommended giving food twice 
a day. In the morning 70% of the ration and in the evening 
30%. As can be seen from the table, from the difference in 
the nutritional value of the rations of different regions, the 
amount of components of the rations is almost the same. 
In the Akmola farm, the feed is more nutritious and at the 
rate of МЕ per bull with a live weight of 350 kg, 77 MJ is 
required, the farm gave them 21.3 kg of TMR it will be 7.6 kg 
of DM. In the Pavlodar farm, the weight of bulls is almost 
60 kg less, but at the same time, from a lower quality of 
feed, they give more feed at a rate of ME 65 MJ, is obtained 
about 22 kg TMR or 6.5 kg DM. It can be concluded that 
the ration is highly nutritious and balanced in terms of the 
content of especially important components, most crucial, 
the conditional humidity is achieved, which ensures high 
quality of feed.

of beef cattle. RFI can be a tool to measure the effectiveness 
of animal feed, and the choice for efficient or low RFI 
in cattle has been proposed in some studies by foreign 
scientists (Ahola et al., 2011; Alberta, 2018; Koch et al., 
1963; Tokysheva et al., 2022).

Available research information indicates that RFI is a 
moderately inherited trait, selection with a low RFI will 
result in offspring that consume less feed at the same 
level of productivity as offspring of cattle with a high RFI 
(Baker et al., 2006).

Vytelle GrowSafe Continuous Weight Monitoring and 
Feeding Technology allows you to accurately identify cattle 
with high or low RFI values in less time than traditional RFI 
testing, as collecting several separate weight measurements 
will allow you to generate more accurate weight gain charts 
in a shorter time. This will not only improve the accuracy of 
average daily weight gain calculations, but also shorten the 
overall testing period, allowing the farmer to run more tests 
per year. Since 1990, Vytelle GrowSafe technology has been 
laying the foundation for all farm efficiency by reducing 
feed consumption, greenhouse gas emissions, manure 
and the entire environmental impact of meat production. 
The database currently has data on 140,000 animals of 
24 breeds and over 32,000 RFI phenotypes.

The calculation of RFI requires the simultaneous 
measurement of both feed intake and animal weight gain. 
RFI is a measure of feed productivity, measured as the 
difference between an animal’s actual feed intake and its 
expected feed intake for a given level of production (Berry 
and Crowley, 2012). Differences in RFI are often explained 
by differences in animal welfare requirements. Cattle with 
a low RFI value are considered to be highly productive, 
and animals with high RFI values are considered to be 
low productive (Arthur et al., 2001; Crews Junior et al., 
2003). The impact of this genetic application on the quality 
characteristics of the carcass will only be successful if it 
does not adversely affect the final meat product (Berry and 
Crowley, 2012; Arthur et al., 2001; Schenkel et al., 2004).

Goal of the Research. Creation of integrated systems 
in beef cattle breeding based on the applied digital 
technologies of the system for individual accounting of 
feed intake and individual stress-free weighing of animals 
Vytelle GrowSafe.

Novelty. For the first time, comprehensive studies 
were carried out to assess the young growth of the Qazaq 
Aqbas Breed, their conditions of keeping and feeding, meat 
productivity and breeding qualities with Canadian Vytelle 
GrowSafe technology.

2. Material and Methods

Scientific and economic experiments on the introduction 
of digital technologies for testing bulls of the Qazaq Aqbas 
Breed for their own productivity using Vytelle in 2021-
2022. Studies to identify the ability of the animal organism 
to more fully realize the potential productive effect of 
feed were carried out on the platform of the integrated 
system Vytelle at the feedlot Akmola region and Pavlodar 
region. Research consisted of two periods, the adaptation 
period was 10-14 days, and the study itself was 49 days. 

Table 1. The composition of the feed and the nutritional value 
of the ration.

Feed
Farms

Akmola Pavlodar

Corn silage, kg 19 19

Compound feed, kg 2.3 2.6

Premix, g 100 100

Ration contain, %

DM 35.9 30.2

XP 20.0 19.3

XL 2.3 2.2

XF 30.42 30.07

Ash 5.30 5.68

Ca 0.68 0.69

P 0.27 0.31
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The number of bulls of the Qazaq Aqbas Breed, tested 
for their own productivity using the Vytelle system are 
shown in Table 2.

The condition for conducting an RFI study is that 50% 
of the animals must have a negative RFI and 50% a positive 
RFI, so the difference between the number of bulls at the 
beginning and end of the experiment is different. Animals 
that did not meet the requirements were discarded in the 
initial period of the experiment. As can be seen from the 
table in the Akmola farm, 30 heads were selected at the 
beginning, by the end of the experiment 26 remained. 
In the Pavlodar farm, 9 heads were removed from the 
group and at the end of the experiment it was 55 out of 64. 
Evaluation of bulls in two farms is carried out in different 
age of animals, in Akmola farm at the age of 11-12 months, 
and in Pavlodar farm 8-9.

The weight of the bulls was recorded by a non-contact 
electronic RFID of the scales in the In-pen Weighing System. 
Evaluation for feed eaten was carried out by daily weighing 
of the given feeds, gain and RFI. During the evaluation 
period, the following were controlled (Glossary of Terms):
 Start Wt.: Trial start weight with start date
 End Wt.: Trial end weight with end date
 ADG: average daily gain
 DMI: dry matter intake, an animal’s average daily dry 

matter intake during test.
 Raw F:G: feed to gain ratio, also referred to as feed 

conversion ratio (FCR). F:G ratio refers to the amount 
of feed consumed per unit of weight gain on a dry 
matter basis.

 Adj. F:G: adjusted feed to gain ratio, accounts for 
differences in animal age and size during test.

 RFI: is a measure of feed efficiency calculated as the 
difference between and animal’s actual feed intake and 
its predicted feed intake, for a given level of production.

 RFI Rank: an animal’s numerical rank of its phenotypic 
RFI within the trial group.

 RADG: residual average daily gain, the difference 
between an animal’s actual weight gain and its 
predicted gain based on its dry matter intake, body 
weight maintenance and fat cover.

 RADG Rank: an animal’s numerical rank of it’s 
phenotypic RADG within the trial group.
The weight of the bulls was recorded by a non-contact 

electronic RFID of the scales in the In-pen Weighing System. 
Evaluation for feed eaten was carried out by daily weighing 
of the given feeds, gain and RFI. Statistical analysis was 
carried out using SPSS 20.0 for Windows.

3. Results and Discussion

3.1. Akmola farm

At the beginning of the study, there were 30 bulls with 
an average age of 11-12 months on the Akmola farm, which 
is typically when the farm owner performs evaluations on 
the bulls. The data capture system was used to evaluate 
the bulls, however, the system disregarded animals that 
did not meet the requirements for measurement, such as 
eating and drinking frequency, activity, etc. By the end of 
the evaluation period, 26 bulls were included in the RFI 
assessment, with 4 bulls excluded from consideration.

Comparative indicators for evaluating the own 
productivity of bulls in Akmola farm are shown in Table 3.

The average weight of bulls at the beginning of the 
trail was 358.27 ± 9.54 kg, the deviation from the average 
was 47.69 kg. Gross growth of bulls for 49 days of the 
experiment was 48.32 kg, thus their weight at the end of 
the trail was 406.59 ± 11.38 kg. ADG in the group ranged 
from 1.72 kg to 0.14 kg, and averaged 0.93 ± 0.07 kg. 
DMI during the trail period was at the level of 9.39 ± 
0.30 kg, if in terms of one kg of gain, then this indicator 
will be 10.1 kg DMI. Raw F:G in group was 13.06 ± 2.05, 
ranging from 5.59 to 53.82, strong fluctuation is negative 
for bull, a lower value is desirable. At the same time Adj. 
F:G adjusted for weight and age was also in such values - 
13.55 ± 2.38. When RFI is used as a genetic selection tool, 
the resulting progeny will consume less feed for the same 
level of production. RFI is independent of growth, body 

Table 2. Number of bulls for testing using the Vytelle system.

Farms Age, month
Number of bulls

Beginning End

Akmola 11-12 30 26

Pavlodar 8-9 64 55

Table 3. Comparative indicators for evaluating the own productivity of bulls in Akmola farm.

Indicators X ± mx
δ min max

StartWt, kg 358.27 ± 9.54 47.69 279.41 459.12

EndWt, kg 406.59 ± 11.38 59.60 302.08 534.61

ADG, kg 0.93 ± 0.07 0.36 0.14 1.72

DMI, kg 9.39 ± 0.30 1.51 6.78 12.01

Raw F:G 13.06 ± 2.05 10.23 5.59 53.82

Adj. F:G 1355 ± 2.38 11.88 5.76 58.92

RFI 0.00 ± 0.22 1.08 -2.08 +2.88

RADG 0.00 ± 0.06 0.30 -0.58 0.66
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size and other performance traits, selection for animals 
with low RFI will lead to reduced feed intake and improved 
feed efficiency without compromising body size, carcass 
quality or growth. Lower RFI values are more favorable, 
cattle with low RFI values are more efficient than cattle 
with high RFI values. The maximum RFI value in this farm 
was +2.88 and the minimum was -2.08. RADG relatively 
had the same deviations from the mean -0.58…0.66. 
The RFI Ranking and RADG Ranking indicators had the 
same values and amounted to 13.5 ± 1.5.

The system gave us a chart showing which animals had 
Faivourable RFI - Above ADG. The RFI and ADG Distribution 
in Akmola Farm shown in the following Figure 1 shows 
in which segment of the diagram this or that animal was 
located.

According to this chart, out of 26 animals, only 7 animals 
with the RFI assessment are suitable for breeding sale (i.e., 
are in the Faivourable RFI - Above ADG segment). In other 
words, they have an effective RFI with a high ADG. At the 
same time, 2 bulls are in a borderline state, and the farmer 
was asked to decide whether bulls with such heredity 
are needed for the future herd. For 19 of the 26 bulls that 
did not fall into the effective RFI segment, a conclusion 
was given as unsuitable for breeding sale, such animals 
should be sold to farms that this level of Faivourable RFI 
would be acceptable.

3.2. Pavlodar farm

In a Pavlodar farm, the owner conducts an assessment 
at an early age, as he himself leads the fattening of animals 
not suitable for breeding. For scientific experience, it was 
interesting what level of RFI for younger animals of the 
Qazaq Aqbas Breed. Figure 2 shows experienced bulls in 
a Pavlodar farm.

The Pavlodar Farm conducts an early-age assessment 
of its animals, with a focus on fattening those that are 
not suitable for breeding. Initially, 64 bulls were eligible 
for RFI evaluation in the feedlot, however, following the 
application of the system for automatic culling, 55 animals 
remained for the duration of the experiment.

Table 4 presents the comparative indicators for 
evaluating the productivity of the bulls in the Pavlodar Farm.

The bulls were 8-9 months of age, with a live weight 
of 283.76 ± 4.85 kg at the beginning of the trial. The gross 

gain was 36.5 kg and the live weight was 320.22 ± 5.22 kg 
by the end of the trial. The ADG was recorded at 0.61 ± 
0.03 kg, with fluctuations ranging from 0.14 to 0.96 kg. 
The DMI was dependent on the dry matter content in 
the ration and, on average, was 7.36 ± 0.12 kg during the 
trial period. Interestingly, some animals required 10.06 kg 
of feed per 1 kg of gain, while others required only half 
of that or 5.41 kg. A low Raw F: G ratio is desirable and 
considering the limits of 56.59 to 7.3 at 14.49 ± 1.16, the 
level of this indicator on this farm was considered good. 
The Adjusted F: G ratio was also acceptable at 14.52 ± 1.07, 
with limits ranging from 6.79 to 46.65.

Table 4. Comparative indicators for evaluating the own productivity of bulls in Pavlodar farm.

Indicators X ± mx
δ min max

StartWt, kg 283.76 ± 4.85 35.62 223.15 394.33

EndWt, kg 320.22 ± 5.22 38.40 244.15 404.24

ADG, kg 0.61 ± 0.03 0.20 0.14 0.96

DMI 7.36 ± 0.12 0.89 5.41 10.06

Raw F:G 14.49 ± 1.16 8.51 7.3 56.59

Adj. F:G 14.52 ± 1.07 7.87 6.79 46.65

RFI 0.00 ± 0.11 0.79 -1.89 +2.06

RADG 0.00 ± 0.03 0.20 -0.57 +0.34

Figure 1. RFI and ADG Distribution in Akmola Farm.

Figure 2. Experienced bulls in Pavlodar farm.
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The RFI limits in the Pavlodar Farm were between 
-1.89 and +2.06, while the RADG limits ranged from -0.57 to 
+0.34. Although RADG and RFI contain similar components, 
the two concepts are different in their operation. RADG 
evaluates the differences in average daily gain by putting 
each animal’s feed intake on the same playing field, while 
RFI evaluates the differences in feed intake by putting 
each animal’s growth and body size on the same playing 
field. Cattle with higher RADG values are considered more 
desirable, as they demonstrate greater ADG for the same 
amount of feed. However, caution should be taken when 
evaluating RADG as it is dependent on body size and 
may not accurately reflect mature cow size. RFI and ADG 
Distribution in Pavlodar Farm shown in Figure 3.

The distribution of RFI and ADG in the Pavlodar Farm is 
depicted in Figure 3. From the diagram, 18 of the 55 bulls 
were found to be in the Favorable RFI - Above ADG segment, 
and these animals will be retained to improve the herd. Nine 
bulls were in the Favorable RFI - Below ADG segment, with 
one of them being in a borderline state near the Favorable 
RFI - Above ADG segment. The remaining 28 bulls were in 
lower segments and will be used for fattening purposes.

Numerous studies have been conducted by various 
scientists in different time frames and locations. According 
to the research of scientists Arthur P.F., Crews D.H., and 
Schenkel F. S., Residual Feed Intake (RFI) has been found 
to possess moderate heritability, with a range from 26% 
to 58% (Schenkel et al., 2004; Fox et al., 2001; Mao et al., 
2013). Utilizing RFI as a genetic selection tool can result 
in offspring that consume less feed at the same level of 
production. Additionally, since RFI is independent of height, 
body size, and other traits (Kelly, 2015; Kenny et al., 2018; 
Foroutan et al., 2021), the selection of animals with low RFI 
will result in reduced feed intake without affecting body 
size, skeletal quality, or growth. The study (Culbertson et al., 
2015) found no interaction between RFI and sex for growth 
characteristics and carcass traits, indicating that sex may 
not significantly impact these phenotypes in beef cattle 
with high RFI. However, it is important to acknowledge 
that this result should not be relied upon as a definitive 
biomarker of efficient beef cattle.

As feed efficiency is a complex multifactorial 
characteristic of beef cattle, RFI has become a commonly 
preferred metric for measuring this trait. Defined as the 

difference between an animal’s actual and predicted feed 
intake (based on weight and height), RFI is independent 
of height and body size. Furthermore, incorporating other 
energy expenditure-related characteristics, such as carcass 
composition estimates, into the RFI calculation further 
ensures independence from these traits.

The differences in feed efficiency between animals 
are due to the interaction of several biological processes 
that are influenced by the physiological status and mode 
of management. Approximately 70% of the cost of beef 
production is associated with diet. Hence, maximizing 
production efficiency requires not only genetic selection 
for maximum feed efficiency but also optimal nutrition at 
all stages of growth and development, including pregnancy, 
to ensure maximum growth efficiency and reproductive 
performance.

At present, the growing interest in the RFI methodology, 
particularly regarding measurement periods and the 
capability to assess the significance of various biological 
components of overall feed efficiency, is likely to drive 
the adoption of the RFI method in precision animal 
husbandry, including beef cattle, in Kazakhstan. This will 
allow for short- and long-term performance assessments 
in terms of sustainable performance objectives, which can 
be incorporated into future selection and management 
strategies in the livestock industry in Kazakhstan.

4. Conclusions

In this study, the Vytelle digital technology system for 
individual evaluation of feed intake and stress-free weighing 
was introduced for the first time in two basic farms in 
Kazakhstan. The RFI index was also introduced for the first 
time. The Vytelle system allowed for a more accurate and 
faster determination of RFI values than traditional methods, 
as it generated weight gain charts based on continuous 
weight monitoring and feeding technology. The results 
of the study showed that the weight of 11-12-month-old 
bulls in the Akmol farm increased from 358.27 ± 9.54 kg 
to 406.59 ± 11.38 kg, with an average daily gain of 0.93 ± 
0.07 kg. It was determined that 1 kg of weight was gained 
using 9.39 ± 0.30 kg of DM feed. RFI values ranged from 
-2.08 to +2.88. Out of the 26 evaluated bulls, 7 were selected 
for breeding use. The weight of 8-9 month-old bulls in the 
Pavlodar farm increased from 283.76 ± 4.85 kg to 320.22 ± 
5.22 kg, with an average daily gain of 0.61 ± 0.03 kg. It was 
determined that 1 kg of weight was gained using 7.36 ± 
0.12 kg of DM feed. RFI values ranged from -1.89 to +2.06. 
Out of the 55 evaluated bulls, 18 were selected for breeding 
use. The Vytelle system allows for timely adjustment of 
rations and full utilization of animal genetic potential. 
It also eliminates errors associated with the human factor 
by providing reliable data 24/7, thus improving the quality 
of animal growth and development.
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