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USE OF THE ORGANOMINERAL FEED
ADDITIVES FOR RAISING YOUNG CATTLE
IN THE CONDITIONS OF YAKUTIA

M.F. Grigorev, A.I. Grigoreva, A.A. Sidorov, A.V. Popova

The article presents results of studies of the effectiveness of the organomineral
feed additives from natural raw materials using in the raising young cattle in the
conditions of Yakutia. The research was carried out on cattle, which were divided
into three equal groups. The selection of animals was carried out taking into account
the method of analogs, where such parameters as age, live weight, clinical indica-
tors were taken into account. In accordance with the research program, cattle from
two experimental groups consumed experimental feed additives, while animals from
the control group were solely given the basic ration. The inclusion of organomineral
feed additives into the ration of gobies made it possible to increase the live weight at
the end of rearing by 3.3% and 5.47%. These changes are best expressed in growth
rate over periods. In the experimental groups the growth rate indicators improved
in the 9-12-month-old period by 2.42% and 3.23%, at the 12-15 months of age by
0.57% and 0.85%, and at 15-18 months of age by 16.01% and 24.47%. Thus, the
use of organomineral feed additives from natural raw materials in feeding of young
cattle in Yakutia it possible to improve the efficiency of their rearing.
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NCITIOJIb30OBAHUE OPTAHOMMHEPAJIBHBIX

KOPMOBBIX TOBABOK IIPU BHIPALIIUBAHUUN

MOJIOAHSAKA KPYITHOI'O POTATOI'O CKOTA
B YCJIOBUSAX AKYTHUN

M. ®@. I'puzopves, A.U. I'puzopvesa, A.A. Cuoopos, A.B. Ilonosa

B cmamve npedcmasnensl pe3ynvmanmsl uccie0o8anuil dghgexmugrHocmu uc-
NONb30BAHUS OPLAHOMUHEPATLHBIX KOPMOBBIX 000AB0K U3 NPUPOOHO20 CHIPbSL 6
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BLIPAUUBAHUL MOTOOHSIKA KPYNHO20 PO2AMO20 cKoma 6 yciosusx Axymuu. Hccne-
008aHUs NPOBOOUNU HA BLIPAUUBAEMBIX ObIUKAX, KOMOPbLE PA30eNUNU PAGHble MPU
epynnol. Omoop HCUBOMHBIX NPOBEOEH C YHEMOM MEMOoOd AHAI0208, 20e YUUNbl-
6anu makue napamempul Kax 603pacim, JHCUBask MAccd, KIUHUYeCKue nokazamen.
B coomeemcmeuu ¢ npoepammorni uccie008anuti HCUGOMHuvle U3 08YX ONbIMHbIX
2pynn nompedaanu SKCnepUMeHmatbHvle KOpmMogule 000A6KY, d JICUBOHbIE U3
KOHMPONLHOU SPYNNbl NOYYANU UCKTIOUUMENbHO OCHOBHOU payuon. Brouenue
OP2AHOMUHEPATLHBIX KOPMOBLIX 000ABOK 8 PAYUOH ObIUKOG NO3GONUNL NOBLICUNb NO-
Kazamenu HCUBOL MACCyl 8 KOHYe sbipawyusanus Ha 3.3% u 5.47%. Dmu usmenerus
JyUie 8bIpAdICeHbl 8 CKOPOCIU POCTA NO NEPUOOAM Bbipawyueanus. Tax 8 OnbImuvix
2PYNNAX NOKA3ameny CKOpoCmu pocma Yayuuunucs 6 9-12-mecsiunom 603pacmnom
nepuooe svipawueanus Ha 2.42% u 3.23%, 6 12-15-mecsaunom 6ozpacme na 0.57%
u 0.85%, a 6 15-18-mecaunom eéozpacme na 16.01% u 24.47%. Taxum obpasom,
UCNONL308aHUE OPSAHOMUHEPATILHBIX KOPMOBLIX 000ABOK U3 NPUPOOHOSO CbIPbSL 8
KOpMIIeHUU MONOOHAKA KPYNHO20 PO2amo20 CKOMa 8 yCaosusax AKymuu no36onuno
VIVUUUTG 9P PEKMUSHOCIb UX BLIPAUUBAHUSL.

Knrwouesvie cnosa: ckomogoocmeo, Kkopmosgvie 000a6Ki, NPOOYKMUSHOCD,
CpeoHecymoynblll RPUPOCM, JCUBASL MACCA

Jna yumuposanus. [ pucopves M. @., I pucopvesa A.1., Cudopos A.A., [lonosa
A.B. Hcnonvzosanue opeanoMunepaibHuix KOpMogulx 0006a60K npu 6blpayusanul
MONOOHAKA KPYNHO20 po2amozo ckoma 6 yciosusax Axymuu // Siberian Journal of
Life Sciences and Agriculture. 2021. T. 13, Ne 3. C. 89-102. DOI: 10.12731/265§-
6649-2021-13-3-89-102

Introduction

In order to improve the animal feeding in terms of nutritional, mineral and
vitamin components, their rations include various feed additives that contain
the necessary deficient nutrients. Therefore, the development of new feed ad-
ditives with an appropriate level is of particular relevance for the animal hus-
bandry [1, 2, 3].

When organizing full-fledged feeding of animals and birds, an important
task is to balance their rations. As a solution, various feed additives can be used
to best effective use of the nutritional components of the rations [4, 5, 6, 7].

Zeolites in cattle feeding have shown their effectiveness, but different rec-
ommendations indicate different doses and results. This is explained by the fact
that zeolites from different deposits have different chemical composition and,
accordingly, crystal structure. Therefore, zeolites have different levels of sorp-
tion and ion-exchange properties [8, 9, 10].
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The use of zeolites in various areas of production has proven the effective-
ness and prospects of widespread use in agriculture. As a consequence, this be-
came the basis for further search of other zeolite deposits in different countries
and regions of the Russian Federation. In the Republic of Sakha (Yakutia), the
first zeolite deposit was discovered in 1978 by employees of the Institute of
Geology of the Siberian Branch of the Russian Academy of Sciences.

Since that time, the first studies of the possibility of zeolite from the Khongu-
ruu deposit from the Suntarsky district in the industry of Yakutia. The practical
possibilities of introducing zeolite hongurin in the oil and the gas industry, con-
struction, mineral resource extraction, environmental protection, agro-industri-
al complex and other areas of industry were scientifically substantiated [11].

According to information [12], nitrogen-containing substances in the com-
position of sapropel occupy up to half by weight, carbohydrates can occupy up
to 40 % and bitumen compounds, respectively, can reach up to 10 %. The sap-
ropel composition is represented by compounds of calcium, phosphorus, sodi-
um, potassium, magnesium, silicon, iron, aluminum, zinc, copper, manganese,
cobalt, iodine, molybdenum, nickel, and other substances, as well as vitamins
(D, group B), humic acids, hormone-like substances, antibiotics, and other bi-
ologically active compounds. The use of a preparation based on sapropel helps
to increase the muscle tone animals, while the most effective treatment for en-
dometritis was established with use of the drug in combination with massage
and infrared irradiation.

In connection with the above, there is an increasing need for research on
the possibility of including feed additives from sapropel and zeolite in animal
feeding.

The aim of the research was to study the effect of feed additives from sapro-
pel and zeolite on the indicators of changes in live weight of Simmental young
bulls in the conditions of Yakutia.

Materials and methods

In scientific experiment, the influence of feed additives of sapropel and zeo-
lite hongurin + Kempendyai salt on the growth and development of young Sim-
mental cattle. The experiment grown young cattle was organized in conditions
in the Suntarsky region. The experiments were organized on young cattle of the
Simmental breed, which were divided into the three groups of 12 animals. The
method of analogs was used to select animals. The conditions of detention for all
experimental animals were the same, which were kept in the cattle house in the
cold season, and in the warm season on pasture. Feeding provided the animals
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with all nutrients at the required rates. According to the experimental conditions,
the difference between the control group and the experimental groups was that
the animals received feed additives in different doses along with ration. Animals
from experimental group II consumed sapropel 0.6 g/kg of live weight, zeolite
hongurin at the rate of 0.7 g/kg of live weight together with 33 g of Kempendy-
ai salt. In ration of animals of experimental group III was supplemented with:
sapropel 0.7 g/kg of live weight, zeolite hongurin 0.7 g/kg of live weight and
33 g of Kempendyai salt. Changes in the growth of animals were determined
by weighing monthly and determining the average daily gain.

The chemical composition of zeolite hongurin is presented in articles [13,
14]. The chemical composition of sapropel is presented in Table 1.

Table 1.
Sapropel chemical composition
Indicators Content
Water, % 92.09
Protein, % 0.47
Fat, % 0.46
Crude fiber, % 0.31
Minerals, % 6.48
Calcium, % 0.18
Phosphorus, % 0.008

Mineral substances are represented by compounds of manganese, zinc, cop-
per, iron, cobalt, molybdenum, iodine, iodine and selenium. Method of mechan-
ical extraction of sapropel is used.

Results and discussion

Previously, we conducted experiments to determine the optimal rates for the
inclusion of sapropels of local lakes in Yakutia in the rations of cattle in Yakutia
[15]. The optimal norms of sapropel in feeding cattle at which the best result
is achieved and amounted to 0.6 and 0.7 g / kg of live weight of the animal.

In order to determine the effectiveness of feed additives, which include
sapropel, zeolite hongurin and Kempendyai salt, a scientific experiment was
carried out in the Suntarsky district of the Republic of Sakha (Yakutia). The
experiment was organized on 3 groups of Simmental cattle bulls at the age of
6-18 months. Each group consists of 12 animals.

The conditions of maintenance for all animals, regardless of the group, were
identical, except that the gobies of the experimental groups were fed with or-
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ganomineral feed additives (according to the experiment program). The winter
average daily ration of the Simmental bulls at 9 months of age per head per day
is presented in Table 2.

Table 2.
Average daily ration of the Simmental bulls at 9 months of age
. Groups
Indicators Norm I - control | II - experimenI:al III - experimental
Meadow hay, kg 5 5 5
Compound feed, kg 0,5 0,5 0,5
Herb haylage, kg 3 3 3
the ration contains:

Exchange energy, MJ | 38 43.05 43.05 43.05
Dry matter, kg 5 6.07 6.08 6.09
Digestible protein, g 540 563.22 570.76 581.35
Crude fiber, g 990 1720.5 1789.77 1795.53
Starch, g 700 724.15 728.24 730.57
Sugar, g 485 378.23 390.01 397.55
Crude fat, g 190 196.16 208 209.46
Calcium, g 36 36.6 38.57 40.05
Phosphorus, g 22 20.72 22.65 23.92
Sulfur, g 18 20.85 21.02 22.83
Ferrum, g 280 283.41 290.04 317.86
Cuprum, g 40 43.56 44.03 45
Zincum, g 210 194.25 212.82 225.05
Cobaltum, g 2.8 1.65 1.96 2.5
Manganum, g 190 224.25 232.41 249.9
Iodum, g 1.7 1.58 1.7 1.78
Carotene, mg 125 127.1 135.5 135.8
Vitamin D, thousand IU 3 2.38 2.95 3.06
Vitamin E, mg 165 183.01 187.95 186.2
Vitamin B , mg - 13.66 13.31 13.12
Vitamin B,, mg - 36.27 36.05 36.73
Vitamin B,, mg - 64.61 64.88 64.22
Vitamin B, g - 4.29 4.33 43
Vitamin B_, mg - 102.96 103.99 102.77

Analysis of animal feeding indicates a lack of mineral nutrition and sugars
according to feeding norms [16]. Marked for phosphorus, zinc, cobalt, iodine
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and vitamin D. The inclusion of feed additives in the composition of the rations
of the experimental groups made it possible to improve the indices of the con-
tent of mineral substances, but also could not eliminate the deficiency in the
indicated nutritional elements. The average daily animal ration in the summer
is presented in Table 3.

Table 3.
Average daily ration of the Simmental bulls at 15-16 months of age
. Groups
Indicators Norm I - control | II - experimental | III - experimental
Pasture grass, kg 20 20 20
Compound feed, kg 2 2 2
Ration contains:

Exchange energy,
My eeenersy 57 65.2 65.2 65.2
Dry matter, kg 8.2 8.41 8.41 8.41
Digestible protein, g | 605 657.76 622.85 635.34
Crude fiber, g 1560 | 2128.95 2189.23 2210.12
Starch, g 910 932.58 940.1 948.67
Sugar, g 605 616.2 624.34 636.4
Crude fat, g 270 276.53 287.46 293.51
Calcium, g 45 61.24 63.05 64.1
Phosphorus, g 24 26.38 27.47 28.35
Sulfur, g 25 24.6 25.86 26.65
Ferrum, g 490 512.43 587.22 610.48
Cuprum, g 70 71.34 72.77 73.6
Zincum, g 370 376.2 387.63 395.92
Cobaltum, g 4.9 2.75 3.78 4.25
Manganum, g 330 347.51 367.14 3754
Iodum, g 2.5 2.23 2.5 2.54
Carotene, mg 180 330.45 334.23 337
Vitamin D,
thousand 1U 3.9 3.9 3.9 3.9
Vitamin E, mg 260 261.56 262.24 262.49
Vitamin B , mg - 16.12 16.13 16.14
Vitamin B,, mg - 4991 49.97 49.99
Vitamin B, mg - 70.29 70.57 70.87
Vitamin B, g - 6.62 6.78 6.92
Vitamin B_, mg - 252 257 259
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Based on the above, we can conclude that in the summer, the content of the
main nutrient and mineral elements in the rations of the experimental animals was
normal. Feed consumption for the period of the experiment is presented in Table 4.

Table 4.
Feed consumption, energy and protein supply of the Simmental cattle breed ration
. Average | Duration, | Total, Contenf -
Indicators per day, kg days kg exchange digestible
’ energy, MJ | protein, kg
Norm - - - 17155 -
Meadow hay 6 245 1470 8673 79.38
Herb haylage 3 120 360 1044 11.16
Pasture grass 20 120 2400 5496 48
Compound feed 1.8 365 657 6372.9 52.56
Total - - - 21585.9 191.1
Protein in the ration,
o/EFU - - - - 88.53
Complies
with the norm, % . . . 125.83 )

Thus, an analysis of the feeding of the animals showed that the rations con-
tain sufficient nutrients and metabolizable energy. For some trace elements in
the ration cattle, there is a deficiency in their content, which is typical for a
biogeochemical province.

The inclusion of experimental feed additives in the daily ration of cattle had
a positive effect on metabolism, which was reflected in the live weight of the
experimental groups (Table 5).

Table 5.
Dynamics of live weight cattle, kg (M+m, n=12)
Groups
Age, months I - control II - experimeﬂtal III - experimental

6 149+0.89 148+0.88 147.3£0.99

9 206+1.22 207.9+0.97 210.8+1.36*

12 268+1.48 271.4+1.13 274.8+1.15*

15 326.8+1.49 330.5+1.43 334.141.53%*

18 381.9+1.71 394.5+1.52%** 402.8+1.34%**
Live weight gain 232.9+2.13 246.5+1.84*** 255.4+1.84***

Note: *P>0.95; **P>0.99; ***P>0.999
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At the beginning of the experiment, the average live weight in animals was
147.3-149.0 kg. The changes caused by the influence of feed additives influ-
enced the live weight of the cattle in the experimental groups starting from the
age of 9 months. At this age, the cattle of the control group conceded the animals
in the experimental groups by 0.92 % and 2.33 % (P>0.95). At 12 months of age,
the animals in control group were lighter than cattle in experimental groups by
1.27 % and 2.24 % (P>0.95). Upon reaching the age of 15 months, the animals
of control group were inferior to those of experimental groups by 1.13 % and
2.23 % (P>0.99). At the end of the experiment, upon reaching 18 months of age,
the cattle of the control group were inferior in terms of live weight to animals
of experimental groups 2 and 3 by 3.30 % and 5.47 % (P>0.999).

These changes are more noticeable when studying the average daily gains
of the experimental cattle Simmental breed (Table 6).

Table 6.
Indicators of average daily gains in live weight of cattle, g (M+m, n=12)
Groups
Age, months I - control II - experimental III - experimental
6-9 months 633.33+£16.18 665.74+15.26 705.56+22.62*
9-12 months 688.89+19.05 705.56+16.67 711.11+19.05
12-15 months 652.78+18.41 656.48+14.5 658.33+£11.37
15-18 months 612.96+23.96 TIL114£21.71%* 762.96+20.12***
For the period 646.99+5.91 684.7245.11%** 709.49+5.12%#*

Note: *P>0.95; **P>0.99; ***P>0.999

Experimental research indicates the effectiveness of the inclusion of or-
ganomineral feed additives from local raw materials in the feeding of young
cattle. During the rearing cattle period of 6-9 months of age, the animal of con-
trol group recorded an average of 633.33 g of daily gain, while in experimental
groups II and III this figure was 665.74 and 705.56 g per day. But at the same
time, cattle from the control group were inferior to animals from experimental
groups in the 9-12-month age period by 2.42 % and 3.23 %.

The superiority of animals from experimental groups over cattle in the control
group is traced at 12-15 months of age and amounted to 0.57 % and 0.85 %, and
at the end of the period at 15-18 months of age by 16.01 % (P>0.99) and 24.47 %
(P>0.999). The period of keeping animal in control group, 646.99 g of gain per day
was obtained, while in II and III experimental groups the growth rates were 684.72
and 709.49 g or comparatively more by 5.83 % and 9.66 %, respectively (P>0.999).
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In order detail the effect of experimental feed additives from local raw ma-
terials on the physiological parameters of the Simmental cattle, the biochemical
composition of the blood was studied (Table 7).

Table 7.
Animal blood biochemical composition, (M£m)
Tota} Resc?rye Albumin, Globulin, % Protein
Groups protein, | alkalinity, o, alpha | beta |gamma| ratio
g/% % CO,
at the beginning of the experiment
Norm 7.2-8.6 46-66 30-50 12-20 | 10-16 | 25-40 | 0.9-1.2
I- 7.37 47 44.13 13,73 | 11,57 | 26,50 0.9+0.01
control +0.32 +0.53 +0.94 | +0,15|+0,49 | +0,68
l.I - 7.3 46.17 43.83 13,67 | 11,50 | 26,77 0.9+0.01
experimental | +0.36 +1.3 +1.1 +0,22 | £0,59 | +0,61
I - 7.27 46.07 43.73 13,50 | 11,50 | 26,80 09040 01
experimental | +0.23 +1.1 +0.76 +0,06 | £0,25 | +0,38
at the end of the experiment
I- 7.5 48 46.1 14,03 | 11,80 | 26,07 0.91
control +0.25 +0.4 +1.07 | +0,41 | £0,85 | £0,72 | +0.04
II - 7.97 48.07 48.5 14,60 | 12,53 | 27,40 0.91
experimental | +0.39 +0.35 +0.47 +0,90 | £0,49 | +0,62 +0.03
111 - 8.23 48.83 50.03 15,13 | 12,40 | 27,73 0.92
experimental | +0.2 +0.84 +1.24 +0,12 | £0,59 | +0,23 +0.03

The study of the blood composition of animals showed that the inclusion of
feed additives from sapropel, zeolite hongurin and Kempendyai salt did not have
a negative effect on physiology of animals. This is confirmed by the fact that the
data of blood parameters cattle were within the established norms. We note that
there is an increase in the level of total protein and its individual blood fractions
in the experimental groups consuming feed additives, which indicates a more in-
tensive metabolism, tissue respiration of the body and better growth of animals.

Conclusion

The use of organomineral feed additives contributed to the enrichment of
the rations of young cattle and contributed to their more intensive growth. At
the end of the study, the livestock of the experimental groups were heavier than
the control group by 3.3% and 5.47% (P>0.999).

These changes are more noticeable in average daily body weight gains cat-
tle characterizing the growth rate. Young cattle from experimental groups in all
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periods of rearing exceeded the control group: 9-12 months of age by 2.42%
and 3.23%, at 12-15 months of age by 0.57% and 0.85%, at 15-18 months of
age by 16.01% (P>0.99) and 24.47% (P>0.999).

The analysis of the biochemical composition of blood cattle also did not
establish significant changes, all indicators were within the established norms,
which indicates the harmlessness of feed additives. Therefore, the use of or-
ganomineral feed additives from sapropel and zeolite hongurin & Kempendyai
salt in feeding young cattle in Yakutia.
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