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Jnist perienns 3a1a4u OpraHuIeCcKoro MPOU3BOACTBA POAYKIIUH PErHOHATBHOTO )KHBOTHOBO/ICTBA
Y CO3/IaHMsI COOTBETCTBYIOIIEH KOPMOBOW 0a3bl HEOOXOAWMBIM STAllOM SBISETCS KOHIENTYaJThbHOE
00OCHOBaHHUE TEPEYHsI OCHOBHOTO KOPMOBOTO CBHIPbHsI, IEPCIIEKTUBHOTO YISl Pean3alliil OpraHuye-
ckux TexHojorud B Cubupu. [IpencrapneHsl pe3ynbTarhl 000CHOBAaHHOCTH MPUMEHEHUsT Moaudu-
LUPOBAaHHOW (PypakKHOM MIIEHHUIBI B OPraHUYECKOM MPOMU3BOACTBE MPOAYKIHH >KHBOTHOBOJCTBA.
[Ipemtoxkensl yTH MpeoOpa3oBaHMs MIIECHUIIBI, O0CCIICUMBAIOIIUE IMOBBIIICHUE 3(PPEKTUBHOCTH
UCTIONIb30BAHUS €€ B KOPMJIEHHM KMBOTHBIX. B 3amaun mccienoBaHmii BXOJMIO U3yUYEHHE arpoTex-
HUYECKHX BO3MOYKHOCTEW BO3/IENBIBAHMS MIIEHHUIIBI B CHOMPH 110 TpaBHiIaM OPTaHHYECKOTO TPOU3-
BOJICTBA, OIIEHKA MAcIITaOHOCTH HCIIOB30BAHUS €€ Ha KOPMOBEIE II€ITH, OTIpEIeNIeHne aMHUHOKHCIIOT-
HOTO COCTaBa PETMOHANBHBIX COPTOB IIIICHUIIBI, 000CHOBaHHE Y(PPEKTUBHOCTH TIONyUSHHS U3 HEe
KOPMOBO# J0OaBKH, OLICHKA BOBMOKHOCTH MPUMEHEHHUS] HOBOM JJOOABKM B pallMOHax >KUBOTHBIX, CO-
JiepKaIUXcs 110 MPaBUIaM OPraHUYECKOro IPOU3BOJACTBA. YPOXKANHOCTD SPOBOM IIIEHUIIBI, BO3JIE-
nagHOoN B CHOUpPH 10 Mapy ¥ HOpMaM OPTraHUYECKOTO MPOM3BOJCTBA, COCTABIISICT OT YPOKAMHOCTH
TIITICHATIBI, BO3CITBIBAEMOM 110 OOBITHON WHTCHCUBHOM TEXHOJIOTHH, B cpemaHeM 62,5%. [Torepst 38%
ypoxast, 00yCIIOBJICHHAsI OPTraHUIECKON TEXHOJIOTHEH, MOXKET ObITh BOCIIOJTHEHA 32 CYET YBEINYCHUS
IUIOIIAAN ee moceBoB. CpeHre 3HAYCHUsI COMep KaHusl HOPMHUPYEMBIX aMHHOKHUCIIOT B TIIICHHUIIE HC-
CIICIOBAaHHBIX 82 PaHOHMPOBAHHBIX COPTOB CHOMPCKOW CENEKIIMH MEHBILIE CIIPABOYHBIX 3HAYCHUM.
W3 mimeHnnpl onydeHa SKCepuMeHTallbHasT KOpMOBasl 100aBKa ¢ COAEpKaHUEM JIM3UHA MOPSIKa
20 T/KT B Iepecyere Ha CyX0oe BEUIeCTBO. DTO COMOCTABUMO C COMEPIKaHUEM JIM3HHA B MSICOKOCTHOM
MyKe, IIPOTe TIOJICOTHEYHOM — TPAIMIIMOHHBIX OSITKOBBIX MHTPETUEHTaX CHOMPCKUX KOMOWKOPMOB
JUTSE MOHOTAaCTPUYHBIX KUBOTHBIX, HO HE BKJIFOYEHHBIX B IEPEUEHB CHIPbS, Pa3pPENIeHHOTO K NCTIOJb-
30BaHHIO B OPTaHWMYECKOM JKUBOTHOBOCTBE. C MCIIOIB30BaHUEM ITOIYYSHHOW TOOABKH COCTABIICHBI
MIOJTHOPALMOHHBIE KOMOMKOPMA /7SI MOJIOHSIKA CBUHEH M NTHIBI. DKCIEPUMEHTAIBHO YCTaHOBICHO
MOJIOYKUTENIFHOE BIMSTHHE MTOTY4YEeHHOW T00aBKH U3 MIIEHUIB HA MPOIYKTHBHOCTH ITOAOMBITHBIX JKHU-
BOTHBIX, COZIEPKAIIMXCS IO TIPaBUJIaM OPraHUYECKOTo MTPOU3BOICTRA.

KuioueBble ¢jioBa: OpraHudecKoe MPOU3BOICTBO TIPOTYKITNH KHBOTHOBOJICTBA, MIIIEHHUIIA, 10~
0aBKa W3 MIIEHHUIIBI, HOPMUPYEMbIE AMHUHOKHUCIIOTHI, TU3UH
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Conceptual justification of the basic feed raw materials list which is promising for the implemen-
tation of organic technologies in Siberia is a necessary step to solve the problem of organic produc-
tion of regional livestock and the creation of an appropriate feed base. The results of the validity of
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the use of wheat in the organic production of livestock products are presented. The ways of trans-
forming wheat to improve the efficiency of its use in animal feed are proposed. The objectives of the
research included studying the agronomic possibilities of wheat cultivation in Siberia according to
the rules of organic production, assessing the scale of its use for fodder purposes, determining the
amino acid composition of regional wheat varieties, justifying the effectiveness of obtaining a feed
additive from it, assessing the possibility of using the new additive in the diets of animals kept ac-
cording to the rules of organic production. The yield of spring wheat cultivated in Siberia on fallow
and organic production norms is 62.5% on average of the yield of wheat cultivated on conventional
intensive technology. The loss of 38% of the yield due to organic technology can be compensated
by increasing the area of its crops. The average values of the content of normalized amino acids in
wheat of the studied 82 released varieties of Siberian breeding are less than the reference values. An
experimental feed additive with a lysine content of about 20 g/kg in terms of dry matter was obtained
from wheat. This is comparable with the lysine content in meat and bone meal, sunflower oil meal -
traditional protein ingredients of Siberian feed for monogastric animals, but not included in the list
of raw materials permitted for use in organic animal husbandry. Using the obtained additive full-fat
mixed fodder for young pigs and poultry were composed. Positive effect of the obtained wheat ad-
ditive on the productivity of experimental animals kept under the rules of organic production was

experimentally established.

Keywords: organic production of livestock products, wheat, wheat additive, normalized amino

acids, lysine
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The State Duma Committee on Agrarian Is-
sues of the Russian Federation has developed
an interstate standard GOST 33980-2016' "Or-
ganic production. Production regulations, pro-
cessing, labelling and implementation". The
new GOST complies with the main provisions
of the international standard Codex Alimenta-
rius CAC/GL 32-1999 and was enacted in the
Russian Federation from January 1, 2018.

It can be stated that the state has determined
as promising the creation and sale of organical-
ly produced food in order to improve the qual-
ity of life, and longevity of the population. This
task for the agro-industrial complex of Russia
in all aspects is new and therefore attractive to
both science and to the domestic market.

The latest research in the field of organic
production in the country can be assessed as a

positive prerequisite for the successful creation
of domestic organic products [1-6].

Objective difficulties in the practical imple-
mentation of the rules and regulations of GOST
33980- 2016 is that this normative document
contains a number of significant limitations.
With regard to the designated topic of work to
be performed, the main restrictions (designated
in GOST 33980-2016) are the following:

— the use of mineral nitrogen fertilizers is
not allowed (clause 5.1.4);

— the use of synthetic herbicides is not al-
lowed (clause 5.1.5);

— synthetic amino acids are not allowed
(clause 6.11.5).

n the list of feed raw materials (mandatory
Appendix D [1]) permitted for use in organic
livestock are absent:

'GOST 33980-2016. Products of organic production. Rules of production, processing, labeling and sale. Moscow:

Standardinform, 2016. 41 p.
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— oil cakes;

— meat (meat and bone) raw materials.

However, it should be noted that the list of
feed additives and some substances used in ani-
mal feeding (mandatory Appendix E) includes
enzymes (clause E.1.2).

Before modern science moves to the listed
limitations of agricultural production, it is ad-
visable to conduct a comprehensive study in
conjunction with medical experts and econo-
mists to assess the merits and effectiveness of
organic products.

Given that oil cakes (soybean, sunflower),
meat and bone meal, and recently synthetic
amino acids are widely used in animal hus-
bandry >4, it is necessary to offer an adequate
(comparable) in quality substitute. We need a
feed additive that, firstly, can be produced in
Siberia, secondly, it must meet the standards of
GOST 33980-2016, and thirdly, be effective in
feeding animals.

The purpose of the work is to identify prom-
ising forage raw materials to obtain livestock
products of organic production in Siberia and
to propose ways of its rational use.

Working hypothesis: wheat is a promising
regional agricultural raw material for organic
feed additives of appropriate quality (amino
acid, easily accessible carbohydrate composi-
tion).

The research objectives are:

— study the agronomic possibilities of culti-
vation of wheat in Siberia according to the rules
of organic production;

— evaluate the possibility of producing and
using significant volumes of deep-processed
wheat in the domestic market for animal feed;

— determine the amino acid composition of
wheat varieties released in Western Siberia, as-
sess the feasibility of breeding it according to
its amino acid content;

— propose a method of obtaining a feed addi-
tive from wheat, expected to be effective in the
organic production of livestock products;

— estimate the possibility of using the new
additive in the formation of diets for animals
kept on the technology of organic production;

— experimentally investigate the prerequi-
sites for the use of wheat amino acid supple-
ment in animal feed, taking into account the
rules and regulations of organic production.

Wheat is the most common grain crop both in
Siberia and Russia as a whole®. In recent years,
all the needs of the Russian domestic market
have been fully satisfied with wheat, so that a
significant part of it is annually sold abroad.

Wheat is available in the country; its produc-
tion is predictable and fairly stable. However,
we are talking about a potential increase in the
consumption of wheat in the domestic market
in large quantities, so it is necessary to assess
the rationality of the use of wheat in organic
livestock production.

There is nothing new in the use of wheat in
grain mixtures for feeding animals. In modern
agriculture it is widely used for fodder purpos-
es. For example, the recommended content of
wheat in the recipes of full-fat mixed fodder
for pigs and meat poultry is respectively up to
25-45% (see footnote 4). According to the rec-
ommendations of the VIZh (L.K. Ernst Federal
Research Center for Animal Husbandry), the
wheat content in mixed fodder for high-yield
lactating cows ranges from 15.5% to 26.0%°.

Literature analysis on the possibility of ob-
taining wheat by the rules of organic produc-
tion was conducted since in organic production,
wheat, like any other crop must be cultivated
without the use of mineral nitrogen fertilizers
and synthetic herbicides.

According to the results of the published
modern experimental studies of the leading sci-

*The reference book of Siberian cattle breeder. Siberian Branch of the Russian Academy of Agricultural Sciences, SibNIP-
TIZh; edited by M.D. Chamukha, A.S. Donchenko. Novosibirsk, 2000. 220 p.

SFisinin V.I,, Egorov I.A., Draganov L.F. Feeding farm poultry. Moscow: GEOTAR-Media, 2011. 344 p.
“New in animal feeding: reference manual edited by V.I. Fisinin. M.: Publishing house of RSAU-MSKHA, 2012. 788 p.
SKashevarov N.I. Problems of Agriculture and Fodder Production. Novosibirsk, 2016. 106 p.

¢ Golovin A.V., Vorobieva S.V., Perlov N.P., Anikin A.S. Peculiarities of feeding dairy cows with the milk yield of 8000-
10000 kg of milk: analytical review. Dubrovitsy: Russian Agricultural Academy of Sciences, 2013. 56 p.
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entists in Siberia [7-10], it was found that in the
region the production of wheat that meets the
norms of organic production (see footnote 1) is
possible: the yield of spring wheat cultivated
on fallow under organic production norms (i.e.
without mineral nitrogen fertilizers and syn-
thetic herbicides) is on average 62.5% of the
wheat cultivated under conventional intensive
technology (see Figure 1).

Obviously, this result is positive and opens
the technological possibility of using wheat in
Siberia for organic production.

However, it should be noted that the real suc-
cess of organic production in crop production in
Russia largely depends on the effectiveness of
control (approved for organic production meth-
ods and means) of contamination of grains with
mycotoxins. Studies in this direction have been
conducted in the country [11-16], but radically
positive results in this serious issue have not yet
been obtained.

Considering the proposal to use more wheat
for forage purposes, given that, according to the

100 100 100

100

WHO about 800 million people in the world are
starving, the question arises: How ethical is it
to increase wheat consumption within Russia to
feed farm animals at a time when a large part of
the world's population is starving?

To answer the question, a macro-analysis
of the world population's food supply was car-
ried out. Taking into account modern world
population of 7 billion 812 million people, an-
nual gross output of just 5 leguminous crops
amounts to about 3 billion 240 million tons
(corn - 1 billion 102 million tons, wheat - 761
million tons, rice - 509 million tons, soybean
- 343 million tons, barley - 154 million tons).
According to calculations, this foodstuff (after
taking into account carry-over stocks and the
edible part of products) is enough to provide,
on average, more than 2,800 kcal of energy
and about 120 g of protein per day for each
inhabitant of the planet. This total amount of
protein of the world's integrated grain product
(corn, wheat, rice, soy, barley) provides (ac-
cording to Academician N.N. Lipatov's theory’
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Puc. 1. COOTHomeHHe YpOXaHOCTH SIPOBO#i miieHuIbl B CHOMPH 110 Tapy MpY pa3iIMyHbIX BApUAHTAX
MIPUMEHEHHUSI MUHEPAIbHBIX (a30THBIX) yIOOPEHUI U CPEACTB 3aIUThl pacTeHui (repounnaos), %. [7],

(81, [9], [10]

— JIMTEPaTypHbIC HCTOYHUKHU, N3 KOTOPBIX B3ATHI JaHHBIC.

Fig. 1. Yield ratio of spring wheat in Siberia by fallow at different variants of mineral (nitrogen) fertiliz-
ers and plant protection agents (herbicides), %. [7], [8], [9], [10] - literature sources from which the data

were taken.

"Lipatov N.N. Some aspects of modeling the amino acid balance of food products. Food and processing industry, 1986. pp.

48-52.

114  Siberian Herald of Agricultural Science ¢ 2022 « 52 ¢ 6

Problems. Solutions



D HeKTHBHOCTH HCTIONB30BAHMS MIICHHUIBI
B OPraHUYeCKOM JKHBOTHOBOJICTBE

Epmoxun B.I', Conomenko B.A., Conosbes K.A.

and the FAO/WHO protein standard®) about 74
g of protein per day, which is utilized by the
human body. Taking into account that the Rus-
sian norm of protein consumption per day for
an adult is 70 g, and energy consumption from
2100 kcal’, then a conclusion suggests itself:
the existing starvation of a significant part of
the foreign population has no biological basis,
but is caused exclusively by imperfections in
the existing sociopolitical and technological
world order. The obtained conclusion allows
us to hope for the ethics of the potential large-
scale use of the Russian wheat in the domestic
organic production of livestock products, even
under the current sanctions of the "collective
West" against the Russian Federation.

Assessment of quality of fodders necessarily
takes into account their protein (protein) nutri-
tion. Thus, in modern animal breeding, accord-
ing to the opinion of academician V.I. Fisinin,
protein nutrition should be understood as the
properties of feed to meet the need of animals
for amino acids (see footnote 4). In a certain
sense, speaking about protein, amino acids are
meant, speaking about amino acids - protein is
meant, so it is more correct to consider amino
acid component of all the used feeds, including
forage wheat.

It is known that methionine and lysine are
the limiting essential amino acids for poultry,
lysine, threonine and methionine for pigs (see
footnote 4) and methionine for high-yielding
lactating cows (see footnote 6). Therefore, the
content of these essential amino acids in feeds
should be known and taken into account when
formulating appropriate diets.

If this state of affairs requires accounting
for the amino acid content of wheat used for
animal feed, the traditional analysis of the com-
position of wheat varieties (and other cereals,
legumes), as a rule, does not take into account
their amino acid content. A contradiction arises:
modern zootechnics recognizes the usefulness
of taking into account the amino acid composi-

tion of wheat, while in agronomic practice such
accounting is not common. In this regard, it is
advisable to carry out breeding work on fod-
der crops, taking into account not only the yield
of these crops, but also their functional protein
elements.

Assuming that wheat varieties have differ-
ent amino acid content, the analysis of amino
acid composition of wheat varieties released in
Western Siberia was carried out. The main re-
leased wheat varieties of the leading originators
in Western Siberia are: Siberian Research Insti-
tute of Plant Cultivation and Breeding (SibNI-
IRS) - branch of the Institute of Cytology and
Genetics SB RAS (Novosibirsk), Federal Sci-
entific Centre of Agrobiotechnologies (FSCA)
(Barnaul), Omsk Agrarian Scientific Center,
and Omsk SAU - were examined for amino
acid content on a contract basis at the Integrated
Analytical Center of the Siberian Federal Sci-
entific Centre of Agro-BioTechnologies of the
Russian Academy of Sciences (SFSCA RAS).
The research was carried out on 82 wheat va-
rieties.

Preliminary analysis showed the following
results:

— average values of the standardized amino
acids content of the wheat varieties of Siberian
breeding under study are less than the refer-
ence values of amino acids in wheat (lysine by
24.4% on average, methionine by 38.9, threo-
nine by 26.1%);

— some wheat varieties of Siberian selection
have a higher content of normalized amino acids.

According to the results of the preliminary
tests Novosibirskaya 32 (soft winter wheat of
ICiG selection) exceeds the reference values
for lysine by 55.6%, for threonine - by 38.4%.
Novosibirskaya 22 (spring wheat of ICiG se-
lection) differs from the tested samples by the
highest methionine content: it exceeds the ref-
erence value by 122.2%.

Let us consider the potential effectiveness
of the feasibility of determining the amino acid

8Energy and protein requirements. Technical Report Series No. 522. FAO Nutrition Report Series No. 52. Report of the Ad Hoc
Joint FAO/WHO Expert Committee. World Health Organization. Geneva, 1974. 143 p.

"Methodological Recommendations MR 2.3.1.2432-08. Rational Nutrition. Norms of physiological requirements for energy
and nutrients for different groups of population of the Russian Federation. 2008. 41 p.
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composition of feed wheat by the example of
diets for egg chickens. Let us analyze for lysine
content the diets given in the reference book
(see footnote 3) in comparison with the model.

The model ration is focused on organic live-
stock and has the following differences from
the reference analogue:

— averaged (reference) wheat was replaced
by Novosibirskaya 32;

— sunflower oil cake by sunflower oilseed
meal;

— fodder yeast by baker's yeast;

— synthetic lysine is not used.

Replacement of oil cake by oilseed meal,
fodder yeast by baker's yeast, exclusion of syn-
thetic lysine from the model ration is due to the
relevant standards of GOST 33980-2016.

As a result of calculations, it was found that
the values of total lysine content in both di-
ets are equal to each other (0.82% each) (see
Fig. 2). However, the real difference is that the
reference diet contains synthetic lysine, while
the model diet does not. Consequently, by con-
sciously using a wheat variety with high lysine
content, it is possible to obtain a balanced feed
without the use of synthetic lysine, which meets
the requirement of the standard for organic pro-
duction.

The calculated result obtained by the ex-
ample of Novosibirskaya 32 indicates the fea-
sibility of research to determine the amino acid
content of wheat and evaluation of the new diet
on the productivity of poultry, and in the future,
in case of a positive result, it is possible to con-
duct breeding to create new varieties of wheat
with increased lysine content.

It is well known from classic compound feed
formulation that it is impossible to provide the
normatively required content of protein (amino
acids) and energy in the compound feed exclu-
sively from any grains (or any combinations
thereof). This is due to the fact that cereals con-
tain relatively large amounts of energy and little
protein (amino acids). In terms of dry matter,
wheat contains the required energy level rec-
ommended for intensively developing animals,

but the lysine content of wheat is several times
lower than the standard level of lysine in full-
fat mixed fodder.

Thus, even some of the most highly lysine
wheat is not a priori comparable in amino acid
quality with meat and bone meal, nor with oil
cakes (soybean, sunflower). Without trans-
forming the amino acid-energy composition of
wheat, it cannot serve as an adequate substitute
for traditional protein raw materials, which are
not recommended for use in organic animal
husbandry (meat and bone meal, oil cakes).

In this regard, it is necessary to create a feed
additive from wheat, which would differ from
standard wheat primarily by a higher content of
limiting essential amino acids.

Such a problem was set and basically (in
the first approximation) was solved!®. A posi-
tive result was achieved by two-step sequen-
tial transformations: first enzymatic hydrolysis
(mixture: crushed wheat + water + enzyme),
then centrifugation. The enzyme of complex
action Protosubtilin GZh produced by “Sibbio-
pharm” Ltd. (Berdsk, Novosibirsk Region) was
used. As a result, two fractions of different con-
tent were obtained: one predominantly protein
and the second one carbohydrate. Proteins are
represented mainly by free amino acids, carbo-
hydrates by medium molecular weight dextrins
and sugars.

The lysine content in the experimental wheat
additive is about 20.3 g/kg DM, which is com-
parable with its content in oil cakes (extruded
soybean - 25.9 g/kg DM, sunflower - 13.3 g/ kg
DM), meat and bone meal (25.8 g/kg DM)'..
The content of methionine in the experimental
supplement is about 1.47 g/kg DM.

Thus, an experimental feed ingredient con-
taining high levels of lysine (the first limiting
amino acid in feeding high-yielding monogas-
tric animals) and at the same time meeting the
requirements of organic production was ob-
tained from the most common local grain raw
material - wheat.

To estimate the potential effectiveness of the
experimental wheat additive (by the example

19Production method of high-protein wheat grain base for food product preparation: patent: 2453126 Russian Federation: IPC
A23J 1/12 / V.G. Ermokhin, T.T. Wolf, V.A. Uglov; Ne 2010141619/10. Application. 11.10.2010; Bulletin No. 17.

"Guidelines on feeding farm poultry. VNITIP. Moscow: Lika, 2018. 226 p.

116  Siberian Herald of Agricultural Science ¢ 2022 « 52 « 6

Problems. Solutions



D HeKTHBHOCTH HCTIONB30BAHMS MIICHHUIBI
B OPraHUYEeCKOM JKHBOTHOBOJICTBE

Epmoxun B.I',, Conomenko B.A., Conosbe K.A.

0,90

>

0,80

082 082

B

0,70

>

0,60

B

0,50

>

0,40

>

0,30

’ 0,22

0,17 0,19

0,18 0,18

0,20 _'0’13
0,12 0,12

0,10 —

>

0,00 —
Bran

’ Wheat Meal,

oil cake

Barley

M Reference mixed fodder

0,09 0,10

Fish
meal

Total

Yeast

Synthetic
lysine

M Model mixed fodder

Puc. 2. ConepxaHne TU3MHA B CIIPABOYHOM M MOJICTTBHOM KOMOMKOpMaX JIJIsl SMYHBIX Kyp (Bo3pact

21-45 nen), %

Fig. 2. Lysine content in reference and model feeds for egg chickens (age 21-45 weeks), %

of pig production) model recipes of complete
organic compound feed for growing pigs of dif-
ferent live weight (from 20-30 to 110-120 kg)
were compiled (see Table 1).

The evaluated qualities of mixed fodders
of all model formulas correspond to the basic
norms of feeding growing pigs with the average
daily growth for the whole period of fattening
of 650 g.

The primary test of the effectiveness and
safety for pigs of the experimental wheat
feed additive was carried out at the pig farm
of "Uchkhoz Tulinskoye" (Uchkhoz NSAU),
Novosibirsk Region. The experiment was con-
ducted on the piglets of EM-1 breed. Breeding
sows of the control and experimental groups
were selected with equal milk yield. Experi-
mental piglets received 7% of the experimental
wheat supplement in their diet. The amount of
feed consumed per dry matter on average per
one head of control and experimental piglets
was equal. During the whole experiment (49

days) the piglets of the experimental group ate
the feed noticeably more willingly than the pig-
lets of the control group. The young piglets of
the experimental group surpassed their counter-
parts of the control group in growth by 19,5%:
average live weight of experimental piglets
increased from 6,7 kg at the beginning of the
experiment to 22,6 kg at the end, in the control
group - from 6,6 to 19,9 kg (see Table 2) [17].

An experiment on preliminary evaluation of
the feasibility of using the experimental wheat
additive in the diet of quails reared for meat
was carried out at the quail farm of the SibNIP-
TIZh SFSCA RAS.

The experiment was conducted for 6 weeks
(42 days) according to conventional methods'?
on Japanese quails formed at the age of one
day into two similar groups (control and ex-
perimental) with 45 birds in each group. The
birds of both groups received full-rare mixed
fodder prepared taking into account the age
and physiological characteristics of the quails.

2Methodology of scientific and industrial research on the feeding of poultry: recommendations. VNIITIP. Sergiev Posad,

2004, 42 p.
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Ta6a. 1. MogensHbIe penenThl TOTHOPAIMOHHBIX KOMOMKOPMOB JIJISl pACTYIIMX CBHHEH Pa3InIHON

JKUBOM MacCChI

Table 1. Model formulations of complete feed for growing pigs of various live weights

h*SSi%niﬁcant Composition of model mixed fodder, kg per 1 head per day m]i);::g] ff)%lésel;n;g?ﬁlg; d
at the 5%
significance ; P natural calculated
sent a\c)l\iﬁfiite Barley Dpilc;slgilifg Chalk Salt Premix hunlq(igity, m];i:e?r{( .
From 20 to 30
prom 3t d0 | 1908 0,92 0,012 0,009 0,003 0,002 2,926 1,177
From 50 to 60 2,37 1,11 0,014 0,011 0,004 0,003 3,512 1,417
From 60t0 70 | 279 1,43 0,017 0,017 0,009 0,017 4,190 1,782
From 70 to 80 | 286 1,67 0,020 0,020 0,010 0,020 4,600 2,029
From 80 to 90 2,81 1,96 0,022 0,022 0,011 0,022 4,847 2,279
From 90 to 2,66 2,26 0,024 0,024 0,012 0,024 5,004 2,521
100 2,32 2,63 0,027 0,027 0,014 0,027 5,045 2,793
From 100 to 1,96 2,98 0,030 0,030 0,015 0,030 5,045 3,045
110 1,76 3,17 0,032 0,032 0,016 0,032 5,042 3,181
F 110 1,75 3,19 0,032 0,032 0,016 0,032 5,052 3,197
rom to
120

Note. Premix P51-1 was used for piglets with live weight from 20 to 40 kg, premix P52-I for pigs with live weight from 40 to

120 kg; wheat premix moisture 82.3%; barley premix moisture

Ta6a. 2. Pe3ynprarsl nCnbITaHUHN dKCIIEPUMEH-
TaNbHOW J0OAaBKH U3 MIIEHUIBI HA TOPOCATAX

Table 2. Test results of an experimental wheat
supplement on piglets

13.0%.

Ta6ua. 3. Pesynbrarsl HCIIBITAHUI SKCIIEPUMEH-
TaJbHOW N0OABKH U3 MIICHUIBI HA TIEpenessITax

Table 3. Test results of an experimental wheat
additive on quail

Indicator Control group Experimental Indicator Control group Experimental
group group

Number of piglets in Number of quails in
the group, heads. 10 10 the group, heads 45 45
Duration of the experi- Duration of the experi-
ment, days 49 49 ment, days 42 42
Live weight of one Live weight of one
head, kg: head, g:

at the beginning of at the beginning of
the experiment 6,6+ 0,6 6,7+ 0,6 the experiment 8,6+0,2 8,6+0,2
at the end of the experi- at the end of the ex-
ment 19,9 +1,9 22,6 +2,6 periment 139,8 £9,3 1683 +7.8
Average daily gain, g 271 +36 324 + 45% Average daily gain, g 3,13+£0,21 3,80 +£0,18%

p <0,05.

The diet of the young quail of the experimental
group contained an experimental supplement
of wheat (17.5% for quails aged 1-4 weeks and
18.0% for birds aged 5-6 weeks). Feed ingredi-
ents used in the diets of the experimental group
birds corresponded to the list of feed raw mate-
rials approved for use in organic livestock pro-
duction (see footnote 1).

According to the results of the experiment,
the gain in live weight of the quails of the ex-
perimental group statistically significantly (p <
0.01) exceeded the gain in live weight of the

£ <0,01.

control group by 21.4% (see Table 3). Bio-
chemical blood parameters of the chicks were
within the physiological norm.

Thus, according to the results of the experi-
mental part of the work (primary practical expe-
rience based on the use of available laboratory
equipment) it can be concluded that the devel-
oped wheat protein supplement is an appetizing
feed for piglets and quail, has no adverse effects
on their health, has a positive effect on produc-
tivity, so it can be used in further experimental
studies on animals raised by the rules of organic
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production.

CONCLUSIONS

1. Modern agronomic techniques funda-
mentally allow to carry out industrial produc-
tion of wheat according to the norms of organ-
ic production in the zone of Western Siberia.

2. According to preliminary data, some
wheat varieties of Siberian breeding are high
in essential amino acids limiting for animals, so
they are of practical interest for use in animal
husbandry.

3. Bio-fractionation of wheat makes it pos-
sible to obtain a feed additive of effective qual-
ity for use in animal husbandry.

4. Experimental wheat additive is calculated
applicable for fattening pigs raised according to
organic production standards.

5. The search experiments performed give
grounds for deepening the research on the cre-
ation and use of wheat additives in the organic
production of livestock products in Siberia.
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