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Influence of cellulolytic preparation on the productive qualities
of snails of the Helix Aspersa Maxima species

Glavatchuk V.A.©), Ogorodnichuk H.M. ©

Vinnytsia National Agrarian University

_—@- E-mail: Glavatchuk V.A. vitylya86@ukr.net; Ogorodnichuk H.M. ohorodnichukhalina@gmail.com

£ Heliciculture is a branch of animal husbandry that deals with culti-
OPENg# < ACCESS vation and using edible terrestrial snails for food and cosmetic purpos-
‘ es. This type of animal husbandry has an advantage over others in terms
of simplicity of technology, as snails do not require complex technical
equipment and care. In addition, they are unpretentious in feeding and
resistant to diseases.

Heliceculture has significant potential for development in Ukraine, as
there is already considerable demand for snails in the food and cosmetics
market. This industry is also developing rapidly and becoming increas-
ingly popular among farmers and businessmen worldwide.

At the same time, achieving success in snail farming requires specific
knowledge and skills. For example, it is essential to choose a suitable
cultivation method, ensure optimal keeping and feeding conditions, and
adhere to the standards of product storage and processing.

It is also worth considering the specifics of the legislation regulating
the breeding and circulation of snails and the possible risks associated
with pollution and animal diseases.

I'maBatuyk B. A., Oropoaniuyk I'. M. Bus
LIEJTI0JIO30TITHYHOTO MpenapaTy Ha MPOyK-
THBHI sikocTi paBiukiB Buay Helix Aspersa
Maxima. 36ipHuk HayKoBUX mpaib «TexHo-
JIOTisl BUPOOHUIITBA 1 IEpepoOKH MPOAYKIIiT
TBapuHHHULTBaAY, 2024. Ne 1. C. 89-96.

Glavatchuk V.A., Ogorodnichuk H.M. Influ-
ence of cellulolytic preparation on the pro-
ductive qualities of snails of the Helix As-

persa Maxima species. «Animal Husbandry An essential aspect of the development of helicopter culture is re-
Products Production and Processing» 2024. | - search and development to improve the quality and quantity of products,
Nel.PP. 89-96. as well as the technology for reproduction and keeping snails. Such re-
search should help improve efficiency and make the industry more com-
Pykonuc orpumano: 20.03.2024 p. petitive_
Hpuitasro: 02.04.2024 p. Exploring opportunities to improve the efficiency of nutrient use in
atBepakeHo 10 ApyKy: 24.05.2024 p. snail feed can significantly increase the profitability of production. En-
zyme preparations are widely used in heliceculture to enhance the diges-
doi: 10.33245/2310-9289-2024-186-1-89-96 tion of complex compounds, reduce the negative impact of anti-nutrients,

and improve feed conversion. The use of such products in heliculture is
reasonable and can have a positive impact on production efficiency.

The direction of complex feeding in heliceculture has not been stud-
ied much, and the influence of this cellulolytic drug on the productive
qualities of Helix Aspersa Maxima species shails has yet to be clarified.

The results obtained during the study can substantiate the positive as-
pects of using special preparations to increase snail cultivation efficiency
and the use of nutrients in the diet.

The study was conducted to investigate the effect of cellulosolytic
enzyme preparation «kAGROCELL» on the productivity of snails of the
species Helix Aspersa Maxima.

The results of the work showed that the addition of the enzyme prepa-
ration «kAGROCELL» to the diet increases the absolute increase in live
weight of snails by 1.2 g and the chain weight by 0.1-1.1 g.

Key words: snails, industry, enzyme preparation, productivity,
feeding, technology, cultivation.

89


mailto:ohorodnichukhalina@gmail.com

Texrnonoein eupobruymea i nepepooku npodykyii meapunnuymea, 2024, Ne 1

tvppt.btsau.edu.ua

Problem statement and analysis of recent
research. The current state of the global develop-
ment of snail farming and the historical genesis
of the formation of snail culture as a full-fledged
branch of agriculture are vividly described in the
works of foreign scientists, among which it is
worth highlighting the scientific results of Aposto-
lou K., Dyal S., Cabaret J. [13, 16, 18].

According to research results by foreign scien-
tists [14, 15, 17] in Western and Central European
countries, snail cultivation is profitable due to the
constant demand for this product. In this regard,
large farms actively breed snails in Western Eu-
rope.

In contrast, snail farming has limited op-
portunities in Ukraine for several reasons. First,
Ukrainian consumers need to be used to perceiv-
ing snails as a food product. Second, including
snail dishes in the menu of restaurants and cafes is
risky because they are not popular among a wide
range of customers. Third, retail grocery stores are
not interested in purchasing snail semi-finished
products. As a result, snail farming in Ukraine is
mainly an export industry [2].

Heliciculture is a young trend under develop-
ment in Ukraine and European countries, which
are the primary consumers of snail meat. The total
demand for this product is estimated at 120,000
tons annually, but it satisfies only 60-65% of the
market. It indicates a need for more products, par-
ticularly meat from edible snail species [5].

The snail farming has enormous potential, and
the international consumer market for snail-relat-
ed products is growing. Snail processing products,
such as snail protein mucin, snail caviar, meat
semi-finished products, cellular biomaterials, and
dried snail droppings, which have great potential in
the international market, are up-and-coming [1, 8].

Analysts estimate that snail farms can be very
profitable, with over 100 % profitability due to
several factors:

— the niche is relatively narrow, and produc-
tion volumes in Ukraine are minimal, which leads
to the fact that the average market value of snails
is higher than other meat products;

- the productivity of snails is excellent - each
snail can produce up to 60 individuals per year,
and productivity increases exponentially;

- costs for keeping mollusks are small;

- the possibility of obtaining meat and roe (at a
price not far behind that of sturgeon) and mucin, a
valuable component for cosmetic products [6,10].

The industry's success largely depends on the
ease of development and the size of the initial in-
vestment, which is influenced by the snail farming
format. There are several options for the growing
format, including:

90

1) growing indoors all year round. The ideal
option for this format is a hangar-type space with
optimal temperature (+20...+23 °C) and humidity
(about 85 %).

2) cultivation in enclosures in open spaces.
This method works well in regions with mild,
warm climates and when using intensive cultiva-
tion technology. In spring and summer, as much as
possible, the snail herd must be increased to mar-
ketable sizes to prepare the snails for wintering.

3) cultivation in greenhouses. This format
combines the advantages of a hangar and an
open format. Snails are protected from external
threats, and temperature and humidity can be
flexibly regulated. However, it is unsuitable for
winter use [4, 9].

Snails can produce various products such as
frozen fillets, canned snails in oil, slime for creams
and masks, cooked escargot, delicatessen shells,
paté, and unique caviar.

Commercial breeding of snails remains an at-
tractive direction that can be successfully devel-
oped if you approach the matter accordingly and
study its specifics. In various regions of Ukraine,
there are already successful snail breeding farms,
proving the viability of this business idea.

Therefore, scientific and research work to in-
crease product quality and quantity and improve
snail reproduction and maintenance technologies
is essential to developing heliceculture. Such
studies should help increase efficiency and make
it more competitive in the market [11].

Investigating opportunities to improve nutri-
ent use efficiency in snail feed can significantly
increase production profitability. Enzyme prepara-
tions are widely used in heliceculture to enhance
the digestion of complex compounds, reduce the
negative impact of antinutrients, and improve
feed conversion. The use of such drugs within the
framework of heliceculture is justified and can
positively affect the indicators of production effi-
ciency.

Heliceculture is a branch of animal husband-
ry that deals with breeding and using edible land
snails for food and cosmetic purposes. Snails are
a simple and low-maintenance animal to raise, as
they don't require any complex equipment or care,
are not picky eaters, and are resistant to many dis-
eases [20].

Many of Ukraine's territories have favourable
climatic conditions for growing edible snails. Cur-
rently, a small number of enterprises and farms are
engaged in the technological cultivation of snails.
Around 90 % of the snails farmed in Ukraine are
exported to European Union countries, while the
remaining 10 % are sold domestically. A prom-
ising new branch of animal husbandry is emer-
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ging in the country, dedicated to cultivating edible
snails. This development has the potential to sig-
nificantly increase the level of snail exports and
processed snail products to European countries
shortly. This can also affect the formation of the
culture of consumption of snail dishes in Ukraine.
Accordingly, the demand for these products will
increase within the country. In addition, such an
industry can create new jobs and contribute to
infrastructure development in rural and adjacent
areas [3].

Cultivating snails has several advantages
compared to traditional animal husbandry. First,
snails are an environmentally friendly product
that does not contain harmful substances and
antibiotics. Second, cultivating snails does not
require high costs for maintaining and feeding
animals.

One of the main tasks for the development
of snail farming in Ukraine is to increase the
volume of production and improve the quality
of products. For this purpose, it is necessary to
provide enterprises engaged in cultivating snails
with modern equipment and technologies and
provide them with financial support. In addition,
it is essential to carry out scientific and research
work on improving the genetic potential of ani-
mals and developing new feeds and additives that
increase the efficiency of snail cultivation [12].

The research aimed to assess the impact of
the cellulolytic enzyme preparation «Agrocell»
on the productivity of Helix Asperse Maxima
snails.

Material and methods of research of young
animals (from 1 month) and snails reaching mar-
ketable weight in farms with intensive cultivation
technology.

- to conduct a theoretical review of the tech-
nology of growing snails and prospects for the
development of snail culture in Ukraine;

- to experimentally investigate the effect of
the enzyme preparation on the productive indica-
tors of snails;

- calculate optimal concentrations when us-
ing the drug;

- comprehensively describe the rational tech-
nological process of growing snails in Ukraine.

Growing snails requires special attention to
feeding conditions, which must be adequate to
ensure high quality and productivity. Enzyme
preparations are essential when feeding snails.
Enzymes help break down complex substances
into simpler ones, allowing the body to assim-
ilate useful substances better and reduce feed
costs [16].

The main component of «Agrocell» feed en-
zyme additive is cellulase, which is involved in

the enzymatic hydrolysis of glycosidic bonds of
non-starch polysaccharides, primarily p-glucans
and xylenes contained in plant cell walls. The use
of «Agrocell» reduces the viscosity of chyme in
the gastrointestinal tract and allows you to split
cell walls into smaller molecules.

Adding a feed supplement to the diet im-
proved nutrient digestibility and increased ani-
mal absorption and productivity.

The strain Trichoderma longibrachiatum
TW-420 BKM F-3880 D, which has not under-
gone genetic engineering, is a cellulase producer.
«Agrocell» enzyme additive is standardised by
cellulase activity, which is at least 4000 units/g,
and contains xylase activity in 1000 units/g and
B-glucanase in 3200 units/g.

«Agrocell» is a stabilized micro granular pow-
der. This allows it to be stored in various condi-
tions, including as an addition to vitamin-mineral
premixes of any concentration. It also ensures the
drug's stable technological characteristics and
high thermal stability during storage.

The enzyme preparation has an optimal gran-
ulometric composition and volume density at
0.4-0.5 g/m?3, ensuring high homogeneity of its
distribution in the feed. This is achieved thanks
to a high-quality selective producer and enzyme
preparations' unique micro granulation technolo-
gy. Microgranules quickly dissolve when moist-
ened, and during feed granulation, they form an
enzyme-substrate complex that is resistant to high
temperatures. Such features of the drug made it
possible to use it in feed granulation without in-
creasing the administration dose.

The drug has unique properties, including
fermentative activity in a wide pH range - from
2.5t0 7.0- and insensitivity to fungal enzyme in-
hibitors, usually contained in grain raw materials
of compound feed. The recommended dose of
the drug is 50-100 g/t of feed and is effective for
most rations containing a large amount of barley,
oats, processing products, and ingredients with a
high fibre content, such as cake and meal. When
using «Agrocell», the rations contain up to 40 %
wheat, rye and triticale.

The research was conducted based on the
farm «Snail Valley» in the city of Zhmerynka,
Vinnytsia region, in 2022. The group method was
used for the experiments. The control group of
young snails was placed in enclosure Ne3, and the
experimental group was placed in enclosure Ne2
(with a planting density of 300 pieces/m2). The
housing and feeding conditions in the equaliza-
tion period were the same. Still, in the primary
period, a biologically active feed additive - cel-
lulolytic enzyme - was added to the feed of the
experimental animals (table 1).
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Table 1 — Characterisation of the experimental scheme according to the periods of snail cultivation

) Conditions for experimenting by periods
G Number of animals, -
roups pcs/m2 compensatory basic
(10 days) (120 days)
Control 300 OR* OP
. AR+BAD (cellulose-
Experimental 300 OR* Iytic drug)

* Note: OP - is the main ration: a feed mixture including corn, wheat and soybean meal, cake, sunflower oil,

salt and chalk.

The monthly feed consumption and consump-
tion rate were recorded to assess the efficacy of
an experimental biologically active supplement in
commercial snail feed.

With the aid of control weighings of 30 indi-
viduals, carried out every decade, the growth in-
tensity of animals and their productivity based on
the consumption of a new feed factor were deter-
mined. This was achieved by calculating the ab-
solute and relative increase in live weight. At the
end of the main period of research, the anatomical
parts of commercial snails were determined by
separating and separately weighing the bodies and
shells of animals to 0.01 g (on analytical scales).

A cellulolytic enzyme preparation is an enzyme
that performs the function of a catalyst in the bod-
ies of animals. It is produced at the «<Enzym» plant
of enzyme preparations (Ladyzhyn, Ukraine).

The drug is supplied in multi-layered paper
bags packed in 25 kg. It is recommended to store it
in the manufacturer's packaging in a dry place pro-
tected from direct sunlight at temperatures from

-25°C to +25 °C. The drug's shelf life is one year
from the date of manufacture. The optimal values
of introducing the drug for adjusting the nutrition-
al level of feed components are given in (table 2).

The use of the drug «Agrocell» has the follow-
ing advantages:

- the ability to use available and more profit-
able domestic raw materials for the production of
compound feed;

- the ability to increase the digestibility of nu-
trients from diets that include wheat, oats, barley,
triticale and rye;

- the possibility of reducing the cost of the diet
due to the increase in the assimilation of nutrients;

- the possibility of improving the quality of
products;

- the possibility of improving the sanitary con-
dition of the farm.

The drug «Agrocell» can be used with feed
ingredients, medicines, and additives. Although
it has not been studied in Helix Aspersa Maxima
snails, it is safe to operate.

Research results and discussion. The main
goal of the research is to establish the effective-
ness of cellulolytic enzymes and to study their ef-
fect on the digestion and assimilation of feed by
the grape snail (Helix Aspersa Maxima).

Enzymes improve animal feed assimilation,
allowing you to work with various types of ra-
tions, use less expensive feed, and get the desired
results. However, the effectiveness of enzymes as
catalysts depends on many factors, and it is nec-
essary to know their main characteristics and fea-
tures for their rational use.

Table 2 — Nutritional value of feed components of the ration per introduction of the drug «Agrocell»

Feed components Increase in rg:gsgeﬁ g};changeable Increase in d;%;aggal/llty of amino
Rye 4
Oat 5 4
Barley 5 4
Wheat 5 4
Wheat bran 45 5
Triticale 5 4
Corn 5 6
Pea 5 7
Rapeseed meal/cake 6 5
Sunflower meal/cake 5 6
Soybean meal 5 7
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Add fiber-degrading enzymes to compound
feed. They will be active in the digestive tract and,
together with animal enzymes, allow access to
valuable nutrients that would otherwise be lost to
the body [11].

In addition, wheat, barley, oats, and rye con-
tain a large amount of soluble fibre, which has an
anti-nutritive effect. Soluble fibre forms a thick gel
in the digestive tract, reducing the activity of the
body's enzymes, complicating absorption process-
es, and increasing the risk of developing patho-
genic microbes.

The primary purpose of using a new enzyme
additive in growing commercial snails was to
increase its growth rate. The dynamics of snail
growth were analysed to determine effectiveness.
Shields were randomly selected in the feedlot,
where the animals congregated during the day.
Up to 400 guards are placed in each unit, so 1%
(4 shields) were selected and marked. 5-10 snails
were randomly chosen from each protection and
weighed to the nearest 0.01 gram. The results of
the study are presented in (table 3).

According to the data in the table, in the first
month after planting young snails in feeding cages,
there was no noticeable difference in weight be-
tween the control and experimental groups. How-
ever, in June, a statistically significant (p<0.001)
difference in live weight was found in animals
from the experimental group, which were heavi-
er by 1.1 g compared to the control group. Later,
during rearing, snails given an enzyme supple-

ment had a higher live weight than animals from
the control group.

Calculations of absolute and chain increments
of snails for the experimental period are given in
(table 4).

The material presented in the table shows that
commercial snails that received the enzyme prepa-
ration with feed had higher absolute gains com-
pared to the control by 1.2 g during the growing
period. The chain live weight gains of the snails of
the experimental group exceeded the control indi-
cators by 0.1-1,1 g at all stages of research, except
for July.

The results of calculating the growth rate of
snails are presented in (table 5).

The results of the studies shown in the table
provide evidence of a higher baseline rate of snail
growth in the experimental group. In addition,
analysis of the chain rate of growth showed that
the animals that received the enzyme preparation
in their diet increased their body biomass faster.
This is confirmed by a higher chain growth rate of
30 % in June and 10 % at the end of the growing
period compared to the control group.

To get a more accurate picture, relative indica-
tors of the intensity of mass accumulation, such as
average daily and relative live weight gain, were
calculated since absolute indicators of mass accu-
mulation do not reflect the productive effect of the
studied feed factor. Table 6 shows that the snails'
live weights increased during the experimental
period.

Table 3 — The dynamics of live weight of snails under the influence of an enzyme preparation, X £ m, n=30

Month The live weight of one snail from the group, g
control experimental deviation (+/-)
May 3,6£0,15 3,6+0,50 0
June 10,2+0,20 11,3+0,1 +1,1
July 13,8+0,53 14,5+0,65 +0,7
August 20,5£1,05 21,84£2,15 +1,3
September 25,9+2,03 27,3+0,95 +1,4

Table 4 — Absolute and chain increments of shails during feeding enzyme preparation, X £ m, n=50

Groups: deviation
Indexes _

control experimental (+-)
Absolute increase, g 24,943,05 26,1+1,05 +1,2
“% - 48
-t d - 0,3
Chain growth by months
of cuIt?vation, gy 35 35 0
May 6,6 7,7 +1,1
June 3,6 3.2 -04
July 6,7 73 +0,6
August 54 55 +0,1
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Indicators of the chain growth rate of snails in
the experimental group in June were 30% higher
than in the control group, which indicates a posi-
tive effect of the studied biologically active addi-
tive on animal productivity.

To assess this effect, the number of snails in
experimental and control feeding cages was com-
pared, and the percentage of non-conforming in-
dividuals and the weighted mass of commercial
products were determined.

The results of the determination of productive
parameters and comparison in the control and ex-
perimental groups are given in (table 7).

Thus, studies of the productivity of snails have
shown that the use of an enzyme preparation has
a positive effect on the intensity of accumulation
of body weight of animals and the effective use of

feed.

Table 5 — Growth rates of snails during the accounting period for feeding enzyme preparation

Groups: Deviation

Indexes control experimental (+-)
Basic growth rate 2,59 2,73 +0,14
Chain growth factor: 36 36 0
May 2,8 31 +0,3
June 14 13 -0,1
July 15 15 0
August 1,2 13 +0,1
September 254 273 +14
Basic growth rate, % 3600 3600 0
Chain growth rate, %: 280 310 +30
May 140 130 -10
June 150 150 0
July 120 130 +10

Table 6 — Increases in live weight of snails during the experimental period
Group: Deviation

Indexes control experimental (+-)
Average daily growth during the
growing period (150 days), g 0,172 0,181 +0,009
Chain daily gain, g:
May 0,11 0,11 0
June 0,22 0,26 +0,04
July 0,12 0,10 -0,08
August 0,22 0,24 +0,02
September 0,20 0,19 -0,01
Relative (chain growth rate, %:
May 3500 3500 0
June 183,3 2139 +30,6
July 35,3 28,3 -7,0
August 48,6 50,3 +1,7
September 26,3 25,2 -1,1

Table 7 — Productivity of snails Helix Aspersa Maxima

Indicator Control group Experimental group

Mass of 1 snail, g 25,942,03 27,310,95
Total weight of collected snails, kg/bag 1521,6 1555,2
Mass of non-condensing snails, kg 123,6 114,5
Attrition (of unconditioned individuals), % 8,1 74
Weight of conditioned snails, kg/garden 1394 1440,7
Deviation: kg - +42,7

% - +3,05
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Conclusions. Based on the literature review,
heliceculture is developing rapidly in Ukraine and
the world. The demand for snail products is grow-
ing every year, and advanced scientific research
must be used to improve cultivation efficiency.

To study the effect of the cellulolytic enzyme
on the digestion and assimilation of feed by the
grape snail Helix Aspersa Maxima and to evalu-
ate its effectiveness, the conditions of the «Snail
Valley» farm in the city of Zhmerynka, Vinnytsia
region were used.

«Agrocell» enzyme additive is compatible
with all feed ingredients, medicinal preparations,
and other feed additives; it was not previously
used in heliceculture.

As a result of research on the productivity of
commercial snails, it was established that using
an enzyme preparation positively affects the in-
tensity of mass accumulation and the efficiency of
feed use. During the growing period, commercial
snails that received the enzyme preparation with
food had higher absolute gains compared to the
control by 1.2 g. in the rations of the commercial
snail Nelix Aspersa Maxima led to an increase in
the percentage of digestibility and bioconversion
coefficients of the primary feed nutrients. With the
use of the enzyme additive in the rations, there was
an increase in the digestibility of feed protein by
3.4 %, fat by 2.1 %, and nitrogen-free extractives
by 1 %.
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BriuB  mearo1030/1iTHYHOrO mpemapary Ha
NPOIYKTUBHI sikocTi paBaukiB Buay Helix Aspersa
Maxima

I'naBaTuyk B. A., Oropoaniuyk I'. M.

OmnucaHo BIUIMB LEMIOJIIO30JIITHYHOTO TIpenapary
Ha MPOAYKTHBHI sIKOCTI paBiukiB Bumy Helix Aspersa
Maxima.

Ha croroaHi reminexynsTypa — 1ie rany3b TBapUH-
HUITBA, [0 3aiMAETHCS BUPOILIYBAHHSAM Ta BUKOPHC-
TaHHSIM iCTIBHMX HA3eMHHX DPAaBIUKIB IUIS XapUOBHX
i kocMeTnuHMX Ited. Llell BUA TBapWHHMIITBA Mae
nepeBary HaJl iHIIUMH 3aBISKH MPOCTOTI TEXHOIOTI],
OCKIJIbKH PaBJIUKH HE TOTPEOYyIOTh CKIJIQJIHOTO TEXHIY-
Horo obnanHaHHs 1 gorysiy. Kpim Toro, BoHu HeBuOar-
JIMB1 Y TOXIBJII Ta CTiHKi 70 XBOPOO.

leninexynpTypa Ma€e 3HaUHHMN MOTEHIIAT IS PO3-
BUTKY B YKpaiHi, OCKUIbKH BXKE € CyTTEBUIl MOMUT Ha
paBIMKIB HA PUHKY Xap4OBHX Ta KOCMETHYHHX MPO-
JYKTIiB. Y CBITI IS Tally3b TAKOXK PO3BUBAETHLCS IIBU/I-
KO 1 cTae jAeiani MOMmyJsIpHIIIO cepen (epmepiB Ta
Oi3HecMeHiB. BogHOUac IOCATHEHHS YCIiXy B paBiu-
KIBHUITBI 1OTpeOye NMEBHUX 3HAHb Ta HaBUYOK. Ha-
NPUKIIAJ, BRXJIMBO MPaBUILHO BUOPATH METOJ BHUPO-
II{yBaHH, 320€3[eYNTH ONTHMANbHI YMOBH YTPUMaHHS
1 TOMIBII, @ TAKOX JOTPUMYBATHCS CTaHAAPTIB 30epe-
JKEHHs 1 nepepobaeHHs npoaykiii. CiiJl BpaxoByBaTu
0COOJIMBOCTI 3aKOHOJJABCTBA, 110 PErYJIIOE PO3BENICHHS
Ta 00Ir PaBJIMKIB, a TAKOXK MOXJIMBI PU3UKH, TTOB’s13aH1
13 3a0pyIHEHHSIM Ta 3aXBOPIOBAHHSMH TBApHH.

BaxnuBoro CKJ1a0BOIO PO3BUTKY IelMiLeKyIbTYpH
€ HAyKOBO-A0CIiIHA po0OTa y cepi MiABHUILCHHS KO-
CTi Ta KUIBKOCTI MPOMYKIii, a TAKOX BIIOCKOHAJICHHS
TEXHOJIOTIH BIATBOPEHHS 1 yTpuMaHHs paBiukiB. Taxi
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JIOCITI/PKEHHS] MalOTh JIOITOMOTTH ITiABUIIUTH €EKTUB-
HICTh Ta 3pOOWTH ii OUIBII KOHKYPEHTOCIIPOMOXKHOIO
Ha PUHKY. BUBUCHHS MOXIMBOCTEH TiABUIICHHS eek-
THBHOCTI BUKOPUCTAHHS MOKUBHUX PEYOBUH y KOpMax
JUISL PaBJIMIKIB MOXKE CYTTEBO 30UIBIIUTH MTPUOYTKOBICTH
BUPOOHUIITBA.

VY reminekynbTypi MIHPOKO 3aCTOCOBYIOTH (hep-
MEHTHI Tpenapary Ui HOJINIIEeHHs [epeTpaBieHHs
CKJIQJIHUX CIOJYK, 3MEHILICHHS HEraTUBHOTO BIUTUBY
AQHTHIIO)KUBHUX PEUOBHH Ta TIiJBHIICHHS KOHBEPCii
KOpMiB. BHKOpHCTaHHS TakuX OpernapariB y paMmkax
TeJIIEeKyIbTYPH € OOTPYHTOBAHUM Ta MOXKE IIO3UTUBHO
BIUTHHYTH HA TIOKa3HUKK €()EKTUBHOCTI BUPOOHHIITBA.

HampsiM KOMITIEKCHOI TOAIBII y TeileKynbTypi
— MAaJIOIOCTIKEHHH, He 3’SCOBAaHO BIUIMB I[LOrO IIE-
JIFOJIO30JIITHYHOTO Tpernapary Ha IPOAYKTUBHI SIKOCTI
paeiukiB Buay Helix Aspersa Maxima.

PesynpTati, oTpriMaHi B XOIi JOCIIDKEHHS, TMiJI-
TBEPIDKYIOTh JOMITBHICTh BUKOPUCTAHHS CIEIialbHUX
npenapariB Jyisl MiJABUILEHHS eEeKTUBHOCTI BHPOIILY-
BaHHSI PaBIIMKiB, 301IbIICHHS BUKOPUCTAHHS MOXHB-
HHUX PEYOBUH PALliOHY.

Y poboTi MPOBENCHO MOCIHIHKEHHS IIOI0 BILIU-
BY ILEJIOJIO30JITHYHOTO (DEPMEHTHOTO TIperapary
«AT'POLIEJIJI» Ha NpOAYKTUBHICTH PABIUKIB BHAY
Helix Aspersa Maxima.

3a pe3ynbTaTaMu poOOTH BHSIBIICHO, IO IOAABaHHS
J0 pauiony ¢epmentHoro npenapary «AI'POLIEJLJI»
3011bLIIye a0COMIOTHI MPUPOCTH KHUBOI MacH PaBIIHKIB
Ha 1,2 r Ta nmagmrorosi — Ha 0,1-1,1 r.

Karouosi cnoBa: pasiuku, rany3b, GpepMeHTHHI
npenapar, NPOJAYKTUBHICTb, TOJBJIsI, TEXHOJIOTISI BUPO-
IIyBaHHSL.
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