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À.I.  Êîzlov,  Ò.V.  Êîzlovà,  N.G.  Kruchynsky,
G.A.  Raylyan,  N.P.  Dzmitrovich,  N.M.  Raylyan

COST  EFFECTIVE  TECHNOLOGY  OF  MARKETABLE  FISH
IN POND AQUACULTURE

Studies  on  reclamation  ponds  of  Pripyat  Polesie  showed  their  suitability  to  conduct  feeding,  cage  and  inte-

grated  fish  farming.  Results  of  the  studies  indicate  the  appropriateness  to  use  as  seeding  pike  yearlings,

two-year  carp,  grass  carp  and  bighead  carp  for  aquaculture  feeding.  Growing  of  sturgeon  in  cages,  using
as  feed  supplements  Chlorella  suspension,  showed  that  the  addition  to  the  feed  mixture  of  10  %  suspen-

sion  of  chlorella  on  the  mass  of  the  food  provided  to  increase  the  average  weight  of  Sterlet  and  Lena  stur-

geon  by  19,9  and  25,1  % respectively.  This  technology  saves  up  4.3   (7,5  %)  of  the  57  spent  on  feeding

the  fish  per  day.  The  positive  results  showed  during  production  of  marketable  fish  in  conjunction  with  the
Muscovy  ducks.  The  live  weight  of  ducks  that  received  during  the  initial  period  of  growing  the  suspension

of chlorella was 9,2  % higher than in the control  group.

Introduction
The composition of fish products includes vitamins, enzymes and other organic compounds valuable for

the human body. Also in the fish meat it has all the essential amino acids, which determines its special value
as one of the best sources of high quality protein food. Meat of pond fish contains in its composition a
complete set of proteinogenic amino acids, of which a high proportion of aspartic (1,28–1,56 %) and gluta-
mine (1,75–2,16 %) acids, the chemical precursors of flavor and aroma. Aspartic acid is involved in the im-
mune system and the synthesis of DNA and RNA (the main carrier of genetic information), and promotes the
conversion of carbohydrates into glucose and subsequent storage of glycogen, as a major energy source
during exercise.

Proteins of fish muscle more fulfilling and perspective in creating culinary readiness of products, since to
a large extent, they can cover the daily human need for protein diet. It should be noted that the fish proteins
after correct processing have high absorbency (up to 93–95 %) is significantly superior to similar proteins of
animal meat. The best balance of the composition of the amino acids are proteins of grass carp, carp and
silver carp, roughly equivalent proteins had pike and perch. Studies confirm that there is no ideal ratio of
amino acids in muscle tissue of pond fish, but they are not inferior to the usefulness of the proteins of meat
of warm-blooded animals. It should be noted that the aquaculture objects are a source of food and biologi-
cally active substances. Purposeful and metered consumption of fish products are largely provides the
physiological norm in the diet and is useful for the development of products, corrective and support human
health [5].

It was found that the chemical composition of fish meat depends on the quality of habitat. Therefore,
careful attention must be paid to the conditions of cultivation of fish in fish farms, and to ensure greater use
of new technologies to obtain high-quality product [14].

In world practice there are several areas of aquaculture, which are based on different methods of gro-
wing marketable fish: pasture, pond and industrial, differing in the various levels of intensification of fish-
breeding process: extensive, semi-intensive and intensive [1, 15]. The relevance of research is the need to
develop cost effective technologies of growing fish in reclamation ponds of Pripyat Polesie. The purpose of
these investigations is to study the possibility of pasture, cage aquaculture and integrated fish farming,
taking into account the characteristics of  hydrological, hydrochemical and hydrobiological regimes of ponds.
The pasture and integrated aquaculture using polyculture of fish (carp + phytophagous fish + pike) and
Muscovy ducks. When growing sturgeon in cages and raceways used pasty feed and the suspension of
Chlorella.

Materials  and  methods
The pasture and cage aquaculture

Research was carried out on multi-purpose ponds Krivichi-1 and Krivichi-2, located in the Pinsk district,
Brest region. Both pond fenced dam, water surface area has 47 and 49 hectares, respectively, and were
created for the purpose of irrigation, water supply for agricultural and fish farming. The greatest depth of
Krivichi-1 – 11,9 m, Krivichi-2 – 4,5 m. Filling ponds are using pumping stations. Ponds have a similar sedi-
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ments, they are represented by silty sands and peaty soils. The littoral zone is partially overgrown. Lakes
freeze over in late November – early December, opening in early April. Ice thickness reaches an average of
0,4–0,5 m. Both the pond was used for pasture aquaculture. Cage line was put at the site with greater
depths on the pond Krivichi-1, and on the pond Krivichi-2 using an integrated fish farming technology.

In pasture aquaculture ponds were seeding in mid-April with two-year carp (Cyprinus carpio L) with an
average weight of 420±15,54 g, grass carp (Ctenopharyngodon idella Valencinnes) – 310±6,5 g, bighead
carp  (Hypophthalmichthys  molitrix  Valencinnes)  –  125±3,50  g  and  pike  yearlings  (Esox  lucius  L.)  –
315±10,01 g. At the same time we studied the thermal, hydrochemical and hydrological regimes of ponds.
The water temperature was measured daily: at 9.00, 14.00 and 19.00 hours. Water samples from ponds were
collected every 15 days. At the same time carry out test fishing to study the growth rate of fish, using
conventional techniques [2, 3, 4, 6, 7, 13].

Using the suspension of Chlorella like additive for different age groups of  fish

When cage growing of fish studied the effect of the suspension of Chlorella in different doses in feeds on
the survival and growth rate of different age groups of Sterlet.

Fry Sterlets were grown in raceways adding the suspension of chlorella (Chlorella vulgaris strain IFR
¹ C-111) to feed («Coppens») in an amount of 4 ml/g feed (option ¹1) and 8 ml/g feed (option ¹ 2). The
suspension was added to a dry feed 15 minutes before feeding. The fish were fed manually four times per day
during daylight hours. Experiments were performed in duplicate. The duration of the feeding of fish was 14 days.

When grown in cages three years old Sterlet (average weight was 558±9,91 g) and Lena sturgeon
(Acipenser baerii Brandt, with average weight was 631±13,92 g) studied the effect of the suspension of
chlorella (Chlorella vulgaris strain IFR ¹ C-111) of their growth rate. Wet paste feed was produced by mixing
the combined feed company «PANTO» and stuffing made from fine-mesh low-value fish caught from the
same pond. Thus fish was passed twice through a meat grinder and mixed with the combined feed and
chlorella suspension in the following ratios of components:

• 50 % of stuffing and 50 % of combined feed (variant I);
• 25 % of stuffing + 75 % of combined feed + 5 % of Chlorella suspension by weight of feed mixture
  (variant II);
• 50 % of stuffing + 50 % of combined feed + 10 % of Chlorella suspension by weight of feed mixture
  (variant III).
Feed ready an hour before the distribution of fish. The fish were fed by hand 3 times per day during

daylight hours. Experiments were performed in duplicate. The duration of the experimental fish feeding was
42 days. The period of growing Sturgeon and Sterlet in cages was 150 days.

Using the suspension of Chlorella like additive in integrated technology of aquaculture

Fish and ducks grown using integrated technology of aquaculture. To determine the effect of chlorella
suspension on the growth and development of Muskovy ducks all ducklings were divided into three groups of
100 animals each: Option I (control) – ducklings did not receive the suspension of chlorella; Option II – duck-
lings receive Chlorella suspension at a dose of 60 mg/head and Option III – ducklings receive Chlorella
suspension at a dose of 100 mg/head. Ducklings received the suspension of Chlorella when grown in a green-
house until the age of six weeks inclusive. Then the birds were transferred to grow on the pond. When grown
in the greenhouse ducks fed a mixture of grain (50 % of barley and 50 % of wheat) and in pond` – a fodder
flour.

Results
Water quality parameters and the growth rate of fish in pasture technology

Water quality parameters

As a whole the temperature regime of ponds meet the requirements of fish farming, but it was charac-
terized by high temperatures during the period from the second decade of July to the third decade of
August, when the water temperature was up to 29 °C.

In general, in the hydrochemical regime of the inves-
tigated ponds were no significant differences, except for
slightly  elevated nitrates indicators in pond Krivichi-1
(Table  1),  but  that  does  not  impact  on  piscicultural
parameters.

Analysis of seasonal hydrochemical parameters have
shown that  significant  changes in  the hydrochemical
regime is not mentioned when growing on the pond «Kri-
vichi-2» Muskovy ducks with stocking density 26 ind./Ha
compared to pasture growing of fish in the pond «Krivi-
chi-1». This allows us to characterize both ponds as eutro-
phic with hydrochemical regime suitable for fish farming.

Table 1 – Seasonal dynamics of hydroche-
mical parameters of ponds
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The growth rate of fish

High values of the summer water temperatures have been favorable for the development of a natural
feed reserve.

As part of the zooplankton of both ponds during the study period were constantly present Cladocera:
Daphnia magna, D. longispina, D. cucullata, D. pulex, Ceriodaphnia pulchella, Moina rectirostris,
Sida cristallina, Bosmina longirostris, Chydorus sphaericus, etc. In general, in the zooplankton composi-
tion  of  ponds  identified  representatives  of  the  following  groups  of  organisms:  Rotatoria,  Cladocera,
Copepoda, Ostracoda and Chironomidae.

In the pond «Krivichi-2» the maximum value of zooplankton biomass in the region of places of musk
ducks observed in the third week of June, when it was equal to 33,5±2,56 g/m3. At this time in the water
prevailed D. magna, D. longispina, D. pulex, S. cristallina. A small peak in the dynamics of zooplankton bio-
mass observed in the third week of July, due to the development of these same Cladocera. In general,
seasonal mean values of the zooplankton biomass in the region place of growing of musk ducks and 50 m
away from it were 1,3 times higher, and equal to 10,9±0,98 and 8,4±1,52 g/m3 respectively.

Benthos in the ponds was presented Gastropoda, Oligochaeta, Crustacea and Insecta. In the benthic
fauna was dominated by Chironomidae, mainly larvae of Chironomus plumosus. The small number of
larvae was also attended by Ephemeroptera and Odonata. Rarely of Oligochaeta in the composition of
benthos marked Aulophorus furcatus. From Gastropoda were met Limnaea stagnalis and Planorbis sp.
and crustaceans – Asellus aquaticus. The maximum biomass of benthos at the place and location of musk
ducks at a distance of 50 meters from them are marked in mid-June and late July, when their value was
respectively 20,5±0,86 and 10,7±1,75 g/m2.

In an average season values of biomass of benthos near the location of the place of cultivation of ducks were
higher by 1,5 times than at a distance of 50 meters from it equal to 8,5±0,80 and 5,1±0,60 g/m2, respectively.

In the qualitative composition of native fish fauna marked the following species of fish: carp, perch,
roach and ruff.

These conditions reflected in the growth rate of carp (Figure 1), grass carp (Figure 2), bighead carp
(Figure 3) and pike (Figure 4).

Growing commercial fish using pas-
ture  technology  has  showed  that  the
growth rate of fish was high. In October,
the  three-year  carp  has  an  average
weight  of  1050±66,4  g,  which  was
caused by a wide range of food and its
high level of natural forage fish through-
out  the  growing  period,  and  the  high
weight of the planting material. Because
of herbivorous fish the greatest average
weight  in  October  had  grass  carp
(1071,0±112,8 g). Bighead carp at this
time reached 718,5±128,5 g, the average
weight of pike caught during fishing on
the  control  at  the  end  of  the  study
period, reaching 792,0±107,9 g (Figures
1, 2, 3, 4).

The typical diseases of carp fish (like
aeromonas,  saprolegnioz,  ligulosis  and
etc.) have been no identified upon visual
examination and autopsy of caught fish.
This was due to the impact of pike on the
ecosystem of the pond, which in turn, also
have a positive impact on its growth. Pike,
eating the small carp, perch, roach and
ruff, thereby reduced competition in the
diet of studied fish.

Impact of the suspension of Chlorella like
additive for different age groups of fish

Cage  aquaculture  is  used  both  in
natural  and in  artificial  ponds,  such as
reservoirs and reclamation ponds [11], and has many important social, economic and environmental benefits.

Figure 2 – The growth rate of grass carp.

Figure 1 – The growth rate of carp (hereinafter Mean±Stan-
dart error).
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Using Chlorella suspension as feed

additive for breeding fry Sterlet possible
to  increase  survival  by  an  average  of
21,47 % (2,18 times) as compared to the
standard feeding technology with feed of
Coppens company without adding chlo-
rella suspension. After 14 days, the ave-
rage weight of fry Sterlet (4,562 g) ex-
ceeds was bigger on 1,77 times the mass
of the fish grown by standard techniques
using Coppens fish feed, which averaged
2,576 g.

The use of cage technology in the
production of the sturgeon showed that
when feeding fish with standard combi-
ned feed periods of increased body mass
indices coincide with the most comfor-
table water temperature for fish. When
grown Sterlet use of feed mixtures in the
ratio of 50/50 % of combined feed and
stuffing  from  invaluable  fish  though  it
gives economic effect, but the growth rate
of the fish was still 7,0 % lower compared
to their feeding with combined feed only.
The  best  results  were  obtained  in  the
third  option,  when  feeding  fish  with  a
mixture consisting of 50 % of combined
feed + 50 % of stuffing + 10 % of the Chlo-
rella  suspension.  Using  such  mixtures
allow  having  excess  Sterlet  average
weight  of  19,9  %,  and  sturgeon  –  by
25,1 % as compared with the control. In
this final average weight of Sterlet was
1049±96,42 g (Figure 5), and the mass
of  the  three-year  Lena  sturgeon  was
equal to 2375±103,54 g (Figure 6).

Impact the suspension of Chlorella like
additive  in  integrated  technology  of
aquaculture

Integrated cultivation of commercial
fish and Muskovy ducks contributed the
most complete utilization of the natural
resources of the pond [7, 11, 12]. Co-gro-
wing of fish and birds reduced the cost
of production of fish and gave meliorative
effect. It is known that in an integrated
aquaculture when roaming ducks or geese
on fish ponds save up to 50–70 % of the
feed, and thus the feces of birds serve as
an excellent organic fertilizer and promote
the development of the natural forage base
of the pond [10].

Thus, the final mass of males receiving
Chlorella in doses 60 and 100 mg/head
was bigger at 6,0–10,8 % as compared
with  the  control,  while  in  females,  this
figures  were  2,5–12,4  %,  respectively
(Table 2).

Studies have shown that the use of a
suspension of Chlorella as a feed addi-
tive for growing juvenile Muskovy ducks

Figure 5 – Weight of Sterlet in the experimental and cont-
rol groups.

Figure 4 – The growth rate of pike.

Figure 3 – The growth rate of bighead carp.

Figure 6 – Weight of Lena sturgeon in the experimental
and control groups.
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until the age of six weeks had a positive effect on their growth rate and when growing on the pond. Thus
higher rates of mass had birds receiving Chlorella suspension at a dose of 100 mg/head. And the male
Muskovy ducks had higher gains than females, due to their biological characteristics [12] (Table 2).

When grown in pond duck consume aquatic plants, shellfish, insects and larvae of other aquatic orga-
nisms, and therefore consumption of feed on growing them reduced by 35 % compared with conventional
technology. At the same time as feed the ducks asked fodder flour, which is 3 times cheaper combined
feed. This gives a significant economic effect on the growing of Muskovy ducks using such technology. Besi-
des ducks, consuming higher aquatic plants, significantly reduce of number of aquatic plants on pond river-
side and reduce the number of gastropods, which are the intermediate hosts for agents of fish diseases.

Discussion
Pasture technology allow to produce clean and cheap fish products without the use of artificial feeds.

Considering that the fish uses a fully natural food base of the pond. This reduces the organic load on the
pond and stored it trophic status.

Using of the suspension of Chlorella like food additive for fish shown better growth rate in raceways and
cages. The use of such technology will reduce the cost of feeding fish with 0,152 $ to 0,07 $ per day. As a
result, taking into account the resulting higher survival rate, saving 14 days of an experimental batch feeding

Table 2 – Growth rate of ducks using a suspension of Chlorella
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of 680 fish it amounted to 5,16 $. Taking into account the cost of rearing each batch of Sterlet economic
effect of using of the results amounted to 7,59 $ per 1,000 farmed fish of the growing period of 14 days.

The use of the cage technology will reduce the cost of feeding fish from 1,35  to 0,83  per day. As a
result, saving 50 days of feeding an experimental batch of fish was 26 . In terms of all the quantities of fish
for the period of its growing (150 days), the economic effect amounted to 300 .

Thus, studies have shown that when grown Muskovy ducks on the pond together with the fish they
consumed a considerable amount of natural food (plants and invertebrates), which contributed to their faster
growth. This indicated a significant saving of feed for birds and economic suitability of doing integrated fish
farming. The growth rate of the fish grown in polyculture in pond with ducks, were higher on average by 20 %
compared to the same fish species composition grown on pasture technology, which can be explained as
follows:

• in addition to the natural food base of the pond fish (carp) consume feces of Muskovy ducks, in which
  the percentage of combined feed reached 60 %;
• feces of ducks were organic fertilizers and stimulated the development of the natural food base for fish
  in the pond.
As a result of the proposed technology of integrated production of fish and ducks provided:
• saving combined feed, for production of ducks;
• decrease in production costs;
• increase the security of fish natural food;
• environmental cleanliness and safety of products;
• the possibility of selective removal of fish from the pond and ducks as they reach marketable weight.
The economic feasibility of the proposed technology in production is achieved through the rational use of

bioresources of ponds to produce marketable products of fish and ducks and cost of combined feed used
in the traditional production of fish and birds. The proposed technology will save up to 35 % of ducks feed
compared with the standard technology of growing Muscovy ducks. Save money on the production of 1 ton
of commercial products of Muscovy ducks could reach near 100 .

Conclusion
Analysis of the research showed that reclamation ponds of Pripyat Polesie depending on the characteri-

stics of hydrological, hydrochemical and hydrobiological regimes can be used for fishery purposes. In the
ponds of this type it is advisable to use the pasture, cage and integrated aquaculture technology. This
ensures that the environmental safety of production and economic benefits of technologies used.
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À.². Êàçëî¢, Ò.Â. Êàçëîâà, Í.Ã. Êðó÷ûíñê³, Ã.À. Ðàéëÿí, Í.Ï. Äçì³òðîâ³÷, Í.Ì. Ðàéëÿí
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Ïðû âÿäçåíí³ íàãóëüíàé àêâàêóëüòóðû ¢ ÿêàñö³ ïàñàäêàâàãà ìàòýðûÿëó âûêàðûñòî¢âàë³  ãàäàâi-
êî¢ ø÷óïàêà, äâóõãàäàâiêî¢ êàðïà, áåëàãà àìóðà ³ ïÿðýñòàãà òà¢ñòàëîá³êà. Ïà çàêàí÷ýíí³ ýêñïåðû-
ìåíòó (êàñòðû÷í³ê) òðîõãîäê³ êàðïà ìåë³ ñÿðýäíþþ ìàñó 1054,5±66,4 ã, áåëû àìóð – 1071,0±
112,8 ã, ïÿðýñòû òà¢ñòàëîá³ê äàñÿãíó¢ ñÿðýäíÿé ìàñû 718,5±128,5 ã, à ø÷óïàê – 792,0±107,9 ã, øòî
ñâåä÷ûöü àá ìýòàçãîäíàñö³ ïðûìÿíåííÿ òàêîãà ðîäó ïàñàäêàâàãà ìàòýðûÿëó ïðû âÿäçåíí³ íàãóëü-
íàé àêâàêóëüòóðû. Âûðîø÷âàííå àñÿòðîâûõ ðûá ó ëàòêàõ ç âûêàðûñòàííåì ñóñïåíçii õëàðýëû ÿê
êàðìàâîé äàáà¢ê³ äàçâîë³ëà ïàâûñ³öü âûæûâàëüíàñöü ìàëüêî¢ ñöåðëÿäç³ ó ñÿðýäí³ì íà 21,47 % (ó
2,18 ðàçî¢) ³ çàáÿñïå÷ûöü ïàâåë³÷ýííå ñÿðýäíÿé ìàñû ¢ 1,77 ðàçî¢ ó ïàðà¢íàíí³ ñà ñòàíäàðòíàé
òýõíàëîã³ÿé êàðìëåííÿ êàðìàì³ ô³ðìû «Êîïåíö» áåç äàäàííÿ ñóñïåíçii õëàðýëû. Âûðîø÷âàííå
àñÿòðîâûõ ðûá ó ñàäêàõ ç âûêàðûñòàííåì ó ÿêàñö³ äàäàòêó äà êàðìî¢ ñóñïåíçii õëàðýëû çàáÿñïå÷-
âàå ïàâåë³÷ýííå ñÿðýäíÿé ìàñû ñöåðëÿäç³ ³ ëåíñêàãà àñÿòðà. Íàéëåïøûÿ âûí³ê³ áûë³ àòðûìàíû
ïðû êàðìëåíí³ ðûá ñóìåññþ, ÿêàÿ ñêëàäàåööà ç 50 % êàìá³êîðìó + 50 % ôàðøó + 10 % õëàðýëû.
Âûêàðûñòàííå òàêîé ñóìåñ³ äàçâîë³ëà àòðûìàöü ïåðàâûøýííå ñÿðýäíÿé ìàñû ñöåðëÿäç³ íà 19,9 %,
à àñÿòðî¢ – íà 25,1 % ó ïàðà¢íàíí³ ç êàíòðîëåì. Àòðûìàíû ñòàíî¢÷ûÿ âûí³ê³ ïðû âûòâîð÷àñö³
òàâàðíàé ðûáû ñóìåñíà ç ìóñêóñíàé êà÷êàé. Äàñëåäàâàíí³ ïàêàçàë³, øòî òàâàðíàÿ ìàñà ñàìöî¢
ìóñêóñíàé êà÷ê³, ÿê³ÿ àòðûìë³âàë³ õëàðýëó ¢ äîçàõ 60 ³ 100 ìã/ãîë, ïåðàâûøàëà êàíòðîëüíûÿ ïàêàç-
÷ûê³ íà 6,0–10,8 %, à òàâàðíàÿ ìàñà ñàìàê – íà 2,5–12,4 %. Ïðû ãýòûì áîëüø âûñîê³ÿ ïàêàç÷ûê³
ìàñû ìåë³ ïòóøê³, ÿê³ÿ àòðûìë³âàë³ ñóñïåíçiþ õëàðýëû ¢ äîçå 100 ìã/ãîë. Àêðàìÿ òàãî êà÷ê³, ñïà-
æûâàþ÷û âûøýéøóþ âîäíóþ ðàñë³ííàñöü, çíà÷íà çí³æàë³ êîëüêàñöü âûøýéøàé âîäíàé ðàñë³í-
íàñö³ ïðûáÿðýæíàé ïàëàñû âàäà¸ìà ³ ïàìÿíøàë³ êîëüêàñöü áðóõàíîã³õ ìàëþñêà¢, ÿê³ÿ ç'ÿ¢ëÿþööà
ïðàìåæíûì³ ãàñïàäàðàì³ çàõâîðâàííÿ¢ ðûá.

À.È. Êîçëîâ, Ò.Â. Êîçëîâà, Í.Ã. Êðó÷èíñêèé, Ã.À. Ðàéëÿí, Í.Ï. Äìèòðîâè÷, Í.Ì. Ðàéëÿí
ÍÈÇÊÎÇÀÒÐÀÒÍÛÅ ÒÅÕÍÎËÎÃÈÈ ÀÊÂÀÊÓËÜÒÓÐÛ ÄËß ÌÅËÈÎÐÀÒÈÂÍÛÕ ÂÎÄÎÅÌÎÂ

Ïðè âåäåíèè íàãóëüíîé àêâàêóëüòóðû â êà÷åñòâå ïîñàäî÷íîãî ìàòåðèàëà èñïîëüçîâàëè ãîäî-
âèêîâ ùóêè, äâóõãîäîâèêîâ êàðïà, áåëîãî àìóðà è ïåñòðîãî òîëñòîëîáèêà. Ïî îêîí÷àíèè ýêñïåðè-
ìåíòà (îêòÿáðü) òðåõëåòêè êàðïà èìåëè ñðåäíþþ ìàññó 1054,5±66,4 ã, áåëûé àìóð – 1071,0±
112,8 ã, ïåñòðûé òîëñòîëîáèê äîñòèã ñðåäíåé ìàññû 718,5±128,5 ã, à ùóêà – 792,0±107,9 ã, ÷òî
ñâèäåòåëüñòâóåò î öåëåñîîáðàçíîñòè ïðèìåíåíèÿ òàêîãî ðîäà ïîñàäî÷íîãî ìàòåðèàëà ïðè
âåäåíèè ïàñòáèùíîé àêâàêóëüòóðû. Âûðàùèâàíèå îñåòðîâûõ ðûá â ëîòêàõ ñ èñïîëüçîâàíèåì
ñóñïåíçèè õëîðåëëû êàê êîðìîâîé äîáàâêè ïîçâîëèëî ïîâûñèòü âûæèâàåìîñòü ìàëüêîâ ñòåðëÿäè
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â ñðåäíåì íà 21,47 % (â 2,18 ðàçà) è îáåñïå÷èòü óâåëè÷åíèå ñðåäíåé ìàññû â 1,77 ðàçà ïî ñðàâ-
íåíèþ ñî ñòàíäàðòíîé òåõíîëîãèåé êîðìëåíèÿ êîðìàìè ôèðìû «Êîïåíö» áåç äîáàâëåíèÿ ñóñ-
ïåíçèè õëîðåëëû. Âûðàùèâàíèå îñåòðîâûõ ðûá â ñàäêàõ ñ èñïîëüçîâàíèåì â êà÷åñòâå äîáàâêè ê
êîðìàì ñóñïåíçèè õëîðåëëû îáåñïå÷èâàåò óâåëè÷åíèå ñðåäíåé ìàññû ñòåðëÿäè è ëåíñêîãî
îñåòðà. Íàèëó÷øèå ðåçóëüòàòû áûëè ïîëó÷åíû ïðè êîðìëåíèè ðûá ñìåñüþ, ñîñòîÿùåé èç 50 %
êîìáèêîðìà + 50 % ôàðøà + 10 % õëîðåëëû. Èñïîëüçîâàíèå òàêîé ñìåñè ïîçâîëèëî ïîëó÷èòü
ïðåâûøåíèå ñðåäíåé ìàññû ñòåðëÿäè íà 19,9 %, à îñåòðîâ – íà 25,1 % ïî ñðàâíåíèþ ñ êîíòðî-
ëåì. Ïîëó÷åíû ïîëîæèòåëüíûå ðåçóëüòàòû ïðè ïðîèçâîäñòâå òîâàðíîé ðûáû ñîâìåñòíî ñ ìóñ-
êóñíîé óòêîé. Èññëåäîâàíèÿ ïîêàçàëè, ÷òî òîâàðíàÿ ìàññà ñàìöîâ ìóñêóñíîé óòêè, ïîëó÷àâøèõ
õëîðåëëó â äîçàõ 60 è 100 ìã/ãîë, ïðåâûøàëà êîíòðîëüíûå ïîêàçàòåëè íà 6,0–10,8 %, à òîâàðíàÿ
ìàññà ñàìîê – íà 2,5–12,4 %. Ïðè ýòîì áîëåå âûñîêèå ïîêàçàòåëè ìàññû èìåëè ïòèöû, ïîëó÷à-
þùèå ñóñïåíçèþ õëîðåëëû â äîçå 100 ìã/ãîë. Êðîìå òîãî óòêè, ïîòðåáëÿÿ âûñøóþ âîäíóþ
ðàñòèòåëüíîñòü, çíà÷èòåëüíî ñíèæàþò çàðàñòàåìîñòü ïðèáðåæíîé ïîëîñû âîäîåìà âûñøåé âîä-
íîé ðàñòèòåëüíîñòüþ è óìåíüøàþò ÷èñëåííîñòü áðþõîíîãèõ ìîëëþñêîâ, ÿâëÿþùèõñÿ ïðîìåæó-
òî÷íûìè õîçÿåâàìè çàáîëåâàíèé ðûá.
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