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TECHNOLOGICAL APPROACHES OF GROWING CARP IN POLYCULTURE WITH
HERBIVOROUS FISH

The technology of growing carp in polyculture with herbivorous fish is briefly explained. Approaches to the
application of fertilizers and remedial measures in fish farms are described.
Key words: carp, polyculture, fertilizers, reclamation, herbivorous fish.

In the practice of fish farms, joint cultivation of fish is used - the main object of breeding
with additional fish. Additional planting of other types of fish in carp ponds allows for the most
complete use of the natural resources of the ponds. Starting from the 60s of the 20th century,
together with carp, fish of the Far Eastern complex - white and variegated carp, their hybrids and
white carp - were grown in ponds. Herbivorous fish made polyculture a leading factor in
intensification. With various combinations of polyculture of carp with herbivorous fish and
hybrids of crucian carp, a reduction in feed costs was noted [2-5].

The noted increase in the productivity of feeding ponds at the expense of white chub can
be solved both by increasing the planting density and the initial planting mass. When growing
carp with crucian carp hybrids, their ratio in polyculture can be 1:1. White grass carp can be
especially effectively used in ponds as a biological amelioration agent for the destruction of
higher aquatic vegetation. The calculation of planting density is based on obtaining about 90
kg/ha of ichthyomas at the end of the season.

Complex use of mineral and organic fertilizers is important for the formation of the natural
fodder base of ponds.

Nitrogen-phosphorus fertilizers are mainly used from mineral fertilizers. Ammonium
nitrate with a content of 34-35% of nitrogen in ammonium and nitrate form, ammonium sulfate
with a content of 20-21% of nitrogen in ammonium form, and urea (urea) with a content of 46%
of nitrogen are most often used as nitrogen fertilizers. Phosphorous fertilizers - simple and
double superphosphate, containing 9-18% phosphorus.

Organic fertilizers - rotted manure, chicken droppings - are considered complete fertilizers,
they contain all biogenic elements necessary for the ecosystem of ponds [1-3].

For commercial cultivation, in accordance with sanitary requirements, it is necessary to use
well-rotted manure that has undergone heat treatment. Cattle manure contains 2% nitrogen, 1%
phosphorus, 2.2% potassium, and 1.7% calcium on a dry matter basis. The effectiveness of
manure depends on the method of its use. The need for organic fertilizers is determined by the
amount of humus in the sludge, the composition of polyculture, and the density of fish planting.

Together with organic fertilizers, lime is applied - 200-300 kg/ha. In May, another 2-4 t/ha
of rotted manure is added to shallow areas by water in small piles. Mineral fertilizers begin to be
applied at a water temperature of 10-12°C. Frequency of application at the beginning of the
season - 7 days (3-4 times), in June-July - once per decade, in August-September - if necessary
after liming. In the spring period, when the water contains trace amounts of nitrogen and
phosphorus mineral compounds, fertilizers are applied at the rate of 50 kg/ha of ammonium
nitrate and 35-45 kg/ha of simple superphosphate or 15-20 kg/ha of double superphosphate. If
there are mineral and organic compounds of nitrogen and phosphorus in the water, the amount of
fertilizers is calculated taking into account their actual content and bringing them to the
recommended concentration: nitrogen - up to 2, phosphorus - up to 0.3 mg/l. To increase the
fodder base, organic fertilizers are regularly applied in dissolved form - bird droppings (when its
quantity is limited and to reduce the cost of cultivation, it is applied together with manure in a
ratio of 1:1). During the period of active growth of fish, when the water temperature reaches
20°C and above, organic fertilizers are applied daily, similarly to artificial feed, at the rate of 3%
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of the total weight of the fish. The rates of application of organic fertilizers are adjusted
depending on hydrochemical analyses.

In the absence of mineral fertilizers, bird droppings are applied in a dissolved form at the
rate of 100 kg/ha in the spring period with a periodicity of 5-7 days.

Pond fertilization is a mandatory element of intensification. The minimum rate of applying
organic fertilizers is 5-6 kg, mineral fertilizers - 2-2.5 kg per 1 kg of fish growth.

Autumn stocking of ponds and year-round cultivation of commercial fish will give positive
results in increasing the natural feed base, which ensures the continuous development of
chironomid larvae, the most valuable in the zoobenthos. At the same time, the fishery effect is
expressed in an increase in fish productivity by 0.2-0.3 t/ha.

Cultivation of benthic crustaceans (mysids and gammarids), i.e. live fodder, is an important
direction in increasing the natural fodder base of feeding ponds.
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AHAJII3 THAUKAIII BAKTEPIO®ATIB Y BOJAI AKBAPIYMA

Bakrepiodaru € OioiHAMKATOpaMH 3arajibHOI OaKTepiadbHOI aKTHBHOCTI Ta CaHITAPHOTO CTaHY aKBapiyMHOI
BOJIM. [X TIIPHMCYTHICTH MOJeE BKa3yBaTH Ha 3a0py/JHEHHS BOJM, IO, y CBOKO 4EPTY, MOKE HEraTHUBHO BILIMHYTH Ha
SIKICTh CEpEIOBHIIA MPOKUBAHHS aKBApiyMHUX MEIIKAHIIIB 1 HASIBHICTh MIKPOOPTaHi3MiB, JJIsl IKuX Oakrepiodaru €
Bipycamu.

KawuoBi ciaoBa: Oakrepiodary, i3075TH MIKpOOpraHi3MiB, TpaMHEraTHBHI Oakrtepii, Mikpoduiopa, ,
aKkBapiym, Bojia, MiKpOOpTaHi3MH, (ard.

Pe3ynbpraty BHBUEHHS MIKpOOIOJOTIYHUX BIIACTUBOCTEH OCHOBHUX 130JISTIB aKBapiyMiB
aKBapiyMiB Y SIKUX YTPUMYBAIHUCA PUOU, KPEBETKU 1 YEPBOHOKIICIIHEB] paKu OINpPaIbOBAHO MPU
kadeni ixrioorii Ta 300:0rii bimonepkiscbkoro HAY.

AmHanizyrouu J1aHi JOCIiay BUAHO, IO JAJIS BUBUEHHS XapaKTePUCTHUK 130Jb0BAaHUX 13 BOAU
MIKpOOPraHi3MiB 3[IHCHIOBaTM 32 MOPQOJOTIUHUMH, KYIbTYpaJbHUMHU 1 THHKTOPIATbHUMHU
BJIACTUBOCTSAMH 3 HACTYITHUM TMOPIBHAHHAM OJIEpKaHUX NaHUX 3 BU3HAYHMKOM MIKpOOpraHi3MiB
bepmxi (1994). Mopdosnoriuni BIacTUBOCTI BKa3ylTh Ha (OpPMY 1 THUIl PyXJIMBOCTI OakTepii.
['pam-HeraTuBHi OakTepii 3a0apBIIOIOTECS B pOXKEBUit Koip mpu (dapOyBauHi 3a ['pamom [1,2].
KynpTypanbpHi B1acCTUBOCTI BKJIIOYAIOTh OMUC KOJIOHIN OakTepii, ski pOpMYIOTHCS Ha MOKUBHUX
cepenoBummax. lle Bxitoyae po3mip, ¢GopMy, TEKCTypy, KOJIp 1 HasABHICTb HIrMEHTAIlii.
TuHKTOpIAJIBHI BIACTUBOCTI BUKOPUCTOBYIOTh Ul XapakTepUCTUKH (papOyBaHHA OakTepiil mpu
¢dapOyBanHi 3a ['pamom Ta HasBHICTH criop (yci 1301b0BaHi OakTepii Oynu rpamM-HEraTHBHI 1 He
YTBOPIOBAJIU CIIOD).

I'pamueraTuBHI pyxJuBi OakTepii, IKi HE YTBOPIOIOTh CIOp 1 Ha TICEBIOMOHAC arapi pociu
y BUIJISIII BEIMKHX, TJIaJIKUX, KPYIJIMX, CBITJIO-3€JICHOTO KOJIbOPY KOJIOHIH 3 (piryopeciieHiiero
Hayiexathb 710 Pseudomonas spp [3].
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