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It was established that at the end of the study Lead content in the tissues red Californian worm hybrid of control variant
increased by 0.8 %, while in research observed a decrease of 24.3 % compared to its content at the beginning of the experi-
ment. Compared with control, in the research worm biomass the content of Lead decreased by 24.8 % (p<0.01).

At the end of the study it was recorded the accumulation of cadmium content in biomass of vermiculture of control vari-
ant 4.5 % and its decrease by 27.7 % in research regarding its amount at the beginning of the study. Adding of Humilid to
nutrient substrate caused reduction of cadmium in biomass of vermiculture 26.1 % (p<0.01).

At the end of the study the content of copper in vermiculture biomass accumulated in the control variant 5.9 %, at the
same time, research variant observed a decrease 26.3 % compared to its content at the beginning of the study. However, the
content of copper in the experimental version was less on 30.5 % (p<0.001) relatively to control.

Reducing contaminants in the tissues of vermiculture of research variant was possibly due to formation of chelate com-
pounds of humic substances of Humilid with heavy metals. These complexes are not involved in the food chain and removed
from the body of the worm with coprolites, which provides quality protein products of vermitechnology.

It was established that during vermicultivation for 6 months in vermicompost of control and experimental variants
accumulation of heavy metals took place. Adding of Humilid to nutrient substrate does not significantly affect this
process. However, in all cases the content of heavy metals in the vermicompost was well below the MCL of organic
fertilizers.

It was established that the use of dietary supplements "Humilid" of 15 mg/kg of dry substrate during vermicultiva-
tion helped to reduce heavy metals in biomass of vermiculture. Thus, at the end of the study in biomass of worms the
content of Lead decreased by 24.8 % (p<0.01), cadmium — by 26.1 % (p<0.01), and copper — by 30.5 % (p<0.001)
relatively to control.

The effect of dietary supplement of humic nature "Humilid" to reduce heavy metals in biomass of vermiculture may be
due to the fact that humic substances are able to irreversibly bind heavy metals. The result is inactive insoluble complexes
which are derived from the cycle of matter. This improves the livelihoods of individuals of vermiculture.

Use of Humilid in vermicultivation is important because the additive helps to ensure biosafe products as organic fertiliz-
ers — vermicompost and vermiculture biomass that can be used as feed additives for farm animals.
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JOCJIIZKEHHSA BIVIMBY BUCOKUX 103 NTEKAPCBKHUX
JAPIKIIZKIB Y CKJUIAAI ITOKUBHOI'O CEPEJJOBUIIIA
HA CTAH JIMYNHOK CHIRONOMUS

OnHuM i3 mKepen MOXKUBHUX PeYOBHH st TmarHOK Chironomus e mexapcebki apixmki. [Ipote y moctymHiit mitepatypi
HE 3yCTPIYaETHC JaHUX MO0 BIUIUBY X BUCOKHUX /103 Ha PO3BUTOK KYJIBTYPH.

IIpencraBieHo pe3ynbTaTH AOCTIIKECHB BIUTUBY Pi3HUX PiBHIB MEKAPCHKUAX IPIKKIB Y CKIIA/Il MMOKUBHOTO CEPEIOBHUINA
6e3 monaTkoBoi aepallii Ha KUTTELUTbHICTH marHOK Chironomus.

BusiBieHO HEeraTHBHMIA BIUIMB BUCOKHUX J103 NIEKAPCHKUX JPIXKIDKIB HAa KyJIbTypy. BeTaHOBNIEHA TpsAMa 3aKOHOMIPHICTh:
YUM BHINA 1032 IPDKIKIB THM BHIA CMEPTHICTh JHUYMHOK. 3a BMICTY MEKapChKUX APLKIKIB 4,4 % Bil MacH MOKUBHOTO
CepeIoBHIIA YCi JUIMHKU THHYTH Ha 4-6 no0y. 3a mo3u mekapchkux apikmkis 0,4-3,4 % JUIMHKA BHXKHUBAIOTH 0€3 JT01aT-
KOBO1 aepauii 1o 7-8 no6wu.

Kunrouogi ciioBa: Bucoki 1o3u, mranaku Chironomus, nmexapcbki Ipix/pKi, MOXKUBHE CEPENOBHUILE, BUKUBAHHS JINUUHOK
Chironomus.

IMocTtanoBka nmpo6aemu. J{ociiDKeHHS MUTaHb Ta MPOOJIEM TOMIBII pUO Pi3HUX BHIIIB 1 BIKOBUX
TPyl € OCHOBOIO PO3BHTKY PHUOHOTO rocmojapcTsa. 3ade3nedeHHs puOu KOMOIKOpMaMH i3 BMiCTOM
NpOTEiHy TBAPMHHOTO MOXOHKEHHS € JOCUTh aKTyaJIbHUM Ha cborojHi. Hectaua mpoteiny y pamioHax
prOH 3HMKYE MPOJYKTHBHICTH 1 3yMOBIIIOE HEOOTPYHTOBaHI IEPEBUTPATH KOPMIB Ta 3HAYHO ITi/IBH-
11y€e co0iBapTICTh pUOOITPOAYKIIIT.

3000€HTOCHI OpraHi3Mu, SIKi )KUBYTh y BOJOHMAax TiCHO B3a€MO3B’s3aHi 3 abi0THYHUMH (aKTopa-
MU BOJIHOTO CEPEIOBHIIA, 1 BiJI iX KITBKOCTI 3aJI€KUTh IPOIYKTUBHICTE proH [2, 6].

AHaJi3 ocTaHHixX aocaimkeHs i myoJikamiii. B octanHi gecATUIITTS rigpo0iosord akTUBHO PO3-
NoYay JOCTIHKEHH] BUKOPUCTAHHS IMYMHOK XiPOHOMIJ, SIKi € OCHOBHMM KOMITOHEHTOM 3000€HTOCY.
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Cepen 3000eHTOCY HaWOIIBIT MPOIYKTUBHO 1HAYKYIOTH CTaH BOJHUX €KOCHCTEM XipOHOMIIH, SKi
CKJIafatoTh OMU3bKO 25 % pi3HOMaHITTS BOIHOI (hayHH Ta € KOPMOBHM 00’ €KTOM ixTiodayHH i 6i0iH-
JMKaTOpOM BOZOWM. BoHU BimirpatoTh 3HaYHy poiib B TpaHchopMallii opraHivHOT peUOBHHHU Y BOJTHUX
exocucteMax. [IpeacTaBHUKOM 1bOTO poy € muauaku Chironomus.

Jlwaurku Chironomus € 6i0JI0TiYHO MIHHUM KOPMOM i [DKEpesIoM OiIKa Ui MOJIOIHSKY 0araTthox
BUJIiB pUO, 1110 BU3HAYAE TIBUIICHUI OMKT HA LIei BUJ IPUPOIHOTO KopMmy [1, 4].

JIvauuku Chironomus — 1ie HeBeNUKi YepB’sIKU SICKPABO-YEPBOHOTO KOJILOPY, MOBXKHUHOW — 10—
12 MM, y HEX TeMHa TOJIOBKA 1 3J7IeTKa PO3JIBOEHHI XBICT, MO TLTY PO3TAIOBaHI YiTKO BUPAXKCHI Killb-
151, )KUBYTh ONTU3BKO 1 POKY y MYJIi CTOSYMX BOJOWMMIL, a MOTIM ITiAHIMAIOThCS HA TIOBEPXHIO 1 TpaH-
chopmytoThes y komaxy. Jlmauaku Chironomus Hamexats 70 MOJIiCAanpoOHUX OpraHi3MiB, 31aTHHX
BUTPUMYBATH 3HAYHI KOHIIEHTpAIii OpraHiyHux crnoiyk. Llel Bum Mae HalKOPOTIIUIT )KUTTEBUH ITHKIT
MOPIBHSHO 3 HIMMH TPEICTaBHUKAaMU pouHu [3, 8].

Ha po3Butok Ta dyHKuioHyBaHHs JnanHOK Chironomus BILIMBAIOTh Taki MOKa3HUKH SIK TEMIIepa-
Typa, XapakTep cyOcTpary Ta HOro MexaHiuyHUi ckiaf. s migBUIEeHHS BMICTY HITPOT€HOBMICHUX
CHOJYK Y TIO)XHBHOMY CEPEIOBHIII A0 HHOTO AOAAOTH MEKAPCHhKi APIKIIKI.

3a JaHuMU psiAy TOCTiIKEHb HOpMa APLKIDKIB, SIKY BHOCATH TIepe/l 3aCENICHHSIM JIMYMHKH Y TTOKH-
BHe cepenouie ctanoBuTh 100 r Ha 1 M?, micns mporo yepe3 10—12 1i6 BHOCATH APYTY YaCTHHY ApPi-
xmkis — 30-40rua 1 M2 [5, 7].

Mertoro podoTu OyJI0 BCTAaHOBJICHHSI BIUIMBY BUCOKHUX 103 MEKAPCHKUX JMPKDKIB HA YKUTTEIsITb-
HicTh TuurHOK Chironomus 6e3 aepartii MOXXHBHOTO CePEIOBHIIA.

Marepiaa i meToau gocaigxenb. HaykoBi gociikeHHS MPOBOAMIN B yMOBaxX jabopaTopii ka-
(denpu xapuoBHUX TEXHOJIOTIH i TEXHOJIOTIH MepepoOKH MpoAyKiii TBapuHHUNTBA bBilonepKiBChKOTo
HAI[lOHAJILHOTO arpapHOTO YHIBEPCUTETY.

3 miero Metoro O0yino chopMOBaHO 6 TPyH — OJHY KOHTPOJIBHY 1 I'sITh mochiganx. KoxHa rpyma
MICTHJIA TI0 TICTh TOKUBHUX CEPEIOBUII, SIKi BUTOTOBIISUIN 13 HATUBHOTO MYIy BimiOpaHOTO i3 JHA
Oaceiiny piuku Poch B paiioni M. bina llepkBa. ¥ koxkHe cepenoBuine 3aceasuid mo 20 JIMYMHOK
Chironomus po3mipom 11-12 mm.

Maca oxmHoro cepenosuiia cranoBmwia 0,5 Kr. Y KOHTPOJBHIN TPYIIi 10 TTOKUBHUX CEPEIOBUII HE
BHOCWJIM JOpiKKIB. Y | nociiaHii rpymi mokuBHE cepeaoBuine Mictuio mo 0,4 % nexkapchbKux JIpik-
mkiB. Y Il 1 Il gocnimaux rpymnax J0 MOXHBHOTO cepepoBHma nofasanu 1,4 ta 2,4 % ApiXIKiB.
VY noxwuBHi cepenosuma i3 1V i V gocmigaux rpyn BHocunu 1o 3,4 ta 4,4 % npixkmkis (Tadm. 1). Ae-
pallifo MOXHBHOTO CEPEIOBHINA HE MPOBOMIN. TeMrepaTypy MPUMIIICHHS BUTPUMYBAIUA HA DiBHI
20 °C. IligpaxyHOK JIMYHMHOK ITPOBOJIUIIN Yepe3 KOKHI TpH JTO0H.

Tabmuns 1 — Cxema nociixy

T'pyma KisIbKiCTh JTMYMHOK Y OZIHOMY Hosu BHECCHHX .
MOXXUBHOMY CEPEIOBHILIL, IIIT. NEeKapChKUX APIKIKIB, %o

KontponsHa 20 -

| nocninna 20 0,4

Il mocmigna 20 14

Il nocninna 20 2,4

IV nocmigHa 20 3,4

V nociigHa 20 4.4

OcHoBHI pe3yabTaTH J0CTimKeHHs. ExcriepiMeHTalIbHO BCTAHOBJICHO, 110 JI0/IaBaHHs MeKapCh-
KHX JPDKIKIB J0 CKIany II0)KHBHOTO CEpEJOBHUINA BIUIMBAE HA IKUTTEMISUIBHICTh JIMYHHKH
Chironomus (ta0x. 2).

3a mepeBipKH KigbKOCTI TuunHOK ChironOMuUs BCTaHOBIEHO, 10 HA 3 100y IMTiC/Is BHECEHHS APiK-
JOKIB 13 301JIBIIIEHHSM KiIBKOCTI JIOCIIJDKYBaHOI JOOABKHU 3aru0elb JIMYMHOK 30iibmryeThes. Y | moc-
JAHIA TPyHi KUMBKICT )KMBUX 0COOMH XipoHOMiJ OyJjla MEHIIO HIXK Yy KOHTpPOJbHIN Ha 51,2 %. Haii-
MEHIIIa KiJIbKICTh JKMBUX JIMYUHOK OyJia BHSBIICHA Y IMOKMBHHUX CEPEIOBHINAX 13 V JIOCIIIHOI TPYIIH,
JIe BMICT JIpiK/DKIB cTaHoBUB 4,4 % Big Macu. Bukopucranus 1,4; 2,4 Ta 3,4 % OpixDKIB CIPUSIIO
3MEHIIICHHIO KiTbKocTi ocooun Chironomus siamogiaxo B 3,7; 4,5 ta 4,1 pasu.
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Tabmuug 2 — Kiabkicrs Juunnox Chironomus, M+m, n=6

ITepeBipka MOKUBHUX CEPELOBHILL
['pyma Yepes 3 nobu Yepes 6 1id UYepes 9 nibd
JKUB1 HEXXUB1 JKHUB1 HEXXUB1 JKHUB1 HEXUB1

KoHTposbHa 13,67+2,02 6,33+2,02 11,00+2,30 2,67+0,33 2,00+2,00 9,00+3,00

| nocninHa 6,67+0,67* 13,67+0,33 3,00£0,00%: 3,67+0,67 - -

Il mocninuna 3,67+0,67%:x 16,33+0,67 1,3340,33 %% 2,33+0,33 - -
Il mocnixgna 3,00+0,57*x* 17,00+0,57 0,6740,33 %% 2,20+0,88 - -
IV nocninna 3,33+0,33 %k 16,67+0,33 0,33+£0,33%*% 2,70+1,00 - -

V mocninHa 2,334£0,67#** 17,67+0,67 - - - -

Hpumirka: * — P<0,05; ** — P<0,01; #** — P<0,001.

Ha 6 no0y KynbTHBYBaHHS BUSIBICHO MPOJOBKEHHS HEraTUBHOI Aii MiABUILEHUX 103 IPIXKIXKIB Ha
xipoHomia. HaliBuIna KijgbKiCTh KMBHX JTUUYMHOK Oyia BUsiBIeHAa Y KOHTpo:i. 3a no3u 0,4 % KinbKicTh
Chironomus y moxuBHHUX CEpEIOBHIIAX 3MEHIIWIACh Y 3,7 pa3u MOPIBHSHO i3 KOHTPOJIEM. 3a BMICTY
1,4; 2,4 ta 3,4 % npiXKiB y TOKUBHOMY CEPEIOBHINI KUTPKICTh JTMYWHOK 3HM3MIACh y 8,27; 16,4 Ta
33,3 pa3u. Bukopucranns 4,4 % IpixK/DpKiB IPU3BENO JI0 3arH0eIi yCiX JINYMHOK.

Ha 9 100y BHsIBIICHO UBI JHYMHKH JIAIIE Y KOHTPOJIHLHOMY BapiaHTi, KiIbKICTh JTMYUHOK TOPiB-
HSTHO 13 TepeBipKoio Ha 6 700y 3HU3WIACE ¥ 5,5 pasu.

TakyuM YHHOM BCTaHOBIIEHO, IO 3aCTOCYBaHHS BUCOKMX 703 APDK/PKIB HETaTHBHO BIUIMBAE Ha
KHUTTEMISIIBHICTD TmurHOK Chironomus. IpuunHoto 3aru6eni XipoHOMiJ MOXKe OyTH YTBOPSHHS BYT-
JIEKUCIOTH 3a il APLKIKIB. 3aruOenb TMYNHOK Y KOHTPOJII MOXKIIMBO TTOSICHATH BiZICYTHICTIO aeparii.

BucnoBku. Bucoki mo3m OpiKmKiB 0e3 ITONAaTKOBOi aeparlii 3yMOBIIOIOTH 3arvOeNb JHYNHOK
Chironomus. 3a no3u apixmkis 10 4,4 % 3arubens THIMHOK HAacTae 10 6 100U KyapTUByBaHH:. [lep-
CIIEKTUBHUM HAIPSIMOM JOCITiJKEHHSI € BCTAHOBJICHHS [[i1 APIKIDKIB Y HEBEIHKUX KUTPKOCTSIX Ha JKUT-
TemisubHICTh ImunHaku Chironomus.
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Hccnenopanne Bo3eiicTBUS BBICOKHX 103 NMEKAPCKHUX APOXk:Kell B cocTaBe MUTaTeIbHOH cpelbl HA COCTOSTHHE
JuuauHok Chironomus

C. B. Mep3ios, JI. I1. Kopoas-Be3nanasn

OJHUM M3 HCTOYHHUKOB MUTATENBHBIX BELIECTB sl TInHOK Chironomus ects mexkapckue apoxoxu. OfHaKO B JOCTYII-
HOH JUTepaType He BCTpedyaeTcs! JaHHBIX OTHOCUTEINILHO BIIMSHHUS UX BBICOKHX 103 HA Pa3BUTHE KYJIbTYpEL.

[IpencraBiieHsl pe3ynbTaThl MCCIESJOBAHUHM BIVSHUS PAa3HBIX YPOBHEH ITEKapCKHX APOXOKEH B cocTaBe NMUTATEIbHOMN
cpenpl 6e3 JOMOIHUTEILHOM adpaliiii Ha )KH3HEJeATEIbHOCT THYHHOK Chironomus.

BEIsIBIIeHO HEraTHBHOE BIIMSIHUE BBICOKHX JI03 NMEKAPCKUX NPOXOKEH Ha KyJIBTYpY. Y CTaHOBJICHHAS NpsiMasi 3aKOHOMeEP-
HOCTB: UeM BBICIIAs 1032 APO¥OKEH TeM BBICIIAs CMEPTHOCTh JHMUYMHOK. IIpu comepskumoM mekapckux apoxoxeit 4,4 % ot
Macchl MUTATebHON Cpe/ibl Bce TMUMHKU morubaroT Ha 4-6 cytku. [Ipu nose nexapckux apoxokert 0,4-3,4 % NUUUHKK BBI-
KHUBAIOT 0€3 IOTOTHUTEIFHON adpaliu 10 7—8 CyTOK.

KiroueBble ci10Ba: BEICOKHE 103bl, TMauHKE Chironomus, mexapckue IpoXoKH, MATATebHAs Cpe/ia, BEDKUBAHNE JTHIH-
Hok Chironomus.

Studying the influence of baking yeast high doses in the media on Chironomus larvae condition

S. Merzlov, L. Korol’-Bezpala

Baking yeast is one of the nutrients source for the Chironomus larvae. However, the available literature provides no data
on the high doses influence on the development of the culture.

The paper reveals the results of studying the impact of different levels of baking yeast in the nutrient medium without
additional aeration on the Chironomus larvae living.

The authors have found a negative impact of baking yeast high doses on the culture. A direct relation was revealed: the higher
was the yeast dose the higher was the larvae mortality. All the larvae die in 4-6 days under baking yeast content of 4.4 % in the nu-
trient medium weight. The larvae live for 7-8 days without additional aeration under the doses of 0.4-3.4 % of baking yeast.

Studying the issues of different types and ages of fish feeding make the basis for fisheries development. Providing fish
with the feed containing animal protein is very important nowadays since lack of protein in the fish diets reduces the produc-
tivity and causes the feed unjustified overspending and, thus, increases greatly the cost of fish.

Zoobenthos organisms living in water are closely linked to the abiotic factors of water environment, and their number af-
fects the performance of fish.

In recent decades hydrobiologist have actively begun researching the use of chironomids larvae, which are the main
component of benthos. Among zoobenthos most efficiently inducing the state of aquatic ecosystems are Chironomids, which
constitute about 25 % of aquatic fauna diversity, induce the condition of water fauna biodiversity most efficiently. They are
water bioindicators and make the feed object of fish fauna. They play a significant role in the transformation of organic mat-
ter in aquatic ecosystems. Chironomus larvae are the representatives of this gender.

Chironomus larva is biologically valuable food and protein source for many fish species off-spring that determines high
demand for this type of natural food.

Temperature, substrate nature and texture affect Chironomus larvae development and operation. To increase the content
of nitrogen compounds baking yeast is added to the nutrient medium.

According to some studies, the rate of yeast introduced before settling larvae in the culture medium is 100 g per 1 m?,
and another part of the yeast, 30—40 grams per 1m?, is introduced 10-12 days later.

Six groups — a control and five research ones were formed. Each group contained six nutrient media. The nutrient medi-
um was made from native silt selected from the bottom of the Ross River basin in Bila Tserkva town. Every environment was
inhabited by 20 larvae Chironomus sized 11-12 mm.

Each medium weighted 0.5 kg. The control group media was not added with the yeast. In the experimental group 1 the
culture medium contained 0.4 % of baking yeast. 1.4 and 2.4 % of yeast was added to the experimental groups 2 and 3 the
nutrient medium. 3.4 and 4.4 % of yeast were introduced into the nutritional environment of the experimental groups 4 and 5.

Nutrient medium was not aerated. The temperature in the room was maintained at 20 °C. The larvae were counted every
three days.

Checking the number of Chironomus larvae reveals that larvae deaths increases 3 days after adding the yeast and in-
creasing the amount of the investigated additive. The number of chironomids living individuals in the experimental group 1
was 51.2 % lower than in the control. The lowest number of live larvae was found in the experimental group 5 nutrient medi-
um where the content of the yeast was 4.4 % of the weight. Using 1.4 %, 2.4 % and 3.4 % of yeast contributed to reduced
number of Chironomus by 3.7; 4.5 and 4.1 times respectively.

Continuing the negative effect of high doses of yeast on chironomids on the 6th day of cultivation is revealed. The highest
number of live larvae was found in the control. A dose of 0.4 % resulted in 3.7 times decreased number of Chironomus in the nutri-
ent media as compared with the control. 1.4 %, 2.4 % and 3.4 % content of the yeast in the nutrient medium caused the decrease in
the number of larvae by 8.27; 16.4 and 33.3 times respectively. Using 4.4 % of yeast caused the death of all the larvae.

Live larvae were found only in the control variant 9 days later and the number of larvae compared with the one counted
6 days later decreased by 5.5 times.

Thus, it has been found that high doses of yeast affects adversely the living activity of Chironomus larvae. Carbon diox-
ide formation resulted by the yeast action is supposed to be the cause of chironomids death. The death of the larvae in the
control can be explained by non-aeration.

Key words: high doses, Chironomus larvae, baking yeast, nutrient medium, the Chironomus larvae survival.
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