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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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JOCJIJKEHHSA BIVIMBY BUCOKHUX J103 IEKAPCBKHUX
JAPIK/UKIB Y CKUIAAI IIOKUBHOI'O CEPEJIOBHUIIA
HA CTAH JIMYUHOK CHIRONOMUS

OnHKM i3 JKepen MOXKUBHUX PEYOBHH Uit THIUMHOK Chironomus € nexapcbki apibxmki. [Ipore y moctynHiit nitepatypi
HE 3yCTPivaeThesl JaHUX LIO/0 BIUIMBY iX BUCOKHUX /103 HA PO3BUTOK KYJIBTYPH.

[IpencraBneHo pe3yabTaTd JOCHTIPKEHD BILIMBY Pi3HUX PIBHIB MEKAPCHKUX APDKDKIB y CKIIAi MTOKUBHOTO CEPEAOBHILA
6e3 monatkoBoi aepalii Ha KUTTEASUIBHICTD THIMHOK Chironomus.

BusiBneHO HeraTWBHUIA BIUTMB BUCOKHX JI03 NMEKAPCHKUX JPIKIKIB HA KyJIbTYpy. BcTaHOBICHA MpsiMa 3aKOHOMIPHICTB:
YUM BHUIIA 7032 APLKIKIB THM BUILA CMEPTHICTH JIMYMHOK. 32 BMICTY TEKApPCHKUX IPiXKIKIB 4,4 % BiJ MacH MOXHBHOTO
CepeIoBHIIA YCi JIMYMHKA THHYTH Ha 4-6 no0y. 3a no3u nekapchbkux apikmkiB 0,4-3.4 % NMYMHKA BHXKHBAIOTH 0€3 JI0JaT-
KoBofi aepartii 10 7-8 no6wu.

Kurouosi cioBa: Bucoki 1031, JIMIuHKN Chironomius, IEKapChKi IPIXKIKI, MOKHUBHE CEPEOBUILC, BIXKHBAHHS JINYUHOK
Chironomus.

MocTranoBka npodJaemu. J[ocimKeHHsI MUTaHb Ta TPOOJIEM TOJiBIi pub Pi3HUX BUIB 1 BIKOBUX
TPYIT € OCHOBOIO PO3BUTKY PHOHOTO TOCIOMApCTBa. 3abe3redeHHsT puOoM KOMOIKOpMaMH i3 BMICTOM
NpOTEiHy TBAPUHHOTO IMOXO/HKEHHS € JOCUTh aKTYaJIbHUM Ha cboroniHi. Hectaya mpoTteiny y pamionax
pubu 3HMWKYE MPOAYKTHUBHICTH 1 3yMOBJIIOE HEOOIPYHTOBaHI MEPEBUTPATH KOPMIB Ta 3HAYHO IIiJBH-
1rye co0iBapTiCTh pHOOTPOTYKIIii.

3000€HTOCHI OpraHi3Mu, sIKi )KHUBYTh Y BOZOHMAaX TICHO B3a€MO3B’s13aHi 3 a0l0THYHUMH (aKTopa-
MU BOJTHOTO CEPEJIOBHUIIA, 1 BiJl IX KUTHKOCTI 3aJIC)KHUTh IPOAYKTUBHICTE pubdH [2, 6].

AHaJji3 ocTaHHIX qocaiKeHs i mydaikamiii. B octanHi gecATWITTS riApo0ioorn akTUBHO PO3-
MTOYaJI JOCIPKCHHS BUKOPHUCTAHHS JTMIUHOK XipOHOMIJ, SIKi € OCHOBHUM KOMITOHCHTOM 3000€HTOCY.
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Cepen 3000eHTOCY HaWOIIBII MPOIYKTUBHO 1HAYKYIOTh CTaH BOJHUX €KOCHCTEM XipOHOMIIH, SKi
CKJIafaroTh OMM3bKO 25 % pi3HOMaHITTS BOIHOI (hayHU Ta € KOPMOBHM 00’ €KTOM ixTiodayHH i 0i0iH-
JTUKATOPOM BOAOHM. BOHU BiflirpatoTh 3HAYHY POJIb B TpaHCQOpPMAIlii OpraHivHOT pSYOBUHU Y BOJHHX
ekocructeMax. [IpeacTaBHUKOM ITLOTO poxay € TuauHku Chironomus.

Jlmauaku Chironomus € 610JIOTIYHO MIHHAM KOPMOM 1 JpKepeoM OiTka Il MOJIOTHSKY 0araThox
BUAIB pHO, 110 BU3HAYAE MiABUIICHUI TONUT HA 1Iel BUI MPUPOTHOTO Kopmy [1, 4].

Jlmauaku Chironomus — 1ie HEBEJHKI YepB’SIKH SICKPABO-YEPBOHOTO KOJIBOPY, MTOBKUHOIO — 10—
12 MM, y HUX TeMHAa TOJIOBKA 1 3JIETKa PO3IBOEHUM XBICT, IO TUTY PO3TAIIOBAaHI YiTKO BUPAKCHI KiJTb-
111, )KUBYTh OJTU3BKO | POKY y MYJi CTOSYMX BOJOWMMUIL, a IMOTIM ITiAHIMAIOThCS HA TIOBEPXHIO 1 TpaH-
chopMyrThCst y komaxy. Jluuubaku Chironomus HaleXaTh 10 TOJiCApOOHUX OPTaHi3MiB, 3JaTHUX
BHUTPUMYBATH 3HAYHI KOHIICHTpAIlii OpraHivHuX cIonyK. Lleit Bua Mae HAMKOPOTIIHIA >KUTTEBHHA ITHKIT
MOPIBHIHO 3 IHIIMMU NPEICTaBHUKAaMU poAMHH |3, 8].

Ha po3Butok ta QyHKIioHyBaHHS THYUHOK Chironomus BILTUBAIOTH TaKi MOKa3HUKH SIK TeMIIepa-
Typa, Xapaktep cyOcTpaTy Ta WOro MexXaHIuYHWH ckiaz. JJis miaBHINEHHS BMICTY HITPOT€HOBMIiCHHX
CIIOJIYK y TIOKUBHOMY CEPEIOBHIIII IO HHOTO JOIAI0Th ITEKapChKi APIKIDKI.

3a maHuMH psay JOCTIKEHh HOPMa JPIKIDKIB, IKY BHOCSTB IIEPE]l 3aCEICHHSM JIMYUHKHU Y TTOXKHU-
BHE cepenoBuiie cTaHoBUTH 100 r Ha 1 M2, micns mporo gepe3 10-12 mid BHOCATH IpYTy YacTUHY JApi-
*KKkiB — 3040 rua 1 M2 [5, 7].

Mertor po6oTu OyJI0 BCTAHOBJICHHS BIUIMBY BUCOKHUX 103 MEKAPCHKUX JIPIK/HKIB HA KHUTTEisUTh-
HicTh TMUMHOK Chironomus 0e3 aepauii NOXHBHOTO CEpeIOBHILA.

Marepiaj i MmeToau gociaimkedb. HaykoBi qocmimKeHHS TIPOBOAMIA B YMOBax J1aboparopii Ka-
(denpu xapuoBHX TEXHOJOTIH i TEXHOJOTIH MepepoOku mpoAyKuii TBapuHHULITBA bilonepkiBCbKOro
HAI[iOHAJILHOT'O arpapHOT0 YHIBEPCUTETY.

3 miero metoro Oyio chopMOBaHO 6 TPym — OAHY KOHTPOJBHY 1 I’ sATh Aociiganx. KoxkHa rpymna
MICTHJIA TIO TIICTh MOKHUBHUX CEPEIOBUII, SKI BUTOTOBJBUIA 13 HATHBHOTO MYJy BimiOpaHOTO i3 JTHA
Oaceiiny piuku Pocwk B paiioni M. bima llepkBa. ¥ koxHe cepemoBuiie 3acemsuid mo 20 JTHYUHOK
Chironomus po3mipom 11-12 mm.

Maca ogHoro cepenoBuiia cranoBuia 0,5 Kr. Y KOHTPOJBHIN TPYITi JO TTOKUBHUX CEPEIOBHI HE
BHOCWIM ApixmxiB. Y | mocmigHii rpym nmoxxuBHe cepenosuiie MicTuio o 0,4 % mekapcbKuX ApiK-
ki, Y II i III gocnmigHuX Tpymax n0 MOXHUBHOTO cepefoBuina fogaBamu 1,4 ta 2,4 % ApixIKiB.
VY noxwuBHI cepenopuma i3 IV 1 V gocmigaux rpyn BHocwn 1o 3,4 ta 4,4 % npixmkis (Tadmn. 1). Ae-
pallifo MOXKUBHOTO CEPEIOBHINA HE MPOBOMWIM. TeMmmeparypy HNpHUMIIICHHS BUTPUMYBAIN Ha PiBHI
20 °C. IligpaxyHOK JIMYMHOK MIPOBOJIWIIN Yepe3 KOKHI TpH AOOH.

Tabmims 1 — Cxema gocainy

Tpyna KinpKicTh JIMYNHOK y OZIHOMY Jo3zu BHECCHHX
MMOKUBHOMY CEPEHIOBHII, IIT. MIEKAPCHKUX IPIKIKIB, %o

Kontponsha 20 -

1 mocmigna 20 0,4

II mocmigna 20 1.4

III gocmigna 20 2.4
IV nmocmigna 20 3,4

V nocninna 20 4.4

OcHoOBHI pe3yabTaTH J0CTiMKeHHs. EKClIepiMEeHTAIEHO BCTAHOBJICHO, IO JIO/IaBaHHS MEKapCh-
KX JpLKDKIB 0 CKIaAy IIOKUBHOTO CEPENOBUINA BIUIMBAE HAa KUTTEMISUIBHICTE JTHIHMHKA
Chironomus (ta0. 2).

3a nepeBipKu KUTbKOCTI JIMIMHOK Chironomus BCTAaHOBJICHO, IO Ha 3 100y MiC)Ist BHECSHHS JPikK-
JUKIB 13 30UTBITICHHSAM KITBKOCTI JTOCTIKYBAHOT TO0OABKH 3aru0eNb TUIMHOK 30UThITyeThesa. Y 1 moc-
JTHIA TPy KUTBKICTB )KUBUX OCOOMH XipoHOMIiA Oyiia MEHIIO HiXK Y KOHTpOJbHIH Ha 51,2 %. Haii-
MEHIIIA KUTBKICTh JKUBUX JTMYUHOK OyJia BHSBIICHA Y IMOKMBHUX CEPEIOBHUINAX i3 V JOCIHITHOI TPYIIH,
JIe BMICT IpixKiB ctaHoBUB 4,4 % Bin macu. Bukopucranss 1,4; 2,4 ta 3,4 % IpixIKIB CIPUSIIO
3MEHIICHHIO KITbKOCTI 0co0uH Chironomus BignoBigHo B 3,7; 4,5 Tta 4,1 pasm.
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Tabmmug 2 — Kiaekicts auuunok Chironomus, M+m, n=6

[MepeBipka MOKMBHUX CEPEIOBHIL
I'pyna Yepes 3 nobu Yepes 6 1i6 Yepes 9 ni6
JKHBI HEXHBI KUBI HEXHBI JKHBI HEXHBI

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

I nocnigHa 6,67+0,67: 13,6740,33 3,000,005 3,67+0,67 - -

I nocninna 3,67+0,67: 16,33+0,67 1,3320,33 % 2,33+0,33 - -
III gocmimna 3,00+0,57* 17,0020,57 0,67+0,33 %% 2,20+0,88 - -
IV mocninna 3,330,330 16,6740,33 | 0,33+0,33# 2,70£1,00 - -

V nocninna 2,33+0,67 %% 17,67+0,67 - - - -

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

Ha 6 no0y xynbTHBYBaHHS BUSIBICHO MIPOAOBKEHHS HETATUBHOI il MiABUILECHHUX 103 APKIKIB Ha
xipoHomia. HaliBuina KijgbpKiCTh KHBHX JTUYMHOK Oyia BUsiBiIeHa y KoHTpoui. 3a no3u 0,4 % KinbKicTh
Chironomus y IO)KABHHX CEPEIOBHUINAX 3MEHIIIIIACE ¥ 3,7 pa3u MOPIBHIHO i3 KOHTPOJIEM. 332 BMICTY
1,4; 2,4 Tta 3,4 % mpiXIDKIB Y TIOXKUBHOMY CEPEIOBHUIII KiTBKICTh JIMYMHOK 3HU3WIACh V 8,27; 16,4 Ta
33,3 pa3u. Bukopucranus 4,4 % ApiKIDKIB MIPU3BETIO 10 3arku0eli yCiX TMYMHOK.

Ha 9 no0y BUSIBIEHO >KMBi TUUMHKH JIMIIEC Y KOHTPOJIBHOMY BapiaHTi, KiJIbKICTb JIMYWHOK MOPIB-
HSTHO 13 TIepeBipKoIo Ha 6 100y 3HU3HUIIACK ¥ 5,5 pasy.

TakyuM YMHOM BCTaHOBJIEHO, L0 3aCTOCYBaHHS BHUCOKHX 03 APKDKIB HETaTHBHO BIUIMBA€E Ha
KUTTENISUIBHICTS THYUHOK Chironomus. IIpuauHoIo 3arudeni XipoHOMiZ MoXxe OyTH YTBOPEHHS BYT-
JICKUCIIOTH 3a Jii APLKIKIB. 3aru0elb TMUNHOK Y KOHTPOJI MOXKIIMBO MOSICHUTH BIJCYTHICTIO aeparfii.

BucHoBku. Bucoki 103u IpiKIKIB 0e3 A0AaTKOBOI aeparlii 3yMOBIIIOIOTh 3ardOeiib JIMYMHOK
Chironomus. 3a 1o3u ApixIKiB 10 4,4 % 3aru0enb TMYNHOK HacTae 1o 6 100 KyabTUBYBaHHs. [lep-
CIIEKTHBHUM HAIIPSIMOM JTOCITIKEHHS € BCTAHOBJICHHS [Tii IPIKIDKIB Y HEBEIMKUX KITBKOCTSAX HA JKHUT-
TEMISIIBHICTE JIMUYNHKA Chironomus.
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Hccnenopanne Bo3aeiicTBUS BBICOKHX 103 NEKAPCKUX APOKiKeill B COCTaBe NMUTATEJIbHON cpelbl HA COCTOSIHHE
JmynHok Chironomus

C. B. Mep3aos, JI. I1. Kopoas-Be3nanas

OnHMM U3 UCTOYHUKOB MHUTATENBHBIX BEMIECTB Ul TUUUHOK Chironomus ecTh nekapckue Apoxoxku. OJHaKo B TOCTYII-
HOH JUTEepaType He BCTPEeUYaeTcs JaHHBIX OTHOCUTENIFHO BIIMSHUS MX BBICOKHX 103 HA Pa3BUTHE KYIbTYpEL.

IpencraBieHsl pe3ynbTaThl MCCICJOBAHUHM BIMSHUS PAa3HBIX YPOBHEH IEKApCKUX IPOXIKEH B COCTaBE IMTATEIBHON
cpenbl 6€3 TONONHUTEIBHON adpaniy Ha )KU3HEAEATeNbHOCTh TMIUHOK Chironomus.

BEIsIBIIEHO HEraTHBHOE BIMSIHUE BBICOKHX JI03 NIEKAPCKUX JIPO}OKEH Ha KyNbTypy. Y CTaHOBJIECHHAS IpsiMasi 3aKOHOMEp-
HOCTB: UeM BBICIIAs /1032 APOMOKEH TeM BBICIIAs CMEPTHOCTh JIMUMHOK. IIpu comepxumom nekapckux apoxokeit 4,4 % ot
Macchl MUTATEIbHON cpelbl Bce TMYMHKU morubatot Ha 4-6 cytku. [Ipu nose nexapckux apoxokei 0,4—3,4 % IUYUHKA BbI-
KHUBAIOT 0€3 OMOIHUTENBHON aspalun 10 7—8 CyTOK.

KnroueBble ciioBa: BEICOKUE J03bl, THUHMHKU Chironomus, NeKapckue APOXKH, MUTAaTeIbHAs CPe/a, BEBDKUBAHUE JTHUH-
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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