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Poecilus cupreus L. — 18.8 %, Calathus erratus C. Sahlb. — 6.9 %, Bembidion quadrimacullatum L. — 3.9 %, Bembidion prope-
rans Stoph. — 3.7 %, Calathus (Doluchus) halensis Schall. — 3.1 %. The number of other species did not exceed 3 % for each
taxon of the total number of beetles and made 10.5 % in total. Such species as Abax carinatus Duft., Acupalpus meridianus L.,
Amara familiaris Duft., Badister bipustulatus F., Calathus ambiguous Payk., Carabus scabriusculus Olivier, Carabus cancella-
tus H1., Harpalus anxius Duft., Harpalus froelichi Sturm., Harpalus smaragdinus Duft., Harpalus tardus Panz., Harpalus xan-
thopus winkleri Schaub., Pterostichus melanarius Hl., Pterostichus niger Schall., Cylindera germanica L. were found solitary.
57.1 % of beetles belong to the class zoophages who are representatives of seven groups of living forms. The group of Epige-
obionts walking large of subclass Epygeobiont is represented by five species. They are adapted to the on foot migration, hunt-
ing on the soil surface and destroying the sedentary prey. The Calosoma auropunctatum Hb is dominating among them. This
species is frequent in the shelterbelts and in the fields it can be observed rarely. The species Carabus violaceus L. was more
found in the shelterbelts and only few of it could be observed in the fields of peas. The life on the ground makes them vulnera-
ble to chemical treatments. The Celindera germanica L. is representative of Epigeobionts flying and is an incidental species.
The specialized residents of litter and soil cracks Bembidion quadrimacullatum L. and Bembidion properans Stoph. could be
massively observed on the fields. The most widespread among residents of litter and soil is a predator Poecilus cupreus L., he
was found in large quantities in all examined habitats. Another representative of Geobionts subclass (group Geobionts running-
digging) Broscus cephalotes L. Usually turned out to be frequent in the fields of peas. These insects prey on the soil surface or
wait for the victim in burrows under lumps of soil, stones. The rest of species according to the type of feeding belong to the
class mixophytophages and make up to 42.9 % of all detected ground beetles. The most of them belong to the group of Geo-
hortobionts harpaloid, the specialized inhabitants of soil and herbal layers. Their diet includes plant and animal food. Most of
them eat apart of plant food the rotting plant remains. Among the ground beetles consuming the mixed food, the dominating is
representative of the group Stratohortobionts Harpalus rufipes Deg. Its imago was found in large quantities in shelter belts, on
the fields of cereals, leguminous crops, but especially on the corn fields. But in the research years, these insects did not make
any threat to crops. There were found no plants damaged by the ground beetle. In the fields of cereals and in the shelter belts,
there was found a representative of subgroup Geohortobionts zabrus — Zabrus tenebriodes Goeze. This species was noticed as
the pest of cereals. The imago is able to climb on the stalks and eat the grain, and also to dig into the soil to lay their eggs.
The insect is found in small quantity, its share of all identified ground beetles was 0.48 %. All kinds of the found ground beetles
are typical for the forest steppe zone, and only Harpalus anxius Duft. is typical for the steppe zone. This species is rare and
makes about 0.06 %. The species composition of ground beetles on the crops fields is typical for the forest steppe zone, and
only Harpalus anxius Duft. is rare and typical for the steppe zone. The most widespread among residents of litter and soil is a
predator Poecilus cupreus L., it was found in significant amount (18.8 %) in all examined habitats.
Key words: ground beetles, zoophages, mixophytophages, phytophages, biocenosis, fields, shelterbelts, perennial leg-
umes.
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HEPCIIEKTUBN BUKOPUCTAHHSI T'IIPO®PITIB
JJIs MOMMEPEJHBOT'O OYULIEHHS CTIYHUX BOJ,
B YMOBAX KIT <X KHTOMHWPBOJOKAHAJI»

OOrpyHTOBaHA MOJKIJIMBICTE BUKOPUCTAaHHS TigpobionTiB Buaie Eichhornia crassipes (Mart.) Solms i Pistia stratiotes L. B
rigpodiTHOMY OuUMILIEHHI cTiYHMX BOA JKuroMupiunuu. BukopucTaHHs riapo(iTHOro 3aBaHTAKEHHA 3a yCimMa JOCTIIDKEHUMU
BapiaHTaMM MOKA3aJ0 MO3UTHBHY TEHJCHIIO LIOJ0 TMOJIMIIEHHS BCIX MOKAa3HUKIB SAKOCTI BOAM, @ ©(PEKT OYMIUCHHS Bi[
3a0py/THIOBAYIB 32 NEIKUMHU 3 HUX CTaHOBUB MoHAT 80 %. Po3pobneHi ckmamy TinpodiTHOTO 3aBaHTAXEHHS TOKA3aIU BUCOKY
CTIMKiCT, 1O MIABMLICHMX KOHUEHTpauid 3abpyaHIoBavdiB y BOXNi, a BHBYEHHS CTIHKOCTI MakpodiTie y mnoxiOHuX
EKCMEPUMEHTANILHMX YMOBAaX Jae€ HOBI J0JATKOBI JaHi, ski J03BOJSIOTH 3ICTABUTH PIi3HI BHAM POCIMH MIOAO iX
MEPCTIEKTUBHOCTI JJISI BUKOPUCTAHHSA 3 METOI0 OUHITICHHS 1 IOOUMIIIEHHSA BOJHUX 00'€KTIB.

Kiouogi cioBa: GiojoriuHe ounmieHHs, 3a0pyIHeHHS, TipodiTH, CTiYHI BOIH.

MocTranoBka nmpodsemMu. biojioriuHe OYMUICHHS — HAWOUIBIIL MOMIMPEHUN CHOCIO BUAANCHHS Op-
TaHIYHUX PEYOBHH 3 MiCHKMX CTIYHHX BOJ. BiojoTiuHi OYMCHI CIIOPYAM CKJIAJIAIOTH ONM3bKO 55 % Bin
3arajbHOI KUIBKOCTI BCiX ouuCHUX criopy/ [3]. B ocraHHi AeCATHIITTS BiI3HAYAETHCS TCHACHIS 3MiHU
SKICHOTO CKJIQAY MIiCBKHX CTI9HHX BOJI 32 PaXyHOK 301TBIIEHHS] 9acTKH a3oT- 1 pochopoBMiCHUX Op-
raHiYHUX PEYOBHH, ITOSBH ITIJ[BUIIEHUX KOHIIEHTPAId BaXKKHUX METajiB, CHHTETUYHUX ITOBEPXHEBO aK-
THBHHX Ta iHIIMX pEeYOBHH. bararo 010JOTiYHHX OYHCHHX CIIOPYH 3alpOeKToBaHi mie B 50-X pokax MH-
HYJIOTO CTOJITTS 1 BIAMOBIAAIOTH MPHPOIOOXOPOHHUM HOPMATHBAM TOTO Yacy, Ha CbOTOIHI 3 TCXHIUHUX
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MPUYMH HE MOXKYTh 3a0€3[CUUTH JOTPUMAHHS TPAHUUYHO JIOMYCTUMHX CKUJIB 3a0py/IHIOBAIbHUX pe-
YOBUH y NIPUPOIHI BOJOWMH, Y TOMY YHCIIi O10r€HHHX eJleMeHTiB [3].

AHaJi3 ocTaHHIX JocTifKenb i myOaikanii. 3 orysay Ha 3a3HadeHe BUIIE, AKTYAIBHOIO CTA€ PO-
3poOKa MEeTOJIiB i TeXHOJIOTIH 111010 3HWKEeHHs BMICTy OiOT€HHWX eJIeMeHTIB y Tporeci 06ioJorigHoro
OYMINEHHS MICHKUX CTIYHMX BOJI. 3a JiTeparypHUMH JIAHUMH, €PEKTHBHUM METOJIOM BUJIAJICHHS G10TeHHIX
CNICMEHTIB € BUKOPHCTAHHs BUIKX BoAHUX pociuH (BBP) [1, 2, 5]. € BimoMocTi Ipo BUKOPHUCTAHHS OKPEeM-
UX TiAPO]ITIB y TEXHOTOTIYHOMY Iporieci 0i0MIOTIYHOrO OUMIIECHHS MiCBKHUX CTIYHHUX BOZ [5-7]. Buma Bon-
Ha POCIMHHICTH ICTOTHO BIUIMBA€ Ha XiMIi4HI BIACTHBOCTI BOAM 1 BHUCTYIA€ O10NOTIYHUM (LILTPOM B
MpoItieci IPUPOHOTO CAMOOUHUINICHHS BOoM. B ymoax llomices Ykpainu geski 3 HUX BHPOUIYBAIH 3
METOI BHUKOPHUCTAHHS IS OYHMILICHHS CUTbCBKOTOCIIONAPCHKUX 1 M00yTOBHX cTOKiB [1, 2]. OmHak eko-
JI0ro-0i0JIOriuHi Ta rOCHO/IaPChKi BJACTUBOCTI rifipOGIOHTIB BUBUCHI HEJOCTATHLO B yMoBax JKuto-
MUPIIMHA. TOMY JOCIHiDKEHHS! MTUTaHb MPAKTHYHOTO 3aCTOCYBAaHHS TipOdiTiB MpeCcTaBisie 3HAYHUI
rOCHOIaPChKUN iHTEpEC.

Mera i 3aBaanns aocaimpkennsi. Meroro podoTn Oyira arpobaitist crroco0y riapodiTHOrO OYHUIIEeH-
HSI BOJIM, BU3HAUEHHS e()eKTy OUYMIICHHS BOJU B YMOBaxX MOJIEILHUX JIAOOPATOPHUX CHUCTEM, a TAKOXK
BU3HAYCHHS HAHOIIBII MEPCIIEKTHBHUX MPUIATHHUX I BUKOPUCTAHHS BHIIB TiIPOOiOHTIB.

Marepiaj i Meroauka q0cHiKeHHsI. 32 IOCTAHOBKU JOCTIAIB BUKOPHCTOBYBAIHM JaOOPATOPHI
MOJIeIbHI CUCTEMH, 1110 MICTATH TiIpodiTHE 3aBaHTaXeHH: [6]. Y mocyauH# 3 BOAOIO, IKa HATXOAUTh Ha
crantito nepiroro mipomy KI1 «Kutomupsomokanan» (06'em Bogau — 200 1), MOMIlIamy pOCIUHH CY-
MapHor 0Oiomacoro (cupa Bara): 30-50 r (E. crassipes) 1 10-20 r (P. stratioites). KoxxHa MonenbHa cu-
crema MmicTuia pociuiu ojHoro sujy BBP ta onuu Bapiant 3i 3mianuM (iTorieHO30M JIBOX BUJIIB. 3a
KOHTPOJIb BUKOPHCTOBYBAJIM MOJIEIIbHY CHCTEMY 3 BOOIO 03 (iTo3aBaHTakeHHS (pHc. |).

BAPIAHTH JIOCHIAY
1. Eichhornia crassipes (Mart.) Solms — 100 %
2. Pistia stratiotes L. — 100 %
3. Eichhornia crassipes (Mart.) Solms — 50 % + Pistia stratiotes L. — 50 %
4. Koumponw (6e3 ciopobionmis)

Puc. 1. Cxema gocainy Ta oCHOBHI eTanu NMpoBeIeHHsI TOCTiTKeHb
PeKIMIB eKkcIIyaTanii riipogiTHUX cucTeM.

AHaTITHYHI poOOTH 3AIMCHIOBATN BIAMOBIAHO IO MIIOYMX KEPIBHHMX HOPMATHBHUX IOKYMCHTIB Y
BiJLTl THCTPYMEHTATBHO-IA00paTOPHOTO KOHTPOIIO JlepxkaBHOT eKOJIOTiuHOI iHcHeknii B XKuroMupes-
Kiif 00JacTi.

Pe3ysibTaTl /IOCHI/IMKeHHSI Ta IX 00roBOpeHHs. Y nepioji NPOBECHHS JIOCII/KCHb, BPaXOBYIO4U
BiJTHOCHO CIIEKOTHHUH 1repioj smmHs-ceprast 2015 poky, IPUPOJIHI BOIH, OCOOJIMBO MOBEPXHEBI, PIJIKO
OyBatoTh Npo30puMHU. B yMOBax J10CIi/KEHb BOJIA HA MOMCHT 3aBaHTAXKCHHS B Ol0peakTop BU3HAYAACS
K «kanamyTHa». Yepes 10 jHIB KaaMyTHICTh BOJIM 3MEHIIMIIACA, 1 TakKi CTIYHI BOJM XapaKTepU3yBaIn-
CSl SIK «MaJIOKaJIaMyTHi». Y HACTYITHI JIBa THOKHI CIIOCTEPIraiocs MOJIMIICHHS SKOCTI CTIYHUX BOJI 3a
IIMM MTOKa3HUKOM i B KiHIIi TOCIIiAy BOJa XapaKTepu3yBajacs K «IIpo3opa» (puc. 2).
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Ha MOMEHT TOYATKY JTOCITi Ty

yepe3 10 nid

gepes 20 11id

Puc. 2. /lunamika KaJamMyTHOCTi BOAM NMPOTATOM Mepioay eKCNEPUMEHTY 3 BUKOPUCTAHHAM
rinpodiTHoro ounmenns B ymopax KIT <X Kutomuppoaoxana».

BwmicT 3aBUCIMX YaCTHMHOK MPOTSATOM BCHOTO TIEPIOY MOCIiHKEHh MaB TEHIEHIIO 0 3MEHIIECHHS,
30KkpeMa y mepmi 10 qHIB MpoBeeHHs eCIepuMeHTy iX BMicT y BapiaHTi Nel sHm3mBes Ha 10 %, y
BapiaHTi Ne 2 — Ha 13 %, y 3mimranoMy ¢itoneHnosi (BapianT Ne 3) — nurre Ha 3 % (tadn. 1, Ne w/m 2).

Tabmus 1 — JIuaamika ocHOBHUX (hi3HKO-XiMITHIX MOKa3HUKIB siKOCTi Boau 3a rifpodirnoro ounnenns (KIT «Kuro-

MHPBOZOKaHAII»)
IToxazuuk sikocTi . Ilepiox inky6arit, 1i0
New/n BoIH Bapiar 0 10 20 30 40
1 2 3 4 5 6 7 3
Nel 7,500,262 7,100,248 7,29+0,255 7,85+0,275 7,88+0,258
| pH Ne2 7,53£0,163 7,43+0,260 7.67+0,268 7,86+0,271 7,90+0,275
Ne3 7,55+0,284 7,000,245 7,30£0,255 7,74+0,279 7,74+0,279
Kourposus | 7,52+0,273 7,50+0,262 7,51£0,285 7,540,269 7,56+0,266
Nel 6,20+0,217 5,60+0,196 5,50+0,193 4,50+0,158 4,5040,158
s I paKeH TACTOMKI No2 6,40+0,224 5,60+0,196 5,40+0,189 4,60+0,161 4,500,149
Ne3 6,00+0,210 5,80+0,203 5,20+0,182 4,800,168 4,7040,165
Koutpons | 6,10+0,214 6,00+0,210 6,00+0,210 6,00+0,210 6,00+0,210
Nel 0,79+0,025 0,50+0,015 0.50+0,016 0,510,018 0,49+0,017
3 Awtiax (3a a301oM) Ne2 0,67+0,023 0,50+0,017 0,50+0,015 0,50+0,015 0,48+0,016
Ne3 0,66+0,023 0,57+0,019 0,56+0,019 0,55+0,019 0,52+0,018
Kourposis | 0,61+0,035 0,60+0,021 0.60+0,026 0,59+0,026 0,60+0,021
Nel 0,110,004 0,10+0,004 0,66+0,023 0,82+0,029 0,56+0,020
4 Hitputi Ne2 0,11£0,004 0,08+0,003 0,66+0,024 0,80+0,026 0,560,019
Ne3 0,12+0,004 0,08+0,003 0.70+0,025 0,84+0,023 0,60+0,022
Kontpons | 0,11+0,003 0,10+0,002 0,30+0,011 0,35+0,016 0,45+0,014
Nel 1,540,052 1,400,049 1,300,046 H.9.M.* H.4M.*
5 Hirparu Ne2 1,80+0,063 1,70+0,053 1,30+0,048 H.9.M.* H.4 ML F
Ne3 1,80+0,061 1,8040,061 1,45+0,049 H.9.M.* H.4M.*
Kourposas | 1,75+0,059 1,7540,050 1,660,054 1,5040,045 1,300,046
Nel 2,76x0,097 2,58+0,090 1,78+0,062 1,30+0,045 0,48+0,017
6 Docharu No2 2,76£0,097 1,5840,055 1,400,049 1,3340,047 0,3940,014
Ne3 2,66+0,093 1,60+0,056 1,41+0,049 0,83+0,029 0,49+0,017
Konrposs | 2,63£0,092 2,52+0,088 2,53+0,089 2,47+0,086 2,45+0,086
Nel 38,20+£1,337 | 36,60£1,281 | 22,000,770 | 18,08+0,633 | 17,06+0,597
- XCK Ne2 36,80+1,288 | 36,20+1,267 | 20,20+0,707 18,40+0,644 | 18,00+0,630
No3 34,40+£1,204 | 35,60£1,246 | 20,20+0,712 | 18,24+0,638 | 18,10+0,634
Kourposns | 35,80+1,253 | 35,60+1,251 | 33,404£1,169 | 32,90£1,152 | 32,20+£1,127
Nel 4,80+0,168 4,600,161 2,260,079 2,26+0,079 2,2540,079
3 BCK,s No2 4,60+0,161 4,50+0,158 2,50+0,088 2,50+0,088 2,30+0,081
No3 4,20+0,147 4,400,154 2,30+0,081 2,30+0,081 2,28+0,080
Kourpois | 4,80+0,168 4,90+0,172 4,700,165 4,60+0,161 4,700,165
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[Ipooosoicenns maoa. 1

1 2 3 4 5 6 7 8
Nel 0,62+0,022 0,52+0,016 0,38+0,013 0,38+0,013 0,30+0,011
9 3aiz0 3araILHe Ne2 0,60+0,021 0,50£0,021 0,34+0,012 0,38+0,013 0,28+0,010
Ne3 0,58+0,020 0,51+0,018 0,45+0,016 0,46+0,016 0,36+0,013
Kontpons | 0,59+0,021 0,580,020 0,58+0,020 0,570,020 0,54+0,019
Nel 389,0+13,615 | 373,0£13,055 | 364,0+12,740 | 352,0£12,320 | 342,0+11,970
1 Cyxnii sanmiok Ne2 375,0+13,125 | 363,0£12,705 | 350,0+12,250 | 336,0£11,760 | 333,0+11,655
Ne3 387,0+13,545 | 364,0£12,740 | 360,0+12,600 | 360,0£12,600 | 340,0+11,900
Kontpoms | 386,0+13,510 | 383,0+13,405 | 380,0+13,300 | 379,0+13,265 | 374,0+13,090
Nel 56.44£1.975 | 5248+1.837 | 51,12+1,789 | 5248+1,837 | 50,00+1,750
1 Xotopiu Ne2 58,2842,040 | 56,80+1,988 | 55,32+1,936 | 55,32+1,936 | 53,12+1,859
Ne3 58,64+2,052 | 58,16+2,036 | 53,96+1,889 | 52,48+1,837 | 52,50+1,838
Kontpoms | 50,161,756 | 52,50+1,838 | 51,90+1,817 | 52,50+1,838 | 58,50+2,048
Nel 98.0+3,430 80,0+2,800 80,0+2,814 79,042,765 80,0+2,800
13 Cymbparu Ne2 84,0+2,940 76,0+2,660 70,0+2,450 68,0+2.380 70,0+2,450
Ne3 82,0£2,870 78,0+2,730 78,042,730 74,0+2,590 74,0£2,590
Kontpons | 83,0+2,905 82,0+2,870 79,0+2,765 79,042,765 83,0+2,905
Nel 0,10+0,004 0,06+0,002 0,060,002 0,05+0,002 0,04+0,001
14 ATIAB Ne2 0.10+0,004 0,08+0,003 0,070,002 0,07+0,002 0,060,002
Ne3 0,09+0,003 0,07+0,002 0,06+0,002 0,05+0,002 0,05+0,002
Kontpons | 0,10+0,004 0,10£0,004 0,10+0,004 0,10+0,004 0,09+0,003

* H.4.M. — HU)KYE YyTIIMBOCTI METOY.

Ha MomeHT 3aBepiiieHHsT eKCIIepUMEHTY 3arajibHe 3HHIKEeHHSI BMICTY 3aBHCIIMX YaCTOK HAHBHIIHM
Oymo ma Bapianti Ne 2 — 30 % ta Ne 1 — 27 %, Jie1io HUXKYMAM [TOKA3HUK BUSBUBCS Ha Bapianti Ne 3 —
22 9. Ha kKoHTpOJIi 3HWKEHHS 3aBUCIIMX YaCTOK MPakTUYIHO He dikcyBayocs (B Mexax 3 %).

[Tiy1 wac npoBegeHHs JOC/i/PKEHh MU 3BepTaln yBary i Ha TPyIly XiMiKO-OPTaHOJIEITHYHUX 110Ka3-
HUKiB. pH BOomM — OAMH 3 HaWBAXKIMBINIMX MOKAa3HUKIB ii sxocti (Tabdn. 1, Ne m/m 1) i mig dac
BUPOIIYBaHHS TiAPOOIOHTIR B YMOBax HOCHIAY Iei moka3HuK cTaHoBuB 7,0-7,9. OgHak y BapiaHTax 3
riapoGioHTamu y mepmi 10 IHIB TPOXOMKEHHS EKCIIEpUMEHTY crocTepiraiock 3MimeHHI pH y Oik
Heirpamizamii Boyu. Ha Bapianti Ne 2, Ha BiJIMiHYy BiJ] iHIINX BapiaHTiB, criaay y Oik HelTpamizali He
BiIOYBAaJIOCh, OJHAK HA MOMEHT 3aBepIICHHS eKCIIePUMEHTY 3HaueHHs pH OyJio MpakTUYHO 1IeHTUYHUM
3HAYCHHSM, OTpUMaHux Ha BapianTi Ne 1. Ha KOHTPOJi TAKOTrO iIHTEHCUBHOI'O BapilOBaHHS BUSIBICHO HE
OyJ10, OYEBHJTHO II€ ITOB’ I3aHO 3 MEHII IHTEHCHBHUMH 010X1MIYHHMHU TTPOIIECAMH.

Buict azory # dochopy Mae ocoOimBe 3HAUCHHS JUIs OI0JOTIYHOTO OUUINEHHs cTivHuX Boia. Jlo
OYMIIEHHS] B MICBKHX CTIYHHX BOJIaX a30T 3YCTPIUAETHCSA TIIBKKM B JIBOX (opMax — 3arajbHid Ta
amowniniil. Oxucieni GopmMu a30Ty 3'SBISIFOTHCS IiCIsl O10JIOTIYHOI OYMCTKH BOJIH, 3aCBIUYIOUYH TIPO
ITOBHE 3aBepHICHHS Mpoliecy. ToMy, aHami3 MOKA3HHUKIB a30THOTO OOMiHY 3AiHCHIOBAIH KOMILIEKCHO 3
YpaxyBaHHSAM MOXJIMBHX MPOLECIB MEpeTBOpeHHS (OPM BMICTY a30Ty, 30KpeMa MPOTATOM YCBOTO
repioAy AOCTIHKCHb BOHM Mal TCHACHIIIIO IO 3HAYHUX KOJMBAHb, IO MIJTKOM XapaKTepHO AJIS CIOPYX
Oiomoriunoi ounucTKU. OUEBUIHO, I¢ OB’ I3aHO 13 BUCOKUM BMicTOM aMiagHoro azoty (0,79-0,83 mr/m)
Ha TIOYaTKy eKCIIEPUMEHTY Ta Horo MepeTBOPeHHIM 3 aMiadHoi pOpMH Y HITPUTHY, a 3TOJIOM 1 HITpaTHY
(tabn. 1, Ne /i 4). Oco0iIMBO MOMITHO 3HMXYBaBCSI BMICT amiaky 3a KyjibTUBYyBaHHs E. crassipes y
rreprri 10 110 ekcrieprMeHTy, Koy pyHHYBaliocs OJIM3bKO TPETHHH BiJ| HOTO 3araibHOTO BMICTY — 38 %
y Bapianri 1, 28 % — y Bapianti Ne 2 1 21 % — y Bapianti Ne 3, Ha KOHTPOJII BMICT aMiaKy ITPaKTHYHO HE
3MIHIOBaBCSL.

Ipo iHTEeHCHBHE OKUCIIEHHS amiadHoi GOpMH a30Ty 3a TiJIpodiTHOTO OUMIIIeHHS CBiIYATh 1 JIaHl JIU-
HaMiK{ HITpUT-ioHiB (Tab6m. 1, Ne ni/m 5), pi3ke ixX migBumieHH: micisg 10-IeHHOro mepioay moB’s3aHo i3
3HWKEHHSAM KoHIeHTpanii amiak-ioniB. [TosBa okncinennx GopM Ha yciX BapiaHTax 3 TiIpodioHTaMH
BiIOYBA€ThCSI TPAKTHYHO OJHAKOBO. [[iIBHINICHHA KUTBKOCTI HITPHTIB Ha YCIX BapiaHTaxX TPHBAIO
ONMU3bKO MicsIs, a Aani iX BMICT MOYMHAB CMAJaTH, M0 TOBOPUTH MPO 3aCBOEHHA OKHCICHUX (hopM
riapoGioHTaMu.

VY nepiui 10 1HIB NPOXO/PKCHHS EKCIIEPUMEHTY KiJbKICTh HITPAT-HOHIB 3MiHIOBAJACS HE3HAUHO, 110-
gpHaoun 3 10 1oou HiTpar-iloHu (ikcyBamucs riapoOiOHTaMu, PO 1€ TOBOPUTH CTIATaHHS KOHIICHTpAa-
1ii HiTpar-iioHiB Ha Bapiantax Ne 1-3. Ha koHTpoi 5k X BMiCT 3MiHIOBaBCs HE3HAUHO (B Mexax 5 %).
IMounnaroun 3 20 700M KOHIIEHTpAIlisS HITPATIB 3MEHITY€eThCsl. Ha KOHTPOJII K BMICT HIiTpaTiB Ha KiHEIb
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eKCIiepuMeHTy ctaHoBuB 73 % Bij ix novarxkoBoro Bmicty. IlosBa okucnenux ¢Gopm HiTporeny
CBIIYUTE MPO TIIMOOKE MPOXOJKEHHS TIPOTECy, a/pke 1X TIABUIIEHHS Ha (OHI 3arajbHOTO 3HIKEHHS
oioximiunoro croxxuBanus xkuchio (bCK) rosoputh mpo Te, 10 BYIJICHEBMICHI CIOJIYKHA iHTCHCHBHO
OKHCITIOIOTHCS.

CrnioxxuBanus rigpodiramu Gocdaris BiiOyBanocs JOCUTH MBUIKUME TeMmamu (Tabir. 1, Ne n/m 7).
Ha MoMeHT 3aBeplieHHs eKCIepHMEHTy BUIy4deHHs (ocdaTiB Ha ycix BapiaHTax OyJIo MpHOIM3HO Ha
OITHOMY PiBHi, 86 % — Ha BapianTi Ne 2, nem10 HUKYIAM Il MOKa3HUK BUABUBCA Ha BapiaHtax Ne 1 ta 3
— 83 Tta 82 % BignoBigHo. Ha KOHTpOIIi K BMICT (hochaTiB KOMMBABCA HE3HAUYHO 1 3HU3MBCSI Ha MOMEHT
3aBEPILICHHS CKCTIEPUMEHTY Ha 7 %, 110 Ha 75-79 % MeHIlie, HiX y BapiaHTax Tipo(iTHOrO OUHUIICHHS.

INokaznuk ximMigHoro crioskuBanHs kucHIO (XCK) 3a yMoBH TiipodhiTHOro OYHMINIEHHS Ha yCiX BapiaHTax
MaB TAKOX TCHJCHLIIO JO 3HMWKCHHS. HaliHTeHCHMBHIIIE JAMXPOMAHTHA OKHUCHIOBAHICTH 3HHXKYBAIACsA Y
niepion 3 10 g0 20 n106m — 42 %, nasi iHTEeHCUBHICTD TIPOIIECY 3HVDKYBAJIACS 1 JI0 3aKiHUEHHS €KCIIEPUMEHTY
XCK sumsuiiocs Ha 55 % na Bapianti Ne 1 (tabm. 1, Ne i/ 8). Jlerio mBuie 3HmKyBaBCs Ik [TOKa3HUK Ha
BapianTi Ne 2 y niepiox 3 10 j10 20 go6m — 45 %, ojHak KiHIIEBUH TTOKA3HUK BUSIBUBCS HUKYMM ITOPIBHSIHO 3
Bapianrom Ne 1, 3wmiranuii Qitorieno3 (Bapiant Ne 3) BrmBas na 3umkendss XCK naiimenrie — 41 % —
y mepion 3 10 mo 20 mobu i 47 % HanmpuKiHI ekcrepuMeHTy. Ha KOHTpOoIIi TaK0XK CrocTepiranacs TCHACHIIS
1o samkeHHs XCK, ognak 1eft mpouec BinOyBaBcs Iye HU3BKUMU TeMITaMu — e 7 % —y nepiox 3 10
10 20 mo6w, 1 e 10 % HanmpuKiHI eKCIICPHMEHTY.

BioxiMiuHe CIOXKWBaHHA KHCHIO TMPOTSITOM TMEPioNy MPOBEACHHS CKCHCPUMEHTY Majio MO0y
TEHACHIIII0 3 KonuBaHHAMY TokazHuKa XCK (tadn. 1, Ne n/m 9), 30kpema y mepmri 10 gid mpoBeneHHS
CKCICPUMEHTY 3HAUYHOIO BapilOBaHHs 1ILOTO MOKA3HUKA HE crioctepiranocs, ojgHak 3 10 go 20 qo6u Ha
yCiX BapiaHTax TiApodiTHOTO OYHIIEHHS CIIocTepiraocs pizke ioro craganus: 3 4,6 1o 2,26 MrO,/m,
0 CTAaHOBUTH 53 % Bijt HOro MOYATKOBOIO 3HAUCHHS Ha BapiaHTi 3 eiixopwuicro (Ne 1), 3 4,5 1o 2,5 mrO,/,
0 CTAaHOBHUTH 46 % Bij| OTO MOYATKOBOTO 3HAYEHHsI HA BapiaHTi 3 micTiero (Ne 2) i3 4,4 mo 2,3 mrO./1, 1110
cTanoBuTh 45 % BiJ| OTO MOYATKOBOrO 3HAYEHHS HA BapiaHTi 31 3MINMIAHUM (ITOIIEHO30M 000X KYJILTYD
(Ne 3). Ha xontpomni 3HmkeHHa BCKs mpakTuuHo He (dikcyBanocs i cTaHoBuio jauie 4 % Bimg Horo
MOYaTKOBOT'O 3HAUCHHSI.

KonrnenTpariis 3ai3a Ha ycix BapiaHTaX TiIpo(diTHOTO OYUIICHHS, OKPIM KOHTPOIIIO, 3MCHIITYBallach
(tabm. 1, Ne n/m 10). HaitintencuBHime 1ieit mpoiiec BigOyBaBcs Ha BapianTi Ne 2 — Ha 17 % mpoTsarom
10 mi6, a 3 10 mo 20 moOM IHTCHCHBHICTH IIpoIlecy BHIJIYUEHHS 3alli3a 3pocTana i ctaHoBuma 43 %,
HAIPUKIHII JIOCII/PKCHE 3arajibHa KOHLCHTpaLis 3amiza 3Hu3uiacs Ha 53 %. Jleuo HmwK4a iHTeHCHB-
HICTb BIUTYYCHHS 3aji3a crocTepiranacs Ha BapianTi Ne 1, 3okpema y nepii 10 ngHiB BMicT 3aii3a 3HU-
3uBcs Ha 16 %, 3 10 g0 30 no6u Oyio BuityueHo Oiin3bko 39 %, HAUPUKIHIN JTOCIIKCHb BMICT 3airiza
3HHU3UBCS OibIlie HixK HA TTONOBUHY (52 %). llle HKYi TOKa3HWKHM BHIIYYEHHS 3aJTi3a CIOCTEPITaliuch
na BapianTi Ne 3 — jmie 12 % y nepii 10 110, Hacrynui 20 116 BMicT 3aii3za 3HU3UBCS Jiutie Ha 22 %,
10 CTAHOBUTB IT’ ATY YAaCTHUHY, HAPUKIHII IPOBEACHHS JOCIIHKEHb 3MIMIaHuM (HiTOIICHO30M BIIYICHO
TPOXH OiNTbITIe TPETHHM BiJl 3arayibHOTO BMICTY 3aiiza (38 %). Ha xonTposi 110 3aKkiHYeHHI JIOCITiKEeHb
BMICT 3aJTi3a 3HM3HBCS Ha 8 %, 1m0 Ha 30-46 % HIpK4e HiXK Ha BapiaHTaX 3 TiApOGITHOrO OYHIICHHS.

VY mporieci TiIpo(ITHOrO OYHINCHHSA 3aralbHa MIHCpami3allis BOMU 3HIDKYBANACS JIOCUTH ITOBIILHO.
Ha MoMeHT 3aBepIlieHHs eKCIIepUMEHTY 3HYDKSHHS BMICTY CYXOTO 3aJIMIIKY Ha YCIiX BapiaHTaX rixpodiTHOro
OUYMUICHHS OYJIO NPUOIM3HO HA OJJHOMY PiBHI 1 cTaHOBUIO 11-12 %, HAa KOHTPOJI 11K MOKAa3HUK 3MiHUBCSI
yute Ha 3 %, mo Ha 7-8 Y% MCHIIE HixK Ha BapiaHTax rimpoditHoro ounimieHHs (Tadi. 1, Ne /i 12).

BpaxoByroun 11e, KpiM XapaKTCPHCTHKK ITOKA3HMKA 3arajibHOI MiHEpaIi3allii MU IMPOBCIIH aHAJII3 BMICTY
xyopuiB i cynbdaris. B ymMoBax fociigy BapitOBaHHsI BMICTY XJIOPUIiB OyJI0 HE3HAYHWM i 3aCTOCYBAHHS
riJIpodhiTHOTrO OUHITIEHHS CYTTEBO HE BINIMHYJIO Ha Ied okasuuk (9-11 %) (tadm. 1, No /i 13).

IIpotssrom mepiogy MNPOBEAEHHsS MOCTIIKCHL KOHIICHTpAIid CyabGhaTiB y BOAI Malla TaKOX
TEHJISHIIi10 JT0 He3Ha4YHOTO 3MeHIeHHs. Ha Bapianti Nel y meprri 10 110 excriepuMeHTy BOHA 3HU3UJIACS
Ha 18 %, Ha BapiaHTi Ne 2 — Ha 17 %. BuxopuctanHs 3Mitmanoro ¢itouneHo3y y BapianTi Ne 3 cnpuyn-
HIJIO 3HIDKCHHS KOHIICHTpallii cymbdaris mume Ha 10 % Bij mouatkoBoro ix Bmicty (Tabm. 1, Ne m/m 14).
Ha xonTpomi 3HmKkeHHs cyabdaTiB Ha 5 % BinOynocs Ha 20 o0y MpOBeACHHS CKCIIEPUMEHTY, OJJHAK Ha
MOMGCHT 3aBEpPIICHHS CKCIICPUMEHTY 1X KOHIICHTpALlisl [IOBESPHYJIACS HAa BUXIJIHUI PIBCHbD.

Y OocnmimpkeHHX BOJaX AaHIOHBMICHI TOBepXHEBO akTHBHI pedoBuHH (AIIAP) Bussneni y
kourerrparii 0,1 mr/am’. Hatikpaie mporiec 6ioouncTku BijioyBaBes y Bapianti Ne 1, ne smict AITAP
3un3uBcs Ha 40 % npotsarom nepummx 10 g0 ekCIiepuMenTy, a 710 3aBEpIICHHS AOCTiAY X KOHIICHTpPAITis
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3uu3unacs Ha 60 % (rabn. 1, Ne n/u 15). Ha Bapiantax Ne 2 ta 3 y nepuni 10 1i6 AITAP Bunyuanucs
smire Ha 20-22 %, Ha MOMEHT 3aBepieHHs excriepumenTty Bmict AITTAP 3un3uBest 3arainom Ha 40-44 %.
SHIKEHHS IIHOT0 MOKa3HMKA HAa KOHTPOJI IPAKTUYHO HE BiJ0YBAIOCH, OHAK HA MOMCHT 3aBEPIICHHS
excriepuMeHTy 10 % X OKHCIMITUCS B pe3yNIbTaTi MPUPOIHUX (Hi3HKO-XIMITHHX TIPOTIECiB.

BucHOBKH Ta TepCHeKTHBH MOAAJLIINX JOCHiIMKeHb. Bukopucranus rigpodiTHOro
3aBaHTAKEHHA 3a YyciMa JOCTIHKCHUMH BapiaHTaMH IIOKA3ajJ0 IO3HTHBHY TEHICHIIIO IIOJO
MOKPALICHHS MOKA3HUKIB AKOCTI BOAM, a ¢PEKT OUYMCTKU BiJ| MONIOTAHTIB 3a ACIKUMU MOKa3HUKAMH
ctaHoBUB O1bIe 80 %. ocmimkeHi BUIU TIpOOIOHTIB: eHXOpHIS Ta MICTiA peKOMEHIOBaH1 I (iTo-
pemeniartii. OgHAK cepe MEPCIEKTHB TOCTIKCHHS CITIJT BIIMITHTH HE3HAYHY BUBUCHICTH MUTAHb CTil-
KocTi Makpo(iTiB BUIIB Pistia stratiotes L. i Eichhornia crassipes (Mart.) Solms 100 MiIBHIIEHOTO
BMICTY OCOOJIMBO arpecuBHUX 3a0pyIHIOBAYIB, AKi MOrJIM O ciayryBatu Jyis Oiibll 0OrpyHTOBAHOIO 3a-
CTOCYBaHHSI BOJHHUX POCIHUH 3 METOIO BIJHOBJICHHST BOJAHHUX 00'€KTIB 1 piTOpememiamnii BoIu.
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IMepcnieKTUBBI HCNOIL30BAHUSI THAPOGUTOB /ISl OUHCTKH cTOYHBIX Boj B yeaoBusix KII «’KnTtomuppoaoxanan»

JLU. Pomanuyk, T.II. ®egonrox, B.M. Iazuu

O00cHOBaHa BO3MOXHOCTh MCIOJb30BaHUA ruapoOuoHToB BuaoB Eichhornia crassipes (Mart.) Solms u Pistia stratiotes L.
B ruipoduTHON ounctke cTouHbIx Bos JKuromupiuiuns! (YkpanHa). Mcnone3oBanne ruapoUTHOH 3arpy3Ku 110 BCeM HCCIIe0-
BaHHBIM BapHaHTaM II0KA3aJI0 ITOJIOKHTEIbHYIO TEHICHITHIO II0 YITy4IIEHHIO BCEX MCCICNOBAHHBIX IIOKAa3aTeNel KauecTBa BO-
1pl, a 3 PEKT OUMCTKU OT 3arps3HUTENCH 10 HEKOTOPBIM MOKasaressiM cocTaBui 0osiee 80 %. PazpaboTaHHbIe COCTaBBI THIPO-
(PMTHO# 3arpy3Ku MOKa3aid BbICOKYIO YCTOHYMBOCTb K IOBBILUSHHBIM KOHLEHTPALMSIM 3arpsizHuTeseil B Boje. [IpoBeaeHHbIe
OIBITH] HMOATBEPIMIIM, YTO U3y4EHHE YCTOHYMBOCTH MAaKpO(HUTOB B IMOJOOHBIX SKCIIEPUMEHTAIBHBIX YCIOBUSX AT HOBBIC
JOMNOJIHUTEIIbHBIC TAaHHBIC, KOTOPBIC MO3BOJIAOT CONOCTABUTL PA3JIMUHBIC BH/JIBI paCTCHI/]ﬁ C TOYKH 3PCHHUA UX NMCPCICKTUBHO-
CTH JUJIs1 UCIIOJIb30BAHHUA B LECIAX OYUCTKU U JOOYUCTKHU BOJHbIX OG”beKTOB. I/ICCJ'IG)IOBaHble BH /bl FI/I)lpO6l/IOHTOB: 3ﬁX0pHMﬂ H
MIHCTHS PeKOMEHJOBaHBI JIIA TienTeil (pUTopeMeUaIiy CTOMHBIX BOJ.

KuioueBblie ci1oBa: Guosiornueckas O4uCTKa, 3arpsi3HEHNE, THAPOPUTDI, CTOUHBIC BOJIBI.

Perspectives of using hydrophytes for pre-treatment of wastewater in the PUC “Zhytomyrvodokanal”

L. Romanchuk, T. Fedonyuk, V. Pazich

The article includes the results of the studies of the effect of water purification using hidrophytic loading, and resistance of
macrophytes of Pistia stratiotes L. and Eichhornia crassipes (Mart.) Solins species to highly polluted water. The study proved
their capacity to treat water and defined the high range resistance to pollution.
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Biological treatment is the most common way to remove organic matter from urban wastewater. Biological treatment plants consti-
tute about 55 % of the total number of treatment facilities. In recent decades the tendency to changing the qualitative composition of the
urban wastewater has been observed due to increased the proportion of nitrogen and phosphorus-containing organic compounds, presence
of high concentrations of heavy metals, synthetic surfactants and other substances. Many biological treatment facilities were designed in the
1950s and met the environmental standards of that period, but currently due to technical reasons are not able to ensure the adherence to the
present day norms of allowable discharges of pollutants into natural water reservoirs, including biogenic elements.

Therefore, the development of the techniques aimed at reducing the content of biogenic elements in the biological treatment of urban
wastewater has become an urgent task. According to the literature data, the effective method of biogenic elements removal is the use of
higher water plants (HWP). There is evidence of the use of certain hydrophytes in the process of biological treatment of municipal
wastewater.

Higher water plants significantly affect the chemical properties of water and acts as a biological filter in the process of natural self-
purification of water reservoirs. Under the conditions of Polissia region in Ukraine, a number of these plants have been grown for further
purifying agricultural and residential wastewater. However, environmental, biological and economic properties of hydrobionts have been
insufficiently studied under the conditions of Zhytomyr region. Therefore, the study of hydrophyte application presents a considerable
economic interest.

The study was aimed at testing the hydrophytic wastewater treatment, defining the water purification effect in model laboratory sys-
tems, and identifying the most promising hydrobionts, suitable for these purposes.

During the research all the indicators showed improvement. In particular, the water transparence rate before loading into the bioreac-
tor was determined as “muddy”. In 10-day period its muddiness decreased and the wastewater was characterized as “slightly muddy™.
Within next fortnight the study showed further improvement of its quality by this indicator and at the end of the study, the water was char-
acterized as “transparent”.

The content of suspended particles over the entire period of the research tended to reduce. The amount of suspended particles de-
creased by approximately one-third in the samples with water plants. The reduction of suspended particles was not recorded in the control
sample (within 3 %). Under the conditions of the study, the pH of water during all period of the study amounted to 7.0-7.9. The analysis of
nitrogen metabolism was performed taking into consideration possible transformation processes of nitrogen forms, because during the
whole research period they tended to vary considerably, which is typical of biological treatment facilities. Obviously, this can be explained
by the high content of ammonia nitrogen (0.79-0.83 mg/1) at the beginning of the research and its transformation into nitrite later. The re-
duction of ammonia content was clearly observed in case of aquatic organism cultivation, during the research period it decreased by one
third of the total content, while in the control sample the ammonia content remained practically unchanged.

The similar increased nitrate amount in all the samples was observed for about a month; later the content began to reduce, which
meant that the oxidized forms were assimilated by the hydrobionts.

The appearance of oxidized forms of nitrogen indicates a profound process, as their increase with the overall reduction of BOD sug-
gests that carbonaceous compounds are being oxidized.

Phosphate consumption by hydrophytes was quite rapid. The phosphate removal comprised about 80-90 %. In the control sample the
phosphates fluctuated slightly and their content decreased by 7 %.

COD and BOD rates reduced by approximately half with hydrobiont-containing samples, and in the control sample the
reduction was 10 %.

Iron content in all samples under hydrophytic wastewater treatment also decreased by half. In the control sample iron concentration
changed slightly.

In the process of hydrophytic treatment, the decrease of the total mineralization of water was rather slow. At the end of the study the
reduction of solids in all samples of hydrophytic treatment was approximately at the same level and amounted to 11-12 %, in the control
sample this indicator has changed by only 3 %, which is 7-8 % less than in the samples of hydrophytic treatment.

The best treatment for anionic surfactants was observed in the sample with plants of E species — 60 %, in other samples it was
40-44 %. The reduction of this indicator in the control sample was not observed.

Water hydrophytic treatment techniques, macrophytes of the Pistia stratiotes L. and Eichhornia crassipes (Mart.) Solims cultivation,
which are resistant to aggressive pollutants contribute to our knowledge of water plants use in wastewater rehabilitation in Zhytomyr
region.

Key words: biological treatment, pollution hydrophytes, sewage.
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CTEPWIIBAILISI COMATUYHMX BPYHBOK
BUXIJTHUX ®OPM CAKYPU PRUNUS SERRULATA L.
JUISI BBEAEHHSI IN VITRO

HasezeHo pesyabratd A0CIiPKEHb 3 ONTUMI3aUil TEXHIKK MiAroTOBICHHs COMATHIHUX OPYHBbOK BuXiaHux Gopm cakypu (Prunus
serrulata L.) s BBeAEHHSI in vifro, a TaKOX MO0y cTepuili3aTopa, Horo KOHIEHTpallii, eKCIo3HIlil 0OpoOKH Ta iHIINX MapameTpiB
TPoBeZIeHHS e(heKTHBHOI cTeprtizariil. BCTaHOBIEHO 0COOIBOCTI 3aCTOCYBAHHS 3aralbHOBKHMBAHHX 1 HOBUX CTEPHITI3aToOPiB Ta Mifiopa-
HO ONITUMAaJTbHI PESKMMH J11s1 eDEKTUBHOT CTEPMITI3ALIIT COMATHUHMX OPYHBOK BUXinHUX (hopM cakypu (Prunus serrulata L.).
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