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AT'POEKOJIOTTYHA XAPAKTEPUCTHUKA OCAIB
CTIYHUX BOJI M. XAPKOBA

Bucoki Temnu ypOanizanii B ApyTiii HOJOBHHI MUHYJIOTO CTOJITTS IPUBEIH HE TUIBKH JI0 3POCTaHHS MiCh-
KOTO HACEJICHHS, ajie 1 AK HACIZOK — M0 301IBIICHHS 00CATIB BiIXOiB TEXHOTEHHOTO MOXOKeHHS. [Ipu Bupi-
IICHHI 3aBJaHb 3 OYHUINCHHS MiCHKHX CTIYHHMX BOJ HEMHHYYE BHHHKA€E MPOoOJIeMa yTHIII3amii ocadiB, MO YTBO-
prototeest. Mera. Hajatu arpoekosioriude oOrpyHTYBaHHS MOKIMBOCTI 3aCTOCYBAaHHS OCAJIiB CTIYHHX BOJ M.
XapkoBa y arpapHoMy cektopi. Meroan. AHaJiTH4HI, JTa0OpaTOPHO-MOJCIBHI 1 CTaTUCTUYHI. Pe3yapTaTm.
Hanana arpoxiMiuna Ta ekosorigaa orinka OCB 3 koMIuiekcy 01070Ti9HOT ourcTKH «be3moaiBchkuii» M. Xap-
KOBa Ta BCTaHOBJICHA IX BIANOBITHICTP BUMOTaM HOPMATHBHUX JOKYMCHTIB 3 OOIPYHTYBaHHSIM MO>KJIHBOCTI
3aCTOCYBaHHS y arpapHoMy cektopi. BucHoBku. Beranosieno, mo OCB MicTSTh TOCTaTHHO BHCOKHI BMICT
opraniyHoi pe4oBuHH (OiIbIIE 52 %) Ta OCHOBHUX €JICMEHTIB )KHUBJICHHS (3araabHux ¢opM a3oty i pocdopy), a
TAKOX JIOMYCTUMY KOHIICHTPAI[IF0 MIKPOCIIEMCHTIB Ta BaXXKHUX METAJIB 32 BUMOI'aMUA HOPMATUBHUX JJOKYMCHTIB,
1110 00YMOBJIIO€ TIEPCHIEKTHUBY 1X 3aCTOCYBaHHS SIK JOOpHBA.
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AGROECOLOGICAL CHARACTERIZATION OF SEWAGE SLUDGE OF KHARKOV

The high rate of urbanization in the second half of the last century led to not only to the growth of urban
population, but also as a result to increasing of amount of production wastes. During solving problems with mu-
nicipal wastewater treatment inevitably the problem of disposal of sewage sludges is arised. Purpose is to pro-
vide agroecological substantiation of possibility of application of sewage sludge of Kharkov in the agricultural
sector. Methods. Analytical, laboratory modeling and statistics. Results. Agrochemical and ecological assess-
ment of sewage sludge of WWTP "Bezlutskiy" at Kharkov are given, compliance with the requirements of nor-
mative documents and substantiation of possibility of application of sewage sludge in the agricultural sector are
established. Conclusions. It is found that sewage sludge contain sufficiently high amount of organic matter
(more than 52 %) and major nutrients (total nitrogen and phosphorus) as well as acceptable concentrations of
micronutrients and heavy metals according to the requirements of normative documents. Prospects of sewage
sludge application as fertilizer is established.
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ZXapbkoecmw? HayuonanbHulll yHugepcumem umenu B. H. Kapaszuna

AT'POEKOJIOT'HYECKAS XAPAKTEPUCTHUKA OCAAKOB CTOYHBIX BO/I I'. XAPBKOBA

Bricokue TeMmbl ypOaHHW3alMy BO BTOPOH MOJIOBHHE IPOILIOTO BEKa MPUBEIH HE TOJBKO K POCTY TOPOJ-
CKOT'0 HACEJICHUS, HO ¥ KaK CJICJCTBHE - K YBEIHYCHHIO 00hEMOB OTXOJIOB TEXHOTEHHOTO MPOUCXOXKAcHuUs. [Ipn
pEIIeHUH 3334 [0 OYUCTKE FOPOJCKHX CTOYHBIX BOJ HEW30€)KHO BO3HUKACT MpoOIeMa YTHIIM3AIUH 00pa3yro-
mmxcst ocankoB. Leas. [IpenoctaBuTh arposkonormyeckoe 00OCHOBaHHE BO3MOXXHOCTH MPHUMEHEHUS OCAIKOB
CTOYHBIX BOJ T. XapbKoBa B arpapHoM cekrope. MeToabl. AHATHTHYECKUE, JTaADOPaTOPHO-MOJICIIFHBIC U CTATH-
ctuueckue. Pesyabrarel. JlaHa arpoxumudeckas u dkonorudeckas orenka OCB u3 koMmIuiekca OMOJIOrHIecKon
ounctku «besmomoBckuii» r. XapbKkoBa, U YCTaHOBICHO WX COOTBETCTBHE TPEOOBAaHUSAM HOPMATHBHBIX TOKY-
MEHTOB ¢ 000CHOBaHHEM BO3MOXKHOCTH NPIMEHEHHS B arpapHoM cexTope. BeiBoabl. Ycranosneno, uro OCB
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COJZIEpXKAT TOCTAaTOYHO BBICOKOE CONEpKaHHWE OpraHWdecKoro BemiecTBa (Oomee 52%) M OCHOBHBIX AJIEMEHTOB
nmutaHus (00mux Gopm azora u hocdopa), a TakKe TOMYCTUMYIO KOHIIEHTPAIIHIO MAKPOIJIEMEHTOB H TKEITBIX
METaJUIOB M0 TPeOOBaHUSAM HOPMATHBHBIX JOKYMEHTOB, YTO OOYCJOBJIHMBACT HEPCICKTUBBI MX NPUMCHEHUS B

KadecTBEe YIOOpEHS.

KiroueBble cioBa: AarpOXUMHUYECCKNE TTOKA3ETCIIN, 6I/IOTCCTI/IpOBaHI/Ie, CI)I/ITOTOKCI/I‘-IHOCTL, TSAXKCIIBIC MCTAJI-

JIbl, MUKPOSJIEMEHTBI

OOcArn HaKOMWYEHHS OCAAIB CTIYHHX
Bon (OCB) 3mnauni: y CIIIA yTBOprO€TBCS
7vma T OCB, B fAnownii — 2,3 mun T [1]. B
Ykpaini yrBoproeTbes Omm3pko 1,8 MIH T Cy-
xoi pegosnan OCB Ha pik [2]. Bouu 3aiima-
I0Th 3HaYHI IPUMICBKi TEPHUTOPII.

Y M. XapKkiB KOMITIEKCH 3 0OPOOKH CTi-
yHUX BoJ 1 ocany "/lukaniBcekmii" (KBOJ) i
"besmoaiserkuit" (KBOB) € naitOinpmmmu B
Vkpaini [3]. Kigekicte OCB Bosorictio 97 —
98 %, sKa IIOPIYHO YTBOPIOETHCS Ha 000X
cranmisx — 6imsme 1 man m°. Ha koMmiekcax
pO3TalIOBaHi TPH JUISHKA MYJIOBHUX MaiilaH-
4yuKiB, Twomero Oimbire 120 ra (3a moTpedm
260 ra), me BimOyBa€eThCsl NMPUPOJHE 3HEBOJ-
HeHHs Ta miacymyBaHHs OCB, ockinbku He
OCHAIEH] Hi JPEHaXHOI0 CHUCTEMOIO, Hi TOK-
PUTTSM BiJ OMajiB, Hi CHCTEMOIO 3 YIIOBIIO-
BaHHs JIETIOUMX CIIONYK Tolo. Takuii mporec
3HEBOJHCHHS € 3aCTapuUldM 1 BUMarae IocCTiii-
HOT'O PO3LIMPEHHS MYJIOBUX MaiaaHuKKiB [3].

3a OinblI HIX IATAECAT POKIB (PYHKI-
onyBanHs KbOb, Ha MynoBux MaiinaHumkax

Bcmyn

Hakomu4uBcs 3HayHui obcar OCB, mo crBo-
PIOE €KOJIOTiYHY Ta COLiabHYy Hampy>KeHiCTb
Ha mpwiernux teputopiax. Cyxuil ocam pos-
MTOBCIOKYETHCS BITPOM Ha CYCifHI yTiams Ta
IUISTHKHY pekpeartii moomusy p. Y, MpoayKTH
3ropsgHHAa B pe3an>TaTi YHUCJIICHHUX IT0XKEXK BU-
KHJIAIOTHCS B aTMOChEpY.

3 iHmoro 60Ky, JOCIIPKEHHSMH IOBE-
neHo 3HauHui noteHmian OCB mns Bmposa-
JDKEHHS y CUIbCbKe TrocnoaapcTBo. loBeneHo
no3uTrBHY Aito OCB Ha mokpaiieHHs BOIHO-
¢isnyHnX, (I3UKO-XIMIYHMX Ta arpoXiMiuHUX
MMOKA3HMKIB, IMABUIIECHHS O10JOT1YHOI aKTUB-
HoCTi IpyHTiB [4, 5, 6]. Kpim nporo, OCB xa-
PaKTepHU3yIOThCS BHCOKAM BMICTOM OpTraHid-
HO1 PEYOBHHH, 1110 TOBOPUTH IIPO IEPCIEKTUBY
HOro BHUKOPHCTaHHS IUIS HONOBHEHHS 3araciB
TYMyCy Ta MOKpAIIeHHs HOTo SKOCTI Y TPYHTI,
TUM CaMHM 30UIBIIYIOUM CEKBECTpAIil0 BYT-
JICITIO, IO CIIPUATHME TMOJIIIICHHIO €KOJIOT Y-
HOTO CTaHy HABKOJIMIIHBOT'O HMPUPOIHOTO Ce-
penoBuIIa.

Memoouka oocnioicennsn

HocmimkenHs BukoHyBanu y Harriona-
JHLHOMY HayKOBOMY HEHTpi «[HCTUTYT IpyHTO-
3HaBcTBa Ta arpoximii imeHi O. H. CokostoBchb-
KOTO» y J1abopaTopii opraHi4yHUX JOOpHB i Ty-
Mycy (cBimourBo mpo arectamiro  NelOO-
154/2014).

AHani3 ocajiB CTIYHUX BOJ| MPOBOIU-
JIM 32 JIIFOYUMH HOPMATUBHUMU JOKYMEHTAMH:
BiZOIp Ta MIArOTYBaHHS [0 aHali3yBaHHS 3a
I'OCT 26712-85 [7]; Bu3HAa4YeHHS TpaBiMeT-
PUYHMM METOJOM MAacOBOI YacTKU CyXoi pe-
yoBuHU 3a [OCT 26713-85 [8]; Bu3HaueHHS
macoBoi gactku 3o0mu 3a TOCT 26714-85 [9];
BU3HAYaHHS TUTPOMETPHYHUM METOZOM CyMa-
PHOI MacoBOi YaCTKU a30Ty Ta MacOBOi YaCTKH
amoHiitHoro asory 3a JICTY 7911:2015 [10];
BU3HAYaHHS (HOTOMETPUYHUM METOJOM Maco-
Boi wactku 3aranbHOTO Qochopy 3a 'OCT
26717-85 [11]; BusHayaHHa  [OdYM SIHO-
(l)OTOMeTpI/I‘lHI/IM METOAOM MacoBOl YaCTKHM 3arajib-
Horo kamiro 3a JICTY 7949:2015; BOOHUHA MOKa3-
Huk pH 3a TOCT 27979-88 [12]; Bu3HauaHHs
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TEpMOTPABIMETPUYHUM MAacOBOI YaCTKH Opra-
uigaoi pewosuum 3a JICTY 8454:2015 [13];
BU3HAUCHHS BMICTYy MIKPOEJIEMEHTIB Ta BaXK-
KHX METaJiB aTOMHO-a0COpOIitHIM METOIOM
Ha crektpodortomerpi CarypH-4 micis 030-
JICHHS 3 TOCIIAYIOYHM PO3YUHEHHSIM y COJIsi-
Hokuchii BuTsokii (10 % HCI) [14].
Busnauenns  ¢iroroxcuunocti OCB
MPOBOJIMIIA METOAOM OioTecTyBaHHS B nabo-
partopHO-MozaenbHUX ymoBax [15]. ¥V BomHmHx
BUTsDKKax 3 OCB (cmiBBiTHOIIEHHS! pEYOBUHA
: pozumH - 1 : 10) 3amouyBanu Ha /100y HACIH-
Hs Kpec-canary (Lepidium sativum L.). ITotim
y yamkax Ilerpi po3mingyBanu no 25 HaciHUH
Ha (QUIBTpYBaJbHOMY TMariepi, MONEPEIHBO
3BOJIOKEHOMY JINCTHIIHOBAHOIO BOJIOIO Ta MPO-
pouryBanin 5 ni6 3a temmneparypu 22-24 °C.
[loBTopHicTs Jgocmigy mecTukpaTHa. Tect-
rmapaMeTpH ISl OI[IHKA TOKCUYIHOCTI: CXOXKICTh
HaciHHA, MOpP(QOMETPHUYHI MapaMeTpH MPOPOC-
TKIB Ta iX 3arambHa Maca. DITOTOKCHYHHIA
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epexr (OE) BuzHayamum y BiicOTKax A0 JOB-
JKMHI KOPEHEBOI CHCcTeMH 3a (hopmyinoro [16] :

oA=L 100
Lo

ne Lo — cepenHs n1oBKUHA KOPEHsI POCIHHH,
I1I0 BUPOILIEHA HA KOHTPOJILHOMY CEPEIOBHIL, CM;

LX — cepeHs TOBKIHA KOPEHST POCIHHY, 110
BHPOIIICHA 11T BILTMBOM TOKCUYHOTO (PAKTOPA, CM.
HerokcnuHumMu BBakanu TpoOH, B
SIKUX TPUTHIYEHHSI POCTY KOPCHIB HE MEPEBU-
uryBaso 20 % BiZTHOCHO KOHTpOITO [6].

Pezynomamu docnioxcenns

3a OTpUMaHUMH aHATITHYHUME TAaHUMHI
moao0 ckinagay ocaniB crivaux Boa (OCB) 3
MYJIOBHX MaWTaHYMKIB KOMIUIEKCY OioJorid-
HOI oumMcTKH «be3momiBchkuity M. XapkoBa
MOJKHA 3pOOMTH BHCHOBOK, III0 JIOCTaTHBO BH-
COKHIA BMICT OpraHiuyHoi peqyoBuHH (Oinbine 52
%) Ta OCHOBHMX EIIEMEHTIB JKUBJICHHS (3ara-
JpHUX (GopM a3zory, (ocdopy) OO0YMOBIIOE
MEPCICKTUBU 3aCTOCYBAHHA ILOCJ’IiZ[)KyBaHI/IX
OCB sk no6puBa. Huspka BOJOTICTh 3pa3KiB
(42 %) € nyxe BaXIMBUM (DaKTOPOM UIS €KO-
HOMii BUTpaT Ha TPAHCIOPTYBAaHHS Ta 3HAYHO
crpollye arponpuiiomu moao BHeceHHs OCB

y IPYHT.

ATpoXiMiyHI TIOKa3HUKH JOCIHIKyBa-
Hux OCB BigmnoBigaloTh BUMOTraM YHHHOTO
OCTY 7369:2013 [17]. Ommak, Bim3HaueHO
HHU3BKIM BMICT Kallifo, IO TPHUTaMaHHO IS
LIOTO BHJY BiJIXOIB, Ta Ma€ HACTYITHI IILIAXH
BUPIIICHHS: JIOJaBaHHS KaJTiHHUX TOOPHUB 0
OCB (cynbdar kamiro, XJIOpPUCTHH Kajdiil To-
10), 3aCTOCYBaHHS Ha IPyHTaxX 3 BUCOKOIO 3a-
0e3MeYeHICTIO KajieM (YopHO3eMH), abo Mo3H-
uionyBanHss OCB sk azotHO-(hocdopHOTO I10-
OpvBa 3 HEOOXIAHICTIO JOAATKOBOTO BHECEHHS
KaJito g0 1pyHTy. Arpoximiuauii ckinag OCB 3
KOMIUTeKCY OiomoriuyHoi ounctku «besmromis-
ChKHD» M. XapKoBa HaBeeHO y Tadmuii 1.

Taoauna 1

ArpoximMiuHnii cKk1ag ocaaiB CTIYHMX BOJ 3 MYyJOBMX MaiilaHYUKIB KOMILIEKCY
Oiosioriunoi ouncrku «be3nwaiBebkuiin» M. XapkoBa

HoKasHuKm @akTHYHUI BMicT, % Ha cyXy pe4OBHHY

1 2 cepeaHe
MacoBa yacTka cyxoi pe4oBUHHU 44,93 39,68 42,314£5,25
MacoBa yacTka opeaniunoi peuosunu 54,00 51,50 52,75 +£2,50
MacoBa yacTka 3azanvnozo gy2neyio, Csae. 24,53 19,21 21,87 £5,32
MacoBa gacTka 3araisHOro azomy, N 3,65 2,89 3,27+0,76
MacoBa gacTka 3araisHOro ghocghopy, P,0s 3,85 5,10 4,47+1,25
MacoBa yacTka 3arajbHoro Kauiro, K,O 0,22 0,37 0,29+0,15
PHop 6,2 6,9 6,6£0,7
Cnigsionowenna C:N 7 7 7

Binemricts aBtopiB [18, 19] Bka3syioTs,
10 HAHOIBIIOI MEPEeIIKOA0I Ha HUIAXY BH-
kopuctanHsi OCB y cinbCbKOMY TOCOAApCTBI €
migBuIeHi KoHueHTpamii BM. BinMmivaerbcs
3Ha4Ha BapiabenbHICTh ckiaxy OCB 3a BMic-
TOM MiKPOEJIEMEHTIB 1 B&)KKHX METaJIiB.

YcTaHoBIEHO, IO BMICT BaXKKHX METAIIIB
(Pb -7 r/1; Cr — 63 r/t; Cd — 16,7 r/1) y mocmi-
mwxyBaHux OCB 3 komiekcy 0iooridnoi o4u-
ctku «besmroniBcbkuit» M. XapkoBa He mepe-
BUIIyE JIOMYCTUMUX KOHIEHTpPAIi 3TiJHO
JACTY 7369:2013 [17]. BinnoBigao mo rpy,
BUJIUICHUX Ha OCHOBI BMIiCTy Ba)KKHX METaJIiB B
OCB nmocmimkyBaHi ocaadl BIiTHOCITBCS IO
nepioi (3a BMICTOM CBHHITIO Ta XpPOMY) Ta IO

TPeThoi (3a BMICTOM KaJMil0) TpymH, IO HE
3000B’513y€ MPOBOAUTH MEPEPOOKY a00 OUHCTKY
Ta j03BoJsie 3acrocoByBati OCB y cibcbKOMY
TOCIIOJIAPCTBI 3 000B’SI3KOBOKO PETIIAMEHTAITIEO
MEPIOAMYHOCTI Ta 03 BHECEHHS (Tabi. 2).

3 1 1 cyxux OCB 3 MynoBUX MaiiJlaH4U-
KiB KOMIUTIEKCY OioyoriaHoi ouncTku «besmro-
TIBCHKHID M. XapKoBa y IPYHT MOke OyTH BHe-
CEHO y cepeHboMy 746,9 T mini, 17148,7 T 3a-
miza, 1093,9 v uuuaky, 8,9 T KobambTy, 64,5 T
Hikero, 625,7 r maprasio. I1ix yac yn1oopeHHs
cinmecpkorocnoaapchkux Kyastyp OCB MoxyTh
POBIIISLIATHCS SIK JUKEPETIO MiKpOeJIeMEHTiB.

ITopiBHSILHUN  aHaAI3  arpoXiMidHHX
nioka3HukiB OCB, skt BUKOPHCTOBYBAIH Y
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Tabauus 2

BignmoBigHicTs BUMOraM HOPMATHBHHX IOKYMEHTIB 0caiB CTIYHHX BOJ 3 MYJOBHX Maii1aHYUKIB
M. XapKoBa 3a BMiCTOM MiKpoeJieMeHTiB Ta Ba:KKUX MeTaJIiB

HomycTtumi Besimuunu Bmicty BM B OCB,
Eaement Bwmict, Mr/kr Fﬂ[lz(O]C ¢ Yipaina [17]
I'pyna 1t I'pyna 2? I'pyna 33
Cd 16,7 20-40 3-5 5-15 15-30
Co 8,9 - 5-20 20-50 50-100
Cr 63,0 - 100-400 400-600 600-750
Cu 746,9 1000-1750 100-300 300-700 700-1500
Mn 625,7 - 250-750 750-1500 1500-2000
Ni 64,5 300-400 50-75 75-150 150-200
Pb 7,0 750-1200 100-200 400-600 600-750
Zn 1101,9 250-4000 300-1000 1000-2000 2000-2500
Taoauus 3
Hopmarusu arpoximiyaux noxkasHukis y ckiaati OCB 3a BukopucTaHHsl iX sik 100puBa
Ha3ga moKasHuKa Hopma 3a DakTHIHUH
JACTY 7369 Bmict B OCB
MacoBa yacTka OpraHiyHOi pe4OBHHH,
o 40 59,1
% Ha CyXy PEUOBHHY,HE MEHIIIE
Peakist cepenosuia (pH) 6,5-75 6,9
MacoBa gacTka 3araibHOro a3oty (N),
0 15 3,27
% Ha CyXy PEYOBHHY, HE MEHIIIE
MacoBa 4yacTtka 3arajibHoro ochopy
0 0,7 4,47
(P,05), % Ha cyxy pe4oBHHY,HE MEHIIE

JOCHI/DKEHHSX, 3 BAMOTAMH YNHHUX HOPMaTH-
BHHX JIOKyMeHTiB Ykpainu [17] Ta €C [20] y
rany3i BUKOPHCTaHHS 1X SK JOOpHBa JIOBEIO
BIATIOBIAHICT IIMM BHMOTaM, Maibke 3a BCiMma
nokasHukamu (Ta0m. 3). Ciig BiAMITHUTH, IO
€BPOIEHCHKOI0 TUPEKTUBOIO 1li MOKa3HUKH HE
00MEXY€eThCSI KOHKPETHHM PiBHEM, iCHYIOTh
TIIBKA PEKOMEHJAIll 1100 KOHTPOJIIO arpo-
ximiyamux BrnactuBocteit OCB, siki BUKOpHCTO-
BYIOTb ISl yJOOpEHHs CiIbChKOTOCHOAapCh-
KHX KYJBTYP

BwMicT opraniyHOi pedoOBHHH, 3arallbHHX
¢dopm azory i pocdopy B nociimkysanux OCB
Biznosinae Bumoram JICTY 7369 : 2013 [17].

CaniTapHo-Tiri€HIYHE HOPMYBaHHSA
OCB mnpoBoauThCsl 3a HAasABHICTIO OakTepii
TpyNy KHMIKOBOI MajJM4KH 1 MAaTOTEHHOI MiK-
podopu. 3aboponeno BHecenns OCB, 1o
MICTSTh MATOr€HHI MIKpOOpraHi3MH, 30KpeMa
CaJIbMOHEIIH, )KUTTE3JATHI UL IreOreIbMIHTIB
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Ta, SIKIIO 1HJAEKC OakTepill TPYNMU KHUIIKOBOI
nannyku nepesuirye 50000 on./mv’. Bimmosi-
JTHI aHaJi31 MOTPIOHO MPOBOIUTH IS KOXKHOT
naptii OCB. 3He3apaxkeHHs MOXe OyTH 1oCs-
rHyTo 1IsxoM BUTpUMKH OCB Ha MymoBux
MaiilaHYMKax TMPOTArOM TPbOX POKIB (s
KJIIMaTHYHOI 30HU I, 10 SKOi BIIHOCHUTHCS Te-
PHUTOpIST KOMIUIEKCY eKCIUTyaTalii OYUCHUX
cCHopyz KaHajizamii JgiBoro Oepera) abo 3a 10-
MIOMOTOI0 IILJIOTO Psiy pi3HUX MeToAiB. B moc-
JPKEHHSAX BHKOpHCTOBYBanmu 3pasku OCB
TpUBANOro 30epiraHHs Ha MYJIOBUX MaiijiaH-
YHuKax, mo 3rigHo [21] 3abe3neunso cradimiza-
IO CaHiTapHO-O0AKTEPiOJNIOTIYHMX Ta CaHiTap-
HO-TTApa3UTOJIOTIYHUX MTapaMeTpiB T00pHBa.
JlJ1s OIIHKY piBHS €KOJIOTIYHOI OE3MEeKU
y CydacHii KOHIENUii HOPMYyBaHHS SKOCTI
00'€KTIB TOBKULISI BEJIMKE 3HAYCHHS HAla€ThCS
OloTnyHNM mMoka3HHKaM. OTpUMaTH 3arajibHy
TOKCHUKOJIOTIYHY OIIIHKY KOMIIOHCHTIB IPHUPO-
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JTHOTO CEPEIOBUINA JO3BOJISIOTH METOAM Oio-
tecryBaHHs [22, 23]. Cepen HaHMOMKPEHIIHX
010JIOTIYHHUX METO/IIB OIIIHKU CTaHy JTIOBKULIS €
¢iToinaukanis. B ocHOBI METOAy JICKUTH UyT-
JUBICTh POCTHMH J0 €K30T€HHOT'O BIUIUBY, IO
BHSIBIISIETBCST B 3MiHI MOpP(]OJIOTIYHMX Xapak-
TEPUCTUK. bioTecTyBaHHS Ha pPOCIMHAX TECT-
KyJIbTypu - Kpec-canary (Lepidium sativum L.)
JIO3BOJISIE OIIHUTH PiBEHb TOKCUYHOCTI SIK Y pasi
3a0py/HCHHS IPYHTY BOKKUMH METajlaMH, BYT-
JICBOJTHAMH, PaTiOaKTUBHUMU PESYOBHHAMU TO-
110, TaK 1 B pasi il KOMIUIEKCHOTO 3a0pyIHEHHS

[15], kpiM [IBOrO METOJ] JO3BOJISE OIIHUTH IO
IIJTOTO KOMIUIEKCY TOKCHHIB.

Bimomo, 1m0 kpec-camatr Lepidium
sativum L., sk TecT-KyJabTypa, XapaKTepu3y-
€THCSI BHCOKMMH TIOKa3HUKaMH CX0XOCTi (01H-
36K0 100 %), O SIKi 3HIDKYIOTHCS Tif BILTH-
BOM TOKCHHIB y Tiporieci 6iotectyBanns [15].

Pesympratn BBy BuTsbKOok 3 OCB 3
KOMIUIEKCIB Oionorignoi ounctku «besmomis-
CBKHil» M. XapKoBa Ha CXOXICTh HACIHHS Kpec-
canary, MOpQOMETPUYHI MapaMeTpH MPOPOCTKIB
Ta iX Macy 3 o0urcIeHHsM (HITOTOKCHIHOTO ede-
KTy HaBeJleHO y Tabmnmii 4.

Tao6auus 4

BB ocafiB cTiyHHX BOJ 3 KOMILIEKCY Oiostoriunoi ouncTku «besmoaiBebknii» M. XapkoBa Ha CX0XKIiCTh
HACiHHA Ta MOP(OMETPUYHI NapaMeTPHU NPOPOCTKIB TeCT-KYJbTYPH (Kpec-cajar)

CxoxicTh, JoB:xuHa Jos:xuHa npo- | Maca po- DE,
BapiauT % KOPiHHS, CM POCTKAa, cM CJIMH, T %
CepeaHe 3 6-TH MOBTOPEHb
KoHTposb (aucTiuiIn0BaHa Boja) 99 3,1+0,5 1,1+0,3 2,4+0,2 -
Bursxkka 3 OCB 3 komiuiekcy 6io-
JIOTiYHOT OunCcTKH «be3oiBCh-
9 SO 97 2,84+0,3 1,1+0,3 2,3+0,1 9
Kuit» M. Xapkosa (CITiBBITHOIICH-
Hst peuoBnHa: Boja 1 : 10)

Bimomo, mo OCB TOKCHYHY [Hif0 MO-
JKYTh TIPOSIBIISATH BaXKKi METaJH, SIKi MiCTAThCS
B IMIJBUIICHUX KOHIEHTpAIlisX, ajie Ha JYMKY
neskux gochigaukiB [15], (iTOTOKCHYHICTD
OCB 3a3Buuaii He BHUSBISIETHCS, TOMY IO Op-
TaHiyHi choiyku, 1o Mictsateess B OCB,
3B’SI3yIOTh MeTaln y GOopMHU 13 HU3BKOIO Oio-
JIOCTYTIHICTIO.

BcranoBneHo, 1o A0CiipKyBaHi 3pa3Ku
XapaKTepu3ylThcs cnabko BHpakeHUM (iTo-
TOKCHYHUM €(QEKTOM, aKe sl OCITiDKyBa-
HOTO BapiaHTy IOCHiNy, HPUTHIYEHHS POCTY
KOpPEHIB Kpec-canary He nepeBuinysaiio 20 %
MOPIBHAHO 3 KOHTpolsieM. JlabGopaTopHuii Mme-
TOJ O10TECTYBaHHS MOKa3as, 110 AOCIIIKYBaHI
OCB He MICTATh QITOTOKCHYHHUX CHOJYK Ta iX
3aCTOCYBaHHS HE 3aBJACTh IIKOIU POCIMHAM.

Bucnoeku

3a OTpUMaHUMHU AHATITUYHUMH JTAHUMH
oo ckiany ocaaiB crivaux Box (OCB) 3 my-
JIOBUX MAaMIaHYMKIB KOMILICKCY O10J0Ti4HOT
ouncTtku «be3moaiBChkuity M. XapkoBa JIOBe-
JIEHO, IO BOHHM MICTATh JOCTAaTHBO BHUCOKHM
BMicT opraHiyHoi peyoBunH (Oinbiie 52 %) Ta
OCHOBHHX €JIEMEHTIB JKHUBJICHHS (3arajJbHUX
¢dopm azoty, dochopy) i e 00yMOBIIOE TIEpC-
NEKTUBH 3acTOoCyBaHHA aociiukyBanux OCB
SIK ToOpHBa.

OcHOBHUM (pakTOpoM, SIKHH OOMEXye
Bukopuctands OCB B skocTi 100puBa, € BMICT

B iX CKJIaji coiel Ba)XKKMX METalliB. YCTaHOB-
JIEHO, 10 BMICT Bakkux MeTaiiB (Pb — 7 r/T;
Cr — 63 1/1; Cd — 16,7 1/T) y JHOCHTIDKyBaHUX
OCB 3 xomrutekcy 6ionoriuHoi ounctku «bes-
JIIOMIBCHKHIDY M. XapKoBa HE TEPEBHIILYE JIOIY-
CTUMHX KOHIICHTpAITi it 3rIHO JACTY
7369:2013. JlaGoparopuuit Meronm OioTecTy-
BaHHSI 1O0Ka3as, 1o gociipkyBadi OCB He mic-
TATHh (DITOTOKCUYHUX CHOJNYK Ta iX 3aCTOCYBaH-
HS HE 3aBJaCTh IIIKOJH POCIIMHAM.
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