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The paper presents results of experimental tests of the influence of EM preparations for renewable capacity of
soil contaminated, clean water and grow food for fattening cattle.

Bcmyn

3apa3 BuBueHo npubau3Ho 3000 BuaiB MikpoOoB. OnHI 3 HUX B IUIOMY JIOMOMAararTh >KHUBUM
icTOTaM, a 1HUIl iX NPUTHIYYIOTh a00 HUMH XapuyroThes. [lepiri poOasTh Macy KOPUCHHUX CIIPaB:
BUPOOJISIIOTE  OpPraHiky LUISIXOM (OTOCHMHTE3y (BCl BHUOM OJHOKIITUHHUX BOJOPOCTEH 1
(OTOCHHTETUYHUX OaKTepiil - camMe BOHM HACHUYIOTh Xap4yyBaHHSAM BOJM OKEaHIB, PIYOK, 03ep 1
CTaBKiB, 1 "ToayroTh" BCIX IHIIMX iXHIX MewikaHuiB. [Ipuranaiite: 3amiicHsBUIa, 3ejieHAa BoJa —
MIpEeKpacHe JT0OpUBO 1 CTUMYIIATOP POCTY!); MEPETBOPIOIOTH a30T MOBITPS B a30THE JOOPUBO JUIs
pociuH (Oaktepii - azoTodikcaTopu, 30Kpema ¥ Ti, MO KUBYTh B Oylb0ax Ha KOpeHIX 0000BHX);
PO3KJIaJAal0Th OPraHiuHi 3aJMIIKU O MPOCTUX PEYOBUH (LUIMM JIET1I0H THUJIBHUX, OPOJMIIBHUX 1
KBaCHHMX OakTepiil, IPLKDKIB Ta IHIIUX TPUOKIB, 3aBASIKU SKUM 1 YTBOPIOETHCS IPYHT, 1 1O KOPIHHS
MIOBEPTAETHCS BCE, 1[0 POCIUHU KOJUCH B3sUIU 3 Hel) [1].

Came 1 rpyna MikpoOiB BUpOOJIsie KOMIIOCT 1 IIEPETHIN; 0arato 3 HUX aKTUBHO OYHIIAIOTh
BOJly 1 TPYHT B BCSKHMX 3QJIMIIKIB 1 BIIXOHIB, 3BUIBHSAIOTH MIHEPAIU - E€JIEMEHTH >KHBJICHHS,
MepeBO/IAYM iX y BUIBHMM CcTaH (11 MIKpOOM BHKOPUCTOBYIOTH €HEPril0 pO3Majy HEOpPraHidyHUX
CIOJIYK, 3YCTPIYaIOThCA 1 B rapsiuux JpKepesax, 1 Ha BEJIUKUX TNIMOMHAX, B 3eMHIM KOp1); HapellTi,
epepoOISIOTh WKUIMBI Ta OTPYHHI PEYOBUHM B HELIK|UIMBI, AKIIO TUIBKK caMml HE TMHYThH (Maca
OaxTepiil, 0 3aCTOCOBYIOTHCS ISl OUMIIEHHS CTIYHUX BOJI, TBAPUHHUIIBKUX MPUMIIIEHB TOIIIO ).

barato xTO0 3 mepepaxoBaHUX MIKpPOOIB CTBOPIOIOTH ()OH, HENPUNHHATHUN I KUTTS
HIKIVIMBUX MIKpPOOiB, 1 BUTICHSIOTH iX 13 cepenoBuuia. i MikpoOM HIKOJIM HE HIKOASTH >KMBOMY,
HaBIIakH, iX poOOTa CTBOPIOE JJIsl 370POB'Sl POCIIMH, TBAPHH 1 JIIOJAUHU HalKpail ymoBH. binsbko
COTHI BUJIB iX HACEJISIOTh Halll NUTYHKOBO-KHIIKOBHH TPakT, 1 6€3 HUX HEMOKJIMBE HOpMaJlbHE
TPaBJICHHS: 11€ — CAHOTEHHI (3/I0POB'Sl HAPOHKYIOTH) a00 pereHepaTUBHI MIKpOOH.

[Hma rpyma maroreHHuX abo JereHepaTMBHMX MIKPOOIB BHJAUISE IIKIJIMBI Ta OTPYHHI
pEUOBHMHHU (HANpHUKJIAA, CMEP/IOYl ra3u - MeTaH, aMiak, CIpKOBOJIEHb Ta 1HIIl; a00 TOKCHHH, IO
BUKJIMKAIOTh PO3JaJUd OpPraHi3My, K 1€ poOJsTh XBOPOOOTBOPHI MIKpOOM); BUKOPUCTOBYE *KUBI
KIITUHU JUIS SKUTTS. 1 XapyyBaHHS, BUKIMKAIOUM XBOPOOM TBApUH 1 POCIMH. SIKIIO Takux
MIKpOOPraHi3MiB 3aHaJTO 0arato, BOHM MOXYTh BUTICHATH 3 CEPEIOBHINA KOPUCHI MikpoOu. Tomy
HAaCHYEHHs OCTaHHIX J03BOJISIE PEreHepyBaTH TEXHOJIOTTYHE ab0 HABKOJIMIIHE CEpPEAOBHIIE Ta
CHpuse peasizalii OUMIYBaJIbHUX YU BIJHOBIIIOIOUHX MPOIIECIB.

MikpoOu, SIK 1 1HIII KHUB1 ICTOTH, CXWJBHI "HTH 3a JifgepoM": y OyIp-SIKOMY CepelOBHUIIL
LIBUJIKO 3aBOMOBYIOTH JIIEPCTBO JEKLIbKAa OCHOBHUX BHJIIB MIKpOOIB, a BC1 1HIII M1JIAIITOBYIOTHCS
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i HUX. Skujo 3abe3meunTd Ta MIATPUMYBATH IepeBary KOPUCHHUX MIKpPOOIB, BOHM NMOYHHAIOTh
MIPEBAIIOBATH 1 3MIHIOBATH BJIACTUBOCTI CEPEIOBHINA B KPAIly CTOPOHY.

Po3pobneni st 3abe3meueHHss O3HAYEHMX MPOIECIB mpenapatd 3 ePEeKTUBHUMH
MikpoopranisMamu abo Tak Ha3zBaHi EM — mpenapatu MoxXyThb MicTUTH Osin3bko 80 mtamiB
KOPUCHHUX MIKpoOiB. TakMM YMHOM HPOCTEXKYETHCS TOCTATHHO BHCOKHI MOTEHIIIa] 3aCTOCYBAHHS
EM - npemnapariB A epeKTUBHOTO OIlOJOTIYHOTO OYHMIIEHHS TEXHOJIOTTYHUX CEpeOBHIL,
BITHOBJICHHSI MIKPOKJIIMATY Ta IHIIMX OYMCHUX IPOLECIB, 110 OOIPYHTOBYE aKTYyalbHICTh JAHUX
JNOCHKeHb. Sk pe3ynbTar Takoi Jii 1€ HOIIMpeHi OloTyayieru, sKi 30BCIM HE MaxHYTh 1 €
reHepaTopaMu BIIMIHHOTO KOMIIOCTY; KOMIAKTHI Ta €(EeKTHBHI KaHaJi3al[liiH1 BIACTIMHUKH, SKi
MOXXYTh YTBOPIOBaTH SIKICHO YHUCTY BOJy 3a 24 TrOJMHHU: Taka YCTaHOBKAa JEMOHCTPYETbCS B
[TyOniuniii 6161ioTeni micta I'ycikaBa, B SIK1i — CIIOKUBaHHS BOJM BUTpauyaroTh B 20 pa3iB MeHIIIE,
KOIIITIB HIK JI0 11 eKcruTyaraiii [2].

Mema
OOrpyHTYyBaHHSI TEXHOJIOTTYHMX IapaMmeTpiB BUKopucTanHs EM — mnpenapariB ans
peanizalii BIHOBIIOIOUHX MPOIIECIB.
[Ipwu 3ailicHeHH1 JOCAIKEHb OYyiM MOCTaBJIeH] Taki 3aAa4i:
- OLIHUTU MOXJIMBOCTI BUKOpHcTaHHA EM — mpenapatTiB Juisi peKylbTHUBAlLil I'PYHTY, IO
MOCTPaX/1aB B pe3yJIbTaTl pO3JIUBIB aMiaky a00 HaQTONPOIYKTIB;
- OLIHUTU TEPCHEKTUBU BHUKOPUCTaHHS €(EKTUBHUX MIKPOOPraHi3MiB Uil YacTKOBOI
yTHITI3aIi] 3BAIUI CJ1a00 3a0pyIHEHUX PATIOHYKITIIaMH AEPEBHUX BIIXO/IB;
- BuBuYMTH BIUIMB EM - mpenapaTiB A1 3an00iraHHsl HAKOTTMYEHHS PalloHYKIIIIB Ta BaKKUX
METaJliB B pOCIMHAX Ta y TPYHTI.
- JIOCHIOTUTH MOJXJIMBICTb HIBEJIIOBaHHS HapTOBUX 3a0pyAHEHb IpPU BUKOPHUCTAHHI
e(eKTUBHUX MIKPOOPraHI3MiB ;
- IOCIITUTH YMOBHM TOKpAaLIEHHS BJIACTHBOCTEN CTPYKTypu acdanbty mnig giero EM —
Ipernaparis.

Buknaoennsa ocnoenozo mamepiany

JUis OIIHKM OYHMCHHMX SIKOCTeM e(EeKTHMBHMX MIKPOOPIaHi3MiB CTOCOBHO IPYHTIB Oynu
MIPOBEJIEH], eKCIIEPUMEHTaIbH1 TOCHKeHHs B Terunil KuiBcbkoi sticoBoi gocnianoi ctanmii [3].
Cxema 3akjaJIeHHs €KCIEpUMEHTY HaBejaeHa B TaOnuui 1. B sxocti cyOcTpaTy BHKOPUCTaHO
IPYHTH, 10 BiAiOpaHi B 3a0pyJHEHUX perioHax YKpaiHu: Topd’sHuil - y PiBHeHCHKI oOnacrti,
NepHOBO-MII30MUCTUN - y JKutomMupchkiii oGmacrti, yopHo3eM - Ha miBAHI KuiBcbkoi 06sacTi.
ArpoxiMiyHa XapaKTepUCTHKa IPYHTIB mpuBeneHa B Tabmuui 2. Ilporpama nocnimxeHb Oyina
peaii3oBaHa HACTYITHUM YUHOM.

TexHonorist mpUroTyBaHHs poboudoro po3unHy npenapary EM-A 3 konuentpaty EM-1
MIPOBOJMJIACh Y BIAMOBIAHOCTI JO CTAaHAAPTHOI TEXHOJIOTIi, IO MpHBEAEHAa B IHCTPYKLII [0
npenapatry. BHeceHHss po604YOTr0 pO3YMHY 3AIMCHIOBAIOCH MICHS TOCIBY HaciHHA. [ mociBy
BHUKOPHUCTAHO TOIIMPEHY 3JIaKOBO-0000BY TPaBOCYMIIll, IO BUKOPHUCTOBYETHCS I MOKPAIICHHS
TpaBocTaHy Ha Jykax. [lonuB BereramifHMX IUIOII IPOBOAMBCS PErYJISIPHO JO IOJIbOBOT
BOJIOTOEMKOCTI. MiHepalibH1 NIJJKOPMKH HE BUKOPUCTOBYBAJIHC.
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Bereramiitanit  mepion ckmagaB 30xgHiB. Hamsemna ¢diromaca 3pizamachk CEKaTopow,
BUCYILIYBaJach JO MOBITPSIHO CYXOro CTaHy 1 3BaxkyBasioch. KOpiHHS B1IMHBAlOCh BiJ IPYHTY,
TaKO0X BUCYIIYBAJOCh JI0 MOBITPSIHO CYXOT'0 CTaHy 13BaXKyBaJlOCh.

[TonaganHs XIMIYHUX 3a0py/AHEHb y IPYHT BHACIIZOK aBapiil Ha TpyOOIpoBoOJax, pO3JIUBIB 3
LIUCTEPH NpPU TPAHCHOPTYBAHHI, TEXHOJIOTTYHUX CKHUIIB € MNPUYMHOIO YTBOPEHHS NUISHOK, 1€
MIPaKTUYHO MOBHICTIO I'MHE KOpHCHA Oiocdepa. Sk mpaBuiio, rpyHT 3 TaKuX AUISHOK BUIAJSETHCS 1
3aMIHIOETbCA Ha 4uCcTUM. Ll oneparis nyxe TpyAOMICTKa, Tak K B OUIBLIOCTI BUMAJKIB OTpedye
3aCTOCYBaHHS PY4YHOT Iparii.

B excnepumMenTi Oyno0 ImpOMOAENBOBAHO 3aJINMOBUN BHUKHJ 3a0pylIHIOBAauiB - aMiaky Ta
comsipkn (1.3 /M) B epHOBO-TII30MMCTHI Ta Topd'stauit rpymTH. ITicas BHECEHHS 3a0pyaHIOBaYA
yepe3 0,5 ronnan BHocwim EM-A B nmo3ax 20 ta 100 mn Ha M’ Ta MIPOBOJMIIM TIOCIB 3JIaKOBO-
6000B0i TpaBOCYMILII.

Heraiine BHeceHHs e(EKTHBHMX MIKPOOPraHi3aMiB Ta IIOCIB TpaBU Jajl0 HETaTUBHUI
pe3ynbTaT. 3a0pynHIOBaYl 3HUIIMIA TPHUPOAHI MIKpOOPraHi3MH, IO 3HAXOJIWJIUCh B TPYHTI, a
TakoX BHeceHl 3 mpemapaty EM-A 1 nomaBwin pict HaciHHA. Yepe3 15 nHiB rpyHT OyB
nepeMiliaHui 1 MOBTOpHO BHeceHO EM-A 1 mpoBeneHo BUCIB TpaBU. POCIMHU IHTEHCHBHO
MIPOPOCITH 1 MOYAIH MBUAKO HaponryBatu ¢itomacy. Buecenns EM-A B 1031 20 MII/M” BUSIBHIIOCH B
OUIBIIOCTI BUMAAKIB LIUIKOM JOCTaTHIM JUIsl YCHIIIHOTO poCTy pociuH (Tabnuis 3). 3anac Ha3eMHOi
¢iromacu ckiaB 80-105%, a kopeniB 75-130% Big ¢iTomMacu KOHTPOJIBHOIO BapiaHTy [3].

Tabmums 1
Pe3yiabTaTn ekcniepuMeHTiB BUKOPUCTAHHS e()eKTHBHUX MIKPOOPraHi3MiB NPU OYUILEHHI
IPYHTIB Biji 3a0py/1HeHb

Tun 3a0pynHeHb

PH + Baxkki metanu ‘ Hadronpoayktu ‘ Awmiak ‘ JlepeBuHa
Jlo3a 20 m1. EM-A Ha M°
JleproBo-migzonucta | 3 |[deproBo-migzonucta | 3 |[[IepHoBo-mig3onucta| 3 | Tupca 3
Topd’sna 3 [Topd’sna 3 |Topd’sina 3 |- -
YopHozem 3 - - - - - -
Jlosa 100 M. EM-A Ha M°
JleproBo-migzonucta | 3 |[eproBo-migzonucta | 3 |[lepHoBo-min3onucta| 3 | Tupca 3
Topd’sina 3 [Topd’sna 3 [Topd’sina 3 - -
YopHozem 3 - - - - - -
Jlo3a 500 M1 EM-A na M”
| | | Tupea |3
KoHTposib
JleproBo-migzonucta | 3 |[[leproBo-migzonucta | 3 |[lepHOBO-mig3onucta| 3 - -
Topd’sina 3 [Topd’s na 3 [Topd’sina 3 - -
YopHozem 3 - - - - - -
Bcboro nosropHocteit |27 18 18 9

1 1 EM-1 +1 1 mensacu +30 1. Bogu = 32 1 EM-A
Imn EM-1 =32 mn EM-A
OTtpuMaHi pe3yJbTaTH CBIIYATh MPO T€, 1110 BUKOpUCTaHHI EM-A 3a TexHoJori€ro, 110 nepeadadae
2-3-TH)KHEBY BUTPUMKY IIICJS MOCTYMaHHS 3a0pylHIOBada B IPYHT, NOBEPXHEBE PO3MYLIYBaHHS
BEPXHBOTO TOPH3OHTY, BHeceHHs EM-A B 1031 20 mu/M” Ta BHCIB TpaBOCYMIlIi 103BOTHTH Ha
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MPOTA31 HACTYNMHUX 3-4 THXKHIB OTPUMATH 3IMKHYTUH TpaB’sHUN MOKpUB. Lle BIAHOBUTH MPUPOIHI
BJIACTUBOCTI IPYHTY, a 3HAYUTh BiJa/ie HEOOXIIHICTh y MPOBEACHH]1 3aTPaTHUX PEKYIbTUBALIITHIX
PpoOiT.

Ta6mms 2
ArpoxiMiyHi BJ1aCTHBOCTI IPYHTIB, 110 JOCJTi/KYBaJIH
H Cuicts Ca?, mr-| KO, P,Os NO,

Tun PP | Tymye, mormHaris, /., /100

HIIL IPYHTY KCl % | mr-exs/100 T GIEEYHTYF h?/ 100 nir/ 100 I\gYHTyF

T T
rpyHTY PYHTY PYHTY

YopHo3em 5.4 2.6 19.6 13.9 11.8 17.1 17.5
Aeproso- | 5 5 0.77 8.0 35 | 32 12.5 8.7
MiI30JUCTHN
Topd’stanit 4.3 - 48.4 38.5 14.2 21.3 280.1

B mporeci po6oTtu nepeBo0OpOOHUX MIAMPUEMCTB, IO PO3TAIIOBAaHI HA Pal0AKTHBHO
3a0pyIHEHUX TEPUTOPIAX, YTBOPIOIOTHCS ACPEBHI BIAXOIU 3 HEBUCOKAM BMICTOM pajione3iro. Ak
MIPaBUJIO, BOHU CKJIAJYIOThCA Ha MPOMMCIOBUX MalJaHUYMKaX MIANPUEMCTB 1 CTBOPIOIOTH IEBHI
npoOiemu 3 iX yruiizaniero. B sxocti cyOcTpaTy /Ui BereTauidiHuX NOCYAUH OyJI0 BUKOPUCTAHO
ci1abo po3kiazeHy tupcy. Jlo3u BHECEHHs €(DEeKTUBHUX MIKPOOPraHi3MiB OyJM TaKUMHU XK, K 1 B
3acrocyBanHs mnpenapaty EM-A  cyTTeBo
BererarnBHOi (iromacu. IIpu 1031 20 Mi/M° Bara Ha3eMHOI YACTHHH POCITHH IMEpEBHIIMIA
KOHTPOJIbHUI BapiaHT B 5,5 pa3u, a KopeHiB - B 3,9 pasu (tabnuus 2) [3]. [HTeHCHBHUI pO3BUTOK

MONEPETHOMY  AOCHIL CTUMYJIOBAJIO PICT

pPOCIMH TpPU3BIB JO 3HAYHOIO PO3KIALy THPCH, 3MEHIIEHHS 00'eMy 1 NEepeTBOpeHHS ii B
HaIIBOPraHI4YH1 PEIITKH.
Tabmuns 3
BnuuB edekTUBHUX MiKpPOOpraHi3MiB Ha (piToMacy poCJIMHHOCTI NicCJIs BHECEHHS aMiaKy Ta
coJIsipKu B 103i 1.3 aim? (rpaM a6CoJIIOTHO CYX0i MacH HA BereTaliiHy MJIOILY)

[pyHT Jo3a EM-A, Hasemna diromaca KOpeHiB
MI1/M ¢diromaca
Awmiak Topd 20 12,9 7,9
100 11,8 6,5
KOHTPOJIb 14,3 6,5
HepHoBo- 20 12,8 5,5
IMI30JIUCTUI 100 13,9 4,5
KOHTPOJIb 16,1 4,5
Consipka | Topd 20 11,6 7,5
100 oA 10,5
KOHTPOJIb 9,1 8,1
JHepHOBO- 20 7,8 4,5
ITI30JTUCTHH 100 7,4 3,5
KOHTPOJIb 8.8 4,7

167



Cepis: 36ipHMK HayKoBUX npaub Ne10 T. 1 (58)
TexHiYHi HayKn BiHHMUbKOro HaulioHanbLHOro arpapHoOro yHiBepcurteTty 2012 p.

Tabmunsg 4
3mina BiaacTuBocreii pitomacu pocauHHoCTi npu BHeceHHi EM-A y cyOcTpar 3 ci1a6o
PO3KJIa/IeHO] PaJioOHYyKJIiIaMU Macu

Bnecenns npemnapary BincoTok pamgioHyKIiIiB y C€peaOBHIIIL

Jloza EM-A, mn/m” diromaca Ha/I3eMHa diromaca KOpeHiB
20 4,4 5,9

100 3,1 4,5

500 0,9 1,4
KonTpouib 0,8 1,5

[Ticnst aBapii Ha YopHoOunbcekiik AEC pagioakTMBHOrO 3a0pyAHEHHS 3a3HalId BEJHKI
IUIOUII CUIbCHKOTOCHOIAPCHhKUX YTinb, ocobnuBo B IlosickkoMy perioni Ykpainu. 3a0pyaHEHHs
BH3HAYAETHCS TEPEBAKHO BMICTOM y IpyHTI Ta pocimmuax Cs°: SK IOKA3amd JOCHIIM TI0
3actocyBaHH npenapaty EM-A ais BUpoIyBaHHS KYJIbTYPHUX POCIMH B YMOBAX Paal0aKTUBHOTO
3a0pyaHeHHs, mo Oynu mpoBeaeHi akagemikoMm Konoruiero B IHcTuTyTI pamioexosorii Axamemii
Hayk butopycii, npu BuOOpiI ONTHUMaNbHOI TEXHOJOIII BHECEHHs IpenapaTy MOHa TOCSITHYTU
CYTTEBOTO 3MEHIIEHHSI HAKOIIWYEHHS paJloHYyKIIly B BEr€TaTUBHIN Maci.

Jlis mepeBipkM IMX BUCHOBKIB Oyina mpoBeleHa cepis BereTrauiiHuX JOCHiAIB 3
3acTOCyBaHHAM mpenapary. ExciepumenTt OyB 3aknaneHuii B Teruil KuiBcekoi 1icoBoi nociiaHol
ctaHuii. B sikocTi cyOcTpaTy BUKOPUCTAHO IPYHTH, 1110 BiJ10paHi B 3a0pyAHEHUX perioHax YKpaiHu
sK1 Oy/lM BiI3Ha4Y€H1 B MOMEpPEeAHIX J0ciiiax. ArpoxiMiuHa XapakTepUCTHUKa IPYHTIB NPUBEJCHA B
taGmuni 1, a muToma axrusHicte Cs'’ MpEeACTaBICHO - B TaOnuIll 5. TexHonoris miArOTOBKH Ta
no3u BHeceHHs mpenapatry EM-A y BereraiiiiHi €eMHOCTI Oyiia aHajoriyHa 10 OUIOPYCHKOTO
BapiaHTy.

Buecenns mpenapary EM-A y rpyHT, 1m0 3a0pyIHEHHU pajiole3ieM, 3aJeKHO BiI THITY
IPYHTY Ta KOMIIOHEHTY (iTomMacH (HajJ3eMHa 4M KOPEHi) Mae meBH1 ocobnuBocTi. [ Oararoro Ha
OpraHiyHi pe4OBMHU YOPHO3€MY BHECEHHS €(EKTUBHUX MIKPOOPIaHi3MIB JIeHI0 30UIbIIYE Mepexif
pamionesito sk B HaseMHy (iToMacy, Tak i B KOPiHHs. 3pocTaHHs mutoMoi axtuBHOCTI Cs'’
ckianae 1.2 - 2.3 pas3u, a koediuieHT HakonudeHHs pocsrae 0.08-1.0. (tabn. 7,8), Tak sk 11
pazaione3io XapakTepHe sBuUlllEe 'cTapiHHA", TOOTO @ikcalis TIJIMHUCTUMH MIHEpajlaMH Ta
OpraHiyHUMHU pedyoBHHaMU. [HTeHcHikaliss MiIKpOOIOJOTiYHOI aKTMBHOCTI IMEPEBOAUTH MEBHY
YacTKy pPajiole3il0 Yy PyXOMHUH CTaH, II0 IPUBOJAUTH JI0 3pOCTaHHS Horo HakonuueHHsA. OpaHak,
CyTTEBE 30UIbIIEHHS 610Macu KOMIIEHCYE 1€ SIBHILE 32 PaXyHOK €(PeKTy pO3UMHEHHS.

Tabmmms 5
Mutoma akrusnicts Cs'’ B IPYHTaX
[pynr YopHozem JlepHOBO- MIA30IUCTUI Topd
IInToMa akTUBHICTH, BK/KT 529 3231 2129

OCKUIbKM IUIOIII YOPHO3EMIB, JI€ BIIMIYAIOTBCA CYTTEBI HIUIBHOCTI 3a0pyAHEHHS
pazaione3ieM He3HauHl, 3aCTOCYBAHHSI €(QEKTUBHHUX MIKPOOPraHi3MIB 3a JaHUM (PakTopoMm He
BIJIMBA€ Ha MOTO BUKOPUCTAHHS.

[Hma curyanis ckiaagaeTbes Ha IEPHOBO-IIA30JUCTUX Ta Topd ’sHUX IpyHTax [lomicbkoro
periony, siKi 1O TOro > 3a3HajJd HaWOUIbLIOrOo 3a0pyIdHEHHs. 3a JaHUMHU, LI0 HaBeIEHI B
Hamionaneuiit  gomoBigli  Ykpainu jo 20-piuus  YopHOOMIIbCbKOI KaTacTpodu UIUIBHICTH
3abpyHeHHs 6itbme 5 Ki/kM® 0 1pOTro 4acy crocrepiraetbesi Ha miomi Oirsme 300 THC. Ta B
Kurtomupceekiid, KuiBebkiil Ta PiBHEHCHKIN 007aCTSIX.

168



Cepis: 36ipHMK HayKoBUX npaub Ne10 T. 1 (58)
TexHiYHi HayKn BiHHMUbKOro HaulioHanbLHOro arpapHoOro yHiBepcurteTty 2012 p.

Buecennsi mpemapary B 03 100 Ma/M° y JIepHOBO-TIA30JMCTHH TIPYHT 3MEHIIye
HakoMM4eHHS B TpaBi Ha 23%, B kopeHsx - 20%, a mo3a 20M1/m MPUBOJIUTH J10 3MEHIIECHHS
3a0pynHeHHs: kopiHHs Ha 15 %. Ciin BiA3HAYWTH, MO KOEQIIEHTH HAKOMUYEHHS KOPIHHSIM B
cepeHbOMY B 5-6 pa3iB BHILI, HUK A Ha3eMHOI (pitomacH. 3 LbOrO MOXHa 3p0OUTH TONEpeaHINn
BHCHOBOK PO MEPEBAKHE BUKOPUCTAHHS NpEnapary /yid OTPUMaHHS HMPOAYKIIi, 10 YTBOPIOETHCS
3 HazeMmHoOi ¢iromacu. [ns topd’sHux rpyHTiB edext BHeceHHs EM-mpenapariB mie Ouiblu
pastounii (Tabu. 7,8). i Ha3eMHOT YaCTUHU BMICT pafioHyKiiaiB ckiangae 20-40%, a a1 KOpeHiB
mipu 7031 100 MM — 3MEHIIYeThCs B 3.9 paza. BmicT HeratuBHOTO 11€3110 117151 TpaBu B 5-10 paziB
HWKYMH, HDK JJIs I€PHOBO-I1I30JUCTUX I'PYHTIB. Lle siBuie Mae HaA3BUYaHO BaXKJIMBE 3HAYCHHS,
OCKUIbKH Ja€ MOTEHLINHY MOXJIMBICTh BUPOIIYBAaTH KOPMHU Ha TOPQ’SHUX JyKax JAJs BIATOMAIBII
XyZA0OH 1 OTpUMaHHS YUCTOTO MoJIoKa Ta M'sca. Ha panuii yac manuii Tvn rpyHTiB (0COOIMBO IpH
HaJMIpHOMY 3BOJIO’KEHH1) € HAaHOUIbII KPUTUYHUM B Pall0JIOTTYHOMY BIAHOLIEHHI.

Tabnuus 7
Bmicr Cs"’ B komnonenTax diromacu, Bx/kr

3pa3ok YopHozem JepHoBo- mix3oaucTuii Topd
Hazemna ¢iromaca 20 mi 44 690 37
Hazemna diromaca 100 mn 55 465 50
KOHTPOJIb 36 690 63
Kopeni 20 M 430 3060 2690
Kopeni 100 mn 550 2890 650
KOHTPOJIb 240 3580 2550

[Ipu nocmimkenni BBy EM — mpemapaTiB Ha ycyHeHHs HadTOBUX 3a0pyIHEHb Yy
MOPCBHKI BOJI (MOpCbKa BoJia B KOHTEIHepl 3 OeperoBUM IICKOM, Oyia y3siTa B pailloHl IULDKY
Jly3aniBka), BBOJMBCS MpenapaT y IBOX BapiaHTax KOHIEeHTparllii. Yepes 4 m1o0u BU3HAYABCS BMICT
HaTOBUX 3a0pyIHEHb, PE3yJbTaTH MOPIBHIOBAIMCS 3 KOHTPOJbHUM 3pa3koMm (Tabmuus 9). Ha
YeTBepTUH JE€Hb MICIs HEPIIOTO aHaji3y, MOPCHbKY BOJY 3JIUIM 1 B TOM e MICOK 3alMId CBDKY
MOPCBKY BOJly, Iiciis 1iboro BBenu npenapaT EM-A. Uepes miicth AHIB 3HOBY B3SUIM IIPOOH IICKY 1
3pobuiu aHasi3 Ha HaQTOB1 3a0pyTHEHHSI.

[lepenbavaeTbcsi 3pOLIEHHS TMOBEPXHI IUBDKY PpPO3YMHOM, IO MICTUTh €(EeKTHUBHI
MIKpPOOPraHi3MH B KUTBKOCTI 13 MEPIOAUYHICTIO, IO BU3HAYAOTHCS METOUKOI0 00poOKku. B sikocTi
CHOCO0IB 3pOILEHHS BUKOPHUCTOBYBAJIM MEXAaHI30BaHUM, HaNIBMEXaHI30BaHUM 1 pyuyHuil. g
00poOKM TUIOI, 110 € OJM3bKO pO3TAIlIOBaHI J0 MNiA'T3HUX JOpOTax, MOXHA BUKOPHUCTOBYBAaTH
MEXaHI130BaHe 3POIICHHS 3a JIOTIOMOr0l0 MOJMBOMUMHHMX aBTOMOOUIIB 3 HaBICHOIO 3pOIIYBAJIbHOIO
YCTaHOBKOIO 1 3a11acOM PO3YHHY B ITUCTEPHI. J[711 0OpoOKHM Ba)KKOJIOCTYIMHUX MICIh BEITUKOT TUIOITI
MO)XHa BHUKOPHUCTOBYBATH HAIlIBMEXaHI130BaHE BHECEHHS PO3YMHY 3a JOTIOMOIOI0 3pOILIYBAJIBLHOT
YCTaHOBKH, III0 3MOHTOBaHa Ha CIICHIAJIbHOMY BI3Ky 3 pPYYHHM TMPUBOJIOM Ta 3'€lHaHA 3
BOJISTHOIO CHCTEMOIO aBTOMOOLIS, 110 mepedyBae Ha J0po3i Ha AOCTYyHHIN BiAcTadi. st o6poOku
BAYKKOJIOCTYITHUX MICLb Majoi IUIOIIl MOKHa BHUKOPHUCTOBYBATHM PYYHUH CIHOCIO BHECEHHS IIpU
BUKOPHUCTaHHI (DOPCYHKOBUX 3pOUIYBayiB PaHLEBOrO TUIY 3 PYYHUM HacocoM. 3a iH(popMalli€ro
BUPOOHUKIB 00JIaIHAHHS TUCK y BOJOBOJIaX HE BIAPI3HABCA BiJ THUCKY y 3BHYAaWHUX MOOYTOBHUX
KpaHax.
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Tabmums 8
KoedinienTn HakonuvyeHHs pajgionesiro komnoHeHtamu ¢giromacu, bk/kr ¢girtomacu / Br/kr
IPYHTY

3pa3ok YopHo3em JepuoBo- mixzoauctuii| Topd
Hazemna ¢iromaca 20 mi 0,083 0,214 0,017
Hazemna iromaca 100 M 0,103 0,144 0,023
KOHTPOJIb 0,068 0,214 0,030
Kopeni 20 mn 0,812 0,947 1,263
Kopeni 100 M 1,039 0,894 0,305
KOHTPOJIb 0,038 1,143 1,198

Tabnuus 9
Pe3yabTaT ekcriepuMeHTiB 3 ouHlIeHHs1 HAQTOBUX 3a0py/iHeHb Y MOPCHKIill BoJi Ipu
Bukopucrandi EM - npenaparis

I eran
. KonuenTpanis EM-npenaparty y MmopchbKii .
Ne Bapianr Boi Bwmicr C, mr/an
1 KoHnTtposns 3,40
2 I 1:10000 2,70
3 11 1:500 2,32
II eTan
1 KonTpouib 1,12
2 I 1:10000 0,67
3 II 1:500 0,54

[Ipu nocnimxenHi BmauBy mnpenaparisB EM-A 1 EM-kepamiku Ha 3MIHY €KOJOTT4HOL
cucteMu 010I00YMIICHHS Oyl OTpUMaH1 HACTYMHI pe3yabTatu (Tadsmmis 10).
3a pe3yapTaTaMH JaHUX €KCIEPHUMEHTIB CIOCTEPIraBCsl HEBEIUKUI pICT MO a30Ty aMOHIIO Ta
pH. 30u1b1IEHHS BMICTY HITPUTIB MOXJIHMBE Yepe3 30UIbIICHHS KUIBKOCT1 KMCHIO, 110 BUAUISIETHCS
aHaepoOHUMH MIKPOOpraHi3MaMu B MPOIEC] iX JKUTTEALUIBHOCTI: BIAMOBIIHO BUIBHHM KHUCEHD
MIPUBOJIUTh IO 3POCTaHHS BMICTY HITPUTHHUX CIOJYK SIK PE3YyNbTaT OKHCIEHHS JUIsl HITpATIB Ta
docdariB, nuHaMIKa TyKe 100pa U 3aji3a — Pe3yNbTaT aHAJIOTIYHHMM; CTOCOBHO PO3KIJIAJICHHS
TOKCUYHUX CHOJIYK XJIOPUAIB — KapTHHA MPAKTUYHO HE 3MIHMIIACS

Tabmuusg 10
PesyabraTn BnimBy EM - npenapariB npu ouMieHHi BOJAM HA BUXOJi 3 6i003ep 1004HCTKH
KonuenTpauis npenaparis
EM-A, EM-kepamuka
nlji:,];::: ;,, Koutpoun 1:1000 ZIIIT/IJ)II/ITp IAK
1,5 ron. 24 ropn. 1,Sron. | 24 ron.
pH 7,68 7,77 8,13 7,76 8,02 6-9,5
A30T aMMOHIHMI 0,71 0,98 1,02 1,02 0,99 2,0
Hitputn 1,47 1,46 1,65 1,47 1,7 0,7
Hirpau 26,6 16,34 22,37 18,3 19,75 35,6
docdaru 12,11 6,91 6,3 7,58 6,28 3,5
3amnizo 0,31 0,21 0,07 0,15 0,09 0,28

Ac¢anbT € OpraHidyHO0 PEeYOBHHOIO, IO CKIAAAE€ThCSA 3 HAMOUIbII BaKKUX (pakuiid cupoi
HaTH, TOMY 1 € CXWIBHUM JI0 NOPIBHAHO HIBUAKOTO PYHHYBaHHSA. 3aBISKU aHTUOKCUIAHTHUM
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BJIACTUBOCTAM €(EKTUBHUX MIKPOOPraHi3MIB OYIKYBaJOCS MIJBUIIEHHS CTIHKOCTI ac(aabTHUX
croJiyk npu aojasani EM - npemnapary.

Pesynbratu pocnimkeHb NMUTHOI BOAM 3 €(QEKTUBHUMHU MIKPOOPTraHI3MaMHM B KOJIOJA31
3aHeceHl B Tabmuui 11, Boxm 3 aBromuiiku «bymep» - B Tabmuui 12, a 1 cTiyHOI BOAM
nignpuemcTBa TK «Benuka kutnens» - B Tabmuii 13.

Tabmuus 11
PesyabraTn BuimBy EM - npenapariB npu ouMieHHi NUTHOI BOaHU 3 Kos04s351, M-Bicka
Enement KonTtpoubHuii IIpu BHeceHHi
BMicT, Mr/am’ EM-kepamiku 1, yepe3
2 1o6wu, mr/am’
Hirparu 833 642
3ainizo 0,19 0,11
Tabmuus 12
PesyabraTn BnuimBy EM - npenapariB npu oumieHHi Boau B aBToMuiini «bymep»
EM-A, EM-A,
1:100 1:1000
EneMuT Kounrtpousb IIAK
2 roa. 24 ron. 2 roa. 24 ron.
®docdaru, mr/mm 24 18 21,82 5
3anizo, Mr/mm’ 11,41 8,52 9,12 1
Hadronpoaykru 10,4 2,32 2,28 2.4 1,98 1,5
CIIAP* 20,2 15,4 16,3 20,2 21,3 1

*CITIAP — cuHTeTHYH1 NOBEPXHEBO-AKTUBHI PEYOBUHHU (aHAIII3 BUKOHYETHCS 110 aHIOHHUM, OUIBII
IIKITUBUM )

ExcriepumeHT mpoBojauBes 3 ABOMa OITyMIHO3HHMX MaTepiaiamu (acdanbToBa eMysbCis 1
acgayibT) HUIIXOM BMIIIYBaHHs B 111 MaTepianu npenapatis EM-1, EM-3, EM-X iEM-kepamiunoro
MOPOIIKY B KUIBKOCTI 5% BijA 3arajpHOl Macu 1 BUBYEHHS Jerpajallii MeXaHIYHUX BIACTHUBOCTEH
KOXKHOTO 3 8 3pa3kiB Ipu BUCOKiH TeMmmeparypil. IlepeBipsiiock Mexa minHocTi o Fraass 1 mexa
MIIHOCTI Hpu BHUruHI. Byno Takoxx mpoBeneHO BUIIPOOYBAHHS Ha TEIJIOBE CTapiHHSA, TECT 3
BunpoOyBaHHs ToBimMHa MIiBkKu B nedl (TFOT), sx Tect mo oxcupanmii. OTpumani naHi
BUNPOOYBaHb JOCHIAHMX 3pa3KiB Ha 3J1aM 1 PO3TSATHEHHS MU HOPIBHSJIM 3 BIJIACTUBOCTAMHU
KOHTPOJIbHUX 3pa3KiB.

[Ipu BunpoOyBaHHSX Ha MilHICTh N0 Fraass acdanpToBa emynbcis 3 aoMmimkamu EM-1
MoKas3ajga TO3WTUBHUM aHTHOKCHUIaHTHUW edext. Touka pyiiHyBaHHA 3pa3kiB acdanbry 3
nominko EM-kepaMiuHOTrO HOPOLIKY BUSBHIIACSA 3HAUHO HIXKYOTO, 10 MIATBEPAMIIO OYIKYBAHUN
edext Bix Aii EM-npenapaty. binbin Bucoka Touka pyHHYBaHHS CBIAYUTH MPO MIABUIIEHHS HOro
TBEPJIOCTI, IO BHUKJIMKAE HOTO PO3TPICKYBaHHSA. BpaxoByrounm TOW ¢hakt, MmO 3MiHA TOYKH
pyliHyBaHHS BCboro Ha 2-3 °C BUKJIMKAa€ YTBOPEHHS TPIIIMH, MOXKHA cKa3aTH, 110 EM-kepamiunuii
MTOPOIIOK BUSBIISIE CUIIBHUN MO3UTUBHUM BIUIMB Ha ac(abT.
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Tabmuns 13
PesyabraTn BnimmBy EM - npenapariB npu ouniieHHi ctiuioi Boau Ha nianpuemctsi TK
«BeJinKka KulIeHsD»

IIpu BHeceHi npenapary
IMoka3Huk KonTpousb EM-A, 1:1000 K
1 vac 2 yaca

PH 7,04 7,07 6,88 6-9,5
BwmicT nadTonmpoaykTH, 0,64 0,64 0,55 1,5
MF/)JM3

Buict CITAB, mr/nm’ 3,94 3,74 3,5 1

Bumict pocdaris, mr/am’ 8,63 10,23 9,54 5

BumicT sxupiB, Mr/am’ 53 19,9 19,0 9,5

Tak sk pe3ynabTaTH MHUX AOCHIIPDKEHb 3aCTOCOBYIOTHCS I TIABUIIEHHS MIITHOCTI
ac(aJbTOBUX CIOJIYK, BIUTUB JoMimok EM — nmpenapaTiB Ha acanbT IyXKe BaXXJIUBUN JUIs aHAIIZY
SBUILA YTBOPEHHS TPIUIMH 1 nedopmaiiii acanbroBux TpoTyapis. Lli pe3ynbraTu BiIKpUBAIOTH
MOJXJIMBICTh MIJBUIUTH TEPMIH eKcIuryaTaiii achanbToBuUX NOKpUTTIB Bix 4 1o 10 pokis.
OpHoyacHO 1e MOrjio O 3a0e3MeYyuTH CKOPOYEHHS OOCSTiB IIOPIYHOrO IMIOPTY cupoi HadTu M
JI03BOJINJIO O 3MEHIINUTH BUJUIEHHS B aTMOC(epy HeOakaHUX BUKU/IIB.

Bucnoexu

1. Bukopucranus mnpemapatiB EM-A 3a TexHomoriero, 1o mnepeadadae 2-3-THKHEBY
BUTPUMKY IIICJSl HAJIXOJ/DKEHHs 3a0pyJIHIOBaYa y IPYHT, [TOBEPXHEBE PO3IYIIYBaHHS BEPXHHOTO
ropu3oHTy, BHeceHHs EM-A B 1031 20 Mi/M’ Ta BHCIB TPaBOCYMilIi J03BOJTHTH Ha MPOTA3i
HAcTymHUX 3-4 TH)XKHIB OTpUMATH 3IMKHYTUH TpaB’ssHUIl mnokpuB. lle BiAHOBUTH NPUPOIHI
BJIACTUBOCTI IPYHTY Ta BiAMaJie HEOOX1IHICTh y MPOBEACHHI 3aTPaTHUX PEKYIbTUBAIIIMHUX POOIT.

2. 3acrocyBanHusi mpemnapaty EM-A cyTTeEBO CTUMYJIOBAJIO PICT BET€TATHBHOI MacH, IO
MIPU3BEJIO JI0 3HAYHOTO PO3KJIaay TUPCH, 3MEHILIEHHS 00'eMy 1 IepeTBOPEHHS il B HAIIBOPraHidH1
PEILITKH.

3. [Ipu ouniieHH1 cepeJoBUILIa Bl paAloHYKIIIB 3acToCcyBaHHA npenaparis EM-A BusiBuio
3HAYHUN MO3UTUBHUN e(peKT Juis JAEPHOBO-MIA30JUCTUX Ta TOopd’sHux IpyHTIB [lomicbkoro
periony. HaliOuibll nepcrieKTUBHUM € BUKOPHUCTAHHS IMpernapaTy [Uisi BUPOLIYBAHHS KOPMIB MPHU
BIArOJIBI1 XynoOu. 3acTocyBaHHs €(PEKTUBHUX MIKpOOpPraHi3MIB Ha HYOpHO3EMax, 3a0pyIHEHUX
pasloHyKII1IaMU, MOYKHA MPOBOJUTH B 0OMexeHUX oOcsrax. OCKuUIbKM BUIIPOOYBaHHS Ipernapary
MPOBECHO B JIAOOPATOPHUX YMOBAX, 0OOB'I3KOBO CJIIJ] IPOBECTH MOJIBOBI EKCTICPUMEHTH.
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