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BIONOr4YHA AKTUBHICTb YOPHO3EMY TUMOBOIO 3AJNEXHO BI BUOY
OPIrAHIYHOIO CYBCTPATY OPIrAHO-MIHEPAJIbHOI CUCTEMM YO, OBPEHHA

Ipoananizosano énius pizHUX 6Udi6 OpeaniuHO20 cyocmpamy (Coioma, cuoepam, eHitl) y
CKAA0i  Op2anHo-MIHepaibHoi cucmemu YOOOpeHHs Ha OION02IMHY AKMUGHICMb YOPHO3EM)
MUN0B020 NOPIGHAHO 3 IPYHMOM NPUpoonoi exocucmemu. I1okazano 3anexdcHicms akmueHoCmi
nepebicy OCHOBHUX IPYHMOBO-0I0I02IUHUX NpOYecis 6i0 6uUdy OpeaniyHo20 cybcmpamy npu
BUPOWYBANHI  NUWEHUYl 03UMOi mMa NO20OHUX YMO8 pOKY. 3acmocy8amHs OpeaHiYHUX
cyocmpamis inmeHcugikye y IpyHmi Mikpo0iono2iuni i OloXiMiuHUX npoyecu, nidguUUIYOYU Maxi
NOKA3HUKYU 0i0N02IYHOI aKkmueHocmi, sIK ymicm 3a2anvhoi mikpobnoi macu y 1,8-2,1 pasa,
iHmeHcusHicmy udinenHs oiokcudy gyeneyio y 1,7-2,5 ma akmusnicme pepmenmie y 1,1-1,7
paza. Cmumynooua O0is Ha cuHmes MIKpOOHOI Oiomacu uimko npocaioKo8yEMbC Npu
onmumizayii cnigeiOHOWIEHH 6emicmy 6yzleyro I azomy, KA O00CA2AEMbCs NOEOHAHHAM
OpP2aHIYHUX 000pUB 3 MIHEPATLHUMU, | 0A€ 3MO2Y HAOAUUMU 30ANAHCOBAHICMb (Pi3I0N02IYHUX
npoyecig y IpyHmi azpoyeHosy 00 npupoOHOi ekocucmemu. AkmueHe nPomikauHs OION02TUHUX
npoyecig y Ipyumi 8iOMiueHO y poKu, O AKUX XaApakmepHum 0)8 memnepamypHull pexcum
JIMHbO20 Nepiody Ha pPieHi cepeOHbobacamopiuHUX NOKA3ZHUKIE 3 HAOMIPHOIO KiIbKICHIO onaois.

Kmouoei cnosa: Gionoeiuna axmushicmo [pyHmy, YopHO3eM MUNOGULL, NUEHUYST O3UMA, OPSAHIYHULL
cyocmpam, opeaHo-MIHEPATIbHA CUCmeMa YOOOPEeHHsL.

IocranoBka npodaeMu

OTpuMaHHS BUCOKUX 1 CTaOUTBHUX YpPOXKaiB 32 YMOB iHTEHCHBHOT'O 3eMJIepOOCTBa
MOXE€ CYNpOBO/DKYBAaTHCS TIIOTIPHICHHAM SIKOCTI HPOJYKIII Ta CTPECOBHMH
HABaHT)KCHHSIMH Ha arpoeKOCUCTEMY, a CKOHOMIYHI BUTOJIU BiJ 3aCTOCYBaHHS TaKUX
arpo3axojiiB MOXXYyThb HECTH HEraTHBHI eKoJIoriyHi Hacmigku [3]. Takum duHOM, Y
Cy4acHOMY CBIiTi MpoOJeMH EKOHOMIKM HEBIJPUBHO TMOB’S3aHI Ta KOHKYPYIOTH 3
npobaeMaMu eKOJIOTii, a 301IBIIeHHS YUCETHHOCTI HACETIECHHS B CBITI IPHU3BOIUTH [0
MiBUIICHHS MOTKUTY Ha MPOAOBOILCTBO [8-9].

AHaJi3 0CTAHHIX JOCHiIKeHb | my0aikaniit

3a BuMoramu jaeMorpadiuHol CHUTyallii Ha IUTAHETI TOJOBHUM 3aBJaHHAM
Cy4aCHOTO CBITOBOTO CiIBCHKOTO TOCIIOApPCTBA € HEOOXIMHICTh BUPOOISATH Oliblie
MIPOIOBOJIBCTBA, 30KpeMa IOJBOITH BaJIOBHH 30ip 3epHOBOI MPOMYKINii, i TEXHITHUX
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BOJIOKOH, 100 HarogyBaTH 3pOCTaloue HACeJeHHs, Ta BUXIOHOI CHPOBUHH IS
MTOTEHITITHO BEJINKOTO PUHKY OioeHepropecypcis [6, 13, 14]. ¥V mepmry depry, 3a Takux
YMOB, 3HAQ4YHOI'O HaBaHTaXEHHS (a00 NpEecHHry) 3a3Hae€ IPYHT — TOJIOBHHUI 3acid
CLIBCBKOTOCIIOZAPCHKOTO BUPOOHUIITBA 1 OCHOBA arpoekocucTeMu. Exonoriunmii cran
IPYHTY arpoeKOCHCTEMH XapaKTepH3YIOTh Di3HI MOKAa3HHKH PiBHS HOro 0ioJOTriyHOi
aKTHBHOCTI, SIKi 3ajJeXaTb BiJ THUIIy Ta POMIOYOCTI caMe IPYHTY, a TaKOX CHUCTEMH
ynooperns pociuH [1, 12]. CBo€ro ueproro MikpoOHe YTpyITOBaHHS KiJbKICHO 1 SKICHO
3MIHIOETBCS TP BHECEHHI y TIPYHT OyIp-sIKOTO CyOCTpaTy, OCOOIHMBO OPraHi9HOTO
MTOXOKEHHS, SIKi BIIPI3HAIOTHCS 32 MOXKUBHICTIO, CKJIaJIOM PEYOBHH, iHTEHCHBHICTIO
pO3KIIamaHHsA (IEeCTPYKIli) TOIMO, TOMY aKTHBi3y€ Pi3HI 3a (QYHKIIOHAIBHICTIO
IpyHTOBI MikpoOHI momymsmii. Cmig BpaxoByBaTd, HIO NECTPYKIis OPTraHIYHHAX
PEUOBHH 1 acHMimALiS MIKpOOHMM yTPYHNOBaHHSIM Ta POCIMHAMH JIOCTYITHHUX
MPOAYKTIB IX PO3KJIaLy MiABHUILYE MPOAYKTHBHICTh arpOCKOCHCTEM HE JIMILE B ACTEKTI
OTpUMaHHSA CiTBCHKOTOCIIONAPCHKOI TPOAYKINI, a W B acHeKkTi BiJHOBJICHHS,
30epeskeHHs Ta MiABUIICHHS POAIOYOCTI IPYHTY, IO € TyXKe aKTyaJbHUM 3aBIaHHIM
cydacHoi arpoekoorii [11].

s 36amancoBaHoro (YHKIIOHYBaHHS OY/Ib-sIKO1 arpOeKOCUCTEMH 1 301TbIIEHHS
i TPOAYKTHBHOCTI HEOOXITHUM € TIOCTiifHE ITOJAaTKOBE BHECEHHS OPTaHivHOT
pevoBuHu. CiijJ 3a3HAYUTH, IO 332 OCTaHHI 15 pOKiB BHECEHHS OpraHiyHUX AOOpHB Ha
1 ra mociBHOi Twromii 3HW3WIOCA Maibke y 20 pasiB. Tomy mnpu po3poOieHHi
e(eKTUBHUX 1 EKOJOTiYHO 30aJaHCOBaHWX AarpoOTEXHONOTIH mmie OibIl MIMPOKOTrO
3allpOBADKCHHS SIK OpraHiyHUX I00puB HaOyBalOTh MiCLIEBI pecypcd OpraHiuyHOi
pPEUOBHMHHM, y T. Y. HEYTHJI30BaHA CIJIbCHKOTOCIOAAPCHKA NPOAYKIis, MOXKHUBHI
PELITKH, CUAEPATH 1 TOLIO.

Merta, 3aBIaHHSI Ta METOAMKA JT0CJiTKeHb

Meroro poGotu Oyiio BU3HAYCHHS BIUIMBY Pi3HMUX BHIIB OpPraHiyHOTro cyOcTpary
OpraHo-MiHepaJIbHOI CUCTEMH YJIOOPEHHS MIIEHUIl 03uMoi Ha OiOJIOTIYHY aKTHBHICTH
YOPHO3EMY THUIIOBOTO 3aJI€XKHO BiJI IOTOJHUX YMOB POKY.

JocniaKyBaiay 3pa3Kd IPYHTY KOPEHEBOi 30HU MIIEHHII O3UMOi y MOJHOBOMY
JOBrOTPUBAJIIOMY CTaliOHAPHOMY JOCHiNI MUpPOHIBCHKOTO 1HCTUTYTY HIICHHULb
iMm. B. M. Pemecmta HAAH (MIIl HAAH) 3 BHBYCHHS BIUIMBY PI3HHX CHCTEM
yIO0OpEHHsT Ha TMPOLYKTUBHICTH KYJIBTYPHHX POCIHH. [PYHT — YOPHO3EM THIIOBHIA,
rymyc — 3,4-4,0 %, pyxomuii pocdop (3a Tpyorom) — 128—-189 mr, 0OMiHHOTO Kairo
(3a MacnoBoro) — 95-127 mr/kr rpyHTy, pHeon — 6,0. Ilmoma mocmimHuX MiITHOK
25 M2, TToBTOpeHHS — Tpupa3oBe. Po3mimeHHs — penomizoBane. CHCTeMH yI0OpeHHS
pociuH: NaoPaoKao (hon), 3 T/ra conom’sina pizka, 30 T/ra rHOWO, 3 T/ra 3eneHa Maca
ropoxy (cumepat). MeTeopooridyHi yMOBH BETETAIITHOTO Mepioay MIIEeHUIl 03uMOi
HaBeIleHO Ha pUCYHKY 1 (a, 0) 1 MeTanpHO OMHMCAaHO y MmomepeaHiin poooTi [1].

AmHamisu 3pasKiB I'pyHTY, BiliOpaHux y ¢as3y UBITIHHS POCIHH MIIEHHI O3UMOI,
3IIHACHIOBAJIM 3araJbHONPUHHATAME B IPYHTOBIiH MikpoOiomorii metogamu [2, 5, 10]:
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IHTEHCHBHICTb BUIUIEHHS Aiokcuay Byriemio CO2 3 moBepXHi IPYyHTY — acopOLiitHuM
meronoM B. IllTatHoBa, BMicCT 3arampHOi 0OioMacH MIKpOOpraHi3MiB y TIPyHTI —
periipataiiiHuM  METO/OM, AKTHUBHICTh (epmeHTiB 1oJTi(heHOTOKCH 13U
(o-Iudenon: kucenb-okcumopeaykraza Kd 1.10.31) i mepokcunaszu (donop: H2O--
okcumopenaykraza K& 1.11.17) — wmeromom A. Tlaincrsna, mpoteasu (IENTHIH-
nentuariaponasu KO 3.4.4) — konopuMeTpuyHIM METOJIOM.
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Puc. 1. MeteopoJioriyai yMoBM BeretauiifHoro nepioay nieHuui 03umoi
3a TaHMMHU arpoMeTeopoJoriynoi ctanuii MuponiBka LlenTpanbHoi
reo(iznuHoi o6cepBaTopii: ¢ — Temnepatypa nositps, °C; 6 — cyma onajiB, MM.
Hpumimxa: CBP — cepednvobazamopiynuii pigens.

Po3paxyHok koe(illieHTy T'yMyCOHaKOIMYEHHS MPOBOJAMIM 32 CIiBBiTHOLICHHIM
aKTHUBHOCTI  MOJMI()EHOJIOKCHAA3W [0 TEPOKCHAA3M, IIOKa3sHUK y3arajJbHEHOl
OloyioriyHOT aKTUBHOCTI IPYyHTY — 3a (QyHKUi€ro Oaxanocti Xappinrrona [4].
MaremaTuyHui  aHalmi3 OAEpXKAaHMX pPE3yJNbTaTiB MPOBOAWIM 3a JIOIOMOIOI0
CTaHAAPTHOI KOMII' FOTEPHOI IporpaMH ,,CTaTUCTUKA .

Pe3yabTaTtu gocaixxenn

BpaxoByroun rmomepeaHi Hamii 0araTOpiuHi JOCTIDKEHHS Ta METOAWYHI
HANpaIoBaHHs II0J0 OLIHIOBAHHS BIUIMBY arpOTEXHOJOTi Ha CTaH TIPYHTIB
arpoeKOCUCTEM 3a 0101laTHOCTHYHUMH TMMOKa3HuKaMu [7, 12] Oyio BCTaHOBIIEHO, IO
OloyioTiYHa aKTHBHICTh TPYHTY € HaHOuIbm iHQOPMATHBHUM IOKa3HHKOM HOTO
€KOJIOT1YHOTO CTaHy i BIUIMBAE HAa BPOKAWHICTD CINBIOCHKYJBTYP Ta AKICTh OTPUMaHOT
MIPOJYKIIii.

B arporeno3i mimeHUIl 03uMMOi TpHBaJle BHECEHHS OpPTaHO-MiHEpaTbHUX TOOPUB
iHTeHCH(]iKye mepebir y TIpyHTI MIKpoOionoriyaux 1 OIOXiMIYHHX MPOIECIB,
MiBUIIYIOYH TaKi MOKA3HUKH 010JI0T1YHOI aKTUBHOCTI, SIK YMICT 3araiibHoi MiKpoOHOT
Macu y 1,8-2,1 pasa, iHTEHCHUBHICTb BUAUICHHS Oiokcuay Byriemo y 1,7-2.,5 Ta
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aKTHBHICTh depMeHTiB y 1,1-1,7 pa3a (Tabun. 1). Takox 4iTKO BUpakeHa CTUMYJIIOI0Ya
IlisT Ha CHHTE3 MIKpOOHOT 6i0MacH TpH ONTHUMI3aIlii CIiBBIAHOIIEHHS BMiCTY BYTJIEITIO i
a30Ty, fAKa JOCSTA€ThCS IOETHAHHSIM OpraHiyHUX I0OpuB 3 MiHepanbHUMH. lle
MO3UTUBHO BIUIMBA€ HA CTaH MIKPOOHOI'O YrpyloBaHHs, HOTO MPOXYKTHBHICTH 1 Ja€
3MOTy HaOIM3UTH 30aJaHCOBAHICTE ()i310JIOTIYHUX MPOIIECIB y IPYHTI arpoeKOCHCTEM
JI0 TIPUPOJIHUX €KOCcHCTeM. BUKOpHCTaHHS MiHEpaIbHHUX AOOPWB, CYMICHO 3 Pi3HUMH
OpTaHIYHUMH PEYOBHHAMH, PU3BOJUTH A0 TOTO, IO MiKpOOioJIoriyHa TpaHcopMaris
pPOCIMHHHUX CyOCTpaTiB 3MIIIyeThCS B CTOPOHY OUIBII MOBHOI iX MiHepamizamii i
BUKHUAY Bymteno y Burisiai COz B atMocdepy.

Tabauysa 1. BiuiuB opraHiyHoi KOMIIOHEHTH OPraHO-MiHePAJIbHOI CHCTEMH
ya100peHHsI Ha 0i0JIOTiYHY aKTHBHICTH YOPHO3eMy THIIOBOTO,
(aza — uBiTiHHa mmueHuni o3umoi, 2004—2006 pp.

AKTHBHiCTbh (pepMeHTIB
. . Emicin .
Bwmict 3arajabHoi nporeasa, | nojaieHo.s-
. COy, MePOKCHAA3a
Cucrema oiomacu oL Mr oKcHaa3a
yaA00peHHst MiKpooprasizmis, aMiHHOT O
CO2/kr .
MKr C/T IpyHTYy azory /10 MTI mypmypraJjina /10 r
IPYHTY
I IPYHTY IPYHTY
Konrpo, 238 24,8 2,9 3,07 4,37
(6e3 1oOpuB)
NaoP4oKao
+Comnoma 3 432 41,8 4,1 5,05 4,58
T/Ta
NaoP4oKao
+Cupnepar 3 448 61,4 43 5,28 4,80
T/Ta
NaoP4oKao
\Twiit 30 T/ra 501 54,1 43 5,35 4,71
Ilepenie 701 58,4 52 5,69 4,55

I[lpy upoMy BapTO 3a3HAYMTH, WIO BWJA OPraHiyHOl CKJIaJOBOI y OpraHo-
MiHepaJbHill cHcTeMi YyOOOpeHHS TaKoXX BIUIMBa€ HA AKTUBHICTH IPYHTOBOI
MikpoOioTH. 3a gaHWMH TaOmwii 1, YITKO MPOCHITKOBYETHCS, IO 3a HH3KOIO
MIKpOOIOJIOTIYHUX MOKA3HUKIB HalBHIIA 010JIOTIYHA aKTHBHICTh YOPHO3EMY THUIIOBOTO
B arpoueHo3i muieHuni Oyna MpH 3acTOCYBaHHI THOIO 1 MiHepalbHHX AOOpHB Ta
MIepeBHIIyBalia BiJNOBiHI MOKa3HUKM Ha KOHTPOJIHHOMY BapiaHTi (0e3 moOpuB) Ha
10-150 %. Ha manomy BapiaHTi BiAMiu€HO BHCOKI TOKa3HHUKH BMICTY 3arajibHOI
Oiomacm wMmikpooprasizmiB (501 mxr C/r TpyHTYy) Ta aKTHBHOCTI (EpMEHTY
nonidenonokcuaazu (5,35 mr mypmypranina /10 T rpyHTY), sKi HaOIMOKamucs a0
MOKa3HMKIB y IPYHTI MEPeIIory.
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Ha BapianTti i3 3actocyBaHHsM OiomMacu cuiepaTiB, OaraTHX BYIJIEBOJaMH 1
Oinkamu, MiHepamizaliifHi MpolecH NPOXOASTh 3HAYHO LIBHIIIE MOPIBHAHO 3
COJIOMOIO, SIKa Ma€ OiIbII BUCOKHMI BMICT Y CBOEMY CKJIaJi apOMaTHYHHUX CIOIYK
(enonpHOI mpupoau i mupoke cmiBBigHomeHHS C:N, Ta THOeM. [Ipo me cBiguath
BHCOKI MMOKa3HUKK BUAUIEHHS Aiokcuay Byriemto CO; 3 moBepxHi rpyHty — 57,6-65,2
Mmr CO/kr rpyHTy Biipoaosx 2004-2006 pp. (tadun. 1, 2).

Pozmmpennst BimHomeHust C:N y IpyHTI Mpu BUKOPHCTaHI Ha yJOOPEHHS JIWIIIE
COJIOMHM 3J7aKOBUX KyJbTYp MNPHU3BOAUTH JO 3MiHM METa0ONIYHMX peakwLii
MiKpoopraHi3MiB. BinOyBaeTbcs rampMyBaHHS OIlOJOTIYHHMX TPOIECIB AECTPYKIii
OpTaHiuHOi PEYOBHHM 3 BUCOKHUM YMICTOM BYIJIELIO, TIPO IO CBiAYaTh OTPUMaHI AaHi
Ha BapiaHTi 3 BHECEHHSM COJIOMH K OpTaHigHOTO cybcTpary (tadm. 1, 2).

BaxxnmuBy ponb y MeTa0osi3Mi OpraHivHOi peuOBHHHU IPYHTY BiAIrpaloTh (hepMeHTH
KJIacy OKCHIOpENyKTa3 Ta Tifponas. TpuBane 3acTOCyBaHHS OpraHIYHHX CyOCTparTiB y
MOETHAHHI 3 MiHEpATbHUMH JOOpUBAMH CIPHSUIO 3POCTaHHIO MOJi(EHONTOKCHIA3HOT
aKTHBHOCTI B cepeqaboMy Ha 70 % Ta mportea3n Ha 48 % TOpIBHAHO 3 KOHTPOIEM, IO
CBIJUUTH PO OLIBII AKTUBHIIIE TPOTIKaHHS OKUCIIEHHS MPOAYKTIB TiAPOJIi3y OpraHiyHMUX
CIIOJIYK 3 YTBOPEHHSIM IIEPEAryMYCOBHX KOMIIOHEHTIB.

3a J0noMOrorw OIOXIMIYHHMX JOCHTI/PKEHb OYJIO BCTAHOBJCHO MO3UTHBHI 3MIHH Y
IPYHTI arpoleHO3y IMILIEHUII O3MMOI IIOJO0 MPOLECIiB HAKOIMMYEHHS TyMyCy 3a YMOBH
TPUBAJIOTO  3aCTOCYBaHHs  opraHiunux  cyOcrpatie  (puc. 2).  KoedimieHnt
I'yMyCOHaKOIIMYEHHS, PO3paxoBaHuii 3a CIIiBBIIHOILICHHSIM AKTUBHOCTI
MOMi()EHOJIOKCHIA3K 10 TIEPOKCHIa3M, Y IIOCiBaX TMIICHUl O3UMOi OyB HIDKYMM
MOPIBHSIHO 3 IIPUPOJHUM AaHAJIOroM (Iepenir). AJie TpuBaje 3acTOCYBaHHS OpIraHoO-
MIHEpaJIbHUX  JIOOPMB HAa  YOPHO3EMI  THUIIOBOMY  IHTEHCHU(IKYBAIO  MPOIECH
ryMYyCOHAKOIIMYEHHS 1 MaJIo MepeBary Haj BapiaHToM 0e3 yHeceHHs 100puB Ha 57-61 % i
HaOJIDKAIO T1eH MMOKa3HYK JI0 BiAMOBIIHOTO 3HAYEHHS Y IPYHTI Iepesiory (puc. 2).
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\\

-
§§

Mepenir (eTarnoH) KoHTpornb (6e3 nobpus) N40P40K40 +Coroma 3 T/ra N40OP40K40 +Cugepar 3 /ra  N40P40K40 +[Hiit 30 T/ra

0,2

Puc. 2. BnjuB opranivyHuX KOMIIOHEHTIB OpPraHo-MiHepaabHOI CHCTeMH
yao0peHHs NIIeHUIi 03MMOI Ha NMpoLec T'YMYCOHAKONIMYEHHS B IPYHTI,
(¢a3za — uBirinns, cepeane 3a 2004—2006 pp.
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Tpancdopmariist opraHiyHOi peYOBHHH B IPYHTI 3aJI€KUTh Bil 0araThb0X YNHHHKIB
HaBKOJMIIHBOIO  IPUPOJHOTO  CEpeloBHIIa —  TEMIEpaTypd,  BOJIOTOCTI,
CHIBBITHOIICHHS KITbKOCTEH BYTJIELIO 1 a30Ty, HasBHOCTI PEYOBMH, IO IHTIOYIOTH
MEeTaOOITUYHI peakiii peAyleHTIB ToIio. Po3rismaoyd BIUIMB TakuX a0lOTHYHUX
YUHHUKIB SK TeMIlepaTypa IOBITPS 1 BOJIOTICTh 3a POKAMH IOCHTIIKEHB, OYJI0
BCTaHOBJIEHO, IO MPOTIKaHHS y IPYHTI O10JIOTIYHHX TPOIECIB 3AJIEKHUTH BiJI MTOTOAHUX
yMOB poKy. Tak, akTUBHE MpPOTiKaHHS OiOJNOTIYHUX TPOLECIB y IPYHTI BigMIiueHO Y
2005 i 2006 pp., A SKUX XapakTepHUM OyB TeMIIEpaTypHHH PEXUM JITHBOTO
repioy Ha piBHI cepeaHh00araTOPiYHUX MOKA3HUKIB 3 HAIMIPHOIO KUTHKICTIO OITajliB
y 2006 p. Lle mO3UTHBHO BIUIMHYJIO HAa PO3BUTOK I'PYHTOBHX MIKPOOPTaHi3MIB Ta iX
MPOAYKTHBHICTh, (PEPMEHTATHBHY aKTUBHICTb Y IPYHTI TOILO.

Tabnuys 2. Bioaoriuna akTHBHICTh YOPHO3eMY THIIOBOI'0 arpoOLeHO3Y MIIeHUL|
03uMoi, paza — UBITIHHSA

.. AKTHBHICTb (pepMeHTIB
. . Emicis -
Bwmicr 3arajabnoi Cco nporteasa, noJigenoJ-
Cucrema diomacu z Mr OKCH/Ia32 frepoKenasa
Pik Mr A
ya00peHHs MiKpooprasi3mis, amiHHOTO
CO2z/kr .
Mkr C/r IpyHTY azory /10 r | mr mypmyprajina /10 r rpyHTy
IPYHTY
IPYHTY
1 2 3 4 5 6 7
KonTposnp
(6e3 209 18,2 2,2 2,58 4,28
J100puB)
NaoP40K40
+Comoma 3 360 36,5 3,8 4,60 4,39
T/Ta
2004 NaoP40Ka4o
+Cupepar 3 379 57,6 4,0 5,08 4,68
T/Ta
NaoP40K40
+[Hiit 30 483 50,1 41 5,08 4,61
T/Ta
KonTposnp
(6e3 250 27,9 3,5 3,43 4,38
J100puB)
NaoPaoK40
+Conoma 3 475 46,1 4,4 5,19 4,65
T/Ta
2005 NaoP40Ka4o
+Cunepar 3 490 61,4 45 5,34 4,76
T/Ta
NaoPaoK4o
+'Hiii 30 527 58,3 4,5 5,51 4,73
T/Ta
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3axinuennus mabauyi 1

1 2 3 4 5 6 7

Kontpons
(6e3 254 28,2 2,9 3,19 4,46
JIOOpHB)

Na4oPa0Kao
+Comoma 3 461 42,7 41 5,37 4,71
T/Ta

2006 Na4oPa0Ka4o

+Cupnepar 3 475 61,4 45 541 4,95
T/Ta

Na4oPa0Kao
+IHiit 30 493 54,0 43 5,46 4,80
T/Ta

Y 2004 p., sxkuil XapaKTepU3YETHCSA E€KCTPEMAIBHOIO MOCYXOI0 Y JITHIM mepion,
MIPOTIKaHHS IPYHTOBO-010JIOTIYHHUX MPOIECIB OyII0 yIOBiIIbHEHO. 30Kpema, emicis CO2
3 MOBEPXHI IPYHTY B CEPEIHHOMY B arpoieHo3i mimeHutli cranosmia 40,6 mr COy/kr
IpyHTYy, O Ha 15-21% HmXYe, HIX Yy POKU 3 ONTUMAJILHUMHU TOTOJAHUMH YMOBaMH.
AHanoriyHa KapTHHa MPOCITIIKOBYETbCA Y 3HAYEHHAX AaKTHBHOCTI €H3€MaTHYHOTO
KOMIUIEKCY — aKTHBHICTh IPYHTOBHUX ()EPMEHTIB B arpoleHo3i 3a TiJBUIICHUX
TEMIIEpaTyp MOBITPS 1 HEAOCTATHHOI KiJIBKOCTI BOJIOTH 3HMKEHA y cepeJHbOMY Ha 12—
20% nns rigposnas i B cepeqHboMy 10 5% i GepMEeHTIB KiIacy OKCHIOPEIYKTa3.

BuxopucroByroun ¢yskmii 6akaHocti XappiHTTOHA SIK IHCTPYMEHT BH3HAYEHHS
KOMIUIEKCHOT ~OLIHKM CTaHy IPyHTYy 3a OIOJIOTiYHMMH TOKa3HUKaMH, OyJio
MiATBEPPKEHO, IO TPHBAJIE 3aCTOCYBAaHHS PI3HMX BHIIB OpPraHiuHUX CyOCTpaTiB
(comoma, cumepar abo THIN) y TO€THAHHI 3 MiHEPAIBHUMH JOOPHBAMH CIIPABIISIE
MO3UTHUBHY JIIF0 1 OLIHIOETHCS 3a MIKAJI0K 0a)XaHOCTI K «100pay» abo «ayxe m1o0pa» 3
HaOJIMKECHHSM JI0 eTalloHy (Tabd. 3).

Tabauys 3. Ouinka 6i0JI0TiYHOT AKTHBHOCTI YOPHO3EMY THIIOBOTO ATPOIEHO3Y
nueHuIi 03uMoi 3a pyHkico 6azkanocTi

InTerpanbHuii NOKa3HUK Ouinka 3a mKaJa0I
Cucrema yno0peHHst . . .
OaxaHoCTI O0axaHocTi XappiHrTona
Kontpoms (6e3 1006puB) 0,56 3aJI0BUTbHA
N1oP40K49+Comoma 3 1/ra 0,80 nobpa
NaoP1oKao +Cunepar 3 1/ra 0,90 JIy’Ke 100pa
N4oP4oKao +Iwili 30 T/ra 0,89 JtyKe 1o0pa
[epenir (etanon) 1,00

BucHOBKH Ta nepcneKTUBH NOJAJBIINX J0CTIIKEHb

3acrocyBaHHS OpraHiyHHX cyOcTpaTiB iHTeHCH(}iKye Tepebir y TIpyHTI
MiKpOO10IOTiYHMX 1 610XIMIYHUX MPOIECiB, MiABUIIYIOYH TaKi MOKa3HUKH Oi0JOTTYHOT
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AaKTUBHOCTI, SIK YMICT 3araibHOi MikpoOHOI Macu y 1,8-2,1 pasa, iHTEHCHBHICTbH
BHIUICHHS TIOKCHUAY Byriemio y 1,7-2,5 Ta akTtuBHICTH (epmentiB y 1,1-1,7 pasm.
Crumynioroya Jisi Ha CHHTE3 MIKpOOHOI OioMacw 4iTKO MpPOCIHiAKOBY€ETbCS NPHU
ONTUMI3allii CIiBBiTHOIIEHHS] BMICTY BYTJICITIO 1 a30TY, SIKA JOCITAETHCS MMOETHAHHIM
OpraHiYHUX IOOpWB 3 MIiHEPaTbHUMH, 1 Ja€ 3MOTY HAOMWU3WTH 30aJTaHCOBAHICThH
(hi310J10TUHUX MPOIIECIB Y IPYHTI arpoIieHo3y 10 MPUPOIHOI €KOCUCTEMH.

AKTUBHE MPOTIKaHHS O10JIOTIYHUX MPOLIECIB y IPYHTI BiAMIUEHO Y POKH, IS SIKHX
XapakTepHUM OyB TEMIEpaTypHHA pPEXHM JITHROTO Iepiomy Ha  piBHI
CepenHbO0araTopiuHuX MOKA3HUKIB 3 HAAMIPHOIO KUTBKICTIO omaiiB. lle mo3uTuBHO
BIUIMHYJIO Ha PpO3BUTOK IPYHTOBHUX MIKPOOpPraHi3MiB Ta iX NpPOJYKTUBHICTS,
aKTHBHICTh IPYHTOBHX (PEPMEHTIB. ¥Y PIK 3 €KCTPEMAIBHOIO IIOCYXO0I0 Yy JIITHIM mepiox
(TigBUIIEHI TeMITEpaTypy TIOBITPS 1 HEMOCTaTHS KIUIBKICTh BOJIOTH), MPOTIKAHHS
IPYHTOBO-0i0JIOTIYHUX TporeciB Oyno ymoBinbHEHO: eMmicia COz 3 MOBepxHI IPYHTY
Oyna Ha 15-21 % HmwK4Ye, HDK Yy POKH 3 ONTHUMQJIBHUMH IOTOJAHUMH YMOBAaMH Ta
BIJIMOBIHO AaKTHBHICTh TPYHTOBHX (QepMeHTiB y cepemaboMy Ha 12-20% mis
rigponas i 1o 5 % s pepMEeHTIB Kiacy OKCHIOpEayKTa3.

Y nojmanbmioMy JOCHTIPKCHHS CJiJI 30CEPeIUTH Ha BHBYCHHI CTaHy Ta
(YHKLIOHANBHUX 3B’s3Kax IPYHTOBOI MiIKpoOiOTM TIpM 3acCTOCYBaHHI PI3HHX
arpo3axofiB, 30KpeMa 3 MO3UIlil MiHepali3aliifHAX MPOLECiB, IO CYMPOBOKYETHCS
301IBLICHHSM BHIICHHS 3 TPYHTY JIOKCHIY BYTJICIIO, 3aKUCY a30TY TOILIO.
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