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BrimosHeHO HccenoBanue OHOIOIMYECKOH akKTHBHOCTH II0YB IpearopHoro KpeiMa, 4To Mo3BOJIMIO BEIIBUTH
CE30HHYI0 JAMHAMHKY psga (epMEeHTOB: Karajasbl, IEpPOKCHAA3bl U IOIM(EHOIOKCHIA3El, KOTOpPHIE
NIPUHUMAIOT yJacTHe B O0Opa30BaHMM TyMmyca M IIOJBIDKHBIX COCIMHEHHH, HEOOXOIWMBIX MJIS IHTAHHS
pACTEeHHH. YCTaHOBJICHO, 4YTO AHTPOIOrCHHbIC (AKTOPHI OKa3bIBAIOT CHIBHOE BO3JCHCTBHE Ha 3TH
HapameTpsl, 3aMeuIsta npoueccsl rymudukanuu. Hanbosee BhICOKHE MOKAa3aTeNn IO COIAEPKAHUIO JAHHBIX
(epMEHTOB YCTaHOBJICHBI B IOYBAX CTAPOBO3PACTHBIX JIHCTBEHHBIX JIECOINOJIOC, CAaMble HU3KHE OTMEYCHbI Ha
CeNbX03yroJHsx (IAIlHs), COCHOBBIE JIECOIOJIOCH] M LIEIMHHAS CTEIb 3aHUMAIOT IIPOMEKYTOUHOE MOJIOKEHHE.
Cremyer OTMETHTH, YTO CE30HHAs] AMHAMHKA HAKOIUIEHHS STHX ()EPMEHTOB B IT0OYBAX IPOOHBIX ILIOIIageH
HMEeT TakkKe CBOIO cHenuduKy, Ha KOTOPYIO OKa3bplBAIOT BIMSHHE Kak aOHOTHYecKue (PaKTOpPEI
(B1Iaroo0ecIe4eHHOCTh U TeMIEPAaTyPHBIH PEKIM), TaK 1 HHTEHCHBHOCTD BO3IEIHCTBHS HAa HUX TEXHOTCHHBIX
(axTOpoB, KOTOpBIE 3aMEIUIIIOT MHKPOOHOJIOTHYECKYI0 H ()epPMEHTATHBHYIO AKTHBHOCTH IOYBEHHOTO
HOKPOBA.

Kniouesvie cnoea: 10uBbl, (DU3MKO-XMMHUHYECKHE II0KA3aTeNld, AKTMBHOCTb (PEPMEHTOB, KaTaiasa,
NepoKcHaa3a, MONU(EHOIOKCHAa3a, PeaAropHbIi Kpsim.

BBEJIEHUE

[louBeHHass 5SH3UMONOTMS H3y4aeT IIMPOKUM Kpyr BOIPOCOB: IMPHUPORY
OMOKATAJIMTUYECKOH CIIOCOOHOCTH IOYBBI, NPOUCXOXKACHUE, JIOKAIU3ALUIO, COCTOSHHUE,
COCTaB M aKTUBHOCTb (epMEeHTOB B HeH; yuyacTue HUX B TpaHcpopManuu
BBICOKOMOJIEKYJISIPHBIX OPraHUYeCKUX BELIECTB, B 00pa30BaHUM TyMyca U ITOABHKHBIX
COCJMHEHUH, HEOOXOAMMBIX M NuTaHuA pacTeHuil. CrenoBaTelbHO, BbISIBICHHUE
B3aUMOOTHOLICHUN KOMIIOHEHTOB B CHCTEME I104Ba-(EepMEHTHI-MUKPOOPTaHU3MBI-
pacteHue (KOpHH) TMO3BOJISIIOT PACKPBITH PpONb  (EPMEHTOB NPH MOHHUTOPHHIE
(YHKIIMOHNPOBAHUS NOYBHI KaK IIEHTPAIBHOTO 3B€HA HA3€MHBIX YKOCHCTEM.

[TokazaTenn QepMEeHTAaTHBHONH AaKTUBHOCTH II0YB IIMPOKO TPUMEHSIOTCS B
MOYBEHHO-TEHETUYECKUX HCCIENOBAaHUAX, a TAKKe NpU PEIICHWH NPUKIAJHBIX 3ajad,
CBSI3aHHBIX C IJIOAOPOAUEM, OLIEHKON 3PPEKTUBHOCTH arpOTEXHOJIOTHI M HHTCHCUBHOCTH
BO3NICHCTBHS HA TIOYBEHHBI IOKPOB TEXHOTCHHBIX (DakTOpoB. WHTEHCHBHOCTH
TYMHU(QUKAIMOHHBIX TIPOLECCOB B 3HAYMTEIBHOH CTENEHW 3aBUCHT OT YPOBHSA
aHTpornoreHHol Harpy3ku [1-3]. BaxknHa Takke BO3MOYKHOCTh OLIEHKH IPOLLION
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OMOXUMHYECKOW aKTHBHOCTH MHUKPOOPTaHM3MOB B CBSI3H C TEM, YTO BBLICISIEMbIE UMU
(dbepMeHTBI crmocoOHBl MMMOOWJIM30BATHCS ¥ HAKAIUIMBATHCS B IOYBE B aKTHBHOM
COCTOSIHUM H, TPH CO3JaHUM COOTBETCTBYIOIIMX YCJOBHi, MPOSBIATH Creiuduyeckre
OvoKaTamTUTHUYCeCKUE PYHKIMH. BrillieykazaHHas mpobieMaTrka 00yCI0BUIIa BEIOOP TEMBI
HCCIICIOBAHMUS U €€ aKTyalbHOCTb.

K HacTosiiieMy BpEeMEHH B MOYBE TECTUPOBAHBI HA HAIWYHME aKTUBHOCTH OKOJIO 60
thepmenTtoB (u3BectHO Ooiee 2500 GpepMeHTOB) U pa3pabOTaHBI METO/IBI ONPEICICHUS X
aKTUBHOCTH [4].

3amauaMi  JIaHHOTO HCCJIEOBaHUS OBLIO BBISIBUTH YPOBEHb (HEPMEHTATUBHOMN
AKTUBHOCTH TIOYB Ha YEThIpeX MPOOHBIX IUIONAAAX C Pa3HBIM YPOBHEM aHTPONOTCHHOTO
BO3JICHCTBHS Ha HHX, a TaK )K€ YCTAaHOBUTH OCOOCHHOCTH (PEPMEHTATUBHOW aKTHBHOCTHU
MMOYB Ha 3TUX YYAaCTKOB C YYETOM CE30HHON TUHAMHUKH, YTO BBHIMOJIHEHO BIIEPBBIC IS
JTAHHOTO PETHOHA.

MATEPHAJIBI U METO/bI

B kauecTBe OOBEKTOB HWCCIIEOBaHWSA OBUIM B3ATHI CTAPOBO3PACTHBIE JIECOMOIIOCHI
pa3HbIX opoAd: yuyacTok Ne 1 — XxBOoWHOM U ydacToK Ne 2 — TUCTBEHHOM, CENbX03yroaus —
No 3 (mamHsa, ¢ mpowu3spacraromieil 37ech 03UMOM MIICHUIEH) M KaK KOHTPOJIbHBIA —
yuacTok Ne 4 ¢ HeHapyIEHHBIM MTOYBEHHBIM MTpoduiieM (cllabo KocuMast IIeTMHHAS CTEelh)
(puc. 1).

Puc. 1. Mecra B3sTHS IOYBEHHBIX P00 B 6113w T CuMbepornons [5].
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brmaromapst ToMy, 94TO TIPOOBI C YUSTHBIX IDIOMAeH Opaich B CE30HHON TUHAMUKE,
9TO MO3BOJIMJIO TIPOCICAUTH TIEPEMEHHBIC HapaMeTpbl (hEPMEHTATUBHOM aKTHBHOCTH.
[Ipo6s1 Opanuck B TpexKpaTHOM MOBTOPHOCTH. [Iomanky pacnoaraiuch B MPearopHOn
YacTH MOJIyoCTpOBa B 7—8 KM K CEBEpO-BOCTOKY OT I. Cumdepomnoins (Tadm. 1.).

Tadauna 1
OO0mas xapakTepHCTHKA MPOOHBIX IUIOIIA/Ael ¢ pa3MepaMu

Ne IIpo6Hnast momars Pazmepsr
/o
1 XBoliHasg  jecomoioca W3 COCHBI 1,24 ra
KPBIMCKOH
2 JIncTBeHHAs JeCcomoa0ca U3 TIIEINIHN 2,2 ra
3 TTamras (03uMast MIICHUITA) 49,4 ra
4 Ilenuuuas cremnsb (c1abo Kocumast) 13,0 ra

BricoTa mMecTopacmonokeHusi MpoOHBIX yIacTKOB — okoyio 180-190 M Hag ypoBHEM
Mopsi. ['mequuueBas yecomnonoca — Ne 2 pacrofiockeHa IMOTNEepeK HIDKHEH YacTH CKIIOHA,
pasrpaHuumBasi mojie 03uMoi mieHusl — Ne 3 ot kocuMol 1nenuHHoi ctenu. CocHOBas
necornonoca — Ne 1 mpoctupaercst BA0JIb CKIOHA, CONPUKACAsACh C TIEIUYMEBOMN MTOJI0COM B
e€ cpenuuHON yacTr. OTOOP MPOO MPOU3BOAMICS 3UMOI — B (heBpalie, JIETOM — B UIOJIC U
oceHpl0 — B Hos10pe, (yrpoMm ¢ 8:00 mo 11:00 4.), T.k. pepMeHTaTUBHAS AKTUBHOCTH
JUHAMHYHA KaK MO CE30HAM rojia, TaKk W BPEMEHH CYTOK. DTO CBS3aHO C M3MEHEHHEM
TEMIEPATyPHl U BIAKHOCTH MOYBHI. [IpoObI 0TOMpanich ¢ pa3HON TIIyOMHBI TOYBEHHOTO
pa3pesa — ropuzoHT A — 0-10 cM u ropuzont B — 10-20 cM co Bcex yuacTKOB.

ITouBeHHBIE 00pA3IBEI OTOUPANTHCH COTIACHO TPEOOBAHMAM, KOTOPHIE TIPEABSIBIIIIOTCS
K TIOYBEHHO-MHKPOOHOJIOTHYECCKUM HccienoBanusaMm [6]. IlpemBaputenpHO aemanu
MOJMPOOHBIE 3alMUCH B JHEBHUKE C YKa3aHWEM paiioHa WCCICIOBaHUMA, OMHCAaHUEM
BEIOpAaHHOTO MECTa 3aKJagK{d pa3pe3a, ydacTKa WM ONBITHOTO Tons (penbed,
PacTHTEIBHOCTD, MPEIIECTBYIONINE KYJIbTYPHI, arpOTEXHHUKA, BHECEHHE YOOOpEHHUi) C
MOAPOOHON XapaKTEPHCTUKOW TOYBEHHOTO ITOKPOBa M €ro paspesa. llpu wm3ydeHun
(hepMEHTATUBHOW aKTHUBHOCTH TIOJ] Pa3IMYHON PACTHTEIBHOCTHIO 00pa3Ilbl MOYBHI HYKHO
Opath u3 30HBI pu3ocdepsl U BHe pusochepsl mo (azam passuTus pactenuid. Cremayer
y4ecTh, YTO B LENMHHBIX TOYBAX W TOJ MHOTOJETHHMH TpaBaMH MaKCHMallbHas
(epMeHTaTUBHAS aKTUBHOCTH OOHapy>kuBaetrcs B cioe 0—5 unu 0-7 cm, ¢ TiryOuHOM oHa
CWIBHO yMeHbInaetcs. [lociie KakIoW JMeNsSHKH OpyIaus B3sTus o0pasmoB (jomata, Oyp,
HOXX) THIATENBHO oummatoTcs. OOpasibl A0 WCCICAOBAHUS B JIAOOPATOPHH XpaHAT B
xonomwibHuke Tpu 4 °C, MpU STHUX YCIOBHUAX (EPMEHTATUBHAS aKTUBHOCTh TIPOO
W3MEHSETCS He3HAuMTelnbHO. CBexkue 00pasilbl MOMEMIAIOT B TOJIMITHICHOBBIC MEIIKU
WM TEPMETHYECKH 3aKPBIThIE cocybl. DPPEKTUBHO XpaHEHUE TIOYB U B 3aMOPOKCHHOM
coctossanm [4]. Tlepen aHamu3amul MOYBY TIIATEIHHO OYHIIAIOT OT KOPHEHW PACTCHUU U
JIPYTHX PACTUTEIBHBIX OCTATKOB, KAMHEH W MPOYMX BKIIOUEHHWH. B cBexmx obOpasiax
MOYB HEOOXOJIMMO pa3pylIaTh CTPYKTYPHBIE arperartsl, Tak Kak epMeHTbI, HaXOISIIecs
BHYTPH BOJONPOYHBIX arperaToB, HE CMOTYT pearupoBatb ¢ cyoctpatoM. Jlms 3Toro
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HAaBECKy IIOYBBI YBJIAKHAIOT HEOOJBIION aTUKBOTOM MNPHUMEHSEMOTro IIPH aHaJIn3e
Oy(hepHOro pacTBOpa U PaCTUPAIOT IO MACTOOOPA3HOrO COCTOSHUS PE3UHOBBIM MECTHKOM.
[Ipu B3sTHH HABECKU MOYBHLI HY>KHO OpaTh CPEIHIOI MPOOY, MOCKOIBLKY MUKpPOArperaThl
XapaKTepU3yrTcs 0oJiee BEICOKOH aKTUBHOCTHIO, YeM Makpoarperatsl. OepMEeHTaTUBHYIO
aKTHBHOCTP OTIPENEIISIOT B HECKOJIBKHUX MTOBTOPHOCTSIX.

Jns  ompenencHWs  KaTaJia3HOH aKTMBHOCTH TIOYBBI  ObUIA  UCIOJB30BaHA
momupukanus ™erona A.Ill. Tamcrsma [7]. AxtuBHocTh mepokcumassl (I10) u
nonudenonokcuaasbl (ITOO) ompenensin mo merony A. O. I'pumaenko, B. I1. Kaprenko
[8]. Ilpm BBIYHCIICHWH OKOHYATENBHBIX PE3yJbTaTOB IPOBOAMIACH CTATHCTUYCCKAS
00paboTka naHHBIX [9].

PE3YJIBTATBI U OBCY X XJIEHUE

AHaIM3 NOJTY4YEeHHBIX PE3YJIbTATOB BBISBWI, YTO ()EpPMECHTATHBHAS aKTHBHOCThH TOYB
MPOOHBIX TUIOIMIAACH C YYETOM aHTPOINOTSHHOTO BO3JCHCTBHSI Ha HUX B CE30HHOU
JUHAMHKE CYIIECTBEHHO OTiindaerca. Ha OMONOrmyeckyro akTHBHOCTH MOYB OOJBIIOE
BIIUSTHE OKAa3BIBAIOT TeMIlepaTypa u BiaxHocTh [10, 11]. ['maporepMudeckue ycaoBus
MoYB MpU 0TOOPE ¢ y4acTKOB Noe 1 1 Ne 2 3HAUUTENBHO OTIUYAIOTCA, T.K. OHU HAXOJSATCS
1oJ] TIOJIOTOM JepEeBLEB, OCOOCHHO B ropu3oHTe A, a ydyactku Ne3 u 4 — OTKpbITas
MECTHOCTB, cJ1a00 3aTeHEeHHAas! TPAaBIHUCTON PaCTUTEIHHOCTHIO.

Hawnmenbiias ¢epMeHTaTHBHAS aKTUBHOCTH Ha 3THX MPOOHBIX y4acTKaX,0TMEYCHA B
3UMHUI nepuoa (puc. 2, puc. 3), 4TO COTIacyeTcs C TaHHBIMU HCCIEIoBaTeNed U3 UHBIX
peruoHoB ctpanbl [12, 13 wm gp.]. Ilpum oOTpHHATENBHBIX 3HAYCHHUAX TEMIIEPATYPHI
AKTUBHOCTH (DEPMEHTOB MPAKTHUECKH HE TIposiBIsieTcs. [1o HalmmMM MatepraiaM B 3UMHHN
nepuo; Haubosee BhICOKast ()epMEHTATHUBHAsI aKTHBHOCThH ITOYB IO KaTaja3e BBIABICHA B
rneanuneBoit secomnonioce (6,13+0,07 cm3O2/r mouBsl), mo mepokcuaaze (1,84 mr/ kr
moussl) u moiudpenonokcumaze (1,4 mr/100 T mouBBEl) — B COCHOBOHM JIECOITONIOCE.
IIpencraBnser wuHTEpec TMpoBelAcHUE OoJiee IETaTbHOIO aHajW3a pPacIHpe/IeIICHUs
KaTaja3bl B IOYBEHHBIX oOOpasuax mo ropuszoHTam. B BepxuHem cnoe (0-10 cm) B
HEMUHHON cTemnu (puc. 2), 6marogapsi OTKPbITOMY MPOCTPAHCTBY C CHIIBHBIMHA BETPOBBIMHU
MOTOKaMHU ¥ OYCHB CIIA00H NEPHUHOM, KOTOpasl 31eCh COXpaHUIIACh (PparMEHTAPHO H3-3a
MIEPUOMYECKOTO CCHOKOIIIECHUS, TPOUCXOIUT 0oJee TIIy0OKoe MpOMEp3aHHe TIIOYBHI.
IToatomy conmepskanue ¢epMmeHTa Karanassl Hu3koe — 4,30 cM3/T, ¢ rIIyOMHOH CHIIKAsCh
1o 0,90 cM3/t o cpaBHEHHIO ¢ 00pa3maMH, B3sITRIMHE B Jiecomoiiocax (yd. Ne 1 — 5,27 cm3/r
u y4. Ne 2 — 5,77 cm¥/r). Camble BBICOKHE BEJIMYMHBI KaTaja3bl BHISBICHBI Ha TIyOHHE
10-20 cMm B nucTBEeHHOH Jecoronoce (puc. 3) — y4. Ne 2 (6,13 cm3/T), 9TO0 00YCIOBICHO
MOIIHBIM JIUCTBEHHBIM OIAJOM, COXPAHSIOMUMCS 3[eCh J0 CJEIYyIOIIero ce30Ha |
oOecrneunBaromnero Oosiee ONATONPUITHBIN TEPMUYSCKUI PEKUM TIOYB IMOJ HOJoroM. B
yOBIBaroIeM mopsiake cieayeT yaactok Ne 3 — 6,00 cm3/r.
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OT60p 1 (3.02.2020) Ha ropu3oHTe A

53 —

Karanaza

W MNepoKkcnaasa

W MonuvdeHonokcnaasa

ev?/r; mr/Kr;mr/
NN

N

3 4
Homep yyeTHbIX nnowanok

Puc. 2. AKTUBHOCTH KaTalla3bl, IEPOKCUIA3bI, MOTU(EHOIOKCHIA3El B TPEATOPHON
3oHe Kppima B 3umamii iepuox (2020 ).

Heckonpko wHas nuHAMUKa pacrpeaencHus, B oOpa3iax, pepMeHTa mepoKCH a3k,
3mech Ha TEPBOM MeECTE IO IIOKa3aTelsiM B BEPXHEM TOPHU30HTE (pHc. 2) cliedayeT
neauHHas crenb — 5,40 Mr/ Kr, ganee cocHoBas jecomoioca (yu.1 — 1,84 mr/ k), cambre
HU3KHE TIOKa3aTeld B TJICAWYUCBOW JUCTBEHHOHN Jiecomonoce (yu Ne 2) mo Bcemy
npoduiio (B ropuzonte A — 1,04 mr/ xr u B ropuzonre B — 1,12 mr/ kr). Haumensime
3HAYEHUS ITOro (pepMeHTa BBISABICHBI HA YUaCTKe LICJIMHHAS CTEIb U MaliHs (¢ TIyOHHON
saneranus Oompme 10 cm) (pue. 3) 0,50 mr/ xr m 0,69 Mr/ Kr COOTBETCTBEHHO.
IMokazarenu noaMQEHONTOKCHUAA3bl HE OTIMYAIOTCS CHIBHON BapuabETbHOCTHIO 1O BCEM
y9acTKaM B 3UMHHH ITEPUOI, TTIOKA3BIBasI CXOTHBIC HI3KHUE 3HAUCHHUS.

OT160p 1 (3.02.2020) Ha ropHU3ocHTEe B
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Puc. 3. AKTUBHOCTH KaTayla3bl, MEPOKCHIA3bI, MOJUPEHOJOKCHIA3BI B MPEATOPHOH
3oHe Kpbima B 3umumii nepuon (2020 r).

HampotuB, B neTHHi W Hambojee JKapKU MECSI] — HIOIL IIPH HE DKCTPEMATBHBIX

3HAYCHHUSX TEMIIEPATyp B MEPHOI oT6opa mpol (Temmeparypa — +26° C U BIaXHOCTb —
57 %), nunamuka uHas. Ilo gepMmeHTy KaTanaza OHa COXpaHAETCS U JETOM IO BCEM
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y4acTKaM, a 1o IMepoKCcuaa3e Hanboee 3HaYNTEIbHbIN TToKa3aTelb (puc. 4) BRISIBICH IO
JUCTBEHHOH secomonocoi (yua. Ne 2) — 7,54 Mr/ Xr mouBsl. 3HAYHT, IS (DOPMHUPOBAHUS
JTAHHOTO (hepMEHTa OTPaHUYMBAIOIINM (PaKTOPOM BEICTYIAET BIKHOCTH U TEMIIEpaTypa
HarpeBa MOBEPXHOCTH MOYBCHHOTO MOKpOBa. [ moauQeHoI0KCH a3kl B JICTHUH CE30H
(puc. 4, puc. 5), Ha Bcex ydacTKaX, BEJIUYHHbI oueHb O0yu3ku (9,4—10,6 mr/100 r mouBsl),
IMO3TOMY Ha O00pa3oBaHUE JaHHOTO ()epMEHTa B MCHBIICH CTCICHH BIUSIOT
KJIMaTH4eckue abuorudeckue (hakTophbl, XOTS UMEHHO B ATOT MEPHO] OHa oOpa3yercs
HanboJiee aKTHBHO 10 MOYBEHHOMY MPOQUITIO.

Ot160p 2 (29.07.2020) Ha ropu3oHTe A
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Puc. 4. AKTUBHOCTH KaTalla3bl, IEPOKCUIA3bI, MOTU(EHOIOKCHIA3El B TPEATOPHON
3oHe Kpreima B netamii epuon (2020 1).

OT160p 2 (29.07.2020) Ha ropu3oHTEe b
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Puc. 5. AxTuBHOCTH KaTayiasbl, MEPOKCHIA3KI, MOJU(EHOIOKCUIA3EI B MPEATOPHON
3oHe Kprpima B netawmii epuon (2020 1).

B xonme ocenu oOpa3zoBaHMe NaHHOTO (EpMEHTa, 10 HAINM JAaHHBIM, PE3KO
3amesaeTcs modt B 3 pasa (puc. 6, puc. 7). KaranazHas akTHBHOCTh BCEX IMOYBEHHBIX
00pasmoB B OCCHHHI IMEPHOJT HAXOAUTCS B OJMM3KOM amama3oHe oT 5,53 mo 7,37 cm3/r.
MunumansHnoe 3HadeHue (puc. 6) (5,53 cm3r) ormeueHo Ha yuactke Ne 1 B cocHOBOM
necomnojoce, a MakcuManbHoe (7,37 cm3/r) — rneauaneBoii. [IpoMeXyTOIHOE TTOTI0KEHNE
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3aHSIM  [EJIMHHAs CTeNbh W mamHg co 3HadeHusMu 6,27 com3/r u 6,20 cm3/r
COOTBETCTBCHHO. YYaCTOK TJICTUINCBOM JIOCOIOJIIOCHI OUYE€Hbh HHTEPECEH TEM, UYTO Ha HEM
IMOMHMO MAaKCHUMAaJbHOIO 3HAYCHHUS KaTalla3HOW aKTUBHOCTH, B 3TOT MEPUOA TOAA,
OTMeYaeTcss U MakCUMallbHas MepoicuaasHas akTUBHOCTH (75,04 cm3/r) (puc. 6). Takue
3HAYHUTEIHHBIC OMOXMMHYECKHE TIOKA3aTeIH, PE3KO BBRIICIMIONTHECS Ha (DOHE OCTATBHBIX
MPOOHBIX YYaCTKOB, CBUACTEIBCTBYIOT O Han0OO0Jee BEICOKOH MHTEHCHBHOCTU MPOIIECCOB
ryMU(UKAIMA — OJHOW M3 Ba)KHEWIIUX 3KOJOTMYECKUX (YHKIMH TTOYBBI, UMCIOIICH
3HaYCHHE TS TToAnepkanms ee wiogopoaus [14]. Bee mokazarenn nmoimd)eHOTOKCHIA3HI
B BEpXHEM ropu3oHTe (puc. 6) Oiu3KH 1Mo ydacTkam — 3,0-3,6 Mi/r, HO Ha (OHE OUYEHBb
BBICOKOH TIEPOKCHUIa3HOM aKTHBHOCTH TIOJI TISSTUYHUEBOI JIECOIIOJIOCOH, oOparaer Ha ce0s
BHUMAaHHE CHIKCHHE BEITUYHMHBI IMOTU(PEHOIOKCHIA3hl — 2,2 MII/T B HIOKHEM TOPHU30HTE
(puc. 7). JlomyckaeM, YTO pe3Kas aKTHBHM3alMsg 0Opa3oBaHHMsS OIHOrO (EPMEHTa,
3aMeIUIsIeT TPOILECChl (POPMHPOBAHUS JIPYroro, HO OTO MPEANONIOKEHHE Tpeldyer
JIOTIOJTHUTENBHBIX UCCIIEAOBAHUM, UYTO MBI U IJIAHUPYEM B AaJIbHEHIIIEM.
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Puc. 6. AKTUBHOCTH KaTajla3bl, MEPOKCHIA3bI, MOJUGEHOJOKCHIA3BI B MPEATOPHOH
3oHe Kprima B mo3aneocennuit nepuon (2020 r).
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Puc. 7. AxTuBHOCTH KaTayiasbl, MEPOKCHIA3KI, MOIU(EHOIOKCUIA3EI B MPEATOPHON
3oHe Kpbima B mo3gaeocennuit mepuos (2020 r).
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3AK/IIOYEHUE

UccnenoBannsa mo w3ydeHHWIO psna (epMEHTOB IOYB: Karajasbl, MEPOKCHAA3bl U
noJu)eHONIOCHIa3bl, BBITIOJHCHHBIE HA MPOOHBIX Yy4YacTKaX, OTJIMYAIOIIUXCS pPa3sHON
BEITMYMHON aHTPOIMOI€HHOI'O BO3/ICUCTBUS Ha HUX B IpearopHoit 3oHe KpsiMa, mo3ponunu
YCTaHOBUTH PSA 3aKOHOMEPHOCTEH, KaK BBIABIAIONINX CE30HHYIO IHHAMUKY WX
o0pa3oBaHMS M pacmaja B TEUEHHE Troja, TaK W 3HAYUTEIBHYIO BapuadeNbHOCTh WX
tdopmupoBanus. Breibop ux B KauecTBe OOBEKTOB OOYCIIOBICH TEM, 4YTO JaHHBIC
(epMEeHTBI SBJIAIOTCS BEAYIIUMH HHIMKATOPAMH aKTHBHOCTH MOYBOOOPa30BaTEIHHBIX
mporeccoB. KOHTpacTHOCTh TOYB OOBEKTOB HWCCJICHOBAHUS: JIECOIOJIOC — XBOWHOH U
JUCTBCHHOM, TMaIllHM W IEJIMHHON cTenu Oe3 HapylIeHUs MOYBEHHOTO ITOKPOBA,
MO3BOJIWIIM YCTAHOBUTH KaK MX OMOKATAIMTUYECKYIO aKTHBHOCTH , TaK M COIPSDKEHHYIO
JUHAMUKY 00pa30oBaHUs W pa3pylieHus (pepMEeHTOB B TeueHHE roja. B sumHMI nepuon ¢
y4eTOM TEMIIEpaTypHOTO pekrMa, Hauboyiee BBICOKHE TIOKa3aTeld M3 H3YYEHHBIX
(hepMEHTOB BBISBIISICT KaTaliaza, i MOJU(EHOIOKCH/IA3bl 3TH BEIHYUHBI MUHUMAJBHBL
Hawnbonee BbicOkne, B 3TO BpeMsi, 3HAUCHHUS MEPOKCHAA3bl UMEHHO B HEHApPyIIEHHOM
MOYBEHHOM TMOKpoBe (yd4. Ne 4 — rmenmHHAs crenmb). B yeTHUi mepuon HanOOJBITYIO
aKTUBHOCTD TMPOSBIISCT (hOPMUPYIOMIASICS MONMU(DESHOIIOKCUIa3a, PE3KO aKTUBU3HUPYIOIas
MOYBOOOPA30BaTENBHEIC MPOILECCHl MPH JTOCTATOYHO BBICOKHMX TEMIIEpaTypax U HHU3KOH
BJIAroo0ecreYeHHOCTH. B  MO3qHeOCeHHWI Tepruol WHTEHCHUBHOCTH 0Opa3oBaHUS
(hepMEHTOB PE3KO CHWKAETCS, 32 MCKIIFOUCHUEM IEPOKCHIIA3bl M KaTaja3bl Ha y4acTKe
JIECOIIOJIOCHI M3 TJICUYHH, a TI0 TIOKa3aTelsIM MOTH(EHOIOKCHUAA3BI JIUTUPYET YIACTOK C
OTKPBITOH MECTHOCTBIO — CTelmb. BO03MOXHO, [aHHas JAWHAMUKa OOyCIIOBIIEHA
3HAYUTENbHBIM [TOCTYIUIEHHEM JIEMEHTOB IIUTAHUS B TIOYBY NMPH 00pa30BaHUM JINCTOBOTO
omajla W €ro akTUBHOW MUHEpaIu3allii IMOYBCHHOW MHKpPOQIIOPOH, UYTO PEe3KO U
aKTUBU3HUPYET JTaHHBIE MPOIECCHI.
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ENZYMATIC ACTIVITY OF SOILS TAKING INTO ACCOUNT SEASONAL
DYNAMICS IN THE FOOTHILL ZONE OF THE CRIMEA

Slavinskaya A. V.*?, Ivashov A. V.", Kobechinskaya V. G.", Gromenko V. M.,
Yakubovskaya A. 1.°, Kameneva I. A.%, Gritchin M. V.?

'V. L. Vernadsky Crimean Federal University, Simferopol, Crimea, Russian Federation
2FSBSI «Research Institute of Agriculture of Crimea», Simferopol, Crimea, Russian Federation
E-mail: alina.slav.98 @mail.ru

The soils of the Crimea are very diverse in their structure and physical and chemical
characteristics, have different levels of fertility and form the land resources of the
peninsula. Their fertility is affected by many factors, especially the biological activity of
the soil. This is due to microbiocenosis, as the most sensitive component of the soil
ecosystem. The soil is affected by many factors, including anthropogenic ones, which can
affect the balance of its component composition.

Under the enzymatic activity is understood such a characteristic of the soil, which is
formed due to the combination of the processes of receipt of enzymes from living
organisms, stabilization and, subsequently, their activation in the soil. Due to the action of
these enzymes, the nutrients bound in organic residues are transferred to a state that is
biologically accessible to plants and microorganisms, and low-molecular-weight organic
compounds are formed. The increase in enzymatic activity is usually accompanied by an
increase in the total number of microorganisms, especially those groups that are adapted to
the production of the corresponding enzymes. Soil enzymes exhibit extraordinary
resistance to adverse conditions.

Methods of enzymologist, indicators of the enzymatic activity of soils are widely
used in soil genetic studies. Thus in the territory of the foothill Crimea, 4 sites were
identified for soil research: test site (TS) Ne1 — pine forest belt, TS Ne 2 — gleditschia
forest belt, TS Ne 3 — field, TS Ne4 — steppe. Due to the fact that samples from the
registered areas were taken in seasonal dynamics, this allowed us to trace the variable
parameters of enzymatic activity. Samples were taken in three-fold repetition. The sites
were located in the foothill part of the peninsula, 7-8 km north-east of Simferopol. The
height of the location of the test sites is about 180—190 m above sea level.
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The aim of this work was to study the features of the enzymatic activity of the soils of
the Simferopol district. Sampling was carried out in winter-in February, in summer-in July
and in autumn-in November (in the morning from 8:00 to 11:00 am), because the
enzymatic activity is dynamic both by season and time of day. Samples were taken from
different depths of the soil section-horizon A 0-10 cm and horizon B 10-20 cm from all
sites. They were studied in the laboratory by physico-chemical methods with subsequent
statistical processing.

Studies on a number of soil enzymes: catalases, peroxidases, and polyphenolosidases,
performed on test sites, differ in the amount of anthropogenic impact on them in the
foothill zone of the Crimea. The choice of objects is due to the fact that these enzymes are
the leading indicators of the activity of soil-forming processes. The contrast of the soils of
the objects of study: forest belts — coniferous and deciduous, arable land and virgin steppe
without disturbing the soil cover, allowed us to establish both the biocatalytic activity of
the soil on them, and the associated dynamics of their formation and destruction during
the year.

In winter, taking into account the temperature regime, the highest values of the
studied enzymes are revealed by catalase, for polyphenol oxidase these values are
minimal. The highest values of peroxidase at this time are in the undisturbed soil cover
(plot Ne 4 — virgin steppe).

In the summer, the most active is the emerging polyphenol oxidase, which sharply
activates the soil-forming processes at sufficiently high temperatures and low moisture
availability.

In the late-autumn period, the intensity of the formation of enzymes decreases
sharply, with the exception of peroxidase and catalase in the area of the forest belt from
Gledichia, and in terms of polyphenol oxidase, the area with open terrain — steppe-leads. It
is possible that this dynamics is caused by a significant supply of nutrients to the soil
during the formation of leaf litter and its active mineralization by soil microflora, which
dramatically activates these processes.

Keywords: soils, physico-chemical parameters, enzyme activity, catalase, peroxidase,
polyphenol oxidase, foothill Crimea.
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