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COMPARATIVE CHARACTERISTICS OF STEREUM HIRSUTUM
AND PLEUROTUS OSTREATUS IN VITRO IN ENRICHMENT
WITH A NUTRIENT SOLUTION OF MANGANESE (11) CHLORIDE
Kalko E.I.}, Zhuk O.N.? (Republic of Belarus) Email: Kalko339@scientifictext.ru

Kalko Elena Ivanovna — Postgraduate Student;
?Zhuk Olga Nikolaevna — Candidate of Biological Sciences, Associate Professor,
BIOTECHNOLOGICAL FACULTY,
POLESSKY STATE UNIVERSITY,
PINSK, REPUBLIC OF BELARUS

Abstract: there is a large variety of basidiomycetes which pharmacological properties are scarcely studied. So
they are a promising research object for biotechnology. The article studies the effect of nutrient solution
composition on the cultivation of basidiomycetes on the example of S. hirsutum, P. ostreatus. The need for
biosystems in microelements has its differences, but there are no data on the effect of manganese on the
growth and development of fungi, particularly S. hirsutum. Based on the example of the main constituents of
the nutrient solution elements, it has been shown that a change in the concentration of manganese (I1)
chloride allows obtaining higher biomass growth rates than in the control variant.

Keywords: manganese (I1) chloride, nutrient solution, mushrooms, basidiomycetes, subsurface cultivation.

CPABHUTEJIBHASI XAPAKTEPUCTUKA STEREUM HIRSUTUM
MU PLEUROTUS OSTREATUS IN VITRO ITPU OBOT'ALLIEHUN
NUTATEJBHOM CPEbI XJIOPUJIOM MAPTAHIIA (I1)
Kaabko EA.., Kyk O.H.? (Pecny0anka besapych)

'Kanwxo Enena Heanosna — acnupaum,
LKy Onvea Hukonaesna — kanoudam Guono2uueckux nayk, OoyeHm,
Kaghedpa buomexnonozuu,
Tonecckuii 2ocyoapcmeentbiil yHusepcumenm,
e. Iunck, Pecnybnuxa benapyco

Annomayua: 6 mupe Hacyumeisaemcsi 6onvuoe paznoobpasue 6a3UOUATLHBIX SPUOOB, KOMOpble ABNAIOMCS
MANOU3YUEHHBIMU 8 OMHOUEHUU UX (PAPMAKOIOSUYECKUX CBOUICME U 8 Pe3VIbmame SA6JAOMCs NePCneKmuGHbIM
0bvekmom uccredosanus oA Ouomexnonozuu. Hccredosano enusHue cocmasa NUMAmMenvHuix cpeo O
Kynbmusuposanusi bazuouomuyemos Ha npumepe S. hirsutum, P. ostreatus. ITompe6nocms 6Guocucmem 6
MUKDOINIEMEHMAX UMeen C80U OMNUYUSA, OOHAKO OAHHbIE O GIUAHUU MAP2AHYA HA POCM U pa3gumue epubos, u 6
ygcmnocmu S. hirsutum, ¢ aumepamype omcymcmesyiom. Ha npumepe oCHOSHBIX COCMAGIAIOWUX INEMEHMOB
nUMamensHoi cpedbl NOKA3AHO, YMo uzmenenue Konyenmpayuu xropud mapeanya (1) nozeonsem nonyuums
bo.iee 8bICOKUE NOKA3AMENU NPUPOCIA BUOMACCYL, YeM 6 KOHMPOLLHOM 8aAPUAHME.

Knrwuesvie cnoea: xnopuo mapeanya (11), numamenvhnvie cpeodvi, epubvl, 6azuouomuyemsi, 2nyoOUHHOE
KYIbMUSUpOsanue.

VIIK 60:582.284

3akoHOoHaTenscTBOM PecnyOnuku bemapych TIpuObl BKIIOYEHBI B COCTaB BO30OHOBISEMBIX JIECHBIX
pecypcoB, IpeaHa3sHaYeHHBIX U UCIIOIb30BaHMs. 3arackl TPHOHBIX PECYPCOB HE SBISTFOTCSI HOCTOSIHHBIMU BO
BpPEMEHH, a TIO/IBEPraloTCsl BO3PACTHBIM M3MEHEHMSIM BMECTe C (PMTOLEHO30M M W3MEHSIOTCS MOJ BIMSHHEM
JieaTenbHOCTH denoBeka [1-3]. Hagano m3ydeHns 3amacoB qukopacTymux rpubos B bemapycu oTHOCHTCS K
1932 romy [4]. [nd IUTaHUPOBAHMS PAIMOHAIBHOTO HCIIONB30BaHUS M OXpaHbl T'pHOOB HEOOXOANMO
MIPOMBIIIEHHOE TOJTydeHHe Ouomacchl. basuanomunersl 06IafaloT BBIPAXKEHHBIMH  JIEKAPCTBEHHBIMU
CBOMCTBaMH, comepxar TTOTHOLICHHBIH KOMILIEKC OGuonoruuecKn AKTUBHBIX BEII[ECTB:
HMMYHOMOAYJIHPYIOLIHE W MPOTHBOOIYXOJIEBBIE MONUCAXapuabl, KO3H3UM Qo (YOMXHHOH), [-KapoTuH,
TOKO(EpoJI, BATAMUHBI TPYyIsl B — BemecTBa HEOOXOANMEBIE IS XKU3HEIEATETbHOCTH oprann3ma. B coctas
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BBICIIMX TPUOOB BXOJAT NMUTATENbHbIE OCIKH, HE3aMEHHMbIE AMUHOKHCIIOTHI, OONbIIast rpymnmna (GepMeHTOB,
MHKPODJIEMEHTHI, (OCHOIHUINIBI U ICCCHIHANBHBIE JKHPHbIE KHCIOTHL. 3 0a3suIMOMHIIETOB BBIIEIICHBI
BEILECTBA, KOTOpBIE MIPOSIBIISIIOT AQHTHOKCHUIAHTHEIE, AQHTUBHPYCHEIE, aHTHOAaKTepHAIBHEIC,
renaTonpoTeKTOPHELE, THITOJAIHAEMHIECKHE, KapJIMOTOHUYECKHE, HMMYHOMOZYIHPYIOIIHE u
POTHBOOITYXO0JIeBbIe cBOMcTBa [5-10].

Io6ounbIe 3G eKThl 1 TOKCHYECKOE AeiicTBHE eueOHbIX MPernapaToB Ha OCHOBE TPUOOB HE BBISIBIICHBI, B
CBSI3M C 3TUM B TIOCJIEAHHUE TOABI MPOSIBIAETCA 0COOBI HHTEpec K Oa3uauaNbHBIM rpudaM, Kak HCTOUYHHKAM
HOBBIX J((EeKTUBHBIX M Oe30mMacHbIX OHONOTHYECKH aKTHBHBIX TNpupoaHbiXx BemtectB [11]. Cpean
0asuauoMHIIETOB Tpubbl poma Stereum wu rpubsl poma Pleurotus kmaccuduumupyrotcs Kak TpuoOsl,
olrafaronye Xoponel aHTHOKCHIQHTHOH, aHTHUMUKPOOHOH, TPOTHBOOIYXO0JIEBON I HMMYHOMO/TYJINPYIOIIeH
akTUBHOCTBIO [12-14]. KysnpTuBHpOBaHHE TPHOOB — 3TO OHOTEXHOJOTHYECCKHIl METOJ, IO3BOJISIONIMIL
HOJIYYUTh FCHETUYECKH HICHTHYHbIC HCXOTHOMY 00BEKTY IpHOBI B yCIIoBHX in Vitro [15, 16].

Henbio Hacrosmieil paboThl SIBUIOCH CpaBHEHHE ocoOeHHOcTed pasutus S. hirsutum u P. ostreatus in
Vitro B ycnoBHsSX oOoramieHusi muTarenpbHoOW cpenpl xmopuaoM Mapranna (I1). VccnenoBanus Obuin
MIPOBEEHBI B HAYYHO-HCCIIEIOBATENbCKON TabopaTopun MpUKIagHoH U (QyHAaMeHTanbHOH OHOTEeXHONOTHU
Ha 6a3e YO «llonecckuii rocynapcTBeHHbIH yHUBepcuTeT». s uccnenoBanuil Obu1 BEIOpaH Tpud crepeym
JKECTKOBOJIOCHCTHIH (Stereum hirsutum). Marepuan st BBeeHust B KynbTypy (rpu6 S. hirsutum) oroGpan u3s
npupoasl B Havane amnpens 2017 roga. Mecro otdopa — ropon IIurack. OToOpaHHBI MaTepuaa BBOIWIN B
KyJIBTYpY in Vitro no meroauke [16, 17].

Bo BceM Mmupe 060JbIIOE PacHpOCTpaHEHHE MONyYMsia KyibTypa rpuboB poma Pleurotus, Bmepebie o
BBIpAIIUBAHUN MOHOKYIBTYphI P. 0streatus B riyOuHHOW KynbType coobmaercs B 1948 roay [18]. MHuoro
METOJMK II0 BBHIJETICHHIO B KYJIBTYpY, pa3paboTaHo MMeHHO Ha 3ToM rpude [19]. ITosTomy B Hamieit pabote
JUT CPaBHEHUsI MCIIONB3YeTCS «IUKHil» mramm P. ostreatus, BeimenenHsiid B 2014 T U3 MJIOAOBBIX Ted,
pacTymux Ha KyisTypHOM Tomoste (Populus sp.) B ropoae MuHCKe.

W3yueHus mOTpeOHOCTH B MUKPOSJIEMEHTAX ChIrpajiu MccienoBanus Ha moaeiu Aspergillus niger B 1919
rogy [20] u HayuHO-WccienoBaTenbckas paboTa mpoaoibkaercs A0 cux mop [21-23]. Mapranen HyXeH
rpubaM B HeOONBIIOM KOJMYECTBE, OH WIPaeT CyIIECTBEHHYI0 pOJIb B OOMEHEe Kak Ko-(hakTop
IIaBEJICBOYKCYCHON U IaBEJICBOSIHTAPHOHW KapOOKCHIIAa3bl — ()epMEHTA, YUACTBYIOIETO B OCHOBHOW peaKIin
ycBoenus: CO, y reTepoTpodoB ITyTeM NPUCOCSIWHEHNS €€ K SHOJIMUPOBHHOTpagHON kuciaoTe. Obmee 9nucio
OoOHapyXEeHHBIX Y TpHOOB (hEepMEHTOB, TJle MapraHell sBIseTCsl KO-(pakTopoM (Tabiuia 1) HEBEIWKO, U OHH
TJIaBHBIM 00pa3oM y4acTBYIOT B TpaHC(HOPMAIH OpraHmYecKuX Kuciot mukia Kpebea [24, ¢.49].

Tabnuya 1. @epmenmul, 20e mapearely a613emMcs KOYAKMopom y epudos

DepMeHT Peakuus

L-m3onmtpar + HAJl = 2-okcurmyrapar + CO, +
HAJTH,

L-m3ommtpar + HAJl = 2-okcurmyrapar + CO, +
HAJI®H; (nexapOOKCIIINPYeT TakKe OKCAJICYKIIIHAT)
NH; + akuenrop <> NH,OH + BoccTaHOBIEHHBIH
aKIenTop (JOHOPHI BOAOPoa (hIIaBHHBI)
D-spurpoumunazonriauuepopocdar =
umuaasonaneron-gocdar + H,0O
Oxcananerar + H,O <> okcainar + anerar

M3onurparaernaporenasa

I'mapokcunamunpenykrasa

Wmupazonrunepodacdataernaparasa

Okcanarerasa (okcananeTaTimasa)

OpHako cBeleHusl O BIMSHUU MapraHila Ha pOCT U pa3BUTHE 0a3UIMOMHUIIETOB (parMeHTapHbl, I03TOMY B
JaHHOW paboTe HcciaemoBain ocoOeHHOCTH pasButus S. hirsutum in vitro m mpoBomwin cpaBHEHHE C
KyJbTypoii P. 0streatus mpu 100aBlIeHHH B TUTATeNbHYIO cpey xiopua Mapranua (11).

Marepuajdbl H MeToAbl HccaegoBaHHsA. OObEKTaMH WCCIEIOBaHUS CIY)XWIH INTaMMBI TPHOOB
S. hirsutum u P. ostreatus, koTopbie BBIpAIIHBAIH B TIIyOWHHO# KyJIbType Ha KapTodenbHO-caXxapo3Hoi cpesie
(KCC) [16, c. 97; 25, 26] npu temmeparype 27+1°C B TepmocTare, ¢ HCHONB30BaHHEM MEXaHHIECKOTO
nepeMennBaHus Ha kadanke npu 70 00./mMuH., B Teuenume 21 mus [15, 17, 27]. B Hameilr pabore mpu
rTyOMHHOM KyJIbTHBHPOBaHHHU 100aBIsiM B mutatenbHyto cpexy MnCly B konuentpanusx 0,025 mr/m, 0,1
mr/a, 0,5 wmr/m, 2,5 wmr/a, 10,0 mr/n, 20,0 mr/n, 30,0 mr/m, 40,0 Mr/m. DKCIEPUMEHTBI BBIMOJHEHBI
YETBHIPEXKPATHO.

[To oKkOHYaHHUIO KyJIbTHBUPOBAHHS MPOM3BOAMIN BU3YaJIbHYIO OLIEHKY MOP(OIOrHIECKHX 0COOCHHOCTEH
munenust S. hirsutum u P. ostreatus otaenus ero 6uomaccy OT KyJIbTYpalbHOW KHUIKOCTH, HOACYMTHIBAIIH
KOJIMYECTBO MHIIETHAIBHEIX KIYOOYKOB M 3aMepsuld WX Ouamerp, mo meroxmke [15, c. 230]. Anamus
CpaBHEHHMSI OCHOBAaH Ha OTJIMYHU MOPQOIOTHUECKUX NPU3HAKOB: «KOJIUYECTBO U pa3Mephl 00pa30BaBIIMXCS
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KiTyGOuKOB M Tspked Munenus S. hirsutum in vitro B ycnoBusix ¢ oboraiieHieM Cpefibl XJIOPUAOM MapraHia
(1) u 6e3 noGasnenus xnopuna mapranua (I1)» ¥ «koaM4ecTBO M pa3Mepbl 00pa30BaBLIMXCS KIyOOUKOB H
Tsokell murenust P. ostreatus in vitro B ycmoBusix ¢ oboramenuem cpenst ximopumom mapradmna (1) u 6es
nob6asienus xynopraa Maprasna (11)».

Pe3yabsTaTsl 1 ux o6cy:xkaenue. B tabmume 2 npencraBieHs! pe3ysbTaThl O KOJHMYECTBE 00pa30BaBIINXCS
MHIIETHATBHBIX KIyOOYKOB, MX pa3Mepax B 3aBUCHMOCTH OT KOHIEHTpauuu xjopuga mapranma (1) B
MUTATEIbHOMN Cpefe.

Tabnuya 2. Xapaxmep pocma eny6unnwix kynemyp S. hirsutum u P. 0streatus e sasucumocmu om dobaenenus

6 numamenvHyio cpedy MnCly 6 konyenmpayusx 0,025 me/n, 0,1 me/n, 0,5 me/n, 2,5 me/n, 10,0 me/n, 20,0 me/n,
30,0 me/n, 40,0 me/n. 21 cym. n=4

CpaBHHATEJIbHASI XaPAKTEPUCTHKA KOJNYECTBO KIY0O0UKOB MHUIIEJIUs M0 KJIaccaM
Konuenrpauus JHameTpa (cMm)
MnCl, 0,3-0,5 0,6-2,0 2,1-30 3,1-75
MI/J S. P. S. P. S. P. S. P.
hir. ost. hir. ost. hir. ost. hir. ost.
Kourpox 650 | 2088 | 110 | 38 1 0-2 2 0-1
(0 mr/m)
Bapuanr 1
(0,025 nr/) 3-12 15-132 2-9 3-9 1 0-1 2 0-1
Bapuarr 2 1069 | 030 | 110 | 08 0 0-1 2 0-1
(0,1 mr/n)
Bapuanr 3
(0,5 mr/x) 3-20 0-50 1-10 3-12 1 0-1 4 0-1
Bapuanr 4
(2,5 mr/) 4-30 1-34 1-10 1-11 2 0-7 3 0-1
Bapuanr 5
(10 mr/m) 1-100 5-30 1 3-12 0 0-1 2 0-1
Bapuanr 6
(20 mr/) 10-28 1-30 2-20 0-9 1 0-1 1 0-1
Bapuanr 7
(30 mr/m) 1-100 18-49 1 1-10 1 0-2 1 0-1
Bapuanr 8 ) ) ~ ~ ~
(40 wr/m) 1-45 3-180 2-16 0-7 0 0-3 1 0-1

B Tabmmre 2 Bo3MoxkHO mpocieauts ocobentoctu Biusiaust MnCl, B xontentparmsix 0,025 mr/m, 0,1 mr/m,
0,5 mr/m, 2,5 mr/n, 10,0 mr/m, 20,0 mr/m, 30,0 mr/m, 40,0 Mr/n B mUTaTeNnbHOM Cpele Ha KOJMYECTBO U pa3Mep
00pa3oBaBIIMXCsl KIYOOUKOB MHIIENMsS TIYOMHHOM KymsTypsl S. hirsutum u P. ostreatus. Bo Bcex BapuaHTax
9KCIIEPHMEHTa M3 MHOKYIIIOMa Pa3sBUBAINCH KITyOOukH pasHoro amamerpa ot 0,3 no 7,5 cm. Taroke B mporecce
KyJIbTUBHUPOBAHUs O0Opa3OBBIBAJIMCH BTOpPUYHBIE, MenKkHe KiyOoukn. IIpy pocte B mNHTaTeNbHOW  cperne,
coneprkaieit MnCl,, HaGmonanocs 06pasoBaHHe GOJBIIEr0 KOIMYECTBa KITyOOUKOB YKPYITHEHHOTO pasMepa Io
CPaBHEHHIO C KOHTPOJIEM, YTO CBHETebCTBYeT 0 Bimsinuu MnCl, Ha poct S. hirsutum u P. ostreatus in vitro.
Omnaxo y S. hirsutum mabmonanocs Oosblie KpyHMHBIX KIyOOuKoB auamerpom ot 3,1 mo 7,5 cm, a y P. ostreatus
GoJple MenKux KiryooukoB quamerpoM ot 0,3 1o 0,5 cm. Bo Bcex BapuaHTax skcrepuMenTa Kiryoouku S. hirsutum
IUIOTHBIE, TJAJIKKE W CTYICHHUCTHIE, HEOMyIICHHBIE, IIBETA CJIOHOBOM KOCTH, a y P. ostreatus xiry0ouku phIXIible,
BOPCHCTO-IIYYHCTBIE, MOJIOYHO-Oenoro mBera. Ilpu TiyOMHHOM Ky/NbTHBHpOBaHWHU 3amax S. hirsutum 6w
ONIM30K K 3alaxy mpenapaToB NeHUIWIUINHA, a Juts P. ostreatus 6sut mpucyI XapakTepHbIid rpuOHOI apoMar.

Kity6ouku riiyOuHHO#M KynbTypbl S. hirsutum B xoHTposte, a Takxke B konbax ¢ MnCl, npu KOHIEHTpaIuu
0,025 mr/n, 0,1 mr/m, 0,5 mr/a, 2,5 Mr/n — peIXjble W TIaaKde, B Konbax ¢ koHunentpamuei 10,0 mr/a, 20,0
mr/n, 30,0 mr/n, 40,0 mr/n — 6onee wiotHele. CaMble KpyHHbIE KITyO04YKH 00pa3oBbIBAINCH B Kosbax ¢ MnCl,
npu KoHmeHTparuu 0,5 Mr/nm. MHOXecTBO MeNKHMX KiIyOoukoB Habmomamn B kombax ¢ MnCl, npm
koHueHTpanud 10,0 mr/n u 30,0 mr/m.

Bo Bcex BapmaHTax SKCIEpHMEHTa C TIIyOWHHOH KynbTypoil P. ostreatus Habmromanu pocT MHIENUS B
BUEe KIyOOUYKOB, TOKPHITBIX IYYHCTHIMH BBIDOCTaMH. B KoHTpone, a Takke B konbax ¢ MnCl, mpu
koHneHrpaiuu 0,025 mr/n, 0,1 mr/m, 0,5 mr/m, 2,5 Mr/n xiy6o4kd MuLenus ObUIM PBIXJIBIE, BOPCHCTO-
JIyducThle. J[TMHa JYYMCTBIX BBIPOCTOB BO BCeX KoiOax, B KOTOpbIX mpucyrcrBoBan MnCl,, Bu3yanbHO
6osbIiie, YeM B KOHTPOJIbHBIX K0J10ax 6e3 MnCl,. B kon6ax ¢ MnCl, ipu koutentparmu 10,0 mr/n 20,0 mr/m,
30,0 mr/mn, 40,0 mr/n HabII04aMM O0JIee IUIOTHBIC KITyOOUKH U MEHee JIYUUCThIe [0 CPABHEHHUIO C KOHTPOJIEM.

COOTBETCTBEHHO, TpH TIyOMHHOM KyJIbTHBUPOBAaHWM [UIS YBEIMYCHHS KOJIHMYECTBA M pa3MepoB
MUIICTHATBHBIX KIyOOYKOB ONTUMAaNbHON OKaszanach koHIeHTpamus MnCl, 0,5 mr/m u 2,5 mr/nm s
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S. hirsutum u 2,5 mr/n aus P. ostreatus, a npu konuenTpaiu MnCl, npesbimnaromieit 10,0 mr/n Habnrogaercst
WHTEHCHBHOE ()OPMHUPOBAHHE MEJIKHX KITYOOUYKOB Y 00CUX KYJIBTYP.

VY BBIpOCIINX B XOJI¢ TpeX HENCIbHON HWHKyOAlMW KyJIbTyp HaONIOAeTCs HapacTaHUs MHULEIUs Ha
CTEHKax COCY[OB B BHAE TsDKEil Hal ypoBHeM HHTaTeslbHOW cpensl [15, . 258]. B rtabmmme 3 mMoxHO
mpocnenutb ocobernoctd BiausHus MnCl, B xoHnentpamusx 0,025 mr/n, 0,1 mr/n, 0,5 mr/n, 2,5 mr/a, 10,0
mr/m, 20,0 mr/n, 30,0 mr/n, 40,0 Mr/n B mUTaTENbHONW Cpefe HAa KOJIMYECTBO M pa3Mep 00pa30oBaBIIUXCS
MHUIETHATBHBIX TSHKEH TTyOUHHBIX KyabTyp S. hirsutum u P.ostreatus.

Tabnuya 3. Obpazosanue Muyenuarbblx msiicel 2nyounnvix Kyaomyp S. hirsutum u P. ostreatus ¢ sasucumocmu om
o0obasnenus 6 numamenshyio cpedy MnCly 6 konyenmpayusx 0,025 me/n, 0,1 me/n, 0,5 me/n, 2,5 me/n, 10,0 me/n, 20,0 me/n,
30,0 me/n, 40,0 me/n. 21 cym. n=4

CpaBHHTeJIbHAsI XaPAKTEPHCTHKA KOJIHYECTBO TsKeil MUIeIHs 110 KJIaccaM (cM)
Mupuna Mupuna MMupuna IMupuna
Konuenrpauus 0,3-0,5 0,6-2,0 2,1-3,0 3,1-75
MnCl, Jlauna Jlauna Jauna Jlauna
Mr/Ja 1-10 (em) 11-20 (cm) 21-30 (cm) 21-30 (cm)
S. P. S. P. S. P. S. P.
hir. ost. hir. ost. hir. ost. hir. ost.

Konrponb

(0 mr/n) 1 0 2 1 0 0 0 0
Bapuanr 1

(0,025 mr/2) 0 1 3 1 1 0 0 0
Bapuanr 2

(0,1 mr/z) 1 1 1 1 1 0 1 0
Bapuanr 3

(0,5 mr/n) 0 0 1 2 2 0 0 0
Bapuanur 4

(2,5 mr/n) 0 1 2 2 0 0 1 0
Bapuanr 5

(10 mr/m) 1 1 1 1 1 0 0 0
Bapuanr 6

(20 mr/) 1 2 3 2 0 0 1 0
Bapuanr 7

(30 wir/m) 1 1 1 1 1 0 1 0
Bapuanr 8

(40 mr/m) 1 1 2 2 2 0 0 0

PasurensHbl OTIHYHMS 00pPa30BaHUs MHUIIEIHATBHBIX TsOKeH — y TiyOMHHON KyapTyper S. hirsutum mpu
nobasneann MnCl, mupuHa TspKei coctapnsuia ot 0,3 o 7,5 cm, a 'y P. ostreatus tonsko 1o 2,0 cm.

LBer 6uomaccsr S. hirsutum u P. ostreatus in Vitro uamensuics mo Mepe yBenudenus KoueHrparua MnCl,
B ITUTaTeNBHOM cpene. B xoHTpone n npu godasnennn MnCl, B koHneHnTpamuu 0,025 Mr/1 KITyOOUKH U TSKH
y S. hirsutum in vitro Geutk GrexHO-KenThie, npu KoHueHnTpamuu 0,1 mr/a, 0,5 mMr/a u 2,5 Mr/n — cBeryio-
KenTelie, pu koHrenTparmu 10,0 mr/n, 20,0 mr/n, 30,0 mr/n, 40,0 Mr/n — TemHo-kenThie. Ha moBepxHOCTH
KIyOOYKOB U TsXKel, KoTopbie pociu B cpene ¢ MnCl, B konnentparmsax 10,0 mr/a, 20,0 mr/n, 30,0 mr/n
HAOJIFOTATUCh HEOOJBININE MMOTEMHEHHUS, CBETIIO-KOPUYHEBbIC MATHA, MpU KoHleHTpaimun MnCl, 40,0 mr/m —
KOPHUYHEBBIE MIATHA.

VY P. ostreatus in vitro B koutpone u npu gobasnennn MnCl, B koHuentpaiuu 0,025 Mr/n Kiy6ouku u
TSOKU OBUTH MOJIOYHO-Oenble, pu koHIeHTpamu 0,1 mr/n u 0,5 Mr/m — cBeTJIo-KeNThie, IPH KOHICHTPAILIUH
2,5 mMr/m — temMHO-x)entble, a mpu KoHueHTpammu 10,0 mr/m, 20,0 mr/n, 30,0 mr/m, 40,0 mr/n — cBemio-
kopruuHeBble. Ha kimy0odkax W TspkaX MHLENus, BRIpocmuX B cpene ¢ MnCl, npu koHuenTpanuu 10,0 mr/m,
20,0 mr/m, 30,0 mr/n, 40,0 MI/n UMenICh TEMHO-KOPUYHEBBIC SITHA, Ha TIOBEPXHOCTH KiTy0oukoB P. ostreatus,
KoTopbie pociu B cpene ¢ MnCl, npu koHueHTpauu 2,5 Mr/i, Takxke ObUH OOHapy)KeHbl HeOOJbLINE
MOTEMHEHHS, OJTHAKO B TOPA30 MEHBIIIEM KOJIHUYECTBE, Mo cpaBHeHUI0 ¢ MnCl, npu koHuenTpanuu 10,0 mr/i,
20,0 mr/i, 30,0 mr/ma, 40,0 mr/m.

[To HabmroneHWIO 32 M3MEHEHHEM I[BeTa OMOMACCHl TTyOMHHOW KyJIbTYpPBI, MOKHO CYAHTH O TOM, YTO
KyabTypa S. hirsutum Gonee crabunbha K moBbieHnio KoueHrpaiuii MNCl,, TeMHO-KOpHUYHEBbIE TISATHA TIPH
MnCI,— 40 mr/mn, a 'y P. ostreatus in vitro mpu MnCl,— 2,5 mr/m.

BwiBoa. TakuM 00pazom, no0aBleHHBIH B MUTATENbHYIO cpexy MnCl, B uccienyeMbIX KOHIIEHTPAIHIX
0,025 wmr/n, 0,1 mr/m, 0,5 mr/n, 2,5 mr/mn, 10,0 mr/n, 20,0 mr/a, 30,0 mr/mn, 40,0 Mr/a cTUMyIUpOBaNl POCT U
pasBuTHe TyOWHHON KyabTypsl S. hirsutum wu P.ostreatus, 1o cpaBHeHHIO ¢ KOHTponeMm. HauGonee
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