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SOME SOIL MICROBIAL FUNCTIONAL GROUPS IN HYPHOSPHERE OF
AGARICOMYCETE WITH DIFFERENT TROPHIC STRATEGIES

Summary. Some soil microbial functional
groups’ presence at hyphosphere of 22 symbio-
trophic and litter saprotroph agaricomycete species
was explored. Significant predominance of phos-
phate-solubilizing bacteria was detected at sym-
biotroph’s hyphosphere as well as of chytinolytic
bacteria at hyphosphere of litter saprotrophs for-
ming ring-shaped colonies and mycelial mats. The

cellulolytic micromycete inhibition was observed
at hyphosphere of all symbiotrophic and some sap-
rotroph species studied. Numbers’ increase in cul-
tivable bacteria with trehalose-utilizing ability was
detected at symbiotroph’s hyphosphere only. Calci-
um oxalate resistant and calcium oxalate degrading
bacteria accumulation was observed for 4 agarico-
mycete species with different trophic strategies.
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CTPYKTYPA U ®TYOPECHEHTHAS AKTUBHOCTDb SKTOMUKOPH3
Y XBOMHBIX PACTEHUI HA CEBEPE

BaskHeritryio posb B pyHKIMOHMPOBAHUY JIeC-
HBIX QUTOIEHO30B OOpeaTbHON 30HbI UTPAOT IK-
TOMUKOPU3BI, MpeAcTaBisoime coboit cumonos
XBOJHBIX pacTeHmit ¢ rpubamu. JKusHeHHas: ak-
TUBHOCTb 9KTOMUKOPU3 OIIPEeISIETCSI COCTOSHI-
€M ¥ TUIIOM IPUOHBIX YeX/IOB, CTPYKTYPa KOTOPBIX
BuoCtenudprIHa M OJBEPraeTcsi BO3PACTHBIM
u3MeHeHVsIM [3]. OfHUM U3 METOJOB OIpefere-
HUSI )KM3HEHHOJ aKTMBHOCTV KOPHENl SIB/ISETCS
MEeTOJ] OKpalIVBaHMs (IyopeclierHOM AualieTa-
Ta, OCHOBAHHBI/I Ha PAcIO3HABAHUU «KVUBBIX» U
«MEPTBBIX» KJIETOK MO HeCHelupIIecKuM 3CTepa-
3aM, IPUCYTCTBYIOIUM TONTBKO B XXMBBIX K/I€TKaX

© Cusonenko T. A., 2015

[2]. [TokasaHo, 4TO ¢ryopeclieHTHas AKTUBHOCTD
MMKOPM3HBIX 4eX/I0B 00yCIOBIEHa He TOIBKO CO-
CTOsIHMEM KOPHS PacTeHMs, HO U BUJIOBBIM COCTa-
BOM IPUOHBIX CUMOMOHTOB [3].

Ilenpro Hamieit paboTbl ObIIO M3yueHUe Pry-
OPECLIEHTHOJI aKTUBHOCTY 3KTOMMKODPU3 COCHBI
OOBIKHOBEHHOI! ¥ €11 COMPCKOIA, TPOM3PacTalo-
VX B YePHUYHBIX TUIAX XBOIHBIX (PUTOLIEHO30B
Ha Cesepe.

Ilna  drnyopeciieHTHOTO aHaaM3a HaMM MC-
I0/Ib30BAHO OKpAIIMBaHNe IONEPEYHbIX CPe30B
JKVBBIX SKTOMMKOPU3 AManeTaToM Qayopeclen-
Ha. OU3NOIOTNYeCKYI0 AKTUBHOCTh 9KTOMUKOPHU3
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OTIpefe/sUIM 110 MHTEHCUBHOCTY OKPAIIVBAHNA
KJIETOK TpUOHOrO Yexsa, cetu lapTura, mpoBops-
IIero NVJIMHJpPA ¥ KOPOBOI MapeHXUMBL. S pko-3e-
JIHBII IIBET MMeJM aKTUBHO (PYHKIVIOHVMPYIOLIVe
KJIETKM, 3€/IeHbIII — CpefjHe aKTVMBHBIE, JKe/ITO-3€-
JIEHBII — CTab0 aKTUBHbIE, KOPUYHEBDII I[BET CBI-
JIeTeNbCTBOBAJ 00 MX CTapeHnu 1 OTMMpanuu [3].
ITpu onucanyum Tuna rpubHOTO YexyIa, ero CTPyK-
TYPBI ¥ IVIOTHOCTY MUKOPU3 MICIIONTb30BA/IN K/Iac-
cudumxanmio V. A. CenuBanosa [1].

Y cocHbl OOBIKHOBEHHON B MCC/IENOBAHHBIX
coobmiecTBax HaMM OOHApPYXeHO 9 IOATUIIOB
IPUOHBIX YeXJIOB SYMUIIETHBIX XaabMOQaroBbIX
aKToMuKopus: A, B, E — nnexkrenxumarudeckne, E
G - ncesBponapenxumarudeckue, N, O, Q — gBoii-
Hble, RS - 6eccTpyKTypHbIe, KOTOpbIe pasinya-
JINCH IO cTereHy ¢ryopecueHIyn. Y e cubup-
CKOJI OOHAPY>KeHO 7 IOATUIIOB TPUOHBIX YEXJIOB:
A, B, C, E - nnexrenxumarnueckue, F, G - mces-
follapeHxmumarndeckme, RS — 6eccTpyKTypHBIe.
BcrpeyaeMocTh TPMOHBIX Y€XJIOB IKTOMUKOPU3
XapaKTepU30Ba/lIach CE30HHO AMHAMMKON ¥ Hal-
OobILIelt Joell ICeBIONaPEeHXNMMATUIeCKUX YeX-
soB mopaTumna F

Hawuborbiiee KOMuecTBO SKTOMUKOPUS C YeX-
JIaMM APKO-3€/IeHOTO U 3€/IEHOTO IIBETOB y COCHBI
6bUI0 3aQUKCHPOBAHO B MIO/E, KOIZIA TOIIVHA
TPUOHOTO Yex/ia JOCTUTaa MaKCUMaJbHBIX 3Ha-
YeHNII. BcTpedaeMOCTbh SKTOMMKOPU3 C 4YeXJIa-
MU KeTO-3€/IEHOTO I1BeTa Obl/la MaKCUMaTbHON
B uioHe (80 %). Uucno HeaKTMBHBIX MUKOPU3 C
YyexjaMy KOPUYHEBOTO I[BeTa YBeIMYMBA/NIOCh K
KOHIIy Ce30Ha. Y enu Hambosbllee KOMMIECTBO
($M3MOMIOrNYecKy aKTUBHBIX MUKOPU3 C YeX/IaMu
SIPKO-3€7IEHOTO 1 3€IeHOTO 1IBeTOB ObII0 3adumK-
CUPOBaHO B Mae U aBrycre. BcrpedyaeMocTh dex-
JIOB YKeJITO-3€/IEHOTO 1IBeTa ObTa MaKCUMaIbHOI
B mtorie (90 %).

B Muxopuse c mieKTeHXMMaTU4eCKMMU YexJa-
MU TTOATHIIA A KJIETKY KOPHS 1 Tprba COXpaHsIOT
BBICOKYIO (DM3MOTIOTMYECKYI0 aKTUBHOCTb B Te-
YeHJe BCero BereTalMIOHHOTO Iepuopa. [pubHble
yexyinl B-, E-, F-, G- u N-nogtumnos 6111 MeHee
AKTVBHDI, OJJHAKO IPOBOIAIINII LVIVHAP U KO-
poBasA MapeHXuMa B 3TUX KOPHEBbIX OKOHYAHMAX
XapaKTepM30Ba/IVICh BBICOKOI (IryopeclieHIel.
B mukopusax O-, Q- u RS-nmopgTunos akTMBHO
(YHKLIMOHMPOBAIY NPOBOAAIIME TKaHM, OJHAKO
YeXJIbl U KJIETKM KOPOBOJ ITapEeHXMMbI OKpAIlBa-
JINCB CMabo, TO3TOMY MBI OTHEC/IN MX K HEaKTUB-
HBIM MUKOPM3aM.

Haubonbieit  TOMIMHON  XapaKTepu3oBa-
JIUCh YeXJIbI C KENITO-3eIeHBIM (IIyOPeCIleHTHBIM
OKpaIllMBaHMeM, KOTOPble ObUIN IIPe/ICTaBIeHbl B
ocHoBHOM noaTunioM E. IIpu dopmupoBanun xo-
POLIO pasBUTHIX Y€XJIOB CHIKAIACH O/ TAHNHO-
BBIX KJIETOK B KOpPOBOI1 mapeHxume. OOHapyskeHa
3aBJMCYIMOCTb VHTEHCUBHOCTU (IIyOpPEeCLIeHTHOTO
OKpAIlMBaHUA TPUOHOTO U PACTUTETBHOIO KOM-
IIOHEHTOB, a TakoKe ceTy lapTura 1 rpubHOrO Yex-
na.

Taxym 06pa3oM, MUKOPU3BI €IV ¥ COCHBI € pas-
JIMYHBIMY MOATUIIAMY Y€XJIOB OTINYA/TNCh MEXIY
c00071 I10 MHTEHCUBHOCTY (IIyOPeCIIeHTHOI OKpa-
CKI. Bce cTpyKTypHBIE 3/1eMEHTBI 9KTOMUKOPU3HI
C IUIEKTeHXMMATUYECKVMI 4YexJlaMM IoATUIa A
XapaKTepU30BaINCh BBICOKON (DYHKI[MOHAIBHO
AKTUBHOCTBIO. [l Mukopus ¢ 4yexmamu B-, E-,
F-, G- u N-nogTnnos 6b11a CBOVICTBEHHA CPERHSS
JKM3HEHHas aKTMBHOCTb. DKTOMMKOPU3BI C YeX-
nmamn O-, Q- u RS-noaTnnos xapakrepnsoBamiuch
HU3KOI (ryopecueHnyeil. B ce3onHoI fuHaMuKe
6oree MHTeHCUBHas QIyopecLieHIVsI B MUKOPU-
3aX OTMe€YeHa B IepuoJ, UX aKTUBHOTo pocra. Ko-
JIMYEeCTBO MUKOPU3 C HU3KOJ aKTMBHOCTBIO C11abo
MEHSAJIOCH B Te€UEHNE CE30Ha.
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STRUCTURE AND FLUORESCENCE ACTIVITY
OF CONIFEROUS ECTOMYCORRHIZAE IN THE NORTH

Summary. Ectomycorrhizae play important
role in functioning of forest ecosystems where they
are also one of the major carbon sinks. Physiologi-
cal activity of vital cells in ectomycorrhizae was
studied by using fluorescein diacetate (FDA) and
fluorescence microscopy. Fluorescence activity of
ectomycorrhizal mantels depends on physiologi-
cal state of trees and species composition of fungi.
Ectomycorrhizal root tips of Siberian spruce (Picea
obovata) and Scotch pine (Pinus sylvestris) were
sampled in different boreal forest sites in Europe-
an part of Russia (the Komi Republic) during one
growing season. Tissue fluorescence activity was
estimated for nine ectomycorrhizal types of Scotch
pine and for seven ectomycorrhizal types of Sibe-
rian spruce. Certain differences occurred among

ectomycorrhizal types in FDA-hydrolysing activity
of the different tissue layers of mycorrhizae: cortex,
hyphal mantel, Hartig net and stele. All main tissues
of coniferous ectomycorrhizae with plectenchima-
tous mantels of type A were characterized by high-
er fluorescence activity. Fluorescence intensity of
fungal mantels in ectomycorrhizae of types B-, E-,
F-, G- and N was lower, but their stele indicated
intermediate activity. Low activity of all tissues ex-
cept for stele was registered in ectomycorrhizae of
O-, Q- and RS-types, so these types were classified
as inactive ectomycorrhizae. Highest fluorescence
of ectomycorrhizae was recorded in period of their
maximum growth in seasonal dynamics. Insignifi-
cant quantity of ectomycorrhizae with low activity
was found during all the observation season.
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3AKOHOMEPHOCTU U3BMEHEHMSA IbIXAHMA TECHON IIOICTUIKU
BTPAIVEHTAX ITIPOMBIIIIEHHOT O 3ATPA3HEHM A*

IlouBeHHOe pbIXaHME - BaXKHENIIUN KOM-
MIOHEHT LMK/ yIJIEPOAAa HA3e€MHBIX 3KOCUCTEM,
olpefensAeMblil MeTabo/MM4eckol aKTMBHOCTBIO
MIOYBEHHOII MUKPOGIOPDI, KOPHEBBIX CUCTEM pac-
TEHUI ¥ TouBeHHON ¢ayHbl. [Ipn nsmepenun in
sifu 3TOT TOKa3aTe/b MHTETPaJbHO XapaKTepusy-
€T VMHTEHCUBHOCTb NPOAYKLUVMOHHBIX U JeCTPYK-
IIMOHHBIX ITporieccoB [7]. B nmecHbIx skocucTemax
ocHOBHOIT BKIag (60-70 %) B MukpobmampHOe
JIbIXaHe BHOCAT ITIOYBEeHHbIe TproObI [1].

BoIOpOCHI MefierIaBUIbHBIX 3aBOJIOB — OAMH
u3 Hamboree CUTBHBIX BULOB IMPOMBIIIJIEHHOTO
3arpsI3HEHMA: COfieprKall[iiecsl B HUX TsKe/lble Me-
TaJUIbl TYOUTENbHBI U TSI MUKPOQIOPHI, M IS
pactennit. IloaTomy akTyasieH BOIIPOC O 3aKOHO-
MEPHOCTAX M3MEHEHNs IMOYBEHHOIO [bIXaHUA B

© Cmopxkanos . A., Bopob6ertunk E. JI, 2015

rpajiieHTax 3arpsi3HeHNs BBIOpOCcaMy 9TUX IIpef-
TIPUATHUIA.

B nmouBeHHOI MUKpOOMOIOTUY IbIXaHME Yallle
BCEro OLIEHVBAIOT B /IA00PATOPHBIX YC/IOBUAX B
o0pasiax IOYBbI, 13 KOTOPOJ YHa/leHbl KOPHI;
OONBIIMHCTBO PabOT, CBA3AHHBIX C M3YYeHMEM
BIVISTHMS 3arpsA3HeHNs, 0a3ypyeTcs Ha TaKUX ex
situ-OIjeHKaX, KOTOpble XapaKTepU3yHT TONbKO
MUKpPOOVAIbHYIO aKTVBHOCTb MVHEPAIbHBIX TO-
PU30HTOB. B HEMHOTOUMC/IEHHBIX MICC/IEJOBAHMAX
BIIVAHUA 3aTPsASHEHMA Ha in SitU-MHTEHCUBHOCTD
noroka CO, 06Hapy»KeHO KaK €ro CHIDKEHNUE, TaK 1
OTCYTCTBMeE U3MeHeHu (6, 8]. B 2010 r. MbI He 06-
HApPYXXWIN CHIDKEHUA (32 MCKTIOYEHVEM y4YacTKa
TEXHOT€HHOJ ITyCTOIIN) MHTEHCUBHOCTU O0OIIIeit
amuccuu CO, U3 MOYBBI B TPA/IMEHTAX 3arpsi3He-

* Pabota BbInONHeHa npy (UHAHCOBOI Hoaaepxke IIporpammer dyHmamMenTanbhbix uccnefoBanuit YpO PAH (mpoekrs

12-11-4-1057, 15-12-4-27) u PODY (mpoexrsr 11-05-01218, 13-04-01699).
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