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IlpenuciioBue

3a mocnenHee NeCcATHIETHE KOPEHHBIM 00pa30M H3MEHHIIHCD B3NIAABI HA I10JIO-
*eHHe rpubOB B CHCTEME JKHBOTO MHpa, 06bEM 3TOMH IPyMNIBI )KHBBIX OPraHU3MOB H
eé cucremy. [Ipn BbIGOpe cHCTEMBI IPHOOB ISl JAHHOTO H3aHHs aBTOPBI CTOJIKHY-
JICH CO 3HAYHTENBbHBIMH TPYAHOCTSIMH, CBA3aHHBIMH C MHOroob6pa3ueM JaHHBIX H
B3DIAZIOB OTAEIBHBIX MHKOJIOTOB H CHCTEMATHKOB Ha 00BEM U CTPYKTYpY OTAEIBHBIX
TaKCOHOB M IPYINI TpuOOB H rpHOONON0OHBIX OPraHU3MOB.

Cuctema rpu6oB A/ yueOHHKa HIH y4e6HOro nocobus, o HaleMy MHEHHIO,
[OTKHA OTBEYATh JBYM TPEOOBAHHSAM: BO-TIEPBBIX, OBITH OTHOCHTEIBHO CTAOHIBHON
B TEYCHHE JIOBOJIBHO MPOJOJDKHTENBHOIO BPEMEHH; BO-BTOPBIX, COBpeMeHHOH. OHa
JOMKHA COOTBETCTBOBATD PE3Y/IBTaTaM NOCIEAHHX TAKCOHOMHYECKHX HCCIEA0BAaHHH,
B TOM YHCJIC MOJIEKY/IIPHBIX, MOATBEPKIAIOINX HIH KOPPEKTHPYIOILUX CYLLECTBO-
BaHHE OTIEIbHBIX TAKCOHOB, BbIICJIICHHBIX Ha OCHOBAHHHM KOMIUIEKCAa MODP}OIOru-
YECKHUX, YABTPACTPYKTYPHBIX H OMOXHMHYECKHX IIPH3HAKOB.

PesynmbraTsl aHanH3a KOMIUIEKCa MOP(HONTOTHYECKHX, YIBTPACTPYKTYPHBIX, MO-
NEeKyIApHO-TEeHETHYECKHX (CpaBHEHHE NMEPBHYHOM cTpyKTyphl 16/18 S pubocomars-
Ho#t PHK) 1 6HoXHMHYECKHX TPH3HAKOB HALLITH OTPAXKEHHE B pse 3apyOexHBIX yueo-
HHKOB, B YaCTHOCTH, B 4ETBEPTOM H3JaHHH nonynﬂpﬂstrﬁ?;BBeueHm B MHKOJIOTHIO”
Anekcomynoca ¢ coaBTopamu (Alexopoulos et al. “Introductory Mycology”, 1996).

CylecTByONME OTEYEeCTBEHHbIE YU€OHHKH H yyeOHblE MOCOOUS MO MHKOJIO-
THH HE OTPaXKal0T COBPEMEHHBIX HCCIIEI0BaHHH IO TAKCOHOMHH IpH6oB. Jlaxke BbI-
wenmuid B 1995 r. nepeBon HeMeukoro yyebHuka “Mukonorus” 3. Miomiepa 1 B.
Jeddnepa (1992 r.) npu BcéM GorarcrBe (PaKTHUECKOTO MaTepHaaa, ero NybokoM
aHanmu3e M 000O0IEHHH Y)Ke HE COOTBETCTBYET COBPEMEHHBIM NPEACTaBICHHIM 00
o6béme U cucteme TpHOOB.

JaunHble Beleaiero B cBeT B 1995 r. Bocbmoro usnanus “CnoBaps rpu6oB”
(“Dictionary of the Fungi”, 1995) . OfincBopra u X. bucobu non penakuueit M.
XaykcBopra, I1. Kupka, b. Carrona u JI. [lernepa Hamun oTpakeHHe B G0IBIIHHCTBE
ny6nukauuid Mo MUKOJOrHH. X B 3HaYMTENBHOHN CTENEHH AOMOMHHIM MaTepHalbl
MoHorpaduu O. Kycakuna n J1. Ipo3nosa “@Punema oprannyeckoro mupa” (4.1, 1994;
4.2, 1998), ny6nukanun Kapanse-Cmura (Cavalier-Smith, 1998), a rakxke psn orede-
CTBEHHBIX M 3apyOE€XkHBIX CTaTeH H 0630pOB, B KOTOPBIX CHCTEMA I'PHOOB TaKXkKe Npe-
Tepriesia BIOJTHE 000CHOBAHHBIE CYLIECTBEHHbIE H3MEHEHHA.

U3 uapcrBa Hactosumux rpuboB (Fungi, nin Mycota) 6bl1a BblieneHa rpynmna
rpH6onog0OHBIX OPraHM3MOB, HIIM “TiceBAOIpHOOB”. B HacTosllee BpeMs 3Ta Ipyn-
na, Bkroyaronias OoMuieTs! H 'HdoXUTpuIHOMHUIIETH OTHECEHA K LIAapcTBY Chromista
s.1., nmu Crpamenonuna (Stramenopila). MBOrue TakCoHbI M3MEHHIIH CBOM paHI; 06bEM
HIIH 1a)ke GBUTH BKIIIOYEHB! B IpyTHE PYNNb! (HanpuMep, HECOBEPLICHHbIE, HIIH aHa-
MopdHbie, rpuObl H TMIAHHUKN).

B oxtabpe 2001 r. nosBunocs HoBoe aeBsToe u3nanue “‘Ciroaps rpubos” x.
Oniacsopra U X. bucou non penakuueit I1. Kupka, I1. Kennona, k. J{aBuaa u .
Cranmnepca (“Dictionary of the Fungi”, 2001), npeacrasnsiomee co60i coBpeMeH-
HBIi CMPaBOYHMK IO IpubaM, BKIIOYAIOIIUHA TaKXKe THINAMHUKH, MHKCOMHIIETHI H
IpoxokH. Bee MaTepurastsl 3TOro H3faHHs CKOPPEKTHPOBaHbI ¢ HHPOpMALMEH, TpHBe-
IeHHoi B neBAToM uznanuu. B cioBape 2001 r. oTpaskeHb! COBpEMEHHbIE NPEACTaB-
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nenud o 20 500 TakcoHax, pacUIHpEHbI NPEACTABIECHUS O CEMEMCTBAX, IIOPAAKaX IPH-
00B M TakCOHax 0oJiee BBICOKOTO paHra, 100aB/IcHbI N0CAeJHHE HayUHblE NaHHEBIE H
o6ubnuorpadus o MeTaboIUTax U TOKCUHAX TPHOOB.

Hesartoe uznanue “CroBaps rpu6oB” ObIIO JOMOIHEHO:

— COBPEMEHHOH CHCTEMOM TaKCOHOB I'PHOOB, MOATBEPKACHHON NTaHHBIMH MO-
TeKyJIAPHBIX HCCIeIOBaHHH, BKITIOYasi COBPEMEHHYIO KilacCU(HKaLUIO Ascomycota,

— COBpEMEHHOMH MHTerpanuei aHaMop(HbIX po0B IpuOOB;

— CpPaBHEHHEM CHCTEMBI IPHOOB C CHCTEMOI, IPHBEAECHHON B BOCBMOM H3/IaHHH.

“Cnosapb rpub0oB” — HanboJiee NONYIApHOE H3AAHHE B MUPE, IIUPOKO HCIIOJIb-
3yeMO€ MHKOJIOTaMH U APYTHMH crieninanuctaMi. OJHaKo, HapsAAy C PUBEACHHOM B
“CnoBape” cucTeMol rpu0oB, CYLIECTBYIOT H IPYTHE CUCTEMBI, aBTOPB! KOTOPBIX BBIC-
Ka3bIBaIOT CBOU MPEJACTABICHHS O CHCTEMAaTHKE IPHOOB M 3BOJIIOLMH OTACBHBIX TaK-
COHOMHYECKHX I'PYIIIL.

Co3naHue 0TE€YECTBEHHOTO y4eOHOro Mocobms, B KOTOPOM Halui OBl OTpajke-
HHE COBpPEMEHHBIE MPENCTABICHU O rpHbax, HX MecTe B CHCTEME XMBOTO MUPA H
CHCTEMAaTHKE, 3aKOHOMEPHO H Lie/lecoobpasHo.

B nanHOM nocoOHH OTpakeHbl COBPEMEHHBIEC TEHACHIIMH B MHKOJIOTHH, 0606-
LIEHB! NOCJIENIHNE AAHHBIE O CTPOECHHH, PAa3MHOXKEHHH, CHCTEMAaTHKE H (PUIIOTEHUH
OCHOBHBIX IPYII, 9KOTOTHH ¥ 3HaYeHHH IPHOOB B NPHPOJE M XO3AHCTBEHHOM nes-
TENIbHOCTH Y€I0BEKa H MPEACTaBlIeHa CUCTEMa I'PHOOB C YYETOM JaHHBIX TeHOCHCTE-
MatukH. [Tocobue conepxuT HOBeHIIHE HayYHBIE IPEACTABICHUS O CUCTEME IPUOOB
U rpuOONon00HBIX OpraHu3MOB. [IpH OTCYTCTBHH COBPEMEHHBIX OTEUECTBEHHBIX y4e0-
HBIX NOCOOUH MO MHMKOJIOTHH HH(pOpMalus, NpUBEJCHHAas B HACTOALIEM H3IaHHMH,
NOMOXKET CIEeLalnucTaM OpHEHTHPOBAThCA B OOLIMPHOM IpyINe XHUBBIX OpraHu3-
MOB. \\

Be3ycinoBHO, IaHHOE U3IaHHE HE COAEPKHUT aGCOMFOTHO MOIHON HHPOPMAIIUH
000 Bcex COBPEMEHHBIX TaKCOHaX I'PHOOB H rpHO0nonoOHBIX OpraHu3MoB. 3/1ech npen-
CTaBJICHBl, IPEXXAE BCETO, OCHOBHBIE HanboJIee H3BECTHBIE MOPSIKH U CEMEICTBa.

JlanHOe mocoGue npefHa3HaYeHO B MEPBYIO ouyepedb IUis NpenojaBareiel
CTYICHTOB YHHBEPCHTETOB, NEAarOrHYeCKHX, CENbCKOXO3AHCTBEHHBIX H METUIIMHC-
KHX By30B, HayYHbIX paOOTHHKOB, HCCIIEIOBaHHUS KOTOPBIX CBA3aHbI C pHOaMHy, a TaKkxKe
JUTA LUMPOKOTO Kpyra YHTaTelIell, HHTEpPECYOLMXCS 3TOH pa3HOOOpa3HOH H YHHKaTb-
HOH TPYyINIOH XHBbIX OPraHU3MOB. ABTOPBI OyIyT NpH3HATEIbHBI YUTATEILIM 32 I10-
JIe3HbIE KPHTHYECKHE 3aMeYaHHsl H COBETHI.



I'pudBI: MeCTO B cHCTEMeE JKUBOI'0
MHPAa, MIPOUCXO0KICHHUE U IBOJTIOUSA

I'pubbl — GosbIuas rpynmna 3yKapHOTHBIX TeTepOTPO(PHBIX OPraHU3MOB C ab-
copOIIOHHBIM (OCMOTPO(HBIM) CI0COOOM NUTaHMSA, BKIIOYAIOLIast, 10 JaHHBIM pa3-
HbIX aBropos, ot 100 000 no 250 000 BuOB.

Co spemén K. JIunnes (“Cucrema npuponst”, 1735) rpubsl TpanuIHOHHO OT-
HOCHJIM K IIAapCTBY PACTEHMi, Kyaa 3TOT BEJIHKHH CHCTEMAaTHK NMOMECTHI UX He 6e3
3HaYHTENbHBIX cOMHeHni. OnHako yxxe B XIX Beke MHOTHE O0TAaHHKH YKa3blBall Ha
3HaYHTENIbHBIC OTIIHYMS IPUOOB OT pacTeHuit, 1 3. Ppus B 1831 1. mpeasoxui Bl aE-
NUTH TPHUGBI B CAMOCTOATEIbHOE LaPCTBO xKHMBOro Mupa. Ho y GonpmmHcTBa 6HOII0-
ro kak B XIX, Tak u B nepBoi nonoBuHe XX BeKa 3TOT HOBBIH B3IVIAL Ha IPHOBI
NOMJIEPKKH HE HAILEN.

BypHoe pa3Burve ¢u3HONIOrHH U 6HOXMMHH, 0COOEHHO BO BTOPOM NMOJIOBHHE
XX Beka, BHOBb BEpHYJIO OHOIOTOB K BOIIPOCY O MeCTe rpHbOB B CHCTEME JKHBOTO
mupa. HakomsieHHsle 1aHHbIE O CTPOCHHMH H COCTaBe KIETKH rpuOoB BcE Gosee U
fonee cTaBWIM MO COMHEHHE NOJI0KEHHE TPUOOB B LLAPCTBE PaCTEHHH.

OCHOBHOE OT/IHYHE IPUOOB OT pACTEHHH 3aKIII0YaETCs B TOM, UTO 3€JIEHBIE pac-
TEHHs — 3TO aBTOTPO(QHbIEC MEPBUYHBIC NMPOJYLEHTH], @ IPHOBI — reTepoTpodHble
penyueHThl. XUTHHOBBIE 000JIOYKH KJICTOK OONBIIMHCTBA FPHO0B, HEKOTOPBIE YEPTHI
YIJIEBOIHOTO M a30THOr0 06MEHOB, B pe3yJIbTaTe KOTOPBIX 00pa3yloTcs INIHKOIeH, Ce-
POTOHHH M MOYEBHHA — MeTabOJIHUTh], XapaKTEePHbIC IS JKUBOTHOH KJIETKH; OCOOBIH
yTh CHHTE3a IM3UHA, OTHOM M3 BaXXHEHIIMX aMMUHOKHCJIIOT; COCTaB CTEPOIOB — BCE
3T0 TAaK)Ke CYLLIEeCTBEHHO OTIIMYaeT I'PHObI OT pacTeHUH.

C apyroii cTOpoHbI, KI€TKa rpHOOB Kak rerepoTpodHbIX OPraHHM3MOB CTO/Ib XKE
CYWIECTBEHHO OTIMYAETCS U OT )KUBOTHOH KJIETKH (MMeeTCs B BUILy B OCHOBHOM KJIETKa
Protozoa). OCHOBHBIE OTJIMYHS KJIETOK rpHOOB OT MpocTeHIINX — abcopOLHOHHBIA
cnocob NHUTaHWs (Bcell NOBEPXHOCTBIO TeNla), a HE IOJ030iHbIH (yTeM 3ariaTblBa-
HHA TTHLIM); pa3MHOXXEHHE CTIOPaMH; HENIOABHKHOCTD TeJla (B OCHOBHOM).

Takum 06pazom, xapakTep MPHU3HAKOB, COMMKaIOMMX IPUOBI € paCTEHUAMH, U
TNPU3HAKOB, COMMKAIOIMX UX C Y)KMBOTHBIMH, Pa3finyeH. Y rpuboB U pacTeHuH o6mu-
MH SIBJAIOTCS B OCHOBHOM MOP(OJIOrHYECKHE MPU3HAKH, @ Y 'PHOOB H )HUBOTHBIX —
¢usnonoro-ouoxumuyeckue. FIMeHHO no3ToMy pa3BuTHE OHOXHMHYECKHX HCCIIeI0-
BaHHH, COBEPILICHCTBOBAHHE HX METOJOB NOCTABUIIO MOJ] COMHEHHE OTHECEHHE I'PH-
00B K LLlapCTBY pacTeHHH.

CoBpeMeHHBbIe MaTepHaibl 10 OHOXHMHH H GU3HONOTHH, YIABTPAaCTPyKType KIIET-
KH, COCTaBY M CTPOEHHIO KJIETOYHOH 060I0YKH rpubOB MO3BOIIAIOT ¢ GonbLIOH CTe-
TEHbIO BEPOATHOCTH CYUTATh, YTO TPUOB] 10 CBOEMY CTPOCHHIO, XapakTepy oOMeHa u
coco0y NHTaHHUA 3aHUMAIOT TPOMEXYTOYHOE MOJIOKEHHE MEXAY XKUBOTHBIMU H pa-
CTEHUSIMH H HUMCIOT NIPU3HAKH, KaK Tex, TaK U Apyrux. OTcloia MOKHO Npenrnosio-
KHTb, 4TO rpHOBI BHIIETHIINCH B CAMOCTOATEIBHBIH CTBOJI JKHBOTO MHpa eIé 10 pa3-
JIENEHHS )KUBBIX OPIaHH3MOB Ha )XMBOTHBIX M PaCTEHHs H NPEACTABSIOT OTAEIBHYIO
3BOIIOLMOHHYIO ((HIIOreHeTHYECKY0) JIMHUIO 3ykapHoT. Ha 3ToM ocHOBaHMM T'pH-
Obl ceffuac paccMaTpHBAIOT KaK CaMOCTOSTENBHOE LIAPCTBO KHBOro Mupa Mycola,
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EUKARYOTA

ANIMALIA
CHROMISTA
(Bknioyan
NceBaorpubii)

PLANTAE
(VEGETABILA)

PROTOZOA

MpumuTusHbLle aHuecTpanbHble Flagellatae

Pucynox 1. [TonoxeHnue rpu60B B CHCTEME XHBOTO MHPA.

Mpycetalia, win Fungi, 3aHuMaroliee NPOMEXYTOYHOE MOJTOKEHHE MEXY LapcTBa-
MH >KHBOTHBIX H PaCTCHHH.

JIpeBHOCTb NPOUCXOXKIEHHS IPUOOB MOATBEPKAACTCS NTAHHBIMH 110 CPAaBHHUTEb-
HOMY H3y4eHHI0 UUTOXpOMOB C B pa3zguyHbIX rpynnax opranu3mMon. CormacHo THM
JNaHHBIM BpeMs AHMBEPreHLMH IpuOOB U JKHBOTHBIX ONpeaenseTcs npuMepHo B 1,1
mipn. et (Nolan, Margoliash, 1968). [Ipu rakom noaxone Hanbosee BEpOATHO Mpo-
UCXOXIeHHe TPHOOB OT pa3HbIX IPyIN NMEPBHYHO OECLBETHBIX KI'YTHKOBBIX Opra-
HU3MoB — Flagellatae' , 06uTaBIIMX B IepBUYHOM OkeaHe. Takum 06pa3oM, rpHOBI B
LEJIOM paccMaTpHBaloTCa Kak nomuduieTudeckas rpynmna.

CpasHeHne HyKIeoTHAHBIX mocienoBarenbHocTei 16/18 S pPHK (Kandler, 1994,
uut. no: Kycakun, JIpo3nos, 1998) no3sosnio npearnonoxuThb, YT0 rpUOLI, )KHBOT-
Hbl€ M PaCTeHHUs THBEPTHPOBAIH U3 OMHOM TOYKH. DTO MOATBEPKAACT PaHEe BHICKA-
3aHHYIO THIIOTE3Y O BBLAEIEHHH IpHOOB emé 10 OCHOBHOIO PacXOXICHHS >KHBOTO
MHpa Ha pacreHHs H xuBoTHBle (Moreua, 1953; Sparrow, 1958; TonoBun, 1964;
Whittaker, 1964; 3epos, 1972; TaxramksaHn, 1973). Takum obpazom, B nokemMOpun
(npoTepo3oif) cpenn NEpBUUYHBIX 3YKapHOT Ha ypoBHE Mopdosorudeckux u gusno-
J0ro-6MOXMMHYECKHX TPHU3HAKOB YK€ HAMETHIIOCH Pa3ie]ICHHE OPraHHYECKOro MHpa
Ha KHMBOTHBIX, PaCTeHHUs u 'pUOHI (puc. 1).

Ha ocHoBaHuu 3THX JaHHBIX ¢ Hayana 1970-x rr. rpubbl cTainu paccMaTpuBaTh
KaKk CaMOCTOATENIbHOE 1apcTBO xkuBoro Mupa — Kingdom Fungi (Mycota, Mycetalia)
HapsAay ¢ apcTBaMH XUBOTHBIX M pacTeHn# (Taxramwksy, 1973; Whittaker, Margulis,
1978; Margulis, Schwartz, 1982 u ap.). Cymuarsie, 6a3uananbHele IPUOBI, 3HTOMU-
UEThl, XHTPUAHOMHIIETBI, OOMHUIIETHI MOJIYYH/IH CTaTYC CAMOCTOATEIBHBIX OTHENIOB.

' Ion na3pauueM Flagellatae B HacTosilee BpeMst TOHHMaETCsi IPYIINa MPOCTHIX XKIyTHKOBBIX OPraHu3-
MOB (OKpaIIEHHBIX H OECIBETHBIX), 3AHHMAaIOLINX HEOoNpeAeIEHHOE CHCTEMATHYECKOE ITOJTOKEHHE MeX-
Ny pa3siM4HbIMH LIAPCTBaMH DYKapHOTHBIX OPTaHU3MOB. JTa rpyMna uMeeT OOMbIIOE IBONOIHOHHOE
3HAYECHHE, TAK KakK € MpeKH AaJIH Hauyaio UapCcTBaM pacTeHH H )XHBOTHBIX. M3 HUX ke rHNoTeTH4YeCKH
BBLIBOIATCA M rpHObI. Ipynne He npuaaércs kakoro-1mbo TaKCOHOMHYECKOro 3HaueHus. OHaKo BBHAY
e¢ 60MbII0H (uIOreHeTHUECKOH 3HAYUMOCTH MBI COXpaHsi€eM 3a HEeH JJATHHCKOE Ha3BaHHe.
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Ta6auua 1. Cucrema rpuéos (no Olive, 1975 B monudukauun J1. lFapubosoii, 1980)

otgen Myxomycota

Llapcteo Mycota

otaen Oomycota

knaccHyphochytridiomycetes
knacc_Qomycetes

otgen Eumycota

Jlo mnocnenuero
BPEMEHH B OTEYECTBEH-
HOH nMTEpaTrype, 0Co-
6eHHO yueOHOH, npeob-
nanana cierka Moaugu-
MpoBaHHas cucTema JI.
Onaiea (Olive, 1975),
COIIaCHO KOTOPOH B Liap-
cTBe rpubOB BBIIEISUIH
nBa otTaena: Eumycota (c
OATHIO KJIacCcaMH) WU
Oomycota (c nByMH
KJ1accaMu). JTa cucTeMa
COOTBETCTBOBaJIa THIO-~
Te3e O IBYX BETBAX pas-
BUTHs TpuboB — Fungi
I (Eumycota) n Fungi Il
(Oomycota) — B paMKax
onHoro HapcTea Mycota
(Edwards, 1976). Otnen
Myxomycota JI. Onais
oTHOCUN K Protozoa. B
OTEYEeCTBEHHOMW JIUTEpa-
Type otaen Myxomycota
TPaAWI[HOHHO BKJIIOYATI-
cd B LapcTBo rpubos
(Tabm. 1).

[IInpoko pacnpoc-
TpaHEHO MHEHHE, 4TO
obuiee HanpaBJeHHE
3BOJIIOIHY TPUGOB —
Hepexo OT )KU3HH B BOJI-
HOH cpene x OGUTaHHIO
Ha cyuwe. OTcyTCTBHE
NOCTAaTOYHBIX ITalIeOMH-

knacc Chytridiomycetes
knacc Zygomycetes
knacc Ascomycetes
knacc Basidiomycetes
knacc Deuteromycetes

PucyHok 2. TUTIBI TIOABHXHBIX KIETOK y FPHOOB M rpHOONMOROOHBIX opra-
HHU3MOB (300CMOPbI, FraMeTh): | -7 — OIXHOXIYTHKOBas C ITAAKHM 3a.-
HHM >XKTYTHKOM; 8 — OIHOXTYTHKOBas C MEPEIHUM MEePHCTBIM KIyTH-
koM; 9-10 — OBYXXTYTHKOBas C NMepeaHHM TNEePHCTHIM H ITTafKHUM 3a1-
HUM XTYTHKaMH; || — ABY)XXIyTHKOBas ¢ AByMst ITaAKHMH KTy THKaMH.

" MHKOIOTHs — Hayka 0 TpHOax OT rpevyecKoro cjoBa “MHKOC”- rpH6.

? CyLieCTBYIOT PHIOTE3b TPOHCXOXKAEHHS PHEOB OT BOXOPOCIIEH: IBITICHOBBIX, KDACHBIX, YaCTH rpHGOB —
OT XENT0-3eNEHBIX, H AaKe HENOCPeICTBEHHO OT MPOKAPHOT.
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Ta6nuua 2. Cocras Yri1€BoA0B KJI€TOUHBIX CTCHOK OCHOBHbIX TAKCOHOMHYECKHUX rpyni I"pHﬁOB.

OcHoBHble yrnesoabl TakcoHomu4eckas rpynna
XWUTWH, FMIoKaH “Chytridiomycota

XWUTUH, XUTO3aH Zygomycota

XUTWUH, FMIOKaH Ascomycota

XUTUH, FMOKaH Deuteromycota

XWUTUH, FNIOKaH Basidiomycota
Lennnosa, XUTuH Hyphochytridiomycota
Lennonoaa, rnwokaH Oomycota

Lennnosa, rukoreH Dictyosteliomycota
nNONUMEp ranakTo3bl, NEKTUHbI, Lennionosa Myxomycota

KOJIOTHYECKUX' NaHHBIX, OYEBHAHO, HAIONTO OCTABHT 3TY TEOPHIO B PAHI€ IHIIOTE-
3p1’, a € npoBepka TpebyeT H3yUyeHHsS MaKCHMAJIbHOTO KOJIMYECTBA KOCBEHHBIX (-
JIOTEHETHYECKH 3HAYHMBIX MPH3HAKOB.

B cBs3u ¢ aGcopOLMOHHBIM CIOCOOOM MHUTAHHS M MPEIIoNIaraeMbIM IPOHCXOX-
JIEHHEM I'PHOOB OT )KI'YTHKOBBIX OPraHM3MOB HanOonbiliee QHIOreHeTHYECKOE 3Haye-
HHE B CHCTEMATHKE IpHOOB NPUAAETCA HATHYHIO HIITH OTCYTCTBHIO Y HHX TOIBHYKHOC-
TH, CTPOEHHIO MOABHXXHBIX CTaAWi (300CHOp, FaMeT) U COCTaBY KJIETOYHOM CTEHKH.
AHanu3 3THX NPU3HAKOB MOKAa3bIBAET, YTO CPeAH IPHOOB BCTPEUAIOTCs KaK MOCTOSHHO
HETOABHKHBIE OPTaHH3MBI, TaK H NOIBHKHbBIE B BEr€TaTHBHOM COCTOSIHUH HJIH TOJIBKO
Ha OmpeeaéHHbIX CTaausIX pa3BHTHA (0ECIONO0E HIIH MOJIOBOE Pa3MHOXKEHHE).

Y rpu60oB, HMEIOLUX B IUKJIE Pa3BHTHA MOABHXKHYIO CTaJlHI0, BCTPEYAIOTCS Ba
THIa )KTYTHKOB: OMYEBHAHBIN MIaAKUH U MepUcThii. KoMOMHALIMM 3THX KIYTHKOB H
HX pacToIOKEHHE JAl0T YETBIPE THIA MOABHXKHBIX KIETOK (puc. 2): 1) OMHOXKIYTHKO-
BBbIE KJIETKH C 3aAHUM INIAJAKHUM OHYEBUAHBIM X)TyTHKOM (oTnen Chytridiomycota); 2)
ONHOXT'YTHKOBBIE KJIETKH C ONHUM IEPEIHHM NEPUCTHIM XKIYTHKOM (otnen Hypho-
chytridiomycota); 3) IBYXT'YTHKOBBI€ KJIETKH C MIEPEIHUM NEPHCTHIM M 33IHUM TJajl-
KHM XTYTHKOM: rerepoMopdHsle, NeTEpOKOHTHbIE XXIyTHKH (otaen Oomycota); 4)
IBYXTYTHKOBBIE KIETKH C IByMS INIaJKUMH OHUYEBHIHBIMH XT'YTHKaMH: H30MOpQ-
HblE XTYTHUKH (oTaen Myxomycota). OTneNbHON IPYNIoi NPH TaKOM MOJXOAE CTOAT
HEMONBHXXHBIE IPUOBI — oTaen Eumycota (knaccel Zygomycetes, Ascomycetes,
Basidiomycetes n rpynna anamopdHsie rpuGbI).

Cronb xe HEOHOPOAEH M MONMCAXapHAHBIH COCTAB KJIETOUYHOM CTEHKH Yy IPH-
60B (Tabn. 2).

B rpynne nenonBmxHbIX rpuboB M Y OnHOXIYTHKOBBIX Chytridiomycetes oc-
HOBHO¥H KOMIIOHEHT KIIETOYHOH CTEHKM — XMTHH — NOJHMep aMHHocaxapa N-ale-
THJINIIOKO3aMHHA B COYETaHHHU C INIIOKaHOM, MAHHaHOM WJIH XUTO3aHOM' . Y IBYXTY-
THKOBBIX 0oMHLETOB (Jomycetes) 1 ONHOXKTYTHKOBBIX C TMEPEAHHM MEPUCTHIM XKIY-
THKOM THGOXUTpHUIHOMHULETOB (Hyphochytridiomycetes) 0CHOBHON KOMITOHEHT KJIe-
TOYHOM CTEHKH — LEJTI0N03a. OTH IpyMIIbl TaKxke 00beqUHAST HATHYHE MEPEHETO
NEPUCTOro XIyTHKa H GHOCHHTE3 IM3HHA Yepe3 AMaMHHOMTMMETHHOBY 10 KHCIIOTY, YTO
CBOHMCTBEHHO OAaKTEPHSAM M BBICIIHM PACTEHHAM. Y OCTAJIbHBIX rpHOOB GHOCHHTE3
JM3HHA MIET Yepe3 (—aMHHOAJHIHHOBYIO KHCIIOTY, YTO XapakTepHO Ui 3BIJICHO-
BBIX M )KHBOTHBIX.

' Xuro3ad — nonumep N-ITIOKO3aMHHA B OTIHYHE OT XHTHHA COCTOUT M3 HEALIETHIHPOBAHHBIX MOHO-
MEpOB.



LlapctBo (MYCETALIA, MYCOTA, FUNGI)

Otaen
Basidiomycota
Ifapcteo CHROMISTA
(STRAMENOPILA)
Otzen
Oomycota
Otnen
Hyphochytridiomycota Otaen
Chytridiomycota

Otaen
Labirinthulomycota

[TpMHTHBHBIE XUTPUIUCBBIC

Oraen

Ascomycota [apctBo PROTOZOA
Otnen

Ornen Plasmodiophoromycota

Zygomycota
Otnen
Myxomycota
Ortzen
Acrasiomycota

T~

JBy KIYTHKOBEIE F€TepOMOPGHEIE, OHOXTYTHKOBBIE [MouBeHHBIE aMeOBI UK aMebonIHBIE
retepokonThble win Ochrophyta Flagellatae

( Xanthophyceae

[IpuMHTHBHEIE aHIIECTPAJIbHBIE Flagellatae I I

Pucynok 3. [Tpoucxoxenue u Gpuioreses rpubos U rpubononoOHBIX

OpraHH3MOB.

KHITOIOEE M SUHAKOXoHOdI “edHW OIOSHM SWALOHD € OLOSW (19gHd |
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Y MuxcomuiieToB (otnen Myxomycota) B cocTaB 000I04KH BEreTaTHBHOTO TEIa
BXOAMT NOJIMMEP TaTaKTO3bl M JIEKTHHBI, a B 000JOUKH CIIOp U CIIOPaHTHEB — Iell-
r0JI03a.

ITo coueTaHHIO OCHOBHBIX MPU3HAKOB (MOABM)XHOCTH, CTPOGHHE 300CTIOp UITH
ramert, COCTaB KJIETOYHOH CTEHKH, ITyTh CHHTE3a JIN3UHA) B uapcTBe Mycetalia (Mycota,
Fungi) BBIAENAIOT B HAacTOAIIEE BPEMs TPH CaMOCTOSTENbHbIE 3BOIOLUOHHbIC JTH-
Huu, Oepylide Hayallo OT pa3aHyHBIX ITPyNN ApeBHEHIINX KryTUKoBBIX Flagellatae.
DTHM JIHHHAM COOTBETCTBYIOT TPH OTAeNa (pHC. 3).

Otaen Oomycota (0OMHKOTa) XapaKTepH3yeTCsl ABYKI'Yy THKOBBIMH 300CIIOpaMH
win rameraMi. OIHH XIyTHK OHYEeBHIHBIH MIAAKHHA, HaNpaBJIeH Ha3ajd, BTOPOH —
NEPUCTBIN W HanpasieH Brepéa. OCHOBHON KOMIIOHEHT KJIETOYHOM CTEHKH — Le-
mono3a. buocuHTes au3nHA MAET Yepe3 AMaMHHOMUMENHHOBYIO KUcaoTy. OHH He
CHHTE3HPYIOT allMKIIHYECKHE MOTHOJIBI (CaxapocnupThi) U ctepunbl. At Qomycota
XapaKTepHbI TpyOuaTas CTPyKTypa KpUCT MHTOXOHIPHH, MUTO3 C IIGHTPHOIAMH (LEH-~
TPHUYECKUH MHUTO3), THNHUYHBIE TUKTHOCOMBI. [Jn1 0603HadeHnsa 3TOH Irpynmnsl B Ha-
CTOsILEE BPEMS HCIOIb3YIOT TEPMUH “TICEBIOTPHOBI” .

Tabauua 3. OTaesnsl H Kaaccewl rpuéoB (no Dictionary, 2001)
Uapcteo PROTOZOA

Otpnen Acrasiomycota

Knacc Acrasiomycetes
Otpen Dictyosteliomycota
Knacc Dictyosteliomycetes
Otpen Myxomycota
Knacc Myxomycetes
Protosteliomycetes
Otpen Plasmodiophoromycota
Knacc Plasmodiophoromycetes

LiapctBo CHROMISTA

Otpen Hyphochytriomycota

Knacc Hyphochytriomycetes
Otaen Labyrinthulomycota

Knacc Labyrinthulomycetes
Otpen Oomycota

Knacc Qomycetes

Uapcteo FUNGI

Otpnen Ascomycota
Knacc Ascomycetes
Neolectomycetes
Pneumocystidomycetes
Saccharomycetes
Schizosaccharomycetes
Taphrinomycetes
Otpen Basidiomycota
Knacc Basidiomycetes
Urediniomycetes
Ustilaginomycetes
Otpnen Chytridiomycota
Knacc Chytridiomycetes
Orvpen Zygomycota
Knacc Trichomycetes
Zygomycetes

' OxoH4aHue -mycota NMPUMEHSeTCS B HAUMEHOBAHHUAX OTHEIOB, — mycetes — KJIacCoB.
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B cBsI3M ¢ HaJlMUHEM AUKTHOCOM H LIEHTPHYECKOI'0 MHT03a HEKOTOPBIE HCClIe~
JOBaTEIM CBA3BIBAIOT MPOMUCXOXKAECHHE 3TOW TPYMNMbl C BOZOPOCIAMH (OTAENIOM
Ochrophyta, Xanthophyceae). OcHoBHol Kiacc — Qomycetes. K 3Toit xe rpymnne
oTHOCAT U Kiacc Hyphochytridiomycetes, BUIbl KOTOPOTO MMEIOT OJHH NMEPHCTHIH
NepeaHnH KTYTHK. BeposaTHO, 3TH rpuOBI CBA3aHBI 10 MPOHCXOXKIEHHIO C OOMHIIETa-
MH, OT KOTOpBIX 060CcOOHIMCh MYTEM MOTEPH 3aJHEr0 MIAAKOro XryTtuka. [loTeps
OTHENBHBIX KI'YTHKOB HIIH JlaKe [ETMKOM MOJBHXXHBIX CTaAHH B MPOIECCE 3BOJIIO-
MU Y Qraresuiir, rpuGoB U BOAOpociieil — SIBICHHE JOCTATOYHO YacToe.

MHorue HCClIeI0BaTeNH BBIIEIAIOT THPOXUTPUIUOMHUIIETOB B CAMOCTOATENb-
HBl# otnen Hyphochytridiomycota.

Otnen Eumycota (3yMHKOTa, HIIM HacToAmKEe Tpubbl) B OCHOBHOM OObENHHSET
HenoIBH)XHbIE IPHOBI, HE UMEIONIME B IMKJIE Pa3BUTHA 300CTIOp UM ramer. [TonBuxk-
HbIE CTaJIUH Y OTAEIbHBIX NpEACTaBHUTENIEH OTaeNa NPeACTaBIeHbl KIETKAaMH C Ofi-
HHUM IVIaIKUM OHYEBHIHBIM )KI'yTHKOM, HaNIpaBIeHHBIM Ha3al. OCHOBHON KOMIOHEHT
KJIETOYHOM CTEHKH — XUTHH. BHOCHHTE3 nH3KHA OCYIIECTBIAETCS Yepe3 a—aMHHOa-~
JUITHHOBYIO KHCTIOTY. Il GONBIIMHCTBA U3 HUX XapaKTEPEH CHHTE3 caxapoCHHPTOB
(HanpuMep, MaHHHTA, KpOMe Zygomycetes) U CTEPHHOB.

3TOT 0TAEN BKIIIOYaET OCHOBHYIO 4acTh Ipub0B — ueThipe Kkiacca. Knace Chytri-
diomycetes UMeeT MOABWKHBIE CTaguu. [IpencTaBUTEH OCTANBHBIX TpeX KJIAcCOB
(Zygomycetes, Ascomycetes, Basidiomycetes) v rpynisl aHaMOPHBIX IPUGOB TOJIb-
KO ¢ 6ECHIONBIM THIIOM Pa3MHOXEHH S NOBHKHBIX CTAIHH B LIUKJIEC PA3BUTHA HE HMeE-
10T. B 0CHOBE BBIIENCHUSA ITHX KIIaCCOB JIEXKUT THI MOJIOBOTO mpoLecca.

Otnen Myxomycota (MUKCOMMKOTA) BKJIIOYAET OPraHH3Mbl, BET€TaTHBHOE TEJIO
KOTOPbIX — T'OMBIA MHOTOSIEPHBIN MPOTOIJIACT, CHOCOOHBIA K aMeBGOHIHOMY JABHIKE-
HHUIO 110 cyOcTpary. Y Myxomycota clioxHBbIi UMK pa3BUTHA, B KOTOPOM HMEIOTCS MO~
BIDKHBIE CTalUM C JBYMs NIaAKUMHM KIyTHKamH. CylLliecTBYeT NpEANoNokKeHHe, YTo
TPEICTABUTENN OT/IEA MPOUCXOAAT OT aMeOOHIHBIX (uareusiT — 0co6oi rpynmsi
OpraHH3MOB, OOBIYHO OBICTPO TEPAIONIMX JKIYTHKH B TPOIIECCE BETETATHBHOTO POCTA 1
HepeXoIAIUX K aMeOOUIHOMY JBHXKEHHIO. DTOT OTAEN MO 0COOEHHOCTAM LHUKJIa pas-
BUTHA BKJIIOYAET, [10 MHEHHIO Pa3HbIX HCCIIE/10BaTellei, OT TPEX 0 MATH KJIAaCCOB.

Bcé H310:kKeHHOE MO3BOJIAET C OCTATOYHOMH CTENEHbIO BEPOATHOCTH NPEATONO-
’KUTh HanH4uue y rpuOOB B TPaaUIIMOHHOM MOHUMAaHHUH TPEX CAMOCTOATENBHBIX IO
NPOUCXOXKAEHHIO CTBOJIOB (pHC. 3).

OpHako B nocneiHee AECATUIIETHE TPAIHLHOHHOE TOHMMaHHe 00beMa 1apcTBa
rpHOOB MpeTepIeNno 3HaYUTENbHbIe H3MeHeHs1. DT opradu3mbl T. Kapanse-CmuTom
(Cavalier-Smith, 1991, 1998) u Bapowm (Barr, 1992) 6s11u He TONBKO pa3aeneHbl Ha TPU
CaMOCTOATENbHBIX 3BOJIIOIIMOHHBIX CTBOJIA, HO U paclpeesieHbl M0 TPEM apCTBaM.

B uapctBo Protozoa B KauecTBE 4ETBHIPEX OTAENOB OBIIM BKIIOYEHB! OpraHu3-
MBI, 0ObEIMHEHHBIE PaHee B rpynny “MUKCOMHIETHI” (Tabm1. 3).

B uapctBo Chromista Hapsany ¢ OypbIMH, 30JI0THCTBIMH, KENTO-3€TEHBIMH, U~
aTOMOBBIMH BOIIOPOCTIAMH, @ TAKXKE HEKOTOPBIMH MIPOTHCTAMH BKITIOYEHBI TPH OTHE-
na rpubonoo6HBIX OPraHW3MOB, WM “TICEBROrpHOOB” — Hyphochytridiomycota,
Oomycota u Labyrinthulomycota. IlpencraBuTenu THX OTAENOB HHTEPIPETHPYIOT-
c KaK BTOPUYHO OeCUBETHbIE, NOTEPSBIUINE XJIOPOGHIT OpraHM3Mbl, BXOIANIHE B
NIoJILIAPCTBO feterocontae, CBI3aHHBIE TIO POHCXOKICHUIO C XKENTO-3eNEHBIMU BO-
aopociaaMu. OpraHu3Msl 3TOTO HAPCTBAa HMEIOT MUTOXOHIPHU B OCHOBHOM C TpyGua-
TBIMH KPHCTaMH; NIEPUCTBIE XI'YTHKH (C TPEXUIEHHBIMHU YKTYTUKOBBIMH BOJIOCKaMM,
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Ta6auua 4. OcHOBHbIE MPU3HAKY OTAEJIOB rPHGOB U rpuGONONOGHBIX OPraHUu3MOB.

UapcTea Mycota — Fungi Chromista Protozoa
Omdens! Chytridiomycota Oomycota Myxomycota
Zygomycota Hyphochytridiomycota Plasmodiophoromycota
Basidiomycota Labyrinthulomycota Acrasiomycota
Ascomycota Dictyosteliomycota
NPU3HAKHK
Mopdonornyeckue
MoasuxHan OTCyTCTBYET, 3a ABYXryTukoBas ABYXIyTUKOBaA
cTagus uckntoYeHuem retepoMopcHan nsoMopdHasn
Chytridiomycota 32 UCKMNIOYEHUEM
c 1 rnagkum Hyphochytridiomycota
KMYTUKOM € 1 NepUCTBIM XNy TUKOM
Tannom pusomMuLenun pu3oMuLEenum nnasmoaun
HEKMETOUHbBIN, HecenTUPOBaHHbIA
KNEeTOUHbIN MuLenui,
MuLUenuu ceTyaTbi NNasMoaui
Buoxnmunyeckue
Monucaxapua- XUTUH + rnioKaH uenntnoaa + rnokaHx, uennionosa
HbIl COCTaB 33 UCKIMOYEHUEM y Hyphochytridiomycota uennionosa
KNeTOYHOM Zygomycota, rae (uennionosa + XUTUH), Lennionossl Het
CTEHKN XUTUH + XUTO3aH y Labyrinthulomycota uennino3bl HeT
Lennonossl HeT
3anacHblie rAVKOreH MUKONaMUHapuH rAVKOreH
sellecTsa 3a UCKMIOYEHUEM
Acrasiomycota u
Dictyosteliomycota
CuHTes uepes AAM*) uvepes JAM™™) yepes AAN
NU3nHa (y Labyrinthulomycota
nu3uH He obpasyeTcs)
YnbrpacTpyKTypHble
MnouaHocTb n, 2n, 2n,
Tannoma n+n 33 UCKMNIOYEHUEM 3a UCKNIOYEHUEM
Hyphochytridiomycota Acrasiomycota n
u Labyrinthulomycota Dictyosteliomycota
CmeHa + + +

fanepHoix das

Tun MuTO3a

KpucTbl
MUTOXOHAPUMN

LOUKTUOCOMBI

HeUeHTPUYEeCcKU
3a UCKMNOYEHUEM
Chytrydiomycota
6e3 ueHTpuonen
nnacTuHyaTble

UEHTpUYecKu ¢
LEHTPUONSMU

TpybuaTble

+

3a UCKMOYEHUEM
Acrasiomycota
LEeHTPUYECKUI C
LEeHTpUONsaMu

Tpybuatble, 3a
UCKnoveHuem
Acrasiomycota ¢

ANCKOBUAHBLIMU
”

*) yepes a- aMHHOAIHITHHOBY IO KHCIIOTY; **) — MHaMHHOMHMETHHOBYO KHCIOTY

WM MaCTHIOHeMaMH); X KJIETOYHAs CTEHKA 4Yallle CONCPXKMT LIEJUTION03Y, U B Hel
OTCYTCTBYET XUTHH M IPHCYTCTBYET B—TitokaH (Tabu. 4). YiasTpacTpyKTypHbIe HCce-
JOBaHHA MOCJIEOHNX JIET U JAaHHBIC MOJICKY/SIPHO# (DHIIOTCHHH NTO3BOJIAIOT TAKXKE NPes-
TMOJIOKHTh IPOUCXOXKICHHE TICEBIOIPUOOB HE OT MOTEPSBIICH XJI0POILIACTh] OKPAILEH-
HOI1 BODOPOCIIH, @ OT 0011ero ¢ Heil OecBETHOTO NePBUYHOTO MOHAIHOTO TpeKa.
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Psn uccnemoBatesiedt BbIIENACT YacTh OpraHU3MOB HapcTBa Chromista s. sir. B
CaMOCTOSTENbHOE HAPCTBO Stramenopila, Kyna MoMeILaeT, Hapsay ¢ OypbIMH U JHa-
TOMOBBIMH BOHZOPOCIISIMH, TPH OTAeNa “niceBRorpudos” — OQomycota, Hyphochytri-
diomycota v Labyrinthulomycota (M. Dick, uuTt. mo: “Dictionary of the Fungi”, 1995).
10 MocsenHee NapCTBO BKIIOYAET NPOTHCTOB B HouuManuu JI. Maprenuc (1981) —
¢ TpyOuaTbIMH KPUCTAMH MHTOXOHAPHHA H TpyO4YaTBIMH BOJIOCKaMH (MacTHTOHEMa-
MH), PacMojIOKEHHbIMU Ha XryTukax (Patterson, 1989).

LapctBo HacToswux rpuboB Fungi, wim Mycota, BKIIo4aeT 4eTeipe OTHeNa:
Chytridiomycota, Zygomycota, Ascomycota v Basidiomycota (1ab1. 3). UmenHo 3Ta
cUcTeMa B OCHOBHOM ITPHUHATA B HACTOSIEM H3aHHH. B HEKOTOPHIX CHCTEMAx B 3TO
I[apCTBO B PaHre caMoCTOATENbHOrO oTaena Mycophycophyta no6aBnstoTCcs THXEHHU-
3upoBaHHbIe IpubBl (Mumainukn) (Mapresic, 1983). Takum oGpasom, o cpaBHe-
HHIO C CHCTEMOH, pacipoCTpaHEHHO B OTeUeCTBEHHOH yueOHOMH U MpHKIagHON MH-
KOJIOTHYECKOH JITepaType, H cucTemoii “‘Dictionary of the Fungi” 1983 r., nocne-
JHHE WU3MEHEHHS B 3HAYUTEIBHOM CTENEHH KOCHYIIHCH TAKCOHOB BHICOKOTIO PaHTa H B
OCHOBHOM 3aKJTIFOYAJIHCh B MOBBILICHHH HX TAKCOHOMHYECKOTO cTaryca (Tadu. 3).

Hano uMeTsb B By, 4TO H3MEHEHHS B CHCTEMax rpuOOB OTPa)kaloT KapAHHAJb-
Hble IepeMEHBI BO B3NIAX HA IPOUCXOXKACHHE, IBOIIOLMIO H QHIOTEHETHYECKHIE CBA3H
MeXly TAKCOHOMHYECKHUMH IPyNIaMH. DTO CBS3aHO C HOBBIMH JAHHBIMH 1O OHOXH-
MUH TpHOOB U rpUGONONOOHBEIX OPraHU3MOB, IO COCTABY M CTPOEHHIO MX KJICTOUYHOM
CTEHKH, YIBTPacCTPYKTYpe KJIETKH H, YTO 0COOEHHO BaXKHO, CTPYKType reHoma (tabu. 4).

O6cyxaeHue 3TOro MaTepHasa npejiaraeTcs nocie u3y4eHus OCHOBHOTO Ma-
Tepuaaa B KOHIE KHHIM B mIaBe “PeTpocnekTHBa B3MIAAOB U THNOTE3 00 0Obeme,
MPOUCXOKIEHHH M HBOJIFOLHMH IpUOOB U rpu60nogoOHbIX OpraHu3MoB B KoHIe XX —
Hauyane XXI Beka”.

B HacTosmieM M3maHUM NMpHHATA cledylonias cucteMa rpuboB U rpubonono6-
HBIX OPTaHH3MOB.

HapcrtBo CHROMISTA
HonuapcrBo HETEROCONTAE
I'pubononodHbIe OpraHu3Mel
Otnen Labyrinthulomycota — JIabupHHTYJIOMHKOTA, WK CeTYATbIE CJIH3e-
BHKH
knacc Labyrinthulomycetes — JIaOHPHHTYIIOMHLIETHI
kaacc Thraustochytridiomycetes — TpayCTOXUTPUAHOMHIETHI
Otnea Hyphochytridiomycota — I'npoXuTpHAHOMHKOTA
kiacc Hyphochytridiomycetes — I'ndoXuTpuaHOMHUIIETHI
Otaen Oomycota — OomukoTa
knacc Oomycetes — OoMH1LIETHI

IaperBo FUNGI (MYCOTA, MYCETALIA) — Hacrosimme rpuoul
Otpen Chytridiomycota — XuTpUAHOMHUKOTA
knacc Chytridiomycetes — XUTpUAHOMHIETHI
Ornen Zygomycota — 3uromukoTra
Kiacc Zygomycetes — 3UrOMHLETHI



14 J1.B. T'apu6osa, C.H. JiekomueBa. OCHOBBI MUKOJIOTHH

knacc Trichomycetes — TpHUXOMHIIETEI
Otaen Ascomycota — ACKOMHKOTA, WIH cyM4YaTble TpHObI
Kiacc Archiascomycetes — ApXeaCKOMHULETHI
ki1acc Hemiascomycetes — I'emuackoMunieTsl, wix ['omocymyarsie
Kiaacc Ascomycetes (= Euascomycetes) — DyackOMHIIETbI, HACTOSALHNE CyMya-
Thie, HJIH TIIOI0CYMYaThIe
xnace Loculoascomycetes (= Dothideomycetes) — JIoKyn0acKOMHIETEI
Otaen Basidiomycota — Ba3nainoMukoTa
knacc Basidiomycetes — ba3uaHOMHULETHI
noaxiacc Homobasidiomycetidae — IT'oM00a3nIHOMHULETBI
noaknacc Heterobasidiomycetidae — I'etepo6a3uAMOMHLIETEI
kaacc Urediniomycetes — YpeAUHHOMHULETHI
kiacc Ustilaginomycetes — YCTHIarnHOMHLICTEI
AHamopdHble, HecOBepLIEHHbIE, TUIH MHTOCIIOPOBbIE FPHOBI
JInmaiHuKH, UK JIMXeHU3HPOBAHHEIE IPHOLI
k1acc Ascolichenes — AcCKOMHMLIETHBIE THIIAHUKH
knacc Basidiolichenes — bazuanoMHLeTHbBIE JTHILIAHHHKH

HapcrBo PROTOZOA
Otaen Myxomycota' — MukcoMHukoTa , Han Can3eBHKH
xnacc Ceratiomyxomycetes — LlepalildOMHKCOMHIIETHI
knacc Myxomycetes — MHUKCOMHLETHI
xnacc Protosteliomycetes — IIpoTocTeIHOMHLETHI
Oraen Plasmodiophoromycota — I1nasmonnodoposbie
k1ace Plasmodiophoromycetes — I11azmoanodpopoMHUIIETHI
Otnen Dictyosteliomycota — JINKTHOCTETHOMHKOTA
xinacc Dictyosteliomycetes — JIMKTHOCTEIHOMHIIETHI
Otnen Acrasiomycota — Axpa3ueBsbie, Hiau KierouHbie ciiM3eBHKH
Kyacc Acrasiomycetes — AKpa3HOMHLETBI

Crpoenue rpudos

BereraTHBHbIE CTPYKTYPbI

TunuyHoe BereTaTHBHOE TEJIO, WM TAJUTOM (Tpoduueckas ctaaus), O0IbLIIHMH-
cTBa rpuboB, MHIEJIHIi, peACTaBIgeT cOOO0H cHCTeMy BeTBALHXCS TPYOOK, rHd, ¢
aNHKalbHBIM POCTOM U OOKOBBIM BeTBIeHHEM (puc. 4). MuLenuit MoxeT ObITH Kiie-
TOYHBIH U HEKJICTOYHBIH.

' Mycetozoa (A. ne bapu, 1887). OTHecenne k LapcTBY Protozoa MKKCOMMLIETOB M CXOIHBIX C HUMH MO
KH3HEHHBIM (POPMaM OPraHU3MOB NPHBOIMT K MPHMEHEHKIO K HUM B pse paboT TAKCOHOB (THII, OTPs)
W WX OKOHYAHWil, MPUHATHIX B TakCOHOMHH XHBOTHBIX (KycaxuH, dposnos, 1997; I'mywenko u np.,
2002). ABTOpHI HacTOALIETO H3aHHA MpHHUMAIOT TakcoHoMHIo “Dictionary of the fungi”, 2001.
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HexaeTounbii MHueIHii
JHILEH Neperopolok. B Teuenue
€ro pocTa fgejieHus f1ep Npouc-
xomiT B HEM Oe3 oOpa3zoBaHus
KJETOYHBIX [EPEropojoK —
CenT, 4TO BEAET K Pa3BUTHIO
OOMBbIIOH Macchl HUTOIIA3MBI,
coepiKallled MHOTO saep. JTa
MHOTOSICPHOCTD, WIH IeHOIH-
THYHOCTb MHUuEIHA rpubosB
ApOCTPaHCTBEHHO OTPaHHYEHa B
CBOEM DAa3pacTaHHM KJIETOYHBI-
Mu cteHkamu rud. LleHouuTtu-
4ecKHH MHUUEIUI (aKTHUYECKH
npencTasnser coboil oaHy Tu-
FAHTCKY}0 MHOTOSIJIEPHYO KJIET-
Ky. OH XapakTepeH Aisg psia
npeacTaBUTeNeH OTAeNna XuTpH-
JUOMHKOTA, a TaKKe Mg nped- Pucynok 4. Knerounsiit Muuennii, poro COM. ysen.x 5000.
CTaBHTEJIEH OTAEIOB OOMHKOTA
U 3UrOMHKOTA (pHC. 5, 1).

Hpyroit Tun BereraruBHOro Teja rpub0B — KJIeTOYHbIH, WIH CelITHPOBaH-
Hbl#l, MULCNHil, pa3IeaEHHBIH eperopoakaMy Ha OQHO-, ABY- WJIH MHOIOsJCpHBIC
ki1eTkd. OH XapaKkTepeH Ul CyMUaThblX, 0a3uIHaabHBIX H HECOBEPILUIECHHBIX, HIIH aHa-
MopdHBIX TpubOB (puc. 5, 2). Centsl MoryT GOpMHPOBATLCA H HAa HEKJIETOYHOM MH-
LIETHH, OOBIUHO 3TO IPOHCXOIUT MIPH MOBPEXKICHHUH MULICIHA WIH IPH 00pa3oBaHUH
pPeNpOAYKTUBHBIX opraHoB. I1pu AeneHuu KIETKH cenTa BpacTaeT ¢ OOKOB K LIGHTPY.
B nieHTpe cenThl 00BIYHO OCTAETCA MOpa, Yepe3 KOTOPYIO U3 KIETKH B KIIETKY nepe-
MEI[AIOTCst TUTATENbHbBIE BEIIECTBA H HEKOTOPhIE KIIETOYHBIE OPraHe/lIbI.

Pucynok S. Tunsl Munens:
| — HekneTOYHBIH MHLE-
JIMH; 2 — KJIETOYHBIN MH-
ueaur; 3 — OJHOKJIETOY-
HbIH TAJJIOM C PH3OMHLIETH-
eM; 4 — mnoukylouHuecs
KJIETKH, TICEBAOMHLIENHIA.
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Pucyuoxk 6. Ctpoenue noiam-
MOPOBOH CENTHI C MapeHTo-
COMOIi.

A. | — nopa ¢ yToseHHoM
centoil — poaunopa; 2 —
NMOPOBbLIA KOJMAYyoK (Mapen-
TocoMa); 3 — Mukpodpnb-
pusIsipHas npobka; 4 — dH-
JOTIa3MaTHYeCKHIT peTHKY-
TYM.

b. Cxema nonunopoBso# cen-
Thl C MAPCHTOCOMOI.

VY HekoTopsix rpuboOB, HanIpUMep y XUTpuaueBsIx ( Chytridiomycota) centa nep-
- popupoBaHa MHOTOYHCICHHBIMU MHKPOIIOPaMH — MHKPONOpoBasi centa. Y 00b-
IIMHCTBA FPHOOB B IIONIEPEYHOMN NIEPEropoaKe MMeeTcs OflHa UeHTpaabHas 1opa, MpH
3TOM CEMNTa YTOHBILACTCS 10 HAIIPABICHHIO K TIOpe — IPOCTas cenTa, pacnpocrpa-
HEHHaA y cymMuaThiX rpHOOB (ackoMHKoTa). Y 6azuananbHbBIX TpHOOB M y BBICLIMX,
HauboJsree BBICOKOOPIaHH30BaHHbIX 3HTOMHKOTA CETITa YTONIIAETCS 10 HAMPaBJleHHIO
K nope — poJunoposasi centa. Ilopa Takoil cenTbl Y HEKOTOpbIX GazuaHaNTBHBIX
rpr0oB HECET NOPOBBIN KOMIIA40K — MapeHTocomy (pHc. 6). JleTanu cTpoeHus cent
1 XapakTep Mop MOXKHO BBIABHTB TOJIBKO C IIOMOIIIBIO 3JIEKTPOHHOTO MHKPOCKOTIIA.
Miuuenuii, IPOHU3BIBAIONIMH CyOCTpaT, BCceH MOBEPXHOCTHIO aOCOPOIMOHHO NO-
INIOMIAIOMINI U3 HEro MUTaTeNIbHbIC BEHIeCTBa U BBLACTAIOMIUI NPOIYKTHI CBOEro 00-
MEHa, Ha3bIBalOT CyOCTPATHBLIM MuLeaHeM. YacTb MHILIENNs, pacnonararmaics Ha
MOBEPXHOCTH CyOCTpaTa MIIM HaJl CyOCTpaToM, COCTaBIIAET MIOBEPXHOCTHBIH, WIH BO3-
AyIHBIH, MULIeJTHIH, HA KOTOPOM 00BIYHO 06pa3ytoTcsa Opraibl pa3sMHOXKEHHs IPUOOB.
CyuiecTBYIOT M HeMHLE/IHaNbHbIC TPUOBL. Y 4acTH XUTPUAHEBBIX H Y THHOXHUT-
PHMIMEBBIX, ABIAIOIIMXCSA B OCHOBHOM BHYTPUKJIETOUHBIMH [Tapa3sHTaMH BOROPOCIICH
1 BOJHBIX IPUOOB, TaJUIOM OJHOKJIETOUHBIH, MHKPOCKOMHYECKHi1, HHOT/A AaXe JIH-
IIEHHBIH B BEreTaTUBHOM COCTOSIHHH KIIETOMHOH CTEHKH, KoTopas 00pa3yeTcs ToJb-
KO IpH (OPMHPOBAHHH PENPOAYKTUBHBIX opraHoB. Kietka ObiBaeT cdepuueckoi,
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Pucynox 7. I"'aycTopuu napa3utHbIX rpHOOB.

1. BHenpen#e B KJIETKY pacTeHHsA-X03sHHA: @ — ruda rpuba B MEeXKIETHHKAX; 6 — HHEKUMOHHBbII
BBIPOCT; B — aIMpECCOpHH.

2. TaycTopus B KJIETKe PacTEHHA-X03IHHA: a — KJIETKH pacTeHHs-Xo3s11uHa; 6 — ruda rpuda; B — rayc-
TOPHH.

3. Tayctopus B KlleTKe pacTeHHA-XO03KHHAa: A — aNnmpeccopui, MPUMBIKAIOIMHA K KJIETOYHOH CTEHKe
xo3sHHa; b — xnerounas creHka; B — mieiika raycropun; I' — Teno rayctopuu B KileTke xo3sHHa; ] —
KJIeTKa pacTenus xo3suna (TOM, doro).

3JUTHIICOMTATBHOH MITH HENPaBHIBHON (POPMBI pa3MepOM OT HECKOJIBKMX MHUKPOMET-
POB 10 HECKOJIBKHX COTEH MHUKPOMETPOB 110 O0JIbIIEMY AHAMETPY.

Y HEKOTOPBIX IPUOOB U3 3THX IPYNI OT TaKOH KJIETKH OTXOASAT TOHKHE pa3BeT-
BJIEHHBIE HUTEBUAHBIE CTPYKTYPHI, JHIIEHHBIE COOCTBEHHBIX A1ep, — PH3OMUIIe-
JIMH, TpOHU3BIBAOILIMH cyOcTpat. PusoMuiienuit MoXXHO paccMaTpHBaTh Kak 3aya-
TOYHBINA MHUIIEIHH, YBOTIOLHOHHYIO CTYIICHb K HacTOALIEMY HEKJIETOYHOMY MHLICITHIO
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Pucynox 8. Cxnepouun rpu6os:
A - mopaxeHHBI KOpHeII0x
MOPKOBH C MHIeJHeM rpuba u
CKJICPOLMAMH. | — BHELIHHI BUA,
2 — paspes cknepouus. b — ckie-
poLKMH: Ha m1oaax (a), cTebnsx (6)
M KOPHSAX (B) pacTeHHi.

PucyHok 9. Muuenuans- }§'
HBIH TSK IWAMIHHBOHA
JIBYCIIOPOBOTO:

1 — doto COM, yBen. x ¢
500; 2 — pucyHok, yRen.
x 60.
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Pucynok 10. Puzomopdsl 1 — onenka oceHnero; 2 — j10-
MOBOro rpu6a; 3 — KOpHeBasi THW/Ib AEPEBbEB MPH M0pa-
)KEHHH OMEHKOM OCEHHHM.

o Pucynok 11. AHacTomMo3bl Mexay
“ie¥  rudaMu HOKKH OTIEHKa CEpHO-XKeJl-

)' g - . . .M( toro. COM ygei. x 300.



20 JI.B. T'apu6osa, C.H. Jlekomuepa. OCHOBBI MHKOJIOTHH

(puc. 5-3). IIpu 06pa3oBaHMH PU3OMHLEIHA MOXKET Pa3BHBaThCS TOJIBKO OJHA KJIET-
Ka, comepkainias sapo, KOTopas B JajbHeHIIeM CTAHOBHTCS HEHTPOM 00pa30BaHHUA
PHU30MHLETHS H Pa3BUTHS PEHPOTYKTHBHBIX OPraHOB. DTO MOHOLEHTPHYECKHH pu-
3oMuueanii. Eciau y ocobu nMeeTcs HeCKOIBKO LICHTPOB 00pa3oBaHUS PU3OMHLICTHA
H, COOTBETCTBEHHO, HECKOIBKO LEHTPOB ()OPMHPOBAHHS PEMPONYKTMBHBIX OPraHOB —
3TO NOJHHEHTPUYECKHT PHIOMHHETHI.

V BUIOB OMHOK/JIETOUHBIX IPUOOB Oe3 pH30MHLIeNHs BCE BETreTaTHBHOE Te0 HAET
Ha (OPMUPOBaHHE PENPOJYKTHBHBIX OPTaHOB — XOJIOKapNuvecKHe BHABL. Y BH-
DIOB, HMEIOIIHX PH30OMHIETHIH, 0OBIYHO MPH 00pa30BaHHH PENPONYKTHBHBIX OpraHOB
4acTh TAJUIOMa HE HCTIOJIB3yETCs — JyKapnu4ecKHe BUABl. TakHe OMHOKIETOYHbIE
TaJIJIOMbI MOTYT HaXOIHMThCS LIEJIMKOM BHYTPH CyOcTpaTa — HHTpamMaTpHUKaJdbHbIeE,
WIH Ha €ro MoBEpXHOCTH, MOrpyXas B CyOCTpaT TOJIBKO PH3OMHLEIHIT, — IKCTpa-
MaTpHKAa/lbHbIE BHIbL.

Y HeKOTOPBIX IpHOOB, HATIPUMED IPOXOKEH, OTHOCAILIMXCSH, B OCHOBHOM, K KJ1accy
CyMuaThlX, BErETaTHBHOE TEIO0 NPEICTABICHO ONMHOYHBIMH ITOYKYIOLIMMHUCS HIIH Jie-
JSIMMHUCH KJleTKaMH. Eciii TakHe NouKyoumecs KIeTKU He pacXoasTcs, To o0pa3sy-
eTcs ncesnomMuuenuii (puc. 5, 4).

BereraTuBHbIi MHULEAHi rpHOOB MOXeT 00pa30BLIBaTh pa3aHyYHbIE, YacTo JI0-
BOJIBHO CJI0’KHBIE CTPYKTYPBI, BLINIOJHSAIOMIKE pa3iiuHbie GyHKUMH. Tak, T MHO-
IHX [1apa3UTHBIX IPHOOB MOTYT OPMHPOBATh PACIIHPEHHEIE, [TJIOTHO IPHJICTAIOIINE
K CTEHKE X03s5IMHa KJIETKH, HATOMHHAIOUINE TPHCOCKH — aNNPecCOPUH, OT KOTOPBIX
OTXO/IST BHYTPb KIETOK PACTCHHA-X0351HHA 0COObIE, YaCTO pa3BeTBIEHHBIE BHIPOCTH —
raycTOPHH, C MOMOIIBIO KOTOPBIX IIPOHCXOANT MHTAHKE IPUOA COOECP’KUMBIM OTC/b-
HBIX KJ€TOK (pHc. 7).

llInpoxo pacrpocTpaHEeHsl B pa3HbIX Ipynnax rpuO0OB CKJIEPOLHH — IUIOTHBIC
NepervIeTeHus MUUETHs, CIYKalue /s MepeHeceHUA HeOnaronpUsaTHBIX YCI0BHH.
OO6BIYHO CKJICPOUMH TEMHO OKpalIeHHBIE, TaK KaK HapY)XHBIE CJIOM KJIETOK TOJICTO-
CTEHHBIC H IMTMEHTHPOBAHHBIE, 3 BHYTPEHHHE — TOHKOCTEHHBIE, CBETIOOKPALLCHHBIC
¥ boraTblie 3anacHbIMHU NMUTATENbHBIMH BENIECTBaMH (HalpuMep, CKJICpOLIni BO3OyIH-
Tes1st OeSI0H THUIHM OBOIIHBIX KYJBTYP WIH YEPHO-(HOJIETOBBIH POXKOK CIIOPBIHBU B KO-
noce pxu) (puc. 8, 73, 1). Hexoropeie rpubbl 06pa3yloT CKIECPOLMH, TPOHU3BIBAA H
MYMHOHUHPYS TKaHb X035 MHa — PAaCTEHHs HIIK )KMBOTHOTO. B 3TOM cilyuae cxiepo-
IIMH COCTOUT U3 TKaHH X034HMHa U rH¢ rpuba 1 NoBToOpsAET GOpMy X03s1MHA (HarpUMep,
CKJICpOLMH BO30YIHUTENS MIOJOBOH MHIIN 100K B BUAE YEPHOTO 11014, HIIH CKIIEpO-
aui rpuba KopaHienca, NapasuTHPYIOMEro Ha T'YCEHHLAX, COXpaHieT GOpMy I'yCeHH-
bl H T. 1.) (puc. 74). TakHe CKIEpOLMH HA3BIBAIOT MCEBAOCKJIEPOLIHH.

bnu3kH K Ck1epouxsaM cTPOMbl — MeHee MIOTHBIE CIIJIETEHH MHULIEHS, OObIY-
HO 3aUIMLIaI0NIHE IUI0NOBBIE Tesla CyMyaThiX rpubos, HanmpuMmep, opamxeBble rojaoB-
KH Ha MPOPOCLIEM CKJIEPOLIMH BO3OYIHTENS CIOPBIHBY — 3TO CTPOMBI, B KOTOpHIE
NOIPY>KE€HbI MHKPOCKOITMUECKHE M100BbIE TeJIa aToro rpuba (puc. 73, 2, 3).

V MHOrHX rpHOOB €CTh CTPYKTYPBI, BBITOIHSAOINE MPOBOAMHE PYHKIUH. DTO
MHUUeadaabHble TsxKU (puc. 9) u pusomMopdsl (puc. 10). MunenuanbHble TSHKH CO-
CTOAT U3 TU(, PaCIOJOKEHHBIX Napalie]bHO U MECTaMH IJIOTHO NPHKATBIX APYT K
apyry. Mex iy oTnesHeIMH rHdaMi MOTYT OBITh MHLIETHANbHBIE MOCTHKH, AHACTO-
mo3bl (puc. 11). Ha MuuennansHbIx Tsbkax, Haxomsmwuxcs B no4se, GopMupyoTcs
3a4aTKH, a 3aT€M H CaMH IUIOJOBBIC Te/Ja LLIANOYHBIX TPUOOB. TskH BCerma MOXKHO
HaliTH Ha OCHOBAaHMAX HOXKEK LUIATIOYHBIX IPHOOB. XOpOLIO Pa3BUThIE TAXKH, y KOTO-
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pBIX HapyxHbIe bl UMe-
0T YTONIIEHHBIE, 0OBIYHO
TEMHO OKpallleHHBIE CTEHKH,
BBIMIOJIHSAIOUIHE 3aILUTHYIO
(GyHKIMIO, M BHYTPEHHHE —
TOHKOCTCHHBIC, BHIIIOJIHSIO-
e coOCTBEHHO MPOBOS-
yro PyHKILHMIO, HAa3bIBAIOT-
csi puzomopamu (puc. 10).
HUX TommuHa 4-7 MM, a B
JUTHHY OHU MOTYT IOCTHIaTh
HECKOJTBKHX METPOB, 4TO
cnocoOCTBYET pacnpocTpa-
Henuto rpuba o cyOcTpary.
Takue puzomopdsl U3BECT-
HBI Y HACTOSIETO JJOMOBOTO
rpuba — aKTHBHEHLIETO Pucynok 12. Ctpoetne IIeKTEHXUMBI LUISAMKH ONMEHKa CepHO-
paspylIHTend OEPEeBIHHBIX xkenroro. COM, ysen. x 750.

NOCTPOEK M Yy ONEHKa OCEeH-

HEro, y KOTOporo oHH U OBUIM BHEpBbIC onucausl (puc. 10, 1, 2).

[Tpu mnoTHOM meperuieTeHUH rug y rpuboB obpasyeTcs JIoKHas TKaHb, MJIeK-
TeHxuMma. V3 Takoil Tkauu COCTOST MJIOAOBBIC TeNa HIIANOYHBIX TpHOOB (puc. 12).
[InekTeHxuMa oTan4acTcs (IO MPOHCXOKICHHIO M CTPOSHHIO) OT HACTOsSIIEH TKaHU
apeHXHMbI, KOTOpas BO3HUKACT B pe3yJbTare jAeideHus kietok. Hacrtosimas TkaHp
BCTpeYaeTCst y TpuOOB OUEHB Pe/IKO, HANPHMeD, B IpyIie Napa3sUTHPYIOHIUX Ha Hace-
KOMBIX s1a6ynbOeHHEeBBIX TPUOOB H3 KJlacca CyMUaThIX TaIOM COCTOMT M3 HacTos-
e mapeHxHMsl (puc. 75).

Kiaerka

BereraruBHbIe KIIETKH I'PpHOOB, 32 UCKIIOYEHHEM CaMbIX MPUMHUTHBHBIX, XHT-
PHIMOMHKOT H TH(HOXHUTPHIHOMHUKOT, HMEIOT KNETOYHYI0 000J104KY, TOJIIHHOHN OKO-
70 0,2 MkM. OHa UMeeT CIIOKHYIO CTPYKTYPY M3 HECKONBKHX CJIOEB, COCTOSIINX H3
amop¢HOoro Marpukca U MUKpoduOpust. Kitetounas creHka rpuGOB COIEPXXKUT 10
80-90 % mnonucaxapuaoB, CB3aHHBIX C OeJKaMH U JMIMWIAAMHU H, B pAe Cilydaes, €
OUrMeHTaMH. AMOP(QHBIA MaTPUKC COCTOUT NPEUMYILIECTBEHHO H3 INIIOKAHOB, @ MHK-
popubpuIIApHBIC (CKEIETHDbIC) KOMIIOHEHTB! KJICTOUHOH CTEHKH — M3 LEJUTIONO3BI
(Y 0OMHKOT), XUTHHA (Y 3UMTOMHKOT, aCKOMHKOT, 6a3WIMOMHKOT 1 aHaMOpHBIX I'PH-
OOB) M M3 XHTHHA H UEJUTION03bI (Y THPOXUTPUAHOMHUKOT) (puc. 13). Y MHOTUX OpoxK-
el CKeJleTHas 4acTh KJIETOYHOM CTEHKH COCTOMT M3 mitokaHoB. Kpome toro, y rpu-
00B C JporKenonoOHbEIM POCTOM BHE 3aBUCHMOCTH OT CHCTEMAaTHYECKOTo MOJoKe-
HHSt KOJIMYECTBO XMTHHA B KJIETOYHBIX CTEHKaX CHHIXKEHO.

B Mostoapix rudax yuromnsaMa 3amnogHseT BCIO MOJIOCTh KAETKH, H LIMTOIUIA3-
MaTH4eckas MeMOpaHa (MmazmajneMMa) MpHKara K KJIETOYHOH CTEHKe 3a HCKIroYe-
HMEM CJIy4aHHBIX OTXOXKIACHHUH. Ponp nuTomnasmatudecko MeMOpaHsl — MojAep-
’KaHHE B KJIETKE OCMOTHYECKOTO /IaBACHUS M ONpeleICHHOTo MEeKTPHYecKoro ro-
TeHuMana. Mexay KIeTO4HOH 000J04KOH M Miia3ManeMMoH pacnosararorcs Memo-
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le—— crioit cnuam

[€— pacTBOpUMbIN

B LWENOYN
rnKkaH

PucyHok 13. 1. CtpoeHue ki1eTouHOW CTeHKH T} Agaricus bi-
Sporus — WaMIHHbEOHA IBYCMOPOBOro: a — 6Oeiok, 6 — ¢ubpui-

JIBl XHTHHa.

2. lmarpamMMa OCHOBHBIX CJIOEB KJIETOYHOH CTeHKH Neurospora
crassa: a — TIIOKaHbl, 6 — MIMKONMPOTEHAHBIH PETHKYIIOM, B —
6€710K, T — MHKpPO(QHOPHIINBI XMTHHA, TOTpyXEHHBIE B C/I0H Gestka.

< hubpunnel xuTuHa,

FIOTPYXEHHbIE B
B-1,3-rntokaHoBbIN
MaTpuKe

o a 76

Pucynok 14. CxeMa cTpoeHHs KNeTKH 'pulOB (10 JaHHBIM /1eKTPOHHOI MHKPOCKOTHH): KC —— KJIETOY-
Has CTeHKa, 1 — SJpo, 0 — AxepHas 060NouKa, A0 — AAPBILIKO, P — PHOOCOMBI; M — MHTOXOHAPHH;

UM — IATON/Ia3MaTHYECKast MeM6paHa
TMOCOMH), 3C — J3HOOIIa3MaTH4€ECKas

(ns1a3MajieMMa); Jic — JIOMacoMsl; ar — anmnapar [onbmku (1HK-
CeTh, Il — UMTOIMJIa3Ma, B — BaKyoJlb, T — FIHKOTEH.
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paHHbIE CTPYKTYpbl, HIMEIOIIHE BHI MHOTOYHC-
JIEHHBIX MY3bIPLKOB, JJOMacoMsl (puc. 14).

BHyTpeHHUH CcOH UMTOIMIAa3MBbl, IHAOM-
JIACT, COACPKUT CHCTEMY MeMOpaH U MOJIOCTEH,
Ha3bIBACMYI0 IHAOMIa3MaTHYECKOH ceTblo,
KOTOpasi UK pacloioXkeHa cBOOOIHO MO BCeMy
06bEMy KJIeTKH (Y OO0JIBIIMHCTBA FPHOOB), HITH,
4TO BCTPEYAETCS 3HAYUTENHHO PEXKE, MOXKET OBITh
CKOHLICHTPHPOBAHA B OTIENIbHBIX YacTsAX KJeT-
ku. [TonoxeHue ceTH BHYTPH KIIETKH 3aBHCHT OT
BHJIa WIM CTaIUH pa3BuTHA Ipuba. Ilo cetn ka-
HanbLeB, 06pa3yeMbIX MeMOpaHaMH 3HAOIIA3-
MaTHYECKOH CEeTH, MIPOUCXOOHT IBHXKEHHE BE-
IECTB OT HAapY:KHOH KjeTOUHOH MeMOpaHBbl K
MeMOpaHe sapa.

Ha Hapy>xHOH IOBEpXHOCTH MeMOpaHEI SH-
JIOTIIa3MaTHYECKOH CETH pacrosyioKeHbl pudoco-
Mbl — rpanyisl, 6orateie PHK u oTBeTcTBEH-  Pucynok 15. SnepHstit konnavok (ckor-
Hble 3a CHHTe3 Oenka. B 3ome pocra rud) sumon-  71eHne puocom) B 300cnope Xutpuime-
fa3MaTHYECKas CeTh 00Pa3yeT CHCTEMy MHOTo-  BOTO rPHGa: # — A1po, AK — anepHbli
YHCIICHHBIX KAHAJIBLICB, AHKTHOCOM, TOCTPOCH- o1 10K, 2 = AKTYTHE, K == KHHETOCO-

Ma, uc — UEHTpOCOMa, M — MHTOYOHI-
HBIX U3 [TAJKHX MEMOPaH, KOTOPbIC COCTABIAOT
annapar lNoabaxu. [Tocneanunii xopouo Beipa-
’KEH HE Y BCEX IpyMNi rpuboB B LIMPOKOM CMBIC-
ne. OH THUNMHYeH Assi rpHOONoa06HBIX OpraHU3MoB. B pacTymnx yuacTkax rug co-
JepKaTcsi MHOTOUHCIICHHBIC Be3HKYJIbl — Iy3bIPbKH, CBA3aHHBIC CBOUM MPOUCXOXK-
JEHHEM C DHIOTIA3MATHYECKOM CEeThIO M YYACTBYIOIIME B TPAHCNIOPTE BEUICCTB OT
annaparta [0Jp/KH K MeCTy CHHTE3a KIIETOUHOH CTECHKH.

Mornoasie Ti¢BI 06bIMHO JTHLICHBI Bakyosnel. HeGonslune Bakyonu, okpyxéEH-
HbIE COOCTBEHHON MeMOpaHOii, TOHOMJIACTOM, Pa3BUBAIOTCS B O0JIEE CTAPHIX YACTAX
rud ¥ O3KeE, CIUBAsACh, 00pa3yIOT KPyMHbIe BAKYOJIH, TPH TOM LIMTOMJIACT PEIyLH-
pyeTcs 10 TOHKOTo nepudepHyeckoro cios. B ki1eTouHOM coke BaKyoiei, peacTaB-
JSIOIIEM BOIHBIH pacTBOp caxapos, OENIKOBBIX BEIIECCTB, OPraHHUECKUX KHCIIOT H
HX COJIeH, colepKaTCs MUTMEHTBI, KaTUIH JIMTTI0B, MPaHyIbl INIHKOrCHA, BOJIIOTHHA
1 6enkos. JIMNUABI M TIIHKOTEH, 3allacHbIC BEIICCTBA, HAXOMATCS TAKXKe U B LIUTOII-
nazMe.

MuToxoHapHUH TPHOOB B OCHOBHOM NTOX0XH Ha MUTOXOHAPUH pacTeHHUH, HO OT-
JIMYAKOTCS OT HUX HEKOTOPBIMH ETaNIsIMH CTPOEHMS.

Knerka rpu6oB B 3aBUCHMOCTH OT BHJA H CTQAHH Pa3BUTHS COAEPKUT 1-2 UK
MHoro, 10 20-30, sigep. Snpa oueHb Merkue, OOBIYHO OKOJIO 23 MKM JAHAMETPOM,
OKpPY>KEHbI IBYXCIIOHHOMH 000510ukoi. B HapyKHOM clioe HMEIOTCS KONblieoOpa3Hble
OTBEPCTHA, OTKPBIBAIOUIMECS B CTOPOHY LIMTOTUIa3Mbl. BHYTpH s/ipa B HyKIeomiazme
HaxoAATCs SAPBIMIKO U XPOMATHH. Y TpUOOB MPU MUTOTHYECKOM JC/ICHHH sfepHas
00607104Ka 4acTO COXpaHsAeTcs. Y 300CMOP HEKOTOPBIX XHTPHAMOMHKOT 4acTh sijpa
OKpY>€EHa OCOOBIM SIIEPHBIM KONMA4YKOM, OJCBAIOLIUM €0 AEpPEeHIO M GOKOBYIO
yacTH (puc. 15) ¥ COCTOAILIUM U3 CKOHIECHTPHPOBAHHBIX 3€Ch PUOOCOM.
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PasmHuoxenne rpudos

Y rpu6oB BcTpeyaroTcs TPU THIA pa3MHOXKEHHSA: BEreTaTHBHOE, Gecronoe U fo-
J0BOE. Y MHOTHX BUIOB OHH MOCJIC0BATEIFHO CMEHAOT APYT APYTa B LIUKJIE Pa3BH-
tHa. CTpyKTyphl, oOpasyroniiecs npu 6eCoIoM U MONOBOM Pa3MHOXKEHHH, 4acTo
CJIOKHBI 110 CTPOCHHIO H MOPGHOIOrHYECKH 3HAYUTEIBHO OTIIHYAIOTCS IPYT OT ApYTa.
MHoraa B uMkiIe pasBHTHA TOTO MIIM HHOro rpuba UMeloTcs ABa U 6ojiee OTIIHYHBIX
JpPYT OT ApYra THMa CrOpOHOoIIeHHA. Takoe sIBIEHUE I0yYHII0 Ha3BaHHE NJIeOMOP-
¢pu3ma. OcobGeHHO 3TO XapaKTepHO I aCKOMHUKOT, WIIH CyM4aThiX IpuboB. Kiaccu-
4eCKHUM NMPUMEPOM IeoOMOpH3Ma SBIACTCA LUK Pa3BUTHS CyM4aroro rpuba cmo-
puinbH (Claviceps purpurea), y KOTOPOTO B LIMKJIE Pa3BHTHS CMEHAIOTCS TpH Mopgo-
JIOTH4ECKH O4EHb Pa3iIHYaroLHeCs, HMEIOLIHE nake COOCTBEHHbIC HA3BAHUS CTAUH:
6ecnosas — cgauens; BereraTuBHas — CKJIepPOLHil 1 TI0I0Bas — rojoBYaras ¢crpo-
Ma C TUIOJOBBIMH TeaaMH (puc. 73).

Pa3Hble cTanuy pa3sBUTHA CIOPBIHBU H HEKOTOPBIX IPYTHX I'PHOOB paHee 3ayac-
TYIO IPHHUMAaJIH 33 CAMOCTOSATEJIbHBIC BUIBI, KOTOPBIM AaBAIHCh COOCTBEHHBIE BH-
JoBble Ha3BaHuA. [ToHagoOMIMCE ATUTENBHBIC U THIATEBHBIC HCCACIOBAaHUS MUKO-
JI0roB, YTOOBI CBECTH BOCAMHO Pa3HbIC CTAJAUHN Pa3BUTHS OJHOr0 rpuba, KOTophle Ya-
CTO IIPOXOAMIIM Jla’ke Ha pa3HbIX cyocTparax. Jlo cHX Op MHOTOE B )KH3HEHHBIX LIMK-
nax rpHOOB €€ 0CcTaéTcs HeBBIICHEHHBIM. Heo0Xo1HM0 OTMETHTS, 4TO, €CITH MHLLE-
vt rpuOOB LOBOJNIBHO 0AHOOOPA3EH, TO CTPYKTYPbI, CBA3aHHbIE C MOJIOBBIM H Gecro-
JIBIM Pa3MHOXXCHHEM — CTPYKTYpPbl CIIOPOHOINEHHs, KOTOphIe Ha 3TOM MHLEIHH
obpasyiorcs, omnualoTest 6orarcTBoM GopM M hakTHYECKH JalOT TO MHOroobpasue
BH0B I'pHOOB, KOTOpOE MBI HabJloqaeM B IPUPOJE.

BereraTuBHOe pa3MHO:KeHHe OOBLIYHO OCYIIECTBIACTCS HECIICIIHAITU3UPOBAaH-
HBIMH 4acTAMH MHLENHUS, KOTOPBIE JaI0T Hauano HOBOMY MHLenHIo. Muuenuii 6osb-
IIUHCTBA IPUOOB 0011a1a€T BBICOKOI CIOCOOHOCTBIO K PEreHEPALIHH, YTO H JIC)KHT B
OCHOBE 3TOro0 cNoco6a pasMHOKCHHUS M LIHPOKO HCTIONB3YeTCs, HAIPUMeED, fIPH TIPH-
TOTOBJICHUHA MPUOHHMIIBI AJI1 HCKYCCTBEHHOTO BBIPALIMBAHHA CheJOOHBIX rpHOOB, Ta-
KHX KaK LIaMIMHbOH JBYCHOPOBBIH, BellICHKa OOBIKHOBEHHAs M [p., @ TAKXe MPH
nonyuyeHHd 6nomMaccsl rpuOOB B MALIEBBIX ¥ KOPMOBBIX LIETSX.

K cneunanu3upoBaHHBIM CTPYKTYPaM BEr€TaTHBHOIO PA3MHOMXKEHHSA OTHOCATCS
OMHH, TOHKOCTEHHbIE KIIETKH, U XJIaMHI0CHOPBI, TOJICTOCTCHHBIE KIIETKH, Ha KOTO-
pbl€ pacnafacTcs MHLEIWN H KOTOPbIE JAFOT HA4YaI0 HOBOMY MHLENHIO. XJIaMHOOC-
[ODBI BBLITOMHAIOT U QYHKIHIO IEPEHECEHHS HEONaroNnpHATHEIX YCIOBHH (pHc. 16).
Y GosbIINHCTBA APOXOKEH BEreTaTHBHOC Pa3sMHOXECHHE MPOMCXOAMUT MyTEM MOYKO-
BaHHA KJICTOK.

becnosioe pazMmHoXKeHHe OCYIIECTBISIETCS APH IOMOLIH Pa3HOOOPa3sHbIX crie-
IIHaTH3UPOBaHHBIX KJICTOK MM MHOTOKJIETOYHBIX CTPYKTYp, clop. Y rpuboB u3Bec-
THBI JHJIOTeHHbIe H JK30TeHHbIe CHOPbI OECMONIOro pa3sMHOKEHHA. DHIOTCHHbIE
HOABHKHBIE CITOPBI, 300CTIOPHI, Pa3BUBAIOTCS B300CNOPAHTMAX pa3HOH (HopMbl. 3TO
rofble KJIETKH, CHa0XKEHHBIC KT'yTHKAMH, YHCIIO, PACTIOIOKEHHE H CTPOCHHE KOTO-
PBbIX Pa3jIMYHO B Pa3sHbIX CHUCTEMAaTHYEeCKHX Irpyanax rpuboB (tabu. 4). 300cnopsl
Pa3sHOTo CTPOEHUA XapaKTepHb! I MPEACTABUTENECH OTAENO0B OOMHKOTA, THPOXHT-
PHIHOMMKOTA M XHTPHINOMHKOTA, T. €. B OCHOBHOM JJIsl BOIHBIX M PEKE Ha3EMHBIX
rpu6oB. {1 ocynieCTBICHHS Pa3MHOXEHHS C TTOMOIIBIO 300CHOP HYXKHA BOJA, XOTS
OBl B BHJIC OTACNBHBIX Kaleiab Ha MOBEPXHOCTH MOYBBI WIIH PACTCHHH, B KOTOPOIi
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PucyHnoxk 16. Xinamuaocnops! rpuO0OB B YUCTOH Kysib-
Type: | — xnamupgocnopsl Mycogone perniciosa —
BO30YAHUTENS MATKOI THUIIM IIAMITMHBOHA; 2 — XJla-
MHIOCTIOPBI Ha MULENUH ONEHKA CEPHO-KENTOrO
Hypholoma fasciculare. ®oro COM, ygen. x 8000.

300CTIOPBl MOTYT IEepeIBUIraTbCs ¢ MOMOILBIO KT'YTHKOB. JHJOTCHHBIE HEMOIBHX-
HBIE CTIOPBI, CIIOPAHTHOCHIOPHBI, OeThl 000704KOH H 00pa3yIOTCS BHYTPH CHOPAaH-
rueB, Pa3BUBAIOIIMXCA HA CIICIIHATH3UPOBAaHHBIX TH(ax, cropaHrueHocuax, oob4-
HO noaHUMaromxcs Hag cybcrparom. CriopanruocnopaMu ocylecTeiasiercs 6ecrio-
JI0€ Pa3MHOXKEHHE Y 3UTOMHKOT.

OK30reHHBIE CMOPHI OECMOIOro pa3sMHOXKEHHs TPUOOB, KOHMAWHM, HENOBIXKHBI,
00pa3ytoTcst Ha CTICHUAIM3HPOBAHHBIX, 0OBIYHO MOPQOIOrHYECKH OTIIMYHBIX OT BErera-
THBHOTO MMUENHUA, M (HepeHIMPOBAHHBIX CTIOPOHOCLIAX, KOHWAHEHOcUAX. THHYHEIC
KOHWJIMH XapaKTePHbI VIS CyMYaThlX, 6a3uauanbHbIX M anaMopdHbIX rpuboB. Kak u y
3UTOMHKOTA, 3TO B OCHOBHOM Ha3eMHBbIE IPHOBI, H PACIPOCTPAHEHHE HEHOABH)KHBIX CTIOP
6ecnonoro pasMHOKEHHA, CIIOPAHTHOCTIOP M KOHUIUH Y TAKHX TPHOOB OCYILECTBIISIETCS
B OCHOBHOM TACCUBHO TOKaMH BO3AyXa WM BoAwl. [IHorga pacmpocTpaHeHHe criop
MOXET OCYIIECTBIATHCS C MOMOILBIO KMBOTHBIX, HAMPHUMED, TIPH [OCIAHHH TIIO0-
BBIX TEJI LIANOYHBIX IPpH60B. Criel{HaTH3HpOBaHHbBIE CTPYKTYPBL, CBA3aHHBIC C Bere-
TATUBHBIM M GECMONIBIM Pa3MHOXKEHHEM Y TPUOOB, HA3bIBAIOTCS aHAMOP(aMHu.

IMonoBoe pa3mHoKkeHHe Y TPHOOB, CBI3aHHbIH ¢ HUM ITPOLIECC CMEHBI SIACPHBIX
¢a3, cTpoeHHe MOJOBBIX OPraHoOB — BCE 3TO OTIMYACTCS y Pa3HBIX Ipynm rpudos.
CyurecTBeHHEHIIME MOMEHTHI TOJIOBOTO MpoLiecca y rpuOoB: MJ1a3MoraMus, KapH-
oramMus U Meii03. CoOTBETCTBEHHO IPHO MOXKET HAXOUTHCS B rallyIONAHON MIIH IUMI-
nouaHo# cragusx. [lnasmMoraMust ¥ KapuoraMusi y cyMuaTbiX B 0a3uauanbHbBIX TPH-
OOB He COBMAalOT BO BPEMEHH, B Pe3yJIbTaTe Uero Mnocije nia3MoraMii y HHX BO3HH-
KaeT ocobas CTamusi JMKAapHOTHYHOI0 MULIENHs, KOTJla rajionHble sapa NONapHo
acCOLIMMPOBaHkI, COMMKEHBI, HO HE CIMIIUCh U 00pa3yroT AMKapHoH. S apa ankapuo-
Ha OOBIYHO CHHXPOHHO JEJISATCS ¢ NapasiefIbHbIM pacrojlioKeHHeM ocel BepeTeH
nenenus. B onpeaeneHHbIi MOMEHT IIUKJIA Pa3BUTHS OHHM CIMBAIOTCS, 00pa3yst Ium-
JIOUIHOE SIAPO, KOTOpOE 3aTeM JAEIUTCs peayKuuonHo. CMeHa siuepHbix (a3 OymeT
A0apoOHO paccMOTpEHa MPH ONIMCAHHH OTAEJIOB U KJIaccoB IPHOOB.

B pesynbrate nosoBoro npoiecca 00pa3yroTcs ranjiouaHbie, HEOJHOPOIHbIE B
T€HETHYECKOM OTHOIICHUH CIIOPBI, YTO MIPHHLUHNHAIBHO OTJIMYAET UX OT cop Gecrio-
JI0r0 pa3sMHOXEHHs TpUOOB. DTH ranIONHBIC CTIOPHI PAcTofaralTcs UM Ha MHLE-
JIMH WJIH, Yallle, Ha MOBEPXHOCTH WM BHYTPH IUIOAOBBIX TN Pa3IHUHOTO CTPOCHHS,
KOTOpbIE Ha3bIBalOTCH TejaeoMopdamu. Takum oOpa3oM, pasMHOKEHHE ¢ HOMOLIBIO
CTIOp, BO3HUKIUINX TIOJIOBBIM MyTeM, TAE€T Hadaso opMaM ¢ HOBOH koMOWHalueii re-
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vsoramus | reteporamusi | ooramus HCTHYECCKOTO MarepHaja, 4ro

SBJSIETCA OCHOBOH JalbHEMH-

rameroramua % o F/ @@@ wei ssononuu Gopm, a pas-
(o) QA %@ MHOXEHHE CMOpPaMH, BO3HHK-

HMH 6ecnonbiM IyTeM, Cro-
COOCTBYET pacnpoCTpaHEHUIO
M COXPaHEHU 0 TAaHHOH GOPMBIL.

Tunsl nosoBoro npo-
necca y rpudos. [ToroBoe pas-
MHOYXEHHE Y TPHOOB U3BECTHO
y BCEX IpYyMNI, 3a HCKJIIOYEHHU-
€M aHaMopGHBIX, HITH HECOBEP-
IIEHHBIX, TPHOOB, 32 YTO OHH H
MOJTYYHIIM TaKoe Ha3BaHHeE, [1o-
JI0BOM mpoluecc y rpuboB pas-
HOOOpa3eH U ero 0co6eHHOCTH
Jie)KaT B OCHOBE BBIICICHHUSA
KJIACcCOB. Y TrpuOOB H3BECTHO
TPH OCHOBHBIX THIA MOJIOBOTO
npoliecca: raMeToraMus, raMeTaHruoraMusi 1 comaroramus (puc. 17).

FameToramust — clusiHUE TaMeT, 00pa3yrolIdXcs B raMeTaHruax. Pasnuygaror
H30TaMUI0 — CIMSHUE MOABHKHBIX MOPHOTOTHYECKH CXOMHBIX TaMET H reTepora-
MMI0 — CHSHHE MOABIPKHBIX, OTIIHYAIOUIMXCS MO pa3MepaM M YacTo IO CTENEHH
MOABMXXHOCTYH TaMET. DTH J1Ba THNA FraMEeTOTaMUH XapaKTepHb! AN XUTPHAHEBBIX U
rudoxurpuaneBslx rpubos. [Ipu oorammuu KpymnHele, HEMOABHXKHBIC SIHICKIETKH,
(hopMHpyOUIHECS B CIIELHANBHBIX 00FOHHAX, OMJIOA0TBOPAIOTCS MEIKHMHU, MOABHXK-
HBIMH CHEPMATO30HMAAMM, Pa3BHBAIOIIMMHCA B CNICLHANN3UPOBAHHBIX AHTEPHIM-
AX. Y MHOTHX TpHOOB ¢ THM THIIOM MOJOBOTO MpoLIecca CrIiepMaToO301Abl HE 00pa3sy-
10TCS, a AMLEKIIeTKA ONoA0TBOpsAeTCs HeAHDPEPEHLIHPOBAHHBIM Ha CIEPMATO30H-
J(bl CONEPKUMBIM BBIPOCTOB MHOTOSIEPHOTO aHTepHAus. Takoi THIT ooraMHH Xapak-
TEPEH Al BCEX MPEICTaBUTENEH OTAENa OOMHKOTA.

BTopoii THII mOonoBOro npouecca, raMeTaHrHOraMHUsl, COCTOHT B CIUSHUH IBYX
0OBIYHO MHOTOSIACPHBIX CIELHHANU3HPOBAHHBIX CTPYKTYP, CONEPKUMOE KOTOPBIX HE
nuddepeHHpoBaHO Ha raMeThl. [[aMeTaHrMoraMus XapakTepHa JUls 3Uro- 4 acCKOMH-
KoT. 'aMeTaHrnoramMus y 3SuroMHKOT HOCHT Ha3BaHHe 3uroramum. OHa 3aKJIr04aeTcs
B CJIHSAHMH B OCHOBHOM MHOTOSIICPHBIX KJIETOK, TAMETAHTHEB, XOPOLIO OTIHYHMBIX
OT BEr€TaTHBHOIO MUIEJINS, HAa KOTOPOM OHHU hopMUpytoTcs, HO HeauddepeHupo-
BaHHBIX MOPQOJIOTHYECKH 110 NONOBOMY 3HAKYy Ha My»CKOH W xeHckHid. 113 o6pa3so-
BaBLLUEHCA B pe3ynbTaTe UX CAMSIHHA 3UTOTHI GOPMUPYETCs O€Tas TOJICTOCTCHHOH
OKpaLIeHHOH 0005104KOH 3Wrocnopa, KoTopasi MpopacTaeT Nnocie nepHoaa nokos B
oco0blii 3apoapIlieBbli cnopanruit (puc. 17, 43). Y ackoMHKOT NpH raMeTaHruora-
MHH TaKXe CIIMBAIOTCS JBAa MHOTOSAEPHBIX TAMETAHTHS, HO Y HUX, B OTJIMYHE OT 3U-
TOMHKOT, MOJIOBbIE OpTraHbl AUPPEPCHUUPOBAHBI HA KCHCKHH — ACKOTOH H MYXC-
KO — aHTepHAHiH. ACKOTOH COCTOUT U3 JIBYX KJIETOK: KPYTTHOH MHOTOSA€PHOH, MK
COOCTBEHHO aCKOTOHA, H TOHKOH HUTEBHIHOH — TPHMXOTHMHBI, TOMEIIAIOLICHCS Ha
€ro BEpIIMHE, Yepe3 KOTOPYIO B aCKOTOH NEPEIHBAETCS COACPIKHUMOE MHOTOAIEPHOTO
anrepuaus. IIpu 3ToM NPOUCXOAMT TOJBKO MIA3MOTaMus, a Apa aCCOLUMHUPYIOTCA B
napsl, 00pasys AHKapHoH. FI3 0ruiog0TBOPEHHOTO acKkoroHa 6e3 nepuosa noxos Bbi-

rameTanruoramusa

comaroramunsn

Pucynok 1 7. Tunsl monosoro npouecca y rpubos.
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pacTaroT acKOreHHble THKAPHOTHUYHBIC THOBI. B MX KJIE€TKaX MPOUCXOAMUT CIUSHHE
siaep AMKapHOHa U 00pa3oBaHue AUIUIOMIHOrO SAApa, KOTOPOE B AajlbHEHILIEM NEIIHT-
cst MeHoTHUYECKH. B pe3ynbTaTe 3TOro mpolecca Ha acKOreHHbIX THdax JOCTaTO4uHO
CIIOXHBIM IyTeM GOPMHUPYIOTCS 0co0ble 00pa30BaHUs — CYMKH, WIH aCKH, BHYTpH
KOTOPBIX TIOCJIC MUTOTHYECKOTO NEICHUS MOCTMEHOTHYECKHX sAnep GOpMHpYIOTCS
BOCEMb SHAOTEHHbIX TaINIOUAHBIX ackocmop (puc. 17, 62).

Tperuii THI, coMaTOramMHs, — INOJIOBOH Npolece, NpH KOTOPOM CIIHBAIOTCS
0OBIYHBIC COMAaTHUCCKHE, WM BCTCTaTHBHbIE, KINETKH MULenus. [lonossle oprans u
raMeThl OTCYTCTBYIOT. COMaTOraMusl XxapakTepHa Al HEKOTOPBIX fIpeAcTaBHTENEH
OTACTIOB XUTPHAHUOMHUKOTA H THHOXUTPHAUMHKOTA, IMEIOIIMX OHOKJIETOYHBIH Tajl-
JoM. B aToM ciyyae 1eTMKOM CJIMBAIOTCS JBE OfHOKJIETOYHble ocobu. Takol Tun
COMaTOTaMHH HasbiBaeTcs Xojoramueil. ComaroraMust y 6a3uIMHOMHKOT 3aKJIIO4AET-
s B CJIMSIHHH JIBYX BEreTaTHBHBIX KJIETOK ramaonaHoro Muneaus. Ilpu aTom, kak 1 y
aCKOMHKOT, CHauajla MMEeeT MECTO TONBKO fJIa3MOraMus, B pe3ynbTare 4ero GpopMu-
PYIOTCS JMKApHOHBI U 00pasyeTcsl THKApHOTHYECKHH (COCTOAIIMNA U3 IBYSIEPHBIX
KJIETOK) MHUIIEIHH. OT0 Hauboee IINTEIbHAS CTaAUs B [IHUKJIC Pa3BUTHI Oa3uaHamb-
HBIX TpUOOB. 3aTeM Ha 3TOM JHKAPHOTHUECKOM MHLIEIUH (POPMHPYIOTCS 0COOBIE KIET-
KH, Ga3MIMH, B KOTOPBIX MPOUCXONUT CIUAHUE SiACp AHKApHOHA U MEHOTHUECKOE
JleJIeHHEe JUIUTOMAHOrO Aapa, MocJie yero Ha 6asuani GopMHPYIOTCS IK30TeHHbIE
rariouilbie 6asuanocnopsel (puc. 17, 95).

DHAOTeHHbIC aCKOCTIOPBI CyMUAThIX TPHOOB U 3K30Tr¢HHbIE 6a3HaHOCTIOpH! Oa-
3WHATBLHBIX 00pa3yIOTCs B pe3ynbTaTe MOJIOBOTO Hpoliecca, T. €. HX MOABJICHHE CBS-
3aHO C TIOJIOBBIM pasMHOXEHHeM 3THUX rpynmn. TlonoBol mponecc cymuarsix U 6a3u-
QUAJBHBIX TPHOOB UMEET JIBE XapaKTepHble 00IHe 0COOEHHOCTH: BO-NEPBBIX, pa3-
PBIB MEX /1y MIa3MOraMHeil B KapuoraMHeH H MosBIeHHEe THKapHOTHYECKOH (a3sl u,
BO-BTOPbIX, OTCYTCTBHE Y 3UTOThI COCTOSHHS NOKOS: MCHOTHYECKOE ICTIEHHE IUIUIO-
HJIHOTO A1pa MPOUCXOAUT CPa3y ke MOoce CIUAHUA FalUIONIHBIX AAep TUKapHOHA.

[To xapakrepy nooBoi AU epeHITUPOBKY Y TPHOOB pa3inyaloT roMoTalIHy-
Hble (00oemnosbie) U reTepoTalIMYHbIe (pa3nenbHONobie) GopMbl. Y TOMOTAIIHY-
HBIX TPUOOB K CIHSHHIO CTIOCOOHBI KJIETKH OIHOTO M Toro e Muuenus. Ha oqaom n
TOM e MHIIETHH QOPMHUPYIOTCA U MY>KCKON W )KEHCKHUH MOJIOBbIE OpraHbl (HaMpH-
Mep, OOTOHMH M aHTEPUJIHH Y OOMHKOT). Y reTepoTaNIHYHbIX TPHOOB Ha MHULIEITHH,
BBIpOCIIEM U3 OHOH CHIOPHI, TIOJIOBbIE OPTaHbl HE 3aKJ1aAbIBAIOTCA H, COOTBETCTBEH-
HO, 3UroThl He oOpa3ytorcs. OHH Pa3BUBAIOTCS JIMIIL IPH BCTPEUE IBYX MHUIICIIHEB,
OTJIMYAIONIUXCS APYT OT APYTa MO MONOBOMY 3HAKY (+ M —, WM MY>KCKOH H KEHCKHH).
HousTHE reTepoTaIN3Ma OTHOCUTCSA K TalNIOWIHOH CTalH, TaK KakK oNpeeseHue
foya y rpuOoB POUCXOAUT B OCHOBHOM F€HOTHIIHYECKH. ['eTepoTaminiM, uid pas-
JENBHOAOJIOCTD, Y TPHOOB MOXET ObITh ABYX THIIOB: GMMOJAPHBIH, KOTAA 1011 OTIpe-
Jlensercs ORHOHN napoi anencii, i TeTpanoJIsiPHbIi, KOrja 1noj onpeaensercs IBy-
Msl TapaMH aninenci, TI0KaJU30BaHHBIX B Pa3HbIX XpOMOCOMAaX M HE3aBUCHMO KOMOH-
HUpYIOIUXCA. B cinydae GMAONAPHOro onpeaeseHHs 1ona Bce Tudbl, BHIPOCIIHE U3
CIIOP OJIHOTO fIJIOOBOTO TEJIA, pacagatoTcs Ha JIB€ TPYTIbI, U NPH COeNUHEHUH MH-
LIETUEB U3 3TUX ABYX pa3HbIX IPYII NPOUCXOIUT MONOBOMH npouecc. B coyyae rerpa-
AOJIAPHOTO ONpelesIeHUs Mona rudsl, BIpOCIIME U3 CHOP OAHOrO MIOMOBOTO TEa,
pacnajfaloTcs Ha YeThipe NoJIoBble rpynmnsl. [Ipu aToM rpynia | cnuBaercs TonbKo ¢
rpynnoH II, u rpynna III Tonbko ¢ rpynmnoi I'V. UncieHHbIe COOTHOLIEHHS 3THX IPYIIT
JULSL LLUTAOYHBIX TPHOOB (6a3HAHOMHIICTOB), Y KOTOPBIX TETPaNoIApHbIH rerepoTa-
JM3M pacnpocTpPaHEH OYeHb LIHPOKO, COOTBETCTBYET oTHoueHHto 1:1:1:1 (puc. 18).
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Pucynok 18. CxeMa pacnpezienieHus nosa y rpuoos.

Y HecoBepIIeHHbIX (aHaMOp-
(HBIX) TpHOOB MOJIOBOI Mpolece
OTCYTCTBYET, M KH3HECHHBIN LHKI
3TH rpyuObI TPOBOISIT B raluIOMAHOM
coctosHuu. B onpenenénnHon cre-
NEHH OTCYTCTBHE MOJIOBOIO MpO-
1ecca B 3TOH IpyIne KOMIICHCHPY-
€Tcs TeTEpOKapHO30M M MPOHCXO-
ISIIMM Ha ero OCHOBE Napacekcy-
anbHbIM npoueccoM. I'eTepoxapu-
03, HWIH Pa3HOAJEPHOCTh, — 3TO
HaJIM4YHE B KJIIETKaX MULETHS TCHe-
THYECKH pa3HbIX sAnep. ['ercpoka-
pHO3 XapakTepeH Al MHOTIHX
rpynn rpuboB u obecneunBaeT
ajanTauuo TpHOOB K H3MEHSIO-
IIMMCSl YCIIOBHAM cpejibl. B TakoM

MHLEJTUH SIpa HHOTIA MOTYT CIIMBAThCA, 00pa3ysl TUIIONAHOE FETEPO3UTOTHOE AAPO.
Takoe AApO AETUTCA MUTOTHYECKH, TIPH 3TOM MPOHUCXOJUT MHTOTHYECKas pEKOMOU-
HalMs M 3aT€M BEreTaTHBHAs ralIONIM3aLis 3THX AUTUIOUIHBIX 1ep TyTeM NoTepH
HMH 4acTH XpOMOCOM. DTOT CJIOKHBIH Npoliece, BIUTIOYaOLHIHA B KA4eCTBE CY1IECTBEH-
HeHIllero MOMeHTa MUTOTHYECKYIO PEKOMOMHALIHIO, TOTYYHI Ha3BaHHE MTapaceKcy-
ansHoro npouecca. OH H3BECTEH Y pa3HbIX Tpynn rpu0oB, U UMeeT ocoboe 3Haye-
HHE /17151 HECOBEPIICHHbBIX IPpHOOB, JHIIEHHBIX HACTOSILETO NOJIOBOro Mpolecca.



Cucremaruka rpudoB

B coBpeMeHHOH cHcTeMaTHKe pacTeHHH, rpuOOB M KHMBOTHBIX NPUHST TIPHH-
LMIT HePAPXHH, 3aKTIOYAOUIMHCA B MOCIEI0BATEIbHOM 00BEIMHEHHH IPYIIT OJJHOTO
paHra B rpynnsl 0onee BbICOKHX paHroB. JJoctatouHo 060coOieHHbIe TPYINbI Opra-
HHM3MOB, CBSI3aHHBIX TOH WJIM MHOH CTECHEHBIO POJACTBA, HAa3bIBalOT TakcoHamu. Co-
rnacHo MexnyHaponHoMy konekcy 6otanndeckod HomeHkarypsl ([bxeddpu, 1980,
1982; Intern. Code of Botanical Nomenclature, 1994; Proposals to amend the Tokyo
Code, 1999), kOoTOPbIi NPUHAT B MHKOJIOI'HH, CYLIECTBYCT CIECAYIOIIAA CHCTEMA TAK-
COHOMMYECKHX KaTeropuit rpuboB (Tadit. 5).

Tabanua S. HaumMeHoBaHHe TAKCOHOMHYECKHX KaTeropuii rpuéos

KaTeropus Kopekc Cnosapb rpubos OKOoHYaHus Mpumep
6oTaHuyeckon B Ha3BaHWUK
HOMEHKNaTypbl TakCOHOB
LapcTeo Regnum Kingdom Fungi
Otpen Divisio Phylum -mycota Basidiomycota
Knacc Classis Class -mycetes Basidiomycetes
MNopsipok Ordo Order -ales Agaricales
CemenicTso Familia Family -aceae Agaricaceae
Pon Genus Genus Agaricus
Bug Species Species A. bisporus

HAPCTBO CHROMISTA

I'PUBOIIOJOBHBIE OPTAHU3MbI

Tpu otnena rpuGoB, HeIHE TPAKTyeMble KaK IpHOONON0OHBIC OPraHW3MBbI, HIIH
NCEBAOrpUObI, OTHOCATCA K HapcTBy Chromista, Kyna OHH NOMEILEHb! Hapsaay ¢ Oy-
PBIMH, 30JI0TUCTBIMH H XETTO3€TEHBIMH BOJOPOCIAMH, a TAKXKE C HEKOTOPBIMH TIPO-
THCTaMH.

“T'puber”, BXOAALIME B 3TH OTAENBI, HHTEPTIPETHPYIOTCS 3[1€Ch KaK BTOPHYHO
OecuBeTHBIE, MOTEPSABILNE XNOPOGWIT OPraHH3MBI, COCTABIAIOUME MOALAPCTBO
Heterocontae. CymecTByeT rMIIOTe3a HX MPOUCXOKACHHS OT MEPBHYHO GECIIBETHOTO
MoHaHOTO npeaka (cM. ¢.9). TlpeacTaButenu 3Toro HapcTBa HMEIOT MUTOXOHAPHH B
OCHOBHOM € TPy©4aTbIMH KPUCTAMH, IIEPHCTHIE KTy THKH ¢ TPEXWIICHHBIMH KTy THKO-
BBIMH BOJIOCKAMH, HJIM MAaCTHTOHEMaMH. VX KJIETOYHAs CTEHKA Yalle CONCPHKUT LIE-
TOJI03Y U B HEH B OCHOBHOM OTCYTCTBYIOT XHTHH M [-rifoKaH. CyniecTByeT TeHAEH-
IS BBLAEIATH YaCTh OPraHu3MoB LapcTBa Chromista B caMOCTOSTEIBHOE LAPCTBO
Stramenopila, kyna Hapany ¢ 6ypbIMH H THaTOMOBBIMH BOOPOC/IIMH MOMELLAIOT TPH
YKa3aHHBIX B Tabuune 6 oraena rpubos. LlapctBo Stramenopila BkarovaeT npoTuc-
TOB € TPyOUaTBIMH KPHCTAMH MHTOXOHAPHH M TPEXUNECHHbIMH MaCTUrOHEMaMH (BO-
JIOCKaMH) Ha XKTyTHKaX.
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Tabauua 6. ['pubdononodHbie opranusmsel uapcrea Chromista (Dictionary of the Fungi, 1995,

2001) unu uapcrBo Stramenopila (Patterson, 1989)

OTtpentl Knaccet
Labyrinthulomycota Labyrinthulomycetes

Thraustochytridiomycetes
Hyphochytridiomycota Hyphochytridiomycetes
Oomycota Oomycetes

OT1aEN JJABUPHUHTYJIOMHUKOTA, HJIH CETYATBIE CJIM3EBUKH

(LABYRINTHULOMYCOTA)

IIpeacraBuTenH 3TOrO OT€N1a — canpoTpodsl K Hapa3UThl, BCTPEUAIOLIMECS HA
BOZHBIX (Yariie MOPCKHX ) pacTeHHsAX. BereratuBHoe Teno (Tpoduyeckas cTaans) mpei-
cTaBisieT co00 IKTOMIA3MaTHYECKYIO CTU3UCTYIO CETh HIIH CHCTEMY XOOB, Ha 110-
BEPXHOCTHU WIH BHYTPH KOTOPOH CKONIB3ST OTACIbHBIC KIETKH, THIIEHHBIC COOCTBEH-
HOH KIeTouHOM 000s10uKH. Takasi cTpyKTypa Ha3biBaeTC ceTHaThlii NJ1a3MoaUil, uiiu
¢uaaonaazmoanii. B uMkie pa3BUTHA UMEIOTCS ABYKI'YTHKOBbIE 300cmopbl. JKry-
THKH reTepoMopdHbIC U TETEPOKOHTHBIE (epeAHHH TIEPUCTDIH U 3aHUH TIaJKHH).

Otnen BritodaeT 1-2 knacca (tabm. 6).

KiACC NTABUPHMHTYNOBBIE (LABYRINTHULOMYCETES)

Pucynox 19. Hukt pasurus Labyrinthula. 1 — 300cnopst, 2 —
rofbl€ KJIeTKH, QOPMHPYIOLIHE CIM3UCTBIH 4eX0/, 3 — pa3MHO-
KEHHE HHIMCTHPOBAHHBIX 300CMop, 4 — Havyaso oOpazoBaHus
CeTYaToro MIa3MoIHs U 4aCTh HUTH C BEPETCHOBHAHBIMH KJIET-
KaMH, 5 — (parMeHT CeT4aToro niasMoaus, 6 — Hayano obpa-
30BaHHsA CMIOPOLMCT, 7 — CMOPOUHCTHI ¢ “TakeTaMu’ crop.

XapakTepHCTHKA KJacca
COBIIaJA€T C XapaKTepHUCTUKON
oTaena. bonplIHHCTBO J1abu-
PHUHTYJIOBBIX — Iapa3HThl BO-
Jopociiel-Makpo(HTOB (J1laMH-
HapHi, yIbB) U BBICLIETO BO-
HOTO pacTeHHUs 30CTEpH
(Zostera). B ocHoBHOM 3TO
yOUKBHUCTHI, T.€. BUABI C LIUPO-
KOH 3KOJIOTMYECKOH aMIUIUTY-
noi. Cpenu HUX ecTh calpoT-
podbl, HCHIONB3YIOIUE BOTHBIE
pacTeHHUs KaK OMOPHbIN cy6-
crpar. [IpeacraBurens rpymibl
Labyrinthula macrocystis
(puc. 19) napasurnpyer Ha MOp-
CKO#l TpaBe Zostera marina,
BbI3BIBAs IIPH MaccoOBOM Iopa-
XKEeHUH (AnUdUTOTUAX) €€ T'H-
6enb. BererarusHoe Teno L.
macrocystis — BEpeTCHOBUA-
Hble aMEOBI, OfeThIC IIa3MEH-
HBIM 4EXJIOM, KOTOPBIif 00pasy-
€Tcs 3a CYET BbIACIECHHIH U3 0CO-
ObIX TPYOKOBHIHBIX KJIETOUHBIX
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OpraHeJLI, CAreHOr€HOB, XapAKTEPHBIX I 3TOH PNkl OpraHn3MOoB. CarcHOreHbl
OTKpBIBAIOTCS HAPYXKY M BBIICIAIOT BELIECTBO, OACBAIONICE CAU3HCTBIM YEXJIOM BE-
PeTCHOBHIHYIO KieTKy — aMEGy. CIIM3HCTBIE YeXJIbl HIH Yy TISPhI YBEIHYUBAIOTCS,
CJIMBAIOTCS B XOJIbI, B KOTOPBIX MEPEMEILAIOTCS OTACIbHBIC aMEOI, Pa3MHOXKAIONIHE-
¢ IeJICHHEM. 3a CYET ITHX KJICTOYHBIX NE€JCHHI H PACHIMPECHUS CHCTEMBI CTTM3HCTBIX
x010B (hOpMHpYeTCA CeTyarhiil MUIA3MONHI, K IKTOIIa3MaTHYECKas ceTh. Takue
BereTaTMBHBIC TEJIA HAXOAATCA B TKAHAX PACTCHHA-X03AMHA. CIM3UCTHIC YEXJbI Ne-
PEXOASAT U3 KJICTKH B KJICTKY XO35MHA  TAKUM 00pa30M NnapasuT pacrnpoCTpaHIeTes B
TKAHAX WIH TAJLJIOME XO3suHa. AMeObl MOTYT BBIXOJUTH M3 YEXJIOB U WHLIUCTHPO-
BaThCA, T.€. 0OPA30BBIBATH IJIOTHYIO 000JI0UKY M NPEBPALLATECA B LHCTY.

ITepen 06pa3oBaHHEM 300CnOp aMEOBI COOUPAIOTCA B IPY MBI B OTACIBHBIX MC-
CTaxX CETH M HECKOJIBKO YMEHBIIAIOTCS B pasMepe, Kak 6bl cxMMaroTes. Boxpyr kax-
10l rpynmsl popMupyeTcs 060JI04Ka, B PE3YILTATE YEro BOSHHKAIOT CTICLHAIbHBIC
CTPYKTYPBI (COPYChI), KIETKH KOTOPbIX NPEACTABIAIOT cobOi cnopouncThl. B cro-
pouHcTe GopMHUpyeTes 110 6—8 1 Gosee ABYKTYTHKOBBIX CTCPOMOPGHBIX H TeTepo-
KOHTHBIX 300CTIOp. 300CMOpbI HMEIOT CArCHOTEHBl M OPAHIKEBBIH [1A30K, CTUIMY, B
OCHOBAaHHH XXI'yTUKOB. 300CIIOPBI 3apaXaloT HOBbIE pacTeHHs. JITaGHPHHTYJIOBBIC 10-
CTATOYHO JIETKO KyTbTUBHPYIOTCS B JJAOOPATOPHBIX YC/IOBHAX.

KJIACC TPAYCTOXUTPUAMOMMUETDI (THRAUSTOCHYTRIDIOMYCETES)

CanpoTpodsl Ha MOPCKHX BOZOPOCISX, PEXKE MapasuThl. TalIoM 0HOKIETOH-
HbIif MHKPOCKOMHMYECKUI, MOHOLICHTPHYECKHIA, T.¢. PH3OMHLIETHI{ OTXOAUT OT ORHOH
KJIETKH, comeprkaieit aapo. Krytu-
KH 300CTIOp T€TEPOKOHTHBIE, TETEPO-
MopbHbie (T1agKHi U riepUCcTHIi). B
KJIETKaX MPUCYTCTBYIOT CATCHOTCHBI,
[I03TOMY KJIETKH OJETHI CIU3UCTHIM
4exJIoM U MOryT OpPMHPOBATH K-
TONJIa3MaTHYECKYI0 ceTh. OT THIINY-
HbIX JJaOUPHHTYIOMHLETOB TPAY CTO-
XHTPHUIHOMHLECTBI OTIHYAKOTCA OT-
CYTCTBHEM CTHUIMBI U B3yTHA Y OC-
HOBaHMA XryTHKa. B HacTosmiee Bpe-
M3 B KJIacC BKJIFOYalOT 9 ponos U 60-
nee 40 BUIOB.

IIpencraBuTens Kjacca
Thraustochytrium proliferum cenut- PlffCYHOK 20. [ukn passutus Thraustochytrium pro-
csl Kak CanpOTpO(b Ha NOBEPXHOCTH liferum. | — tanaoM, 2 — obpa3oBaHHe 300CNOp H NPO-
TaJ7I0Ma MOPCKOii cCHOHOBOH BOZO- 2:2’;53””” TajIoMa, 3 — BBIXOA 300¢NOp, 4 — 300-

pociau Gpuoncuc (Bryopsis). Bun
SYKapnMHUYECKHI ¢ MOHOUEHTPHYEC-
KMM pusoMHuueareM. [locne nonaaanus Ha MOBEPXHOCTH paCTEHHA-X03HHA 300CTIO-
pa 06pa3yeT PU3OMHLEINH, TPOHHKAIOIUWH BHYTPh KIETOK pacTeHus. [locie nepuo-
1@ BEreTaTHBHOTO POCTA LEHTPATLHOE TEJIO 300CTOPhl (KPOME PU3OMHULEIHS) Tipe-
BpalaeTcs B 300CnopaHryit. s 1aHHOTO BUA XapaKTepHa nponudepanus 300¢mo-
paHrHeB, IPUYEM OHA HAaYMHACTCS O BbIXoz1a 300c¢mop (puc. 20).
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OTHeceHre TpayCTOXHTPUAMOMHIETOB K OTAedy JabupuHTynomukora (Laby-
rinthulomycota) 0CTaeTcsi CHOPHBIM, T.K. OHM 3HAUUTEIBHO OTJIHYAIOTCA OT JTaOHpHUH-
TYJIOBBIX I10 MOJIEKYJIAPHOH CTPYKType reHoMa. Panee TpayCTOXHTPHUAMEBBIX OTHO-
cuIH K otaeny ooMukora (Oomycota) Ha OCHOBAaHHH CTPOEHHS >KTYTHKOB: Harpas-
JIEHHOTO Ha3aj OMYEBHHOTO INIAKOTO U HANpaBlIeHHOTO BIEPE MepHCTOro.

OTAE] THOOXUTPUANOMHUKOTA (HYPHOCHYTRIDIOMYCOTA)

I'udoxurpuauensie — BoHbIE IPUObI, B OCHOBHOM BHYTPHKJIETOYHBIE 11aPa3H-
ThI 3€7E€HBIX M OypbIX BOJOPOCIIEH, BOMHBIX TPHOOB U 6€CN03BOHOYHBIX KHBOTHBIX.
HeMHorue n3 HUX )KHBYT canpoTpo(HO Ha pacTHTEIBHBIX OCTAaTKaX B BOJE HIIH BIaX-
Ho#i mouBe. BereTatuBHOE TenO MHKPOCKONMUYECKHX PAa3MEPOB MPEACTABISAET COO0H
TOJIBIH MPOTOMUIACT, HEKOTOPBIE BH/IBI 00pa3yOT 3a4aTOYHbIN MHLIEHIT 6€3 COOCTBEH-
HBIX siiep, pu3oMunenauii. [TonBHKHbIE CTaIUK (300CTIIOPBI, TAMETHI) C OJIHUM TEpe-
JIHUM TMEPHUCTHIM KTYTHKOM. B KJIeTOuHBIX 00004KaX COAEPNKHUTCS MOIHCAXAPHI-
HBIH KOMIUIEKC, COCTOSAIIMH M3 LEJTHI036 U XUTHHA. OTHeN npeAcTaBlIeH OJHHM
knaccoM Hyphochytridiomycetes, BKTIOUAIOMKMM OKOJIO MOJTYyTOPA AECATKOB BHIOB,
00bEeIMHEHHBIX B ONMH nopanok Hyphochytridiales.

[MpencraBurens knacca Anisolpidium ectocarpi mapasutupyer Ha OypbIX BOJO-
pociasax pona Ectocarpus. XonoKapnuyecKUi BU 6e3 pu30MHIIeTHs. 300CIIOPEl, OCEB
Ha KJeTKe pacTeHHA-XO035HHA, TEPSIIOT )KXTYTHKH U MEPETUBAIOT OAHOSAIEPHBIE [TPOTO-
TUTACTBI B KJIETKY X031HHA, 06pa3ys HHTpaMaTpHKaIbHBIHA TaIoM. 3aTeM OHM paspa-
CTalOTCA M 00Pa3yIOT 300CMOPbI, 0CBOOOKAAIOIIMECS MOCTIE Pa3pyLIEeHHs KIeTOYHOH
CTEHKH pacTeHus-xo3suHa. [lonoBoit npouecc — xonoramus. Ilpu 3TOM B KiIeTke
X0351MHa, MHOULIHUPOBAHHON pa3HBIMH 300CIIOPAaMU, MPOUCXOAUT MOMNAPHOE CITUAHHE
NPOTOIUIACTOB napazuTa. Benen 3a masMoraMueit cienyer kapuoraMusi H JUIIOU -
HOE /Ip0 AEIUTCS NMepBOHaYaJpbHO MHTOTHYeckH. OOpa3oBaBLIasCs 3UroTa paspac-
TaeTcs B MHOTOAJAEPHYIO MOKOSIYHOCS CIIOPY, KOTOpas, MO-BUIUMOMY, IOCIE pelyK-
LIMOHHOTO JeJIEHHS AleP, MPEBPAAETCs B 300CMOPAHTHH.

Jpyro#i npencraButeab rupoXUTpUAHOMHLETOB, Rhizidiomyces apophysatus, —
9YKapnH4YECKUf BUJl C MOHOLIEHTPHYECKUM PHU3OMHLIETHEM; [Tapa3UTHPYET Ha 00To-
HHAX canposierHHeBbIX rpru6oB (puc. 21). Ero 30ocnopsl, ocenas Ha kjetke (0oro-
HHH) XO35HHA MHUHHCTHPYIOTCS, T.€. OJEBAKOTCS 000M0YKOH, H BHEAPAOT B KIIETKY
X03sA1Ha pu3oMHuLeui. [TnTaemMas 3a CUET pU30OMHULIENIHA OCHOBHASA IKCTpaMaTpHKalb-
Hasl 4acTh Mapa3HuTa pa3pacTaeTcs U MpeBpaaeTcs B 300CHOPaHrui ¢ 300CMOPaMH.

CocTap KJIETOYHOH CTEHKH M CTPOEHHE MEPUCTOrO XryTHka cOMMKaloT OTAen
Hyphochytridiomycota ¢ otnenom Oomycota; HO B OTIHYHE OT OOMHKOT Y THPOXHT-
PHIMOMHMKOT OTCYTCTBYET HACTOSIUMH MULIETHI.
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Pucynox 21. Lukn passutus Rhizidiomyces apophysatus.
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OTIET OOMUKOTA (QOMYCOTA)

[TonBrxHBIE CTaK (300CHOPHI) [BYKI'YTUKOBBIE C FeTepOMOP(QHBIMH U TeTe-
POKOHTHBIMH XKYTMKaMH (TepeHuil — NepUCThIH, 3anauil — rnankuil). XryTHku
MOTYT OBbITh JIaTEPATbHBIMH, HO TIPU 3TOM NMEPHCTHIN HANpaB/IcH BIEpE, a INIaAKui —
Ha3aj. B KIeTOUHBIX CTEHKAaX CONEPXKUTCA MPEUMYILECTBEHHO MOMUCAXaPHUAHBIH KOM-
TUIEKC TIOKaH-LEITI0N03a, H, peaKko, HeOobloe KOJIUYECTBO XHUTHHA (TTOPSAA0K
Leptomitales). 3anacHoe BeliecTBO — BOJOPACTBOPHUMBII INTIOKaH, MUKOJAMHHA-
PHUH. [TIHKOreH, TUNMHYHBINA VI HACTOALIUX rPUOOB, OTCYTCTBYET.

BereratuBHOE T€J10 MOYTH y BCEX BHUAOB — XOPOILIO PAa3BUTHIA HEKJIETOYHBIMH
(HecenTHPOBaHHBIH ) MHLIEHI, MUKPO- H MAKPOCKOMHYEeCKuii. BereraruBHas cranus —
auniouaHas. PeqyKLHOHHOE AeneHHe MPOHCXOAMT nepel oOpa3oBaHUEM MOJIOBBIX
anemeHTOB. IlosoBoii mpouecc — ooramus ¢ AHGGHEpeHIUPOBAHHBIMHU MOJOBBIMH
OpraHaMH: OOrOHHUEM H aHTepHIHeEM. B 00roHNH HaxXonUTCs OfHA HIH MHOTO siHLeK-
AeToK. B aHTepunnu — MHorosiiepHoe, He 1udPepeHIHPOBAHHOE HA CIIepMaTO30H-
Iel copepskumoe. becnonoe pasMHOXEHHE 0CYLIECTBISETCS ABYKI'YTHKOBBIMH 300-
CTOpaMH UJIH, y HEMHOTHX BUIOB, KOHUAHAMH. CHHTE3 TM3HHA HAET Yyepe3 THaMHHO-
THMEJIHHOBY IO KHCJIOTY.

Cpeny 0OMHKOT 00JIbILYIO TPYIIY COCTABIAIOT BOAHBIE IPUOBI, pacTyllie Ha
PAaCTHTENbHBIX OCTaTKaX W TPyNax BOXHBIX KHMBOTHBIX. ECTh Cpeyl HUX Mapa3uThl
BOJOpPOCeH, BOAHBIX TpHOOB, 6eCr03BOHOUHBIX, aM(UOHIi U pbi6. HexoTopsie BHIbI
KMBYT B nouse. bosbIlias rpynna BUIOB 3TOH IPyMNIbl OTHOCHTCS K OOMMraTHbIM Ma-
pa3sHTaM BBICIIMX Ha3€MHBIX PACTCHHH.

Knacc ooMULETBI (QOMYCETES)

Otnen Oomycota Brnw4daet ouH kiacc Oomycetes, NOBTOPSIOLIUNA MPH3HAKH
otzena, 10 nopsaakoB, BeAEISIEMBIX 110 YPOBHIO OPraHH3aiHH TalioMa U 0COOEeHHOC-
TSM II0JIOBOTO MU Oecnoioro cnopoHomeHuil. B npexgenax kmacca mpocnexuBaercs
3BOJIOLNA, CBS3aHHAs C BBIXOJIOM IIpE/ICTABUTENIEH IPYNNbl Ha cymy. BaxHeiniue
nopsakH: Saprolegniales, Peronosporales, Leptomitales, Lagenidiales.

IHopsinok canposieraueBsble (Saprolegniales)

VY GONBIIMHCTBA THX THIHYHO BOAHBIX IPHOOB XOPOIIO Pa3BUT CyOCTPAaTHBIH H
BO3yLUHBIH MHLEeaHH. Hanbosee mupoko pacnpoctpaHeHsl B MPHPOJIE BUIBI CeMEH-
CTBa CanposierHueBblX — Saprolegniaceae (oxomno 150 BUIOB). DTO NpeUMy111ECTBEHHO
CanpoTpodbl, pa3BUBAIOLINECS HAa OPraHUKe )KHBOTHOI'O MPOUCXOXKIEHHUS: Ha TPYyax
OeCcrO3BOHOYHBIX XXKHBOTHBIX, HKpe pbl6 u jsirymek. OHH MOTYT MOCEAThCA M Ha
0C1abNeHHbIX PhI6ax, 0COOEHHO Ha ManbKaX MpH HEOIArOMPHUATHBIX VIS MOCIIETHHX
yCA0BHAX B BofioéMe. [ puOBI 3TOr0 ceMelCcTBa BhI3BIBAIOT 3a001eBaHHe PbIO, H3BECT-
HOE 1107l Ha3BaHHEM ‘‘CanpolIerHuo3”, MpUHOCAILee 3HAYUTENbHBIN yiepd npu uc-
KYCCTBEHHOM pa3Be/IeHHH pbIb: 0CETPOBBIX, Kaprna u T.4. YacTo BcTpedaercs 9To 3a-
OoseBaHHe U MPH aKBAPUYMHOM Pa3Be/IeHHH IEKOPATHBHBIX PbIG. 300CTIOpHI canpo-
JIETHHEBBIX TOYTH BCErna NMPHCYTCTBYIOT B BOAE Pa3dH4YHBIX BOAOEMOB, 0COOEHHO
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Pucynox 22. Saprolegnia: 1 — Muuienuii Ha Tpyrie MyXH, 2 — 300cnopaHrui, 3 — BbIXoz 300¢mop, 4 —
nponudepanns 300CHOPAHIks. 5 — AUMIAHETH3M 300CMOP — MEPBHUYHBIC H BTOPHYHbIE 300CHOPHI,
LIMCTa, 6 — OOTOHMH C AHLEKICTKAMH U J1Ba AHTEPHIIHS (CTaAUs OMIIOAOTBOPEHH).

ctosqux. Eciin B Taky1o Bosly IOMECTUTB TPYTIbl HACEKOMBIX (MYX), IHYMHKHA MypaBb-
eB — ‘““MypaBbUHbIE Ai11a”, Kycouku OeJika BapeHOT0 KYPHHOTO siia, TO yepe3 4-6
JIHel BOKPYT HUX Yyxe OyaeT 3aMeTeH Oeliblil MoK — MHILIETHi canposlierTHUHEBOTO
rpuba, npuHaUIeKalero odbIMHO K pony canposeruus (Saprolegnia) (puc. 22, 1).
CyG6cTpaTHbIF MUTAIOIUA MUIIETHI COCTOMT M3 KOPOTKHX TOHKUX TH(}, a BO3MYII-
HBIH, OKpYIKaloUIHii cyOCTpaT MULEIHH COCTOUT U3 JUTMHHBIX (10 1 cM) ToscThiX 100—
200 mxM, Mano BetBsamuxcs rud. Ha ux xoHiax qoBosIbHO GBICTPO 06pa3yroTes 1H-
JUHAPUYIECKHE 300CTIOPAHTUH, OTAEISIOLUECS OT HECYIUUX UX TH( TIeperopoaKoi.
Yepe3 oTBepCTHE Ha BEPIIHHE 300CMOPAHTHS BBIXOAAT IPYILIEBUIIHBIE 300CTIOPHI C
IIByMs JKTyTHKaMU Ha niepenHeM kodile. [lomnaBaB HekoTopoe Bpems (B YCIOBHUSIX
3KCHepHMeHTa B TedeHHe 30 MHUH.), Ka)Kaast 300CTIOpa OCTAHABIUBAETCS, OIEBAETCS
000JI0YKOH U TIEPEXOAUT B COCTOSIHHUE TIOKOS, T.€. HHUUCTUPYETCs. 3aTeM HUCTA TIPo-
pacTacT B HOBYIO 300CTIOPY, HO HHOTO CTPOEHHA — MOYKOBHIHYIO, C ABYMS KI'yTHKa-
MM, TIPUKPETUIEHHBIMH cOoKy. Hamiuue 300cmop nByX THIIOB Ha3bIBaeTCs ABICHHEM
auMopdH3Ma 300cmop. BropuuHble 300cnopsl 00bIYHO HMEIOT 3HAYHTEIBHO GOJIb-
Ui IepHO/1 ABUraTeIbHOM aKTHBHOCTH, YeM TIEPBUYHbIE TPYLIEBUIHBIE H, YTO 0CO-
OeHHO CylIecTBeHHO, 00/1aJaloT OTIpe/IeIEHHBIM XeMOTAKCHCOM, C TIOMOLIBIO KOTO-
poro HaxomAT moaxoAsmuid cybcrpatr. Ocelas Ha Hero, OHM TIPOPACTAIOT B HOBBIH

2*
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MHULeJIMH. BTOpHUHbIE 300CNOPB! Y HEKOTOPBIX
POMIOB, B 3aBUCHMOCTH OT YCITOBHH, MOTYT 10-
BTOPHO M 1K€ HECKOJbKO Pa3 HHIIUCTHPOBATH-
Csl M BHOBb POPACTaTh, T.€. 001a1ar0T AU- U I0-
JIMTUIAaHETH3MOM.

VY ApyrHX po/OB carpoaerHHeBbIX TpUOOB
HaOIr0aeTCsa peAYKIUA OJTHOH M3 IBYX CTaaui
300CIIOp, Hallle IPYIIECBHAHON, HATPUMeEp, Y poaa
axmusa — Achlya (puc. 23, 1), yacto BCTpeyaro-
IIErocsl BMECTE € CanposieTHHEH. Y ax/uu rpy-
LIEBM/IHBIE 300CTIOPBI, BBII IS U3 300CNIOPAHTHS,
cefyac ke oneBaroTcs ob0I09KaMu, oOpa3ys
CKOIICHHE IIUCT Y OTBEPCTHSA 300CMOpaHTHe. Y
BHJIOB poza QUKTHYXyC — Dictyuchus (puc. 23—
2}, 300CIOPHI OJIEBAOTCA 000104 KOH elE B 300-
cnopaHrusix. Chopmuposasiunecs B 3TuX 060-
JIOYKaX MOYKOBUAHBIC 300CIOPBI BBIXOIST KaX-
Jlas U3 CBOEro OTBEPCTHUSA B 00OJOUYKE 300CIO-
paHrus, a mycTble 000I10YKH 300CIOP OCTAIOTCA
BHYTPH B BUJIC CETOUKH, [103TOMY TaKOH THII 300-
XA R CTIOPAaHI WA HA3BIBAIOT ‘‘CeTUaThIil “. Y BHIIOB 3TO-

PucyHok 23. 30ocniopasirin | — Achlya, TO POJ@ 300CNOPAHIUH OOBIYHO PA3BHBAKOTCA
2 — Dictyuchus; 3 — Aplanes. LENOYKOH OfIMH 3a ApyruM. ¥ pona Aplanes cta-
JIHs 300CTOP MOJTHOCTBIO MOAABICHA: 300CHOPEI

BOOOIIE HEe MOKUAAIOT 300CIOPAHIHiA, a popa-

CTAIOT ru)aMH, BEIXOIAILMMHU HApYKY Uepe3 CTeHKY 3o0cnopanrus (puc. 23, 3). Yaute
BCETO MOIBHYHAS CTA/IUA 300CNOp NMOAABIEHA WIH YTPaueHa Y BUIOB, OOHTAIOLIHX B
no4Be, HanpuMep y pona Aplanopsis (A. terrestris, >)KUBYLIMH B 3aCOIEHHBIX TOYBAX).

Ha rudax, pacronoxeHHbix 61mxe k cydCcTpary, pa3BHBaOTCS M0JIOBblE Opra-
Hbl: OOTOHHH U aHTepuIul. OOTOHHH IIAPOBUIHBIE, HA KOPOTKOH HOXKE, OT KOTOpOH
OTJIEJIEHBI IEPeropoAkoi. B 00roHnH 0OBIMHO GOPMHUPYETCA HECKOIBKO SHIEKIETOK,
Ha 00pa3oBaHKe KOTOPbIX UAET BECh MPOTOILIacT. B ero 06og0uke UMEIOTCS MOPHI,
MIOXO’KHE Ha MEJIKHE KOJICUKH. AHTEPHIUU NPEACTaBISAIOT COO0H HEOOIbITHE MHOTO-
SZIEPHBIE KJIETKH, Pa3BMBAIOIHECS HA BEPIIMHE CIICUHATBHBIX I'H() — aHTECPHAHAID-
HBIX BeTBEH (puc. 22, 6).

Cpenu canponerHueBbIX I'puOOB €CTh TOMOTa/UIMYHbIE H IeTepOTaTHUHbIE
BUIbL. AHTepUIHATbHBIE BETBH MOAPACTAIOT K OOTOHHIO. AHTEpUAUH MJIOTHO NpH-
KHMAeTCsl K HeMY M 4epe3 Mnopbl B 000710UKe OOTOHHUS MYCKAET B HErO OIIOAOTBOPS-
IOIIHE BBIPOCTHL. TakuM CocoOOM AAPO U YaCTh MTOIUIA3Mbl aHTEPU U [TOTIAAI0T
B sifuekaeTKy. OnuH aHTepUAHH MOXKET 1aTh HECKOJBKO OIUIOOTBOPSIOILHUX BBIPOC-
TOB M OIJIOJJOTBOPHUTH HECKOJIbKO sHilekaeTok. [locme orionoTBOpeHus pa3BUBaIOT-
Cs 00CIIOPBI, OZIEThIC TONCTOH 000104KOH. OOBIYHO TaKHE 0OCHIOPHI MEPEXOMSAT B CO-
CTOSIHHE TOKOS M MOTYT IePeHOCHTh HeOMaronpusiTHbIE YCIOBHA (BbIChIXaHHE, 3H-
MOBKY H T.11.). Oocropsl nociie Mepruoia nokos NpopactarT B KOPOTKYIO TH(Y ¢ 300-
CIIOpaHTHEM Ha KOHIIE.

Hccnenosanus nocnennux 15-20 net nmokaswlBaKoOT, YTO y pAga OOMHLETOB, B
TOM YHCJIE U HEKOTOPBIX CalpOIeTHUEBbIX, TAMETHUECKas PEAYKLHS, T.€. MeHO3, Ipo-
MCXOIMT B OOTOHHAX M aHTEPHAMAX nepel obOpasoBanueM ramer. OTciona crieayer,
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Pucynok 24. Commepurtopdus — Sommerstorffia spinosa —napa3zut KonoBpatok: | —— cropsl; 2 —
3araTbiBaHKe criop rpuba KOMOBPaTKOH; 3 — ooraMHbIi MonoBoi npouece (a) H oocnopsl (6); 4 —
npopacTaHHe 300CMOPAHTHA; 5 — BTOPHUHBIE 300CTIOPHI; 6 — aTaKyouHe THQEI.

YTO B TE4EHHE OCHOBHOH BEreTaTUBHOM CTafMH >KH3HEHHOTO LIMKJIa ¥ OeCosoro pas-
MHOXEHHS CanposIerHHEBbIE HAXOMATCS B AMIIJIOWAHOM COCTOSIHMH, @ HE B TaluIou/i-
HOM, Kak rpejosaranoch paHee. JlanHbli Borpoc Tpebyer nanbHeHIIero H3y4eHus.

B npupone u B akBapHyMax B BoJgoeMmax co c1abo TeKylieH W HELOCTaTOYHO
a’pupyeMoii BOJIOH, CallpoJICTHUEBBIE TPHOBI MOT'YT Pa3BUBATLCS HA UKpeE phIO, Masib-
Kax M B3pOCibIX 0CIa0JCeHHBIX MM NOPAaHEHHBIX PbIOax, BBI3bIBAA HX rubenb. ITo
3aboseBaHHe — CaINpOICrHHO3 HAHOCHT GONBLION yiepo MpH pa3BeIeHUH TaKUX LieH-
HBIX 110POJ PbIO, KAK OCCTPOBBIE, CYIaK, @ BO BpeMsl 3UMOBKH — KapnaM H JApYTHM
PacTUTEIbHOSAIHBIM pbIGaM.

HexoTopseie BUbI CAlIPONECTHUEBBIX U3 POROB NenTtonernus (Leptolegnia) u coM-
meptopdus (Sommerstorffia) napasUTHPYIOT Ha paukax, MOJTFOCKaX, kpadax, ry6-
Kax, konosparkax. Jlerom 1950 u 1951 rr. y mBenckoro nodepexns borHuueckoro
3anuBa banTuiickoro Mops oTMedanack MaccoBas rubesib INIAHKTOHHOTO pauka Eury-
temora hirundoides, Bb13BanHast rpuboM Leptolegnia baltica. 1o npuBeno K 3Ha4U-
TEJIbHOMY CHH)KEHHIO NIPOMBICIA CEMb/IH, /151 KOTOPOH 3TH IJTAHKTOHHBIE OPraHu3-
MBI CITY)KaT OCHOBHOM MuIeH, cocTapasitomen oobiuno 6onee 50, a uacto 80-90%
Bcero 3oorutankToHa. Commepiutopdus — Sommerstorffia spinosa napasuT KOJOB-
parok. Ee ocTpbl€, TOKPBITIE CIIM3bIO TH(BI IPOMIAaTHIBAIOTCS KOJIOBPATKOH HITH TENIO
’KHBOTHOT'O NMPOKAJIbIBAIOT aTaKyIOIHE TH(BI, KOTOPble HAYMHAIOT B HEM Pa3pacTarh-
ca (puc. 24).

Cpenu rpH6oB nopsijika canposerHueBbIX, MMEIOMHX BAKHOE MPAKTHYECKOE 3HA-
ueHHE, HY)KHO OTMETHTh poa adaHomuuec (Aphanomyces), BUIbI KOTOPOrO XOTS U
Pa3BUBAIOTCS B [10YBE, HO COXPAHSIOT TMMOPU3M 300cnop. A. cochlioides Bei3biBaET
3ab0IeBaHME BBICHIMX PACTEHHH, Ha3bIBaEMOE “KOpHee10M”, TaK Kak rpub pa3BuBa-
€TCs1 B OCHOBHOM B 00JIaCTH KOpHEBOMH meHku. OCHOBHOM Bpen 3TOT rpud NPHUHOCUT
B NapHHUKaX, a B MOJEBbIX YCIOBUAX B OCHOBHOM IMOPakaeT BCXOIbI TAKUX KYIbTyp
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KaK CBEKJIa, JIFOLEPHA, rOpoX u T.1. Canponersuessie rpuGb! 10BOJIBLHO JIETKO KyIbTH-
BUPYIOTCH, YTO II03BOJIMIIO IPOBOJIUTE C HUMH 3KCTIEPHMEHTAJIBHBIE HCCIIEIOBaHHS.

Kunaccuueckne paGoThl ¢ 3Toi rpynmnoil rpu6oBs OBUTH BBIITOIHEHB HEMELKMM
6oranukom C. Kne6eom (Klebs) B konre XIX — Hayane XX Beka. DTH UCCIIe10BAHUS
TO3BOJIMJIN H3YYHTh GHOJIOTHIO, LUK PAa3BUTHS, TIONOBOM NMPOLECC M (PU3HONOTHIO
canposierHueBeIX rpu6oB. [Ipu XopowKx, MOCTOSHHO BO30OHOBIAEMBIX HCTOUHHKAX
NUTaHUsA HEOTPAHWYCHHO JOJIr0 HaOMIOAeTCs X BereTaTUBHBIN pocT. Bcmu Takoi
MHIICIHH NEPEHECTH B GEHYIO NMUTATCIbHBIMH BEIIECTBAMH CPEAY, TO HAYHHAETCS
TpoLecc 6eCIonoro pasMHoXKeHHs ¢ 06pa3oBaHHEM 300CIOpaHrues. Buecenue B cpeny
TMUTATENBHBIX BELIECTB, HAPUMED aMHHOKHCIIOT, MOXKET BBI3BaTh IIOJIOBOM MPOLIECC
¢ 06pa3oBaHHEM OOTOHHEB M aHTEPHIHEB. TakuM 06pa3OM, MOXKHO YIPABIATH PO~
LECCOM Pa3BUTHS ITHX MPHOOB.

Ilopsinox neponocnoposste (Peronosporales)

Camblii 60oNBIIOM MOPAAOK B KIacCe OOMHLETOB, HACYHTHIBAKOLIME Goee 300
BHUIOB U3 20 posioB, 04eHb Pa3HOOOPA3HBIX 110 IKOJOTHU: BOIHBIX H HA3eMHbIX, Carl-
porpoos 1 mapasutos. Cpesiu MepPOHOCTIOPOBBIX MPEO6IANAKOT MAPA3HTHI BEICLIMX
pacTenuii. B 370l rpynme MOHO MPOCIEANTH 3BOMIOLHIO OT aKyIHTaATHBHOIO I1a-
pasuTH3Ma K 06nurarHoMy. BererarmBHOE TEJIO — HEKJIETOUHBIH XOPOIIO Pa3BHTHII
MHLEIHI, Ha KOTOPOM Y GONBIIMHCTBA BHIOB Pa3BUBAKOTCA MOPGHOIOrHIECKH 060~
COONIEHHBIE OT MHLIENMS CIIOPAHTHEHOCIIBI, C PA3THYHBIM THIIOM BETBIICHHS (puc. 25).
300CIOpaHT UK OBANBHEIE, AHIIEBUIHBIC HIIM WAPOBHIHBIE. 300CIOPHI TOIBKO OJIHO-
T'0 THINA — MOYKOBHIHBIC C ABYMsI OOKOBBIMH K'Y THKAMH, OJMH H3 KOTOPBIX — MEPH-
CTHIi HallpaBJIeH BIEpe/l, a APYToW — MIa KU — Ha3aj.

Ionosoii mpouecc — TunuyHas ooramus. B oTIHYME OT camponerHueBHX y
TIEPOHOCTIOPOBBIX B OOTOHHH (OPMHPYETCS BCEro OfHA ANLEKIIETKA, & YACTh COJEp-
’KMMOTO OOTOHHS OCTACTCA B BUJIE IEPHUILIA3MBI, OKpYKalolLeii siineknerky. O6paso-
BaHME MEPUILIA3MBI MOXXHO PACCMATPHBATh KaK MPOrPECCHBHBIN PH3HAK B 3BOIO-

Pucynox 25. CnopoHocLbl IEpOHOCTIOPOBBIX TPHEOB: 1 — Sclerospora, 2 — Basidiophora; 3 —
Plasmopara, 4 — Peronospora, 5 — Bremua.
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UMM 3TOro Kjacca, Tak Kak OHa 00ecleynBaeT Jy4uiee
pasBUTHE 00CIIOpHI ¥ e€ 06010uKH (pHC. 26).

B 3BOIIOLHH [1EPOHOCIOPOBEIX IPHOOB XOPOILIO
IPOCIIEXKUBAIOTCA [Ba HANpPaBJIECHHUS, WK JIBE TCHICH-
uun. [TepBas cBsA3aHa ¢ BBIXOIOM Ha Cyuly, a Bropas —
C MIEPEXOIOM OT CAPOTPOPHOTO THITA TUTAHHUS K TUTa-
HHIO OPraHHYECKHMH BELIECTBAMH KHBBIX OPraHU3MOB
(mapa3suTH3M Ha BBEICLIMX pacTeHMsX). B pesyiwrare
BEIXOZIa Ha CYIIY 300CHOpPHI IIOCTENEHHO 3aMEHAIOTCS
KOHH[MSAMH, a B Pe3yJIbTaTe NPUCIIOCOONEHHs K napa-
3UTH3MY BO3HHKAIOT CIIELHATH3HPOBAHHBIE IPUCIIOCO0-
JIEHHUA K 1IAPa3UTHOMY [TUTAHHKO — rayCTOPHH, Xapak-
TepHbIC [Isi OOMUraTHBIX 1apa3UTOB.

TTo CTPOEHHIO CIOPaHIMEHOCIIEB M criocobam npo-
pacTaHus 300CIIOPAHTHEB MOPANOK MOJPA3NCISIOT Ha
YeThIpEe CEMEHCTBA.

CemeiictBo nuTHeBbie (Pythiaceae) ob6bennus-
€T B OCHOBHOM BOJIHBIE M [TOUYBEHHBIE TPHOBI, CPEIM KO-
TOPBIX (haKy/IBTATHBHBIE IIAPA3HTHI HA3EMHBIX PACTEHHH,
pa3BHBAIONIMECS B YCIOBHAX OBHIIEHHOH BIAXKHOCTH.

Buss! pona nutiyM (Pythium) UMEIOT OUeHb TOHKHH MHUILEIHH, CIOPAHTHEHOC-
LBl MaJIO OTJIMYAKOTCA OT TU(, 300CIIOPAHTHH LFITHHAPHIECKHE, [IPOPACcTAIOT NIPIMO
HA MHULETHH 0COOBIM Iy3BIpeM, B KOTOPOM U HOpMHpYIOTCs 300cnopsl (puc. 27). P
debaryanum — Bo30ynurens “kopHeeaa”, HapasMTHPYET Ha KOPHSX CESHLIEB IpeBec-
HBIX TIOPOJl M paccajie MHOIMX CENbCKOXO3AHCTBEHHBIX PacTeHUH (CBEKIIA, KallycTa,
orypeir, Tabak, KyKypy3a u ap.). Munemmi rppba npoxoauT 4epe3 KINeTKH pacTeHHs -

PrcyHok 26. OOroHu# M aHTEpH-
i Peronosporales.

Pucynok 27. Pythium debaryanum. 1 — Monofio# 300CopaHruii ¢ my3spéM, 2 — INpopacTaHHe 300-
cropanrus, 3 — 300cnopa, 4 — MOI0BOI mpotiecce (00TOHMH ¢ AHLEKIETKOH 1 182 AHTEPHINS).
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XO35iMHA W ObICTPO MX yOuBaer. Ilpu 3TOM NPOMCXOTUT YTOHYEHHE M MOYEPHEHHE
ocHoBaHuA cTebneil u rubens pacTeHui. P, irregulare mopaxaer caxapHylo CBEKIy B
TEYEHHE BCEH BETETALMH, BbI3bIBasl YEPHBIN COCYIHCTBIH HEKPO3, IPOABIIAIOLIHICA B
pa3pylIEeHHH COCYAOB JHCThEB U KOpHEH. OH MOpaXkaeT TaKXKe BCXOJb! JAPEBECHBIX
NOpOJ, NPEUMYILIECTBEHHO B MTHTOMHHKAX.

CemeiicTBo putodTopossie (Phytophthoraceae) Bxiarouaer oxono 70 BUIOB,
00BeIMHAEMBIX B OfIMH pon uTodTOpa (Phytophthora). CriopaHrueHoclbl OOBIYHO
XOPOILIO OTIHYMUMBI OT MHUIIEJIHS, BETBATCS CHMIIOAHAABHO. 300CIIOPAHTHH THMOHO-
BUJIHBIE HIIH SHLEBHIHBIE C COCOYKOM HA BEPUIHHE, KOTOPBIH Y HaCTH BHIOB BCKPbI-
BaeTcs Kpblileukoit (puc. 28). 3oocnopanruyn 0ObIYHO OMAAAIT CO CIIOPAHTHEHOC-
IIEB H PacHpPOCTPAHSIOTCS BETPOM H TOKaMH BoAbL. [1pH HAIHYMH KanenbHO-XKHIAKOH
BOJIbl 300CMOPAHIHIA MPOPACTAET 300CHOPAMH, KOTOPBIE BBIXOJAT MM 110 OJHOH, HIH
(¥HOrAA) rPYNMNoi, oneToi oo™ my3sipeM. [Ipy OTCYTCTBHH BOIBI H BEICOKOH TEM-
rnepaType 300CMOPAHTHil NPOPACTAET Kak OT/eIbHAs YK30T€HHas CIIopa — KOHHHMA,
HEIOCPECTBEHHO B THY, UTO pacCMaTPHUBAETCS KaK NMPUCTIOCOOIEHHE K HA3EMHOMY

Pucynox 28. Phytophthora infestans — xaprodenbHblii rpu6: | — crnopaHrueHocubl (KOHUAMEHOCbI),
BBICOBBLIBAIOIIMECA Yepe3 yCThbHLA JIUCTa, 2 — CNOpaHruil (KOHMAHUS), 3 — npopacTaHHe CropaHTHs
300CM0paMH, 4 — npopacTaHHe CHOpPaHrHa B rHdy. 5 — 300cnopa, 6 — ¢urodhTopa Ha AHCTBAX U
K1yOHAX KapTOdens.
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o6pasy xu3nu. [103TOMy cnopaHrHeHOCHBl H CHIOPAHTHH MEPOHOCIIOPOBLIX (KpoMe
CEMEHCTBA MHTHEBBIX) HAa3bIBAIOT, COOTBETCTBEHHO, KOHHAHEHOCLAMH ¥ KOHHAUAMH.

Buns! pona purodTOopa MOryT NUTaThCA CANnpPOTPO(HO, HO Yalle NapasuTHpy-
10T Ha pacTeHussIX. OHU MUMEIOT OYCHb BAXKHOE MpaKTHYeCkoe 3HayeHue, 0COOeHHO
TAaK Ha3blBaeMbli “KaprodenbHblii” rpub — P, infestans, NapasuTHPYIOMMH HA Kap-
Todenre ¥ TOMaTax, v BBI3BIBAIOINI 3a001eBaHHe GUTODTOPO3, NPHYHHAFOLHMH 00Tb-
ol yuiep6d npu BeIpamuBaHuK ¥ XpaHeHUM kaptodens (puc. 28). Ipub mopaxaer
NHCTBS U KITyOHHU KapTodens. Mullenuii pacnpocTpaHseTcs Mo MEXKIETHHKAM, TIpo-
HHKask BHYTPb KJIETOK XO35IHHA CTeHaTH3UPOBAHHBIMH OTBETBIICHUAMH — IaycTo-
pusiMu. YUepe3 rayCTopHu NMUTaTeNbHBIE BELIECTBA KJIETOK OpPraHU3Ma-Xxo3sHHA MO-
CTynawT B Ta/UIoM rpuba. Munenui Taxoke MOXKeT MPoOHUBaTh U CTEHKH KITETOK, BbI-
3pIBasg OBICTpOE OTMHpPaHHE TKAHEH PacTeHUsS-XO35MHA, UTO MPOSBISETCS B MOsBIIE-
HHHU HA MOPaXEHHBIX JIMCThAX KapTodens Oypuix nated. C HukHEH CTOPOHBI Mopa-
XXEHHOTO JIMCTa B 00J1aCTH NMATEH BUICH Oe0BaThId HajeT, COCTOSIIMHA U3 MYyYKOB
CIIOPAHTHEHOCIIEB CO CIMTOPAHTHAMHU (MM KOHUIHAMH), KOTOPBIE BHICOBBIBAIOTCS U3
ycreuil. OOpa3oBaHue 00CHIOP B TKAHSX OTMEPIINX JIUCTheB Y P. infestans nabmrona-
ercs penxo. ['pu6 rereporaminyeH.

[Mapasut 6611 3aBe3en B EBpony n3 IOxHO#M AMepHkH BMecTe ¢ KapTodeneM B
1830-¢ rr. 1 yxe B 1845 . BBI3BAJI MepBOE MaccoBOe 3aboneBanue, IMUPHTOTHIO,
3TOM KynbTypbl. Benbliuky 3aboneBanns HabmonaoTes U B HacTosmee BpeMs. OnuH
M3 OCHOBHBIX CrocoOoB G0pbOBl — BBEIBEAECHHE YCTOHYHMBHIX K GUTOPTOpE COPTOB
KapTodesns U TOMAToB.

CemeiicTBo nepoHocnoposble (Peronosporaceae) BKioyaet Ha3eMHbIX 00711~
raTHbIX [1apa3HTOB BBICUIMX pacTeHuit. KOHMAHEHOCIBI Pe3Ko OTIMYAIOTCS MO MOp-
(osoruu oT MHLENHS, ONpeNeNEHHBIM 006pa3oM BeTBATCA (pUc. 25). CriopaHruu ot-
AEJAI0TCS OT CMOPOHOCHA M PACIPOCTPAHSAIOTCS BCErla Kak OTAENIbHAs Cnopa — KO-
HH[IMS, IPOPACTAIOT OHYU Y Pa3HbIX POJOB MO-Pa3sHOMY: 300CHOpaMH Ui Tudoit. Mu-
LETUH MEXKIETOUHBIH ¢ raycTopusiMu. KoHuaHeHOCHBI ¢ KOHUIUAMH BBIXOJAT Myd-
KaMH U3 YyCTBHIl OOBIYHO Ha HWKHEH CTOPOHE NMOpa’kEéHHBIX JUCThEB, 0Opasys 6emno-
BAThIH HaJIeT, 0COOEHHO OOWJIBHBIH BO BIXHYIO MPOXTAAHYIO Oroay. 3a Takoh xa-
paKTep TMopakeHHUs rpHOBI TOro MOPSIIKA MOTYYHIH Ha3BAHHE JIOKHBIX MyYHHCTOPO-
CAHBIX rPUOOB, UIH J0XKHAs My4HHCTas poca. OOroHuH, aHTEpHIUH U 00CTIOpBI hop-
MHPYIOTCS B MEKKJIETHUKAX PACTEHH-X0351MHA B OCHOBHOM Ha Y€ OTMEPUIMX YaCTAX
pacrenuil. PasneneHue Ha poapl OCHOBAHO HA THINAX BETBJICHUS KOHUIMEHOCIIEB.

Pon nnasmonapa (Plasmopara) uMeeT MOHOMONAIBHO BETBSAIUMECS KOHHHE-
HocHbl (pHc. 25, 3). CriopaHruu y pa3HblX BUIOB MPOPACTAIOT HIH 300CTIOPAMH, HITH
COIEP)KUMOE CITOPAHTHs BBIXOJUT LIETHKOM, OfIeBAeTCA 000I04KOH U MPOpacTaeT B
rudy. [Inasmonapa BunorpanaHas (P, viticola) napasutupyer Ha BUHOTPAJIe, BBI3bIBAsI
OHO U3 HauboJiee BPEJOHOCHBIX 3a00I€BaAHHUI 3TOH KYIBTYpPbI, H3BECTHOE MOJ Ha-
3BaHHEM ‘MMJIBIBIO”, WIH JIOXKHAs My4HHCTas poca. [lopaxaloTcs MHCThs, YCHKH,
AroB! U Mosozibie noderu. OoCnopsl 3UMYIOT B OTMEpLUEH TKAaHHW JTHCTHEB U ATO.
Ponvna nna3monapel BUHOTPanHOM — AMepHKa, oTkyna rpu6 6su1 3aBe3én B EBporny
eul€ B no3anpouuioM Beke. Cnoco6 60psObI — MHOTOKPATHOE ONMPBICKUBAHHUE IIIAH-
TauMi BUHOrpaza GOpHOCCKOH SKUIKOCTBIO (CMECh MEIHOTO KyIopoca CO CBeXera-
IICHOM U3BECTHIO).

Vixe B XX Beke u3 CeBepHoii AMepukH ObUT 3aBe3EH Apyroit GpuTomaroreHHbli
rpu6 storo pona — P. helianthi, napa3uTHPYIOIHHA Ha MOICOTHEYHHKE.
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Pon neponocnopa (Perono-
spora) UMeeT JUXOTOMUYECKH BET-
BsLIMECS KOHUAUEHOCUH! U KOHM-
ITUM, BCET/ia IpOpacTaroIHe B rudy.
BkitouaeT oueHb MHOTO OMacHeEM-
IIMX NApa3UTOB CEJIbCKOXO35CTBEH-
HBIX pacTeHuil: P. tabacina napa3u-
TUpyeT Ha Tabake; P. schachtii— Ha
cBékie, P. destructor — Ha nyke; P
pisi — Ha Topoxe U T.1. (puc. 25, 4).

CemMmeiicTBO ajibOyrosbie
(Albuginaceae) Tak xe, KaK U npe-
IblayIee, BKIIOYaeT oOIUraTHbIX
[apa3suToOB BHICIIMX PacTeHUH, HO
KOHHMIHH aJIbOYyTrOBbIX, B OTIHYHE OT
NEepPOHOCNOPOBBIX, PacnoaaraioTcs
Ipyr 3a ApyroM, o0pa3sys Ieno4kH
Ha KOpPOTKHX OyIaBOBHIHBIX KOHH-
IOUEHOCLaX, PACTOJOKEHHBIX NaJIH-
CaJIHBIM CJIOEM MOJ 3MHACPMHUCOM
pacteHus-xo3sauua (puc. 29). Io
Mepe HapacTaHHs 1ielloYeK AaBiie-

Pucynok 29. Albugo candida. | — cnopanruneHocust co HHC Ha STIMACPMUC yBCITHIHBACTCA,
CTIOPAHTHAMH O DMTHAEPMHCOM pacTerus, 2 — ooro-  OH Pa3phIBACTCA, H KOHHIHMH, OTPbI-
Huu (a), aHTepuauu (6) 1 oocriops! (B) B Tkausx pacte- BaACb OT ICNOYKH, PA3HOCATCA TO-
HHS-XO03AHHa, 3 — MHLeINIl H rayCTOPUH B TKaHAX pac- KaMH Bo3ayxa. IIpopacTalT oHH
TEHHA. 300cnopaMu. Albugo candida napa-

3UTHPYET Ha pacTeHHUsX CeMCHCTBa

KPEeCTOLBETHBIX, 00pa3ya Ha cTed-

JISIX M JIMCTBAX OEJI0BaTble B3AYThIE MATHA.

[Topsnok nepoHOCnopoBble — CaMbli OOJIBILION MO YUCIY BHAOB H BOXHEHLINH
B IPaKTHYECKOM OTHOIIEHHH B Kjlacce ooMHieToB. Kpome Peronosporales, B 310T
KJIacC BXOIAT €ILe JBa HeOObILNX N0 00bEMY MopsIKa.

Ilopsipok nenromuToBbie (Leptomitales)

Bruiogaet Bcero 20 BUAOB U3 8 pO/IOB; B OCHOBHOM canpoTpogsl, obuTaomme
Ha PacTHTENbHBIX OCTAaTKaX B MPECHBIX BONOEMAX, 3arpsA3HEHHBIX OPTaHHUUYECKUMH
BemecTBaMHi. MHUILeINi UMeeT XapaKTepHble NEPeTsHKKU, HITH TICEBA0CENTh], NPUAa-
forie rudaM cenTHPOBaHHBIH BHI. 300CMIOPAHTHH IIAPOBHIHBIE, B OOTOHHH OJlHA
ANLIEKIIETKa C MepUIIa3Moif, 910 cOIMXKAET 3Ty IPyniy rpubOB ¢ MEPOHOCTIOPOBbI-
MU. PenponyKTHBHbBIE OpraHbl 4acTO pacroiaratoTcs Ha HoXKaX. [l HEeKOTOpBIX
BHJI0B M3BECTEH JUMOP(H3M 300CTIOp, KaK y CanpojerHueBblx. Leptomitus lacteus —
IIMPOKO PacnpoCTPaHEHHBIH BHJ, 4aCTO BCTPEYAIOILMIICA B CTOUHBIX Boax (mosu-
canpob) (puc. 30). 13 koHeYHBbIX y4yacTKOB €ro TOHKOIO MHIIEJIMS MJIH M3 Y4acTKOB
ru¢ Ha HEKOTOPOM HX MPOTHKEHUH 00pa3yroTCA 300CTOPAHT UK, HHOTA OIUH 32 ApY-
rumM. [lonoBoif mpomecc y 3Toro Buna He3BecteH. [ pud He MOXET yCBaMBaTh aMMO-
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Pucynok 31. Rhipidium —
TaJIOM € 300CHOPaHTHAMH
(1), oorouusmu (2), antepu-
auamu (3), oocnopamiu (4).

Pucynok 30. Leptomitus: muie-
JHH ¢ mepeTskKaMH, 300cmo-
paHrui.

HUMHBIH a30T, 8 ICTOYHUKOM YIIIEPO/a s HEro CIy)XaT aMMHOKHCIIOTHL. [Tpu 06uiib-
HOM Pa3BUTUM MHLEINA L. lacteus oH 3a0HBaeT BOIOOUYHCTHBIC COOPYKEHUS, OPYAHs
JIoBa pBIO, YeM HaHOCHUT OINpee/IeHHBII Bpell pplOOBOICTRY.

V BHIOB pona punuanyM — Rhipidium uMeeTcsa oceBast 4acThb B BUJIE KPYIHBIX
LMIMHAPUYECKHX HIH OKPYIUIBIX KJICTOK C pU30HMIaMH BHH3Y H BeTBAMH Hapepxy. Ha
3THX BETBSIX pacrosaratoTcs OBaJIbHbIC 300CTIOPAHIHH, IAPOBHJIHBIC OOTOHHH C 00C-
MopaMH H MEJIKHE CJIerKa BBITAHYTbIC KIeTOUKH — aHTepuauut (puc. 31). Takum 06-
pa3oM y BHJIOB 3TOTO pojia nossiseTcs Mopho-(yHKUHOHaNbHas i depeHIUpoBKa
TaJJIOMa, F/ie PU3OM/IBI BBIMOJIHAIOT QYHKLMHU 3aKpervieH)s Ha cydcTpaTe M yacTHy-
HO IUTAHHA, OCEBas YaCTbh — OINOPHYIO U MUTATEIbHYIO GYHKIMH, 2 BEpXyLICYHbIC
BETBH TAJLIIOMa — HECYT OPraHbl Pa3MHOXEHHs H, COOTBETCTBEHHO, BBINOIHAIOT Ie-
HepaTuBHble GyHKuMH. Buasl pona pununnyM (Rhipidium) pa3BHBalOTCS Ha MOBEP-
XHOCTH pa3JIaraloUIMXcs yacTeil pacTeHuit B BoJie, YacTO BMECTE C BHAAMH H3 NOPS-
KoB 61actoknanuessle (Blastocladiales) n moHobnedapunossie (Monoblepharidales)
U3 oTzena xurpuanomukora (Chytridiomycota), MMerolMe ¢ HUIMH BHEUIHEe CXOI-
cTBo (puc. 39).
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IHopsipok sarenuauesbie (Lagenidiales)

Brurtogaer oxono 80 BUROB U3 15 ponoB, KOTOpbIE, 32 HEOOJIBIIMM HCKITIOYEHHEM,
ABJIAIOTCA OOIMIaTHBIMH BHYTPHKJIETOYHBIMH Napa3sHTaMK BOAHBIX OOMHLETOB, BOJIO-
pocieii, pakooOpa3HBIX H MOJLTIOCKOB. MHUIIENHii KOPOTKHH, c11ab0 pa3BHTbIi, 4TO, Bepo-
ATHO, CBSI3aHO C BHYTPHKJIETOY-
HBIM Mapa3sMTH3MOM, 300CHOPHI
NI04YKOBHAHBIE. Lagenidium raben-
horstii — 4acTo BCTpedaroluiics
Iapa3HT CIIMPOTHPHI U APYTUX HHUT-
4aThIX BOIOPOCIIEH U3 IOpsIKa 31T-
HEMOBbIX Zygnematales (puc. 32).

[Ipu cpaBHeHHH npencTaBH-
Teneil otnenoB Hyphochytridio-
mycota u Qomycota MPOCIeKUBa-
€TCs UX 3HAYUTeILHOE CXOCTBO 10
OCHOBHBIM TaKCOHOMHYECKH 3Ha-
4HMBIM [IPH3HAKAM: HaJIHUHe MepH-
CTOTO JKI'YTHKA, LIEJUTI0NO03b], TpyO-
4aT0€ CTPOCHHE KPHCT MUTOXOH/I-
l) pHii, THIT CHHTE3a JIN3HHA U TPHII-

TodaHa, MoJIeKyJIsipHas CTPyKTypa
pubocomansnoit PHK. Ha nam
B3IJISiM1, 3TO MOXHO CUMTATh JIOCTA-
TOYHBIM OCHOBAHHEM JUIf BKJIIOYE-
HHA THOOXHTPUAHOMHUIIETOB B PaH-
re knacca B otaen Oomycota, Kak
3TO UMeeT MEeCTO B CHCTeMax
Onaiia (1975) u T'apubopoit
(1980). ITorepro B uMKIIe pasBUTHS WM TPH XKU3HU (B ONPeae/IEHHBIX DKOJOorHdec-
KHX YCJIOBHAX) OIHOTO (IIa/IKOT0) XKI'YTHKA, HaOTI00aoy0Cs CpeId HU3ILHUX dyKa-
pHOT, HanpuMep y 300400B (Diatomeae), B Haludue XUTHHA, YTO HHOI/IA BCTpeUaeT-
Csl M CpeId OOMMKOTA, 110 HallleMy MHEHHIO, BPSZl JIM MOXKHO CYHTATh 10CTaTOUHBIMH
OCHOBAHMAMH [UIA BbIACICHHS THHOXHTPHUAHOMHUIIETOB B CAMOCTOATEIbHBIA OTHE.

Pucynox 32. Lagenidium rabenhorstii B xnetkax Spirogyra:
1 — 300cnopa, 2 — NPOHHKHOBEHHE MApa3HTa B KIETKY, 3 —
0bpa3oBaHHE H BBIXOA 300CHI0p, 4 — MONOBOH Tpouece.

HAPCTBO HACTOAIIME I'PUBbI (FUNGI,
MYCOTA, MYCETALIA)

B cocTaB k1eTO4HOI CTEeHKH KaK OCHOBHOH KOMMOHEHT BXOJAMT XUTHH B COYETa-
HHH C B-IIoKaHOM, MaHHaHOM MM (B oTaene Zygomycola) ¢ XuTo3aHoM. [ToaBuxk-
HbIE CTaJUH (300CIMOPHI, FAMETH) B LIUKJIE Pa3BUTHSI KMCIOTCS TONBKO Y MPEACTABH-
tenei oruena Chytridiomycota. B 3ToM ciiydae OHW MMEIOT OOMH IMafKHil GHUEBH -
HBIH JXXIYTHK, HallpaBJIeHHBIN Ha3an. BuocuHTe3 TH3MHa HAET Yepes q-aMHHOaIUITH-
HOBYI0 KHCI0TY. LlapcTBO BKIIIOYAeT 4eThipe OTaeNa, IPEANON0KUTENBHO PHioreHe-
THYECKH CBA3aHHBIE MexAY coboi (Tabmn. 7-8).
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Tabanua 7. OTaesbl n Kjaaccbl HacTosHX rpubos Mycota (Fungi) (no “Dictionary of the
fungi”, 1995, 2001 rr.).

Ortpen Knacc (1995) Knacc (2001)
Chytridiomycota Chytridiomycetes Chytridiomycetes
Zygomycota Zygomycetes Zygomycetes
Trichomycetes Trichomycetes
Ascomycota* Ascomycetes’
Neolectomycetes
Pneumocystidomycetes
Saccharomycetes
Schizosaccharomycetes
Taphrinomycetes
Basidiomycota Basidiomycetes Basidiomycetes
Teliomycetes Urediniomycetes
Ustomycetes Ustilaginomycetes
Mitotosporic fungi Knaccbt He Knaccbl He
Anamorphic fungr? 0603HaueHbI obo3HayeHb!

* B “Dictionary of the fungi”, (1995) otaen 4scomycota Ha Kiacchl He pa3gensercs, T.K. M0 MHCHHIO
aBTOPOB ITOT0 H3ZAHUSA B HACTOsILEE BPEMsl OTCYTCTBYIOT IOCTaTOUHBIE JAHHBIE JUTA HX BBIAETCHHA (CM.
paszaen Ascomycota).

' “Dictionary of the fungi”, (2001)

? HecoBepiueHHble, MHTOCTIOPOBBIE HITH aHaMop(dHble TpUOBI, He HMEIOLIHE B LIHKIIE Pa3BHTHA NOJI0BOH
craguu B “Dictionary of the fungi”, (1995, 2001) paccMaTpuBatotces kak ¢popManbHas rpymnna, He UMero-
1ast TAKCOHOMHYECKOTO CTaTyca.

J1Ba otnesna — xutpuauomukota (Chytridiomycota) v 3uroMmkota (Zygomycota)
MIMEIOT BEreTaTHBHOE TEN0, COCTOSALIEE U3 HEKJIETOYHOro MUlleus. Jlpyrue otaensr —
acKOMHKOTa {Ascomycota), 6azuauomukota (Basidiomycota) v rpynma MUTOTHYEC-
kux (“Dictionary of the Fungi”, 1995), unu anamopgusix (“Dictionary of the Fungi”,
2001), rpubos (mitotic fungi, unu anamorphic fungi) — W3 KIETOYHOrO MUIIEIHUS.

OcHoOBHBIE MTPH3HAKH OTAENIOB HACTOSILIHX IPHOOB NMpeacTaBieHbl B Tabnuie 8.

Tabsuua 8. OcHoBHbIe NpU3HAKK 0TAeA0B HapcTBa rpuéos Mycota (Fungi).

MpuaHakn Otpensl
Chytridiomycota Zygomycota Ascomycota Basidiomycota Anamorphic
fungi
Becnonoe 300CNOPbI CNOpaHrno-  KOHWAUM Peako dpar- KOHWA WM
pasMHoXeHune cnopbl MEHTbI rud,
KOHMAUN
Monosoe 3UroThl 3Urocnopbl  ackocnopsb! 6a3nanocnopbr  oTCyTCTBYET
pasmHoxeHue
Centa oTcyTcTBYET OTCYTCTBYET MpUCYTCTBYET npucytcreyeT npucyTcTeyeT
npoctana  nepdo- nepcopupoBaH- npocTas nepdo-
pypoBaHHan Has, cneuwann- pupoBaHHaA
3upoBaHHan
Aonuvnoposasn
Yucno supos  okono 500 okono 600  okono 30000 okono 25000 okono 30000
Mpumepsb! Boibyautenu cepas nne- Apoxokn, obbiMHbIE CbeaobHbie, nneceun (Asper-
paka kapTodena ceub  (Mu- nnecenu (Peni- AAOBUTLIE  rpu- gillus), nouse H-
— Synchytrium  cor), apby- cillium), cmop4dku, 6bl, pXKaBUYUH- Hble Tpuber (Tri-
endobioticum, CKyfnsipHble  Tplo-penun, MHorne Hole, ronosHe- choderma), MHo-
OCNbl KYKYpPy3bl  MUKOPU3HbIE RaTOreHbl pacre- Bble rme natorenbt
Phyzoderma rpubel  (Glo- HUN — MyYHWUCTO- pacteHun (Alte-

maydis. mus) pocaHble rpubbl rnaria, Botrytis)
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OTaEA XUTPUAUOMHUKOTA (CHYTRIDIOMYCOTA)

Knacc xurpuanoMUUETbI (CHYTRIDIOMYCETES)

OTnen BKIIIOYACT OIMH knacc — xutpuanomunets! (Chytridiomycetes). B uuk-
JI€ pa3BUTHS UMEIOTCS NOIBUXXHBIE CTAJAMU C OHHUM INIaAKHUM OHYEBUIHBIM XTyTH-
KOM, HampapJIeHHbIM Ha3alA. B nonucaxapuaHslil cocTaB KJI€TOYHOIN CTEHKH BXOIHUT
KOMIIIEKC — XHTHH ¢ B-TiokaHoM. B nipesiesiax rpyIinsl npociexX HBaeTCst 3BOTIOIUS
TaJJIOMa OT ToJIoi miIa3MeHHOH Macchl, aMmeboua, Yepe3 OQHOKIETOUHbIE GOPMBI C
PHU3OMHUIENTHEM K XOPOLIO Pa3BUTOMY HEKJIETOUHOMY MHIIEIHI0 ¢ MOpGo-hyHKIHO-
HanbHOH AnddepeHUHpOBKOH ero BeTBeil Ha pU30UAATBHYIO, OCEBYIO U PEIIPOAYK-
TUBHYIO 4acTd. Buasl ¢ pu3oMuieneM MOryT OBITh MOHO- M HOJHIIEHTPHYECKHU-
MH, T.¢. KMCTh OJIMH WJIH HECKOJIBKO LEHTPOB (JOPMHUPOBAHUS PU3OMHULICIIUS U I'eHe-
PaTHUBHBIX OPraHOB (300CTIOPAHTHEB UJIM TAMETAHTHER).

ITosnoBoii npouecc — xomo-, H30-, rerepo- ¥ ooramust. becnosoe pasmMHoxeHne —
OJIHOKI'Y THKOBBIMH 300CTIOPaMH.

[TpencraBuTeny kiacca cBs3aHbl B OCHOBHOM C BOIHOM cpenoii oburanus. bonb-
LIMHCTBO U3 HUX — I1apa3uThl BOJOpOCIEH, BOAHBIX IpHOOB, 6ecro3BoHOYHBIX. ECTb
Ha3eMHbl€ TIOYBEHHBIE BU/Ibl, NAPAa3UTHPYIOILME HA BHICUIMX PACTEHUAX B YCIOBHAX
NOBBILIEHHOH BIa)KHOCTH. 3HAUUTEIbHO MEHBUIYIO YacTh COCTABIISIOT CanpoTpodsl,
NOCENAIOIIKECS B BOJIE HA PACTHTENbHBIX H KUBOTHBIX OCTAaTKaXx.

B coctaB knacca BKIIIOYAIOT LIECTh MOPSJKOB, BBIAEIAEMBIX B OCHOBHOM IIO
YPOBHIO OpraHH3aliH TalJIoMa ¥ THIY NMoJ0Boro npoiecca. [1pu Boiaeaesuu nopsi-
KOB XHTPUIAKOMHIIETOB B HACTOsA11E€E BPEMS CYLIECTBEHHOE 3HaUeHHe TPUAAETCS YIlb-
TPacTPYKTYPHBIM OCOOEHHOCTSM 300CIIOp: KOH(GHUTypallui MUTOXOHIAPHUH, pacioJio-
KEHHIO pUOOCOM W MUKPOTPYOOUEK, HATHYMIO M PACMONIOKESHUIO JIMITUIHBIX IIT0OYI,
0COOCHHOCTAM CTPOCHHUS JKI'YTHUKOBOTO arrapara.

Ocuousle nopsaaxu: Chytridiales, Blastocladiales, Monoblepharidales.

INopsinoxk xurpuauesnlie (Chytridiales)

BkiioyaeTr BUIBL, HMEIOIIME MUKPOCKOITHYECKUH TalllIoM, KOTOPBIH IMpeacTaB-
neH aMeboHI0M HITH KJIETKOH ¢ pu3oMHuuenreM. becnonoe pazmMHoXeHHe 0CyIIeCTB-
JIIETCA 300CMOPaMH, MOJIOBOE — M30- WK reteporamus. B 300cnope yacTo umeercs
OJ1Ha KpyTHas JUNUaHas rio0yna, MUTOXOHIPUH U pUOOCOMBI, KOMIIAKTHO pacrosno-
YKEHHbIE B LIEHTpe Kj1eTKkH (pHc. 40, 17). XuTpuaueBble — rapa3uThbl BOAOPOCIIEH, BOI-
HbIX TpuOOB, 6eCNO3BOHOYHBIX M BbICIIMX pacTeHuil. Heckonbko npencraBuresnei
nops/iKa ABJIAOTCA calpoTpodamu, )KUBYLIUMU B BOAHOH cpene. D10 camblii 60I1b-
1IOH ropsAnoK B Kiacce, o0benuHsomui okono 400 Bunos u3 80 ponos.

Pon onbniupuym (Olpidium). Tanaom npuMHTHBHBIH B BUAC amebouaa, KOTo-
pblii, oneBasch 000/I04KOH, [IEIMKOM NPEBpaIlaeTcsi B OJMH 300CnopaHruii. Xopouo
M3y4eH XapaKTepHbIH B OOLIMX 4epTax JUIs BCEro rnopsaka XMTPUANEBBIX UK pa3-
Butus O. vicige, NapasUTUPYIOLIETO HA KOPHAX, JIUCThX U cTebnsx ropoika (Vicia
unijuga) (puc. 33). OnHosnepHas 300Cropa, IONaB Ha PacTeHHe, TepAeT KIYTHK,
nojsaet amé60006pa3Ho, 3aTeM ofieBaeTca 000I0UKOI U MepeuBaeT CBOE COACPIKH-
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Pucynok 33. [nka paseutusa Olpidium viciae: 1 — 300cnopel, 2—4 — nepesnBaHxe COAEP)KHMOTO 300-
CTIOpBI B KJIETKY PACTEHHA-X03AHHA, 5—6 — Teso MapasHTa B KjeTke pacTeHHs-X03HHa, 7 — 300CH0-
paHTHil mapasuTa B KJIEeTKe X035HHA H BBIXOX 300CNOp, 8. — OMycTeBIIas KjeTka X033HHa, 9 — ciausinHe
MONBHKHBIX KIIETOK, MIaHo3UroTa, 10 — 11HcTa B KIeTKe X0351HHa, 11 — kapHoraMus 1 MeHo3 B IIHCTE,
12 — npopacTaHHe UMCTBI B 300CNOPAHTHIL.

Moe B 3MUJIePMAJIbHYIO KJIETKY X03suHa. TaM Teno napasura paspacraercs, CTaHO-
BACH MHOTOSIEPHBIM 32 CYET MOBTOPHBIX MUTOTHUECKHX JIENEHHUH HCXOAHOTO spa
300CTOpPBI, 3aTeM IpeBpamaeTcs B 300CNOpaHruii, oneasicy obonoykoit. Conepxu-
MOE 300CTIOPaHTHs paclaiaeTcs 10 YUCITY AAep Ha 300cnopsl. Takoi HMKI pa3BUTHA
MOXXET INOBTOPATHCS HEOJHOKPATHO B TedyeHHe jeTa. IIpodomkuTenbHOCTh OIHOTO
uukia — 5-10 nueit. [lpu 3apeprke npopacTaHus CIOPAHTHA WIH B YCJIOBHUSIX TOJIO-
LaHHs1 300CIOPBI, BBILIEAIINE U3 300CNOPaHrUsl, QYHKIHOHHPYIOT Kak raMeTbl. OHH
MoMapHo cauBawTcs, oOpasys N \
OBYXTYTHKOBYIO IOJABHXHYIO
MJ1aHO3UI OTY, KOTOpas NepeInBa-
€T CBOE CONEPKUMOE B dNHIEP-
MaJbHYI0 K1eTKY pacTeHHA-X035-
uHa. BHyTpu K1eTKH ABysaepHast
3UroTa O/leBaeTCs TOJCTOW ABY-
crnoiHo# 060M0ukoil M mpeBpa-
WaeTcst TaKUM 006pa3oM B LIKUCTY.
[Tocne nepuona nokost (3MMOBKH)
spa HUCTHI ciinBatoTces. O6paso-
BaBlIeeCs AUIUIONIHOE A1IpO ne-
UTCA MEHOTHYECKH, 3aTeM clle-
AYeT pAJl MMTO30B, INOCJC YCTO Pucynok 34. Olpidium brassicae — Bo36ynuTeNs “4epHOi HoX-
LIHUCTa NpopacTaeT B 300CIOPAH- k1’ kanycThl: | — 300CMOpaRIrHHU B KiIeTKE X035HHA; 2 — 300-
THii ¢ 300cropaMH. TakuM 06pa- crophi; 3a -— MPOTOMIACTH H 6 — NOKOAUIHECH CIOPEI B KIICT-
3oM, y O. viciae uMeeTCst Tojio- Xax XosinHa.
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Pucynok 35. Pak kaprodens, BbI3biBaeMblii
Synchytrium endobioticum — BHeWHHIT BUL
MOpaKe€HHOTO PacTEHHA.

BOIi MpoLiecc U Oecrosoe pa3MHOXKEHHUE CO CMe-
HOM simepHbIX a3, npu4éM npeobdrajaer rar-
JIOUTHOE COCTOSIHHE.

Bruskunii Bun O. brassicae napasuTupyeT Ha
paccafie KarycThbl, 0COOCHHO B TIAPHUKAX, BbI3bI-
Bast 3a0oJsieBaHne “uépHas Hoxka . I'pud mopa-
>KaeT KOPHH H KOPHEBYIO IIeiKy paccalbl, 0co-
OEHHO B YCIIOBUSIX 3aryLUEHHbIX MOCEBOB U U3-
ObITOYHOM BiIaXHOCTH. [{1Ku1 pa3BuTHs B 00mMX
geprax cxoneH ¢ O. viciae. OTIMIMTEILHON Yep-
TOM sIBJISETCS TO, UTO 300cnopanruu O. brassicae
pacnofioxkeHsl Oonee NIyOOKo B KJE€TKax pacTe-
HHS-XO3HHA, TOITOMY /I BBIXO/IA 300CTIOP OHU
00pazyIoT IHHHBIE BBIBO/IHbIE TPYOKH (puc. 34).

Pon cuuxutpuym (Synchytrium) otiinda-
eTcs OT MPeAbLIYILEro TeM, YTO U3 ero MHOro-
AZIEPHOTO Pa3poCILEerocs B TKAHH X03s1MHa aMe-
Oouaa obpazyercs rpyIia — copyc 300CHOPaH-
rueB. Bujinl 3Toro pona napa3uTHpyoT Ha Bbic-
IIMX pacTeHHsX, BbI3biBass oOpa3oBaHue He-
OOJILLIIMX TajUloB Ha JIMCThAX W CTEONIAX HMIH
onyxoJiel Ha KOpHSX, KIIYOHSIX U CTOJIOHAX Kap-
Todens (puc. 35). BriToBoe Ha3BaHHE ITOTO 3a-

OoseBaHus — pak kapToderns. bone3Hb OTHOCHTCS K UMCY KapaHTHHHBIX 3a00J1€Ba-
Hui. OGpa3oBaHHe ONMYXOJIU MPOUCXOIUT 3a CUET MHTEHCUBHOTO EJIEHHA H pa3pac-
TaHHA KJICTOK pacTeHUsA-X03A1Ha N0/l NeHICTBUEM BHEPUBILIETOCS B TKAHb Mapasura —
S. endobioticum. [lotepu ypoxas ot paka MoryT coctaBiaTe 40-60 %. OcHoBHbIE
Mepsl OOpbObI -— BbIBEJICHHE YCTONYHUBBIX COPTOB, NMPABUIBHBIH ceBOOGOPOT. Buasl
POJIOB ONILITMAMYM U CHHXHTPUYM MOTYT ObITh EPEHOCYMKAMU BUPYCOB PACTEHUI.
ITporpeccHBHBIMHU TanaMH B 3BOTIOLUY TAJUIOMOB XUTPUIMEBBIX TPHOOB CUTa-
I0TCS POAbI M BUABL, UMEIOLLIHE PU3OMULENHH, OTXOAAMH OT LEHTpPalbHOH NEPBUHHO
OJIHOSIIEPHON KJIETKH — MOHOLIEHTPHYECKHUH Ta/toM. Takoe CTpoeHHe UMEET Npel-
cTaBuTens pona Rhizophydium — R. pollinus-pini, >xuBylLIMH Ha NMbUIbLIE BBICIINX pac-

Pucynox 36. Rhizophydium pollinis-pini —
300CMOPAHTHIE ¢ PU3OMHLENTHEM HA MbUIb-
11€ COCHBI.

TeHUH, nonasieii B Bony. Ero ogeroe o6onou-
KOH OJHOKJIETOHYHOE BEereTaTUBHOE TENO pa3BH-
BAETCS M3 300CTIOPLI U OCTAETCS Ha MTOBEPXHO-
CTH cyOcTpaTa -— Ha KJIeTKe ITblbIbI, @ BHYTPb
KJIETKH OTXOIAT TOHKHE Pa3BeTBIEHHBIE Oe3bs-
JlepHBbIEe HUTH PU3OMHIIENIUS, 00eCIeUHBAIOIHE
nuranue ocodu. OCHOBHAs 9acTh TalJIoMa, Ha-
xomsiascs Ha cybcTpate, 3aTeM LEIUKOM Tpe-
BpalllaeTcs B 300Cropanruii (puc. 36).

B xome 9BOMIOIMH XUTPHIHEBBIX TPHOOB
PU3OMHUIENTUH TToTyyaeT Bce OolIbliiee pa3BUTHE.
[TprMepoM TOro MOKET CIIYKMTh poa nonuda-
ryc — Polyphagus ¢ nanbosee H3y4eHHbIM BH-
noM P euglenae, apa3suTUPYIOIIMM Ha 3BIIE-
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Hax. Ero 300cmnopa co cBeTo4yBCTBUTEb-
HOH r7100yI10# 30JI0TUCTOTO LIBETa HAXOAUT
MeCTa HETOABHXHBIX UHLUCTUPYIOWINXCA
9BIJIEH, OCTaHABINBAETCS H O1€BAETCs TOH-
Kot 060104K0#1. OHa popacTaeT pU3OMH-
LETUEM, BHEIPAIOMIMMCA KOHYUKAMH CBO-
UX OTBETBICHUH B IBIVICH, H MOXET 3aXBa-
THIBaTh TakuM obpa3om Gosee 50 ocobel.
U3 paspocuierocs Tesa ObIBLICH 300CMO-
pBl pa3BUBaeTCs 300CHOPAHIUI B BUAC
MEILIKOBUIHOTO 60OKOBOTO BLIpOCTa. B Hero
NepexoauT AP0, MHOTOKPATHO TaM JeIHT-
csl, MI0CJIe YEr0 COAEPKUMOE BBIPOCTa pac-
NaaeTcs Ha 300CTOPHI, BEIXOIAIIME YEpe3
OTBEPCTHUA Ha BEpIIHHE 300CNMOPaHTUA
(puc. 37). [1pu HemocTaTKe MUTaHHUsA MPO-
MCXOJIUT MOJIOBOH MpOLECcC, MPH KOTOPOM
MEHbIas, MPeAnOIoOKHTENLHO MYXCKas,
ocobb 00pa3zyeT 1o HanpabJeH o k Goree
KPYHHOH, BEPOATHO, )KEHCKOH 0COOH, JITTHH-
HbIH BBIPOCT. DTOT BBIPOCT B3AyBaeTcs Ha
KOHLIE B YJUIMHEHHBIH My3bIPb C IIHIIOBATOH
obornoukoit. B Hero nepexoaut conepxumoe
0001X BBIPOCTOB, TIOCJIE YETO OH OT/IEeTIAET-
CsT OT HUX NEPErOpOaKaMHU U MpeBpaLiaeTcs
B Mokoslytocs crropy. Becn mipotiecc, no-
Jy4uBIIMH HazBaHHe CHOHOTaMUH, [UTUT-
cs ipuMepHO 12 4dacoB. Uepe3 HECKOIbKO
MECAILIEB 3UT0Ta (TOKOsAMasca Cropa) Mpo-
pacTaeT, 06pa3ys MEILIKOBHAHBIH 300CHO-
panruii. [Ipu 5ToM nBa aapa 3UroTel cilMBa-
I0TCA B MOJIOOM 300CHOpaHruu (Kapuora-
MHA) M, TPENNOIOKUTENIBHO, Mepen oopa-
30BaHUEM 300CTIOP POUCXOHT PETYKLMOH-
HOE JIEJICHHUE C MOCIIEelyIOIUM MUTOTHYEC-
KUM paeneHueM (Meio3) o6pa3oBaBLIMXCH
npH Meio3e ramouaHelX aaep (puc. 37).

Y HEeKOTOPBIX XUTPUAHEBBIX TPUOOB,
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Pucynok 37. Polyphagus euglenae Beepxy: 1 —
3o0cnopa, 2 — PH3OMHLIEIHH, BHEAPUBILHHCS B
IBMIEH; 3 — Teio ObiBlIEH 300cnopbl. BHH3Y -—
nonoBo# mpouecc:1-2 — ciaHsHHE MYXCKOH
(MeHblIEeH) H keHckoi (bonbieit ocoben); 3 —
3urora; 4-8 — npopactanue 3urothl ¢ obpasona-
HHEM 300CTOpPAHTHSL.

Napa3sUTHPYIOLMX Ha BBICIIUX PacTeHH-

X, Ha PU3OMHLEINH, OOBIYHO 3aXBaThIBAIOIIEM HECKOIBKO KIETOK PaCTCHUA-X035H-
Ha, 00pa3yroTcs paclIMpeHus, COCTOSIINE U3 OJHOM UM HECKOJILKHUX KJIETOK C COO-
CTBEHHBIM APOM B KOKJOH. DTH KIETKU Ha3bIBAIOTCS cOOMPaTeIbHBIMHU, U KaXKaas

U3 HUX MOXET MPOPacTH B PU3OMMLEIHH,

300CTIOpaHruil WIH B HUCTY. Takoil THM

Ta/IOMa XUTPHIAUEBBIX HAa3bIBACTCsl MOJHUEHTPHYecKHM. OH XapakTepeH /UIis poaa
Physoderma, Buna P. maydis, napa3uTHpYIONIETro Ha KYKypYy3€ B TPOITUUECKHUX H CY0-
TPONMHUYECKUX OBJIACTAX U BHI3BIBAIOIIETO MATHUCTOCTD JIMCTHEB — “OCMY KYKYpy3bl”
Jns BunoB pona dusonepma (Physoderma) xapaKkTepeH cJIeAYIONUA LHKI Pa3BUTHAL.
3oo0cmnopsl, MoNagas Ha MOBEPXHOCTh JIMCTLEB MIIM cTeOIeH pacTeHHs-X035HHa, ojle-
BalOTCs 00051049KO, 06pa3yloT pu3OMHULEIHH, KOTOPBLIH BHeApSeTCS B KICTKH, a 3a-
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Pucynox 38. Phyzoderma: A — npopactanne coOHpaTe/IbHBIX KICTOK BHYTPH KJIETKH PaCTCHHA-XO35H-
Ha; b — npopacTanuie coOupaTenbHbIX KJIETOK: BIPaBO — BEreTaTHBHO, BJEBO — € 00pa3oBaHHEM LH-

CThl, B— MpoOpacTaHHe LHCTHI.

TeM LEHTpalbHas 4acTb 0coOM NMpeBpauiaeTcs B dpemephblii rameTanruil. [pu kormy-
JSIUMH BBILIEIIIMX M3 TaMETaHTHs H30raMeT oOpa3yeTcst MOABIKHAS IIAaHO3UTOTa,
KOTOpast 3apa)kaeT TKaHb PacTeHUs M pa3pacTaeTcs TaM B PH3OMHLENUH ¢ cobupa-
TeJIbHBIMU KJIeTKaMH. 113 HUX pa3BUBatOTCsl MHOTOSIEPHBIE UCTHI, 0CBOOOK JAIOLIH-
ecs roce pa3pyLeHHs KIeTOK TKaHU X0351HHa, [IuCThI popacTatoT, OTKPhIBasACh KPbl-
IIEYKOM, ¥ BBITYCKAalOT 300CHOPBI, C KOTOPBIX LUK nobropsiercs. [Ipeanonaraercs,

Pucynox 39. Blastocladia — Ttannom c pen-
POIXYKTHBHBIMH OpraHaMH: a — 300CTIOPaHTHH,
6 — uMCTHI.

4TO TIEpe] NPOpacTaHHUEM IHCTBl IPOHCXO-
JTUT peIyKLHOHHOE AeJIeHHE U, TAKUM 00pa-
30M, Y BUAOB pona pusonepma B 1UKIIE pas-
BUTHS IPUCYTCTBYET CMEHA TrariouaHOTO U
JUIIOUTHOTO nokoneHuit (puc. 38).

Mopsaaxku 6j1acTOKIAAHEBbIX
(Blastocladiales) u mono0.1ea-
punoBbix (Monoblepharidales)

Buas!l nByX Npyrux oTHOCHTENBHO He-
OosbIIMX 10 00BEMY M OINHM3KHX MOPSAKOB:
6nacroknanueBslx (Blastocladiales) (okono
50 BunoB) u MonobaedapunoBsix (Monoble-
pharidales) (oxosio 20 BUIOB) — SBISIOTCA
B KJIACCE XUTPUIHOMHLIETOB NaNbHEHIINMH
JTaraMH 3BOJIOLMM TalJOMOB B Hamnpasie-
HUH Mopdo-dyHKIMOHAIBHON T depen-
mrauuy OHM UMEIOT B OCHOBHOM XOpOILLIO
Pa3BUTHIH MaKpOCKONMYECKUH TaJlloM M3
HEKJIETOYHOTO Muienus, audpdepeHuupo-
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Pucynok 40. YasTpacTpykTypa 300cnop XHTpHaMeBbIX rpubos: A — Blastocladiales; b — Monoble-
pharidales; B — Spizellomycetales; T — Chytridiales. YcnoBHsle 0603HaueHHA: er — SHJOMNIA3MATH-
yeckMi peTHKYIIOM, f — KIyTHKH, K — KMHETOCOMBI, | — nMnuaHbte r106ysibl, M — MHUTOXOHAPHH, M —
MHKpOTesa, mt — MukpoTpyGouku, N — sapo, NC — aaephblit konnauok (pubocomsr), SD — ucuep-
yeHHbl AMck, RU — pyMnocoms.
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PucyHox 41. Allomyces arbuaculus, iK1 pa3BuTHa: A — cnopoduT ¢ 30ocnopadrusamu (1) 1 uuctTamMu
(2), b — rameToduT c raMeTaHrHAMH

BaHHBIH Ha OCEBYIO YacTH, PH30H bl H OOKOBBIE BETBH, OOBIYHO HECYILHE PEIIPOLYK-
THBHBIC OPTaHbl (300CNIOPAHT MM, TaMETaHTHH). TakoH THIMYHBIN Ta/JUIOM HMELOT BH/IbI
pona 6nactoxnanus (Blastocladia) (puc. 39). becnosioe pasMHOXXEHHE Y [IPEACTaBHU-
Teneit 000MX NOPSAKOB OCYILECTBIACTCS THITHYHBIMH OXHOXXTY THKOBBIMH 300CTIOpa-
Mu. Y 0JIacTOK/IaIMEBBIX [10JIOBOM MPOLIECC H30- HJIH TETEPOraMHs U YETKO BBIpaxe-
Ha CMEHa rarIOHHOro U JAHIUIOWAHOTO MOKOJIEHHH. 300CMOphl HMEIOT HECKOJIBKO
naTepaIbHO PacoIOKEHHBIX JKHPOBBIX 00y, a pHOOCOMbI CKOHIIEHTPHPOBaHbI HaJl
SApOM B BHAE AAepHOro konmnadka (puc. 40 4).

Bunet pona amtomuuec (Allomyces) u3 nopsiaxa Blastocladiales obutaror B Bozie
Y MOYBE Ha OCTAaTKaX PaCTEHHH U TPpyNax >KHBOTHBIX M LIMPOKO PACNIPOCTPaHEHb!, HO
00BIYHO He BCTpeyaroTcs aajee 40 rpanycoB CEBEPHOI M 10XKHOM WHpoT. X muLe-
Jmit o6pasyeT Ha cybcTpare XopoLo 3aMeTHbIH Mymok 10 1 cM ninMHoH. OH COCTOMT
U3 KOPOTKHX BETBSILUMXCS MU € NEpeTsKaMHU H JOKHBIMHU NIEPEropoIKaMH, BO3HH-
KaloMMH Ha MeCTaX NepeTsHIKeK HeCCNTHPOBAHHBIX TH( C OYeHb IUMPOKUMH Topa-
MH. B MecTax Takux neperopoiok Ha MUIUETHH THIUIOHIHOTO cniopoduTa GopMHupy-
I0TCSl 300CIOPAaHTHH H KOPHYHEBaThie Nokosmuecs uucthl. [Ipu npopacTanuu 300-
criopaHrueB o6pasyloTcs AMIUVIOMIHBIE 300CMOPHI, JAOIIUE HAaYaJl0 HOBBIM CHOPO-
¢uram. [Ipu npopactanuy UMCT NPOUCXOAUT PeAYKUHOHHOE AeaeHue u GopMupy-
IOTCS TafyIonaHbIe 300cnopsl. OHM BBIPACTAIOT B ralIoHAHBIH raMeToQHT, o popme
H CTCNEHH pa3BHTHA TaKOH e, KaK CIOPOMHT, HO HEeCYIUHH XCHCKHE H MY)KCKHE
raMeTaHruH, 06bIYHO PacIoN0KEHHbIE IPYT Haf fpyroM. JXeHckHe raMeTaHT My Kpy-
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HEee M HE OKPAIIEHB!, MY)KCKHE METb-
4ye M opamxeBoro upera. JKeHckue
raMeThl TAKXKE KPYIHEE MY>KCKHX H
B OTJIHYHE OT HHX HE OKpalIEHBI H
MeHee NTOJBIKHBI. JKeHCKHE raMeThl
BBIJIEJIAIOT [IOJIOBOM TOPMOH CHpe-
HHH, NPHBJIEKAIOHMHA XeMOTaKCH-
4eCcKHM MY>XCKHe rameThl. [locie ux
CIUsIHYS 00 pa30BaBIIAsCs 3HTOTa IPO-
pacrtaet B AMTUTOHAHBIHI cniopo¢uT. Ha
HEM BHOBb (hOPMHPYIOTCS JUILIOHN-
HbIE 300CIIOPAaHTHH C 300CMOpPaMH H
TOJICTOCTEHHbIE KPAaCHOOYpBI€ MOKO-
ALHECS LHCTBI HJIH CIIOpaHTHH.
[Tocnennue nocite nepuoaa MOKost M
PENYKLIHOHHOTO J€JIEHHs AAIOT ram-
TIOMHBIE 300CTOPBI, AAIOIIEE HOBOE
nokosieHue rameto$urToB (puc. 41).
Y MonobnedapHaoBeIX moso-
BOM mpouecc ooramus. B ooronun
(dopMHpyeTCs ofHA HIH HECKOIBKO
SHLEKIETOK, @ B aHTEPUIHH Pa3BH-
BAETCS HECKOJIBKO MOABHXHBIX OJ-
HOXTYTHKOBBIX CMEPMATO30HAOB.
CMeHbl NOKOJIEHUH HeT (pHc. 42). ¥V
300CNIOp OTCYTCTBYET Oombluas Ju-
nuaHasg pobyna. B HUX MpUCYTCTBY -
10T pUOOCOMBI, @ MEJIKHE JTUITHHbIE
DI00YIIbl PACONIOKEHBI B 300CIIOPE
aucnepcHo (puc. 40 ).
[Topsinok MoHOOEDapHIOBBIX
B KJIaCCE€ XHTPUAHOMHUETHI Haubo-
Jee BBICOKO OPraHM30BaHHBIH Mo
CTPOEHHIO TaJIZIOMa U THITY T1OJIOBO-
ro npouecca. Ero MoxHO paccmar-
pHBaTh KaK BEPLUIHHY 3BOJIOLHMH B
rpyInne oqHOXXIYTHKOBBIX IPHOOB H
OIHOBPEMEHHO KaK TYMHKOBYIO
BETBb, HEe NaBLIYI0 Hayana Gonee
BBICOKO OpPraHM30BaHHBIM (popMaM.
bnactokiaauespie 1 MOHOOIE-
(apunoBele — BOJAHBIE CaNPOTPO-
(bl )KHBYLUHE HA OPTAHHYECKHX OC-
TaTrkax B Boae. MIx mMunenuit obpac-
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Pucynok 42. Monoblepharis: 1| — 6ecnonoe pazsmMHOxe-
HHe: a—0 — 300CMOPaHTHii H BBIXOA 300CHOP, T — 300-
CIOPBI; 2 — CHUMIOAHAJIbHOE BeTBJIEHHE 300CNOpaHTH-
€B; 3 — IOJIOBOI Mpolecc: a~B — OOrOHUH ¢ AlueKIeT-
KOM, aHTEPHIMH M BBIXOJ CHEPMaTO30MA0B; 3—/1 — BHE-
JIpEHHE CNEepMaToO30M10B B OOTOHHH; -3 — BBIXOA OM-
JIONOTBOPEHHOMH AHLEKIIETKH U3 00rOHMA H 06pa3oBaHHe
00Cropbl; 4 — 4acTh TaajloMa C IOJIOBBIMH OpraHaMH,
9K30- H DHJOTEHHBIMH CIOpaMH

TAeT MEJIKHE BETOUYKH, HAXOISAIIHECS B BONOEME, TPYTbI HaceKoMbIX. OTnenbHble npes-
CTaBHUTEH MOPSAKOB SBISAIOTCA NApa3UTaMH BOAHBIX O€CNIO3BOHOYHBIX, BOTOPOCIIEH,
BO/IHBIX I'puOOB. PacnpocTpaHeHbl B IPECHBIX BOZOEMAX, HEKOTOPhIE OOHTAIOT BO
Bj1a>kHOH nmoyse. HanGomnee akTHBHBIH pOCT H pa3BUTHE MOHOOIeapHOBbIX OOBIYHO
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HaOIroaeTCcsl BECHOM M OCEHBIO, KOrfa KOHKYPEHIHS ¢ APYTHMH OpraHH3MaMH BOJO-
éMOB MHHHMAaJIbHA.

Ilopsinok Heokanaumacturoble (Neocallimastigales)

HuTtepecHsIi, OTHOCHTEIBHO MaJIO H3y4YeHHBIH nopsaaok. [Ipeacrasnser coboi
OYEeHb CNELHATH3HPOBAHHYIO Ipymiy. BritoyaeT o6nuraTHele aHadpoOHble TpHOBI,
obHTarolIHe B KHIIEYHOM TPAKTE TPABOSAHBIX. 300CIOPBI OTHO- HIH MHOTOXXT'YTHKO-
Bbic. XXryTuku nzomopdnsle, maankue, 6e3 MacTuroneM. BeposTHo, 3TH MHKpOCKO-
NHYEeCKHE TPHOB! YYaCTBYIOT B PACLICIIEHMH H YCBOSHHH XHBOTHBIMH KJICTYATKH
PacCTHUTENBHBIX OPraHU3MOB.

OTIEJ 3UTOMUKOTA (ZYGOMYCOTA)

[TogBwKHBIC CTaqUH B LIHKJIE pa3BHTHS OTCYTCTBYIOT. BererarupHoe Teno —
OOHIIBHO pa3BETBIEHHBIH HEKJIETOUHBIH MHOTOSIEPHBIH MHIENUH, CyOCTpaTHBIH H
BO3JYIUHbIN. ¥ 4acTH BHOB B 3PEIOM COCTOSHHH 00pa3yloTCsa KIETOUYHBIE MEPEro-
POIKH, pasueisdiolMe MHIEIHN Ha OTAeNbHble MHOTOsAEpHble ¢parMeHThl. Y He-
MHOTHUX BHJI0B, B OCHOBHOM Yy3KOCIEI[HATU3HPOBAHHBIX, TAKMX KaK MapasHThl Hace-
KOMBIX (3HTOMOGTOpPOBBIE IpHOBI) MIIH Mapa3uThl IPYTHX 6ECMO3BOHOYHBIX (300mMa-
roBble TPUOBI), MHLETHI C CAMOI0O Hayaja ero CyuleCTBOBAHHS MHOTOKJIETOYHBIH. B
0007104KaX KIETOK CONEPIKUTCS XUTHH B KOMIUIEKCE C XHTO3aHOM, YTO OTJIHYAET 3Ty

< TpyIIy OT ABYX JIPYTHX OTIENOB
HEMOABHXXHBIX XHTHHCOAEPXKA-
IIMX TpHOOB C KJIETOYHBIM MHIIE-
JHEM — acKOMHLETOB U Ha3uau-
OMHIIETOB, ¥ KOTOPBIX BTOPOH
KOMIIOHEHT KJIETOYHON CTEHKH B
OCHOBHOM IVIFOKaH, KaK U y XHT-
PHIMOMHIUETOB. 3anacHoOE Belle-
CTBO — DIJIMKOTCH.

Becnonoe pa3mMHOXEHHE
OCYILECTBIIAETCS HEMOABMXHBIMH
9H/IOTEHHBIMH CIIOpaHTHOCNOpa-
MH, 00pa3yIoIUMHCS B CIIOPAHTH-
X, HJIH pEXKe DK30T€HHBIMH KOHH-
IUuAMH. B psane cemelcTB MOXHO
NPOCJICAUTH HBOTIOLHIO Oecroo-
IO pa3MHOXEHHA: BUZIOU3MEHEHHE
CEHATU3HPOBAaHHBIX CTPYKTYD,
aHaMopd, OT SHIOTCHHBIX CIIO-
PaHTHOCIIOp YEPE3 MATOCIIOPOBLIE
CIIOPAHTHH K 3K30T€HHBIM KOHH-

Pucynox 43. PazsuTHe 3urocnop npu suroramuu Phycomyces
blakesleeanus: | — Ha4anbHas craaus, 2-3 — cTagnu obpa-
30BaHMA 3UrOCHOpHI: @ — CAHBAIOLIHEC KJIeTKH, 6 — cyc-
NEH30psl; 4 — 3pesias 3Urocnopa: a — 3urota, 6 — auxoro- AHAM, YTO BEPOATHO CBA3AHO C NE-
MHYECKH pa3BETBIEHHBIC Ha KOHUAX OTPOCTKH, B — CyclieH- PEXOIOM 3THX FpHOOB K Ha3eMHO-
30pHL My 00pa3zy KHU3HH.
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[Tonoso# mpoitecc — 3uroramus: causHue HenuddepeHIHPOBaHHOTO Ha rame-
Thl CONEPXKHMOTO BYX KJIETOK, OTAEAIOUINXCS MEPETOPOAKaMH OT HECYUIHX HUX T
(puc. 43, 1-2). Tlo Tuny nosnosoro npoiecca OTAEN H IONYyYHJI CBOE Ha3BaHHE —
3uroMukota. CIMBaTLCA MOTYT KaK OJHOSAEPHBIE, TAK H MHOTOs1epHble KieTKkH. Ha
MECTE CIUSIHHUSA KJIETOK (hOPMHPYETCs 3HroTa, HIH NOKOAIIAsACcs] 3UHr0CIopa, KoTopas
oz1eTa TOJICTOM, YacTo CKYIbITYpHUPOBaHHO! 06010uKoi. Ha 3urore oOb1yHO 0OcTalOT-
Csl Y4acTKH TH(], oTAensolHX rameTadrud. OHH OTIMYaloTCs M0 MOpGhONIOTHH OT
OCTaJILHOrO MHIIEJIVS H Ha3bIBAKOTCSA CyCIEeH30PaMM, HiIH NOJBECKAMM, H 4acTO KaK
Obl MPUMOAHUMAIOT 3HroTy Haj cybctparom (puc. 43, 3—4). Iloce nepHona mokos
NPOUCXOMNT PEAYKIIHOHHOE EEeHHE TUIUIOHHOTO A/pa, H U3 3Ur0Crops! BhIpacTa-
€T KOpOTKasi HUTh MHIIETHA C 3apoiblllieBbIM CIOPaHTHeM Ha KoHue. B omminuune ot
OOBIYHBIX CIOpaHrHeB GECIOIOr0 pasMHOXKEHHS, B HEM CONEP)KATCS TeHETHUYECKH
HEOHOPOJIHBIE CIMOPAaHTHOCNOPLl. TakuM o6pa3oM, OCHOBHAsA 4acTh KH3HEHHOTO
IHKJIa 3THX TPHOOB MPUXOAUTCA Ha TallJIOUAHYIO (asy.

Otnen 3uromuxoTa BrirouaeT 6osee S00 BUIOB, OTHOCIIIUXCS K JABYM KJIaccaM:
3MTOMHUIETHI (Zygomycetes) U TpuxoMuLeThl (Trichomycetes). Iloutu Bce 0HH Ha3zeM-
HBIE OPTaHHU3MbI: B OCHOBHOM MOYBEHHbIE CAanlpOTPO(dbl, B MEHBIIEH CTENIEHH 1Tapa3H-
Thl HACEKOMBIX H IPYTHX OECrO3BOHOYHBIX, [PHOOB, BBICUIHX pAaCTEHHH, TETIOKPOB-
HBIX XHBOTHBIX H 4eJOBEKa.

Knacc 3uroMmueETsl (ZYGOMYCETES)

XapakTepHCTHKa Kj1acca B OOIIHMX YEPTaxX MOBTOPAET XapaKTE€pPHUCTHKY OTAENA.
[To ypoBHIO opraHuzauuy U nuhGepeHIHpOBKH TalIoMa, 0COOEHHOCTAM pa3BUTH,
Mop(honoruu aHaMop¢ H 0TYACTH MO IKOIOTO-TPOYHIECKUM ITPH3HAKaM (CHeHaI-
3alMs K KOHKPETHOMY CyOCTpary MIH XO3sSHHY B 3HAYHTEJIbHOMH CTEINICHH BIHAET HA
CTPYKTYpY TaJUIOMa M MO>KET MPHBOIUTD K H3MEHEHHSM B 6€CIOIOM H OTYACTH MOJIO-
BOM Ipolieccax) KJIace moApasfeisioT Ha MECTb HOPSIKOB.

OcHoBHble nopsinxu: Mucorales, Endogonales, Entomophthorales, Zoopagales.
IHopsinok mykopoBbie (Mucorales)

Camblii 6071b1IOH O KOTHYECTBY BUAOB NMopAnoK (okoso 400 BHIOB), BKITIOUA-
IOIHH B OCHOBHOM NMOYBEHHBIX CanpoTpo(oB, 0COOEHHO 0OMILHO pa3BHBAIOLIHXCS
B OKYJIbTYPEHHBIX NI0YBaX, 1€ OHH aKTHBHO Y4aCTBYIOT B KPYTrOBOPOTE OpraHHYecC-
KHX BeIeCTB. Tak xe XOpoIlllo MYKOPOBBIE pa3BHBAIOTCS HA PACTHTEIbHBIX OCTATKax,
HaBO3€ TPaBOSAHBIX (KOMPOQHIbHBIE BUIbI), HA APYrHX I'pHOax, B OCHOBHOM HIIS-
HOYHBIX HJIH APYTHX MYKOPOBBIX (MHKOGHMIbHBIE BHbI). HEKOTOpBIE BHABI Mapa3u-
THPYIOT Ha TEIUIOKPOBHBIX KHBOTHBIX H YETOBEKE.

Becnonoe pasMHOKEHHE OCYIIECTBAAETCA IHIOTEHHBIMH CIIOPAHTHOCIIOPAaMH,
penko koHuIUsAMH. B 31oi rpynne 3/4 BUnoB reTepoTaJIHYHbI U 1/4 rOMOTAITHYHBI.
MiMeHHO Ha 3TOH rpymnmne rpuOoB BrepBble ObUIO YCTAaHOBICHO SBIEHHE TOMO-TeTePO-
Ta/uIH3Ma y rpubos.

Haubonee mnpoKko B NpHpoJe pacrnpocTpaHeHbl BHABI poma Mykop (Mucor).
Ero munenuit mpoHu3siBaeT cyOcTpar (1104BY, paCTHTEIbHBIE OCTATKH, @ TAKXKe MHO-
TUe MPOAYKTHI MUTaHHA: XJ1€0, OBOILH H Jp.), KOTOPBIH IOKPHIBAETCS CEPOBATLIM Ha-
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néToM BoIylIHOro MuLenus. OH B OCHOBHOM COCTO-
UT U3 OeCLBETHBIX TH(), CHIBHO BETBHTCS H HE HMe-
€T MeperopoJoK, KOTOPbIE MOABIATCA Y HEKOTOPBIX
BHUJIOB TOJILKO MPU CTAPEHMH WJIH MPH KyJIbTHBHPO-
BaHHH B )KHIKOH cpene. B nocnennem ciayqae Muiie-
JIMIT YaCcTO pacnafaeTcs no NeperopoakaM Ha OTAENb-
HbIE KJIETKH, KOTOPBIE 3aTE€M Pa3MHOXKAIOTCS MOYKO-
BaHHeM (TaK Ha3bIBAEMBIC “MYKOPOBBIE IPO}OKH ", Ha-
npumep y Mucor racemosus). Ha muniesing B 6051b-
oM KoiudecTBe GOPMHUPYIOTCS OIHHOYHBIC HIIH
CHJILHO Pa3BETBICHHBIE CIOPAHTHEHOCHH ¢ TEMHO
OKpalllCHHBIMH HIAPOBHIHBIMH CIIOPAHTHSIMH Ha BEp-
HIHHE. DTH CIIOPAaHTHH XOPOLIO 3aMETHBI 1aX€e HEBO-
OpYXEHHBIM I11a30M B BUAE OypoBaTBIX M YEPHBIX
Toyek. B ciopaHrusix coaepskarcs MHOTOYHCIIEHHbIE
CIIOpbI, KOTOpBIE OCBOOOMKIAIOTCA MOCIE PaciJblBa-
HHS WM pa3pbiBa ero obonouxu. Kaxnas criopa naet
Ha4aja0 HOBOMY MHLEHIO.

VY BunoB poma Mucor cnopanrueHocen oOby-
HO B3/lyBaeTcs BHYTPh CHOpaHTHUsA, 00pa3ys KOJOH-
KY. Y MHOrHX BUIOB I[IPH pa3pyIleHHH 000I04KH CIO-
PaHrHs y OCHOBAaHHUs KOJIOHKH OCTaeTcs €€ KyTHHH-
3UpOBaHHAas YyacThb, 00pa3ys Tak Ha3plBa€MbI BOPOT-
HUYOK (pHc. 44).

JU1g GAH3KOro M CTONb XKe UIMPOKO pacnpocCT-
paHeHHoTo pona pusonyc (Rhizopus) XxapaKTepHO
00pa3oBaHHE TOJICTBIX BO3AYIIHBIX M'H(, CTOJOHOB,

: : KOTOpBIE pacroiaraloTcs Haa cybcTpatoM. B Tom
Pucynok 44. Mucor: 1 — copadru-  MeCTE, [1€ OHH C HUM CONPHKACaoTCs1, 00pa3yroTcs
EHOCLLBI €O CTIOPARTUAMH. 2 — CTPO-  py3opEl, BHEAPAIOMIMECA B Cy6CTpaT, a BBEPX B ITOM
CHHE CIOpaHTHA (2 — KOTOHKA, 6 — 1o ore orxOIAT Ny4KH HEPA3BETBIEHHBIX CIIOPAHTH-
BOPOTHHMYOK, B — CIIOpBI).

€HOCIIEB CO CriopaHrusamu (puc. 45). Buasl pona pu-

30I1yC BBI3BIBAIOT CEPYIO, HIIM TOJIOBYATYIO, IIECEHD
oBomiel H PpyKTOB, HAHOCS 3HAYHTENBbHBIH yiIepO NpH XpaHEHHH. SBist0TCA BO30Y-
JIHUTEIAMH CYXO# THHIIH [T0YaTKOB KyKYpPY3bl H KOP3HHOK TOJICOTHEYHHKA, BI3BIBAIOT
IUIECHEBEHHE CEMSIH KYJIBTYPHBIX paCTCHHH Kak NpH HX XpaHEHHH, TaK M MPH BbICEBE
B IPYHT. R. nigricans pa3BHBaeTCs Ha KOpoOOYKax H BOJOKHE XIom4aTHHKA. Takum
00pa3oM, MyKOpOBbIe PHOBI YACTO CTAHOBATCS IPHYHHON 3HAYHTEIBHBIX OTEPD YPO-
Kas pa3aHYHbBIX CeNbCKOX03HCTBEHHbBIX KyIbTYpP, 0COOEHHO NpH XpaHeHuu. Cpenu
MYKOPOBBIX TPHOOB, NaTOr€HHbIX A/ YEI0BEKA M )KHUBOTHBIX, HAHOOIEE OIMacHBIMH
SABJIAIOTCS ABa BUAA: Mucor pusillus, nopaxatoliuil IEHTPaIbHYIO HEPBHYIO CHCTEMY
U OpraHsl ciiyxa y monei, u Absidia corymbifera, Bol3biBaromas 3aboeBaHus OpoH-
XOB M JIEFKUX y YeJI0BEKa U XXHBOTHBIX (pHc. 46).

Haubosee kpynHble CIOpaHTHEHOCIIB! H CHOPAHTHH Yy BHA0B pofa GHKOMHIIEC —
Phycomyces. TeMuble CHHe-3¢/IeHbIE, OTIHBAIOIHE XapaKTEPHBIM METaNTHYECKHM
Or1ecKOM COPaHrHEHOCIbl H 3THX TPHOOB HOCTUTAIOT 30 CM BBICOTHI H XapaKTEpH3y-
H0TCS [OTIOKUTEAbHBIM (POTOTPOITU3MOM, a KpYyMHBIE, CHa4asa ApKO-KEeJIThIE, a B 3pe-




CucreMatnka rpu6os: Otaen 3uroMukoTa — Zygomycota 57

PucyHok 45. Rhizopus stolonifer: a— cnopaHruii, 6 —cnopaHTHeHOcell, B— PU30OHABL, I' — 3UIOCNopa,
21— MOJBECKH CYCNEH30Pbl, € — CTOJIOH.

PucyHok 46. Absidia: 1 — cTOS0H ¢ NYYKOM CIOPAHTHEHOCLIEB CO CTIOPAHTHAMH; 2 — pachJIbIBIIHIHCA
CMOPaHTHii; 3 — 3UroTa ¢ CycneH30paMH M NpHaaTKaMH.
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Pucynok 47. Pilobolus: 1 — obwwmii Bug, 2 — 3penslit ciopan-
Tui, 3 — oTOpackIBaHME CHOpaHTHs, 4 — 3peBlil CIOPaHTHil

(doro).

JI0CTH HMCPHBIC CIIOPAHTHHU coftepxkat 1o 70 Twic criop. Phycomyces blakesleeanus u
JpYTHE BHIBI POJIAa IIHPOKO HCIOIB3YHOTCS JUIS OHOXHMUYECKHX, TEHETHUECKUX H
OuodusHuecKuX HecaenoBanuii (puc. 43).

CBoeo6pasno ycTpoen cropaHrueHocen KonpodHibHOro pona nunoGonyc
(Pilobolus), XOTOPHIii JIETKO YBUIETh HEBOOPYKEHHBIM [T1a30M HA HABO3E TpaBoOsLA-
HBIX (pHc. 47). OH pacTeT BBepX 0T Haxo/sIeiics B cybcTpare B3J1yTOH >KEATOBATOMH
K1eTkH — TpodonncTe. CropaHrHEeHOCe! Ha BEPIIMHE PACIIMPAETCS B 61€CTAMIMI
ITy3bIpb, Ha KOTOPOM pacronaracrcsi YEpHbIA WapOBHIHBIH HEMHOTO IPHILTIOCHY-
ThIi CIIOPAHTHi. 3a CYET TYPropHOTo AaBJIEHHUA, PA3BHBAIOILETOCS B Iy3bIpE U JOCTH-
raromero 5,5 armocdep, copaHruii 0T6packIBaeTCs UETHKOM Ha PACCTOSHHUE 10 JBYX
METpPOB. B 0CHOBaHHM My3BIPst HMEETCA UTOILIA3MATHYECKOE KOJIBLO M OTIOKCHHE
KapotuHa. B 9ToM Iy3bipe KO BpeMeHH cO3peBaHMs CIOPAHTHs PAa3BHBAETCH TAaKOe
BBICOKOC TYPropHO€ JaBJICHHE, YTO Ha €T0 MIOBEPXHOCTH BBIIABINBAIOTCS GECTSAIIHE
KanenbKH XUIKOCTH. [IpH 0HOCTOPOHHEM OCBEIIIEHHH ITy3BIPS CBETOBBIE Ty IIpe-
JOMIIAIOTCS B HEM U HA LIUTOILIA3MATHYECKOM KOJIBIE C MPOTHBOION0KHON OT HCTOY-
HHKa CBETa CTOPOHE 00pasyIOT CBETOBOE NATHO B 3ToM MecTe HakamamBaioTes poc-
TOBBIC BCIICCTBA U HAYHHACTCS HHTEHCHBHBIH POCT, IPHUBOAAIIMNA K TIONOKHUTEIBHO-
My otorponudeckomy u3ruby criopanruenocua. B 51o Bpems HabyXaeT CIU3HCTOE
KOIIBIIO, PACIIONOKEHHOE HENOCPEICTBEHHO Mo/ criopanrieM. I[ly3sips criopaHTHe-
HOCLA JIONACTCA HA BEPIIHHE, CIIOPAHTHI OTPHIBACTCS M CHIIOH OTOpPACHIBACTCS B
CTOpOHY HCTOYHHKA cBeTa. Ocobenno peskue GoToTponuyeckue H3rubb HabmOMa-
I0TCA TIPH JICHCTBHH JTydel CHHe-QHOICTOBOM YacTH crieKTpa. Criopanrwit, nagas,
TIepeBOPAYHBACTCSA TAKUM 06Pa3oM, YTO €ro HHXKHAA YIUTOWEHHAS YaCTh, HECYIIAs
OCTATKH XHJKOCTH, obpaieHa KHu3y. CrIopaHrHil ILIOTHO IPUJTHIIAET K TPABE U BME-
CTe ¢ HEell TOTIa1aeT B NMIIEBAPHTEILHBINA TPAKT XHUBOTHOTO. [To/1 /elicTBHEM THIIe-
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PucyHok 48. Piptocephalis: | — cnopanriesocel co
CNOPaHTHOJISAMH, 2 — J1eTajlb CTPOEHHUS OJJHOH BETBH.

BapHTENIbHBIX (EPMEHTOB Ky THHH3HPOBAHHAS
00004YKa criopaHrus paspylaeTcs, clopbl
0CBOOOXKAAOTCS M, OKa3aBILIHCh HAa HABO3E
TpaBOsAIHBIX, pOpacTaioT B MuLIeTHH. Heob-
XOJUMOCTH MOTIaJjaHHs Ha TpaBy ¢ Mociaeay-
IOLIMM MOTIalaHHEM Ha crienddHueckuii cyo-
cTpaT 0OBACHACT SKOJIOTHYECKHUH CMBICT (O- 8
TOTPOMUYECKHX H3rHOOB CHOpPaHrHEeHoCcHa y 3
nu100601yc, Kak 1 y OOJBUIMHCTBA APYTHX

KONpOTpOQHBIX IPHOOB.

VY yactH MykopoBBIX HabnrofaeTcs ne-
PEXO OT CMOPAHTHOCIOP K KOHUIHAM Yepe3
MaJ0CHOpPOBbIE H OHOCIIOPOBLIE CIIOPAHTHH, Ha3bIBaEMble COPAHTHOJAAMH. B ka-
4ecTBe MPHMEPa TAaKOTO MEPEX0ia MOXKHO MPHBECTH PO TAMHUAMYM — Thamnidium.
Buasl 3Toro pona konpoTpodbl H 4acTo BCTPEYaroTCs Ha KOHCKOM HaBo3e. Y HHX Ha
KOHLE O4E€HB JUTHHHOI'O CTIOPaHTHEHOCIA PACIIOIOKEH KPYITHBIH MHOTOCIIOPOBBIH cHo-
paHruit ¢ komoHkod. Ha koHIax OOKOBBIX OTBETBIEHHI 3TOro e CrnopaHTHeHocla
CHAAT MHOTOYHCJICHHBIE MEJIKHE CIIOPAHTHOMIH, HE HMEIONIME KOJIOHKH M COACpIKa-
mue Masio cop ot 4 no 10 (puc. 49). Y BunoB pona xeroxsianuyM — Chaetocladium,
Napa3sUTHPYIOIUX HAa APYTrHX MYKOPOBBIX rpubax, (OpMHPYOTCS TOJIBKO ORHOCIIO-
POBBIE CITOPAHTHOJIH, KOTOPBIE MOXXHO CPaBHHUTh C KOHUAUAMH. OT HAaCTOSILMX IK30-
reHHO (HOPMHPYIOIINXCA KOHUAHH OHH OTVIHYAIOTCs NBOMHON 0007104KOH- ONHH €10
COOCTBEHHO CIIOpBI, BTOPOH — coXpaHUBIIasicsa obonouka cropaHrus (puc. 50, ).
HHTepeceH MexaHH3M INapasHTH3Ma BHIIOB XETOKJIAAUYM . YKE Ha HEKOTOPOM pac-
CTOSIHHH OT MHIIEIHS Napa3uTa rHda Xo3sMHAa HAYHHAET PacTH MO HalpaBICHHIO K
HEH M CHJIBHO BETBUTCSH, OCOOEHHO €CIIM MHMIIEIHH X0351MHa NPHHAAICKHUT K MPOTH-
BOMOJIOXKHOMY no:1y. [ociie conpukOCHOBEHHS KOHYHKa THBI Mapa3uTa ¢ THoi Xo-
31HHA 3TOT KOHYHUK OTAEIACTCS NEPETOPONIKOH, a MEPErOPOaKa MEX Y THPON X0351H-
Ha M OTAEIHMBLIEHCS KIETKOH napasuTa ucyesaer. [1pH aTom conepxumoe rudb xo3s-
HHa (UMTOMIa3Ma, AApa M T.J.) MEPEXOAMT B pa3pacTaloILyIOCsd KICTKY Mapa3uTa u
dopmupyeTcs Tak Ha3biBaemas HacacbiBaiomas kiaetka (puc. 50, 2) Cnopanruonn

Pucynok 49. Thamnidium: a — cnopaHrui,
6 — CNOpaHTHOAH, B — CIIOPaHTHEHOCE.
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A

Pucynok 50. Chaetocladium: A — cnopanruenocen ¢ 3urotol (3) u cnopanruonsamu (CIT), b (1-5) —
cTaguH GopMHpoBaHHs HacackiBaroulero kietku HK.

MOTYT npHoOperaTh BBITAHYTYIO QopMy, HampUMEp, BHABI pona munrouedammc—
Piptocephalis (puc. 48). B atom ciiydae oHH UMEIOT Haubonbiee MOpQoIOTHYECKOe
CXOACTBO C UEMOYKaMH KOHUIHH HAa KOHHAHEHOCIIE.

[TonoBo# nporecc B nopsiike MyKopoBbIX OoJiee 01Ho00pa3eH. OH COOTBETCTBYET
OMHCaHHOMY BBIILE 1715 OTAEIa 3UMroMHKoTa. Hekotopsie Mopostornyeckie ocooeH-
HOCTH OTJHMYAIOT 3MTOTHl OTAEABHBIX POAOB. Tak, y BUAOB pONOB (PUKOMHIIEC —
Phycomyces n Absidia ot cycne30poB (MoABECKOB ) WIH 3UTOGOPOB, OTACIAIOIIUX CIIH-
BAIOLIMECS KIETKU-TaMETAaHIMH OT OCTaIbHOTO MHIICIHS, OTXOIAT BBIPOCTBI- MPUAAT-
KH, OKpy»atomue 3urory (puc. 43, 46). Y BunoB pona moprHeperwia — Mortierella
3UTOTBI OKPY>KEHBI PBIXJIBIM CIJICTEHHEM TaKHX MPHAATKOB, KOTOPBIE YacTO Meperuie-
TalOTCA ¢ OTBETBIECHHSIMH
BEreTaTHBHBIX U], 06pa3sys
KakK OBl PBIXJIYIO 00EpTKY
BOKpYT 3UroThl. B pe3ynsra-
Te oOpasyercs Kak Obl 3aua-
TOYHOE MJIOAOBOE TENO —
3urokapn (puc. 51).

Hopsiaok 3na0r0-
HOBbIE
(Endogonales)

PucyHnox 51. Mortierella: A — crniopaHriHeHOcel ¢ MHOTOCTIOPO-
BbIMM CIIOpaHTHsIMH, B — 3urora ¢ okpyxalowumu ee rudamu Y rpu6oB nopska H-

(3auatovHoE “TII0A0BOE TEsno”). JOTOHOBBIX 3UIOTHI M MHO-
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TOCIIOPOBBIE CIIOPAHTHU 0€3 KOJIOHKH (HOPMHPYIOTCS BHYTPH IUIOTHOH OOEPTKH H3
rH¢, B pe3yasTaTe 4ero 00pasytoTcs MI0JOBhIE TeIa, cnopokapnbl. OHH HMEIOT BUI
IUIOTHBIX XKETOBATIX KJIyOEHLKOB OT HECKOJIBKUX MM A0 2—-3 ¢M B quameTpe (pHc. 52).
OOBIYHO CMIOPOKAPIBI Pa3BHBAIOTCS B MOYBE. DHIOTOHOBBIE — IOYBEHHBIE I'PHOBI
HIIH canpoTpodbl Ha pacTHTENbHbIX ocTaTkaXx. Hanbonee pacnpocTpaHeHHbill BUA,
OOHTAIOUIHA Ha MEPTBOM ApeBecHHe Ha MENKHX BajexXHBIX BeToukax, Endogone
lactiflua, ¢ »xenToBaThIMM CiOpoKapramMi 1-2 c¢cM B nuamertpe. Ecnu paspe3ars He-
3pesiblii Ciopokapn 3Toro rpuda, To Ha pa3pese BhICTyNaeT OlefAHO-po30BaTad XKHI-
kocTh (“Mieunsiit cox”). Tlonosoif mpo-
LIECC Y 9TOTO BH1a raMeTaHrioramus. Jlpe
coceiHue THQBI, U3 KOTOPBIX ofHA bonee
TOHKas, OTAEAIOT KOHEYHbIE KJIETKH, B KO-
TOPBIX OCTAETCA [10 OAHOMY sApPY. Snpo u3
MEeHbIIEH KIIETKH MEPeXoauT B 60NBLIYIO,
a 3areM oba siapa BMECTE € LUTOILIa3MOMI
NepexoAaT B BBIPOCT, 0Opa3yloluniics H3
OonpuIei, NPeanoI0KUTENbHO XKEHCKOH,
knetku. M3 BeIpocTa pa3BHBaeTcs 3UIoTa,
OfI€BALOIIASCS HECKOJIBKUMH 000704KaMH
(puc. 52). Ilocae nepHona Mokosl, B TeYe-
HHE KOTOPOTO 3UroTa COXpaHsAEeT AByAnep-
HOCTb, OHA IPOPACTAET, YEMY NPEAIIECTBY-
€T CJIMSIHHE SIIEP U MOCIeayIOWEe PEayK-
UHOHHOE JAeJIeHHEe NUIUIOMAHOTO sAapa.
3nech HEOOXOAMMO OTMETHThL 3HAYHTEb- ,
HbIH IEPHONI IBYANEPHOCTH , CTOIb XapaK- Pucynok 52. Endogone: 1 — cniopokapr, 2 — crio-
TEPHBIN 1A TPUOOB C KIETOUHBIM MUlle- paHruii co cnopaMu, 3 — 3urota (B pa3pese).
JHEM OTOEIOB aCKOMUKOTa H OasHAMO-

MHKOTA.

ITopsinok riiomoBule (Glomerales)'

MuxkopH3Hble rpu6bl, 06muraTasie cHMOHOTpOdBI, 00pasyolne IHA0TPOPHYIO
apOyCKyJISIPHYI0O MHKOpPH3Y C TPaBAHHCTBIMH PacT€HHAMH. B 0CHOBHOM 3TO BHbI
pona romyc Glomus (puc. 53-54). I'pubdam 3Toii rpynins! B OC/IEAHEE AECATHIETHE
yIesnseTcsi 3Ha4yHTeIbHOe BHHMAHHE HCCIIeN0BaTeaed H NPAKTHKOB, MOCKOIBKY €€
NpencTaBuTeNH, HazbiBaeMble AM-rpHbamMH, cocoOCTBYIOT MOBBILIEHUIO YpOXKas
psiia CenbCKOXO3SMCTBEHHBIX Ky IbTyp. THIHYHBIN NOMOBOM NPOLECC — 3HroraMHs
OIHCaH TOJABKO Y ABYX BUIOB 3TOr0 NopsaKa.

Ipu 3HAOTPOQHBIX MHKOpH3aX MHUEIHH IpHba pacnpoCTpaHseTCs MIaBHBIM
o0pa3om BHYTPH TKaHeH KOPHS B KOPOBOH MapeHXHMeE 110 MEXKJIETHHKaM H BHYTPH-
KJIETOYHO H OTHOCHTEIBHO Majo BBIXOAHUT Hapyxy. IIpH 9ToM kOpHEBble BOIOCKH Y

' ApGycKynsapHble MUKOpH3HBIe TPHOBI B Hayase 21 Beka 1Mo KOMIIIEKCY MOP(OIOrHUECKHX U MOJIeKY-
JIAPHBIX MPU3HAKOB BhLAeaWIH B oTaen Glomeromycota (Schuessler at al. 2001). B HacTosniee spems

p
BeAYTCs] MHTEHCHBHblE TAKCOHOMUYECKHE HCCIIeI0BaHUS YTOH TPYMIIBL.
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Pucynox 53. Pa3Butne rpu6oB pona Glomus B kieTxkax xop-
Hel pacTenuit: 1 — KpymnHble criopsl; 2 — GOKOBBIE My3bIPb-
KH; 3 — KOPHEBOH BOJIOCOK; 4 — anmmnpecopHii; 5 — KopTekc;
6 — apOycKynsl; 7 — My3bIPBKH.

KOpHs coXpaHsaoTcs. TunuyHas
3HA0TpOdHAs MUKOpH3a Xapak-
TepHa JUI1 MHOTHUX TpaBsSHHC-
TbIX pacTeHUH. IToapoGHee o
MHKOpPH3aXx CM. B pazfene “JKko-
JIoTUst TPHOOB”.

Ilopsinox 3uTOMOGTO-
poBbIe
(Entomophthorales)

Buasl nopsaka — B oc-
HOBHOM Iapa3uThl HACEKOMBIX,
OTKyJa MPOU30LLIO ero Ha3pa-
Hue. HeMHorne Buapl — mnapa-
3UTBl LUIAMOYHBIX TPHOOB, BO-
Jlopociieit, 3apoCTKOB MarnopoT-
HukoB. Ectb xonpoduner. Mu-
ueaui B 3pesioM COCTOSHHUH

Pucynok 54. Glomus: | — cniopbl Ha no-
BEPXHOCTH KOPHS pacTeHMs, 2 — amnpec-
copuu (a) u apOyckyns! (6) B kopHe, 3 —
CIIOpBI.
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MHOTOKJIETOYHBIH, a caMH KJIETKH MHorosAepHble. becnonoe pasMHOXKeHHE ocylie-
CTBNIACTCA KOHHIHAMH, KOTOPBIE HaCTO aKTUBHO OTOPAchIBAlOTCA OT KOHHAMEHOCHA.

Topsinox BkiIrouaet okono 70 BUIOB, OTHOCAWMXCA K 6—7 poxnaM. HanbGonee
pacnpocTpaHEH U XOpollo H3yueH Bo30yaHTenb “oceHHel Oose3Hu Myx” — Entomo-
phthora muscae (puc. 55). Ero xoHuaus, nonazaas Ha Myxy, IpopactaeT B pOCTKOBYIO
TpyOKy, rudy, BHeAPAIOUIYIOCS B TEJIO HacekoMoro. B skupoBoM Tene Myxu ruda pas-
pacTaeTcs W 3aTeM PAclajiacTcs Ha MHOTOS/ICPHBIE KIETKH “THEHHBIE Tesa”, KOTO-

Pucynox 55. Entomophthora muscae: 1 — nopaxeHHast Myxa, OKpY>X€HHast [IOPOLIKOM KOHHIHH, 2 —
KOHH/IMEHOCLIBI C KOHUJIMAMH, 3 — “OTCTpENNBaHUE” KOHUIUH.

pble pa3HOCATCS MO BceMy Teny HacekoMmoro. VX koJnuecTBo yBeJIMUUBaeTCs 3a CHET
JeJIeHNs WK TIOYKOBaHUS, M MopaXKE€HHAsA MyxXa norubaet uepes 2—3 1aHA NMocJe 3apa-
KeHus. M3 npixaTeabHbIX OTBepCTHH €€ XUTHHOBOTO [TOKPOBA BHICOBBIBAIOTCS HEBET-
BsiLLHecs OynaBOBHAHBIE KOHMIHEHOCLBI, HECYILIHE HA KOHIIE [ApOBHIHYIO MHOTO-
sAepHy1o koHuauio. [Ipu co3peBaHHH oHa oTOpachlBaeTcs, kKak Obl OTCTpenUBaeTCs
Ha paccTosiHue 70 2 cM. MHorourcieHHble KOHHAUKH 00pa3yloT BOKpYyr norudiuei
MYXH MyYHHUCTBIN HasET. Takylo kKapTHHY YacTO MOXKHO HabJII0/1aTh OCEHBIO Ha OKOH-
HbIX ctekax. KoHnaun sHToMo@TOpbl CHapYXH HOKPBITHL CIIM3bI0 U IO3ITOMY JIETKO
NpUIKNAIOT K Teny MyxH. Eciau koHHauA He onajaer Ha HacekoMoe, TO OHa BHOBb
npopacTaeT B KOHMJAHEHOCEL, H TaK MOXET MOBTOPATHCA HECKOJIBKO pa3, MoKa oue-
pefHas co3peBllias KOHUIUA He TONajeT Ha HY»KHBIH U1 pa3BUTHA rpuba cyberpar —
Ha Myxy. [losoBoit npoliecc y E. muscae He HaleH, HO y ApyrMX BUAOB poJa 3HTO-
Mo¢Topa OH H3BECTEH M 3aKIIIOYAETCS B CIAMSAHUH IBYX OAHOSJCPHBIX KIETOK.
3HTOMOGTOPOBBIC IPHOBI IPOSABIAIOT JOBOJLHO Y3KYy10 CIELHANN3aLlHIo K Ha-
CeKOMBIM-X0351¢BaM. BOJIBIIMHCTBO — 0OJIMraTHble Mapa3uThl U UX HE YAAETCA Bbl-
palMBaTh B YHUCTOH KyJbType, YTO 3HAUMUTEJbHO CAEP)KHUBACT UX MPHUMEHEHHE Kak
cpencTBo 6HoI0rHIecKoi 60pbObI ¢ HACEKOMBIMH-BPEUTENSAMH CEJIbCKOXO3SHCTBEH-
HBIX pacTeHHi u JecHbIX nopoa. OmHako HHPEKIIMOHHBIH MaTepHan yaaéTcsl HaKo-
MUTh 3apaxkas UCKyCCTBEHHO HACEKOMBIX B J1a0OPaTOPHBIX YCIOBHAX. 3aTeéM X Bbl-
MyCKaIOT B PUPOAHBIC OYark CKOIUICHHS BpeauTeNnei (T1ei, COBOK, capaHuM U T.1.),
BBI3bIBasi MCKYCCTBEHHYIO 3MTH300THIO, T. €. MaccoBoe 3a0oneBaHne U THOENb.
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PucyHok 56. Basidiobolus ranarum: 1 — xoHnaueHrocell c
KOHUIHell; 2 — BepXyHnika KOHMAMEHOCUA, OTAeNHBLIAsACS C
KOHMAMEH; 3 — KOHHINS; 4 — BepXyllUKa KOHHANEHOCIA; 5—
8 — nonoBoii npouecc U 00pa3oBaHHE 3UTOTHI.

CTaBJIAIOT CO00M UX CaMOCTOATEIBHYIO IBOIIOLH-
OHHYIO BETBb, YKJIOHUBIIYIOCS I10 Py IIPU3HAKOB
B CBS3H C Y3KOH CHie{HaIu3aLUel — fapa3uTH3MOM
Ha HACEKOMBIX.

ITopsinok 300narosble (Zoopagales)

VY3kocnenuanu3upoBaHHas Ipya rno4seH-
HBIX rpuboB, 0OHTAIOMMX B [T0YBE, HABO3E, JIUCTO-
BOM OTMaJie M ABJAIOLWHNXCA OOMUraTHbIMU Iapa3u-
TaAMHM MM, BO3MOXKHO, XHIIHHKAMH [OYBEHHBIX
amEOD, HemaTo, JHUYHMHOK HaceKoMbIX. Biumouaer
Bcero okono 10 BupoB u3 3-4 pogos. Muuenuit
O4YEeHb TOHKHH, CHaYala HEKJIETOYHbIN, HO OBICTPO
CTAHOBHMTCSI MHOTOKJIETOYHBIM. [loBepXHOCTh TH(D
KJIeHKas, 4TO CBA3aHO C YIAaBIWBaHUEM TOABHKHBIX
YKUBOTHBIX-X035€B: HeMaTo, aMEO u 1.4. Tamiom y
BCEX BHJIOB peAyuupoBaH. OH COCTOUT U3 KOPOT-
KUX rd¢), pa3BUBAIOIIMXCS B TEJIE XO35HHA, U KOHU-
IHEHOCLEB, BBICOBBIBAIOIIUXCS Hapyxy. Kounnuu
WM OMHOYHbBIE, 0OBIYHO 00pasytoiuecs no 6okam
KOHHAHEHOCLA, WIH B LIEMOYKaX, eCIH (GOpPMHPYIOT-
cs1 Ha ero BepliMHe. KoHnIuu HeKoTOphIX BUIOB UMe-
0T OTPOCTKH B BHJIE 3aKPYUYEHHbIX HUTEH, 4TO 0bec-
MIEYHUBAET JIy4lllee NpPUKpPEIUICHHE K TeJTy XO35SHHA.
IpencraBureny pona 3oomnare Zoopage, y KOTOPBIX

OnMH M3 HHTEpECHBIX
MpeACcTaBUTENIeH 3TOrO MopsiKa
Basidiobolus ranarum pa3susa-
eTCs Ha 9KCKpEMEHTaX JIArYILEeK
u siepuu. B otuuure ot npyrux
BHUIIOB €10 MHOTOKJICTOYHBIH MH-
UETHH COCTOMUT U3 CTPOTO OITHO-
sjiepHBIX KieTtok. Ha Muuenauu
Pa3BUBACTCS KOHUIHAIIBHOE CIIO-
POHOIIEHHE C aKTUBHBIM OTOpa-
CHIBAHHEM KpPYITHBIX OBaJIbHBIX
KOHUAMH. 3UrOThl BO3HHUKAIOT B
pe3y/IbTaTe KOHBIOT ALK JIBYX CO-
CEIHHUX KJIETOK OHOM U TOM Xke
rudsl (puc. 56).

DHTOMOGTOPOBBIE TPHOKI
OIU3KHM K MYKOPOBBIM, HO NpeI-

Pucynok 57. Zoopage: 1 — rpmn6 c ra-
YCTOPHUAMH B Tesie ameObl, 2 — rudbl
1[eMOYKaMH KOHUIAMH.
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KOHHJIMH Pa3BHBAIOTCS B 1enoukax (puc. 57) u pona H10-
koxayc Endocochlis, y KOTOpbIX KOHMANH OJMHOYHBIE, pa3-
BHBaIOTCs Ha aMédax (puc. 58).

Ha ocHoBe uznoxeHHOro 0030pa kj1acca 3UroMHIic-
Thl MOYKHO TIPEIITOJI0XKHTD, YTO 3Ta rpynna (GHIOTeHETH-
YECKH CBA3aHA ¢ KAKHMH-TO 0osiee MPUMHTHBHBIMH, BO3-
MOXHO, XHTPHIHEBBIMH IPHOAMH, Y TPATHBLUMMH [1OIBHXK-
HBIC CTaJMHM B CBSI3M C NIEPEXONOM K Ha3eMHOMY oOpa3zy
’KH3HH, YTO, B CBOIO OUCPE[Ib, IPHBEJIO K Mopdosoruyec-
KHM H3MEHEHHUSM: Pa3BHTHIO HEKJIETOYHOTO MHUIIEIHUS, BO3-
HHKHOBEHHIO CITOPAaHTHOCIIOP H KOHH/IHIA, 3UTOTaMHH.

Knacc TPUXOMUMUETBI (TRICHOMYCETES)

Knace Trichomycetes 0ObeIHHACT OPraHU3MBbl CKO-
pee 1o HKoIoro-TpoUYEecKoMy TIPH3HAKY, YEM 1O MOp-
¢osoruu U nHKIaM pa3BHTHS. Bce oHH— oOHTaTe M KH-
IIEYHUKA WJIH XHTHHOBBIX MOKPOBOB WICHHCTOHOTHX, B
OCHOBHOM HaCEKOMBIX. JHIOCHUMOHOHTHI HIIM CallpOTPO-
¢b1. BeretaTHBHOE TEJIO — MHOTOSJICPHBIH HECENTHPO-
BaHHbIH BETBALIMICA MUIIEJINH, PEXe CENTHPOBAHHBIH C
nepHOpUpOBaHHBIMH 1EPETOPOJAKAMH.

Bxurouaer yetbipe nopsaka.

Pucynox 58. Endocochlus.: | —
HOpﬂIlOK XapmneJjJjoBble (Harpellales) Ta1710M rpiba ¢ 3Urocrnopamu B

Tene amebbl, 2 — KOHMJIMEHO-

. cell ¢ KOHMIAUAMHU.
Tosbko Y NpCACTaBHTCIICH 3TOTO IOPANAKa U3BCCTCH

TUIUYHBIN N0JIOBOH MPOLIECC, 3UTOraMHsl, H THITHYHBIE TPUXOCHOPB! (KOHUAUH HWIH
OJIHOCTIOPOBBIE CIIOPAHTHOJIH), HECYIIIHE Y MECTa CBOETO MmpHKperuieHus K rude |
Wid 4 HUTEBUIHBIX TOHKO MCYEPYEHHBIX NPUAATKA. DTH NPUAATKH CHa4aJsia CKpyue-
HBI, @ IPH CO3PEBAHNH M OTAENCHHH TPUXOCTIOPhI OHH PACKPYYHMBAIOTCS H, BEPOSTHO,
CJIy’KaT Juld 3aXBaTa COOTBETCTBYIOLIETO dKHBOTHOTO HJIHM NIPHKPETIIIEHHUA K HEMY (KaK,
Hanpumep, y Harpella melusinae, pactyiero Ha Moukax) (puc. 59). B coctas wie-
TOUYHBIX CTEHOK BXOJAT XHTHH H XuTo3aH (N-IJII0K03aMHH). Y rpencTaBuTene apy-
THX MOPAJKOB MOJIOBOMH MPOUECC MOXKET ObITH CHIIBHO YIPOIIEH H NPeICTaBieH CIIH-
SHMEM JBYX MPOTOIUIACTOB C APaMH, 000COOMBIIMXCS B TIpe/iesiaX OfHOH HUTH, WIIH
MOTYT CIIMBAThLCS JiBa SAPA, HAXOMAIIMECS B OJHOH KIIETKe.

Ilopsanok acennapuenslie (Asellariales)

[IpencTaBuTEIH TIOPAAKA TPH OECTIONOM Pa3MHOXKEHHH 00pa3yroT UENOYKH “ap-
Tpocnop”, pa3BMBAIOLIMECS N3 CEIMEHTOB M. X UMHUECKHI COCTAaB KJIETOYHBIX CTE-
HOK CXOJIEH € MPEIbLAY MM MopsakoM (pHc. 60).
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Pucyuok 59. Harpella melusinae: 1 -— TaajioM W KOHHAHEHOCEH ¢ KOHMAHAMH (TpHXocropamu), 2 —
TPHUXOCMOpa C NPHAATKAMH. 3 — OTAEAAIONIAACSH TPUXOCMOpa, 4 — 3HroTa.

B nocneanee Bpems nopsaaku Harpellales w Asellariales yacTo MoMemwalor B
knacc Zygomycetes (Miwonnep, Jledduep, 1995), u Torna B kiacce Trichomycetes oc-
TAlOTCA /1Ba MOPAIKA.

Ilopsinok 3xkpunoBbie (Eccrinales)

Bunb! nopska o6pa3yroT HeGonbIIHE OHOOCEBBIE TANIOMbI, IPHKPEIISIOIHE-
sl K KMLIEYHHUKY WIN XHTHHOBOMY TOKPOBY WICHHCTOHOIMX MOAYLIKOOOpa3HOM MpH-
cockoil. becnosoe pasMHOXEHHE — IHAOTEHHBIE CTIOPAHTHOCIIOPH] B OTHOCIIOPOBBIX
HJIM MHOTOCTIOPOBBIX CTIOpaHruax. B KJIETOYHBIX CTEHKaX LE0103a. XUTHHA HET.

Ilopsinok amebupoBble (Amoebidales)

Jns 6ecrnionioro pasMHOXKEHHS XapaKTepHa aMeOOUIHas CTa s, Haps Iy €O CIo-
panrdocnopaMd. KieToynble CTEHKH COCTOST M3 rajlakTO3aMUHA U rajlakTaHa, uTo
onpeznenseT H30IUPOBAHHOE NON0KEHHE aMEOUIOBBIX B CHCTEME IPHOOB.

OO6uTaroT Ha BOJHBIX HACEKOMBIX M pakooOpa3HbIX. DHAOTeHHAs COPAHIHOC-
nopa, MomaB Ha TeJO XO351MHA, NPOpacTaeT B Hepa3BETBIEHHbIH TalJIOM, KOTOPBIH
LEJMKOM NpeBpaniaeTcs B CIOpaHrui co cnopaHruocnopamu. MHorna B ciopaHruu
BMecTO crop GopMupyiorcs améOsl. OHH BHIXOIST HapYKy, pacTyT Ha XO3sSHHe, 3a-
TeM BbIpa0aThIBAIOT KJICTOYHYIO CTEHKY M B HUX BHOBb 00Pa3ylOTCs CIIOPaHTHOCIIO-
pbl. B 1uKie pa3BuTHs IPHCYTCTBYIOT TOJICTOCTEHHBIE MOKOSILIHMECS CIIOPHI.

TpuxoMULIETBl — OTHOCHTENIBHO Majl0 U3Y4eHHas rpynmna. DT0T KJIacc 4yacTo
paccMaTpuBaloT Kak GopManbHbIi TaKCOH, 00BE IMHAIOINI OPraHU3MBbI C HEH3BECT-



CucteMatnka rpubos: OTaen suroMukora — Zygomycota 67

HBIMH (HIOTCHETHYECKH-
MH CBA3AMHU. XOTd 3Ta Ipyn-
I1a U3BECTHA yXKe B TeUECHHE
noutH 150 1et, eé Guonorus
U TeM Oosiee mpoHCXoxe-
HHME OCTAIOTCs HESICHBIMH.
He sceH Taxxke u xapaxkTep
B3aHMOOTHOILIEHHH TPHUXO-
MHIETOB C YICHHCTOHOTH-
MH, Ha KOTOPBIX OHH TOCe-
JI0TCA: TO JIM 3TO Mapasu-
TH3M, TO JI KOMMEHCaJTH3M.
CylecTByeT npeanonoxe-
HME, YTO TPUXOMHLETHl —
He rpubbl, a BOIOPOCIH, YT-
paTuBmINe XJI0pOodUII H
IPUCTIOCOOMBIIIHECS K YKH3-
HH Ha BOJIHBIX YJIEHUCTOHO-
THX.

ITo pa3noobpasuto no-
70BOro ¥ 0coOeHHo Gecro-
I0TO pa3MHOXEHHs, cOCTa-
BY KJICTOYHOH CTEHKH MOX-
HO MIPEAINONA0KHUTh, YTO 3TO
cbopras rpynna. CxoIcTBo
B CTPOEHHH TaJJI0Ma MOXET
OBITH CBSI3aHO CO CXOJHBIM
00pa3oM )KU3HH Ha YICHHC-
TOHOTHX.

Pucynok 60. TpuxoMuuetsl. | — tamiom (oOumit Buna); 2 —
Acellaria: a — cnopanruocnopa, 6 —— BepxXyulka TaJuiomMa ¢ myc-
TBIMH CMOpaHruaMu; 3 — Spartiella — KOHMIUM ¢ NpHAATKAMHU
[0 M Tocie OTACICHHs OT KoHUaueHocua; 4 — Enterobryus ele-
gans,o0LMH BUA TaJuIOMa.
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OTIET ACKOMHKOTA, W CYMYATBIE T'PUBbI —
AscomycoTA

ACKOMHKOTa — IpHOBI ¢ KJICTOYHBIM, HJIH CENITUPOBaHHBIM MHIIEINEM, BKITIO-
yarouue okoso 30 000 BunoB, o4eHb pa3HOOOPa3HBIX MO CTPOCHUIO, pa3Mepam, 00-
pasy )KM3HH, 00beIMHIEMbIX OJHUM OOLIMM NIPU3HAKOM: B Pe3yNnbTaTe [OJIOBOTO Mpo-
11ecca y HUX 00pasyroTcs SHIOTEHHBIE CIIOPbl — aCKOCHOPBI, 3aK/IIOYEHHBIE B OTHO-
KJIETOYHOM BMECTHIIHIIIE — CYMKe WIM acKe (I1apOBHIHOH, OyIaBOBHIHOH WU LIH-
JuHIgpudeckoit popMbl).

Bropo#i BakHbIH AUArHOCTUYECKUH MPU3HAK OTAejla aCKOMHUKOTAa — MPHUCYT-
CTBHE JIaMEJJIAPHBIX JBYCIOHHBIX KJIETOUHBIX CTEHOK C TOHKHM 3JIeKTPOHHOILIOT-
HBIM HapyXHBIM CJIOEM H OTHOCHTENIbHO TOJICTBIM 3J1eKTPOHHONPO3pauHbIM BHYT-
pPEHHUM cioeM. Y cllefyrollero oTaena 6asuanoMukoTa (Basidiomycota) OHU MHOTO-
CJIOMHBIE.

B cocraB k1eTo4HOH CTeHKH, KaK U Y XUTPUAHMOMHULETOB, BXOIAT MOJIHUCaXapH-
JBl — XMTHH M B-IITIOKaH. Y 4acTH BUAOB, 00beIMHACMBIX B KJ1acc Hemiascomycetes —
MaHHaH U B-DJIFOKaH.

BeretaTtuBHOe Teno — pa3BeTBIEHHBIH TAIVIOWAHBI MUUENUH, COCTOAILHNHA U3
OJHO- MM MHOTOSJEPHBIX KJIETOK, pa3fielIEHHbIX MepPeropoakamMy, wiu cenramu. B

Pucynok 61. A — O6wwmit Bua no-
paXxeHUst MyYHHCTON pocoii JIucTa 2
MeayHH1bl. b — Tunsl kKoHWAHAIb-

HBIX CIOPOHOUIEHHH CyMuaThiX
rpu6oB: | — oTaenbHbIe KOHUEHOC-

bl ¢ KOHUIUAMH, 2 — JIOKe, 3 —
MHKHHUIBL.
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Pucynok 62. Tlonosoit mpouecc 1 pasBuTHe CyMOk y Pyronema omphaloides: 1 — rpymnmna nojaoBbIX
OpraHoB, 2a — aHTEPUIHHi, 6, B — aCKOTOH ¢ TPHXOTHHOH, 3 — pa3BUTHE ABYANCPHBIX (AnKapHOTHY-
HBIX) ACKOTEHHBIX TH() N3 OTIIONOTBOPEHHOrO aKCKOroHa, 4 — cxeMa 00pa30BaHus CYMOK M3 aCKOTCH-
HBIX TH{) C MTOMOIIbIO KPIOUKA, 5 — MOJI0/1asi U 3peNas CyMKa ¢ aCKOCTIOpaMH.

IEHTPE CEMNThI 0CTAETCs Nopa, Yepe3 KOTOPYIO U3 KJICTKH B KJIETKY MUTPHPYIOT KIle-
TOYHBIC OPraHe/UIbl K OCYIIECTBIAETCS CBA3b MEXK/Y UMTOIIA3MOH OTAC/IBHBIX Kile-
TOK. Y HEKOTOPBIX aCKOMHLETOB, HAIPUMEP, IPOXKIKEH (1OPs 10K Saccharomycetales)
BEreTaTMBHOE TEJ0 — OIMHOUYHBIE MOYKYIOUIHECS KICTKH.

Becrnonoe pa3sMHOKEHHE IK30TCHHBIMH KOHHIHAMH, GOPMHPYFOIHMHCS HA KO-
HUAMEHOCHAX Pa3HOO0Opa3Horo cTpoeHus (puc. 61 5). B nukie pasBUTHI aCKOMMKO-
Ta yacTo NpeolrajaeT KOHUIHATBHOE CTIOPOHOIICHHE, KOTOPOE CIIYKHT [UIs Macco-
BOTO Pacce/ICHHs B TCUCHHE BEreTalHu. Y MapasuTHhIX aCKOMHUKOTA KOHHUHATBHOC
CTIIOpOHOIIEHHE YaILE PA3BHBACTCA HA )KHBOM PACTCHHH-X03IHHE, 2 CyM4aToe — yKe
Ha ero OTMEPILMX YacTsaX (JIKCThAX, CTEOIX).

[To0BO# MpoLECcC — raMeTAHTHOraMMsl ~— CIIMSHHE JIBYX MHOTOS/IEPHBIX Kiie-
Tok ¢ HeH(PEPEHIIUPOBAHHBIM Ha FaAMEThl COAEPKUMBIM. Y BBICUIHX CyMYaThIX OH
6AH30K K 0OOTaMHH '

Cpenn aCKOMHKOTA €CTh KaK FOMOTA/UIMYHBIC TaK W IeTEPOTANIHIHBIC BUIDI,
MpHYEM reTepOTALITH3M 31¢Ch OHNONAPHBIH. THIHYHBIN MOT0BOH NPOLECC H3YYEH Y
Pyronema omphaloides (puc. 62). Xenckuii 1o10BoH opraH — apXMKapn cOCTOMT
3 IBYX MHOTOSIEPHBIX KJICTOK: GOMbLIEH — acCKOroHa U OTXOAALUEH OT HEeTo BBEPX
MEHbILECH — TPUXOTHHBI, OBICTPO TEPSIOIIIEH CBOE COMEPKUMOE. AHTEPUIAMH, O11-
HOKJICTOYHBIH 1 MHOTOSEPHBIH, IPH OIIOAOTBOPEHHH MEPEIUBACT CBOC COACPHKH-
MOe 4epe3 TPUXOTHHY B aCKOTOH. [IpH 5TOM HMeeT MecTo niasMoramus. Myskckue u
JKCHCKME #pa HE CJMBAIOTCS, @ aCCONHUPYIOTCS B Mapbl — AMKapHOHbI. 13 omuto-
JIOTBOPEHHOTO ACKOTOHA BBIPACTAIOT ACKOTeHHbIe TH(BL. Sipa AuKapHOHA NENATCS

! CyliecTsyeT MMIoTe3a 0 MPOHCXOKICHHN ACKOMHKOTA OT KPacHbIX BOJOPOCIIEH WK OOGUIHMX ¢ HUMH
MPE/IKOB, OCHOBaHHAS Ha CXOACTBE CTPOEHHs HX MOMOBBIX OPraHOB 1 XapakTepa MooBoro Npouecca.
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CHHXPOHHO, B PE3Yy/IbTaTe Yero KakAas KIETKa aCKOTeHHOMH
} rudbl COCPIKUT apy AAep, NN JUKapHOH. JTa cTaaus Ha3bl-
% BaeTCs TUKAPHMOTHYHOMK. VI3 ackoreHHBIX rHd pa3BuBaOTCS
i cymku. Koneunas kiierka ackoreHHoi rudbl 3arubaercs B BUE
1[ Kprouka, a sapa e AMKapuOHa CHHXPOHHO JEJATCA B MecTe
| neperuba. OqHa napa sep ocTaércs B MecTe nepernda, a BTo-
pasi mapa pasfieJisieTcs: OHO PO NEPEXOUT B KOHYHK KPIOY-
Ka, a BTopoe — B €0 OCHOBaHHE.

3ateM BO3ZHHKAIOT /IBE MEPErOPOAKH, OTACIAIOIIHNE ABE
OIHOSIEPHBIE U OHY IBYAAEPHYIO KJIETKY. /IBE OtHOAAEPHBIE
KJIETKH CuBatoTCs (03 CIUsHMA saep), BOCCTaHAaBIUBasl ABY-
1 ANEPHOCTh 0a3ajbHON KJIETKH, KOTOpas B AajbHEHIIEM CIO-
coOHa MOBTOPHUTH YKa3aHHBIH LUK U CHOPMHPOBATH €LIE ONHY
cymky. CpenHss aBysAA€pHas KIIeTKa pa3BUBaeTcs B CyMKy. OHa
YBEIHUMNBACTCS B pa3Mepax, BHITATMBAETCH, A1pa JMKapHOHA
CJIMBAIOTCS, 3aTE€M JUIUIOWAHOE SAPO MEHOTHUYECKH AEAMUTCH,
nocje 4ero clenyeT MUTOTHYeCkoe aesieHHe 4 rarioMIHbIX
sA7iep, BOKPYT KoTopblx opMupyrotesa 8 ackocnop. ITpu Heko-
TOPBIX OTKJIOHEHHSIX B IEJICHHU A]€p B CYMKE MOTyT HOpMH-

poBatbCs 2 uiM 4 ackocriopbl. ECTh MHOTOCIIOPOBBIE CYMKH.

K MOMeHTY co3peBaHHs acKOCIIOp B OCTaBIIEHCs LIUTOMN-
Jia3Me CyMKH INIMKOTEH IpeBpaniaeTcs B caxap, TypropHoe AaB-
JieHHe B Hell pe3ko BO3pacTaeT U acKOCHOpHI ¢ CUIToH BhIOpa-
CHIBAIOTCS U3 CYMKH, T.€. MMEET MECTO aKTUBHOE 0TOpachiBa-
HHE acKOCIOp, THITHYHOE [UIA OOJIBIIMHCTBA CyMYaThIX I'PU-
60B. TakuM 00pa3oM, B IIUKJIE pa3BUTHA OONBIIMHCTBA aCKO-
MHKOTAa YepelyI0TCs ranjouHas CTaius — ackocropa, MH-
LETUHA, KOHUIHMHY, TTOJIOBbIE OPraHbl M JIUKAapUOTHYHAsA CTa-
IIUsl — OTUIOROTBOPEHHBIA aCKOTOH, aCKOr€HHbIE TH(BI H KO-
poTKas AMIUIOMIHAA CTaJus — MOJORas CyMKa C JAHMIUIOH[-
Pucynox 63. Cymku ac- HBIM AAPOM.

KOMHUETOB: | — yHHTY- [To cTpoeHUI0 060104KH U cr1OCO0Y 0CBOOOXKACHHUS CHOP

:::::;me, 2 OuTYHH- oy MKH pa3neIAIOT Ha BE FPYIIIIb: NPOTOTYHHKATHBIE HIYTy-

’ HUKaTHBIe (puc. 63). IIpoToTyHHKaTHAS CyMKa MMEET TOHKY1O,

Maio nuddepeHIHpOBaHHY0, PaCcTlIbIBAIOILYIOC] HTH pa3py-

HIaroiyrocs 000JI0UKy, B pe3y/bTaTe Yero ackocropbl 0cBOOOXKAAIOTCA MaCCHBHO.

DYTYHHKAaTHAs CyMKa UMEeT IUIOTHYIO 000JI04KY, 9acTO ¢ OCOOBIM ammnapaToM s

BCKpBIBaHHS U YUaCTBYET, KaK OTIMCAHO BHILIE, B aKTUBHOM 0TOpachIBaHMH acKOCIIOP.

OYTYHHUKATHBIE CYMKH MOTYT OBbITh OJHOCIOHHBIMH — YHMTYHMKATHbIE HIH ABY-

CIOMHBIMH — OUTYHUKATHBIE, YTO CIY)KHUT CYILIECTBEHHBIM CHCTEMATHYECKUM TPH-
3HAKOM JUIS BBIACACHHNA TAKCOHOB paHra KJIaccoB, MOAKIACCOB U MOPSAJIKOB.

B HacTosee BpeMs cHCTeMa CyMYaThIX IPHOOB 110BEpraeTcs CylecTBEHHOM
nepepaboTke M Janeka Aaxe OT BPEMEHHOH CTaOWIBHOCTH; BCE NPEIIOKEHHBIE K
HaCTOALLEMY BPEMEHH CUCTEMbI aCKOMHKOTA TUCKYCCHOHHBL. [10 MHEHHIO OTHOTO U3
aBTOpOB BocbMoro uznanus “Dictionary of the Fungi” (1995) . XoyxcBopTa, B Ha-
cTosUIee BpeMs eIl HeZI0CTAaTOYHO TaHHBIX, 0COOEHHO MONEKYIAPHO-T€HETHYECKHUX,
JU1SL TOCTPOCHUS MOTHOH (PUITOreHeTHUECKOH CHCTEMBI CyMYaThiX FpUOOB; 3TO HE MO-

—————— —
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3BOJISICT HA COBPEMEHHOM 3Tarle HCCIIeOBaHHM MOIb30BaThCs B CHCTEME aCKOMHUKOTA
TakcOHaMH 0olee BBICOKOTO paHra, yem nopsnok. Iloromy B ykazansoM “Crosape
rpubOB”’ CHCTEMA CyMUYaThiX PUOOB HA YPOBHE TAKCOHOB PaHra KJIacCOB OTCYTCTBY-
€T, a BCE M3BECTHBIE aCKOMHKOTA paclpelelieHbl Mexay 46 nopsaakaMu U 264 ceMeii-
CTBaMH, BKIJIFOYasl IHXEHHU3UPOBaHHKBIE TPHOBI.

AHAJIOrMYHBIHA MOXO/I PHUHAT B YIIOMSHYTOM paHee GpyHAaMEHTaIbHOM y4eh-
Huke Asexconynoca (Alexopoulos et al., 1996). OnHako yxe B A€BATOM H3AAHUH
“Cnosapsa rpu6os” “Dictionary of the Fungi” (2001) B 3ToM oTese BbIIENAIOT IECTD
xiaccoB (Tadn. 7) . 1o CBHAETEILCTBYET O TOM, YTO CHCTEMa CyMUaThIX IPHOOB Ha-
XOMUTCS B CTaJMH aKTHBHOU pa3paboTku. [lonbiTku coznaHusi GpuaoreHeTHYeCKOH
1M OJTU3KOM K HEH CHCTEMBI CyMUaThIX IPUOOB Ha 0CHOBE MOJIEKYJIAPHO-TeHETHYEC-
KOTO aHajau3a NpOoaoKAKOTCS, YTO IPUBOAMT K CO3/ITaHHIO HOBBIX KJIaCCU(HKAIIMOH-
HBIX CXEM 3TOH IPYIIbI ¢ YHCIOM KiIaccoB oT 3 mo 11.

[puBogumsle B paborax nociaexnux aet (Eriksson, Hawksworth, 1993; “Dictio-
nary of the Fungi”, 1995, 2001; Eriksson, Winka, 1997, 1998; Cavalier-Smith, 1998;
Eriksson et al., 2001; Petersen, 2002) cucTeMBl cyM4aThlX TpHOOB TOCTATOYHO MPO-
THBOpeYUBBl. OTHHU U TE K€ rPYIIIbI IOMEIIEHB! B TAKCOHBI pa3HOTo paHra (MmoaoT/e-
JTbl, KJIACCHI, IOAKIIAcChl). B HUX OTCYTCTBYET €IMHBIN IOAXO/ K TPUHIIUIIAM BblAECIIE-
HHsl TAKCOHOB Pa3sHbIX YPOBHEM.

[pennokeHHbIE Ha OCHOBE MOJIEKYJISPHO-TEHETHUECKUX UCCIIENOBaHUI acKo-
MHKOTa COBPEMEHHBIE CXE€Mbl (CHCTEMbI) HE OXBaTHIBAIOT BCE MHOroobpasue 3Toi
rpynnsl rpu6os. [loaToMy B 1aHHOM U31aHHH peIOKEHA CXeMa, BKITIOYAroLas KaK
TAKCOHBI, U1 KOTOPBIX MOJIEKYISIPHO-TEHETHYECKUM aHAJIM30M MOATBEPXKIeHA UX MO-
HOQHIETHYHOCTD, TAK H NONUPUICTHYHBIE TAKCOHBI, AT KOTOPBIX MOJIEKYIAPHBIX
JaHHBIX I MEPECMOTPa TAKCOHOMHYECKOTO CTaTyca HeocTaTouHo. Mcnonb3oBan-
Has CXeMa JI0CTAaTOYHO 3KJIekTHYHa. OHAKO HAa JAHHOM 3Talle Pa3BUTHA CUHCTEMAaTH-
KH CyMuaThIX IpHOOB €€ MOMCHO HCIONb30BaTh Kak pabouyio'. B npemioxeHHON cU-
CTEME aBTOPbI PEAIPUHSIIH MONBITKY “TIPUMHUPHUTE” NOCIEAHIO cucTeMy Iletepce-
Ha (Petersen, 2002), HOCTPOCHHYIO HA OCHOBE JaHHBIX MOJIEKYJIAPHO-TEHETHYECKOTO
aHaju3a, ¢ A0CTAaTOYHO MParMaTHYHbIMHA CHCTEMaMH, OCHOBAaHHBIMH Ha KOMILIEKCAX
MakKpo- U MUKPOMOP(OIOrH9eCKHX, OHTOTEHETHYECKUX H OHOXUMHYECKHUX NpH3HA-
xoB (IIporpammel cnieukypcos, 2001).

[To mecTy GhopMHUPOBaHHS CYMOK, OCOOEHHOCTSIM HX CTPOSHHA U pe3ybTaram
MOJIEKYJISIPHO-TEHETHYECKUX UCCIEIOBAaHUH BO MHOTHX CHCTEMaX rpuOOB aCKOMHKO-
Ta MOAPA3ACNIAIOT Ha CIEAYOUIHE KIACChl.

Knacc Apxeackomuuersl — Archiascomycetes (= Taphrinomycetes). Kiacc Bbl-
JIeJIeH Ha OCHOBaHMM CPaBHEHHS PE3Y/IbTAaTOB CEKBEHHPOBAHHS HYKIEHHOBBIX KHC-
1oT. Haubonee npeBHAA rpynmna, ABIAOUIAACA MPENNOIOKUTEILHO UCXOIHOH IS
OCTalbHBIX ACKOMHKOTA. [1710/10BbIE TENa B OCHOBHOM OTCYTCTBYIOT. CYMKH 3y TyHH-
KaTHbIE.

Kinacc l'emuackomunetsl, wiu [onocymuarsie — Hemiascomycetes* — niojio-
BbIE T€JIa OTCYTCTBYIOT, CYMKH NPOTOTYHHKAaTHBIE, 00pa3yIoIUecs HenocpeicTBEH-
HO Ha MHLIEJIUH U TIPH CAUAHUH ONHHOYHBIX KJIETOK.

" O630p cHcTEeMBI CyMuaThIX FpUGOB CHCTEMBbI AeBATOTO M3aaHus “Dictionary of the Fungi” (2001) npu-
BezieH B pasaeiie “T'pubbl: MecTo B cucTeMe ) HBOrO MMpa, MPOUCXOKACHUE M IBoHOLMs” Ha cTp.10.
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Kitacc Hacrosine cymuarsie — Ascomycetes (= Euascomycetes)t — CyMkn
3YTYHHKaTHbIE — YHUTYHHKATHBIC, peXe MPOTOTYHHKaTHbIE, 00pa3yoTCcsi BHYTPH WITH
Ha MOBEPXHOCTH IUIOAOBBIX Tell.

Knacc Jlokynoackomuuetsl — Loculoascomycetes (= Dothideomycetes) — cym-
K{ 3yTYHHKAaTHbIC — OMTYHHKAaTHBIC, 00pa3yroTcs B 0cOOBIX MONOCTAX (JIOKynax),
BO3HHMKAIOILMX B CIIETCHHH MHLEJIUS — aCKOCTpOMeE, MM nceBoTelny. Ha ocHoBe
IAHHBIX MOJICKYISPHO-(QHIOTEHETHYECKOTO aHaIM3a TPyIa NonuUIeTHYHAS.

ACKOMMKOTA, B OCHOBHOM, MOHOGMIETHYECKAs I'PYIINA, BKIIOYAIOILAs OKOJIO
75 % Bcex omycaHHBIX BMAOB rpuboB. B HacTosmee BpeMs K CyMyaTbIM rpubamM ot-
HOCAT aHaMop(HBIe HECOBEPILCHHBIC (MUTOCIIOPOBBIE) TPHOBI — ACHTEPOMHLICTHI
(B TPaOMIIMOHHOM CMBICIIE), XapaKTEPH3YIOILMECS CXOHBIM CTPOCHHEM BEreTaTHB-
HBIX CTPYKTYp M KIETOYHOH CTEHKH MPH OTCYTCTBHH B LIMKJIE Pa3BUTHS CYMOK M Ha-
JMYHMH TONBKO KOHHAMANBHOM (Oecnonoii) cranun — aHaMopdsl. B 3Ty xe rpynmy
BIJTIOHAIOT JIMXEeHO0Opasytonye cuMOuoTpodHbIe rpuOBI, COCTABISIONIHME OYTH YET-
BEpPTh BUAOB ackomukoTa. [lociiennue B page cucrem rpuboB paHee (B KNaCCHYECKHX
y4eOHHKaxX) pacCMaTpUBAIMCH B KA4ECTBE CAMOCTOATEILHOTO OT/AEI1A THIIAHHHKH —
Lichenes wiin Mycophycophyta (Maprenuc, 1983). B HacTosileM H30aHHH JTHXEHO-
obpasyromue rpubbl OMHUCHIBAIOTCSA B KaYECTBE CAMOCTOSATEIbHONH Tpoduyeckoi
IPyIIIbL.

ACKOMMKOTa IIMPOKO pacnpocTpaHeHbl B ripupozae. Cpelu HUX MOXXHO HaHTH
NpeCcTaBUTEsICH MOUYTH BCEX IKONOTo-TpodHUecKHX rpyrmn rpuboB, Kak canpoTpo-
(OB, TaK ¥ NMapa3HTOB PACTCHHIA, )KHBOTHBIX, UYEIOBEKA.

Kiacc APXEACKOMULIETbI — ARCHIASCOMYCETES

ITnonoBeie Tena orcyTcTBYI0T. PasHoponHas mo Mopdosoruu rpynma: HeKOTo-
pble BHIBI ONHOKIETOYHBIE, Ipyriue 00pa3yroT Kak OAMHOYHbIE KJICTKH, TaK 1 MHOTO-
KJ1eTo4yHble TH(BI. BKiIIOYaeT o pasHbIM MCTOYHHKAM OT 2 10 5 MOpAAKOB (Hampu-
Mep, Protomycetales, Pneumocystidales, Schizosaccharomycetales', Neolectales).
CopnepoxuT YacTh BUJOB, paHEEe OTHOCHBILHMXCS K KIaccy rojocyMyatsix (Hemiasco-
myceles), B YaCTHOCTH, pol TabpuHa Taphrina, nensuyecs: ApOxokH Schizosac-
charomycetes' . Ponpl 0TnaNEHHO CBSI3aHB! APYT C APYTOM H, BEPOSTHO, OTPaXaIOT
paHHI010 3BOMOUHI0 Ascomycota. OcHOBHOI nopsnok Taphrinales?® .

Ilopsinok TadpunoBbie — Taphrinales

CyMKy y BHIOB 3TOr0 mopsiaka GopMHPYIOTCS W3 0COOBIX IBYANEPHBIX ACKO-
TEHHBIX KJIETOK, PACMOIaraoLMXCcsl Ha MHLIETHH PBIXJIbIM cloeM. Bee TadpunHOBbIC
(oxono 100 BMAOB) — r1apa3yuTh! BBICIIMX PACTCHMH, BbI3bIBAIOILME Ae)OPMALMH TH-
CTheB, cTeOIeH, IIOA0B.

' B nesatom usnannu “Dictionary of the Fungi” (2001) knacc Saccharomycetes. [lensumecs OpoxkKH
CXH30CaXapoOMHLEThI BLIIEIAT CaMOCTOATENBHBIH Ki1ace Schizosaccharomycetes.

* B nesatoM usnanun “Dictionary of the Fungi” (2001) Bbinesien B caMocTosTenbHbli knace Taphrino-
mycetes.
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Pucynok 64. Tadgpuuossie
rpubbl: 1 — Kyp4aBoCTb JH-
cTbeB nepcuxa Taphrina de-

formans, 2 — “BenbMHHA

MeTna” Ha BuWHe T, cerasi,
3 —“nyTteie cnuBel” T, pruni,
BETKA CJIMBBI C IOPaXKEHHbI-
MH MI0IaMHU: @ — Cpe3 yepe3
NopaXxeHHbIH n104, 6 — cyM-
KH C aCKOCTIOpaMH, B—T — ac-
KOCTOpBI, I — acKocropa
nepej 3apakeHMEM pacTe-
HHH.
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Bunnl pona tadpuna (7aphrina) BLI3BIBAIOT pazHOOOpa3Hble NOPAXEHHs pas-
JHYHBIX BHIAOB pacteHuil. 7. deformans sBinseTcs BO30yaUTENEM KYPYaBOCTH JINCTh-
€B nepcuka, 1. cerasi BbI3bIBaeT 00pa3oBaHHe ‘BeJIbMUHBIX METET Ha BETBSAX BHIL-
HH, 7. pruni nopaxkaet IUTOJbI CIIMBBI M YEPEMYXH, I1e 00pa3yroTCs TaK Ha3bIBaeMbIe
“mayThie oAbl WK “KapMallku”. B TkaHSX pacTeHni, nopaxEHHBIX 3TUMH rpHOa-
Mu, 00pasyeTcs B-HHOOMHITYKCYCHAs KHCIOTA, KOTOPasi BBI3bIBACT pa3pacTaHye U Jie-
dbopMalmio TopaxEHHBIX OPraHoB pacTeHHi (puc. 64).

3apaxeHye pacTeHH-X035HHA POHCXOAUT IMKApUOTHYHBIM MHLIETHEM, KOTO-
phlii 0Opasyercst UM B pe3yJbTare CIHSHHS ABYX aCKOCHOpP HIH IPH 00beIMHEHHH
JIBYX siiep TarIoMAHOTO MHLETHs. JIMKapHOTHUHBIH MHIIENHH paclipoCTpaHsIeTcs 1o
MEXKIETHHKAM, TIPH 3TOM I'H(]BI, pacronokeHHble MEXAY JTHAEPMHCOM U KYTHKY-
710ii, 00pa3yroT CIOH aCKOT€HHBIX ABYSACPHBIX KJIETOK, H3 KOTOPBIX (OpMHUpYIOTCA
CYMKH M0CJIe CITMSHHA AMKapHOHA U MOCIEAYIOIEro MeHOTHYECKOTO JeJIeH s IHII-
JIOMHOTO siApa. ACKOCNOpPHI TahPHHOBBIX MOTYT [IOYKOBAThCS, KAK HAXO/Ch B CYyM-
Ke, 4TO TPHBOJIMT K €€ MHOTOCIIOPOBOCTH, TaK M MOCNE HX OTOpachlBaHUS Ha CyO-
cTpare.

Taxum o6pa3oM, B uHKIe Pa3BUTHS Tah)PHHOBBIX, B OTIIHYHE OT OOMBLIHHCTBA
roJ0CyMYaThIX, IpeobnaaeT AHKAPHOTHYHAS CTaAMs, IPUYPOYCHHAs K Napa3sHTHOH
¢a3e pasBuTHs rpuda, a ranyionaHas canpoTpodHas CTaaua OY4eHb KOPOTKA M Npej-
CTaBJI€HA aCKOCHOPaMH HIIH KPaTKOBPEMEHHO CYILECTBYIOILHM MHUIETHEM.

KJ1ACC TEMUACKOMHUIETDI, HJIM FOJOCYMYATBHIE —
HEMIASCOMYCETES

Kitacc o0bequHsAET NPUMUTHBHBIE CyMUaThie TPUOBI, Y KOTOPBIX HET IJIOJOBBIX
Tel, CyMKH o0pa3yloTcs Ha MHUEHH HElOCPEACTBEHHO M3 3UTOThl MJIH CrelHalb-
HBIX aCKOreHHbIX KieToK. CTanus acKoreHHbIX T oTcyTcTByeT. [TonoBoii npouecc
HAaMOMHHAET 3HTOraMHMI0, KOTAa CIIMBAIOTCS ABE MHOTOAAEPHBIC KJIETKH, ONHAKO, B
OTIMYHE OT 3UTOCTIOPbI MYKOPOBBIX, 3MroTa reMHACKOMHIIETOB HE MEPEXOAHT B CO-
CTOSIHHE TOKOSI, 4 HEIIOCPEACTBEHHO MPEBPAIACTCS B CYMKY.

OCHOBHOI1 NOPSI0K, BBIACTSIEMBbIH [0 CTPOGHHIO BETETATHBHOTO Teja, 00pasy
KHM3HM H 0CODEHHOCTAM LIHMKIIA pa3BUTHsI — Saccharomycetales.

IMopsinok caxapomuueroBbie — Saccharomycetales’

CyMKH pacrnomaraloTcs Ha MHLUEIHH OeCropsouHo, MOOAHHOYKe. Y MHOTHX
npeacTaBUTeeH Nopsiaka (APO}OKEH ) HACTOSIIHIH MHLIETHH OTCYTCTBYeT. BMecTo Hero
HMEIOTCS MOYKYIOIHECS KIETKH.

B sTOM cityyae cyMKH (OpMHPYIOTCS KAK OMMHOUYHbBIC KIIETKH HEMOCPEACTBEH-
HO M3 3UroThl. JJHKapuoTH4YHO# cTaguy HeT. CaxapOMHIIETB! KMBYT KaK canpoTpodbl
Ha cyOcTparax, 60raTelX caxapaMH: B CaXapHCTBIX HCTEYEHHAX PaCTeHHH, Ha MTOBep-
XHOCTH IIJIOZIOB, B HEKTApe 1BETOB U T.14. EcTh cpenn Hyux nousenusie Buasl. Lnpo-
KO€ PacnpoCTpaHeHHe H 0c000 BaKHOE 3HaYEHHE HMEIOT JIPOXOKH M3 ceMeiicTa ca-

'B JCBATOM H3JaHUH “Dictionary of the Fungi” (2001 BBIJICJIEHBI B CAMOCTOATEJ/ILHBIN Kjace Schizo-
g
s(tccharomycetes‘
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PucyHox 65. Saccharomyces cerevisiae — *“niekapcxue APOAOKH™: | — KneTka Apoxoked, 2 — NouKy1o-
Liecs KJIETKH, 3 — CyMKa CO CHOpaMH.

xapoMHLETOB (Saccharomycetaceae). UX onMHOYHbBIC KIETKH, Pa3MHOXAIOIHECH
II0YKOBaHHEM, MPEACTABIAT COOOH BTOPHYHO YNPOIUEHHBIH TA/LIOM, TA¢ YNpollle-
HHE OT KJIETOYHOTO MHLENHS K OTAETbHBIM KJIeTKaM CBS3aHO ¢ 0OHTaHHEM B XKHIKHX
Cpeslax ¢ BBICOKMM COIepKaHHeM CaxapoB. B HEKOTOPBIX ycIOBUsX (HanpuMep, NpH
CHIDKEHHMH KOHILIEHTDALMH caxapa B Cpelle) y psAna BUAOB IPOXIKEH KIETKH MOCle
IOYKOBaHMS HE PACXOAATCs U 00pa3yloT NCEBAOMHUIETHH.

Pa3BHBasch Ha Cpelax ¢ caxapaMH, IPOXOKH BBI3bIBAIOT CIMPTOBOE OpOXKEHHE —
npeBpallleHHe caxapa B TUIOBBIH CIIMPT M YIIIEKHCIBIH Ta3:

C,H,0O,—2C,H;OH + CO,

Pon caxapomuuec (Saccharomyces) BKIIIOYaeT Kak BHIbI OOMTAOLIHE B TPHPO-
e, TaK ¥ H3BECTHBIE TOJIBKO B KyIbType. K mocieqHuM OTHOCATCS “TIeKapCcKHe IpoK-
xu’ — S. cerevisiae (puc. 65), KOTOpbIE NPENCTABICHBl COTHAMH pac, pasinyalo-
wMXcs no GpH3HOI0ro-6HOXMMHYECKUM CBOMCTBAM, H LIHPOKO HCIIONB3YIOTCS B XJIe-
foneyeH1H, BUHOIEIHH H CITIHPTOBOH MPOMBINIIEHHOCTH. XOTA 3TH IIPOLECCHI 1 MPO-
M3BOJICTBA MCTIOJIb3YIOTCS YEJIIOBEKOM C IPEBHEHIINX BPEMEH, y4acTHE B HUX APOXK-
’eit ObII0 yCTAHOBIIEHO JHILUB B 1876 I. M3BECTHBIM (paHiy3ckuM yuedsim Jlyn [la-
crepom. [pyrue Buibl pofa Saccharomyces BCTPEYAIOTCS B IPHPOZIE B IMKOM COCTO-
AHUH, HAMIpYMeEp, Ha TOBEPXHOCTH SArOJ BUHOIPA/a, y4acTBys B COpaXHBaHWH €ro
COKa TIPH NPUIOTOBJIEHHH BUH.

JposoKH JIETKO Ky IbTHBHPYIOTCS, OBICTPO PAacTyT Ha pa3HOOOPa3HBIX PACTHTEIb-
HBIX Cpenax, CoIepKaT 3Ha4nTeNbHOE KOJHYEeCTBO O€JIKOB, YIIIEBOAOB H KHPOB H MO-
IYT ObITH HCMOIB30BAHB! Kak KOPMOBOH MpoAyKT. J{I1 NPOMBILITEHHOIO MOTYy4eHHS
TAaKOro KOPMOBOTO TIpenapara ucnone3ytor Candida utilis MM KOPMOBBIE APOXOKH.

I'pu6 Eremothecium ashbyi (ceMeicTBO Spermophthoraceae), oTIM4AIOIIHHCS
MHOT'OCNOPOBBIMH CYMKAaMH C BEPETEHOBHAHBIMH aCKOCTIOPAMH, B IIPUPOJHBIX YCIIO-
BHSIX IAPA3UTHPYIONIMIT Ha KOPOGOYKaX XJIONYaTHHKA, 06/1a1aeT COCOOHOCTBIO CHH-
Te3upoBaTh 6OIbIIME KOMTUYecTBa pHbodIaBHHa (BUTaMHH B,) M HCNoNb3yeTcs B MHK-
pOGHOTIOTHYECKOH NPOMBILIIEHHOCTH AJIS NOJIyYeHHsI 9TOTO BEILIECTBA.
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KJIACC 3YACKOMHUETBI, HACTOSIIUME CYMYATBIE, HJIU TJIO0CYM-
YATBIE — ASCOMYCETES (EUASCOMYCETES)

CyMKH 00pa3yloTcs M3 aCKOT€HHBIX MH( BHYTPH HJIM Ha MOBEPXHOCTH TLIOIO-
BBIX TeJ1. [I0 CTpOEHMIO 060/104KH OHH 3y TyHHKATHBIE — YHHTYHHKATHBIE, y TPYMIIBI
KJICHCTOMHIIETOB — NPOTOTYHHKATHBIE (pHUC. 63). Y GOJIBIIMHCTBA BHI0B HAOMIO/a-
€TCst aKTHBHOE 0TOpackiBaHye ackocnop. Kiace Bkiodaer okono 90% BuaoB oTnena
Ascomycota. BonbIUMHCTBO HEABHO MPOBEAEHHBIX MOJIEKYIAPHO-TEHETHIECKHIX HC-
CIIC/IOBAHUH 10CTATOYHO YETKO OYEPUHBAIOT ITOT KIacc.

[I010BBIE TeNla — ACKOKAPIIbI, HIIH ACKOMbI TPEX THIIOB.

Kaelicroreunii — 3aMKkHyTOe WAPOBHAHOE MIOA0BOE TENO, OACTOE ILTOTHOM,
yaile TEMHOOKpAUIeHHON 0601049koi — nepuaueM (puc. 66, /). CyMKH1 B HeM pac-
nonaratoTcs 6ecnopsnoyno. O60T0UKH CyMOK MPOTOTYHHKATHBIE, GBICTPO paspylIa-
101Cst. CyMKH W aCKOCTIOPBI 0CBOGOXKIAOTCA ACCHBHO MOCIE Pa3pyIEHUs TTepHIis
1 000JI0UEK CYMOK.

Iepureumii — momy3amMKHyTOE MIO0BOE TENO OKPYIIOH, IPYLIEBUAHON HIIH
KyBIIHHOBHAHOH OPMBI € Y3KHM OTBEPCTHEM HA BepIIHHE, Yepe3 KOTOPOE MPOHCXO-
JIMT aKTHBHOE BhIOpackIBanye ackocnop U3 cyMok. CyMKH YHHTYHHKATHBIE, [THH]L-

i

Pucynok 66. THITbI [1;1010BbIX TeJ CyMUaThiX TpHGoB: | — kneiicToreunii, 2 — neputenuit, 3 — armore-
Ui 4 — rUMEHHMH anoTelus (a — CyMKH, 6 — CIIOPHI B CYyMKe, B — napadussl, I — nepudusbl),



CucreMarrka rpudos: Otaen ACKOMHKOTA, HIIM cymuaThbie Tpnbel — Ascomycota 77

pyudeckye uiH OyJIaBOBHAHBIE PACTIONOKEHB! B IEPUTELHH MTYyYKOM HIIH cyioeM {puc. 66,
2). Mexay HUMH HaxolsTCs CTEPUIIbHBIE HUTH — napadu3bl. B BepxHeit 4acty mne-
pHTEUHs] — HOCUKE OOBIYHO pacnoiokKeHbl MepUGU3BI — KOPOTKHE HUTEBHIHbBIE
ru(sl, HarpaBJIeHHBIC K OTBEPCTHIO nepurelds. CyMKH moodepenHo moapacTaoT K
orBepcTHIo neputenys. [lon neficTBUEM TYpropHoro nasjieHHs MX 000I0YKH pa3phl-
BAIOTCS, @ ACKOCMOPHI 0TOPACHIBAIOTCSI HA PACCTOSHUE JI0 HECKOIBKHX CAHTHMETPOB.
3areM o0osouKa 3TOH CyMKH OMajaeT, U Ha e€ MeCTO BpacTaeT Apyras CyMka. JToT
npoliecc MOBTOPALTCS, MOKA BCe CYMKH NMEPHTEUHS He OTOPOCAT aCKOCMOPBI.

Y npeacraBuTelieit Mopsi/ika HACTOALIMX MYYHUCTOPOCSHBIX, HIM 3PU3H(OBBIX
rpuboB — Erysiphales — napa3uToB BBICIIHX pacTeHHWH — IUIO/IOBbIE Teda Mpen-
CTaBAAIOT co00H Kak Obl MepexomHyo GopMy OT KieHCTOTelH s K neputelnto. OHu
I1apOBUIHBIE, 3AMKHYTbIE, HO CYMKH PACIIOI0XKEHBl B HUX My4YKoM HiH cioem. [Ipu
pa3pbiBe MepHaus aCKOCMOPBI BbIOPACKIBAIOTCS U3 CYMOK, T.€. OCBOOOKIAIOTCS aK-
THBHO. [To3TOMY B JIHTEpaType MO>KHO BCTPETHUTD ABOHCTBEHHOE HAMMEHOBaHHE MJIO-
JOBBIX TeJT 3pH3U(pOBBIX TPUOOB: M KIEHCTOTELMH U TEPHTELHI.

Anorenuii — OI0/ILEBHIHOE MJIH YAlleBHAHOE OTKPBITOC IJIOJ0BOE TEIIO
(puc. 66, 3). Ha ero BepxHei cTOpoHe PacnosioXKeH CIOH, COCTOSILHN U3 YHHTYHU-
KaTHBIX CyMOK H napadwus, Ha3piBacMblil THMeHHeM (puc. 66, 4). Ackocnopsl U3 cy-
MOK O0TOpacbIBalOTCS aKTHBHO. PacnonoxeHyie CyMOK B BHAE OTKPBITOTO CJIOS 1aéT
BO3MOXXHOCTH OJHOBPEMEHHOTO OCBOOOXK/IEHHUS CNOp M3 MHOTMX cyMok. M3 amore-
LHeB ackocnops! oTOpackIBalOTCs Ha pacctostHus 0,5-20 ¢M OT CYMOK, a y HEKOTO-
pBIX BUA0B — 10 60 cM.

Anoreuuit — HauboJsee COBEPLICHHBIH THII MIIOOBOr0 TENa CyMYaThIX IPUOOB,
obecneunBaroLyii kak o6pa3oBaHHe HaHOOIBIIETO KOTHYECTBA ACKOCIIOp, TaK U BO3-
MOXKHOCTb MX OJTHOBPEMEHHOTO H HEe3aBHCHMOIO OTOPACBIBAHUS U3 CYMOK.

[To Tuny nionoBoro Tena B npenenax kjacca 3yacKOMHIUETOB BBIACNSAIOT TPH
IPYNIbI NMOPAAKOB: [UIEKTOMULIETH! (MIH KIEHCTOMHLETH)— ¢ KINeHCTOTEeLMAMH, MH-
PEHOMHIIETBl — C MEPUTEUHSAMH H JUCKOMHLETB! — C anoTenHsIMH. B HEKOTOpBIX
cucTemMax rpuOOB THM TPYNNaM NPUCBAWBACTCs PaHT KNaccoB'.

IInexkToMmuueTsI

[1nonoBble Tena — KJICHCTOTEUHH, pazMepoM 1-2 MM B fHameTpe, yaile TEMHO-
okpamienHble. OcBoOOXkAEHHE acKkocnop Beerna naccuBHoe. CyMKH B IMUTOJIOBBIX Te-
Jax pacnoyoxeHsl becnopanodso. [1o 0coGeHHOCTAM CTpOeHUs KICHCTOLMEB ¥ GHO-
JIOTHYECKHM XapaKTePHCTHKAM BBIAEIAIOT CAeAyIOIMe nopsaaku — Ascosphaerales,
Onygenales, Elaphomycetales, Eurotiales. THNUYHBIR U1 3TOH IPyNObl MOPSAOK —
aBpouressle (Eurotiales).

' B psiae cHcTeM 3TOT KIIace MOpasfesIaloT Ha TPH CaMOCTOATENbHBIX KITacca, pa3InualoluXcs 1o THITY
naonosbix Ten (Ainsworth, 1966, 1971; Eriksson, Hawksworth, 1993): kieficto- uiy nnextoMuueTs —
Plectomycetes, mupeHOMULETH — Pyrenomycetes, TUCKOMHUETb — Discomycetes. JIns AByX NepBbIX
TpYTN B pe3yjbTaTe aHaau3a nocnenosarenbHocTeit reHos 18S n 25S pPHK ycraHoBieHa MOHOGWITHSL.
JIMCKOMHLETBI B 11€/10M mapaduieTnueckas rpymmna.
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Ilopsanok 3BpouneBbie — Eurotiales

Knefictoreuui THNHYHBIN, 1I1apo-
BHHBIH ¢ 6ecropsiIouHO pacnoNoKeHHbI-
MU cyMkaMi. O6pazyeTcs 00bI9HO HA MH-
uennu. becriosoe pazMHO)XEHHE KOHUIH-
SIMH, PacrloloXEHHbBIMH OJHMHOYHO MIIH
LEeMOYKaMH Ha OHOKJIETOYHBIX HIIH MHO-
FOKJIETOYHBIX, 9aCTO CHIIbHO Pa3BETBIICH-
HBIX KOoHMAHeHocuax. Cragusa Gecrmoo-
ro pasMHOXKeHHs 00bIYHO NpeobafaeT B
UUKJIE pPa3BUTHS 3BPOLIMEBBIX TPHOOB.
Cymuaras craaus — Kjieicroreuuid —
o0pasyercsi pexxe, a Y 4acTH BHIOB OHA
OTCYTCTBYET (HJIH [0 CHX MOp He 0OHapy-
YKeHa) U TOT/1a TAKHE BHIbI OTHOCST K aHa-
MoOp®HBIM rpHOaM.

IMoTeps cymyaToil cTaguM — ac-
KOM — H3BECTHA U JIS IPYTHX CyMYaThIX
rpu6os. Ilo 3T0it npuynHe UcTOpHYECKH
CJIOKHJIOCH TAK, YTO KOHHHAIbHBIE CTa-
IU¥ — aHaMop(bl MHOTHX CyMYaThbIX
rpuboB UMeIOT COOCTBEHHBIE HA3BaHUA M OTHOCATCS K IpyIine aHaMop(HbIX rpiooB,
a MX CyMuaTtble CTaAuH K COOTBETCTBYIOLIMM IPyNriaM aCKOMHKOTA.

BobHHCTBO 3BPOLIMEBBIX — MOYBEHHBIE canpoTpodbl. OHH LIKUPOKO PacHpo-
CTpAHEHBI B MOYBAX Pa3TMYHbIX KIMMaTHUYECKHX o0Iactei, npHHMMas y4acTHe B 1104~
BOOOpa30BaTeIbHOM MIpoiiecce. MHOTo cpenn Hux canpoTpodbl Ha PaCTHTENbHBIX U
IpYTuX cyOcTparax, IeCHEBEHUE KOTOPBIX OHH BBI3BIBAIOT.

Hanb6omee pacnpocTpaHeHbl BB U3 POJIOB IBPOLUUYM — Eurotium v sMmepu-
uemna — Emericella, anamopdHele (KOHUAHATBHBIC) CTAANH KOTOPBIX UMEIOT c006-
CTBEHHbIC Ha3BaHHs M OTHOCSATCs K POAAM HECOBEpILUEHHbIX rpuboB Penicillium u
Aspergillus (puc. 67). ['pnObI 3THX POIOB BBI3BIBAIOT [UNICCHEBEHHE CEMSIH, THHEHHE
OBOIIEH M TUIOAO0B MPH XPAaHEHHH, MOPAXKAKOT BCXOJbl MHOFHX CEIIbCKOXO3SHCTBEH-
HBIX pacTeHuil. Hanpumep, acneprunnéssas THHIb IIOAO0B NP XpaHEHUH, roaydas
H 3eNI€Has [UIECEHH UMTPYCOBbIX U Apyrue. [IpMHHMAIOT OHH y4yacTHe H B OHonect-
PYKLIMH pa3lIH4HbIX MaTepHalioB, BeI3bIBas UX OuonoBpexaenus. Ecte cpean 3ppo-
I[MEBBIX BU/IbI, TATOT€HHbBIE /IS >)KHBOTHBIX M YETIOBEKA, HAaMpUMep, BO30YAUTEb Onac-
HOM 60JIe3HH — rUcTOILIazMo3a — Emmonsiella capsulata.

MHorue BpoureBble U POICTBCHHBIC UM HECOBEPLICHHBIC TPUObI H3 POMIOB Ie-
HUIMJUTUYM U acriepruanyc — Penicillium w Aspergillus — o6pa3yoT aHTHOMOTHKH,
(bepMeHTB, OPraHHYeCKUE KHCIOTbI M ApYryue OHONOTHYECKH aKTHBHBIC BE1LIECTBA U
HCTIONIB3YIOTCS KAK MPOAYLUEHTHl 3TUX BELIECTB B MUKPOOHOMOTHYECKOM MPOMBII-
nenHocTH. M3 ykazaHHOMH rpynms! rpuboB ocoboe 3HaYeHHE ¥ M3BECTHOCTh NMPUOG-
pen P. chrysogenum, o6pa3yioliMid aHTHOMOTHK NEHHLUMIUTHH, MOTYYHMBIIHIA camoe
LIMPOKOE NPHMEHEHHE B MEIHIHHCKOH MpPAKTHKE.

Pucyrok 67. KonnanaibHele CTaiMH 3BPOLMEBBIX
rpudos: 1 — Penicillium, 2 — Aspergillus.
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hocladia, 6 — Uncinula, 7 —

— KoHHAManbHOE cnopoHoluenue; b — nepureunn: 1 — Erysiphe,

2 — Podosphaera, 3 — Microsphaera, 4 — Sphaerotheca, 5 — Tric

Pucynok 68. [Topsinok Erysiphales: A
Leveillula, 8 — Phyllactinia; B -— Ha cTp. 80.
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Pucynok 68. B — nepureunn Podosphaera (doto COIM) — http:www.aspnet.org

IInpeHomuieThI

[Tnonoseie Tena neputennn. CyMKH yHHTYHHKATHBIE, aCKOCTIOPbI OCBOGOMK -
FOTCA aKTHBHBIM OTOpackiBanueM. OcHoBHBIC nopsnku: Ervsiphales, Microascales,
Sordariales, Xylariales, Hypocreales v Clavicipitales.

Iopsinok 3pu3H¢oBLIE, HIH HACTOSILIME MYYHHCTOPOCSHbIE —
Erysiphales

I'pnGet nopsiaka Erysiphales xopowo ouepueHHas rpyrma 9YaCKOMHILIETOB —
OOJIMTaTHBIX MApa3HTOB LBETKOBBIX PACTEHHIA, MOUTH UCKIIOUHTEIBHO JBY/107BbHBIX.
W3 0nHONONBHEIX TOPAXKAKOTCS pa3MUHbIC BH/IbI 3/TAKOB.

ITnos10BBIC Tena 3aMKHYThIE, HO B 3PE/IbIX UIOAOBBIX TENAX CYMKH PACTIOIOKe-
HBI ITyIKOM, CTIOPBI OTOPACHIBAIOTCSA aKTHBHO. T109TOMY MUI0N0BbIE TeNa SpH3H(OBBIX
rpruGOB MOXHO PacCMaTpUBATh KaK MEPHTEHHH. B LETOM HX MOKHO CUHTATH nepe-
XOIHBIMH (POPMaMH aCKOM — OT KJICHCTOTELHS K MEPHTELHIO.

B nopsnke Erysiphales onno cemeiictBo Erysiphaceae. TpuGbl 91oro ceMeii-
CTBA MMCIOT [IB€ CTaJ MU Pa3BUTHS — KOHMAMAJIBHYIO (aHAMOPGHYIO) H CyMuaTyo
(TeneoMophuy10).

Konnaunanbnas cranus Ha pacTeHHaX IPOSBIIAETCS B BHAE GelI0r0, MO3AHEE TeM-
HCIOWIETO HANETa Ha JIHCTBAX, @ MHOTAA M HA PENPONYKTHBHBIX OpraHax. boibHble
PACTCHHS HATIOMHHAIOT OGCHINAHHBIE MYKOH, OYTOMY rPUGBI 3TOr0 MOpsAKA MOy~
YNITH Ha3BaHHE MYYHHCTOPOCAHBIX (pHc.61 4, 68 A). HanéT cocTouT M3 MHLEIHS U
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KOHMJIMH, ONMHOYHBIX WIH B LIENOYKaX, paclosaralouxcs Ha MOBEPXHOCTH Mopa-
®EHHBIX OPTaHOB, MPUKPEIUIAIOLINXCS K HUM NPH MOMOIY annpeccopHeB. B kieTku
pacTeHuit rpub MPOHHKAET MPH MOMOLIM rayCTOpHeB. ToJIbKO y OQHOTO poaa — fe-
Beitona — Leveillula — Muuennii pa3BuBaeTcs BHYTPH TKaHEH pacTeHUH, THIIb
4aCTHYHO BBIXO[S Ha MOBEPXHOCTH (puc. 68, 7). Biabl 3TOr0 pona riaBHbIM 00pa3oM
PacmpoCTpaHeHsl B )KAPKOM CYXOM KJIMMATe H 00pa3oBaHHe BHYTPHTKAHEBOTO MHUIIE-
AUsl — npUcnocooneHue rpuda Kk 0OMTaHUIO B YCIOBHAX HH3KOH BIAXKHOCTH.

KoHHAMH MYYHHCTOPOCSHBIX IPHOOB PACHPOCTPAHSAIOTCS BO3AYLIHBIMH Te4e-
HHSIMH, 3apa)kasi HOBbIE PACTEHHS. 3a JIETO MOXKeT 00pa30BaThCsl HECKOJIBKO MOKOJIE-
HHMH KOHUAHaTLHOH cTajui. Konnauu 3pu3ndoBeix rpuGOB MOTYT MpOpacTarh U B
CYXyI0 MOrojly, HHOTAA MPH BlAaxHOCTH A0 60 %.

B KoHlle BereTanlMOHHOTO NepHoJa HaYMHAET pPa3BHBAThbC CyMuaras CTaaus.
Ha muuenun o6pasyercs ackoroH (6€3 TpHXOTHHBI) H PACHONOXKEHHBIN PAAOM aHTe-
punuit. ConepximMoe aHTepUAHS fiepeanBaeTcs B ackoroH. Ilocne omnonorsopenus
OH pazpacTaercs M JAeluTcs Ha psil kieTok. OfHa M3 KJIETOK MoyJaeT ABa sapa (ad-
KapuoH). B 01HOCYMUATBIX IEPHTELHAX 3TA OMJIOAOTBOPEHHAS KIeTKa TpaHChopMH-
pyeTcs B CyMKy. B MHOrocyM4arslx NEpUTELHAX U3 ONJIOAOTBOPEHHOM KIIETKH BbIpa-
CTalOT aCKOTCHHBIC TH(bI, Ha KOKIAOH U3 HUX pa3BUBaeTcsd cyMka. [JomoBbie mpoayk-
Thl (CYyMKH) 06pacTaroTcs rudamMu Muenus, odpa3sys aBa cios nepuaus. Hapyxubii
CJ10#1 CKJIaabIBA€TCs U3 TUIOTHBIX TEMHO OKPAUICHHBIX THP, 0Opasyoiix 060104Ky
NEepUTELHA.

Ha kietkax 000104KH pa3BHBAOTCS BIPOCTHI — MPUIATKH PA3HOTO CTPOEHHMS,
HHOTa OKpallleHHble B KOPUYHEBBIH LBET. HekoTopble NpuAaTKH (IpOCThIE) HAITOMH-
HAIOT MHLETHH H TepervieTaroTcs ¢ HuM (puc. 68 b, 5). [Ipyrue npHHUMaIOT BEpTH-
KalbHOE MOJIOKEHHE U HMEIOT PA3HYIO0 QOpPMY B BEpXHEH 4acTH — CIIHpabHO 3aKpy-
YEeHHYI0 HIH pa3BeTBIEHHYIO(pHC. 68 b, 2, 3, 6, 8). BuyTpeHHuH cioi nepuaus co-
CTOMT K3 OBICTPO JTHU3HUPYIOLIMXCS TH( ¥ BBIIONHICT NUTaTeabHble hyHkiuu. OT gas-
JIEHHS CYMOK IMEPHTELHH PacTPECKHUBAIOTCS, CyMKH Pa3pbiBalOTCsl, U CIIOPbI BBIOpaA-
CBIBAIOTCS HapyKy. Co3peBaHHE NEPHUTELMER Y OONIBIIMHCTBA BUIOB IPOHCXOIHUT BEC-
HOH MM no3Hel oceHbio. OHH (MepHTEUHH) CAYXKaT I NEPEeHECeHHs TpHOOM He-
OmaronpHUsITHBIX YCIOBHH U 7151 IEPE3HUMOBKH.

Y MHOTHX 3pH3HQOBBIX IpPHOOB MHLIENHH 3UMYyET B [I04KaX MHOTOJETHUX pac-
TeHHH (HampyuMep, BO30yaHTEb MyYHHCTON POCH! SIONIOHM) HIIM HA 3UMYIOLIMX pO-
3€TKaX 03MMBIX 3J1aKOB MM MHOTOJIETHUX [{BYAOJIbHBIX.

Cucremaruka 3p13HGOBBIX OCHOBaHA Ha CTPOCHMHM IPHAATKOB MEPHUTEUHMEB U
KOJIMUeCTBE CYMOK B HUX (pHc. 68 b—B).

Haubosee n3BecTHI cllefyouye ponsl: Erysiphe — npHAaTKH MPOCThbIe, Mepe-
IIeTarlInecs ¢ MULEIHEM, CYMOK B MepuTenusx MHoro (puc. 68 b, 1). lllupoxo
pacnpocTpanéuHblii BHO E. graminis — MapasuT 31aKos' . DTOT BUI Pa3AensioT Ha
psia cneunansHelX GhopM (forma specialis — f.sp.), NpHYpPOYEHHBIX K ONMpeReaEHHbIM
ponam 31axoB. Ha nimmennne — f.sp. tritici; Ha neipesx — f.sp. agropyri; Ha kOCcTpe —
f.sp. bromi; na oBce f.sp. avenae n 1.n. Ha pacTeHUsIX pa3iIMYHbIX CeMEICTB WHPOKO
pacnipoctpanét Bug E. cichoracearum. DTOT BUA IPHHOCHT GOIBINOH Bpe/] THIKBEH-
HBIH pAacTeHHsIM, 0COOEHHO OryplLaM NpH TEIUIMYHON KYJBTYpe.

' B nocnenuue roast BUA Erysiphe graminis OTHOCAT B pory Blumeria ¢ eAMHCTBEHHBIM BUIOM B. graminis.
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Pon Sphaerotheca Toxe umeer NpocTele MPUAATKH Ha MEPHTEHUAX, COACPKaA-
X ogHy cymky. BecbMa BpenoHoceH rpub S. mors-uvae, nopaxxarmui KpbDKOB-
HHK W 9EPHYIO0 cMOpoauHy (puc. 68 5, 4).

[MpencraBurenu pona Microsphaera UMEIOT MpsAMbIE XKECTKHE NIPUIATKH, JUX0-
TOMHYECKH Pa3BETBIEHHBIC HA KOHIIAX, CYMOK B NepUTelHAX MHoro. OiMH u3 onac-
HBIX HapasuToB ayba — M. alphitoides — nopaxaer Mosozble 0OEry U MOpoCib
(puc. 68 5, 3).

B pone Podosphaera npuaaTky TaKie e, Kak y rpu00oB NpeabIAyILEero poaa, Ho
CyMKa B nepureuu ofHa. [pub napasutupyer Ha MHOTHX po3ouBeTHbIX. OcoOEHHO
BpenUT 16J0HE ¥ pO3aM. 3UMYeT B 1MoYKax 1oOeroB HiIM Ha BHEILHEH cTOpoHe nobe-
roB B BUJIC MHUIETHAIBHBIX MNEHOK (pHc. 68 b, 2, B).

VY npencrasuteneit popa Uncinula npuaaTKy 3aKpyyeHbl Ha KOHLAX B BUJIE CIIH-
panu. Cymok B neputenusx mHoro. Ha BuHorpane napasutupyet U. necatrix; Ha BU-
nax uB — U. salicis. I'pubpl 3TOTO poga 4acTo 3MMYIOT B MOYKAX MUTAIOLIMX pacTe-
Huit (puc. 68 b, 6).

Pon Phyllactinia umeet nipUaaTky IBYX BUIOB. B BepXHeH 4acTH mepUTEUMA
npuaaTKy HeGOobIIKHE BETBUCThIC, BBIACIAIOUINE CIH3b, @ B CPEIHEH YacTH (110 dKBa-
TOpY) — HIpsAMBIC B BH/E MIHIOB, B3AYThIX Yy OcHOBaHHA. [Ipu moaceixaHuu aHCTa
[MTOBUIHBIC TIPUIATKH MPUIIOAHHMAIOT IMEPUTELMH, KOTOpBIH CIYyBAa€TCA BETPOM,
NEepEeBOPAYMBACTCS B BO3/IyXE, PACIONArasch BHU3 KOPOTKMMH KICHKUMH MpHAATKa-
MH H, TIONAaB Ha cyOCcTpar, npukieuBaeTcsa K Hemy (puc. 68 5, §).

K apusudoBbim rpubam otHocutes pon Oidium. Y BUIOB 3TOr0 pofia cymyaras
CTaJIisl HEM3BECTHA M OHHM PA3BHUBAIOTCS TOJBKO B KOHHIMAIBHOH, XapaKTepHOH A/
nopsiaka cragun. M3 Bugos atoro poaa B Poccun Haubomee yacto Berpedaerces O. euo-
nymi-japonici Ha BUaax 6epecKiieTa B OpaHkKepesx, a Ha 10T€ U B OTKPBITOM IPYHTE.

CoBpemeHHas 3Bomonus dpu3uGoBbIX HAET N0 TPEM HAIlPABJICHUAM: NOTEPA
MOJIOBO# CTAJMH U Pa3BUTHE TOJILKO B KOHHUIMANBHO, 3aXBaT HOBBIX PKOJIOTHYECKHX
HHILL, PACILIUPEHHE KPyra NOpaxXEHHBIX PACTCHHH.

M3BeCTHBI THIOTETHUECKHE NPEAKH 3PU3H(OBBIX rPUOOB — ITO MCKOMaeMble
rpuObl, Ha3BaHHbIe Erysiphes, HAHJICHHBIC HA TUCTBAX Ficus B TPETHUHBIX OTIOXKeE-
HuAX ro-3ananga Poccuu.

ITopsinok Mukpoackosboie — Microascales

He60m1b10# MOpAAOK NHPESHOMULETOB, Y MPEICTABHTENIEH KOTOPOTrO MepHTe-
MM UMEIOT AJTHHHYIO IIEHKY, Yepe3 KOTOPYIO ¢ IOMOLIbI0 0OMIBHOH Ci1H3H, 00pa30-
BABLIEHCSA NIPH PACTUIBIBAHHH 0D0I0UKH CYMOK, aCKOCTIOPBI BBITAIIKHBAIOTCS HAPYKY.
MukpoackoBble — canpoTpodsl Ha paCTHTENBHBIX CyOCTpaTax MiM [apa3uThl BbIC-
wux pactreHuil. Hanbosee BaxkHelii pon opuoctoma — Ophiostoma ¢ supom O. ulmi —
BO30ynHTENEM YCBIXaHHUS MIBMOBBIX HMJIM TaK Ha3bIBAEMOH “TONIAHACKOH OOJE3HH
BA30B”' . D10T rpub HaHOCHT GonbLIOi yiep6 necam u napkam. [lopaxénnsie nepe-
Bbsl JIETKO Y3HATh MO YCHIXAIOLUIMM KOHIIaM BETBEH, YBANAIOUIMM IHCThAM. BecHoi

' Bo36yauTens rosulaHACKoit 60Ie3HH BA30B B MOCIE/HES BPEMS OTHOCAT K By Ophiostoma novo-ulmi
(syn. Ceratocystis ulmi).
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Pucynox 69. Bo3byaurens ron-
JaHICKoM Gone3Hu BsizoB Ophio-
stoma ulmi: 1 — neputeunit; 2 —
CyMKa ¢ acKocropamH; 3 — Ko-
HUMANbHASA CTAUA: @ — CHOPHI,
6 — xopemus; 4a — nepuTeunH
Ha Muuenuun (COM), 6 — kope-
MHH (C/IEBA — B CBETOBOM MHK-
pockone, cnpaBa — COM) g}
(www.aspnet.org).
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N0/T KOPOH JICPEBLEB PAa3BHBACTCS KOHMJMATBHOE CIIOPOHOILIEHHE Ipuba, HocsAuee
Ha3BaHue rpabuyM Bs30Bbl — Graphium ulmi, 1o KoTopo¥# 007e3Hb Ha3bIBAIOT E1E
rpadguo3 UILMOBBIX. ITO YEpHbIC MYYKH KOHHAHEHOCLEB (KOPEMHH )C KOHUIUAMH Ha
gepruuHe (puc. 69). Konunnu nepeHocarcs xykamu (HJIbMOBBIMH 3a00TOHHHKAMH)
1 BbI3BIBAIOT 3apakeHue JiepeBbeB. [lepuTennu oO6pa3ytoTces B TpelMHAX KOPBI H XO-
J1aX KYKOB.
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Pucynox 70. Sordaria fumicola: 1 — o6wnii BUA neputens, 2 — nepuTeLnit B paspese, 3 — cymKa C
ackocropamu, 4 — OTAebHAs CIIOpa ¢ TOACTOH CAM3UCTOH 0007104K0H, 5 — BBIOpackIBaHHE acCKOCIIOP
U3 nepUTenHus.
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IHopsinok CopaapueBbie — Sordariales

[Tnon0BOE TEI0 — TUIMHYHBIA TEPUTCIHHHA ¢ TEMHOOKpAIIEHHON 0007104KOii, TIe-
pHIHeM — TIEHYATEIM, KOKUCTBIM M TBEpABIM. [lepurennn dopMupytorcs cBo-
00MHO HA MUIICIIHH.

B ocHoBHOM rpHOBI 3TOTO MOpsAAKa canpoTpodbl: B MOYBE, HA PACTHTENBHBIX
0CTaTKaxX, Ha HaBO3¢ TPaBOSAHBIX (KonmpoTpodHbie Buabl). EcTh cpenu HUX U mapa-
3HUTHI BBICHIHX PACTECHHH.

Komnporpodustit rpubd copaapus HaBo3Has — Sordaria fumicola. Ilepurenni
OKoJI0 1 MM B iHaMeTpe, BUANMBIH HEBOOPYKEHHBIM [NTa30M, HMeeT MIEHYATHIH Tie-
puauii 6yporo 1peta. BHyTpH HaxoauTCs MMy40K CYMOK € KPYTHBIMH TEMHOOKpAIIIEH-
HBIMH aCKOCIOpaMH. ACKOCIIOPBI, BRIOPOLIEHHbIE U3 NEPUTELHS, MPHINNAIOT K Tpa-
BE CIIM3HCTBIMH 00EPTKaMH U BMECTE ¢ Hell oMafaloT B KHIIICYHBIN TpakT TpaBosii-
HBIX )KHBOTHBIX, MPOHASA KOTOPBIH HEMOBPEXKAEHHBIMH, OHH BHOBb OKa3biBalOTCS Ha
cBOEM cybcTpare — HaBo3e (puc. 70). S. fumicola pazMHOXaeTcs TOIBKO acKoCTiopa-
mu. KoHuiuanbHoe criopoHolllieHHe y rpuda orcyTcTByeT. [ pHb J1erko Ky/IbTHBHpYET-
¢s1 B TaBopaToOpHBIX yCIOBHAX Ha TBEPABIX cpenax M siBAAETCA XOpoIIUM 0ObEKTOM
IUTS DKCTIEpUMEHTANIBHBIX paboT ¢ rpudamMu, ocobeHHO 1o MopdoreHe3y IMIONOBBIX
TeJ, a TaKkKe I FeHeTHYeCKUX HCCe/I0BaHHH.

B remeTHuecKUX HCCICAOBAHUAX 0COOEHHO IMPOKO HCIONB3YIOTCA BH B! 013~
KOTO K copaapHu poaa Hepocnopa — Neurospora.

Cpev napa3uTHBIX BHIOB COPAAPHEBBIX 0COOYIO ONTaCHOCTS NpE/CTaBIsET BO3-
OynuTeNb KOPHEBOW THUJIM BHHOTPAaAHOH J103bi, IUIOMOBBIX AEPEBbEB, Oe/I0N THHIH
IICTKOBHIbI — PO3C/UTHHHS HEKaTpUKC — Rosellinia necatrix ¢ KOHUAHANIBHOM CTa-
nuet Demathophthora necatrix.

Pucynok 71. [IpeacraBuTtenu nopsaika KCHISpH-
eBbIX: | — Hypoxilon, a — BHeWHHU BUA CTPO-
MbI, 6 — paspe3 cTPOMBI C NepuTeLusIMy; 2 —
Xylaria — cTpoMa ¢ NEPUTELMAMU.
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IMopsinox kcunsipueBble — Xylariales

[MepuTeuu NOrpy>xeHsl B CIUICTEHHE MHLEIHSA — 00BIYHO TEMHOOKPAILECHHY O
crpomy. OHa MOXKeT UMeTh GopMy 1apa (POl TUIIOKCHIOH — Hypoxylon), 61T Oy -
JTABOBUJIHOM MM CHJILHO Pa3BETBIEHHOMN B BUJIE ONIEHBHX POTOB — POI KCHIApHA —
Xylaria (puc. 71). Bunsl ykazaHHbIX pOIOB pacTyT Kak canmpoTpodbl Ha APEBECHHE.
CTpoMa BHIOB TMIIOKCHIIOH 3aMETHA B BUJIE MENKHX, auameTpom 0,5-1 cM, 6yposa-
THIX WJIH YEPHBIX HIAPUKOB Ha OTMEPUIMX BETBAX JIEpEBbEB H KycTapHuKoB. Ha paspe-
3¢ BUJHA €€ CTepUIIbHAs LEHTPAIbHASA YacTh M PACMONOXKEHHBIE 110 neprdepHH, no-
IpyX€HHBIE B HE€ NMEPUTEHHH, OTBEPCTHSA KOTOPBIX HAXO/ITCS Ha OBEPXHOCTH CTPO-
MBI Pa3BeTBiEéHHbBIC WITH Oy1aBOBHAHBIC CTPOMBI POJia KCHIIAPHS 3HAUYHUTEIBHO KPYyTI-
Hee U JOCTHTaloT B IIMHY 5—8 cM. ¥ HHUX HMEETCs CTCPUIbHAA HOXKKA, a TIEpUTELIMU
pAacMoIOKEHbl B BEpXHEH 4acTH CTPOMBI. BHIBI pojla KCHIIApHA NMPEUMYLIECTBEHHO
Tponnyeckue. B ymepeHHoii 30He pacnipocTpan€H Bun X. polymorpha. Ha ctpomax
000MX POIOB CHAaYyaga pa3BUBAETCA KOHHIUAIBHOE CTIOPOHOILEHHE, a 3aTEM yXKe —
MEPUTELHH.

Ilopsaaok runokpeninsie — Hypocreales

s rpuboB nopsaKa runoKpeHHbIX XapaKTEpHbI IEPHTELHH C MATKHM U CBET-
JI0- UM APKO OKPALICHHBIM NEpHUaneM (5KENTBIM, OpaH)XeBBIM, KpacHbIM). Ecu ne-
pUTEMI MOTPYKEH B CTPOMY, TO M OHa UMEET TaKYIO K€ MATKYIO KOHCHCTEHIIHIO H
CBETIYIO HJIM SPKYIO OKpPACKy.

B umkie pa3BUTHA rHNOKpPEHHBIX, KaK MPaBUWIO, UMEETCS KOHHHAJIbHAA CTa-
nus, yacto npeobnanaoias no QJIMTENbHOCTH Hal CyM4yaToif. Y MHOruX mapasur-
HBIX BHIOB KOHUIHAbHAs CTAHs pAa3BUBAETCS HA )KHBOM PACTEHHHU—XO35HHE, a CyM-
4aTasg — Ha yXKe OTMEpHIMX ero 4acTsx, T.€. B CAlpOTPO(HBIX yCJIOBUIX.

['unokpeiinble OOUTAIOT KaK canpoTpodb! B OYBE, HA IPEBECHHE, IPYTHX pac-
THTEBHBIX OCTaTkax. MHOTo cpeli HUX (UTOTONATONCHHHbIX BUIOB, Iapa3UTHPY-
IOLMX Ha BBICUIMX PACTEHHUSIX, B TOM UHCJIC M HA BAKHEHILIHNX CEIbCKOXO35HCTBEH-
HBIX KyJbTypax.

['unokpeitHbie LIMPOKO PACNPOCTPAHEHBI IIOYTH BO BCEX 30HAX 3€MHOI0 11apa, HO
0COOEHHO OOMIBHO MPENCTABICHBI B YMEPEHHOH 30He. ONHH M3 CaMBbIX pacnpocTpa-
HEHHBIX BUJIOB — HEKTpHs KHHOBapHOKpacHas (Nectria cinnabarina), 4ybu OpaH»KeBO-
PO30BBIE CTPOMBI B BUJIE MENKHX, JHAMETPOM OKOJIO 2 MM IOylledek MOYTH BCerna
MOXXHO HAHTH Ha OTMEPLIHX BETBAX AEPEBBEB M KYCTaPHUKOB. DTOT CarnpoTpod, oaHa-
KO, MOXET pa3BUBATLCS M KaK Mapas3uT, KOIjaa ero Cropkl MOMaAaloT B paHbl Ha BETBAX
JepeBbeB. BecHoOI 1 B TeueHHe 1eTa Ha CTPOMaXx pa3BUBaETC KOHUAHAIBHOE CIIOPOHO-
IeHue rpuba B BUJIE CJI0A KOHUIMEHOCLEB C KOHMAMAMH, KOTOPbIE€ PACTIPOCTPAHAIOT-
cA KaIjIsIMH 10%/11. B KOHLE J1eTa ¥ 0CeHbI0 110 KpasM CTPOM pa3BHBAIOTCA MEpUTE-
uuu. B 510 BpeMs cTpoMbl proOpeTaroT TEMHO-KPAcHY0 okpacky (pHc. 72).

OnacHeiM napasutom siBiseTcsa N. galligena ¢ KOHUAHATBHOHN cTaaHel B BUje
nukHun (Cylindrocarpon mali), kK0TOpas BbI3bIBAET HEKTPHEBBIH HIIH 0OBIKHOBEHHBIH
paK CTBOJOB IUIONOBBIX AepeBbeB. Ha cTBOMAaX mopak€HHBIX AepeBbEeB 00pa3yoTcs
HAILIBIBBI M IMTYOOKHE paHBi.

Jlpyroii npakTuyeckH BaxkHbIH pox rub6epenna (Gibberella) nmeer Msrkue Ko-
KHCTBIC NepuTenun OypoBaroro useta. G. saubinettii Tapa3uTHPyeT Ha THILEHUIE,
A4YMEHe, OBCE, PXKH, NMOpaXkast KoJIochd, ryie 00pa3yercsl pO30Bbli HANET KOHUIHAIIb-
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PucyHox 72. Nectria cinnabarina: | — BHELIHUI BUA CTPOM
Ha JpeBecHHe, 2 — paspe3 Yepe3 CTPOMY: a — KOHWIHadb-
HOE CMOPOHOLIEHHE, 6 — NEPUTELHH.

HOTO cropoHoIeHus rpuda Fusarium graminearum — OTKy/Ja IPOUCXOIMT U Ha3Ba-
Hue 0oe3HH — (y3apHo3 KoimockeB (puc. 156, 4). Ilopax€HHOE 3epHO CONEPKUT
TOKCHH rpuba U, NOMaB B MHLLY, BBI3bIBACT OTpaB/IcHHE (TaK Ha3bIBACMBIN “TIbSHBIN
x71e6”"). PazButuio 60s1e3HH cnocoOCTBYIOT YCIOBHS MOBBIIIEHHON BIa)XHOCTH IpH
CO3pEBaHHH KOJIOChEB M XPAHEHUH 3epHA. DTOT ke Ipub BBI3bIBACT FHUEHHUE 1OYAT-
KOB Kykypy3bl. Emie oaun Bua atoro pona G. fujikuroi pacnpocTpaH€H npeuMylLie-
CTBEHHO B TEIUIBIX pallOHAX YMEPEHHOH 30HBI, a TAKXe B CyOTPONMKaX U TPOIMHUKAX.
OH 00bIYHO OOHTACT B [TOYBE U ABNsieTC BO3OyauTesieM OoNle3HH pHca “OaKaHe” WiH
“Oosie3Hd AYpHBIX M06eroB”, 0cobeHHO pacnpocTpanénHoi B Unaun, Snounn u apy-
THX CTPaHax, I7I€ 3Ta KYJIbTYPa BO3JEIBIBACTCA OYEHB HPOKO. Y OONbHBIX pacTeHUH
1011 BO3/1eMiCTBHEM Ipiba CHITBHO BBITAMBAIOTCS MEXKAO0Y3MHSA, a TUCThS CTAHOBSITCA
Y3KMMH H JUIMHHBIMH, 32 YTO 3TO 3a00JIeBaHHE U MOTYYHIIO CBO€0OPa3HOE Ha3BaHHE.
Takoe n3MeHeHHe TOGErOB prca BBI3BIBAIOT POCTOBBIC BellecTBa rHOOepe/IHHBI, 00-
pasyeMble 3THUM IpUOOM.

Ilopsinok cnopbIHbEBBIE, MM KJIABULENCOBbIE —
Clavicipitales’

Jlns rpu6OB HTOTO NMOpsAKa XapakTepHbl IEPHTELMH, MOIPYKEHHBIE B MATKY IO
CBETJIOOKPAIICHHYIO CTPOMY H HUTEBH/IHBIE ACKOCTIOPHI B CYMKax.

' B mocneHUX cHCTeMax cym4arbix rpu6os (1995-2001) aTy rpynny BHOBb BKIIIOYAIOT B paHre ceMeil-
crea Clavicipitaceae B nopanox Hypocreales.



88 JI.B. 'apu6osa, C.H. Jlekomuesa. OCHOBBI MUKOJIOTHH

Pucynok 73. Claviceps purpurea — cnopblbs: | — KOJOC PXH €O CKIEPOUHAMHU, 2 —- CKIEPOLHI,
NpOPOCILKH roI0BYATHIMK CTPOMAaMH, 3 — pa3pe3 CTPOMBI ¢ EPUTELHAMH, 4 — OTACAbHBI NEpHTEUHH
B CTPOME, 5 — CyMKa C acKocropamu, 6 — KOHWIHalbHasA ctaaus “‘chauenus”.

Tunuuneli npeacraBuTensb 3Toro nopsaka pon Claviceps ¢ BunoMm C. purpurea —
BO30yMTENEM CHOPBIHBH 371aKOB, 0COOCHHO 4acTO NMOpaXKarwlieM poxb. B konoce
pXkH 00pasyroTcs U€pHO-(HONETOBBIC POXKKOBHIHBIC CKICPOIIUH, SBISIONIUECS 3H-
Myroulel craguei rpuba. 3MMyIOT OHH B IIOUBE MJTH HA €€ MOBEPXHOCTH CPEIH PACTH-
TENBHBIX OCTATKOB, @ BECHOM [TPOPACTAIOT B MHOTOUHCIIEHHBIE XKENTO-OpaHKeBbIe I0-
NIOBUATBIE CTPOMBI C ITOTPY)KEHHBIMH B HUX nepuTenusMu (puc. 73). Beibpoluennsle
U3 TIEpUTEMEB ACKOCTIOPB! 3apaXaloT 31aKH B niepHol usereHus. [lonas Ha peuible
NECTHKA, ACKOCMOPa NTPOpacTaeT, 00pa3ys CIIETEHHE MUIIEI s, Ha KOTOPOM pa3BHBa-
eTcs KOHHAHANbHAs cTajaus rpuda — cauenns, cocTosmas U3 cl0s KOHUAKWEHOC-
ueB, oOpasylomux 00/b10e KOMHYECTBO KOHHINHA. Bhiensiomascs 3aeck caxapuc-
Tas XKMAKOCTD ‘‘Me/BsiHas poca’ NPUBJICKACT HACEKOMBIX, KOTOpPBIE aKTHBHO NIEPEHO-
CSAT KOHHAHH ¢ KoJloca Ha KoJtoc. [1pu BbICBIXaHUH “MENIBIHON POCHI” KOHHIHH MOT'YT
PACIpPOCTPAHATHLCS H BETPOM. 3aTeM, N0C/Ie NOACIXaHUs U OTMUPAaHUA calennu, us
MPOHHU3aHHOH rHdamu rpuba 3aBsi3d, BHOBb GOPMHUPYETCS CKICPOLHH.

BpenonocHOCTE CIOPBIHBY HE CTOJIBKO B CHHIKEHHH YPOXKasi 3epHa 371aK0B (OHO
MOXET OBITh HE OYEHb 3HAYUTEIIBHBIM), CKOJIBKO B TOM, YTO B CKJICPOIHAX CHOPBIHbH
COZIepKAaTCs TOKCHYHBIE [/ YeJOBEKa H )KMBOTHBIX ankanouabl. [Tonas npu odMoI10-
TE B 3¢PHO, 4 3aTeM B MYKY U IPOAYKTBI U3 HE€, anKaloH bl MOTYT BBI3BaTh 3a00yeBa-~
HHE “IproTH3M”, MPOSBISIOIIEECS B BHAC CYN0POT, OT YEro OHO MOJYYHIIO Ha3BaHHE
“snpie Kopun”. EcTb U apyrue ¢popmMal aToro 3aboneanus. Ceifyac nogoOHbINH TOKCH-
KO3 BCTPEUYAETCA Y IIOJEH KpaHHE PeKO, a aIKaJl0UAbl CIOPbIHBK HAXO/IAT NPHUMEHe-
HHE B MEMLIMHE NPH JI€YEHUH CEPACYHO-COCYAHCThIX, HEPBHBIX 3a00JIeBaHUH H B
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aKyHIepCKO-THHEKOJIOTHUECKOH NpaKTHKeE.
Hano otMeTuTh, uTo B 0pHIHATBHYIO MEIH-
LMHY CTIOPbIHbs OblIa BBEICHA CIE B HaYajle
XIX Beka.

Jpyro# poa nopsiaka ciopbIHBEBBIX —
Epichloe. E. typhina — B0o30ynuTeNb YeXJ0-
BHJIHOH OONE3HHM 371aK0B, NPU KOTOPO# CTpo-
MBI C MepUTEUHAMH (HOPMHPYIOTCS BOKpPYT
ctebns 371aKa B BUe 00epTKH, 0COOEHHO Yac-
TO OKOJIO Biarajuiua aucTeeB. [lopaxaer B oc-
HOBHOM MHOTOJICTHHE 3/1aKH, CHIDKas POyK-
LU0 CeMSIH NPH KYJIbType KOPMOBBIX TPaB.

HHrepeceH poa kopauuenc (Cordiceps),
BHIbI KOTOPOTO NMapa3uTHPYIOT Ha YIEHUCTO-
HOTHX (TIayKax, HaceKomsix). OfHH U3 pacnpo-
CTpaHEHHBIX BUAOB 3Toro poda C. militaris
pasBHUBacTCs HA JIMYMHKAX M KyKonKax 6abo-
yek. OOBIUHO BCE Te10 HACEKOMOTO NPOHH3bI-
BaeTcs rudamu rpuba U peBpamaeTcs nelu-
KOM B CKJICPOLIMH KM TOUHEE NMCEBAOCKICPO-
uH. [Tociie nepe3suMoBKH Takoi NMceBIOCKIIE-
POLIMH, COCTOSIIMI U3 TH TpHba U HaCTUYHO
COXpaHHUBIIMXCS TKaHEeH X03s1MHa, NMpopacTa-
€T B XENTO-OpaH)XeBbI€ FOJOBYATHIE CTPOMBI
C MOTPYXEHHBIMH B HUX NEPHTECUHUIMH
(puc. 74).

Pucynok 74. Cordiceps. Tlcerockaepouuii B
Tese NMYHHKN 6ab04KH, MpopocLKi cTpoMa-
MM C IEpUTELUSIMHU.

Hopsiaok j1adyab0eHneBbIE —
Laboulbeniales

OT0 rpynna y3KocneuHaTu3upOBaHHbIX OOJUTaTHBIX Mapa3UTOB HACEKOMBIX H
knemel. [lopsinok Bkmioyaet okono 1500 Bua0B, pacopocTpaHEHHbBIX IPEUMYIIECTBEH-
HO B TpOTIHKax H cybrponukax. Muuenui o6pluHO oTCyTcTBYeT. BererarusHoe Temo
71a0yIb0CHHEBBIX — PeuenTaKyJ — MHOrOKJIEeTOYHOe, U3 HacToAuei TkaHu. dop-
Ma peuenrakysia pasianyHa (puc. 75). Perienitakyn pacnosioskeH Ha IoOBEepXHOCTH Teja
HAcEeKOMOT0, K Hapy>KHbIM XHTHHOBBIM IIOKPOBaM KOTOPOTO OH NPHKPEILIseTCsi 0COo-
©ol HoxKOH. JIMIbL y HEKOTOPBIX BHIOB 3Ta KAETKa—HOXKA NPOHHUKAET Yepe3 XUTH-
HOBBIH MOKPOB K 00pa3yeT Ha KOHIIE JIONACTHbIE BBIPOCTB! THIIA PU3OUIOB. Y HEMHO-
THX BHAOB pa3BUBAIOTCS JUIMHHBIE PU3OHIBI, ITTyOOKO MPOHUKAIOLIHE B TEJI0 HACEKO-
moro. Ha peuentakyne o6pa3ytoTcs aHTEpHIHN 1 MHOTOKIIETOYHBIE JKEHCKHE TTOJTO-
Bblc opraHbl. B 06pa3oBaBLIMXCs OCIIE OJIOBOTO [IpoLEcca MEJIKHX repuTelusx ¢hop-
MHPYIOTCSL TOJIBKO ackocnopel, 6e3 napadus u nepuus. CTpoeHHe BEreTaTUBHCTO
Tena v nepuTelius 1abyap0€HHUEBBIX CTONb CBOCOOpa3Hbl, YTO UX WHOIA BBLACTSAIOT
U3 TPYNIbl MHPEHOMHUIIETOB B CAMOCTOATE/IBHBIN Kacc CyMuarhix rpubos’.

' B psijie cMCTeM BBIAEISIOT B CAMOCTOATENbHBIH Kiacc Laboulbeniomycetes (Barr, 1983; Cavalier-Smith,
1998; Petersen, 2002).
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Pucynok 75. JIabynb6ennessle: 1 — na-
GynbOenns oOblkHOBeHHas Laboulbenia
vulgaris, 2 — caHTapoOMHLEC NepPMacKy-
nwoc Sanharomyces permasculus, 3 — nu-
xomuuec Dichomyces, 4 — XHTOHOMULIEC
arpukopuuc Chiltonmyces atricornis; 5 —
cTHrMaTtoMHuuec aumHodope Stigmato-
myces limnoforae: a — 3penas 0cobb ¢
xopowio aH(pdepeHMpoBaHHbIMH TIEPH-
TEUMAMH, PELENTaKyIIOMOM, KaHaloM H
aHTepHINANbHBIM NPUAATKOM; 6 — aHTe-
PHAHANbHBIHA NPUIATOK; B — OCHOBaHHE
W KaHaj NepuTeUHs, 3ar0HEHHbIE ACKOC-
MOpPaMH; T — acKOCMOpBI.

TN
'-*2"!;!7"
[

AuckoMuueTnbl

[11010Bbie TeNa — anoTeUMH — MACHCTOH HIIH KOXXHUCTOH KOHCHCTEHIIMH pa3-
mepoM oT 1 MM 710 10 cM. CyMKH YHUTYHHUKATHbIE. ACKOCIIOPBbI 0CBOOOXJAtOTCA aK-
THBHO, OJJHOBPEMEHHO H3 MHOTHX CyMoK. McKitoueHne coctaBnseT nopsiiok Tprode-
neBbIx (Tuberales) ¢ MOA3eMHBIMH TUIOAOBBIMHU TeslaMu. CanpoTpodsl, Mapa3uThl, MU-
Kopu3oobpazoBarenu. OcHOBHbIe NopAAKU: Leotiales (= Helotiales), Pezizales,
Rhytismatales, Tuberales.
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') Iopsiaok JieonueBbie (reJIOIHEBbIEC) —
Leotiales (Helotiales)

&

[y nopsiika xapakTepHbl THITHYHBIE XOPOILIO pa3-
BUTBIE aNlOTELIHH, 00Pa3yOIHECs Ha TOBEPXHOCTH CyO-
cTpara, CTPOMbI Wik cKaepolueB. CYMKH ITPH 0CBOOOXK-
JIIEHHH aCKOCIOP BCKPBHIBAIOTCSA HA BEPIIMHE MIECIBIO
(TpeiwwnHoON) (puc. 76).

K neonyeBbIM OTHOCHTCSA HauOOMbIIEE YUCIO Na-
Pa3HTHBIX TUCKOMHIIETOB. Cpeny HUX IIHPOKO PacIpoc-
TpaHEHHBIE BUIbI PONOB MOHUIIMHHA U CKJIEPOTHHUS —
Monilinia w Sclerotinia (= Whetzelinia), B ixiie pa3Bu-
THS KOTOPBIX IPUCYTCTBYIOT CKJIEPOLIHH.

M. fructigena BBI3BIBaeT TUIONOBYIO THHJIb SIOJIOK
U rpyul. 3apaxeHHbIe 106l OYypeloT U Ha HUX o0pa3y-
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PucyHok 76. Tunbl BcKpbIBaHUA
CYMOK Y JMCKOMHIIETOB: | — wie-
JIbIO, 2 — KpBILIEYKOH.

PucyHok 77. [Tnonosas raunb 5610k Monilinia fructigena:
1 — nopakeHHbIH N0 SIOJOHU C KOHUIHAIBHBIM CNO-
poHolleHHeM rpuba, 2 — KOHMAHATbHAsK CTaAus (YBeIH-
4eHO), 3 — MpOopacTaHue CKAEPOLMA B aroTeLUH.
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I0TCS NOAYIIEYKH KOHHAHAIBHOTO
CIIOPOHOUIEHHS, YacTO paciosara-
JOLLETOCA Ha TTOBEpXHOCTH Topa-
XEHHOTO TUI01a KOHLIEHTPHYECKH-
MU kpyramu (puc. 77). Kounaun
IIEPEHOCATCS )KyKOM—Ka3apKoH, Ko-
TOPBIH IHTAETCA MAKOTBIO IOpa-
MEHHBIX 1171020B. OOBIYHO IpHO 3a-
paxaeT IJI0ABI C MOBPEXKAEHHON
koxkuied. K ocenn nopakeHHblie
IU10AB! NIPEBPALlAlOTCA B CKIIEPO-
. OHH CTAHOBATCS IUIOTHBIMH,
YEPHBIMH H 3UMYIOT Ha IOYBE HIIH
OCTaBasiCh BUCETh Ha Jiepese. Bec-
HOM U B HayaJle JIETa OHH BHOBb I10-
Pucynox 78. Whetzelinia sclerotiorum — so30yaurens 6e-  KpBIBAIOTCA IMOAYILEYKAMH KOHH-
JIOH THUITH: IIpopacTaHue CKIEepoOLHA B allIOTCHUH. NHAJIBHOTO CHOpOHOI_UCHHﬂ U 3apa_
KaloT IJ1021b1 HOBOTO ypoxXas. Aro-
TelUnH 00pa3yloTcs oueHb peaxo. B
3TOM CJIy4ae OHH BBIPACTalOT M3 Iepe3uMOoBaBlIero ckiepornus (puc. 77, 3).

Sclerotinia (Whetzelinia) sclerotiorum BbI3bIBaeT Oeyl0 THHJIb MHOTHX pacre-
HHH, B TOM YHCJIE€ U BaXKHEHIIHX OBOLIHBIX KYNbTYP, KaK IpH BereTaluH, Tak U MpH
XPaHEHUH, IPUHOCS 3HAYUTENIbHBIE ITIOTEPH CEJIbCKOX03AHCTBEHHOH TpoaAyKUHH. [ pnb
pa3BHBAETCs NPH XpaHEHHH Ha MOPKOBH, CBEKJIE, KallyCTe, a U3 BETeTHPYIOIHUX pac-
TeHHH — Ha CTeOJsIX KyKypys3bl, IIOACONHEYHHKA, TOMaToB, Tabaka U ap. Ha rnopa-
KEHHBIX YaCTAX pacTEHHUH CHayajla pa3BHBaeTCs OOMJIbHBIA MMILIENHM, a 3aTeM Ha
HEM QOpMHPYIOTCS YEPHBIE CKIIEPOLHH PAa3IHYHOMN, 4acTo yrnoBaToi Gopmsl (puc. 8,
b). Cxnepouun nocie rnepuoja nokos rpopacraror B anoreiuu (puc. 78). Kounan-
anbHas cTaaus y rpuba orcytcTByeT. M3 BpeAOHOCHBIX BUAOB HY)KHO OTMETHTb CKJIe-
POTHHHIO 3JIaKOBYIO S. graminearum, BbI3bIBAIOILYIO CKIEPOTHHHO3 XJIEOHBIX 3Ja-
KOB, H CKJIEPOTHHHIO KJIeBepHYIO — S. trifoliorum — BO30yAHTENs KJIEBEPHOTO paka,
MOopakarollero KopHe-
BYI0 LIEHKY paCTEHUN H
BBbI3BIBAIOLIETO BECHOU
B OTAENbHbIE TOABI TH-
6enb 10 50 % pactenui

B [10CEBaxX KJIeBepa.
W3 canpotpod-
HBIX JIEOLUEBBIX IPHOOB
C OBOJIBHO KPYMHBIMH
IUIOAOBBIMH TeJaMH Ha
MOYBE B XBOHHBIX Jlecax
C H10JIsA 10 CeHTAOpD
MOXXHO BCTPETHTB KeJl-
TOBaThle alOTELHH KY-
JIOHHH 3aKpyUYEeHHOH —
Cudonia circinans, co-
CTOSALHE U3 TOHKOH

Pucynok 79. Cudonia (2) v Sphathularia (1).
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HOKKH M BOJHHCTOMH LANKK ¢ 3aKpyd4eHHbIM BHU3 kpaeM. E€ pasmepsl: 6-8 ¢M 1o
BBICOTE HOKKH U 1-3 cM 1o auaMerpy uuisitiku. Jpyroit Hamo4BeHHbIH JTHCKOMHLIET
U3 MOPSA/IKA JICOLMEBBIX B TEX XK€ Jlecax — CMarylapus XKeaTosaras — (Spatularia
flavida), nosBAMIONIAACS B KOHLE JIETa M OCEHbIO. ATIOTELHI uMeeT GopMy J0NaTou-
KM, BBICOTOI /10 4—6 CM M INHPHHOI B BepxHei yactn 1-2,5 cM (puc. 79).

Iopsinok neununeBbie — Pezizales

ANOTENH THITHYHBIE IO CTPOEHHIO: YallleBHAHBIE, PEXE C BBIYK/IOH MOBEpX-
HOCTBIO WJIM B BUJAE CKJIAA4aTOM LUIANKH Ha HOXKE, YaCTO MSCHUCTBIE, CBETIO HJIH
APKO OKpAILIEHHBIE, PeKe KOPHUHeBble Wik uéphbic. CyMKH [P 0CBOOOXKICHHH ac-
KOCTIOp BCKPBIBAIOTCA Kpblieukoi. [Ipenmyectsento canporpodsl. Hemuorne na-
pa3uThl PaCTEHHUH.

TUNHYHBIM CanPOTPOhOM, YACTO BCTPEYAIOLIMMCS Ha BIIaXKHOH [04BE B XBOii-
HBIX JIecax, SB/IsieTcs Neltia KopuuHeBo-KalTanoas (Peziza badia), KOTOPYIO MOXKHO
HAWTH JIETOM U OceHblo. E€ uameBHaHbie KO-
pUYHEBBIE anoTelnH 00pa3yloTcs 00BIYHO
IpyMIaMH, B KOTOPbIX MOTYT ObITh TUIOA0BBIC
Tena o 1 g0 6 cM B nuamerpe (puc. 80). Emé
OJMH BUA JTOTO MOpsi/iKa Meuuua (aaeBpust)
opawxkesas — Peziza (= Aleuria) aurantia —
TaK)Xe 4acTO BCTPEYAETCsA Ha MO4YBE, HO IMpe-
MMYLIECTBEHHO B JIHCTBEHHBIX W CMEILIAHHBIX
necax. E€ KkpymnHble YaiieBUIHbIC arlOTELHH, 2—
10 cM B IuaMerpe, TAKKE PacTyT IPyNIaMHu 1
XOPOILIO 3aMeTHBI O51aroaps APKOH OpaHKeBo-
kpacHo# okpacke. ITosBngeTcs ¢ Havana Jera
1 110 ocenu. [pub pacTér Ha XOpOIIO OCBELEH-
HBIX MecTax. BcrpeuaeTcs neumna opaHxesas
TaK)Ke Ha JTyrax 1 Ha 0004MHaX JOPOL.

K mopsiaky meuHuueBbIX OTHOCATCA H
CMOPYKOBBIE IPUOBI, IPEICTABIIAIOIIME B Tpe-
Jes1ax nopsaka oTaebHble ceMecTBa — Mor-
chellaceae, Discinaceae n Helvellaceae
(puc. 81). Vx anorermi COCTOMT U3 CTEPHIILHOH
HOKKH H IIULANKH CO CKJIaA4aTod MM MOpLIM-
HHUCTOM [MOBEPXHOCTHIO, TIOKPBITOH TMMEHHEM.
Bce cMOpYKOBbIE — MMOYBEHHBIE CANPOTPOPBDI.

Pon cMopyok — Morchella (ceMelcTBO
Morchellaceae). 11lnanka NpaBHIBHBIX OYEP-
TaHui: aiueBuIHAas, KOHUYECKas, Ha HEW HMe-
J0TCS CKJIAIKH, KaK MPOJOJIbHBIE, TAK M TOTIe-
peuHble, OT llepecedeHus KoTopbix 00pasyor-
4 ZI0BOJIbHO IIpaBuiIbHBle A4eiiku. Mx yriny6-
Pucynoxk 80. Peziza badia: | — anoTeuni, —JICHUS MTOKPBITH THMEHHEM, a pEOpa s4eeK 0C-
2 — paspes 4epe3 rHMEHNH (CyMKH € aCkoc-  TaloTCsi CTEPUIbHBIMH. Hokka monas u kpas
nopamit 1 mapadusel). IUIAIKH CPAcTalTCA ¢ HOXKKON. B XBOHHBIX
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Pucynox 81. CMopukoBbie rpuobl:
1 — Morchella conica — cmopuok
KOHWYECKHH, 2 — Gyromitra escu-
lenta — cTpOYOK OOBIKHOBEHHBIH,
3 — Helvella lacunosa — nonact-
HUK SMYaTbIii.
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CMEUIaHHBIX JIECAaX IHPOKO PACTIPOCTPAHEH CMOPYOK KOHMYECKUH — M. conica 00bI4-
HO TMOsIBJIsieTcs B anpesne—mae (puc. 81, 7).

VY pona ctpouok — Gyromitra (ceMelcTBO Discinaceae) MIISIIIKA HENPABUIIb-
HO#t GopMBl, ¢ GecriopsI0uHO PacoNOKEHHBIMH CKJIa/IKaMH, NPUIAIOMHMHA €€ No-
BEPXHOCTH MO3TOBHJIHYIO CTPYKTypy. Hoxkka Toncras, Takixe HernpaBHiIbHOH (op-
MBI, HHOTAa 6opo3myartas wiu ckinaadaras. [llupoko pacnipocTpaHéH cTpOvOK 0ObIK-
HoBeHHBIH G. esculenta — oOBIYHO NOSABNAIOUIMICS B anpesie—Mae, B XBOHHBIX H,
0COOEHHO B COCHOBBIX Jlecax Ha necyaHoi nouse (puc. 81, 2). CTpodok oceHHHIA —
G. infula nnoAOHOCHT MO3/1HO — B CeHTIOpPe—OKTAOpE.

BONBUIMHCTBO CMOPYKOBBIX TPHOOB MOSABNAETCS HMEHHO BECHOH W JIMIIb BHIBI
pona nonactauk — Helvella (cemeiictBo Helvellaceae), y KOTOPBIX LLIANKa COCTOUT
U3 I1EepPECeKaloUINXCs JIONACTEH ¢ NIAJAKOH IOBEPXHOCTBIO, MOABIAIOTCS JIETOM HIIH
OCEHBIO, HAIIPUMED JIONACTHUKU — AmUatblid (H. lacunosa) v kypuasbiil (H. crispa)
(puc. 81, 3).

CMopukoBblE TPHOBI YCIOBHO CBCAOOHBI, ITO3TOMY liepea yrnoTpebieHHeM B
MUY UX TpeOyeTcs NMPOKUITATHTH, @ BOAY CIHTh.

Ilopsinok putusmoBbie — Rhytismatales

Hebonpluas rpyrna napasHToB Ha JUCThAX U CTeONIAX PACTEHHH HITH CallPOTPO-
(0B Ha pacTHTENILHOM Ol1a e, Iie OHU 00pa3yIoT YEPHBIE MATHA. ATIOTEUHH 0ObIYHO
HOTpYKEeHb! B CyOCTPaT MM CTPOMY H AOJITO OCTAIOTCS MPUKPLITHIMU CIIJIETeHHEM
MHIIENSA; OHH OKPYTIIblE€ WM JIMHEHHBIE M HETUITHYHBIE 110 cTpoeHuio. [ndbl rpuda
PacipoCTpaHAOTCs B CyOCTpaTe M CIUIETAIOTCS B IUIOCKOE JIOKE, HA NMOBEPXHOCTH
KoToporo ¢popMupyercs ruMeHdi. OH JI0JIro 0CTaéTcs 3aKPhITHIM U OTKPLIBAETCS PH
CO3PEBAaHUH CYMOK BCJIEACTBHE Pa3pbiBa IIPUKPBIBAIOLIETO €ro CJ0s JONacTAMH WK
nienbio. CyMKH BCKPBIBAIOTCS LIEJIBIO.

Pucynox 82. Rhytisma acerinum: | — nopaxeH-
3 HBIH JIUCT KJIeHa, 2 — aroTeUnH B CTpoMe, 3 —
CyMKa ¢ acKOCTOpaMH.
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HlIupoxo pacripocTpanén Bua Rhytisma acerinum, BbI3bIBaloLInii oOpasoBaHue
YEPHBIX OJECTAIINX MATEH Ha JUCTBIX KIEHA. DTH MATHA ABJIAIOTCS CTPOMaMH IPH-
6a, B KOTOPBIX I10CIEe OMAaICHHUs NUCTbeB GOopMHUPYIOTCS anoTenuH (puc. 82). Ipyroi
Bun Lophodermium pinastri — Bo30ynuTesnb 3a601eBaHUs OOBIKHOBEHHOE LIIOTTE CO-
CHBI MOpakaeT XBOMO COCeH, BbI3biBas ¢€ onaa. OcoOeHHO BPeIOHOCEH U OIIACEH B
ITUTOMHHKAX, TA€ 3apa)KaeT MOJio/ible BOCIIPUUMYHBLIC K 3a00J1eBaHHIO CESHLbI, Bbl-
3bIBast UX MaccoBylo rubesns. [pud Coccomyces hiemalis ¢ xoHnMaNbHON cTaHeN
Cvlindrosporium hiemale BbI3pIBa€T KOKKOMHMKO3 KOCTOYKOBBIX, BBIPAXKAIOIUMHCSA B
Pa3BUTHH MATHHCTOCTEH U YCHIXaHUHM JIMCTHEB BUIIHU M CITUBBI.

Iopsinok TpodeneBvie — Tuberales'

Buapl tprodenersix 00pa3yroT KpynHble KyOHEeBUAHbIE TO3EMHBIE MI0J0BbIE
Tesa, 3aMKHYTBIE B 3pesioM cOCTOAHUH. OJHAKO B Ha4albHOM CTaMH pa3BUTHA OHH
OTKpBITHIE, OJII0ALEBHAHBIC, YTO 1103BOJISI-
€T paccMaTpuBaTh UX KaK HETHIIHYHBbIE
anoTenHH. 3aMKHyTast GopMa IUI0J0BOTO
Tena TprodeneBbix cBia3aHa ¢ UX GOpMH-
poBanueM B nouse. CHapyXH ILIOJ0OBBIE
Tesa TplodeneBbiXx 0eThl YEPHO-OypoH
MHOTOCJIOWHO#H 000NI0UKOH — IEepHINEM.
CyMKH pacriosnararoTcs B I10I0BbIX Teaax
CpeaM CIUIETeHHS MHLEIUSA CIIOEM HIIM
yanie rHé3naMu (puc. 83). OcBobox1eHHe
CYMOK H aCKOCIIOp POUCXOHT [TACCHBHO,
nocse paspyuieHus nepuaus 1 o6omno4ex
CYMOK.

TprodeneBbie — oOGIUraTHBIE MHKO-
puzoobpazoBarenn. Pa3Mepsl Ux minogo-
BbIX TeJ konebmores ot 1 1o 10 cM B nua-
MeTpe. MHorue Buabl cbenoousl. Ho BBe-
CTH UX B KYJIBTYPY HE yaa€Tcs, Tak Kak BCe
Tp1ogesneBble 0043aTeNbHO AOMKHBI Cop-
MHPOBaTb MUKOPH3Y C JIPEBECHBIMH pac-
teuusamMu. Hanbonee ueHeH no BKYCOBBIM
KadyecTBaM YEPHBIN UM PpaHLy3CKUN
Tprodeins (Tuber melanosporum), npouns-
pacraromuii Ha tore dpaHIUM Ha U3BECT-
KOBOH, meOHucToM rouse. ['pud obpasyer
MHKOPH3Y ¢ ny0oM, OykoM, rpabom. OH
CTOJIb BBICOKO IIEHHM 32 BKYC W CHJIbHBIN
7\ ¥ apoMar, 4To Ha 1ore @paHLHHN ero UCKyC-
Pucynok 83. P§3pe3 TOI0BOTO Tena TPOPENT  ~rpeHHO Pa3BOMIAT B CTIEIMABHO NOCAKEH-
Genoro — Choiromyces. HBIX JUIs1 9TOTO 1y60BBIX pomiax (puc. 84).

' B nocneanux cucreMax cymuarbix rpu6oB (1995-2001 rr.) 9T0T nOpALOK BKNIOYAIOT B PaHTe ceMe-
crBa Tuberaceae B nopanok Pezizales (Dictionary of the Fungi, 1995, 2001; Petersen, 2002).
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Ha tepputopun Haimiel cTpaHsl — Ha
Yepuomopckom modepexbe KaBkaza, a
Taioke Ha YkpanHe — B KpbiMy BcTpe-
qatoTcs NeTHHN Tprodens (T, aestivum)
 3uMHH# Tprodens — (7. brumale), 06-
pasyloliie MHKOPH3Y C TEMH K€ JApe-
BeCHbIMH 1oponamMu. OHaKo, MO BKY-
COBBIM Ka4eCTBaM OHH 3HAYHTEIIHHO YC-
TynaroT 4épHOMY Tplodenio.

B cpenneit nonoce Epponeiickoit
yactu Poccun BetpedaeTces Oenblii Tpio-
thenb, OTHOCALIHIACS K APYTOMY posty —
Choiromyces venosus. OH obpa3yeT MH-
KOpU3y ¢ 6ep€E30i, 0CHHOM 1 HEKOTOPBI-
MH JIpYTUMH aepeBbaMH. [pub cwheno-
OeH, HO HEBBICOKOTO Ka4yecTBa.

Pucynok 84. Tuber melanosporum — yepHbIi Mau
¢dpaHuy3cknit Tprodens.

Ki1acC JTIOKYJIOACKOMHUETbI — LOCULOASCOMYCETES (=
DOTHIDEOMYCETES)

CymKH 00pa3yloTcs U3 aCKOTeHHBIX TH( B 0COOBIX NOJOCTAX — JIOKYJaX, BO3-
HHUKAIOIIHX B CIUIETEHHH MULEJIUA — aCKOCTpoMe, Wit ricesnoterun. O00moukH Cy-
MOK OMTYHHKAaTHbIE, T €. ABYCIOUHBIE, B KaXI0H JIOKYJIe MOXET OBbITh 10 OAHON HIIH
I10 HECKOJIBKY CYMOK, JIOKYJIbl B CTPOME OT/IeJIeHbI APYT OT APYTa Y4aCTKaMH MEXCy-
MOYHO# IJIEKTEHXHMbI. ¥ MHOTHX BHOB OHA pa3pyLIaeTcs, OCTaBsAA TOJIbKO HUTE-
BUAHBIE nceBnonapadusbl (puc. 85). 3penbie NCeBAOTEHHH MHOTHX JIOKYJIOACKOMH-
HETOB 110 opMe MOryT ObITh CXOJHBI C TUIOIOBBIMH TeJlaMH MJI0A0CYMYAThIX: Kiei-
CTOTELMAMH, IEPUTELIUAMH U artoTeliussMi. OCHOBHBIE OpaakH: Myriangiales, Dothi-
deales, Pleosporales.

Pucynox 85. Mycosphaerella fragariae: 1 — riopaxeHHBbIit IMCT 3eMISTHUKH, 2 — [ICEBROTEUNH, 3 —
CYMKa ¢ aCKOCIIOPaMH.
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IHopsimox MupuanrueBble — Myriangiales

ACKOCTPOMBI IIAPOBHJIHBIE C OECTOPSANOYHO PACIIONOXKEHHBIMU B HUX OXHOCY-
MOYHBIMH JTOKys1aMH. CyMKH OKpyrible, MHPHAHTOBBIE MTAPA3UTh! BHICIIMX PACTEHHH
W HaceKoMbIX. PaciipocTpaHeHs! IpeUMYILECTBEHHO B TPONHKax U cyOTponHkax. K
MOPAKY MUPHAHTHEBBIX OTHOCATCS poa 3bcuHoe (Elsinoe). Buapl 3T0r0 pona asni-
10Tcs BO3OYAUTENAMH MHOTHX O0J1e3HEH CeNbCcKOXO3SHCTBEHHBIX pacTeHul. E. veneta
BbI3BIBAET AHTPAKHO3 MAJHHBI, IPOABJIAIOMINUNCS B 00pa30BaHUH Ha JIMCTBIX H MOJIO-
IbIX II0OErax cephIX IIATEH ¢ MyprypHOH KaiiMoii. Ha xuBbIX pacTeHHAX pa3BHBaeTCA
KOHMIHanbHad ctagus Gloeosporium venetum (puc. 156, 6), a ackocTpOMBI pa3BHBa-
I0TCS Ha HEKPOTHU3HUPOBAHHBIX YacTAX cTeOneil u nucTeeB pacTeHudl. E. ampelina
BBI3BIBAET AaHTPAKHO3 BUHOTPaNa, a k. fawsetii — napily HUTPYCOBBIX.

IMopsinox norupeitnoie — Dothideales

OBanbHble UM OYNaBOBUAHBIE CYMKH PAcIOaraloTcs B JIOKYJIax IyYKOM HIIH
cnoeM. ACKOCTPOMBI OOBIYHO XOPOLIO Pa3BUTHI, IIAPOBHIHBIE TEMHO OKpaIIEHHBIE.
CanpoTtpodbl Ha pacTHTENBHBIX OCTaTKaX WM IApa3HThbl BBICIIMX pacTeHHH. [ na-
Pa3sUTHBIX BHIOB XapaKTEPHO PAa3BUTHE acKOCTPOM Ha OMaBlLEH JHCTBE, HA MeCTe
KOHH/HANBHBIX CIIOPOHOIIEHHH, Pa3BUBABIIHXCA HAa )KHBOM PACTEHHH-XO35AUHE.

Pon rurHapaua (Guignardia). Bxiioyaer BaKHBIH B XO34HCTBEHHOM OTHOLIE-
Hu BUA G. bidwellii — rapa3uT BUHOTpana, BBI3BIBAIOIIMH PAaclpoCTpaHEHHOE 3a-
OoneBaHHe, U3BECTHOE MO/ HA3BaHUEM ‘‘d€pHast THHJIb . Pa3BUBasACh Ha Aroaax, JHc-
TBSIX U MOJIOABIX I100erax BUHOIPaJHOH J103bl TPHO 00pa3yeT pe3Kko O4epUYEHHBIE NAT-
Ha MepTBOH TkaHH. Ha HuX pa3BuBaeTcs KOHMIHAIBHOE CIOpOHOIIeHHE rpuba Phoma
uvicola B Bune 4€pHbIX nUKHUA (puc. 159, 1). ITopaxk€HHbIC ATOABI CMOPILHBAIOTCA U
gepHeloT. Ha oTMepiinx TUcThAX 1 Arofax mociic NEPe3HMOBKH B MOJIOCTAX ObIBIIHX
NHKHUA 00pa3yoTCcs CYMKH ¢ ackocniopami. I[Icepnonapadussbl OTCYTCTBYIOT.

O6mmpHeti pon Mukocdepenna' (Mycosphaerella) BxkniovaeT 6onee 1000 Bu-
noB. M. sentina BbI3bIBaeT OeNyI0 MATHHCTOCTD JIMCTBEB Ipyluu, M. fragariae — Oe-
JYI0 NATHHUCTOCTb JINCTBEB 3eMJISHUKH. OCOOEHHO 3HAYMTENBHBIH BpER NMPUHOCHUT
rpub M. linorum, BbI3biBAIOILMIT 3a001eBaHHe “racmo bHa”. Ha nopax&€HHbIX jHC-
ThAX U CTEONAX MOABIAIOTCA XKENTOBATO-3€NEHDIE, 1T031HEe OYperolHe NATHAa OTMH-
patoruei Tkanu. [1pn nopa’xeHNH bHa IACMO CHHUYKAETCS KaUeCTBO BOJTOKHA H YMEHb-
LiaeTcs ypoxai ceMsaH. BOIOKHO cTaHOBUTCA HENIPOYHBIM, IOMKHM. Ha XHBBIX pac-
TEeHMAX pa3BUBAETCS KOHUAHANbHAs cTanus rpuda Septoria linorun B BUaE NMUKHUL, 2
Ha 3aCOXIUMX CTeONAX jibHa 00pa3ytoTcs ackocTpoMbl. Ha teppuropun Poccun cym-
yaTad cTagus rpuda noxa He oOHapyKeHa. 3abo/eBaHUE MEPENACTCs C CEMEHAMH.
Kpome Toro, nudekunsa coxpansercs U Ha nocjieyOOpOYHBIX OCTaTKaX PaCTEHHH.

' BelIeasioT B CaMOCTOATENbHbIH NOPANOK MHKochepemtoBsle Mycosphaerellales (nesstoe usnanne
“Dictinary of the Fungi”, 2001).



ChucTeMatika rpubos: OTen ACKOMHKOTA, I CyMyaTble TpUOb — Ascomycota 99

HMopsnok nueocnoposbie — Pleosporales

ACKOCTPOMBI LIAPOBU/IHBIE MITH CJIETKA MPHITIIOCHYTHIE, 9aCTO MEPHUTELHHEBU-
Hble, TEMHO OKpallleHHbIe. B JI0Ky/1aX pa3BHBalOTCA HECKOJIBKO CYMOK, PaciooxkeH-
HBIX cJI0eM U riceaonapadu3bl. CyMKH LIMIHHAPHIECKHE. ACKOCIIOPEI C IEPEropo-
kamu. CarpoTpodbl Ha PACTHTEIILHBIX OCTATKAX M MAPa3HThl BRICIIMX PACTEHHH.

Cpev napa3HTHbIX BUIOB OONBIIOE [IPAKTHYECKOE 3HAYCHNE HMEIOT BHJIBI POZia
entypus (Venturia). V. inaequalis ¢ KOHMANATBHOM CTaj e F usicladium dendriticum
BBI3BIBAET Mapilly A0IOHW, a V. pirina ¢ KOHMAMANBHOH CTaaned — F. pirinum —
napuly Tpyms. OTH rpu0bl HOPaXKaloT JIMCThA, MJ10/Ibl H MOJIOBIC noderu A6710HN 1
IPYyILH, Ha KOTOPBIX 0Gpa3yloTcs MATHA ¢ GapXaTHCTHIM HAETOM kounaui. [lapuia
CHMKAeT yPOXKai M KaueCTBO IJI010B, yTHETAET POCT H Pa3BHTHE ICPEBLLB, ocnabns-
et ux (puc. 86).

xa3 NN Pucynoxk 86. Venturia inaequalis — B036yau-
oo Tesb napiu s6noHu: 1 — nopaxxeHHbIe M0
A A6710HH, 2 — MCEBAOTELHH, 3 — KOHHIHATb-

= (2 XN - AEI &GP

HOE CNOPOHOLIEHHE B TKAHAX X03fMHa (a) U
N e o & KoHuaHH (6).
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OTaET BAZUANOMUKOTA — BASIDIOMYCOTA

basuanomMnkora — rpudsbl ¢ KIETOYHBIM MULETHEM, 0ObeIMHAIONIHE 0K0J10 30
THIC. BH/IOB. Krletounas cTeHka COCTOMT M3 XMTHHA M IVIKOKAHOB, y HEKOTOPBIX —
MaHHaHa, 0OBIYHO JJaMeJUIAPHAs, MHOTOCIIOHHAs M 3eKTpoHHONponunaeMas. Kpome
THITHYHOTO KJIETOYHOTO MHIIENIUA Y HEKOTOPBIX TPYIIT BHAOB BCTPEYAETCS JPOAIKE-
noao6Has craaus. J{ng 6oneImn-
cTBa 0a3HIMOMUKOTA XapaKTepHa
oco0as 10,IMNOpoBast KJIeToYHast
reperoposka (cernra), UMeroas
TpyOuaroe pacIIMpeHUe y 1OpHI.
ITopa ¢ 06enx cTOpOH NPUKPHITA
NOPOBBLIMH KOJINMAYKAMH HIIH
napeHrocomamu (puc. 6). Buapl,
He obpasyroiuue Teneomopd (6a-
3UIUH), HO UMEKLUEe MHUIETUH
C IpsDKKaMHU M JIOJTUIIOPOBBIMH
CeNTaMH, BKIIOYAKTCS B 3TOT OT-
nen. Ionosoe crioponoiesne —
9K30Tre€HHbIe 0a3UANOCIIOPHI, CH-
W, = Jdiuue Ha ocoGuxu o0Opa3oBaHH-
) ‘ ax Oaszuauax (MedocnopaHru-

Pucynox 87. basuams ¢ 6a3MaMocnopamu WaMIHHLOHA JABY-
X ), BO3HHKAIOIIHX a pe3ysbTare

cnopoBoro (doto COIM): yeen. x 6000.
P @ y 110J10BOTO 1porecca (puc. 87, 88).

S s e s il g anets = At

Pucynox 88. Ll1K1 pa3BUTHs LUIAMOYHOTO IPpHba: | — 6231 aM0CNOPDI; 2 — TANTOMIHBIN MULENMI; 3 —
IHKapHOTHYHbIH MULENHH; 4 — MIOZOBOE TEJIO W3 AMKAPHOTHYHOTO MUHEINS; 5 — Ga3uaus ¢ Ga3nau-
OCTIOpaMH.
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Pucynox 89. Ilpsxkka Ha MULIEIMH OMNEHKa cep-
Ho-xkenToro (poroCOM): 1 — ygen. x 3000, 2 —
yBea. X 6000.

[TonoBbIx opraHoB y 6a3uananbHbIX rpHOOB HEe 0Opasyercs. [losoBo# npouecc,
B OCHOBHOM COMAaTOTaMHs, OCYIHECTBIAETCS IIyTEM CIIUSHUS JABYX BEreTaTHBHBIX KJle-
TOK TaIluIOMAHOTO MHIENHA, BbIpacTalollero U3 6asuauocnop. Y roMoTaiiHuHbIx
BH/JOB MOTYT CJIMBAaThcAd TH(BI OHOTO U TOTO K€ MHLENUA. Y TeTepOTaUTHYHBIX, K
KOTOpPBIM OTHOCHTCSI OOJIBIUMHCTBO Oa3uaHaNIbHBIX TPHOOB, CIIMBAIOTCS KIETKH TH,
OepyIuuX Hadano OT CIIOp NMPOTHUBOINOJIOKHBIX NOJOBBIX 3HAKOB “+” M “— (puc. 88,
I1). Tlpu 3TOM pOUCXOAUT CIAUSHHUE LUTOIUIA3MBI, a siipa 00bEIUHSIOTCS B Tapbl —
JHKapHOHBI, KOTOPBIE 3aT€EM CHHXPOHHO AenaTcs. Takol IUKapHOTHYHBIN MHLIEIHN
0aznaManbHBIX TPHOOB MOXKET CYIIECTBOBATh JIMTEJILHOE BpeMs, IPOHU3BLIBAs Cy0-
CTparT: TI04BY, IpeBECHHY, CTEONH H JIUCThS PACTCHUIH-X035€B Y GUTONMATOreHHBIX BH-
N0B. MHOTOJIETHHH MHUIIENUHA XapakTEPEH U1 TPYTOBUKOB, PACTYIHX HA AEPEBbAX,
[U1 MHOTHX LIAMOYHBIX TPHOOB: ITOYBEHHBIX HIIH ITOACTHIIOYHBIX canpoTpodoB, Ais
MHUKOPHU3HBIX TpHOOB. M3 uKapHOTHYHOTO e MUIIENHS CJI0XKEHb] U II0JOBLIE TeNa
0a3uauanbHbIX TPHOOB, HAaNPUMEP MHOTOYMCIIEHHBlE TPYTOBHKH WM LUISAMOYHBIC
rpubsl (puc. 88, 4).

Y GonbIIMHCTBA BHAOB Ga3HAHANBHBIX IPHOOB AUKAPHOTHYHBIA MHILIETTHI HMe-
€T MPSKKH — 0COOBbIC KJIETKH, HAXOAAUIMECS Y MONepeyHbIX ePeropoaoK KIETOK
mutenus (puc. 89). Ipskka roMOIOTHYHA KPIOUKY ACKOT€HHOH TH(BI U BHITIOJIHSIET
Ty ke (QYHKIMIO, BOCCTaHABIHBAs ABYSAEPHOCTh KJIETKH, OT KOTOPOH OTaenuiach
MaTepHHCKas KJleTKka 0a3uauy.

baszuauu o6pasyroTcd Ha KOHI[AX AHKAPHOTHYHBIX TH(¢ M3 ABYSAEPHBIX KIIETOK
clenyromumM obpas3oM. Y neperopoakH, oTAEHAIOUeH anuKalbHyI0 KIeTKY TMKapHO-
THYHO!M THdBI, HaUMHaeT HOPMHUPOBATLCA MPSXKKA B BUAE HEOONBIIOTO OOKOBOroO
BeIpocTa (puc. 90, /-3). Bekope rocine 3Toro oJJHOBpEMEHHO JeJTUTCSA napa siaep Jd-
KapHOHa, MPHYEM OCH BEpEeTEH [eJIeHUs JIeKaT Ha OAHOM YPOBHE BAOJIb KJIETKH
(puc. 90, 3). B pe3ynbrare geneHus B KleTke 00pa3yroTcs YeThipe sapa. CaMa KieTka
TaK)Ke JEUTCS, U OJlHa napa HECECTPUHCKHUX siaep OCTaéTca B BEpXHeEH, MaTepHHC-
KoM KJeTke — Oa3uauu. B nanpueiiieM 3TH sapa ciUBalOTCs, H JUILIOWAHOE SAPO
Jaenurcs peaykunonHo. CaMa KJIeTka 0ObIYHO BBITATHBACTCA, 00pasys 6azumuio (puc.
90, 5-9). Ha e€ BepmnHe (hopMUPYIOTCS BLIPOCTHI — CTEPUIMbI, KOTOpBIE, B3/[yBasCh
Ha KOHIIe, pa3BUBaloTcs B 6asuanocnopsi (puc. 90, 9-10). B kaxayto d6asuavocnopy
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yepe3 y3KHi POCBET CTEPUIMBb! IPOTHCKUBAETCSA 10 OAHOMY AApY. B THIHYHBIX C1Ty-
yasx Ha Kaxznoi Gaszumuu popmupyercs ueTsipe Oasunuocnopsl. [Tpu cozpepanmu
Cropb! OTOpackIBalOTCA OT CTEPUTMBI Ha HEOOIbLINE paccTossHUs. [TodToMy UX Ha3bl-
BaOT GannucrocnopamMu. B ocHoBe 0TOpachIBaHuA, KaK U B Cllyyae BbIOpachiBaHMA
acKOCIOpP W3 CYMOK, JIXKHT MPOLECC, OCHOBAaHHBIH Ha TMAPONU3€E INIHKOTCHA, B pe-
3y/IbTaTe Yero B Co3penarolieil 6a3uauu NOBBINIAETCA TypropHoe aAabinenue. OnHako
3TO naBieHue nepenaéres GazuaHoOCope Yepes3 OUeHb Y3KUH KaHall CTEpPUTMBI, B pe-
3ynpTare 4yero 6a3uanocropa nojay4yaeT He3HAYUTeIbHBIN 10 CHIIE TOIYOK U 0TOpa-
CBIBAETCsl BCETO Ha HECKOJBKO AECATHIX MHJUIHMETPA.

V yactu BufoB 6azuIHOMHKOTa POPMHUPYIOTCS CTATHCIOPbI, 0CBOOOXK TAIOMIH-
ecsi 0e3 aKTMBHOTO OT/ACNEHHs OT 0a3uauu nocie eé paspyuieHus (Hanpumep, B Ipyn-
1€ MOPAIKOB FaCTEPOMHULIETHI).

W13 ocrasuiencs nociie GopMupoBaHus OasHIHM Maphl AAEP OfHO OCTAETCA B
HHXKHEH KIIeTKe-HOXKe, a BTopoe MonafaeT B O0KOBOH BBIPOCT — MPSXKKY, €IIE HE
OTAENEHHYIO NIEPeropoakol oT MarepuHckol KiaeTku 6asunuu (puc. 90, 2). B nane-
HeleM NPsHKKa OTAETAETCs IEPEropOAKOH OT MaTepHHCKOM KieTky Oa3uauu, ¥ Bep-
uinHa eé, 3arubasch KHU3Y, IPUpAcTaeT K KJIeTKe-HoKKe. Mexny HuMu obpasyeTcs
OTBEPCTHE, Yepe3 KOTOPOe AP0 U3 MPSIKKH MEPEXOUT B KIETKY-HOXKKY, BOCCTAHAB-
nuBas e neysaepHocts (puc. 90, 3—6). braronaps 3ToMy KJI€TKa-HOXKa ClIocoOHa K
nanpHelieMy GyHKIIHOHUPOBAHHIO: OHA MOXET pa3BUBATh AUKAPHOTHYHBIA MHIIE-
AUl ¥ HOBBIe 6a3u MK, Kak onHcaHo Bellle. TakuM oOpa3oMm, B LIMKIE pa3BUTHA Oa3u-
JHaNIbHBIX rpubOB npeobnanaer aukapuoTHuHas dasa (puc. 88, 90). lannouanas daza
KOpOTKas: 3T0 0a3MIHOCNOPH H MUIIENIH, BRIPOCUIHH M3 HUX H CYIIECTBYIOIIMH KO-
porkuii nepuon. Takum 06pa3oM, GazHIUI0 MOXKHO paccMaTpUBaTh Kak OpraH, roMo-
JOTHYHBIA CyMKE aCKOMHKOTA.

Bazunuu ¢ 6a3uanocropaMu MOTYT pa3BUBaThCs NpsMo Ha muuenu. Ho y 6ob-
IIMHCTBA 6a3UIHOMHLIETOB OHH BO3HHKAIOT Ha NOBEPXHOCTH HIIH BHYTPH ILUIO/IOBBIX TEJL.
IMnonossie Tena 6a3HAMOMHLETOR — Ga3MAMOMBI — O4Y€Hb Pa3HOOOpa3HbI Mo popme,
KOHCHCTEHIIUHU U Okpacke. OHH ObIBAIOT NayTHHUCTBIMH, IJIOTHO-BOHIOUHBIMH, KOXKHC-
TBIMH, IEPEBIHUCTBIMHU, MATKO MAcHCTRIMHA. MmeroT ¢gopMy ninéHok, Kopouek, MOTryT
ObITh OynaBOBHIHBIMH, KONBITOOOPA3HBIMH WIH COCTOATh U3 LILTANKH M HOXKKH.

CrniopoHOCHBIH CJIOH MJIOMOBOTO TeNa — rMMeHuit — y Gosee NPHMUTHBHBIX
BH/IOB pacnonaraerTcs Ha BepxHeH, a y 6osee BBICOKOOPraHM30BaHHBIX BUJIOB — Ha
HIDKHEH CTOpPOHE TUI0A0BOTO TeJa.
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I'imenuit 6a3uaMaNBHBIX TPH-
G0OB COCTOUT M3 Oasuauii ¢ 6azuau-
ocrnopaMu ¥ 6a3WaANOa (MOJIObIE
WM Heaopas3BuTeie Gasuauu). ITO
CTepHIIbHBIE KJIETKH, OTIeNsolHe
6asuaMy ApYT OT Apyra M NMpenoxpa-
HAOIME 0a3uIHOCTIOPBl OT CIIHUIA-
HHsA. Y HEKOTOPHIX BUJOB B THMEHHH
UMEIOTCS LHCTHAbI — KPYMNHBIE€ Pucynok 91. Tumennit 6asuanaissoro rpuba: 1 — ba-
KJIETKH, BO3BHIIIAIOIMECA Hal TUME-  3HAaus € 6asuanocnopamy; 2 — 6asuanona; 3 — Luc-
HMaJdbHBIM ciioeM. OHM 3amMiaT THia.
ruMeHuil ¥ 0cobeHHO 0a3zuauu OT
napieHusa cepxy. @opMa HHMCTHI
JUIS MHOTHX BHAOB MOCTOSHHA H 4acCTO CIYXHUT CUCTEMATHYECKHUM MPH3HAKOM
(puc. 91, 92).

IMoBepXHOCTH IIOAOBOIO Teja, HECYINas rMMeHHIl, Ha3bIBaeTCs TKMEHO(OPOM.
VY HU3IIMX MpeicTaBuTened OH Iajkui, y 6onee BbICOKOOPTaHH30BaHHBIX MMEeT
dopmy 3y6110B, TpyGOUeK, MracTMHOK. OOMas IBOMOLHA MIOAOBbIX Tel 0231 IMOMH-
1IETOB IIUIa, BO-NEPBbIX, MO MyTH YBEIHUEHH OOIEH MOBEPXHOCTH ruMenodopa U,
COOTBETCTBEHHO, [UIOMAAN TMMEHHS 3a CYET BOSHUKHOBEHHMS HA HEM ILMIIOB, CKIa-
JOK M T.J., YTO MPUBOAMJIO K YBEIHYEHHIO 4xcna 6a3suaHoCnop, H, BO-BTOPBIX, MO
TyTH TepeMeLeHus TMMeHo(opa ¢ TMMeHHEM Ha HHKHIOI0 CTOPOHY TI0A0BOIO Tea,

PucyHok 92. TiMeHHit araprkoBoro rpuba,
doto CIOM, yser. x1000. 1 — Buz cBepxy
Ha MOBEPXHOCTb MIACTUHKH; 2 — [IACTHH-
Ka Ha pas3noMe, BHJEH cJIOH U3 Oasuaui u
6a3uaMoIT; 3 — MOBEPXHOCTh JIACTHHKH
IIAMIHHBOHA JBYCIIOPOBOro: 6a3uanu co
CTepHrMaMu ¥ criopamu, 6a3uanonsl.
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Pucynok 93. Basuanocnopsl: | — nonnaska Amanitopsis vaginata 2 — KpacHoro myxomopa Amanita
muscaria. ®oto COM, ysen. x 10000.

4YTO CIOCOOCTBOBAJIO MpenOXpPaHEeHUIO
6a3uauii ¢ 6asuauocnopamMu oT Mexa-
HUUECKUX MOBPEXACHUH, nonagaHus
H30bITKa Baru u 1.1. (puc. 92).

B 3aKkpbITBIX MJIOAOBBIX Tedax
c(hopMHpOBaHHBIH TMMEHHH 4acTo He
obpasyercs, a 6a3uIUM UMEIOT pa3HO-
obpasHy1o hopMy 1 pazHOe pacrosoxe-
HHe crop (HampHmep, o 6okam 6a3u-
JIMH), YTO CBSI3aHO C OTCYTCTBHEM aK-
THBHOTO OTOpachiBaHus 0a3zuavocnop.
B 3TOM cnyyae oHHM 0cBOOOXKITAlOTCA
nocne paspymenus 6a3uanu u o6omnoy-
KH IUIOZIOBOTO TeJja.

bazuanocnopel UMEIOT AMIUIICO-
HIHYIO, OBaJbHYIO WM LIAPOBUIHYIO
¢$opMy, a MX IOBEPXHOCTh MOXKET OBITh
IIagKkod MJIH MMeTh OnpenenéHHYI0
ckynenTypy (puc. 93). Okpacka 6a3u-
apocnop — oT OeclBeTHOH, GneaHo-
KEATOH MK PO30BOH 0 TEMHO-PHONETOBOH U YEPHOH — ompenenseT U OKPacKy
ruMeHodopa 3pernoro niogosoro tena. Harpumep, 6enbie criops CeIpoexek onpene-
Js110T OeJTblf LIBET UX IJIACTHHOK, a TEMHO-KOPUYHEBbIE CIIOPbI LIAMITHHBOHOB — KO-
PUYHEBBIN 1[BET 3peJibIX MIACTHHOK 3THX IpUb6oB. CoOpaHHbIE B BUlle CIIOPOBOTO
orneyarka Ha Gymare cropsl LUTIANOYHBIX TPHOOB M TPYTOBUKOB MO3BOJIAIOT ONpeie-
JIMTh MX LBET, YTO ABJIAETCA 11 MHOTHX POAOB Ba’KHBIM CUCTEMAaTHYECKUM NPHU3HA-
KoM (puc. 94).

KonunuaipHele cniopoHOLIeHHs y 6a3uaHaibHbIX TPUOOB BCTpeyaloTCs OTHO-
CHTENBHO peako. OHHM MOTYT pa3BMBaThCA W Ha TalUIOMJHOM M Ha AUKAPUOTHYHOM
MMIETUAX, HO He JOCTUTalOT TOro 0OMIHA U Pa3HO00pa3us, KOTOPOe XapaKTepHO s
CyMuaTbiX rpHOOB.

Pucynok 94. CiopoBbI#i OTMEYaToK LUIAMOYHOrO Mia-
CTHHYaToro rpuba.
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ITo ctpoenunio Gazunuy ObIBAIOT TPEX THUIOB
(puc. 95). ba3zunus MoxeT ObITh ONHOKJIETOYHOH IH-
JMHAPHUYECKOH WK OyJaBOBHAHONH — X0100a3uANA.
Ba3uaus MOXKeT COCTOSATD U3 IBYX HacTeil: HIKHeEi pac-
HIHpEeHHOH — rumno6a3suanu U BepxHeil — snubdasu-
JAMH, SBISIOLLEHCS BRIPOCTOM runoda3uaun. Snubdasu-
JIMS 4aCTO COCTOMT M3 2 MJIH 4 4acTeH M Y YaCTH BUIOB
OTZEeNeHa OT runoba3uauu neperoponkoi. Takas crox-
Hast 6a3uMs Ha3biBaeTCs rerepobasuaneii unu gppar-
mobasuaueii. Tperuii Tun — 6azuaug, opMupyoma-
AICSL U3 TOJCTOCTEHHOM TMOKOALLEHCSA KIETKH TeJHOoC-
nopbl — TeJIH00a3uans.

[To Tuny pa3BUTUA U cTpOeHNA Oasunui 0azuau-
anpHple rpUOBI B HAacTosAIIee BpeMs pa3aeiloT Ha TpH
Ki1acca, YTo 10CTaTOuHO OJIM3KO COOTBETCTBYET COBpE-
MEHHBIM JaHHBIM TEeHOCHCTEMAaTHKH, MOATBEPKIal0-
UM HaJIM4Ke B oTaene Basidiomycota Tpéx MOHODH-
JAeTHueckux rpymi (tabm. 9).

Knacc Basidiomycetes. I1onoBo# npouecc — co-
MaToraMHs; 4acTo oOpasyroTcs MakpOCKOMMUYECKHE
mionoBele Tena (6asuauomsr). Canporpodsl, cuMOHU-
OTpodbl (MUKOpH3HBIE TPUOBI) WM MApa3sUThl pacTe-
Huii. Bazuarocnops! ABIAIOTCS OaITMCTOCIOPAMH UITH
aKTUBHO He oTOpackiBatoTcs (cTarucnopsl). [Ipskkn
MPHCYTCTBYIOT, peke OTCYTCTBYIOT. ['MdbI ¢ romaumno-
POBBIMHM ceNTaMH U napeHTecoMaMH. B pasHbIX cucTe-
Max B Kiacc BKIo4aT ot 15 no 32 nopsakos. [lon-
pasfenseTcs Ha 1Ba Mojkiacca'.

IMpencrasurenu noaxiacca Homobasidiomyceti-
dae uMeroT Oy1aBOBHAHYIO HIH LIMIIHHAPHUYECKYTO, YP-
HOBHIHYIO WIH BUJIBYATY10 0a3U IO, TUILIEHHYIO BHYT-

Pucynox 95. Tuner 6a3unuii: | —
xonoba3uams; 2-4 — rerepobasu-
auy; 5 — teano- (dparmo-) 6asu-
aus.

peHHel neperopoku (OAHOKIETOUHY10). basunuocnops! 0O6bIMHO MPOpPacTaloT B MHU-
LETHIH HIIH Pa3MHOXKAIOTCS NIeJIEHHEM WITH MOYKOBaHHEM, 00pa3yst CTYNEHUCTBIE CTPYK-
Typbl. Bkimoyaet nouBeHHbIe canpoTpodbl, KCUIOTPOQBI, MUKOPHU3HBIE TPHOBI H pEKe

mukornapasutsl. Conepxut 15-27 nopsaakos.

B nonknacce Heterobasidiomycetidae 6a3uatocnopbl 0ObIMHO TIPH TpOpacTa-
HUY Pa3MHOXKAIOTCA JeTeHHEM UM MTOYKOBaHNEM MM 00pa3y1oT Konuauu. bazuanu
WIH MX CTEPUIMbI BUAOM3MEHEHBI, YaCTO MMEIOT BEPTHUKATIbHYIO HIM TMONEPeUHylo

Tabauuna 9. Knaceol n noakiaccs! oraeaa Basidiomycota

Knacc

MNopknacc

Basidiomycetes

Urediniomycetes’
Ustilaginomycetes

Homobasidiomycetidae
Heterobasidiomycetidae

' B “Dictionary of the Fungi”(1995) xnaccsl Urediniomycetes v Ustilaginomycetes Ha3zBaHbl COOTBET-

cTBeHHO Teliomycetes n Ustomycetes.
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neperopoaky (¢pparmodazuans). Takas CI0XKHas M0 CTPOCHUIO Oa3HIIUA COCTOUT U3
anu- U runobazuauu. [Ipu sToM MarepHHCKas kieTka 6a3uauy OObIYHO HE pa3pacTa-
ercs, a Maét BBIPOCT, Ky/a MepexolAT ralulIoNaHbIE sApa, a 3aTeM BBIPOCT MOXET
JeNUThCA neperopoakaMu. Keunorpods MM MukonapasuTel. Briroyaer 3-5 no-
PSIKOB.

Knacc Urediniomycetes (Teliomycetes). ITonoBoii nporecc — crnepMaTH3alus,
TUI070BbIE Tesa (0a3uauoMbl) He oOpa3ytorcd. basuans pa3suBaeTca U3 TOJICTOCTEH-
HOI NoKosLIeHCs KIETKH — TeJIMOCIIOPbI, KOTOPasi pacCMaTPUBAETCA B Ka4eCTBE Mpe-
IIECTBCHHHKA 6a3uauu — npodasuann. bazuanocnops! — Ganmuctocnopst. [Tpsax-
KU OTCYTCTBYIOT, TH(BI C JOTUIIOPOBBIMH CENTaMH, 4acTo ¢ MpoOkaMu, HO 6e3 napeH-
TecoM. ObOnurarHele apa3uThl pacTeHUH U HacekoMbIX. Bkiiouaet 2—4 nopsaaxa (1o
pa3HBIM HCTOYHHKAM), U3 KOTOpPBIX Mopsnok Uredinales — piaBYMHHBIE Pa3iencH
Ha 14 ceMeHcCTB.

Knacc Ustilaginomycetes (Ustomycetes). I[1010B0# npouecc — cOMaTOramMusi,
Kak B Kiacce Basidiomycetes, Ho 6a3unny o6pa3yloTcs U3 XapakTepHbIX TOJICTOCTEH-
HBIX CIOp — Tenrocnop (yecTocnop), pa3BUBAIOIIMXCS HHTEPKAIAPHO WIH Ha KOH-
1ax (TepMHHaNBbHO) IMKApHOTHYHBIX rHd. B Tennocnopax npoMcxoauT kapuoraMusi.
B KkJIeTOYHBIX Meperopoikax mopbl MpocTbie. JJoMUIopoBble CENThl OOBIYHO OTCYT-
CTBYIOT, U BCEIla OTCYTCTBYIOT NapeHTecomsl. [1010BbIX TEN HEe 06pa3yloT. Britoya-
€T B OCHOBHOM Iapa3HTOB pacTeHUH, HEKOTOpHIX canpoTpodos. [Tonpaszaensercs Ha
2-7 nopaako. Haubonee npaxtudecky BaxkHblil nopspok Ustilaginales — ronoBHE-
BbIE IPHOBI.

KiiacC A3MIHOMUUETBI (BASIDIOMYCETES)

Ioaxnacc romobazuauomuuiersl (Homobasidiomycetidae) o0benuuseT rpudbl
¢ Hepa3aenéHHON OIHOKIIETOYHOM Oy TaBOBUIHON MM UWIHHAPHYECKOH Oasunmein —
xono6a3uaueii, pa3BuBaolleiics HEMOCPeNCTBEHHO U3 NPOU3BOAALIEH €d U 3aTeM pa3-
pacTarolIeHcs KIIETKH.

[Monxnacc rerepobazunuomuners! (Heterobasidiomycetidae) co caoxHoi 6a-
3uauel — rerepodasuamei, coctofuiel U3 3nu- ¥ runodazuauu. 3aech MaTepuHCKas
KJIeTKa 6a3ua1H 0OBIYHO He pa3pacTaercs, a JadT BHIPOCT, Ky[a NepexosT rarnious-
HbI€ 5J[pa, a 3aTeM BBIPOCT MOXKET JEIHTHCS eperopoaxkamu’.

IoakIACC rOMOBABUANOMMUETB — HOMOBASIDIOMYCETIDAE

[Monxnacc o6venuuser rpubbl ¢ HepasnenéHHON OJHOKIETOYHOH OyTaBOBUA-
HOH WM LWIMHApUYECcKo# Oasunueil. bazuauu pacnonararorcs Ha MoBEPXHOCTH HUIIH
BHYTPH IUIOAOBBIX TeJl. B COOTBETCTBUY C pacrnoyioxkeHHeM 6a3uauil BHYTPH HIH Ha
MIOBEPXHOCTH TIJIOAOBBIX T U 0COOEHHOCTAMU CTPOEHUA TUMEHodOpa cpeay roMo-
6a3uIMOMHLIETOB BBIACIAIOT TPH YCIOBHBIX TMHUH: abhHIUIOQOPOUIHBIE, aTAPUKOUI-

' B “Dictionary of the Fungi” (2001) B xnacce Basidiomycetes NoAKIacch He BBIACIAIOT, a KIAce B LieJOM
noxpasaensior Ha 41 nopsnok.
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PucyHok 96. “BenbMHHO KOJbLO™.

Hble M ractepouHble (racTepoMUUEThl) roM0oOa3HAMOMHULIETHL. J[BE nmepBble JIHHUU
TPaJAHIHOHHO OOBEIUHSAIOT B IPYIY THMEHOMHLETHI.

I'iMmenoMuueThbl!

I'umeHOMHULIETBI — camas 60JIbIlIasd 110 YHCTY BUJIOB U HaubOee H3BECTHASI CPEH
0asuauManbHBIX TPUOOB IpyIina, BKIoyatowas 6osee 12 teic. BUn0B. To, 410 0OBIMHO
Ha3bIBAOT 'pubaMu, B GONBUIMHCTBE Cly4yaeB — IJIO0BbIE T€Na THMEHOMHULIETOB,
BereTarnBHAas 4acTh KOTOPBIX — IPUGHMIIA HAXOAUTCSA B cyOcTpare (IouBe, ApeBecH-
HE U T.J0.).

bBa3uauu coemnHeHbl B TECHBIN MATHCAAHBIN CIOH — THMEHUH, pacrooxkeH-
HBI Ha MOBEPXHOCTH TUIOOBBIX Ted. [ MMeHUH MOXKeT ObITh OTKPBITHIM MIIH [IEPBO-
HayaJbHO MPHUKPBHITHIM MOKPHIBAJIOM, B BUZE UIEHOYKH U3 CTEPUIBHBIX THd, HO K
MOMEHTY cO3peBaHHa M 0TOpacekIBaHMs 0a3MIHOCNIOP TUMEHHH BCErAa OTKPBIT.

[ToBepXHOCTb MAOAOBBIX TeJ, HECyIas TMMEHUH, — rHMeHo(op — pa3HO00-
paseH no ¢gopme: rMaaKui MM ¢ pasTHYHBIMH BbIPOCTAMH B BHJIE LLIMIIOB, CKJIAJIOK,

! B Hekotopbix cuctemax (Hawksworth et al.,1983; Swann, Taylor, 1995) ruMeHOMHULIETH! BBIAENEHbI B
paHr iacca Hymenomycetes.
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TpyOOYeK, TIACTHHOK, YBEJHYHBAIOMINX €ro O0IIyl0 MOBEPXHOCTh. THUIBI THMEHO-
¢dopa HMEIOT BaXXHOE 3HaUeHHE B CHCTEMATUKE THMEHOMHIIETOB.

I'uMeHodOop ¢ TMMEHHEM Ha TTOBEPXHOCTH ILTOOBBIX TE ABIAETCS ONpeesaio-
[IMM OPU3HAKOM TMMEHOMHLETOB. [1100BbIE TE1a THMEHOMHIIETOB TaK)Ke Pa3HO00-
Pa3HBbI 10 OKpacke, KOHCUCTEHUHH, dopMe. Cpet HUX eCTh OJHOJIETHUE, HAIIPUMED,
OONBIIMHCTBO MATKHX MSCHCTBIX TUIONOBBIX TEJ HUIANOYHBIX rpUOOB. Bpems ux 06-
pa3oBaHMs OT HECKOJIBKUX 4acOB, HANpUMeEpP, Y MEJIKHX BUIOB POJia HABO3HHUK
(Coprinus) no 10—14 cyToK y HEKOTOpBIX BUIOB pona boneryc (Boletus), Kyna OTHO-
curcs Genblil rpub Boletus edulis.

MHoronerHue gepeBIHUCTHIE UIONOBbIE TENa HMEIOT MHOTHE TPYTOBBIE TPHOBI,
pa3BUBAIOIIHECS KaK carpoTpogbl WIH NMapa3uThl Ha AEPEBbAX, HAMPUMED TPYTOBUK
OoOBIKHOBEHHBIH (Fomes fomentarius), oObIYHBIA Ha MEPTBBIX CTBONAX OEpEé3, OCHH H
npyrux nepeebes (puc. 109). 'umenuii y Hux obpa3syeT Cropel B TeUEHHE BCETO Bere-
TalMOHHOTO nepuona. TpyOouku ruMeHodopa HapacTalT €XeroqHo H QyHKIHOHHU-
PYIOT B Te€4EHHE HECKOJNbKHX JieT. Bo3pacT OTnenbHBIX MIOMOBBIX TEJ HEKOTODPBIX
TPYTOBHKOB MOXKET HacuyurThiBaTh 1o 80 JeT, a.aMaMeTp KONbITOOOpa3HOro IUIOHO-
BOTrO Tena gocturars 50 cM. Pazmepbl miiogoBeIX TeJ1 THMEHOMULETOB KOJIeOII0TCS B
3aBUcHMMOCTH oT BHua: oT 0,2-0,5 ¢cM B nHaMeTpe LUIANKHA y MEJKUX UIISTIOYHBIX
rpuboB 1 10 72 cM B nuameTpe u Macce B 20 kr y rpuba-6apana (Grifola frondosa) uz
ceMeHCTBa TPYTOBUKOBBIX.

Cnopbl THMEHOMHIIETOB PaclpoCTPaHAIOTCS B OCHOBHOM BETPOM — TOKaMH BO3-
nyxa. TO 0COOEHHO OTHOCHUTCS K TPYTOBHKOBBIM, IUIOJIOBBIE T€Ia KOTOPHIX OOBIYHO
HaXOJATCA Ha IEPEBbAX, CPABHUTEIBHO BBICOKO HaJl MOBEPXHOCTHIO 3eMiH. B pacnpo-
CTpaHeHNH 0a3MIHOCNIOP MACHCTBIX MUIOAOBBIX TeN HUIAMOYHBIX TPHOOB MPHHUMAIOT
y4acTHe U )KHBOTHBIE — OOMUTAIOIIME B MOYBE IMYHHKU U B3POCIIbIE HACEKOMBIE, CITH3-
HHM ¥ HEKOTOpble MIICKOMUTAIOMHME (JIOCH, OJIEHH, OCJIKH), KOTOPbIE HCIONb3YIOT 3TH
IUIONOBBIE Tena B nuuty. [Ipy 3ToM cnopbl rpiGoB NpOXoaAT Yepe3 MUILEeBapUTEIbHbBIA
TPAKT XHMBOTHBIX HEMEpEBapeHHbIMU H BEIOPACBIBAIOTCA C IKCKPEMEHTAMH YK€ B ApY-
rom Mecrte. B 3ToM ciyyae OHonoruueckas posib MICHCTBIX IUIOJOBBIX TEA OTYACTH
MOET OBITh CONOCTABJIEHA C POJIbIO COYHOTO OKOJIOIUIOAHUKA Y BBICIIHX pacTeHH.

PacTyT ruMeHOMHLIETH! Ha TMOUYBE, AEPEBbAX U Pa3HOOOPa3HBIX PAaCTHTENbHBIX
ocrtarkax. ' pubHuUIa 00BIUHO pa3pacTaeTca B cyOcTpaTe, a Ha ero moBepXHOCTH dop-
MHPYIOTCS IUIOAOBBIE Tesa. POCT rpuOHHUIBI TPOUCXOAUT PAaBHOMEPHO U LEHTPOOE K-
HO. DTHUM 00BsACHAETCH 00pa3oBaHHE, B OCHOBHOM Y JIYTOBBIX HITAMOYHBIX IPUOOB,
TaK Ha3blBa€MbIX “BeIbMUHBIX KPYTOB~ WJIM “BeAbMHUHBIX KoJiel’, KOTAA IJIO[0BBIC
Tejaa pacrnonaralTcs no Kpyry (puc. 96). Pasmeps! Takux KpyroB MOTyT JIOCTHUTaTh
HECKOJIbKHX HECATKOB METPOB. 3Has CKOPOCTh POCTa TPUOHHMIIBI IO PAAUYCY B TOL,
KOTOpas COCTaBIfg€eT B 3aBUCHMOCTH OT YCJIOBUH U BUaa rpuda ot 8 1o 50 cM B rox (B
cpeaHeM okono 10 cM), MOXXHO BBIYHCIIMTH NPUOIH3HUTEIBHBIA BO3PACT OTIAEIbHBIX
KoJsiew, KOTOpbid MoxeT cocTapiaaTh 100 net. “BeapbMuHbl kpyru” oOpa3yroT HEKOTO-
pBle BUABI IIaMIIMHBOHOB, HaNpUMep, IIaMINUHLOH OOBIKHOBEHHBIH (Agaricus
campester), myroBoii onéHok (Marasmius oreades) 1 HEKOTOpPbIE Apyrie THMEHOMH-
LIEThl, B OCHOBHOM I10YBEHHBIE CANPOTPOQBI.

I'uMeHOMMIIETBI LIMPOKO pacIIPOCTpaHEHb! IO BCEMY 3¢éMHOMY 1iapy ot 0. [1Inun-
Oepred B 3anonspee 10 OrHeHHOI 3eMid B 10)KHOM nonyiapud. CToJIb ke HIMPOKO
NpeACTaBIEHbl OHU U B CaMbIX pa3UyHbIX OMOLIEHO3aX: B JIeCy, Ha JIyTrax, B CTEMX, B
TYHApPE U T.A.
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OcHOBHast 3K0JI0TO-TpOohHUECKast
IpyIina riMEHOMHLIETOB — 3TO MOYBEH-
Hble CanpoTpodel, B KOTOPOH MOXKHO
BBIJESIUTB BH/IbI, PACTYIIIHE Ha ONaje U
B pa3HbIX FOPH30HTAX TYMYCOBOTO CJIOSL.

Bropas oueHp Gosblias rpymmna
'MMEHOMHLIETOB — MHKOPH3HbIE I'PU-
6b1. B oTniune oT 3HAOTPOPHON Mu-
KOPH3bI, KOTOPYIO 00pa3yloT ¢ TpaBsi-
HUCTBIMH PacTeHHUAMHU TpUOBI nopsa-
ka Glomerales u3 xnacca Zygomycetes
(puc. 53, 54) unau aHamopdHbIE, HECO-
BepLUCHHBIE TPHOBI, THMEHOMHIETbI
00pa3yIoT IKTOTPO(pPHYI0 MHKOPH3Y B ¥ ;
OCHOBHOM C KOPHAMH JIPEBECHBIX MO-  PucyHok 97. JxToTpodHas Mukopusa: | — MHKOpH3-
poa. DkToTpodHast MUKOPH3a OTJIHYa-  HbIH YEXON HA KOHYHKE KOPHS COCHBI; 2 — 0CBOOOK-
eTCsl TEM, YTO HA KOPHAX GOPMHpyeT- ACHHE PACTYUIEro KOHIHKa KOPHS OT rpuOHOTO Yexna.
Cs HapYXXHBIH 4exosl U3 rud, uMero-

IIHMA BUA IOBOJBHO TUIOTHO NEpEeIUIeTEHHON TKaHH, ofieBalolied kopeHb. OT 310ro
neperieTeHs i B OKPyXaloLylo HOUBY IPOCTHpatOTca cBOOoaHbIe T (pHc. 97).
CoOCTBECHHBIX KOPHEBBIX BOJIOCKOB KOPEHb MPH 3TOM He o0pa3syeT.

[TepexonHo# MeX Iy YHAOTPOPHOI 1 IKTOTPO(DHON MUKOPH3aMH SABJISACTCS IKTO-
HA0TpodHAs MHKOPH3a, paclipocTpaHéHHasa bonee IMPOKO, YeM YHCTO IKTOTPOd-
Hast. [Ipu 3ToM rudel rpubOB rycTo omsieras KOpeHb CHapYXKH, B TO e BpeMsl aloT
oOunbHBIE BETBH, MPOHUKAIOLIHE B €r0 KOPOBYIO MapeHxuMy. IMEHHO Takas MHKO-
pu3a BcTpevyaercs y OOJbUIMHCTBA APEBECHBIX NMOPOJ C TMMEHOMHUETaMU. B MuKko-
pH3€e yKa3aHHOTO THMa rpud Moay4aeT OT KOPHs yIiepoAHOe MUTaHue, a ero cBobo-
Hble THU(BI, IIHPOKO Pacxonsich B
NOYBE OT KOpHS, MOJyHaKT U3
NOYBBI BOAY, MHHEpaJIbHbIE COJIH
¥ pacTBOPHUMBbIE OpraHHYECKHE
BEIIECTBA, INIaBHbIM 00pa30oM a3o-
THCTBIE. YacTh 3TUX BEIECTB Te-
pPEXOAUT B KOPEHb, a YacTb HC-
MOJIb3YETCA CaMUM rpuboM Ha
NOCTPOCHHE FPHOHHLIBI M TII0J0-
BBIX Te€J1. BOJIBILIMHCTBO MHKOPH3-
HBIX TpUOOB Oe3 KOHTaKTa ¢ Kop-
HSMM JI€PEBLEB MJIOAOBBIX TeJl HE
o0pasyer.

ITouBa neca, 0coGeHHO B
NpUKOPHEBOHN 30HE NIEPEBLEB,
npoHu3aHa rPHOHULIEH MUKOPH3-
HBIX 'pUOOB, a Ha MOBEPXHOCTH
NOYBBI MOSIBJIAIOTCA UX OOBIYHO
JTIOBOJIbHO MHOTOUYHCJICHHBIE ILJIO-
nosele Tena. OaHu MHKOPHU3HBIC Pucynok 98. [lnonoBble Tena Asterophorana coipoexke (Das
rpiOBI POPMUPYIOT MUKOPH3Y CO System der Pilze (1837) G.G.D. Nees von Esenbeck).
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MHOTHMH TOpPO/JaMU EepPEBbHEB.
Hanpumep, 6enbiii rpub (Boletus
edulis) 0bpa3yer MUKOpH3Y MOYTH
¢ 50 moponamu aepeBbeB, cpenu
KOTOpBIX 6epésa, nyb, rpad, Oyk,
COCHa, enb U T.4. [Jpyrue Buabl
MHKOPHU3HBIX TpHOOB 00pa3yiorT
MHKOPH3Y ¢ OTpaHHYeHHBIM Kpy-
I'OM JPEBECHBIX NMOPOJ HJIH JaXxe
Bcero ¢ ogHoi nopoxoii, Hampu-
Mep, JIHCTBEHHHYHBIH MaciaEHOK
(Suillus grevillei) obpa3zyet Muko-
pHU3Y TOJBKO C JIHCTBEHHHLEH.
Jns nepeBbeB cMMOMO3 ¢ IpHba-
MH TOXKE UMeeT 3HaueHue. Ornbl-
Tbl B TUTOMHHKAaX, Ha JIECHBIX N10-
Jocax TIOKa3bIBaIOT, YTO Oe3 Mu-
KOpU3bl JepeBbs pa3BUBAIOTCA
Xy’Ke, OTCTaloT B pocTe, ocnadiie-
HBI U JIerye nojsepraiorcs 3abo-
J€BaHUAM.

Jpyras KpymnHas 3KOJOTH-
yeckasi FpyTna riMeHOMHLIETOB —
KenoTpodsl, obuTalIe Ha
npeBecune. Cpeau HUX MOXHO
BBIJEIUTh KCHJIOMAPA3UTOB,
Pa3BHBAIONIUXCS HA )KUBBIX Jiepe-
BbSIX H KyCTapHHKaX, Hanpumep,
KopHeBas rybka Heterobasidion

PMC)’HOK 99. Agaricus bisporus — KyJ]LTHBpreMblﬁ mam- annosum, napa3HT“py}omaﬂ Ha
MUHBOH: | — mofoBbIe Teda (6a3uaAMOMBI) WAMIMHBOHA  cocgax M enaxX M MPUHOCAIIAsA

JABYCNIOPOBOTO, 2 — WAMNHHbOHbI B LIAMIUHbOHHHUILIE. 60Hbﬂl0ﬁ Bpell .TIeCHOMy X03ﬂﬁ’

CTBY, HJH JIOXHBIH TPYTOBHK
Phellinus igniarius, napa3uTHpyOLHH Ha TUCTBEHHBIX TOPOAAX, 0COGEHHO YacTo Ha
ocuHax M MBax. ONHAKO OOJBIIMHCTBO TPUOOB 3TOH IpyNnbl KCHI0CATPOTPOPLI,
pa3BHUBalOIIMECs Ha MepTBOH ApeBeCHHe, HapHMep, TPYTOBUK HacTOsAWMH Fomes
fomentarius, pacTyL{ii Ha MEPTBOM JpeBeCHHE caMbiX pasHbix nopox (puc. 109). Oné-
HOK oceHHUH (Armillariella mellea) MoxeT napa3uTHpOBaTs Ha KOpHAX Oosee uem 200
BUJIOB BBICIINX pacTeHHH, HO MOXKET pa3BUBATLCS M Kak canpoTpod (puc. 10).
[TouBenHble canpoTpodbl, MUKOPH3HbIE TPHOB! U KCUIOTPOGMEI — OCHOBHBIE
3KONOTO-TpopruecKHe rpynbl rTHMEHOMHILIETOB, OXBaThIBaIONIHE OOJIBIIOE YNCIIO BU-
n0B. MeHee MHOTOYHMCIICHHB! Ipyrye Ipynibl: KONPOTPo(bl, pacTylliHe Ha HaBO3e
TPaBOSIAHBIX, — B OCHOBHOM BH[b! pofia HaBO3HUK Coprinus (puc. 117); kap6odu-
Jbl, oburaone Ha 00yIiIeHHOH JpeBecHHe M KOCTpPHINaX, HapuMep HEKOTOphIe
BUJIBI pofa yelnyidarka Pholiota ¥ MUKOQHIIBI, Tapa3uTHPYIOLIME HA IPYTHX T'HMe-
HOMMIIETaX, Hallpumep, actepodopa napasutHas Asterophora parasitica, MeJIKue 110~
JIOBBIE T€J1a KOTOPOH NOABNAIOTCS OONBIIHMHU TPYNNaMU Ha HEKOTOPBIX BUAAX ChIPO-
exex (puc. 98).
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Pucysok 100. — Pleurotus ostreatus — BellleHKa ycTpu4Hast uny o6bikHoBeHHas (http://www.kki.pl); 2 —
P. pulmonarius — Bewexka nerodnas (http://www.grzyby.pl)
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Pucynox 101. 3umnwuit rpué Flammuling
velutipes npu HckyceTBenHOM BBIPAILBAHMH.

Pucynok 102. Lentinus edodes — cnu-
TaKe, KyJIbTHBUPYEMBIi B ImoHuH.

Ponb rumenomuneros B NpHPOIE H XO3IHCTBEHHON AEATENILHOCTH YeloBeKa
OU€Hb pasHooOpasHa. OCHOBHasA Macca BUOB Cheq0GHbIX rpubOB — rHMeHOMHILe-
Tel. K ruMenoMuneram otHocstes Te, noka CLUE HEMHOTOUHCIICHHBIE BHIBI IPHGOB,
KOTOPRIC HCTIOBEK HAYYHIICS BBIPAILHBATL KaK CelbCKOXO3AMCTECHHbIC pacTenus. B
HX HYHCIIe IIaMIIMHBOH JIBYCTIOPOBBIN Agaricus bisporus, kotopiii KYJIbTHBHPYETCS B
HCKYCCTBCHHBIX yCJIOBHSX B CTAPBIX KAMEHONIOMHSIX, uraxrax, moJsajax u Crieunam-
3HPOBAHHHBIX IIAMIIHHBEOHHUIAX BOT yike Gosee 300 et u Goslee ueM B 80 crpanax
MHpa (prc.99). Ero ronosoe npoussonctso AOCTHTaeT 2 MJIH. TOHH. U3 Apyrux Bumo
B IIOCJICIHHUE ACCATUIIETHS NOBOJILHO 3HAYHTEIbHOE PacnpoCTpaHeHHe HONYUYHIIO HC-
KyCCTBCHHOE BbIPAIHBAHHE BEILCHKH YCTPHYHOI (Pleurotus ostreatus) n BeleHku
nerouno (P pulmonarious) (puc. 100, 1,2), a Takxe 3umHero rputa (Flammulina
velutipes) na npesecune u HCKOTOPBIX OTXONaX Ce/IbCKOXO03AHCTBEHHOrO MPOH3BO-
CTBa H JIECHOH NPOMBIIIICHHOCTH (COIOMA, MOACONHEYHAS JIy3ra, KOUepbDKKH KyKy-
PYy3bl, OMHJIKK M T.1.) (puc. 101). Camslit npeBHuii 13 HCKYCCTBEHHO BbIPALLMBAEMbIX
rpuboB — cuuraks Lentinus edodes, KOTOPBIH BOT yike /IBE ThICSUH JIET BBIPAILHBAIOT
Ha ipesecHHe B cTpanax [aneHero Boctoka, oco6enno B Snouun (puc. 102). B 06-
LIeH CIIOKHOCTH B IIPOMBIIUIEHHOM MacLITabe ceivac BeIpalMBatoT 0kos1o 10 BugoB
THMMEHOMMIIETOB.
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B HacTosiee Bpemst Bcé Gobliiee pacIpoCTpaHeHHE HAXOAHT CI10CO0 MojLyde-
HHS IpHOOB B IHILEBBIX H KOPMOBBIX LEJISX MYyTEM BRIPALLMBAHHA MHULENIHS CbeN00-
HBIX TPHOOR B hepMeHTepaXx B XKHIKOH cpene (orpykEHHas KyJIbTypa) HIIH Ha CHIITy-
upx cybcTparax (TBéprodazHoe KyIbTHBHPOBAaHHE ). TH CIIOCOOBI OCHOBAHBI HA TOM,
YTO MHLIEJIHH, TOJIy4€HHbIH TAKHM CIIOCOOOM, 10 CBOEMY XHMHYECKOMY COCTaBy H
BKYCOBBIM KauyeCTBaM OIM30K K IUIOJJOBBIM T€JIaM COOTBETCTBYIOIHX BUAOB ITPpHOOB.

HexkoTopbie r’HMEHOMHIIETH — ITPOAYLIEHTbI OHOJIOIHYECKH aKTHBHBIX BEILIECTB,
B YACTHOCTH ()ePMEHTOB, 0COOEHHO LIEJUTIOTIONUTHYECKHX. M3 BUNIOB pona ChIpoexka
(Russula)y oTedyecTBEHHBIE HCCIIEI0BATEITH NOIYYHIH QEepPMEHT PyCCY/IUH, Hallle AUIHH
LIHPOKOE MPHMEHEHHE B CIPOBAPEHHH.

C apyroii cTOpOHBI, MHOTHE THMEHOMHIIETHI, 0COOEHHO TPYTOBHKOBBIE H KOHH-
othopoBsie (JO0MO Bbie) IPpHOBI, pa3jaras 3aroTOBJICHHYIO APEBECHHY H JIepeBSIHHbIE
HOCTPOHKH U KOHCTPYKLUH, HAHOCST 3HAYUTENIbHBIN Bpe.

B npupone ruMeHOMHLIETH — PeAYLIeHThl PACTHTEIbHBIX OCTaTKOB, 0COOEHHO
JHCTOBOTO OMajia ¥ JAPEeBECHHBI, YIACTHHKH MHKOPH3HOTO cumbuo3a. Takum obpa-
30M, M B IPUPOJIE H B )KH3HHU UeJIOBEKAa THMEHOMHLETH! HIPAIOT 3HAYHTENIBHYIO POIb.

'MMEHOMHIIEThI YCIIOBHO MOXKHO Pa3fedTh Ha JABE MPYNIbl: HEMJIaCTHHYAThIX
win ahuAnoGOpPOUAHBIX, HMEIOIUX Pa3HooOpa3Hble TUIONOBBIE TeNa ¢ THMeHo(o-
POM Pa3THYHOrO THIA ~— [JIANKHM, CKJIAAYaThIM, LIUIOBATHIM, TPYOUAThIM, H TPYTITY
TUTACTHHYATBIX WJIM arapMKOHMJHBIX, TUIOJOBbIE TeJIa KOTOPLIX UMEIOT TUMeHOo(op B
BH/1€ MJIACTHHOK M MOYTH BCETA COCTOAT U3 LUISANKH H HOXKKH. BJIM3KH K HUM BHIIBI C
MSITKO-MSICHCTBIMH IJIOTOBBIMH T€JIAMH U TPyO4aThiM THMEHO(OPOM, JIETKO OTAEIAIO-
IIMMCS OT MSKOTH LWIAMNKH, T.e. e€ crepuibHON Yactu (6esnblii rpub Boletus edulis,
NOAOCHHOBUK Leccinum auranticum y Ap.). TpyOuatelii rumeHodop 3THX rpHbOB 1o
CBOEMY MPOHCXOXIEHHIO CBA3aH C MJIACTHHYATHIM. DTH rpHObI HHOIZA BBIACJISIOT B
camocToATeNbHbIH mopsaok bosetoseix (Boletales). O6e rpymnbt noJuUIeTHIHBI,
He UMEIOT OIpPenesIEHHOTO TAKCOHOMHYECKOTO CTaTyca.

I'pynna adpusinodpoponabie riMeHOMHIETDI

IlpencraBuTenu rpynnebl XapakTepU3yOTCs pasHOOOpa3HBIMH 1o popme, KOH-
CHCTEHIIMH U MHKPOCKOIIMYECKOMY CTPOeHHIO 0asuauoMaMu H pa3HOOGPa3HBIM 10
¢opme ruMeHodopoM, Kpome IIacTHHuUaToro. B ciryyae TpyOuaToro ruMeHodopa
TpyOOUKH He OTHEeNSAI0TCS OT CTEPHUIIBHOM YaCcTH IJI0/I0OBOTO Tena.

AduuodopouaHple THMEHOMHULET PACIPOCTPAHEHb! BO BCEX MPHPOAHBIX 30-
Hax W OCOOEHHO LIMPOKO MPEACTABJEHB! B jecax, Ie SBISIOTCS OCHOBHBIMH Pa3-
PYLIHTEIAMH ApeBeCHHBl. BOMbIIMHACTBO H3 HUX — canpoTpodsl. YacTk BUI0B napa-
3UTHPYET Ha JKUBBIX JIePEBBSIX.

I'pynna BkimoyaeT 9—11 nopsAaKOB, BBIAENAEMbIX 110 KOMIUIEKCY TPU3HAKOB, CPeTH
KOTOPBIX OCHOBHBIMH SIBJISIIOTCS — (hopMa M CTpOeHHe THMeHO(Oopa H ILUIOZOBOTO
Tesa, HEKOTOPble MUKPOCKOIHYECKHe MPU3HAKH, HalTpUMep, HAJTHUHE ETHHOK B TH-
MEHHH, TUINl THQaJbHON CHCTEMBI, a TaKoKe JaHHble reHocucTeMaTukd. OCHOBHbIC
HOPANKH CIEIYIOLHE.
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Pucynok 103. Tenedopa HazemHas Thelephora terrestris (http://www.houby.hulak.cz)

IMopsinok Tenepoposwie — Thelephorales

I'mmeno¢op maakuii. [InonoBele Tena yaie KOXKHCTOH KOHCUCTEHLIHH, pa3HO-
obpa3Hoi popMbl, HaHOoJIee THITUYHBI BeEPOBHIHbIE YEPEITHTHATO PACTIOIOKEHHBIE.
PactyT Ha MEpTBOH npeBecuHe U BanexxHuke. Ha nocneanem cybGerpare, noiaynorpy-
)KEHHOM B MOUBY, B CyXHX COCHOBBIX JIECAX YACTO BCTPEUAIOTCA PO3ETKH Tesiehophl
HaszeMBOH Thelephora terretris (puc. 103).

ITopsanok e:koBHKOBBLIE HIH repuunesnie — Hericiales

ITnonosele Tena pazHooGpasHeie o GopMe (KOpayUIOBUAHEIE, B BHAE KOPOUEK
WIH LUIANKA ¢ HOXKOH). ['uMeHodop mmnoBareiid nnu 3y6uatenii (puc. 104). B oc-
HOBHOM — IOYBEHHBIe CAlpoTpodbl WIH HAa HUJIONH apeBecHHe. ExoBUK Kopasuio-
BUHEIH (Hericium coralloides) pacTéT Ha rHuIOLIEei ApeBecHHe. Penkuit Bua, BKIIO-
4y€H B CMHCOK oxpaHseMbix BU0B B “KpacHol kuure PCOCP” (puc. 105).

ITopsaaok TpYyTOBHKOBBIE HJIH NOJHNIOPOBLIe — Polyporales
(Poriales)

Boneiuroii nopsaok, BKIOYAOMMHA BUAB ¢ THMEHOGOPOM pa3HOro THIA: Naj-
Kuit (ceM. Ramariaceae n Sparassidaceae), TaGUPHUHTO-CETUaThIH WIH Oyropuarhii
(ceM. Meruliaceae), TpyGuathlii win sueucTslit (ceM. Polyporaceae), naGUpUHTOBHA-
HBIM B BHJE IIepeInIeTalouXcs CKIanokK (ceM. Fomitopsidaceae) n np.
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Pucynox 104. Hydnum repandum — exoBHK
KenTelii: | — npoaonbHsIN paspes Iuoao-
BOTO Tesa; 2 — IUUIIOBUIHBIH THMEHOQOP.

Michael Kuo

Pucynok 105. Hericium coralloides — exeBUK KOpanaoBUAHBIH — pEAKHI OXpaHsieMBbI BUJl, BHECEH-
Hbli B “Kpachyto kaury CCCP” (1984) u “Kpachyto knury POCP” (1988). (http://www.bluewillowpages.
com).
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Pucynok 106. Ramaria flava — paMapus xentas uaum “rpubuas namma” (http://www.sienet.
luontonetti.com).

CemeiicTBo poratuxosbie — Ramariaceae’

I'nMenodop maakwuii, nokpeisaet Gonbutyr0 YacTk mI0m0BoOro Tea. [1010BbE
Tesa Oy/laBOBHHbIC, LWIHHAPHYECKHE HITH KOPa/UTIOBHIHO Pa3BETBIEHHEIE, B OCHOB-
HOM MACHCTO-XPSAILEBATOH KOHCHCTEHLHMH, OAHOIeTHHe. OKpacKa — pasHble OTTEeH-
KH JKE/ITO-0PaHKEBOTO LIBETA, pexe KpacHsIE, JIWIOBaThle WIH Oypble. BonpumHeTBO —
CanpoTpods! ( NOYBEHHbIE, OACTHIOYHBIE HIH HA THIJION Apesecune). Pox pamapus
(Ramaria) Bkmoqaer Buabi ¢ KPYMHBIMH, 10 20 CM BBICOTOM, CHJIBHO Pa3BETBIEHHDI-
MH TUIONIOBBIMH Te/IaMH APKOH OKpacky. Pamapus xénras (R. flava) — cbenobHbIi
BHJ, Ha3bIBaeMblii B 00Mxone rpubHas nanma (puc. 106).

CemelicTBO cnapaccueBbre — Sparassidaceae

I'nmenodop maakwuii, nokpeisaer 0ombLIYIO0 YacTh NI0A0BOTO Tea. [L1010BbIE
Tejla pasBETBICHHEIE, B OCHOBHOM MACHCTO-XPAILEBATOR KOHCHCTCHUHH, ONHONET-
HHC, OKpacKa skeToBatas win Gyposaras. Canpotpodsr, IPEUMYIIECTBEHHO Ha THU-
IOIIEH ApeBecHHe.

' B psine cucTeM BBIIEAIOT B cAMOCTOATENbHBIH nopsinok Clavariales vnu Ramariales. B “Dictionary of
the Fungi” (2001) nomeriens B panre cemefictBa Clavariaceae B nopsnok Agaricales xnacca Basidio-
mycetes.
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crapaccHc KypuaBbli unu “rpuOHas kanycra’
B “Kpacuyio xuury CCCP” (1984) u “Kpacuytro kuury POCP” (1988) (http://www.
bostonmycologicalclub.org).

Pon cnapaccuc (Sparassis) o0beJHHAET BUABI ¢ MSICHCTBIMH TUIOAOBBIMH T€JIa-
MH, COCTOSILIMMH H3 MHOTOYHCJIEHHBIX PACIIMPEHHBIX TUIACTHHOK, CPOCUINXCS CBOH-
MH Cy>KEHHBIMH KoHLIaMH. CriapaccHc KypyaBbIH I TpHOHas Kanycra S. crispa —
peaxuit BUA, 3aHecéHHbIA B “Kpachyto kuury PCOCP” (puc. 107).

CemelicTBo MepyineBbie — Meruliaceae

I'mMenohop U3 HenpaBHIIBHBIX CKIAJO0K, JJAOHPHHTO-ceTYaThiil Wi Oyropuya-
TeIif. Il1040BBIE Tena XpsuieBaTbie, B BHAE PKaBO-OyphIX HIM TEMHO-KOPHYHEBBIX
nenémek (puc. 108). Canporpodsl Ha ApeBecHHe, KOTOPYIO pa3iararoT 04eHb aKTHB-
HO, THTAsACh LE/UTIOJIO3HBIMHU CTEHKaMH e€ Ki1ieTok. JloMoBbIH rpub (Serpula lacrymans)
npH OIIaronpHATHBIX YCJIOBHAX COCOOEH OYeHb OBICTPO pa3pyllaTh NEPEBSHHbIE
KOHCTPYKLUHH MOCTOB H APYTHX COOPYXXEHHI H IPHYHHSAET O0NbIIOH yiiepd Bo MHO-
rux paiioHax 3eMHoro wmapa. Ero Munennit o6bI14HO pa3BHBAaeTCs BHYTPH JAPEBECHHBI
H Ha e NMOBEPXHOCTH M O4eHb OBICTPO PACNIPOCTPAHSETCs C MOMOIIBI0 pH3OMOPD.
PacnipocTépreie x€nTo-0yphie II1010BBIE Tea CO CKJIa4aThiM rHMeHodopoM obpa-
3YIOTCS 10BOJIBHO peiko (pHc. 108). OcobeHHOCTh II0A0BOTO Tesa T0MOBOrO rpuba —
BbLIEJIEHHE KarleJib )XHAKOCTH (3KCyaaTa) Ha ero HOBEPXHOCTH, OTYEro rpHO Mmoyym
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Pucynoxk 108. Ilnonosoe Teno aomoBoro rpuba — Serpula lacrymans (http://www.houby.humlak.cz).

A 99

Ha3BaHHe “ruladyyuui”. Mepbl 60ppObI ¢ TOMOBBIM IPHOOM B OCHOBHOM NpoduIak-
THYECKHE: HUCTIONIb30BaHHE MIPH CTPOUTENLCTBE CyXOH ApeBECHHBI, BEHTWISALUS [O0-
MellleHHH WM 06paboTka ApeBeCHHbl aHTHCENTHKAMH.

CemeiicTBo TpyTOBHKOBbIe — Polyporaceae (Poriaceae)

I'nMeHodop TpyOuarhii, pexe s4eHCThIH. [Imon0BBIC Tesla — NEpPEBIHUCTHIE
TOJICTBIE KOIIBITOOOpAasHble WIH KOXKUCThIE TOHKHE YepelmHTYaTO-paCIoIOKCHHEIE,
MHOTOJIETHHE H ogHONIeTHHe. CanpoTpodsl 1 napa3uTel HA aepesbax. [ puOHULIa MHO-
TOJICTHSIS, pa3BUBAETCS B CTBOJNAX JEpPEBbEB, a HA UX MOBEPXHOCTH (POpMHUPYIOTCS
IUIOJOBBIE Tej1a, KOTOPbIe 0OBIUHO MPHKPEIIAIOTCS O0OKOM K cyOCeTpary.

Hacrosawmui tpytoBuk (Fomes fomentarius) — TUNHYHBIA NPeNCTABUTEIH 3TO-
ro CeMeHCTBA, YacTO pa3BUBAETCS HA MEPTBBIX WIH CHJIBHO OCJIA0JICHHBIX NEPEBbIX,
0cobeHHo Ha Oepé3ax. OH UMeeT KpyTHbIe KONBITOOOpa3Hble MHOTOIETHHE 6a3uano-
MBI, IPHKpPEIEHHbIC K CyOCcTpaTy 60KkoBo#H cTopoHOi (puc. 109). IloBepXHOCTE mITO-
JIOBOTO Teja cepasi C KOHIUEHTPUYECKHUMH 30HAMH, KOTOpPble OTMEYAIOT eXEeTONHbIi
pocT mw1ogoBoro Tena. [1o HUM 1o H3BECTHOM cTEeNMeHH MOXHO CYIHTH O €F0 BO3pacTe.
Ha HkHel cTopoHe II0N0BOTO Tella pacmoioxkeH OJIMBKOBO-KOPHYHEBBIH HIIH pxKa-
BO-KOpHYHEBBIH FTHMEHO(OP, COCTOSAIINHI U3 CHCTEMBbI TECHO CONMKEHHBIX BEPTHKAIb-
HO pacroyiokeHHbIX TpyOouek. HikHuii koHell TpyOodyek OTKPBIThIH. BHYTpeHHAs
NO0JIOCTh TpyOoUek BhICTIIAHA THMEHHEM, COCTOSIIMM H3 OyJaBOBHAHBIX Gaszuauii ¢
4eTeIppMs 0a3HaHOCIIOpaMH Ha JUIMHHBIX CTEpPUrMax, 0a3WAHON U JUIMHHBIX [LHIIO-
BUAHBIX LMcTHA (puc. 109). Bazuauocnopsl nocie co3peBaHus 0TOPachIBAIOTCA B I10-
JI0CTh TPyOOUKH 1 Yepe3 e€ CBOOOMHBIN OTKPHITHIH KOHELl BRINIAAAIOT HAPYXKY. B cBs-
3H C 3TUM TPYOOYKH TPYTOBHKOBBIX IPHOOB BCerna OPHEHTHPOBAHBI CTPOTO BEPTH-
KaJIbHO K MOBEPXHOCTH 3eMd. [ uMeHObOp MHOTOJIETHHX TPYTOBHKOB €XKETOIHO 00-
HoBngeTcs. BecHoli ponutoronHue TpyOoUKH HaYHHAIOT 3apacTaTh MHLEIHATBHBIM
CIVIETEHHEM, NIOCTENECHHO YIUTOTHAIOMHUM S, H B HEM GopMHUpPYyeTCsS HOBBIH TpyGua-
ThIit THMeHOdOp, HaYMHaOIMH GYHKLIHOHHPOBATL BO BTOPO# MonosHHe jieTa. Ha-
CTOALIHMH TPYTOBUK — KOCMOIIOJHT, LIMPOKO PAacIpoCTpaHEHHBIH B JIECHBIX 30HAX
3eMHOTO 1apa. Bei3biBacT MpaMOpHYIO THHIL ApeBeCHHBI. BHavase pa3suBaeTcs cep-
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Pucynok 109. CtpoeHue nmioaoBoro teaa TpyTOBHKA HacTos-
wero Fomes fomentarius: 1 11010BO€ TENO, 2 — PACIIMII TPEX-
JIETHETO TJIOMOBOrO Teja; 3 — paspe3 Tpy6Guaroro rumMeHodo-
pa: a — npH ManoM yBeTHYEHHH, 6 — MpU GOJIBIIOM yBeEIHYe-
HHUM, B — FTMMEHHUIH C MCTHAAMM.

JUCBHHHAasA CBCTJIO-)XKEJITas, 3aTeM OeJj1ast THHJIb C YEPHBIMH JIHHHAMHU, OTACIAOIIUMH
3arHuBIIYKO IPEBCCHHY OT 3}10p080ﬁ. IlpeBCCI/IHa B NMOPAXCHHBIX MECTAaX [CIaCTCA
JIOMKOH M B KOHEUHOM HTOTE pacnagacTca Ha MIACTHHKH IO TOAHYHBIM KOJIbLAM.

CemeiicTBo pomuToncugusie — Fomitopsidaceae

Iimenodop naGHPUHTOBHIHBINH B BiJIE NeperuieTalmuxcs ckiaaok. Camnpor-
podsl Ha apeBecune. ybosas ryoka (Daedalea quercina) pacTéT Ha MEPTBBIX CTBO-
JIax W MHAX IUHPOKOJIUCTBEHHBIX Mopoll. OcobeHHo yacTo eé mpoOkoBaThie II010BhIE
TeJla CBETIIO-IPEBECHHHOrO LiBeTa BCTpeuarTcst Ha Ay6ossix nmHsAX. [umenodop Tu-
IHYHBIH, TAOMPHHTOBHIHBIN, U3 TOJICTHIX NEPEIUIETAIOLIMXCS CKIAN10K, OapXaTHCTHIH
Ha omyne. basunuomel ny6osoi ry6ku onHonerHue (puc. 110). BeissiBaeT T€MHO-
Oypyio rHHIIb CTBOJIOB 1y6a u Oyka.
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Pucynok 110. Jy6osas rybka — Daedalea
quercina 1 — oOwMHN BUA, 2 — NaOMPUHTOBUI-
HblI1 ruMeHoop.

Pucynox [ 11. CTrpoeHHe n1acTHHYATOrO ruMeH0GO-
pa: 1 — 2 pa3spe3 miuacTHHYATOro ruMeHodopa
Agaricus; 3 — ruMeHuanpHbid cioi (6asuanu — 6,
CTEPUTMbl — C, CMIOPBl — CII, TKaHb MIACTHHKH —
n).

IMopsagok kaHTapesI0BbIe HIH JHCHYKOBbIE —
Cantharellales

bazuanoMbl NUISANIKOBUAHBIE, THMEHO(OP H3 NPABHIBHBIX TOJICTHIX CKJIAIOK,
CIYCKAIOUIUXCA HA HOKKY HJIH WHNHKOB. CanpoTpodbl Ha TOUBE HIIH CHMOHOTPOGBI
(MHKOpHU3HBIE IPHOBI).

CemeiicTtBo 1ucnukoBble — Cantharellaceae. Tumenodop cknanuarsiii. Ha
NOYBE B JIeCaX OYeHb YacTO U OOMJIbHO BCTPEUaETCs JTMCHYKA XKENTAast, WIH OOBIKHO-
BeHHas (Cantharellus cibarius).

CemeitctBo ruaHoBble — Hydnaceae. 'iMenodop munoBuaHbli. Paccmar-
pHBaeTcd Kak pe3y/bTaT KOHBEPTEHTHOIO CXOJACTBA ¢ HACTOAUIMMH €KOBHKOBBIMH
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(mopsinox Hericiales, cM. ctp. ). Exo-
BHK XeNTblH (Hydnum repandum) pac-
TeT Ha nouse B Jiecax. Crenoben (puc.
104).

@.mw,mw.a,
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I'pynna arapukouaHbIe
r’MMEeHOMMUETHI

[InonoBeIe TEMa MATKO MACHCTBIE, @”
OZIHOJICTHHE, COCTOAT H3 ILUTSIIKH H HOX-
KH. Pexxe HMel0T XpsIieBaTy0 KOHCHC- N
TEHUHIO H OOKOBYIO HOXKY. Cuasune
TUIOJIOBBIE T€JIa XapaKTEPHBI JUIS HEKO-
TOPBIX arapHKOMAHBIX IPHOOB, pacTy-
IIMX Ha IpEBECHHE, HalpuMep BHAOB
pona BemieHka Pleurotus (puc. 100). T'u- 4
MeHODOp IIaCTHHUATBIH, PACHIOIOKEH Pucynox 112. Tumel TpaMbl y arapukoBbIX IpHOOB:
B BHJE PAAHAIBHO PACXOMAUIHXCH OT 1 — HeﬂPaBlleHaﬂ; 2 — npaBWibHas; 3 — nepe-

. BepHyTas; 4 — OunarepaabHas.
HOXKH [IaCTHHOK Ha HHXKHEH CTOpOHE
IJIATIKH.

IToBEpXHOCTD IUTACTHHOK MOKPbITa THMEHHEM. B CeueHHH nnacTHHKH HMEIOT BUA
konyca (puc. 111). LleHTpanpHasd cTepHiIbHAs 4acTh IMACTHHKH, COCTOsINIAS U3 CIJIeTe-
HHs THQ, Ha3bIBAETCA mpamoil, ¥ €€ MPHU3HAKH HMEIOT CHCTEMaTHYEeCKOe 3HAUEHHE MTPH
BBIJICIICHHH CEMEHCTB arapukoBbIX rpuboB (puc. 112). V omHoro nopsaka — 6osero-
BbIX (Boletales) rumenodop TpyOUaThlii, CBA3aHHBIH MO NPOUCXOKAECHHIO C MIACTHH-
4aThIM FTHMEHO(OPOM.

Tun pacnono)xeHus MIACTHHOK 110 OTHOLUEHHIO K HOXKE PAa3JIH4eH, HMEET BaXK-
HO€ CHCTEMATHYECKOE 3HaUEHHE H UrpaeT OOJIBIIYIO POJIb IPH ONPEAEICHHUH arapu-
KOBBIX HUISITOYHBIX I'pHOOB. [1nacTHHKH ObIBatOT CBOOOIHBIMH, HE AOCTHTAKLIMMH
HO>KKH HJIH JJOCTHTAOIIMMH HOXKKH, HO HE IPHKPENJICHHBIMH K Hel, OHH MOTYT MpH-
KpEmIATHCS K HOXKKE BCEM KpaeM HJIM 3y01IOM H, HAaKOHEll, €CTh INIaCTHHKH, HUCXO -
e 1o Hoxke (puc. 113).

ITo ocobeHHOCTAM pa3sBUTH THMEHOQOPA MIOOBBIE TEJIa arapHKOBBIX IPHOOB
NoApa3/IeIA0T Ha [Ba THNA. Y YacTH BUAOB THMEHOGOP 3aJ1araeTcs OTKPBITO: 3T0 —
THMHOKAapIHbIE [UI0JO0BbIE TEJIA, XapaKTEPHbIC I OOJIBIIMHCTBA BUAOB poaa Chl-
poexek (Russula), rosopywex (Clitocybe) u ap. Y npyroil rpynnsl BHIOB THMEHO-
¢op cHayana NpUKPHIT CIVIETEHHEM TH( — MOKPbIBATIOM, KOTOPOE K MOMEHTY CO-
3peBaHHsg 0a3HAHOCIIOP BCETAa pa3pblBaercs, 0OHaxas TUMEHHH. 3TO reMMaHIHo-
KapIHble [UIOAOBBIE TEIA.

Hmerorcs 1Ba THIIa NOKPBIBAJ: 001iee H YACTHOE H COOTBETCTBEHHO TPH THIA TEMH-
AHTHOKAPITHBIX IUIONOBBIX TEJT arapHKOBbIX IPHOOB — C OOLINM MOKPHIBATIOM (HATIpHMEp,
poa noru1aBok Amanitopsis) (puc. 121, 2), ¢ yacTHbIM NOKPbIBAJIOM (POJ 1LIAMITMHBOH —
Agaricus) n ¢ 060MMH NOKpbIBanaMu (poa MyxoMop — Amanita) (puc. 121, 3, 122).

YacTHOE MOKPBIBAJIO XOPOLIO BHIPAXKEHO Y KYJIFTHBHPYEMOT0 IIAMITHHBOHA /IBY-
cnopoBoro (Agaricus bisporus). OHO HMEET BHA NJIEHKH, HATAHYTOH MEXIy Kpaem
LUTANKH M HOKKOH H IpHKphIBatouiel MoJoable iacTuHkH. K MoMeHTy cozpeBanus
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Pucynox 114. Pa3BuTHE 1I0OBOTO TeNa ara-
PHKOBOTO rpu0a ¢ 4aCTHBIM NOKpPBIBAIOM: 1 —
MOJIOZO€ IIJIONOBOE TEJIO C YACTHBIM MTOKPBIBA-
JIOM, 3aKpbIBAIOLIMM THUMEHHH; 2 — 3penoe
TUTOZ0BOE TENIO C KOJBLIOM Ha HOXKE — OCTaT-
KOM 4YacTHOTO MOKPBIBAA,

Pucynox 113. Tunsl npUKpenieHus MIacTHHOK y ara-
PHUKOBBIX TpubOB (A — cxema, b — ¢oro): 1 — npu-
KPEIUICHHE K HOXKE BCEM Kpaem; 2 — NPHUKpPEIICHHE
3y0110M; 3—4 — cBOGO/HBIE IIACTHHKH, 5 — HUCXO/S-
1K€ 10 HOXKE.

Pucynox 115. Passurne mionosoro Tena ara-
PHUKOBOTO rpuda ¢ OOIIUM M YaCTHBIM MOKPHI-
BaJIOM: | — MOIOIOE MIOAOBOE TENO0, ONETOE
06lUMM TOKPBIBATIOM; 2 — 3peNoe IUIOA0BOE
TeNno: a, 6 — ocraTku o0lIero NokphiBajia B
BHJI€ YELIYEK Ha IUIAMKE ¥ BIarajMuie y OCHO-
BAaHHA HOXKH, B — KOJILLO HA HOXKE — OCTa-
TOK YaCTHOT'O TTOKphIBaJIA.
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6azunnocnop UUIANKa, IepBOHAYAbHO MpHXKaTasd KpaeM K HOXKE, PacKphIBaeTcs, U
YJaCTHOE MOKPBIBAJIO, Pa3phIBasiCh, OCTAETCS B BHJE KOJNbLA HA HOXKE U HHOTIA B
Buzie 6axpoMel MO kparo nuianku (puc. 114).

O61u1ee MOKpBIBAJIO, HAPAIY C YACTHBIM, XOPOLLIO BBIPAXKEHO Yy KPACHOTO MYyXO-
Mopa (Amanita muscaria). OHO MOKPBIBAET BCE MONOOE MIOAOBOE TEN0, KOTOpOE B
3TOT MEPHOJ CBOETO pa3BUTHA UMeeT GopMmy siilia win HenpaBwibHOro mapa. Ilpu
pa3pacTaHuM MJIOAOBOTO Teja oOliee MOKPHIBAJIO Pa3phIBa€TCA M OCTAeTCA B BUIE
BOPOTHHKA — BOJIbBBI HJIH BJIarajlMla — y OCHOBAHHUs HOXKH U B BUZE GeJIbIX XJI0-
NbEBUAHBIX YeIlyeK Ha IOBEPXHOCTH LUIANKH (puc. 115).

[To xoMIUTEKCY MPHU3HAKOB, BKIIOUYAKOMIMX OKPACKy CIOp, THII IPHUKPEIUIEHHS
MJIACTHHOK K HOXKe, HAJIMYHe OOLIEero u YacTHOrO MOKpHIBAJIA, THITy TPaMbl U Apy-
T'HM NPHU3HAKaM B IPYIIE arapHKOHIHBIX THMEHOMHLIETOB BBIAENAIOT 3—7 NOPALKOB.
OcHOBHBIE U3 HUX CIIEIYIOLIHE.

Iopsanok 6oneroBbie — Boletales

umerodop TpyOUaThIi, JIETKo OTAEIAIOWHACA OT MAKOTH IUIOJOBOTO Tena, Cro-
poBbIi nopomok Oypeidi Wik >xkenteiid. [lopsanok BrmouaeT 5 ceMeicTs, 17 poaoB u
0K0J10 250 BHIOB TpHOOB, OOBIIHHCTBO KOTOPBIX — MHKOpH3000pa3oBared. Uckmo-
yuTeNLHO oburarenu necos. Crona oTHocaTcs Oenblit rpud Boletus edulis, mogocuHo-
BUK Leccinum aurantiacum, nonbepe3oBuk L. scabrum (ceM. Boletaceae), Buasl pona
Macn€Hok Suillis (cem. Suillaceae), cBunyuka Paxillus (cem. Paxillaceae) u np. Mone-
KYJSAPHO-TEHETHYECKHE HCCIENOBAHHs NOITBEPANIH MOHOGWIHIO Topsaka Boletales.

Iopsaaok miacTUHYATbIE HJIH
arapukoBble — Agaricales

KpynHbiii nopsaok, BeposaTHo nonuduie-
TUYECKH, BIJIFOUAIONIMH NIaCTUHYAThIE TPH-
6b1. B pa3Hbix cucremax BiIIO4aer oT 12 1o
16 u 6onee ceMeHCTB.

CeMelcTBO IHAMIIHHBOHOBBIE HJIH
arapuxkoBble — Agaricaceae

[TnactuHku cBoGoaHBIE. OKpacka cnop oT
Oeoii (y BUAOB poJa 30HTUK Lepiota) 1o 4€p-
HO-Oypoii (poa IIaMnuHbOH — Agaricus). Bee-
I71a UMEETCs YaCTHOE MOKPBIBAJIO, OCTaBISIO-
11ee Ha HOXKE KOJbLIO, peXe yellyiku. Tunuy-
Hbl€ MPEICTABUTENIH — LIAMIHHBOH MOJNEBOH
(4. campester) u 04eHb KPYTHBIH TPUO-30HTHK
néctpeiif, uau 6onvwol (Macrolepiota  pucynox 116. Macrolepiota procera— rpu
procera), BeIcOTa KOTOporo aocturaer 30 ¢M, 3ouTuk mecTpslii unu Gonswoii (http:/
a IMaMeTp LUK — J0 25 cM (puc. 116). Www.comune.roana.vi.it).
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CemelicTBO HaBO3HHKOBbIe — Coprinaceae

[I1acTHHKH NPHPOCLIME WM HUCXOMAUINE, PEAKO
CBOOO/IHBIE, 0OBIYHO UYEPHBIE OT CO3PEBAIOILHX CHOP.
EcTb BuaBl B ¢ OOUIMM M C YacTHBIM MOKPHIBANIaAMH,
00BIYHO OBICTPO HeUe3aWUMH. LLIIAMKH M1010BBIX TEN
ANLEBUIHBIE WIH UHIHHAPHYECKHE. B OCHOBHOM can-
potpodsl Ha Goratoil mepernoem nouse. Poj HaBO3HHK
(Coprinus) — camplii OOIIUPHBIN K OTIIMYAETCSA TEM, YTO
€ro MIACTHHKH NPH CO3PEBAHHH CIOP pacIlILIBAKOTCH,
WK aBTONM3HPYIOTCA, a CIIOPHI PA3HOCATCS HACEKOMBI-
mu. Kpynuelit HaBo3Huk Genwiii, win noxmarslii (C.
comatus) OObIYEH HAa TA30HaX CKBEPOB U NIAPKOB, HA YHa-
BOXKCHHO¥ mouse. Mosonoit, uncto Gesblii rpub cheno-
OeH (puc. 117).

CemeiicTBo psinoBkoBbie — Tricholomataceae

Camoe o0npHOe ceMeHCTBO B MopsKe, BKIioua- Preyrok 117. Coprinus comatus
foLee 0KoNo 62 ponos. [InacTUHKHM MPUPOCILNE Uitk Huc- — HABOSHUK Oeblit iy soxMa-
XOJISILIME, CIIOPOBBIii OPOIIOK CBETNOOKpAIIeHHBIH (Ge- (http://www. grzyby.pl)
JIbIA, KpeMOBBIH, OnexHo-0ypoBareiif). Cpesn psnoBKOBBLIX BCTPEUAIOTCS BHABI MO-
YTH U3 BCEX JKOJIOTHYECKHX IpymI ruMeHomuueroB. HanGonee kpymusle poasl: ps-
noska Tricholoma (puc. 118), roBopymrka Clitocybe, konubus, win neuexka Collybia.
Croaa e OTHOCHTCS LIMPOKO H3BECTHBII
onéHoK oceHHur Armillariella mellea
(puc. 119).

Pucynox 118. Panoska nazemuas — Tricholoma
terreum (http://www.micologia.net).

Pucynok 119. Onénok ocenunit — Armillariella
mellea.
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CemeiicTBo nayruHHUKOBble — Cortinariaceae’

ba3uanoMel ¢ paBUIBbHOM MINANKOH M LeHTpalbHOH Hoxkkou. [TnacTHkK npu-
pocue. 'nMeHodop, XoTs Ob Ha HAYANBHBIX CTAAHSIX Pa3BUTHS 3aKpHIT MOKPHIBa-
JIOM, Yallie oOIHM, HIIH peske YacTHBIM u o01nM. [TokpeiBana nayTHHHCTBIE, Y MHO-
r'UX BUAOB Ha 3penbiX 0a3uH0Max, II0X0 3aMETHbIE, B OCHOBHOM, B BHJIE 10JIOC WIH
NSATEH, Ha HOXKE. [JIaCTHHKH UK CITOPOBBIH MOPOIIOK XKEATO-0XPHCTO-OypOBaTHIE.
BonbminHcTBO BUAOB MUKOpH3000pa3oBaTesii. BeTpeuarores B pa3nuyHbIX THIIAX Jeca.
CemeiictBo Brumrouaer 6onee 500 Bunos. Bonbliias yacte BUAOB ceMeHCTBa Heche-
noOHBL. OcHOBHOM pon nayTuHHUK — Cortinarius (puc. 120) . Cpenu ero BUI0B H3-
BECTHBI CMEPTENBHO AA0BUThIe. K HUM OTHOCSTCA NayTHHHHK IUTIOLIEBBIH, HIIH Fop-
ubtii (C.orellanus) c
OpPaHXEeBO-XENTOH
UINANKON W NMayTHHHHK
KpacHOBATbIf, UK Kpa-
cuseinii (C. rubellus)
C OpaH>XeBO-KpacHOBa-
T0-OypoH muIAnNKod u
OpaHXeBO-OXPHCTOH
MSIKOTBIO C PEAEUHBIM
3anaxoM. Cbe100HbI Na-
YTHHHHK, HIH Npubo-
NOoTHUK keJAThH(C.
triumphans) 1 NayTHH-
HHK KpacHBIH, WIH
opacnetuarniit  (C.
armillatus) ¢ MHOFOYHC-
TIEHHBIMH SIPKO-KpPacHbI-
MU NIEHYaTBIMH MOsiC-
KaMH Ha HOXKE.

Pucynox 120. Cortinarius —
nayTHHHUK. | — mayTHHuC-
TOoe MOKpPBIBAJIO (KOPTHHA)
MJI0I0BOIO TeNa. 2 — CTaAHH
Pa3BUTHS MJIOJ0BOTO Teja.

2

' B cucteme Ilerepcena (Petersen, 2001) BbineneHo B paur nopsiaka Cortinariales.
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PucyHok 121. Buael cemeiicTBa amanuToBbiX: | — numoteit oneuuit Pluteus cervinus, 2 — mnoniaaBok
Amanitopsis, 3 — ue3apckuii rpud Amanita cesarea.

Iopsaaok MyxoMopoBbie
— Amanitales

[InacTuHkH CcBOOOJHBIE,
CIIOPOBBIH NMOPOIIOK OeNbId HIIH
KpeMOBBIH. Y GONBIIMHCTBA HME-
eTcst 00LIee U YaCTHOE MOKPhIBa-
Ja. B ocHoBHOM MHKOpH3000pa-
3oBaTenu. M3BecTHBI TpU pona.
LlesTpanbHslif pog — MYyXOMOp
Amanita (puc. 121-3, 122), xoto-
PbIi BKITIOYAET PAJL 1JOBUTHIX BU-
noB. Cpeni HUX OJyienHas MOraH-
N ' PPN Ko (4. phalloides) u myxoMop Bo-
PucyHok 122. Myxomop kpachblii — Amanita muscaria. ~ HIOYHH, UM Oenas moranka (4.

Virosa) CMepTeJbHO S0BUTHI.
Tokcuuyeckue BelwecTBa — GaJIONAMH H aMAaHUTHH — OTHOCSATCA K TpyIIe MoJH-
nentuaoB. IIpu3Haku oTpaBieHHs NMPOSBIAIOTCS uepe3 6—12 yacoB, Koraa nomMoub
NOCTPagaBLIEMY YXKe TPY/IHO, H 3TO yCyryOiseT OnacHOCTb U BPEJOHOCHOCTb 3THX
rpu6oB. Heckonpko MeHee sJOBHUTBHI M ONAaCHBl MYXOMOPBI: MOTAHKOBU/IHBIH A.
mappa, NaHTepHbIH A. pantherina, noppupoBuiit A. porphyria u kpacHuift A. mus-
caria (puc. 122).

Ilopsinok ceipoexkoBble — Russulales

ITnacTuHKY npupocmne, Npy co3peBaHuH nouTH cBoboaHbIe. Criopsl Oelble WK
KPEMOBBIE, C CHJIBHO OPHAMEHTHPOBaHHOHN o0osioukoit (puc. 123). MsakoTe mioso-
BBIX TeJI XpyIKas U COCTOUT U3 TOHKHX U TOJNCTBIX TH(. Briroyaer nBa poia u okojo
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Pucynok 123. Criopsl BUIOB ceMeHCTBa CHIPOCKKOBBIX — Russulaceae ¢ OpHaMEHTHPOBaHHOH 000-
JIOUKOH.

230 BuOOB, B OCHOBHOM MHKOpH300OpaszoBareneil. Pon mueunuk (Lactarius) Bkntova-
eT okono 80 BHIOB, COAEPXKALIMX B MAKOTH MIIEUHBIM COK, HalpUMeEp, pbDKHK L.
deliciosus, BonHyIIKa po3oBasi L. torminosus, Tpy3ab HACTOSILUMH L. resimus u 1p.
Bropoit pon — cbipoexka (Russula) — BkirouaeT okono 150 BUAOB, HE COAepIKaLMX
MIIEYHOTO COKa, HallpuMep, cbipoe)kka nuienas (R. vesca) ¢ kpacHoBato-0ypoit Ms-
CUCTOM IITSAIKOH.

l'acrepomuneTs! (racrepougnbie 6a3UIMOMHIIETHI)

[TnonoBbie Tena 3aMKHYTHI 0 MOJHOTO CO3pEeBaHHs 0a3HAMOCIIOP — AHTHO-
KapnHble. [ MMeHnanbHbIN ClIOMH HAXOXUTCS BHYTPH M K MOMEHTY CO3peBaHus O6a3u-
JHOCHOp NOYTH BCETAa pa3pyllaeTcs. Y HEKOTOPBIX FaCTEpOMHIIETOB BHYTPH IJI0A0-
BBIX TeNl 6a3uAMHM pacrionaratotcs OecrnopsouHo Ha rudax. basuanocnopst ocBo-
00kaaroTcs U3 TIOAOBOTO TeJa YXe MoCle X OTAENeHHs 0T 0a3uaAMi B pe3ynbTare
MeCTHOTO pa3pbiBa UK OOLIEro pa3pyueHust 00010uku 6azuanoM. bonbHHCTBO ra-
CTEPOMHLIETOB — IOYBEHHBIE CANPOTPOdbl, HEKOTOPBIE 0OPa3yIOT MUKOPH3Y C Jpe-
BECHBIMH TI0pOJaMHU. PacTyT racTepoMHiieTsl B CaMBIX pa3lH4HBIX OHOUEHO3aX: B
jecax, Ha JIyrax, B CTENAX U MyCTBHIHAX.
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[actepoMuuersl 00beuHAIOT OKoso 1000 BHIOB, oTHOCANHMXCA K 110 ponam
(puc. 124). Cpenn HUX BbIIEIAIOT 4—5 NOPAAKOB 10 OCOOEHHOCTAM CTPOEHHS H Pa3-
BUTHS MI00BBIX Tea' . OCHOBHBIE TOPAIKH CICAYIOIIHE.

PucyHnox 124. PazHooGpa3ue naogoBbIx
Teq racrepoMHieTos: | — GarTapes Be-
cenkoBUaHas — Battarea phalloides; 2 —
xaamuponyc Mekena — Chlamydopus
meyenianus, 3 — IIM30CTOMa pa30pBaH-
Haa — Schizostoma laceratum; 4 — MoH-
Tanes necuaHas — Montagnea arenaria,
5 — COTOBHK KpyrnOronoBsii — Simblum
sphaerocephalum;, 6-7 — nogakcHc ne-
CTHUHbIt — Podaxis pistullaris; 8§ — ra-
JIEpONICHC NMYCThIHHBIH — Galeropsis
desertorum; 9 — SHIONTUXYM LLUIATIOH-
HblH — Endoptychum agaricoides.

' B 9-M uznanuu “Dictionary of the Fungi” (2001) npakruueckun Bce pozisl U BUIBI FACTEPOHIHBIX TOMO-
6a3uIHOMHLIETOB pacHpeneNeHbl CPeH CeMENCTB NMOPAAKOB arapuKOMIHBIX Ga3HIAHOMHLETOB, 32 HC-

KIroueHueM nopsaka Phallales
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IMopsanok 10KAEBUKO-
Bble — Lycoperdales

[TnonoBble Tesa HamOYBEH-
HBIE, [IAPOBUHBIE, IPYLIEBH/HBIE,
Oy/IaBOBHAHBIE WIH 3Be31000pa3-
HBIE, CHISTUHE WIH CO CTEPUITBHBIM
OCHOBaHHEM, BBITSHYTBIM B HOXKKY.

Jlo)xneBUK  LIMNOBATBIM
(Lycoperdon perlatum) — oaun u3
CaMBpIX IIMPOKO PacHpOCTpaHEH-
HBIX BH/IOB 3TOTO MOpsiIKa BCTpe-

Pucynox 125. Lycoperdon perlatum — nox-
JIeBUK IIUMOBATBIH: | — BHEWHUH BUO NJO-
JIOBOTO T€/a, OCTOr0 NCpUANEM; 2 — BHYT-
PCHHCC CTpOCHUE: a — KaMepbl, 6 — TpaMsl,
B — OeCIIOAHBIIH CTONOHK.

yaeTcsd Ha JIyrax, JECHBIX MOJAHAaX
(puc. 125). Ero niogoBoe Teno nuMme-
eT TUIMTH4YHOE JUTs OOJIBIIKHCTBA rac-
TepoMHLETOB cTpoeHne. OHO obpa-
3yeTcs Ha IUIOTHBIX OENBIX LIHYpaXx,
tdhopMupyeMbIX rpUOHHLEH, Hax0as-
uierics B nouse. [IokpelTo ABYCINON-
HOH 000/7104KOH — NepHaHeM, co-
CTOSIILIMM U3 IK30- U IHAONePUAHS.

¥ 3 5 4
Pucynox 126. Tunsl rmebsl racTepoMHUETOB!
| — naxyHapHslif, 2 — KOpaNIOBHIAHbI, 3 —
MHOTOLIANIOYHBIH, 4 — OAHOUUIAMOYHBIH.

Dx30Mepuanil He CITOLUIHOM, a pacmo-
JI0)KE€H Ha HJOMEPUINH B BHJIE Py
IIHMIOB WK 6opogaBodek. Oaux 60ITb-
IIOH LM OKpPYXeH rpynmnoi Oonee
MeJIKMX. BHYTpeHHI00 4acTh MJI0/10-
BOTO T€JIa Ha3blBawT I1e6oii. BHaua-
JIe OHa phIXJIas, CEpoBaTasi, OIHOPOA-
Has (puc. 126). 3arem B rnebe oOpasy-
I0TCsI TIOJIOCTH, MOBEPXHOCTH KOTOPBIX
BbICTJIaHA ruMeHHeM. OH COCTOHT K3
Pucynok 127. Criopbl ¥ KanMUAAULHMHA racTepoMHue- OKpYIJIbIX, KOPOTKHMX, YaCTO HEMpa-
ToB: BUJILHOM (OPMBI 6a3KIHil, HA KOTOPBIX
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Pucynox 128. Bune! 3Be3noBukoB — Geastrum: 1 — kaui-
TaHOBO-KOpUUHeBbL (G. badium), 2 — ManeHbknii (G. mi-
nimum), 3 —yBeH4aHHslii (G. coronatum), 4 — cBoa4arhblit
(G. fornicatum), 5 — yetsipexsionactuvlii (G. quadrifidum),
6 — rpebeuyarsiii (G. pectinatum), 7,8 — nonepoii (G.
campestre).

Ha JUIMHHBIX CTepUIMax ¢op-
MUPYIOTCS 0a3uMAHOCIOPHI.
becmioniHpie y4acTKH Ii1e0Bbl,
pasaensolue HoJI0CTH, CO-
CTOST U3 cIuieTenus TU¢ U Ha-
3bIBalOTCA Tpamoii. Ilpu co-
3peBaHUM Oa3uaHi TpaMa pas-
pyuaercsi. TEMHOOJIUBKOBbIE
6a3uIMOCTIOPHI JIEXKAT BHYTPU
niepuiust cBoboHo. YacTs rug
TPaMbl COXPaHAETCA U UAET HA
00pazoBaHHe 0COOBIX BOJIOKOH
— kanuwuauuua (puc. 127),
Pa3pBIXJISIOIIEr0 Maccy crop.
TIpu MoIHOM CO3pEBaHHH IUIO0-
JIOBOTO TE€Na SHAOMEPUAUH
paspyiuaeTcs Ha BepIlHHe, Ye-
Pe3 3TO OTBEPCTHE MPOUCXOIUT
ocBoOoXkaeHHE 0a3uMOCIIOp
[pH MajerilieM COTPSCEHHH
miooBoro tena. JloxaeBUK
OKpyrjaod ¢oOpMBI, 4YacTo
BCTpeYaroUHicA Ha JIeCHBIX
TNIoNIAHAX, JIyrax, MecTax Bblla-
ca ckoTa — rnopxoBka (Bovista
plumbea), n3BecTHas noa Ha-
3BaHHEM “‘ZeNYIIKHH Tabak”.
3Be311000pa3Hyo GopMy HMe-
IOT BUJIBI POJIa 3BE3M0BHK, HIH
3EMIISTHBIE 3BE3I0YKH
Geastrum, pacTyliie Ha rnec-
4aHOH NMOYBE B XBOMHBIX JIecax
(puc. 128). OHu nepBoHaYalIb-
HO TaKXe UMEIOT OKPYTIYIO
dopmy. Ilpu cozpeBanuH 3K30-
NEpUANH 3BE314aTO pasphIBa-
€TCsl Ha JIOTIaCTH, KOTOpBIE OT-
rUOarOTCs KHU3Y, U TUI0A0BOE
T€JI0 IPUOOpETaeT CBOEOOpas-
Hyro ¢opMy OypoBaToi 3BE3-
JIOYKH, Jiexaled Ha 3emiie. B
9H/IOTIEPUIMHU Ha BepIIHHE 00-
pasyercs OTBEpCTHE, Yepes KO-
TOpO€ PacCceHBAIOTCS CHOPBI
(puc. 128).
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Iopsnok JoxkHONOKAEBUKOBbIE — Sclerodermatales

IltonoBeie Tena waposuansle. Ilepunuii yaille ogHoCONHEBIN. [ieba minoTHas.
Kanunnuuuii He o6pa3zyercs. HauboJee mwnpoko pacnpocTpaHeHbl BUALI pojaa Sclero-
derma, 0COOEHHO NO)KHOJOXAEBUK OOBIKHOBEHHBIH (S. aurantium), 4acTo BCTpeya-
fouiriics Ha nouse B JiecaXx. OH UMeEET MIOTHYIO GOPOIABYATYIO HIIH pACTPECKHBAIO-
myrocs ob6onouky U obnamaer npAHeIM 3anaxoM. [pub HecnenobeH, a B OONBIINX
KONIHYECTBAX AAXe S/OBUT.

Ilopsinok ruesnoBkoBbie — Nidulariales

[Tnonoseie Tena menkue (0,5-1,5 cm), yaneBUIHbIE HIH BOPOHKOBHIHBIE, MIPH-
KPBITHI CBEPXY MepuueM. B HUX JiexaT Kak sAiila B THE3/Ie OKpYIIble Tena — mepu-
JHOJH, cojiepXaiiide BHyTpu O6asuanocnopsl (puc. 130). Kanunnuuuit oTcyTcTBYET.
[lepuauonu BeIMAAAOT U3 MIIOAOBBIX TN LETHKOM, H 6231 IHOCIIOPL] 0CBOOOXKIAIOT-
sl JIMILb NOCJIE pa3pyIIeHHs HX 000104eK. B 0CHOBHOM canpoTpodbl Ha pacTHTENb-
HBIX OCTaTKax, qpeBecHHe. Ha MenkoM BajieKHHKe 4acTO BCTPEYAIOTCS BH/IBI PO/IOB!
ooxkansuuk Cyathus, xpyunbyntom Crucibulum, rieznoska Nidularia v cdepobonyc
Spaerobolus ¢ onHON akTHBHO oTOpackiBaeMoit nepuanoneit (puc. 129, 130).

Pucynok 129. Cdepobomnyc Sphaerobolus.
CxeMa CTpOeHHs! IUIOI0BOrO Tea H cXeMa Me-
XaHU3Ma oTOpacbiBaHus rebel: 1 — BHe-
LIHWH BUA MJIOAOBLIX TEN Ha cybOcTpare; 2 — 1 — BHewHuit BUI, 2 — NPONOIBHBI
nociaeaoBareyibHbie CTaguU OT6paCblBaHHﬂ pazpe3 II0J0BOro Tena: a — MepUAHO-
NEePUAMONH; 3 — MIOJOBOE TEIO 1M, 6 — IIHYp, B — CTCHKA NepHAHA.
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Pucynox 131. Phallus impudicus — Beceinka
00bIKHOBEHHas, WK daityc. 1 — 3penoe mio-
JIOBOE TeJIO: @ — CIIOpoHOcHas rmeba, 6 — pe-
LenTakyJl, B — nepuauii; 2 — monosoe mio-
JIOBOE TEJIO B CTaAWM “sifua”; 3 — paspes Mo-

JI0J0r0 MJI0J0BOro Tena.

Ilopsioxk BecEJKOBbIE, HIH
danntocosbie — Phallales

Moroarie N0JOBRIE Tea Lapo-
BU/IHBIE WM AHUEBU/HEIE, OJeTble Oe-
JIOBAaTHIM NepHIANEM. 3peble — pa3Ho-
00pa3Hoii, cioxHol dopmel. [eda —
MSACHCTas WIH )KeJIaTHHO3Has, B 3pesio-
CTH CJIM3UCTasA, paclbiBalomasics, ¢
PEe3KHM 3amaxoM, MpPHBJEKaloUM Ha-
CEKOMBIX, paCTIPOCTPaHSFOIIIUX HAX OIS~
muecs B Heil 6azuanocnopsl. [lopsaaok
BKJIIOYaeT okosio 20 pomoB, pacnpocT-
PaHEHHBIX MPEUMYLIECTBEHHO B TPOTIHU-
Kax u cyoTponukax, Ha Ttepputopun
Poccun Hanbonee pacrpocTpaHeHa Be-
cénka obwikHOBeHHas (Phallus impu-
dicus), BCTpeyaroilascs B JUCTBEHHBIX
necax.

Monofoe MIo0Boe TENO BECEKH,
wnu ¢danmoca, oneroe Genoit 00on04-
KOW, HMeeT BU/T KPpYNHOTo siita. BHyT-
pH Hero B ieHTpe nuddepeHuupyeTcs
OecnonHas 4acTh — pelenTaKy.J1ioM
B BH/I€ [IWJIMHAPHYECKOH MONOH HOXKKH
¢ ry0yaThIMM CTEHKaMH. Y BepIIUHBI
pelLienTakyaoMa B BUAE KOJIOKOJIa, CBO-
00/IHO HAJIETOTO Ha Hero, 000co0IseT-
cs cnopoHocHasa mieba. Ilpu cospesa-
HHM PelenTaKyioM ObICTPO BHITATHBA-
eTcsa B JuiHy 10 30 cM (CKOpOCTh BhI-
TATMBaHHS MOXET NOCTUraTh 5 MM B MHU-
HYTY), pa3pheiBaeT 000J0YKY U BBIHOCHT
Ha BepIL1He 3eJIeHOBaTYIo IM1e0y B BUIle
KOHYCOBH/THOH 1Y€UCTOH LUIANKH (PHC.
131). I'meba BCKOpe pacmibiBaeTcs B
4EPHO-3€IEHYIO CIIU3b, COAEPKAILYIO
cniopsl. B 310 Bpems rpub sierko oOHa-
PYXHTh IO H3AaBa€MOMY HM HETNpPHAT-
HOMY 3araxy Majalii, IpUBIeKaloeMy
MYX, Pa3HOCALINX €0 CIOPHI.

H3penka Ha TeppUTOPHH Hallleii CTPaHbl BCTpeYaloTCs TPONHYECKHE BHIBI (hal-
JIIOCOBBIX. OTO pelieTouHuk KpacHbiii (Clathrus ruber) (puc. 132), 1{BeTOXBOCTHHK
BepeTeHOBUIHBIN (Pseudocolus fusiformis), nukrnodopa, nin “nama ¢ Byasibio”
(Dictyophora duplicata) (puc. 133), MyTunyc cobaunii (Mutinus caninus) (puc. 134)n
HekoTopbie Apyrue. [lepeuncieHHbie BUIbI OTHOCATCS K PEIKHM OXPaHsAeMbIM IPH-
6am u BHeceHnl B “Kpacuyto kaury PCOCP”.
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PucyHox 132. TlnonoBble TeNa peLLETOYHH-
ka kpacHoro — Clathrus ruber. Pepxui ox-
paHsiemblii BUA, BHeceH B “KpacHyio kHH-
ry CCCP” (1984) n “Kpacuyio kumry
POCP” (1988).

caninus

Pucynox 133. Dictyophora duplicata — nuxtuodopa, niu
cerkoHocka. Penkuii oxpaHsemblii Bua, BHeceH B “Kpacnyio
kuury CCCP” (1984) u “Kpacnyio xaury POCP” (1988).

HHTepeCcHO OTMETHTb, YTO HEKOTOPbIE FACTEPOMHIIETHI CIIOCOOHBI K OBICTPOMY
pocty. Hanprumep, 11apoBHIHOE OHOJETHEE MI0J0BOE TEJIO JA0KAEBHKA THIAHTCKO-
ro (Langermannia gigantea) w3 nopsiaka Lycoperdales moxet pocturats 1,5 M B 1n-
ametpe 1 Macchl 12 k. OHo 06pasyeT 10 7,5 TPHILTHOHOB CIIOD, T.€. IPHONN3HTENBHO
CTONBKO XKe, ckonbko 400 M1010BbIX T IIAMITHHbOHA OOBIKHOBEHHOTO.
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Ioakaacc TETEPOBASHIUOMMUETBl — HETEROBASIDIOMYCETIDAE

basnnusa cnoxnas — retepobasHans, cOCTOAMIAS U3 HIKHEH pacLIUPEeHHON TH-
nobasuanu u Bepxuei snudasuanu (puc. 95). BasuaHOCTIOPH! ONHOKIETOUHBIE HIH
MHOTOKIIETO4HBIE, NPOPACTalOLINe KOHUIHAMH HIIH BTOPHYHBIMH criopamu. ITnomo-
BBIC T€Na CTYCHHCTOH, pexe CyXoh KOXKHCTOH KOHCHCTEHUHH, B BUJIE KOPOUEK, TO-
AYLICYEK, [HIHHAPHYECKHX HWIH KOPAIOBHIHBIX BBIPOCTOB, PACIIPOCTEPTHIE HIIH
BEPTHKAIILHO cToA4HE. [ToBEpXHOCTB MI0KOBBIX TEJ IMIaaKask HIH BONTHHCTO-MOPILH-
Hucras. IlnonoBeie Tena retepobasnauanbHeX rpuGOB B CyXyk0 MOTORY OBICTPO Te-
PAIOT BOAY W NPEBPALIAIOTCA B CyXHE POTOBHAHBIE MIIEHKH HIN Kopoukd. C HacTyn-
JICHMEM BJIAXHOH JNOXUIMBOM NOTOIBI OHH HabyXaloT, PHOBPETAIOT CTYAEHHCTYIO
KOHCHCTEHIMIO H YE€TKO BhIpaxeHHYIo GopMy. 'nMeHHi pacrnonoxkeH nmo Bceil win
TOJIBKO Ha HHXXKHEH MOBEPXHOCTH MAOJOBOIO TeJa.

Honkmacc o6benruser yeThipe HeGONBIKMX MO 06BEMY TIOpsiaKka. [Ba U3 HUX
aypHKynspuesble — Auriculariales n npoxankossie — Tremellales uMeloT Ga3umHio
¢ neperopoakam (puc. 95, 2, 4). Jlsa apyrue — nakpHomuueTHie — Dacryomycetales
H Tronanennosble — Tulasnellales — nepasnenéunyio 6azummio (puc. 95, 3).

BonbIIMHCTBO reTepo6a3snanOMHIIETOB — canpoTpodsl Ha IpeBecHHe, pasBu-
BAIOTCsl IPEMMYILIECTBEHHO Ha OMaBIIMX TOHKMX BETOYKAX U APYTHX JPEBECHBIX OC-
TaTKax, pexe MapasuThl Ha KUBBIX NepeBbix. DTo, Hanpumep, Tremella faginea na
Oyxe, Auricularia mesenterica — wWa ocnabieHHbIX AOTOHAX W rpyuax u
Helicobasidium purpureum, xonnananbHas ctagus KoToporo Rhizoctonia crocorum
BBI3BIBACT KOPHEBYIO THHUJIb KIIEBEPA, JIIOLUEPHBI, MHOTHX OBOLIHBIX U 1€KOPaTHBHBIX
pacTennit. Buns pona Auricularia, pactyiye Ha oTMepiueii ipeBecHHe U H3BeCTHbIE
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TI0/1 HAa3BaHHUEM “‘JIPpEBECHBIE YN, yNIOTPeOIIsIOTCS B
NHILY W 1a%e HCKYCCTBEHHO BHIPAILIMBAIOTCS B HEKO-
TOpbIX cTpaHax JlampHero BocToka M Ha ocTpoBax
Tuxoro oxeana (puc. 135).

B nocneanee BpeMs 4acTh MHKOJIOTOB PaccMat-
puBaeT rerepoba3ujuanbHbie TpUOBLI Kak cOOPHYIO
rpynmy. [ToaToMy HMeeTCst TEeHACHUMS K JINKBUAALHH
noJIK/Iacca Wik U3MEHEHHUIO ero 00bEMa B CBSI3H C pas-
HOW TPaKTOBKOH MPOMCXOKACHHUS 3MH- U THI0Oa3H-
IHH B IIpeenax yka3aHHbIX nopsiakoB. OQHaKo cxom-
CTBO B CTPOECHHH 6a3HAHOCIIOP U CI0c00€E UX Mpopac-
TaHHUs, KOTOPHIM NpHAAETCs 60MbIIOE 3HAYEHUE B CH-
cTeMaThke 6a3uIHOMHLIETOB, MTO3BOJSAIOT Ha JaHHOM
aTane paccMaTrpHBaTh rerepobasHIHOMHLIETHI KaK €/T1-
HYIO I'pyTNily B paHre noakjacca. Pucynok 136. Septobasidium -—

cento6a3uauyM Ha IIUTOBKe: Oa3u-

JUst CO criopoi, 6 — TONCTOCTEH-
Hble KJIETKH — npobasuany.

KJ1ACC YPEAUHUOMULETH —
UREDINIOMYCETES"

VY 6azuananbHbIX TpHOOB, BKIIOYAEMBIX B OTOT KJ1acc, M0JI0BOH MpoLece crep-
Martu3auus. bazuaun BeIpacTaloT U3 TOJICTOCTEHHOH MOKOALIECHCS KJICTKH — TeJiH-
ocnoppl. Y 6onbIIMHCTBAa IpHOOB 3TOrO Kjacca TENHOCIIOPH! CIyxXaT Ul Nepe3H-
MOBKH HIIH MepeHCcCEeHUs1 HebnaronpHusaTHelx ycnosuil. I1nogoBsix Ten y ypeauumo-
MHLETOB HET, OHH YTpa4eHbl BCJIEICTBUE NApa3sUTHYECKOTro 06pa3a KHU3HH.

VpeaHHUOMHLIEThl — [1apa3UThl HACEKOMBIX M pacTeHuil. OHM pa3fensioTcs Ha
JiBa mopsilika — centobasuanansusle — Septobasidiales, BUObI KOTOPOTro Napa3uTH-
pyloT Ha uroBKax (puc. 136). BTopoii, ocHOBHO# mopsiiok — PxaBunHHBIE —
Uredinales — obnurarHele napa3uThl BHICIIHX PAaCTCHHH.

Ilopsinok p:kaBunmHHble — Uredinales

[pubBbI, OTHOCSIKECS K TIOPAAKY piaBUHHHBIX — Uredinales, napasuTupyior
Ha BBICIIHMX pacTeHHsX. Y HHX M3BECTHO HECKOJIBKO CIEIYIOIIHX OIHO 3a JPYTHM
THIIOB clIOpoHoLIeHUH. B koHeYyHOM HTOre 06pasyroTCs NOKOALUECS CIOPbI WIH Te-
JTHOCTIOPHI, Yallle MpopacTarollye nocie HekoToporo nepuoaa nokod. [Ipopacraror
OHH B YETBIPEXKIIETOUHYIO Oa3UIHIO.

P>xaBunHHHBIE rpHOBI NTAPa3UTHPYIOT IMABHBIM 00Pa30M Ha BETeTATHBHBIX Opra-
Hax pacTeHHH. Muuenuii Mx pacnpocTpaHseTcss N0 MEXKICTHHKAM, BHEAPSSCH B
KJICTKH IIPH NIOMOIIH raycTopHes (puc. 137). Munenuii U cnops! p>kaBiHHHBIX TPH-
60B colepKaT Karld Macia, OKpalleHHOTO B OpaHKEeBBIH LBET. B cBsi3H ¢ 3THM Ha
OpraHax, ropax€HHbIX PXKaBYMHHBIMH TPHOAMHU PAaCTCHHUI, pa3BUBAIOTCA MOAYILICY-
KH (ITyCTYJIbl) OpaHKEeBOT0 WK KpacHo-Oyporo nseta. Ko Bpemenun o6pasoBanus Te-
JMOCTIOP MYCTYbI IPUHUMAIOT TEMHBIH (MOYTH YEPHBIH) LIBET.

! Teliomycetes (no Dictionary of the Fungi, 1995).
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AR aSyE
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Pucynok 137. MexkneTounslit Munienuid Puccinia graminis B TKaHsAX pacTeHUSI-X03HHA.

XXWU3HEHHbIW LMKN Puccinia graminis
3SUWNWN na 6apbapuce

(n-n)
MMKHUOCNOPHI (n) ANKapuoTU3aums NETO
NEPEHOCHMBIE HACEKOMBIMM 40 YPEOVWHWUOCTOPHI
K rucham (n) nukHues, /-' \_\. (n+n)

pasnuyawmuuca no
nonoBOMY 3Haky, rae
ocyuwjecrsnsaeTrca

nnasmorammna )

= “ oc

0, 3UMOCTIOPbI BOAYLILIV Nepen
N (n+n)

I S35 BOaBYLLHbI NEpeHog

PEAUHWUW Ha 3nakax
rnocne 3apaxeHus
ayuocnopamu unu
ypeauHuocnopamu

MUKHW Ha dapbapuce nocne
3apa»<eufﬂ 6a3nauocopamu

ocImoo

NOBTOPAOWINNCA

C BO3AYLHbIA
H nepeHoc

A

TENMOCMOPHI (2n),
npopacTrapoume Ha
conome 6asupuen ) ¢— |
u Basuguocnopamu (n) QY 4

TEJINW Ha 3nakax

" TENMOCMNOPbI Ha conome
kapuoramust (n+n)
(2n) 1 3UMA

Pucynok 138. Llukn pa3sutust Puccinia graminis.
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PxaBunHHBIC TPHOBI
MOTYT OBITh Pa3HOXO3SHHHBI-
MH (reTepo3uHYHbIMH), KOT-
J1a OT/ICNIbHbIE THIIBI CTIOPOHO-
LICHUI pa3BUBAKOTCA HA pas-
HBIX TIHTAOINX PACTCHUAX U
O/THOXO3SIMHHBIMH (2BTO- HIIA
roMO31IMYHBIMM ), KOTa BECh
LMKJI pa3BUTHA rprba Mpoxo-
JTUT Ha OAHOM BHJI€ PACTEHHUS-
XO3sMHa.

ukn passutua pasHo-
XO3HHHOTO (reTepodUn4HO-
ro), p>aBYHHHOTo rpuba
yaoOHO paccMOTpETh Ha NIPH-
Mepe Bo30ynurens crebineBoi
pXaBYMHBl  3JIAKOB  —
Puccinia graminis (puc. 138).
Pa3Butue rpuba HauHHaAETCA
yale BCcero BeCHOM, KOrma
NpopacTaoT 3UMYIOUIHE HA

Pucynox 139. Tunbl cnepMoronnes (MHKHHEB) PKaBUMHHBIX IPH-
60B:

COJIOMC B CKMpAAaX WIH HA | — Melampsora; 2 — Gymnosporangium; 3 — Puccinia; 4 —
CTEpHE 371aKOB TCJIMOCIIOPBL.  Phragmidium (a — KyTHKyJJa pacTEHUS-X035HHA, 6 — YCThULIbI
TCJIHOCﬂOpr npopac]‘alo’r B € BBICTYyNarOLWIUMH l'lell(bl/BaMM, B— cnemeod}opbl).

¢$hparmMoba3nuNIO C YETBIPbMSA

683HﬂHOCﬂOpaMH Pa3HBIX [10JIOBLIX 3HAKOB. HCpC}l IpopacTaHueM AUKAapHOTHYHBIC
Aapa B TC/IHOCIIOpax CJINBAXOTCA, 06pa3yﬂ JUIIONHOE AAPO, KOTOPOEC 3aTEM NCJIHTCS

peaykuuonHo. Obpasyromuecs
rarIonIHbIEe AApa NepexonsT Ye-
pe3 cTepurmsl B 0a3MIHOCIIOPHI.
Bazuanocnopsl akTUBHO 0TOpa-
CBIBAIOTCSA U MOTAIAI0T B BO3AY -
Hble TOTOKH. /{1 nanpHeHIero
Pa3BUTHS OHH JOJDKHBI TIONACTh
Ha JucThs Gapbapuca — npome-
YKYTOUHBIHI HITH dLIHAIbHBIA X035~
uH. Ha BepxHell MOBEPXHOCTH
mucTa 6azuaunocnopsl (+ 1 —) npo-
pacTaroT B ranjoOW/JHbIH MHULE-
JIMH, C TIOJIOBBIM 3HAKOM, COOTBET-
CTBYIOLIMM 3HaKy 6a3uIHOCHIOPBI.
Mexay nmanucagHOH TKAaHBIO U
BEPXHHM DNHJAECPMHCOM (GopMH-
pYIOTCS OKPYIIble KITyOOUKH TH(,
KOTOpBIE 3aTeM 00pa3yoT MEKHE
BMECTHIIHIIA C BBIBOTHBIM OTBEP-
CTHEM — CIEePMOTOHHMH, HHOTA
Ha3pIBaeMble NMUKHUAMHU (puC.

PR

24

Pucynok 140. Cnepmoronun (nukuuu) (1) u suun (2)
Puccinia graminis. Cpe3 uepe3 nuct 6apbapuca.
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Pucynoxk 141. CiopoHOLIEHHUSs PAKaBUHH-
HbIX TpuboB: | — BOCHApUWHHUMAIOILHE
rudel Puccinia graminis, BeIXOAAILME U3
MUKHUEB Yepe3 YCTbHUHBIE IIENH Ha NOo-
BepXHOCTH JucTa Gapbapuca (COM.
yBeil. 3000); 2 — suuu P. graminis: a—
uMocopyc, 6 — oTAeabHBIN UM C
s1mocnopamu (COM. ysen. 100 u 250);
3 — ypeaunuocnopsl: a — P. graminis;
6 — P. striiformis (COM. yBen. a —
1500, 6 — 920) (¢orto O.M. ITnotHu-
KOBOW).
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139).. CriepMOTOHHH NMPH CO3pEBAHUH NTPHHHUMAIOT (GOPMY KyBIIHHYHKOB, B IOJIOCTH
KOTOPBIX OT CTEHOK BbIPACTAIOT KOPOTKHE CIOPOHOCLbI, HECYILHE OYEHb MEJIKUE LIa-
POBHIHBIE CTIOPHI, Ha3bIBAEMbIE CllePMALHAMM HIH MUKHAocnopamu. U3 cnepmo-
FOHHS HAPY XY BBICTYMArOT KOpoTkue riud et — nepugnsnt (141, 7). K Hum npununaror
cnepmanri. Mexay nepudusaMu Hapy»Ky BBICTYNAET CaXapucTas raxyyas )HUAKOCTh
C MaccoM MOrPY>XKEHHBIX B HEe CIIEPMAIIHeB. DTa )KHAKOCTb IIPUBJIEKAET HACEKOMBIX, Ha
OproliKe W JamKax KOTOPBIX CHEpMAalM NEePEHOCATCS ¢ ONHOH IMKHHMU Ha APYTYIO.
HoBbIx 3apaskeHnii criepMaiiii He BbI3BIBAIOT, HO HIPAIOT OIIPEAEICHHYIO POJIb B BO3-
HUKHOBEHUH AHKAPHOTHYECKOTO MHLICNIUS, T.¢. B TOJIOBOM Mporiecce. Ha oOpasoBanun
criepManieB 3akaH4YMBaeTCs ramionanas ¢asa pa3sBuThs pxkaBuHHHoro rpuba. Cnep-
MaLH 3aPaKEHHUS HE BBI3BIBAIOT, HO UIPAIOT PO/Ib B BO3HUKHOBEHHH JHKapHOTHYEC-
Koro Muuenus. JJs mpoooDKeHns LUK pa3BUTHS HeOOX0HUMO 00beAMHEHHE IBYX
FafIONAHBIX SiIEp U3 + ¥ — CIIEPMOTOHUEB (ITUKHUEB) B NTUKapUOTHYHOH rude.

O6benuHeHHe criepMaIieB Pa3HbIX MONOBBIX 3HAKOB OCYLIECTBIISIETCS Ha MO-
BEPXHOCTH JIUCTbeB Oapbapuca HeckonbkUMH criocodamu. 1) Mexay rudamu Beic-
TYMaeT caxapucTast rnaxyuas >KHAKOCTb C MacCOM MOTPYXEHHBIX B HEE CIIEPMALIMEB.
JXKuaKocTh NMpHUBIEKaeT HACEKOMBIX, HA OPIOILIKE M JIANKax KOTOPBIX CIIEPMALMH Iie-
PEHOCSTCS ¢ OIHOTO criepMOroHus B npyroi. 2) Ilonasuine Ha MOBEPXHOCTD JIKCTA
crnepManii 006pa3yroT poCTKOBBIE TPYOKH, KOTOPBIC MOT'YT BpacTaTh B CIIEPMOTOHUH
IIPOTHBOIIONOXKHOTO 3HaKa. 3) ConepXuMoe IBYX POCTKOBBIX TPYOOK, pa3BUBILHXCS
U3 CMIEPMALIHEB, MOXKET CIIMBATHCS HEMOCPEACTBEHHO HA [TOBEPXHOCTH JIMCTA.

B xoHeuHOM HTOrE BHYTpPH TKaHell Gapbapuca pa3BHBAIOTCS OHKAapHOTHYHBIC
rudpl, oOpasyromne k1yb0oukH BHYTPH TKaHeH JIUCThEB, KOTOPBIE 3aTeM GOopMUDPYIOT
UMM B BUJAE YALICBHIHBIX 00pa30BaHHil yallle ¢ HIKHEH CTOPOHBI MHCTheB. B ocHo-
BaHUH J1{Us 00pasyercs cioi 6a3ajbHBIX KJIECTOK, OT KOTOPOrO OTWICHSIOTCS B BUJE
LEMOYEK TUKAPHOTHYHBIE BECEHHHE CIIOPHl WIH 3uuocnopsl rpuda. C O0KoB 1kt
OKpY>x€H Oosiee TOJICTOCTEHHBIMH KJleTkaMu ncesaonepuans (puc. 140, 141, 2).

C u3MeHEHHEM sifepHoil Ga3bl MHULIECTIHS U3MEHSIOTCS Mapa3UTHYCCKUE CBOM-
cTBa rpuba. Dunocnopsl yke He MOTyT 3apaxaTh OapOapuc. /lanpHeiiiee pa3BUTHE
NPOUCXOAUT HA 3J1aKax, Kyna SIIHOCMOPHI NIEPEHOCITCS BO3AYIHBIMHU oTokaMu. Ha
371aKax 06pa3yloTCs MyCTYJibl B BHJIE TIOPOLIANINX MOJI0C WM MATCH HA BJIaraauiax
JIUCTBEB 3JIAKOB WK cTeOIAX. DTOT HANET NpeacTasiseT coOoi cenyoumi THN cro-
POHOLICHHS — YPeAuHHH C ypeauHuocnopamu (puc. 141,3). Oun — opHokeTou-
Hble, sHUEeBUIHON GOpMBI, ABysOepHbIe, CHIAT Ha KieTke-Hoxke. ITocne paspbisa
SMUACPMHUCA YPEIUHHOCTIOPH! OTPBIBAIOTCS OT CBOMX HOXKEK U CIIOCOOHBI CHOBA 3apa-
XKaTbh 371aKH. 3a JIeTo 00pa3yeTcsi HECKOIbKO HOBBIX ITOKOJIEHHH ypenquHHOCTIOp (T10
HEKOTOPBIM JaHHBIM 0 CeMH M Oonee 3a ce3oH). Ha aToM e Muuenn oOpiyHO B
KOHIIE JIETa, BOSHUKAIOT BYS/IEPHbIE TEAUOCIOPbE C TOJICTOH TEMHO-0ypoii 000m104-
KoH. BecHO kaxcIas kJIeTka TEJIHOCHOP NpopacTaeT YeThIpEXKIETOYHOH Oazuaueit
(puc. 142), kyna nepexoaut odpazoBaBLueecs NOce CIMAHHUS IBYX TallIONIHBIX SAEp
IMKapHOHA OUIJIONAHOE PO, Aeslieecs 3aTeM PeayKIUHOHHO, fajiee LUK pa3BH-
THSI TIOBTOPSiETCA TAaK, KaK yka3aHo Bbinie (puc. 138).

Taxum 0Opa3oM, B LIMKIIE Pa3BUTHS PXKaBUMHHOTO I'puba Puccinia graminis Uy
MHOTHX APYTHX BHIOB 3TOH IpyNnbl UMeeTCs NATh cTanuil passutus. OToenbHble
BHIBl HMEIOT BCE ONMMCAHHbIC CTAJHH, PYrHe JHIICHb! YaCTH CNOPOHOIICHUH HIIH
OHH Y HHX HEH3BECTHBI. J]71s1 y1o6CTBa ONUCAaHK )KU3HEHHOTO 1IHKJIA KaXKaas U3 cTa-
Ui 0603HavaeTcst OTeNbHOH UKot puMckoro andapura. Y pxaBuHHHBIX IPpHOOB
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C MOJIHBIM UHKJIOM Pa3BHUTHS CTa-
JIMH CACAYIOT B CIEIYIOIIEM NO-
psaaxe: 6azugus — 1Y, cnepmo-
rouuit — 0; auuu — I; ypeannuu
— II; Temnu — II1.

Kaxnas u3 craguit obpasy-
€T XapakTepHble 1 Hee (OopMBI
crop: 6a3uaAMOCTIOpHI, criepMa-
MM, 3UHOCHOPbI, YPEANHHOCIIO-
pbl, Teaunocnopsl'. Hampumep,
BUJ P, graminis MoxeT ObITh 000-
3HadyeH kak umeromnii 0, I, I, 111
n IV cnoponowenwus. Pxapunn-
Hbie IPHOBI, B IHKJIC Pa3BUTHA KO-
AR R TOPBIX HMEIOTCS BCE THITBI CIIOPO-
PucyHok 142. TlpopacTarue TelHoCop pkabuuiHbix rpu-  HOLICHHH, Ha3bIBAIOTCS rpubamu
608: | — Puccinia, 2 — Melampsora, 3 — Triphragmium, C NOJIHBIM LHKIOM pasBUTHA.
4 — Phragmidium, 5 — Uromyces. Ecnu y HEKOTOpbIX BHIOB BblIa-

JIaloT Kakue MO0 CrIOpOHOILIEHHS,

OHM OTHOCATCA K BUAAM C HENOJ-
HBIM IIHKJIOM pa3BUTHs. MHOTHE BUIBI pKaBYHHHBIX TpHOOB JIHIICHBI TOH HJIM HHOH
CTajIM{ Pa3BUTH ¥ TOrAA X 0003HAYEHHSI MOTYT OBITh Pa3THYHBIMH.

Bunsi ¢ 0, I, I1, Il cragusimu HassiBatoT Eu-popmamu; O, 11, III — orcyTcTByIoT
suun — Brachy-dopmamu; 11, IIl — net ciepmoronues u sunes — Hemi-; 0, I, 11T —
OTCYTCTBYeT ypenuuuoctaaus — Opsis-; III — u3BecTHBI TONBKO TENHOCIIOPOHOLLIE-
HHUS, TEIHOCTIOPBI MPOPACcTAlOT nocie nepuona nokod — Micro-; III — uzBecTHbl
TEJIHOCMOPOHOLLIEHHS, HO CIIOpbI MPOPACTaroT cpasy — Oe3 nepuoaa rnokost — Lepto-;
0, I — (pasBuBaroTcs Tonbko criepMoronuu u suun) Endo- ¢opmamu; I1 — passusa-
I0TCS TOJIBKO YPEIHHUH, HECOBEPILICHHBIC P)KaBYMHHBIC TPHOBI.

LlMkse! pa3BUTHS pasHBIX BUIOB PKABUHHHBIX TPHOOB MOXXHO NMPEICTABUTH B
BHJCE crenyromei tabmuuet (tadn. 10):

Hanpumep, y pxxaBuunsl rpyml Gymnosporangium sabinae HeT ypeIMHHOCTA-
IMH, a TIPH 3apa>keHUH MOMOKEBENbHUKA JIMOCIIOpaMH Cpa3y BO3HHKAIOT TEIHOCTIO-

Tabauua 10. OcobennocTn UHKIIOB pa3BUTHA npeacTaBuTe el nopaaka Uredinales

HassaHue cnopoHolieHns (cnop) WHpaekc cnopoHoweHus Tun passutns
Eu- Brachy- -opsis  Micro-

CNEepMOroHuu (MUKHUK) 0 + + + +
auum (aurocnopsl) [ + - + +
ypeavHuu (ypeauHnocnopb) ] + + - +
Tenuu (Tenuocnopb!) 1l + + + +
6a3uaum (6asuamnocopbi) Y + + + +
CMEHa pacTeHUn-xo3aes uon— - +unu—- -

' B oreuecTBEHHbIX ydeGHHKaX MPUMEHSIOT ClleyIOLIHe HAMMCHOBAHHA CITOP M COOTBETCTBY FOLMX CITO-
POHOLIEHHH PXKABUHHHBIX TPHOOB — JUHAKOCTIOPHI (AUUANM), YPEAOCTOPbI {YPeaOCTIOPOHOLLUEHHE), Te-
Jeifrocnopsl (TeneiitocnopoHoueHne). CrepMOroHHH YacTO Ha3bIBAIOT MHKHH/AMHU, @ pa3BHBAIOLIHECS
B HHX CIIOpbI MTUKHOCMOPaMH.
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1
e
3NNAEPMUC XO358MHA
(6e3 ncesaonepuams)
\
AN ncesaonepuava
D9

Pucynok 143. Tunel ounes pxxaBuuHHbIX TpHOOB: 1| — Caeoma, 2 — Aecidium, 3 — Roestelia, 4 —
Peridermium.
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Pucynok 144. Paznuunsie dopmel Tennocnop (a) u ypeauuuocrop (6) y pkaB4HHHBIX TPUOOB ceM.
Pucciniaceae s.).: 1 — Kuehneola, 2 — Frommea, 3 — Phragmidium, 4 — Xenodochus, 5 —
Triphragmium, 6 — Ochrospora, 71— Tranzschelia, 8 — Trachyspora, 9 — Gymnosporangium.

pol (puc. 144,9). Takum o6pa3zom, 3tot rpub otHocures k thny 0, I, 111, T.e. k -opsis-
dbopmam.

CyuiecTByeT Takxke Ipyiina NecoBEpIICHHBIX PKaBYMHHBIX IPUOOB, K KOTOpOH
OTHOCSTCS BUABI, PA3BUBAIOLINECS TOJIBKO B YPEIUHHOCTAAHH.

Iopsaok prkaBuMHHBIX TpH6OB BKIIOUaeT 601ee S000 BUaOB (110 JaHHBIM HEKO-
TOpBIX MUKOI0rOB J10 6000 BHOB), oTHOCAIIMXCs K 140-150 ponam. [lokazaHHast Ha
npumepe P. graminis c1I0XKHas CTPYKTypa BHJIOB, HAJTHYHE Pa3HBIX paCTEHUH-X035€EB
JUIS pa3HbIX CIIOPOHOMICHHIA, @ TAKXKE CYIIECTBOBAHHE BUIOB, Y KOTOPBIX OTCYTCTBY-
10T OT/Ie/IbHBIC THIIBI CIIOP B OHTOTCHE3E, CIIOCOOCTBYIOT TOMY, HTO CHCTEMAaTHKA 3TOH
Ipyniibl NOCTOSHHO Pa3BMBAETCS M YACTO MEPECMATPUBACTCS B CBSI3H C TEM, YTO Be-
POSITHO YCTaHOB/ICHHE CBA3M MEX/y BUJaMH C HEMTOJIHBIM LIMKJIOM pa3ButHs. Hanpu-
Mep, BUIl, OITMCaHHBIN Kak MUKpodopMa (TEMHOCTaaHs) MOXKET ObITH OJTHUM U3 CIIO-
POHOILICHHH JIPYTOro paHee ONMMCAHHOTO BHM/A, Y KOTOPOTO 3Ta CTajaMsi HEH3BECTHA,
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Pucynok 145. Pazniunsle GpopMbl TestHocop (a) M ypeanuunocnop (6) y HEKOTopbIX BUROB pona Puccinia:
| — P. bupleuri-falcati, 2 — P. conii, 3 — P. bullata, 4 — P. festuceae, 5 — P. australis, 6 — P.
cynodontis, 7— P. phragmitis, 8 — P. isiaceae, 9 — P. cesatii, 10 — P. poae-sudeciae, 11 — P. coronifera,
12 — P. graminis, 13 — P. arrhenatheri, 14 — P. anomala.
HampuMep, oTHOCUThC K Endo-gopMe nimm okaszaTbcst HECOBEpLICHHBIM PXKaBUHH-
HBIM FpHGOM, U3BECTHBIM TOJIBKO B YPCOAHUHHUOCTAAUH.

HOp}IL[OK P>XKaBYHHHBIX TpHGOB JIeJIAT Ha ceMeHCTBa Ha OCHOBaHUH CJICAYOIHAX
npusHakos: 1. CtpoeHue Teanocnop. OHU MOTYT pa3BHBATLCA Ha HOXKE WK Oe3 Hee,
OBITH ONMHOYHBIMH MM B LieTIOUKaX, HMETh paszHylo gopmy (puc. 144-146).
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Pucynox 146. Pasnuuusie popMel Tenmnocrop (a) u ypeaunuocnop (6) y pKaBUHHHBIX TPHOOB ceM.

Melapsoraceae s.1.. 1- Cronatium, 2 — Chrysomyxa, 3 — Uredinopsis, 4 — Thekopsora, 5 — Milesia,
6 — Melampsorella, 7— Picciniastrum, 8 — Melampsoridium, 9 — Hyalopsora, 10 -— Coleosporium,
11 — Melampsora

2. CtpoeHue 3UueB. 31UUM MOTYT OBIThH OKPY>KEHbB! IICEBAONEPU/IHEM KaK Y BH-
NoB Puccinia; OHM MOTYT BBICTYIIAaTh U3 JIUCTA CHayajaa B 3aKPLITOM BHAE U NPH CO-
3peBaHHH HX CTEHKHM BCKDPBIBAIOTCS, (JOPMHUPYS CBOCOOPA3HYIO PELUCTKY, Yepe3 KOTo-
PYI0 BBIXOAST SLHOCIOPEI, HAIPUMED, Y PXKABUMHBL rpyuin Gymnosporangium sabinae.
OtoT THN d1MeB HasblBaloT Roestelia. Sumu Cronartium ribicola — my3plpyaToi p>xas-
YHHBI Pa3HBIX BUJI0OB COCHBI MPEACTABISAIOT COOOMH My3bIpeBUAHbIC B3y THS HA BETBAX
PaCTEHHUH, UX OTHOCAT K TUITY SUHEB 110/l Ha3BaHNEM Peridermium W, HaKOHell, IICEB-
JIONIEPHANHN MOXKeET 0TCyTCTBOBaTh — THI Caeoma (puc. 143).
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3. Cneuyaninszanysi B OTHOUIGHHH pacTeHHH-X03s1eB. Y UHThIBAETCS BHI M PO
PaCTCHHUA-X039MHa, OJJHOXO3IMHHOCTb WJIH Pa3HOXO3SMHHOCThH Ipuba, CrOpoHoLIe-
HHE pXKaBYMHHOTO rpubda, KoTopoe 3a()MKCHPOBAHO HA IAHHOM PAaCTCHHH.

C y4yéToM yKa3aHHBIX NPHU3HAKOB B Hactodulce BpeMs B nopsunke Uredinales
pa3HbIMH aBTOpaMH OMHCHIBACTCS pazHOE YHCIO ceMeiicTB (10 14). BaxHeiue u3
HUX — ceM. Pucciniaceae u ceM. Melampsoraceae.

Cewmeiictro [lykkuunuesble — Pucciniaceae ¢ onHHOUYHBIMH (Y OOJBUIHHCTBA
BUJIOB) Tenuocnopamu (puc. 144—145). I'pubbl 3TOro ceMeicTBa NapasUTHPYIOT Ha
MOKPBITOCEMEHHBIX pacTeHHsX. Cpeu Npe/cTaBUTENEH CeMEHCTBA €CTh KaK Pa3HO-
XO35IMHHbBIC, TaK H OJJHOXO3HHHbIEC BUJIBI.

B cemeficTBe MyKKUMHHEBBIX HacuuThbiBaeTcs (110 panHbIM Dictionary of the
Fungi, 2001) 69 ponos. Hau6onee pacnipocTpaHeHs! clieayolline:

Ypomuuec — Uromyces. Tennocnopsl 3Toro poaa oOHOKIETOYHbIC, MU C Me-
punnem. MHorue Byl pona Uromyces B ypeIMHHO- ¥ TEAHOCTAAHAX Napa3HTHPYIOT
Ha 6000BBIX pacTEHUSX, a B AUHAILHOH — Ha Mosioyasx. B pone oxono 500 BHOB,
Hanbosee u3BecTHsl cpend HuX U. pisi — na ropoxe, U. betae — Ha cexiie (puc.
142, 5).

Pon Puccinia (IyKKUMHUSA) C ABYXKIETHBIMH TEIHOCIIOPaMH, S1HH C IICEBOMNE-
punueM. [IpencraBuTenyu 3Toro poaa nNapa3uTUPYIOT HA MHOTHX BHAaX 3/1aKkoB — P,
graminis, P. coronifera, P. recondita, P. triticina v np., a Takke Ha pa3InYHbIX BHAAX
IBYnOIbHBIX. BecbMa BpenoHoceH P. helianthi Ha I0ACOTHEUHHKE.

VY p>kaBUHHHBIX TpHOOB M3 POJia THMHOCIIOpPaHTUYM — Gymnosporangium Te-
JIHOCIIOPBI BYXKJIETOUHBIC, HA JUTMHHBIX HOXKKaX, OCJIH3HSIOIMECS, CIIMBAIOIIHECS B
0011y10 CTYNEHUCTYIO Maccy. LIMKiI pa3BUTHsI HENOJHBIH, S1IMH Ha PO30LIBETHBIX (516-
noHe, rpyue), Tenuocnops! Ha MOXOKkeBeIbHHKaxX (puc. 144,9 ).

Pon dparmunnym — Phragmidium (cem. Phragmidiaceae) ¢ MHOTOKJIETOUHBI-
MU Tenuocnopamu (puc. 144, 3), suun tuna ueoMa (puc. 144, 3). B 60ablIHHCTRE
napa3uThl PO3OMBETHBIX (PO3bl, MAJIMHBI U p). Bce BUABI 0THOXO3IHHHEIC.

B ccemeiicte MenamiicopoBeix — Melampsoraceae tenmuocniopbl 6e3 HOXEK,
OHM HJIH CcpacTaloTcsa 60KaMU B BUIE INIOCKOH KOPOYKH HIIH 00pa3yroT CTOAOMK (pHC.
146). B 60os1bIluMHCTBE ClTydyaeB Pa3HOXO3sIMHHbBIE, HAaCTO C LHAMH Ha XBOHHBIX, ype-
JUHHO- H TeJIHOCNOpbl Ha AByA0abHBIX. [To nanHbIM Dictionary of the Fungi, 2001 B
CEMEHCTBO BKII0YAIOT LUECTh POJOB.

Hanbonee pacnpocTpaHeHs! ciaeayloOIUe poabl: Meaamiicopa — Melampsora
TEJIMOCTIOPBI CPACTAIOTCA B INIOTHYIO KOpO4Ky (puc. 146, 11). bonsioi Bpen npuHo-
CHT p>KaBUHMHa JIbHA (M. [ini) — onHOX03AMHHBIA BUA. EcTh cpenn npeacrasutenci
9TOrO pojia ¥ pa3HOXO3SIMHHBIC BUABI HA XBOWHBIX H JIBY/OTBHBIX.

VY Bunos poaa kpoHapunyMm — Cronartium (ceM. Cronartiaceae) TEIHOCTIOPHI
CpacTaloTcs B KOJIOHKY (puc. 146, 7). Buabl 3Toro posa pazHOX03sSHHHBIE ¢ SIHAb-
HOH CTajiueil Ha XBOMHBIX, PEIKO H TEIHOCIIOPH! Ha ABYMONbHbIX. V3BecTeH napa3ut
cmopoaunsl C. ribicola.

B pone koneocnopuym — Coleosporium (cem. Coleosporiaceae) Tenmocnopbl
OJIHOKJIETOUHbIE cpoclurecs 6okaMu (puc. 146, 10). Bazunnu pa3BuBaloTCs BHYTPH
LICTIOYKH CIOP MyTEM JAETEHHU KaKA0H KIETKH TeJHOCIOPHI Ha YeThipe yacTu. ['pu-
OBl 3TOr0 poja NOpaxkaroT XBOHHBIC (DIMH) U IBYIOAbHbIC (YPEAHHUH).
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Pon Xpuzomukca — Chrysomyxa (cem. Coleosporiaceae), T€HOCIIOpH! B BET-
BHUCTBIX Lienoukax (puc. 146, 2). [lapazuTbl XBOMHBIX U ABYAOJIbHBIX.

PrcapunHHbBIC TPUOBI — OOMHUIraTHEHIE Napa3yuThl, B IPUPOJE OHH H3BECTHBI TOMb-
KO Ha )KMBBIX pacTeHHAX. JIMIb nokosmuecs cTaauy (TeIHOCHOPbl) COXPaHAITCs Ha
PacTUTENLHEIX OCTaTKax. B HacTosdmiee BpeMs HEKOTOPBIC poKaBUWHHEIE IPUOBI ya-
JIOCh KYJABTUBHPOBATH HAa HCKYCCTBEHHBIX MUTATEIBHBIX Ccpesax.

IopaxeHue pacTeHUil p>KaBUMHHHKAMH B OOJBILIHHCTBE CIIy4aeB JIOKAJIbHOE,
nposiBifeTcs 0OJIEe3Hb ML B TOM MECTE, KyJa NPOHHUK POCTOK CIIOPBI MaTOreHa.
OnHaKo M3BECTHO U CUCTEMHOE MOPaXXCHHE, 0OBIYHO CONMpPOBOXAAIOLICEeCs H3MEHe-
HHMEM BHCIIHETO BHJ/Ia IOPaXKEHHOTO PacTeHUs. Y HEKOTOPHIX BHJIOB pa3sHbIC CTaAHU
naToreHa MposBIAIOTCS Mo-pazHoMy. Hanmpumep, Bo3OyauTenb pxaBiMHBl ropoxa
Uromyces pisi B cTaluyl ypeJUHHEB Aa€T JIOKaJbHOE MOPAXEHHE B BHJE IyCTyl Ha
JHCTBIX rOpoXa, a SUManbHas cTaJus Ha MoJIoyae CHIIbHO Ae(pOpMHpYET pacTeHHs.

MHoroneTH!H MHLIENHHA PEOK cpeny pxKaBYHMHHBIX. OH CBOMCTBEHEH NIaBHBIM
00pa3oM BHIaM paBYMHHHKOB Ha MHOTOJIETHHX pacTeHHsAX. Hanpumep, y Bo30yau-
Tens pPXKaBUMHBI IPYII Ha MPOMEXYTOYHOM XO35IMHE MOMXOKEBEIBHHKE MHLIEITHH MHO-
roiieTHUHA. Ha 3apakeHHBIX pacTeHHAX B TEYEHHE HECKOIBKHUX JIeT BECHOH MOSBIIA-
I0TCS HOBBIE [TOKOJICHHS TEJIHOCTIOP.

V p>xaBUMHHBIX IPUOOB H3BECTHA CHIELHANIM3ALHA B OTHOILICHUH PAaCTCHHH-X0-
3gaeB. Hampumep, Bo3OynuTens ctebneBoi pXKaBuMHbBI 311akoB — Puccinia graminis
NapasuTHPYeT Ha paCTEHUAX ceMeNCTBa 3/1akoB. Y 3TOro rpuba U Apyrux BU0B pPrKaB-
YHHHBIX TPHOOB BBLACIAIOT CliCUHalIbHbIC (ClIeLHan3upoBaHHbie) dopmbl — forma
specialis — B en. uucine, formae speciales — MH. uncio (cokpameHHo f. sp.), npu-
ypOUEHHbIE K onpeieEHHBIM poaaM 3i1akos. Ha nuienuue nzsectHa P. graminis 1. sp.
tritici, Ha oBce — f. sp. avenae, Ha pxu — f. sp. secalis v 1. 1. [Ipy 5TOM yKka3aHHbIe
¢$opMbl IpHYpPOYCHBI K OCHOBHOMY (IIIICHHIIA, OBEC, POXD) PACTCHUIO-XO35HHY H B
OCHOBHOM He MOTYT 3apaxkaTh Apyrue 3nakd. OQHaKko Kpyr pacTeHHH OTHAEIbHBIX
creuMaNnbHeIX GOpM HE OrpaHHUMBACTCS TOJBLKO OCHOBHBIM X03SHHOM M MHOTHE M3
HHMX MOTYT 3apa)kaTb BH/bl U3 APYTHX POJIOB CEM. 3JIaKOB, B OCHOBHOM JTHKOPAcTy-
wux. [ToaToMy pxaBurHa Ha MHOTHX AMKHUX BHJAX 3JIaKOB CIYXHT JJIS HaKOTJICHHs
HH(}EKUHOHHOrOo Hayasa (YpeAHHHO- H TEIHOCIIOP) U 3apPaKeHHUs KYILTYPHBIX BHJIOB.
HexoTopsie ¢popmbl BO3OYyauTeNst cTeOIeBOM pXKaBUMHBI Pa3IHYAOTCS HE TOJIBKO MO
CrelManu3alHry, Ho 1 1o 6uosiorun. Pxanas popma P. graminis, Hanpumep, MOXKET
3MMOBATh He TONBKO B BHIE TEJIMOCHOP, HO U 110 HEKOTOPBIM JAaHHBIM B BHIC MHIIC-
JIMs B KOPHEBHIAX TMBIpEs.

V cnennanbHbIX GOpM Ha Ky IBTYpPHBIX BUIAX H3BECTHBI PH3HONIOTMUYECKHE PaChl,
NOpakalolue TOJIBKO ONPENEICHHYIO TPYIITY TeHETHUECKH OJIM3KHX COPTOB. Takum
obpa3oM, kaxxaas GopmMa mpeacTaBigeT co0oi MOABMKHYIO NOIMYIIALUHNIO, COCTAaB KO-
TOpOH M3MEHAETCA NMyTeM MYTAalLUH I'€HOB BUPYJICHTHOCTH WIIM THOPUAU3ALMH TIPH
TOJIOBOM Ipouecce. ITO NPUBOAUT K H3MEHEHHIO YHCICHHOCTH pac BHYTPH MOMyJis-
UMM, HCYE3HOBEHHIO WIIM H3MEHEHHIO YHCaa OAHUX Pac, MOABJIEHHIO HOBBIX pac. Uz3-
MEHEHHs BHYTPH MOMYIALNI MOTYT IIPUBECTH K MOTEPE YCTOMYMBOCTH K PXKaBUHHE
HEHHBIX COPTOB KYJIBTYPHbBIX 3/1aKOB.

Kpome ctebneBoit prxaBuHHbI, Ha XJICOHBIX ¥ IPYTHX 3JIaKax [IHPOKO pacrpoc-
TpaHeHa Oypasi MIIM JIHCTOBasi pKaBuMHA MieHuLbl — P, triticina. B Espomneiickon
yacT¥ Poccun oHa 3uMyeT B OCHOBHOM Ha O3HMMBIX IOCEBaX B ypeAuHHOCTaauu. B
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BocrtouHoit CHOMpPH LMK/ pa3BHUTHs 3TOro rpuba cBA3bIBAIOT € IPOMENYTOUYHBIM XO-
3siHOM — semnueit (Isopyrum fumarioides). ina EBponetickoii yactu Poccun B ka-
YECTBE NMPOMEKYTOYHOTO X03s1MHA BO30OynuTesns Oypoil p>kaBuHHbI YKa3bIBalOT HA BUIB!
BacutuctHuka (Thalictrum). OHaKo NOJHBIH LUK Pa3BUTHSA STOTO BHIA OCYILECTB-
aserca penko. Ha niueHnue, s4MeHe U APYrUX 371aKaX B OTACAbHBIE FOJAbl KpaifiHe
BPEIOHOCHA XENTas pXkapuuHa — P, striiformis, B LMK pa3BUTHs KOTOPOI U3BECT-
HBbI TOJILKO YPEIHHHO- M Tearocnopsl. Ha oBce yacTo BCcTpevaeTca kopoHYaTas piKas-
4ynHa — P. coronata, IPOMEKYTOUHBIH X038HH KOTOPOi — KPYILIHHA cl1a0HTeabHas.

VYpeaHHHOCTIOPHI PXKaBUMHHBIX TPHOOB (JIETHHE CMOPBI) MOTYT MEPEHOCUTLCSA
BO3AYHUIHBIMH IIOTOKAMHM Ha 3HAUMTEIBLHBIC PACCTOSHUA M IIPH IONAJlaHHH Ha BOC-
NPHUMYMBBIH COPT pacTCHHsA-X035MHA H HAKOIUICHHMs Ha HeM MH(EKUHH BBI3BIBATH
MacCcOBOC 3apa)KeHHE W 3HaYMTENIbHBIC NMOTepH ypoxkas. [loacunTaHo, 4TO MOTEpH
3EPHOBBIX OT PXKABYHMHBI COCTABIIAIOT B €XKEI0IHO CPEIHEM OJTHY BOCHBMYIO HacTh YpO-
’Kas B MHPOBOM Maciurtade.

[Toatomy ocoboe BHUMaHHE QHTONATONIOTOB, CIICLIMAINCTOR 110 3alUUTE pacTe-
HUI yaenaseTcs HabmoAeHHAM 3a N0ABICHHEM 04aroB HHQEKUMH B OTAEIBHBIX paHo-
HaX U BO3MOXHBIM PacnpOCTPaHEHHEM CIIOP PIKABYMHHBIX TPHOOB B ApYyrHe PEruo-
Hbl. [TocTOSHHO NPOBOATCS HAOMIOAEHHS 32 COCTABOM Pac B MOMYIALMAX B paboThl
110 CEeJCKUHH YCTOHYHBBIX COPTOB.

Ha nBynoabHBIX pacTeHUAX BPEJOHOCHBI: Ha OACOIHEUHUKe — P. helianthi, Ha
mouepue — Uromyces striatus, Ha Manune — Phragmidium rubi-idaei (puc. 144,3),
Ha ropoxe — Uromyces pisi, Ha i6JOHAX U Ipyax — Bu/bl pona Gymnosporangium
(144, 9).

BpenonocHs! Takxke pxxaBudHa dbHa Melampsora lini (puc. 146, 11), pxxaBunHa
cMopoauHsl — Cronartium ribicola, co ciennanbHbIMH GOpMaMu Ha 4EPHOH, Kpac-
HOM CMOpOAMHE WU KpbDKOBHUKE (puc. 146, ). Duuu 3TOTO BHAA pa3BUBAIOTCA Ha
BEHMYTOBOH COCHE U CHOMPCKOM KeIpe.

B nopsake p>xaBYHHHBIX FpHOOB HanboIee NPUMHUTHBHO CEMEHCTBO MelaMIl-
COPOBBIX, MPEACTABUTEIH KOTOPOTro NapasHTUPYIOT Ha XBOHMHBIX, Ha MAaNIOPOTHHKAX U
JUIIbL HEMHOTHE Ha JBYNOMbHBIX. TeIHOCTIOPHl Y HUX COEIMHEHBI B MJIOTHBIE KOPOY-
KH, CTOJIOMKH, UTO 3aTpyaHseT UX paccenBanue (puc. 146). HaoGoport, y cemeficTna
NYKKIHHHEBBIX TEJIHOCTIOPBI CBOOOJHO CHIAT Ha HOXKaX U JIETKO pacCeUBaIOTCs MO
BO3AYXY (puc. 144, 145). ITapa3UTHpPYIOT Ha 3/1aKaX U Ha JBYJOIbHBIX.

IpoucxonaTt pxaBUHHHBIE TPHOBI BEPOSATHO OT 0OIMX ¢ centoba3uanaabHBIMH
rpubaMi rpedKoB. Y rpuboB U3 YKa3aHHOM I'PYINNbI pa3BHBAIOTCA CKIEPOCHOPHI, U3
KOTOPBIX BbIpacTalorT 6a3uauu, HarloMHHaoWue 6a3suaInH pKaBYMHHBIX. BeposaTHo,
CKJIEpOCHIOPHI MOXHO CYHTATh MPOTOTUIIOM TEIHOCHIOP PXKAaBUUHHBIX IPHOOB.

KiAcC YCTUISATHHOMUMUETHI — USTILAGINOMYCETES!

[TonoBoit npouecc coMatoraMus Kak B kiacce Basidiomycetes, Ho 6a3uauu 00-
pasyioTcs M3 XapaKTEPHBIX TOJCTOCTEHHBIX CIIOP — YCTOCHOP, B KOTOPBIX IIPOHCXO-
T Kapuoramus. Bxiatouaet 2—-7 nopsakoB, U3 KOTOpPBIX Hanboslee NpakKTH4EeCKH Ba-
el nopanok Ionosuésbie — Ustilaginales, cocrosmui, no naHHsIM Dictionary of

' Ustomycetes (Dictionary of the Fungi, 1995).
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PucyHox 147. Pucynok ycmcop rOJIOBHEBBIX
rpubos; ycrocnopsl Tilletia indica (COM —
htth://www.lsvl.la.asu.edu).

Pucynox 148. IIpopacrtaHue ycrocmnop ronos-
HeBbIX TpuboB: 1 — Ustilago, 2 — Ustilago
maydis; 3 — Ustilago nuda; 4 — Tilletia tritici.

the Fungi (2001), u3 14 cemeiicts. Ilo stum
K€ JaHHBIM TOJOBHEBBIC TPHOBI BKJIIOUAIOT
npumepro 1200 Bunos u3 50 pomnos.

IHopsinok I'onoBHEBBIE —
Ustilaginales

['pubsl 5TOTO NOPsAKA NAPa3UTUPYIOT Ha
MHOT'HX LIBETKOBBIX pacTeHHAX. OHH nopaxa-
IOT LIBETKH, CEMEHA, pa3pywas ux. Hexoropsie
BHJBI MTOPAXKAIOT JIUCTHA, CTEONH, peaKo Kop-
HU. Ha nopax€HHBIX opraHax nosBIAIOTCS
TEMHBIE NOJIOCHI, B3AYTHs, UHOrAA BCE pacTe-
HHe WM ero yacth Acopmupyercs. Mecra no-
paxKeHHs NpEeBpallaloTCa B YEPHYIO, MBLIA-
YO WIM MaXYUIYIOCS Maccy, MpeacTaBIIsio-
11y10 CO00H CKOTUICHHE YCTOCINOP (MU TOJI0B-
HEBBIX crop) (puc. 147).

JukapuoTHueckuii MULIEAHH TOJTOBHE-
BbIX TPHOOB PACIPOCTPAHACTCS MO0 MEXKJIIET-
HHMKaM 3apaXEéHHBIX pacTeHuil. B kiaetku rpud
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NpOHHUKAaeT NMpH nomomu raycropues. [locne
NPOHUKHOBEHHS B TKAHH PaCTCHUH MHLIETHIT BO
MHOTHX CJIy4asx JOJT0 HaxXOAHTCA B TKaHAX
60JIBHOTO pacTeHHs, HE BIHsA HA €ro BHEIIHUH
o6k, JInme rogoBHERbIe TpUOH], Napa3HTH-
pYIOIIME Ha 37aKaX, BHI3BIBAIOT HEKOTOPOE yT-
HETEHHE pOCTA PAaCTEHHH.

ITocne oOpa3oBanus METENOK MM KOJIO-
cbeB rpud 3anonHseT obpasyroumuecs 3aBsi3H
CKOIJICHHEM YCTOCHOp, 00pa3oBaBILIHXCA H3
munenus. [Ipy 3apa)xeHun BEreTaTHBHBIX Op-
raHoB 60J1€3Hb MOKET NIPOABIATBCA Cpa3y 10c-
Jie 3apakeHH B BHJIC TPOCBEUMBAIOLINX CKBO3b
3MUIEPMHUC TEMHBIX NONOC WIHN B3AYTHH, B KO-
TOPBIX Pa3BHBACTCs Macca yCTOCIOP.

Yetocnopsl IpOpacTaoT 4amie YeThIpEX-
KJCTOUHOM, peke ONHOKICTOUHOH OaszuaHeit
(puc. 148). JanpHeiiiee pa3puTHe 6azuanoc-
0P NPOHCXOAUT Pa3IUYHO y Pa3HbIX BHOB.

Y B030ynuTENs rojIOBHH npoca Spha-
celotheca (Ustilago) panici-miliacei 6azuamoc-
nopsl ramwtouassie. [lonas B no4sy, OHHM KOMYy-
JUPYIOT MEXIY cOOOM WIH NOYKYIOTCS, H KO-
NyaAuus MPOHCXOMAUT MEXAY MOYKYIOIUMHU- :
¢ knetkamu. [Ipu 5T0M KOMynupyIoT 0a3Hii-  pycyiok 149. Konynsums Gasuanocrop y
OCITIOpbI WIH IIOYKH C Pa3HBIMH I10JIOBLIMHM 3HA-  ronoBHeBbIx rpubos: 1 — Ustilago; 2 —
kamu + U — (puc. 149). Ilocine 3apakeHus Bcxo-  Tilletia.

JIOB THKapHOTHYECKUM MHLEAHEM 00J€3Hb

NpOsABISIETCS JHUILb KO BPEMEHH 00pa3oBaHus

I[BETOYHBIX METEJIOK B BU/IE B3y THH, COCTOSMMX U3 OCTATKOB MULEIHS H YCTOCIIOP,
HOKPBITBIX TUIEHKON U3 ocTaTkoB MHLenud. [locae paspylieHus IIEHKH YCTOCHOPI
pacuslIAIOTCS M JajdbHeHIIee pa3BUTHE TpHba NPONCXOOHUT TakK, KaK YKa3aHO BBILIC.
Takoxe npoucxonuT pazBuTHE Bo3OyauTesnci crebnenoit ronosuu pxu (Urocystis oc-
culta), TBépnoi ronosun nueHuusl (7illetia tritici), xkaMeHHOH M YEPHOH TONOBHH
sumens (Ustilago hordei), ronosuu oBca (Ustilago avenae). Y nocaeanero Busia npo-
pacTaHHE ycToCcnop M 00pa3oBaHue JUIIOUAHOIO MULIEINA IPOUCXOAUT TOTHAC TTOC-
e monajfaHus HX NOJ Kpololue Yewynku 3€ped. [log HUMU MuLIeIHH 3UMYeT, Bec-
HOM 3apaxas pacTeHus. Bo3Oynutens KapiukoBoil rososuu menuusl (Tilletia
controversa) 3apa’kaeT BCXO/bl TONBKO HOCIIE BLIXOAA HX Ha MOBEPXHOCTD OUBBI.

VY Bo30ynuTenei nopuibHOH rooBHu nueHuust (Ustilago tritici) v sumens (U.
nigra) yCTOCIOpPbI PAaCHBUIAIOTCS BO BpeMs LIBETCHHs pacTeHuii-xo3seB. [Toce momna-
JIaHHs Ha PbIIbLA LIBETKOB OHH MPOPACTAIOT YEThIPEXKICTOUHOH Ga3uanei ¢ AUIio-
UIHBIM AAPOM. 3aTEM NPOMCXOAHT PEAYKLUHOHHOE AejeHUe H 00pa3oBaHHE rarion-
HbIX siep. JIMKapHOH BO3HMKaET IyTeM IEpEexoia saep u3 oaHoH kiaeTku Oa3uauu B
APYry1o WM IyTeM KONYJSLMH COCEIHHX KIETOK 0asHaHM MW KIETOK COCEOHHX
Oasuamii. U3 craBuieit apysanepHoi kieTky o6pa3yercst AMKapHOTHUYECKHI MHLICTH,
NPOHMKAIONIHI B 3aBA3b 110 NbLIbLEBOH TpyOke. Cems NMpH ITOM pa3BUBAETCsi HOP-
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PucyHok 150. ITy3bipuyaras ronoBHs Kykypy3sl Ustilago maydis (http://www.micologia/net).

MAaJIBHO, XOTs B TKaHAX €ro 3HI0CNepMa, a 4acTo H B 3apOAblilie HaXOAUTCA MHULICTHIA
rpuba. [Nonanas B nousy, 3apax€HHbIE CEMEHA NIPOpacTaloT HOPMAJIbHO, HO BMECTE C
POCTKOM PacTET M HaXOAALLUICA BHYTPH ceMsAH MHLenni narorena. [lo mepe pocrta
pacTeHUH MHLEIHA MPOABHUraeTcsa B TKAHAX 10 MEXKIETHHKAM, CKalIMBasACh 0CO-
OeHHO B TOYKe pocTa. 3aTeM I'pHb NMPOHHUKAET B 3aJIararollUics KOIoc, pa3pyliaeT
3€pHO M KOJIOCKH, OOMIIBHO pa3pacTaeTcs, pacnafaich B KOHEUHOM HTOre Ha yCTOC-
nopel. B BEIXOAAWNX U3 TUCTOBBIX BJIArajiuill KOJIOCKEB COXPaHAIOTCA JIMIIBL CTEp-
XKEHb M paspyllleHHble DOKOBBIE KOJIIOCKH. Bce ocTanbHble YyacTH Kojloca npeBpala-
IOTCA B Maccy YCTOCIOp, KOTOpPBIE BETPOM Pa3HOCATCA Ha IBETyIIHME pacTeHHd. Yc-
TOCIIOPHI ITpopacTtaioT 6e3 nepuona mokos. JanbHeiilee pa3BUTHe naroreHa Mpouc-
XOIMT TaK ke, KaK yKa3aHO BBILIE.

Bo30ynuTens my3plpuatoi roloBHH KyKypyssl — Ustilago maydis nopaxaer
BET€TAaTHBHLIE OpraHbl PaCTEHHs, a TaKXKe >XEHCKHE H MY)KCKHE HBETKH, IOYaTKH.
BocnpuM4HBEI K rOJIOBHE MOJIOAIBIE PACTEHHUA, a Y B3POCIBIX JIMIIB MOJIOABIC PACTy-
e TkaHy (puc. 150). Yerocnopsl Bo30yauTeN s My3bIpyaToi roJIOBHH NpOpacTaioT B
YeThIpéXKIeTouHyo Gasnauto. Emé Ha 6asuaun 6a3uanocropsbl HaYHHAIOT OYKO-
BaThCs, MMOYKYIOIHECS KIIETKH OTMaaloT, BO3IYLUHBIMH TEUEHHUAMH NepeHOCATCA Ha
BOCIIPMMMUYHUBBIE OpraHbl KyKypy3bl, [I€ OHH KONYJHPYIOT ¢ KJIETKaMH, HMEIOLUMH
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pasHbie NOIOBbIC 3HAKH (+ 1 —). B pe3ynbrare Konmynsauit BO3SHHKAeT JMKapHOTHYCC-
KM MHLEJIAH, KOTOPBIH U 3apaXkaeT pacTeHHs. B TkaHAX pacTeHHd MHLEIHH paspac-
TaEeTCA, BHI3bIBAsA MECTHBIC TIOPAXEHHUS B BHJIC TajUIOB WIIM B3OYTHH, 3allOTHEHHBIX
YCTOCIIOpaMH MaToreHa. YCTOCMOPBI MOTYT TOTYAac MpOpacTaTh M 3apaXkaTb HOBBIC
TKaHH.

B nops/ike roJoBHeBbIX 1B ceMeHcTBa — ycTHIaroselx — Ustilaginaceae —c
pasfenéHHbIMU TMONEPEYHBIMH MEPEropOAKaMH YETHIPEXKIECTOYHBIMH GazHaHAMH
(pparmobazuaun) u THICHHEBbIX — Tilletiaceae — ¢ OAHOKJICTOYHOH (HE pasje-
néHHOM meperoponkamu) Gazuaueit U GazuauocrnopamHu, pa3BHUBAOILIUMUCA Ha €€
KoHLE'.

B cemeiictse Ustilaginaceae nanbonee obummpeH pon Ustilago. Y BUI0B 3TOTO
poja TEMHOOKpAILICHHBIE IHNOBAThIC, pexke MaZKkue ycTocnopsl. Buasl atoro pona
MOpakaloT TIaBHBIM 00pa3oM penpoayKTHBHBIE OPTaHbl 371aKOB. Y HEMHOTHX BHIOB
3ab0JieBaHHE MPOABIACTCSA Ha BereTaTHBHBIX opraHax. Oco6eHHo 00/bIION Bpea 31eCh
NPHHOCHT My3bIp4aTas ro’ossl KykKypy3s! (U. zeae). Ha repputopun 6si8umero CCCP
n3BectHo okoJio 100 BupoB pona Ustilago.

B pone Sorosporium yctocnopsl coOpaHbl B KIIyOO4KH, OKPYKEHBI CTyJACHHC-
Toi 060s0uKoi. O60oI0YKa NMO3HEE HeUe3aeT U KIyOOUKH pacnagaloTcs Ha OTAElb-
HbIC CIOpBI. YCTOCMOpBI IIaPOBHAHBIC, MHOTAA CJIErKa yIJoBaThle, Pa3IM4HbIX OT-
TEHKOB KopHuyHeBaTtoro useta. Ha teppuropun 6sisiero CCCP u3BectHo 30 BUIOB.
Haub6onee ussecten S. reilianum — Bo30yAUTENb MBUILHON IOJIOBHH KYKYPY3bl.

V rpubos u3 pona Sphacelotheca ciopoBas Macca BHadase MpHKpbITa 000/104-
KOi1, cocTosmeil U3 cTepHIbHBIX FMd NMaTtoreHa W pa3pyLWIEHHBIX TKaHEH pacTECHMA.
Yerocnopsl pacnbUIAIOTCS 0CIe pa3pbiea 000I0UKH, OHH IUAPOBHUAHBIC, OIMHOUHBIE,
OJTUBKOBBIC, Y OONBIIHHCTBA BUAOB IIHNOBAThIE. S. panici-miliacei BbI3bIBAa€T r0JIOB-
HIO METEJIOK IIpoca.

B cemeiictre Tilletiaceae ocnoBHOM pona Tilletia. YcToCHOpSI ILapOBUAHBIE, KPYTI-
HbIE, CIOPOBAasA Macca 4acTo ¢ XapaKTepHBIM CeleJouHbIM 3anaxoM. basuauu onHo-
KJTeTOYHbIC C YeThIPbMS CEPIIOBHAHBIMH 6a3MAHOCTIOpaMH, pa3BHBAIOILIUMHCS Ha KOH-
e 6azuanu. B pone okono 80 BHIOB.

Pon Urocystis. TlopaxeHue pacTeHH 3TUM IpubOM MpPOSBIACTCA Ha HAaA3eM-
HBIX, BETeTaTHBHBIX OpraHax, peAko Ha KOpPHAX U couBeTHAX. Ha mHcThaX M cTeOmax
MOSIBIIAIOTCA YEPHBIC MOJOCH], HEOOBIINE B3AYTHS, IPUKPBITHIC TOHKHUM CJIOEM 31IH-
JEPMHCa, CIIOPHI PAaCHBUIAIOTCS MOCIHE ero pa3phlBa. YCTOCIIOpSh! B Ki1yboukax, no 3—
10 keToK B KaXXI0# criope, U3 KOTOPBIX OHA-ABE TEMHBIC LICHTPANbHbIE, OKPYIKEH-
HBIC HECKOJIbKUMH HEeOOBIMMH HEOKPAlIEeHHBIMH KJleTkaMH. IIpopacTaloT ToabK0
LICHTPaNbHbIC KICTKH. basuanusa KopoTkas, HMAHHAPHYECKas C My4KkoM 6azHaHoCHop
Ha BepiuuHe. B poge 60 Buaos.

B pone Entyloma oxono 100 BHOOB, MOpaXaloIIUX JTUCThS, CTEOIH, LIBETOHOXK-
KH, YepEILKH, Ha KOTOPBIX 00pa3y1oTcs naATHA HIIH HeOONbUINE B3y THs, HAllOJHCH-
Hble ONMHOYHBIMH YCTOCHOPaMH, Pa3HbIX OTTEHKOB KOpHYHEBOro nsera. OHH mIajl-
KHe, HHOTA ¢ ABOHHOM 060104KOi. E. dactylidis — B030ynuTenp JIUCTOBOH TOJOBHH
€XH cOOpHOM.

' B nocnenHue rofisl 1o pesynbraTaM H3yYeHHs yABTPAaCTPYKTYPbl CENT W 0COOEHHOCTEH B3aHMoneii-
CTBHS C PACTCHHAMH-X03€BaMH, a TAKOKe JAHHBIM aHAJIM3a HYKJICOTHAHBIX MOC/IEA0BaTeNbHOCTEH TeHa
28S pPHK npennaraercst pasnenuts Ustilaginomycetes va 10 nnopsakos. B HacToALEM H31aHHH IIPHHS-
Ta KJIaCCHYECKast CXeMa pa3jle/IeHHs TOJIOBHEBBIX IPHOOB Ha 2 ceMeHcTBa.
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O npoHUCXOKIECHUH I'OJOBHEBBIX rPHO0OB HaHOOsIEE BEPOATHBI 1B IIPEATIONOKE-
HUSA. Pl yueHBIX CUMTAIOT, 4TO 3TH IPHOBI IPOM30LLIH OT HEKOTOPBIX BUAOB CalpoT-
podubix apoxoxeit (pomwpl Tilletaria , Rhodosporidium u npyrue, Tak Ha3blBaeMble
0a3uauanbHbIe IPOACKH ), UMEIOIHX CXOIHBIH C TOJIOBHEBBIMHU LIHKII pa3BUTHA. [lpy-
I'H€E [10JIararoT, YTO TOJIOBHEBBIE IPUOBI IIPOU3OLLIM OT IPOCTEHIINX aY pUKYIAPUEBBIX,
y KOTOpBIX UMeeTCs YEThIpEXKIIeTOUHAs 6a3uaus, pasaeaéHHas [eperopoakamu.

VY ronoBHEBBIX I'pHOOB U MUTAIOILHUX PACTEHUH BCIIEACTBHE cBOeOOpa3sHOH na-
paJuTesIbHOH 3BOMIOIMK OaU3KH TpeOOBaHHUs K YCIOBUAM Xu3HHU. Harpumep, y Bo3-
OyauTens TBEPIOW rosioBHH mieHULbl Tilletia tritici TemnepaTypHbIH ONTHMYM 1A
NpopacTaHus yCTOCHOP H 3apaKEHUA PacTeHHH OIM30K TakOBOMY UIA IOSBJICHUS
NpOPOCTKOB ceMsAH muieHuubl. [loaToMy ecian Temneparypa mo4usbl OJM3Ka K ONTH-
manbHoH (12°C) g pacTeHHUs U NaToreHa, MopaKeHUe pacTeHUi ObIBaeT 0co0OEHHO
CHJIBHBIM.

V Bo30OynuTesne nblIbHOM roJIOBHY HILeHULB U aumens Ustilago tritici pacce-
HBaHHE YCTOCTIOP MPHYPOYEHO KO BPEMEHH [IBETEHHUA 3J1aKOB. DTUM 0becrieduBaercs
MaccoBO€ MONajgaHue crop Ha uBeTkH. Haxonsumecs B oYBe yCTOCIOPBI FOJIOBHE-
BBIX TPUOOB COXPAHAIOT )KU3HECNOCOOHOCTh LB 10 npopacTanud. Eciu npopoc-
IIHE CIOPBI HE HAXOAAT MOOIU30CTH BOCTIPHHUMYHBOIO PaCTEHHUA, MULIETHH u 6a3u-
JvH OBICTPO pa3pyLIalOTCS MOYBEHHBIMH MUKpoopranusMamu. [ToaTomy rmaBHoe 3Ha-
YeHHUE JJIs1 UHPUIIMPOBAHHA IPOPOCTKOB MMEIOT CTIOpPbI, HAXOAAUIMECS HA CEMEHAX,
BHYTPH MX MJIM Ha HEPAJIOKUBIIMXCS PACTUTEIBHBIX OCTAaTKax.

B nHameii ctpae HauGONBIINIH Bpea MPUHOCAT BO3OyIHUTENHN caenyoIluX 3abo-
JICBaHHWH: Ha MILEHULE — MblUIbHAS rostoBHA Ustilago tritici, TBEpaas uimM BOHIOYAA
— B I0)KHOH yacTH cTpaHnsl 310 Tilletia foetida, B cpeqHen U ceBepHO¥ nostoce — 1.
caries, MECTaMH BPEIUT KapIUKOBas royioBHA 1. controversa W peaxo crebieBas —
Urocystis tritici. Ha oBce, 6mmu3kue no 6uonoruu Ustilago avenae n U. levis, Ha ssume-
He — NbUIbHaA rosoBHs U. nuda, yepnas U. nigra v xamennas — U. hordei ; Ha pxku —
ctebneBas ronoBua — Urocystis occulta, mecramu tBEppas Tilletia secalis. Ilpoco
nopakaeTcs NbUIBLHOH TosoBHeH Sphacelotheca panici-miliacei, nyk nucTOBOH —
Urocystis cepulae.

IHopsipok 3x300a3uanaibuble — Exobasidiales

B nopsake 3x306a3uananbHbix 6asuanu GOpMUPYIOTCS HEMOCPEACTBEHHO Ha
muuennd. Ilnonoseie Tena oTCyTCTBYIOT. Panee rpuObl 31010 rMopsaaka OTHOCHIH K
ruMeHoMuueTaM. CUUTaNOoCh, YTO 3Ta rpynna OTJIHYAETCA OT THITHUYHBIX THMEHOMH-
LIETOB OTCYTCTBHEM IUIOJOBBIX TeJI, CBA3aHHBIM C 11apa3UTH3MOM Ha pacreHusx. On-
HaKo B HAcCTOs1lee BpeMs 3TH rpHOBI BIUTIOUAIOT B KJ1ace YCTUIArHHOMHULETHI B Kave-
CTBE HOPSJKA.

[TpuunHamu stomy sensatorcs: 1. Hamuue neperoponku rud ¢ npoctbimMu mo-
pamu. DTHM IPU3HAKOM OHH OTIIMYAKOTCS OT XOJI00A3HAMOMHIIETOB, IEPETrOPOAKH TH(
KOTOPBIX MMEIOT 0COOBIH CIIOKHBIH THUIT CENT — AOIUMOPOBY10. 2. CpaBHUTEIbHOE
M3y4YEeHHE M0CIEN0BaTEIbHOCTH HYKJI€0THIOB 5S rRNA noka3zeiBaeT 6J1M30CTh K30-
6a3uaManbHBIX K rOJ0BHEBbIM rpubam. 3. [Ipu BhlpammMBaHWK HAa MCKYCCTBEHHBIX
cpeaax MUUEIHH 3K300a3MAHaTbHBIX MOKET UMETh IPOXKKENON0OHbIH POCT, KaK U Y
rOJIOBHEBBIX TPHOOB.
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Bce 3x306a3unuanbHble
rpuOBl — mapasuThl IBETKO-
BbIX pacTeHui. Muuemuii aTux
rpuboB pa3BUBaETCs B Berera-
TUBHBIX 4acTAX PacTCHUH-XO-
31€B W BBI3BIBACT THIEPTPO-
¢buto Tkanen. Yaie Bcero JK-
300a3uaMansHbie rpHOBI Mopa-
JKalOT PacTEHUA U ceMEHCTBa
BEPECKOBBIX, peXe APYTHX
IBETKOBBIX. LMK pa3BUTHA
rpuOOB 3TOH IpyMIIbl ObLT OT-
KPBIT BBIIAIOIIUMCS PYCCKUM
MHKOJIOIOM, OHUM H3 OCHO-
BOIOJIO’KHUKOB COBPEMEHHOTO
ydeHHs 0 OOJIE3HAX PACTECHHUH
M.C. BoponussiM B 1867 . B Pucynok 151, Exobasidium vaccinii — 5k306a3uauyM 6pycHHY-
MOpSAJIKE OIHO CEMENHCTBO, KO- HbIH: | — BHELIHHH BHX NOPaXeHHOTO PAcTeHHd, 2 — paspes

Topoe CofepIKUT 4 poxa, OKo- gOp&)KCHHOl‘O pacTenws: 6a — rug)bl6rpu6a B TKAHAX PAaCTEHHS,
— HECOMKHYTHIH CJIOH OA3UIHH € OA3HAHOCIIOPpAMH,
710 50 BUIOB. Y a A p

[pu6sI 3TO# coBceM HeOOMBIIOH IPYINbI 3HAKOMBI MOYTH KaXK/IOMY JTIOOHTENIO
MPHUPOIBL, KOTOPBIH )KUBET B 30HE XBOHHBIX J1ecoB. [1ouTH BO BCEX TaeXKHBIX jIecax 10
CEBEPHO#! rpaHMIibl Jieca B 3anoysipbe OYEHb YaCcTO BCTPEYaeTCs 3k300a3uaunym opyc-
HWuHblH — Exobasidium vaccinii (puc. 151). Ilox anuaepmucom pactreHuit 6pycHu-
KH, KOTODBII BIIOCJIEACTBUH pPa3pyiaercs, NpsAaMO Ha MULEINH 00pa3yeTcs CjI0H mna-
paJuIeIbHO pacroyiokKeHHbIX 0azuand. Ha kakaoi 6a3uauu pa3BHBalOTCA 2 Win 4
(pexxe 6 uim 8) omHOsAEpHbIE OA3UIHOCTIOPHI, KOTOPBIE PACIIPOCTPAHAIOTCS BETPOM
H 3apa)kaloT HOBbIE pacTeHuA. MUNeUi BhI3BIBAET THIEPTPOPHIO TKAHEH X03IHUHA.
B Hauasne win cepeauHe nera JHCThs, @ MHOTAA H MoJlozble cTeOnH OpycHuKH Aedop-
MHPYIOTCA: 3apa’KCHHbIE Y4aCTKH JIMCTHEB PAa3pacTaloTcs, MOBEPXHOCTh yyacTka Ha
BEpPXHEH CTOPOHE JTUCTHEB CTAHOBUTCSA BOTHYTOH ¥ MPUOOPETAET KPACHYH OKPACKY.
Ha HykHelH cTopoHe JIMCThEB NOPa’KeHHbIE YYACTKH BBITYKJIbIE, CHEXHO-6enble. Je-
¢bopMupoBaHHbIil yuacTok cTaHoBUTCA Tose (PB 3—10 pa3 B cpaBHEHWH C HOPMaJIb-
HBIMH JUCTBAMH). HOrma negopMupyrotca cTeOId: OHH YTOMIIAKTCSH, HCKPHUBIIA-
I0TCA ¥ CTaHOBATCA OenbiMu. M3penka nmopaxaroTcs M LIBETKH.

ITog MHKPOCKOIMOM JIErkO YCTaHOBHTH OOJBIINE U3MEHEHHS B CTPOCHHH TKAHH
nucta. Kierkn 3aMeTHO Gosiblile HOpManbHBIX Pa3MepoB (runepTpodus), Hx 6obIle
HOpPMBI. B KJIeTKax MOopaXkeHHbBIX YYACTKOB OTCYTCTBYET XJIOPOQMILI, 3aTO B KJIETOU-
HOM COKE MOABIACTCS KPACHBIH MUIMEHT — aHTouHaHuH. OH NpUaaeT MopaxeHHbIM
JHUCTBSAM KPAaCHY10 OkpacKy. Mexxay KileTKkaMH Jincta OpyCHHKH BUAHBI GBI rpuba,
uX 0OJIblIEC OKOJIO HUXKHEH MOBEPXHOCTH JUCTa. Mexy aNmuaepMalibHBIMH KII€TKa-
MM pacTyT 0ojiee TOJICTbIE TH(BI; HA HHUX, M01 KYTHKYJOH, pa3BUBaIOTCS MOJIOIbIC
6azuauu. KyTukyna paspbiBaeTcs, cOpachlBacTCsa KyCKaMH, a Ha KaXI0H 3pestoit 6a-
3UAVH 00pa3yorcsa 2—6 BepEeTEeHOBUAHBIX O6a3uuocnopsl. OT HUX H MOSBISETCA 3a-
METHBIN Ha HIDKHEH CTOPOHE MOPa’KEHHOrO JIMCTA HEXHBIM HHeernofo0HbIi Oeblit
HaseT. basuavocnopsl, nonajgas B Karito BOAbI, CTAHOBATCS CKOPO 3—5-KJIETOUHBI-
mu. C 060HX KOHLOB CIIOPbI BEIPACTAET MO TOHKOI rue, ¢ KOHIOB KOTOPOH OTHUIHY-
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POBBIBAKOTCA MeJIKHE KOHUAHH. OHH MOTYT, B CBOIO O4€peib, 00pa3oBbIBaTh OJIacTOC-
nopsl. MIHade npopacTaror te 6a3HIHOCIIOphl, KOTOPBIE MONAaAa0T Ha MOJIOJBIE JIHC-
Tbs OpyCHHKH. BO3HHMKaIOIKE NPH UX MPOPACTaHHH FU(bI IPOHUKAIOT Yepe3 YCThH-
1la TUCTBEB B PACTEHHE, H TaM 00pa3yeTcst MHIETHI. Yike depe3 4—5 CyTOK Ha JIMCTh-
AX TOSABJIAIOTCS XKEATOBATHIE MATHA, a €Ile Yepe3 HeAeo 3abosieBaHHE OpYyCHHUKH
HUMeeT THIHYHY0 KapTHHY. OOpasyorcst 6a3uanH, 0CBOO0XKAAIOTCA HOBBIE CITOPHI.
[Tonubiit nukn paspuTHs rpuda TpebyeT MeHee IByX Heaellb.

Jk300a3uauyM G6pYCHHUYHBIHN NapasUTHPYET TakXKe Ha roayOuke U Opyrux BH-
nax poaa Vaccinium, a Taxoke Ha BUAaxX poaa poaoaeHApoH (Rhododendron), 6aryinp-
Huk (Ledum) u Hekotopelx apyrux. B CeBepHolt AMepHKe 3TOT BHJ HMEET NMPAKTH-
deckoe 3HaUCHHeE, T.K. TapasuTHPYET Ha KYJIbTHBHPYEMOH KITHOKBE KPYIHOIUIOIHOH.

Ha yepHuke napazutHpyer apyro# Bua E. mirtilli, BbI3bIBalOIIHH CXONHBIE CHM-
NTOMBI TIOPAXEHHs PACTEHHUH, HO OTIMYAIOIHICA 110 pa3Mepy Crop ¥ HEKOTOPhIM
(HU3HOIOTHYECKHM MTPU3HAKAM.

Bune! pofa 3x306a3ua1yM MOTYT BbI3bIBaTh MATHA U YTOJIEHHBIE TIOAYIIKH Ha
JIMCThSIX, FAJLTBI, “BEILMHHBI METJIBI”, Pa3BUTHE YPOMTHBLIX BETBEH PaCTCHHA-X034H-
Ha. Hepenko Ha 0mHOM BHIE pacTeHHst BCTPEUAIOTCs 1Ba BUJa 3K300a3U1MyMa, KOTO-
pble OTIIMYAIOTCS OPYyT OT Ipyra Xapakrepom rnopaxeHus. Hanpumep, Ha pogoneHa-
poHe xentom Ha Kaskase BcTpewatorcsa 2 Buga — E. dubium w E. horvathianum;
HEpPBBIH U3 HUX BBI3BIBACT JKEJITHIC MATHA Ha JIUCTHAX, @ BTOPOH — 0Opa3zoBaHHE M-
CHCTBIX OKPYIJIbIX FAJUIOB AHaMeTpoM 10 7 cM. BaxkHbIM nmapa3uTom 4aiiHOro KycTa
spisierca E. vexans, IPUHOCSIUMH OOJBILION yiiepd MiiaHTanusIM qas.

K pony Exobasidium 61u30K apKTaAbOHUHCKMH POA apKTHUKOMHLEC —
Arcticomyces, y BUIOB KOTOpOro mnon 0asuausMu oO6pasyercst MIOTHOE CIIIETEHHE
ru¢ — cTpoMa, 4TO MOXKHO CUUTATh ITAIlOM HJIH Ha000pOT PyAUMEHTOM IIOA0BOIO
TeJIa, pelyUHPOBAHHOIO B CBSI3H C Mapa3HuTHYECKUM 00pa3oM KHU3HH. APKTHKOMHLEC
BapMmuHra — A. warmingii napa3uTupyeT Ha kamHenomke (Saxifraga spp.).

Y BupoB Tponuueckoro pona Kordyana, oburaromux B Tpornukax Asum, 6azu-
JIHH 3aKJIa/IbIBAOTCA B ABIXATEIHHOM MOJ0CTH MOPAXKEHHOTO JIUCTA U BBICOBBIBAIOTCS
HeOONBIIMMH MyYKaMH Yepe3 YCThUIA BMECTE C NepelyTaHHbIMH CTEPUIbHBIMH T'H-
¢damu. Buasl 3TOro poaa BHI3bIBAOT Ha JTHCThSIX TPAACCKAHIMH M HEKOTOPBIX MaabM
MATHA HEMPaBHWIbHOM (OpMBI.

Basidiomycota— MoHoHIETHYECKas TPy, YTO NOATBEPkKAAETCs GONbIIHH-
CTBOM pe3yibTaToB CeKBeHHpoBaHHA pubocomHoit PHK. BrutouaeTr okosto 4yeTBepTH
BCEX OIMHCAaHHKIX BUIOB rpH60B. OueHs pasHO0Opa3Hbl MO TPOPHUECKOMY IPU3HAKY:
canpoTpodbl, mapa3uthl (MPEUMYLLIECTBEHHO pacTeHHUH), CHMOHOTPOdb! (MHKOpHU3-
Hble TPHOBI).

[Mpenmonaraercs, 4ro otaens! Basidiomycota 1 Ascomycota NpeACTaBISIOT CO-
6o 6nu3kMe rpymnnsl rpuboB, pa3BUBaroILMecs JTU00 NapaienbHo, 1H60 6a3uaHo-
MHUETBI TPOU3OILTH OT HEKOTOPHIX IPYIIT ACKOMHIIETOB MJIH 3TH TPYIIIB! MPOU30LL-
M ot obero npenka. PesynbraThl MOJIEKYISPHBIX MCCIEIOBAHMI MOATBEPXKAAIOT
6,1M30CTh YKa3aHHBIX IPYIII. DTO HALIIO OTPAKEHHE B HEKOTOPhIX CHCTEMax rpHOOB,
B KOTOpBIX aCKOMHLETH U 6a3HAHOMHUIETH 00BETHHAIOTCS B 001IMe TakCOHBl. Ha-
npumep, otaen Dikaryomycota, BKIHOYAIOIHH K1acchl Ascomycetes M Basidiomycetes.
Wnu ornen Dikaryomycota pa3nensior Ha aBa noporaeia— Ascomycotina v Basidio-
mycotina.
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AHAMOP®HBIE' , HECOBEPUIEHHBIE, HJII MUTOCIHOPOBBIE?
T'PUBHI

Crofia OTHOCATCA I'PHOBI C KJIETOYHBIM MHLIEIIMEM, YTPATHBIIHUE B XOJI€ 3BOJIO-
LHH MOJOBYIO CTAaAMIO (CyMUYaTYHO MK pexke 6a3uaHaibHy0) H pa3MHOKAIOUHECS
TOJIBKO OECIIONIBIM ITYTEM — KOHMIHSAMH UM BETETaTHBHO MOYKOBaHHEM. Takum 06-
pa3oM, BUABI 3TOH IPyNIbl CBA3aHbl IPOUCXOXKICHHEM C aCKOMHULETaMH 1 0a3uIHo-
MHIIETaMH M PacCMaTPHBAIOTCS KaK HOBas, HaXOMAALIAsACs B MPOIECCE CTAHOBICHHS
9BOJIIOLIMOHHAS BETBb TPHOOB MOIH(PHIETHYECKOTO MPOHCXOXKACHH. DBOJEOLMA IPYTI-
bl Ha TaHHOM JTalle HalpaB/IeHa Ha yCOBEPIISHCTBOBAHHE KOHUHAJIBHOIO anmapa-
Ta — OCHOBHOT'O OpraHa pa3MHOXKCHHS H Ha KOMITEHCAILHIO OTCYTCTBYIOLIETO IOJIO0-
BOTO IIpoLecca APYrHMH MEXaHH3MaMH (reTepoKapHO30M, MapaceKCyalbHbIM Mpo-
LIECCOM), KOTOphle 00ECIeYnBalOT ITHM rpHbaM HOBBIE MEXaHH3MBI MHKPOIBOJIIO-
ILHH.

BrisaBneHue npuHa[IeKHOCTH BUAOB 3TOH IPYMIB! K OTAENAM CyMYaThIX HIIH
0a31aHaabHbIX TPHOOB BO3MOXKHO TOJIBKO MO MOJIEKY/ISIPHO-FEHETHYECKUM M MHKPO-
MOpGOIOrHueckuM (CTPOSHHE CENTHI, HAJTHYHE TIPSKEK H T.1.) IPU3HAKaM.

Y HEeKOTOpBIX, OMHAKO AaJIEKO HE BCEX BHIOB 3TOH IPYMIIb], YCTAHOBJIEHA CBA3b
MeXy 6ecroibsIM criopoHoleHHeM (aHaMopdaMHt) M MMOJIOBOH cTajiuel (TeneoMop-

AnamopdHble

(HecoBeplLueHHble)
rpuboi
|
Knace Knacc Knacc
TMOOMULIETLI UENOMWUUETbI AFOHOMULETbI
HYPHOMYCETES COELOMYCETES | AGONOMYCETES
l (Mycelia sterilia)
Mopspaok Mopsaok Mopsaok Pogbr
TMOOMWLETbI MENAHKOHUEBbIE COEPOMCUAHbIE puaomoﬁun
HYPHOMYCETES MELANCONIALES SPHAEROPSIDALES (Rhizoctonia),
cKiepounym
(Sclerotium) v ap.
Poab: Pogabi: Poabl:
y3apuym KONNeTopuke oma
(Fusariumy, (Colletotrichum), (Phoma),
6oTpuTUc rneocnopuym ackoxuta
(Botrytis), (Gloesporium) w Ap. (Ascochyta),
uepkocnopa cenTopus
(Cercospora), (Septoria),
MOHUNUA uwtocnopa
(Monilia), (Cytospora),
nexuunnn cpeponcuc
(Penicillium), (Sphaeropsis) v ap.
apexcnepa
(Drechslera) v pp.

Puc. 152. Cuctema anamop¢HbIX TpH6OB.

! Dictionary of the Fungi, 2001.
? Dictionary of the Fungi, 1995.
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J

PucyHox 153. CnopoHomeHHst aHaMOPQHBIX IPHOOB: | — OZHHOUHbIE KOHHINEHOCLIBI C KOHH UMM,
2 — noxe, 3 — crIOpoAoXHuit, 4 — KOPEeMHH; 5 — NMUKHHJA.

¢oit). TloaToMy, XOTSI HEKOTOpPBIE UCCIIEIOBATENN PEKOMEHAYIOT OTHOCUTH OT/EJb-
HBIE BUABI 3TOH I'PYIBI C U3BECTHBIMH TeIeoMOp(haMH K COOTBETCTBYIOIIMM IPYyII-
naM cyMmuaTblX MM 6a3uAHaNbHBIX TPUOOB, MparMaTHYECKU MOAXOL MPUBOIMUT K
co3aaHuo GOpManbHOMH, AaJIEKOH OT PUIIOrCHETUYECKOH, HO PUTOIHON ISl HACH-
THUKAIIMK CUCTEME, KOTopas B OOJIBIIIMHCTBE CI1y4aeB MPUHUMAETCA B HacToAllee
Bpems (puc. 152). Ouna Brutoyaet 3 kinacca: ['udbomunerst — Hyphomycetes; 1leno-
muleTel — Coelomycetes, ATOHOMULETE — Agonomycetes.

AHamopdHbie rpubbl LIMPOKO pacnpocTpaHeHsl B npupoje. OHH BXOAST B CO-
CTaB MHOTOYHMC/ICHHBIX 9KOJIOTHUECKUX TPy IPUGOB: MOUBEHHBIX, KCHIODHIBHBIX
(obuTaromux Ha APEBECHHE), 1apAa3UTOB PACTEHHH, XMIIHBIX (YJIaBIHBAKOIHNX MHK-
POCKOMHUYECKHX )KMBOTHBIX W [TUTAIOIIMXCA UMH), BOOIHBIX, MUKOGMIBHBIX (0OHTalO-
IIMX KaK MMapa3uThl Ha APYrux rpubdax), 3HTOMOPHIBHBIX (Mapa3uTHPYIOIMX HA Ha-
CEKOMBIX) M JIPYTHX.

K aT0i rpynie orHocuTes 601b1moe yuciIo GUTONaToreHHbIX BUAOB, BBI3BIBAKO-
IMX 605I€3HH MHOTHX CEbCKOXO3SHCTBEHHBIX KYIBTYD: 36pHOBBIX, KapTo(esist, CBEeK-
JIbl, JIbHA, XJIONYAaTHHKA, OBOILHBIX, IUIOJOBBIX M JEKOPAaTUBHBIX pacTeHHH. MHorue
BHJIb! BBI3bIBAIOT MMOPUY KOPMOB M NMPOAYKTOB MMUTAHHUA.

Cpenn anamopHbIX rpHOOB €CTh BUIbl — IPOAYIEHTHl aHTHOHOTHKOB U dep-
MEHTOB. [X IHPOKO HCII0IB3YIOT B MUKPOOHOIOrHYECKOH MTPpOMBIILTEHHOCTH. [pH-
Obl- nmapa3uThl HAaCEKOMBIX BpeAMTENIEH pacTeHHH U (PUTOMATOreHHbIX rpUOOB MC-
nosb3y1oT B 60pnbe ¢ 601e3HIMU ¥ BPEIUTEIIMH PACTEHHI.

Besnuka pose 3ToM rpynnsl rpuO0B B MPUPOAE KaK PEIYLEHTOB PACTHTEILHBIX
OCTAaTKOB, y4aCTHUKOB MOYBOOOpa3oBaTenbHOro npouecca. Ecte cpev anaMopdHbIx
rpuGOB BH/IbI, MATONCHHBIC I YEIOBEKA H )KUBOTHBIX, @ TAKXKE BUIBIL, KOTOPbIE, T10-
CeNAACh Ha ypake v IPOTyKTaX MUTAHMS, BBIICIAIOT TOKCHHBI, KOTOPBIE MOTYT BbI3-
BaTh TSOKEJIbIE OTPABICHHA XKMBOTHBIX U YEJIOBEKa.
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Pucynok 154. Anamopdueie rpubst: | — Botrytis, 2 — Verticillium 3 — Cladosporium, 4 — Trichoderma,
5 — Trichothecium.
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[To cTpoeHHI0 KOHHIHATILHOTO CIIOPOHOLIEHHUS aHaMOp( Hble, HIIH HECOBEPLICH-
Hble TPUOBI, MOApa3AeNnAIoT Ha TpU (GOopManbHBIX KJlacca.

Knace Hyphomycetes ¢ nopsaaxom Hyphomycetales sxkmouaer Buapl co
CBOOOAHBIMH, IPOCTHIMH MJIH BETBSIIUMHCA KOHHIUEHOCIIAMH, Pa3BHBAIOIUMHCS Ha
MHLIEIHH OMUHOYHO, WK TUIOTHBIMH IyYKaMH (KOpPeMHsIMH) WIH COCAHHEHHBIMH B
nonyuieykH (cnopoaoxun) (puc. 153, 1, 3, 4).

I'udomuneTs! Monpa3nensroT Ha YeThIpe CEMEHCTBA, PA3THYAFOLUXCS 110 CTPO-
€HHIO M OKpaCKe KOHHIUEHOCLICB H KOHUANH: MOHUJIHEBBIE, IEMAl[HEBbIE, CTUNIBOE-
JIOBBIE 1 TyOepKyNsIpHEBBIC.

Cemeiicmeo monunuesvie — Moniliaceae. Y npencTaBUTENIEH 3TOr0 CEMEMH-
CTBa MHULICJIUH, KOHUTHEHOCLBI H KOHHIUH OecUBETHBIC, HHOIIA KOHHIWH MOT'YT ObITh
OKpallleHbl, HO MHIIEIHH 1 KOHUAHEHOCUbl OecuBeTHbie Beerna. KoHnauenocusr —
OIMHOYHBIC HJIU COOpaHbl B HeOOMbIIHE, phixilble rpynmbl (puc. 153, 7). CemelcTBO
BKJIIOYAET MHOXKCCTBO POAOB M BHAOB. [ TaBHEHILIHE U3 HUX CJIENYIOLIHE.

Pon Mmouununusa — Monilinia. Muuenui y rppuboB 3Toro poxa B OCHOBHOM BHYT-
pH cyOcTpara, BRICTYNaeT Ha NOBEPXHOCTh B BUAE my4ykoB rud. Kovunuu Gopmupy-
I0TCA B LEMNOYKax, a 3aTeM paclafaroTcs Ha oTnenbHble ietkd. Hanbomnee Bpeno-
HOCHbIe BUObl M. fructigena, M cinerea, M mali — BbI3bIBalOT COOTBETCTBECHHO IUTO-
JIOBYI0 'HHJIb CEMEYKOBBIX, CEPYIO IIOAOBYHO T'HHIb KOCTOYKOBBIX U MOHUIHAJIBHBIH
OXOT SIOJIOHH.

Pon 6orpurnc — Botrytis. KoHnaueHocsl ApEBOBUIHO Pa3BETBICHHBIE, KOHU-
UK JVIHITHYIECKKE, COOpaHb! B roIoBKH. MHOTHE BUABI 1apa3UTHPYIOT Ha PACTCHHU-
AX W BBI3BIBAIOT THUIIH. B. cinerea — Bo30yauTeIb cepoH THUIIM IUIONIOB, ATOI H OBO-
wei, B. allii — Bo36ynurend weHKoBOH rHUIH JTyka (puc. 154, 1).

Pon oocniopa — Oospora. Muuenuit B 0CHOBHOM MOBEPXHOCTHBIN, KOHHTHEHOCIIbI
Hepa3BeTBIICHHbIC, KOPOTKHE, KOHHAHH 60uK0o0Opa3Hble O 1apOBHAHBIX. BONbIIMHCTBO
BH0B canpoTpodsl. [latoreHHsle rpuObl poa BbI3bIBalOT 3a00I¢BaHHE PACTCHHUH, 1101TY-
4yBLIee Ha3BaHHe oocniopo3. O. pustulans — Bo30yaUTENIb 00CMOPO3a, WK OyropyaToi
napiuy wrybHeit kaprodens, O. lactis — Bo3OyaHTENIb THUIH IUIONOB TOMATa.

Pon ounnym — Oidium. Konnauenocus! y rpuboB 3Toro pozna ciabo pa3BHTHI,
HEBETBSIMECH, KOHUANH B Lieroykax. Ero BHIAb!I MPEACTaBIAIOT cOO0i KOHHAHATb-
Hbl€ CTaJUU CyMYaThlX rpuOOB U3 rnopsika Dpu3udoBbie — Bo3OynuTeNel HACTOs-
muei MydHucroi pocsl. Hanpumep, rpu6 us kiacca Ackomuuersl Erysiphe cicho-
racearum BbI3bIBa€T MYYHHUCTYIO POCY Ha pacTeHMAX M3 poxaa tabakoB (Nicotiana).
PazBuTHe rpuba B OCHOBHOM MTPOXOAHT B KOHHAMANBHOM CTaqHH, OT KOTOPOi OH Mo-
Jy4wl cnieuuanbHoe HasBauue O. tabaci. Bo3Oynurenab onauyma, WIH MYYHHCTON
pocsl, BUHorpana — Uncinula necator B KOHUAMATIBHOM cTanun HocUT HazBaHue O.
tuckeri (puc. 68, 6).

Pon Bepruumnanym — Verticillium. J{na rpuboB 3TOro popa xapakTepHbl My-
TOBYATO pa3BETBJICHHbIC KOHWAMEHOCIIbI, OMHOKJIETOUHBIE, MeIkHe KoHuauu. Heko-
TOpbIE BUABI BBI3BIBAIOT YBSLAAHUE XJIOMYATHHUKA, KapTO(EsA, OBOIHbIX, ATOAHBIX U
w1oAoBbIx KyneTyp. Tak, V. dahliae — Bo36yanTes BEpTHLMILIIE3HOTO YBAAAHUS XJIOM-
yaTHHKa, V. albo-atrum — Bo30yaMTENb BEPTULMILIE3HOTO YBANAHUA U CYXOH THHIH
kaprodens (puc. 154, 2).

Pon nenuminuym — Penicillium. KoHuaueHOCUb! Ha BepUIMHE KHCTEBHIHO
pa3BETBIIEHbI, KOHUAMH B Ienodkax. llIupoko npencrasiexs! B nouse. bosbiioe 31Ha-
4YeHHEe MMEIOT NPEACTaBUTEIH POAa, CHHTE3HpYyIomHUe OHOTOrHYeCcKH aKTHBHBIC Be-
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Pucyuok 155. Aspergillus (1, 3), Penicillium (2, 4) — crpoenne koHuAHEHOCLEB (PHC.), 3 — 4 — ¢doro
C3M (http://www.ehso.com).

mecrsa — aHTHOMOTHKH. [lousennslit canporpod P. chrysogenum, U3 KoToporo GuL
TI0JTy4eH MEePBBIi AHTHOMOTHK MEHULMIITHH, LIHPOKO PUMEHAEMBIH B MEIUIIMHCKOH
TNpaKTHKE M CIACIIHH COTHH THICAY YeI0OBEYECKHX xHu3Hel. HeMHorouncnenusle ¢pu-
TONMAaTOreHHbIE BU/IBI ABJIAIOTCS BO3OYIUTENAMH rony0Ooii U 3eJeHOM TIeceHH TUI0A0B
IUTPYCOBBIX, KOPOOOUEK XJIOMYATHUKA, MYKOBHL H CEMSH MHOTHX pacTeHHMit (puc.
155, 2,4).

Pon acneprustyc — Aspergillus. Jina rpuGoB 9TOro poma XapakTepHsl Mapo-
BU/IHO MJIM Oy/TaBOBH/IHO B3IyThle KOHHANEHOCLBI, HECYIHE HA BEPIIMHE LEMOYKH
KOHUHH. B 0cHOBHOM 1104YBeHHBIE canpoTpo¢dsl. DUTONATOreHHbIE BH/IHI BBI3BIBAIOT
TeceHu: A. niger — BO30OyIHUTENb YEPHOH IUIECEHH Ha Pa3MYHBIX PACTUTEIBHBIX
cyberparax. [Ipencrasuteneit pona HCHOMB3YIOT B MUKPOGHONOTHYECKOH MPOMBIIL-
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Pucyrok 156. AHamopdnsie rpubsl: | — Bipolaris; 2 — Drechslera (http://www.ss.ngri.affrc.go.jp);
3 — Alternaria; 4 — Fusarium; 5 — Colletotrichum (http://www.tactri.gov.tw); 6 ~— Gloeosporium.
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neHHoctH. Hanpumep, 4. niger, uCnoyib3yeTcs Ajls NOYyUYSHU OPraHUUECKHX KUCIIOT
(1uMOHHOH M Ap.) M psAa GepmenTos (puc. 155, 1,3).

Pon tpuxonepma — Trichoderma. KoHHMIHEHOCIIBI MyTOBYATO Pa3BETBICHHBIE.
Konunuu — mapoBuanele, cobpanHble B rosioBKH. OT/ae/bHBIC BUIB! BbI3bIBAOT M'HHU-
au. Hekotoprie Buibl posia, Hanlpumep 1. viride, Hcmonb3ytoT B 60pbde ¢ ¢puromnato-
reHHbIMH rpubamu (6uomeron) (puc. 154, 4).

Pon rpuxoreunym — Trichothecium. Y rpuboB 3TOT0 poAa KOHHAUEHOCUBI [IPO-
CThIE, yAJIMHEHHbIE, KOHUHH ABYXKJIETOUHbIE, OeCLIBETHbIE, ONUHOYHBIE HIIH COOpaH-
Hble B rosioBky. Hanbonee usBecren 7. roseum — oObI4Has po30Bas MIECEHb — MO~
YBEHHBIH canpoTpod, HiIM canpoTpod Ha pacTUTENIBHBIX OocTarkax (puclsS4, 5).

Pox pamynsapus — Ramularia. XapakTepHsl MPOCTble, KOPOTKHE KOHHAHEHOC-
1bl, BBICTYNAIOIIHE yYKaMH U3 YCTBHI[ HA HHXKHEH CTOPOHE JTHCThEB, KOHHIHH 1H-
JMHAPHUYCCKUE HITH OBANIBHBIE C OJHON — TpeMs neperopoakamMu. C TOYKH 3peHHA
¢duTonaronoruy npeacTaBageT HHTEpeC R. tulasnei — Bo30yauTens OO MATHHC-
TOCTH JIHCTHEB 3EMJITHHUKH.

Pon macturocnopuym — Mastigosporium. Konnauu y rpp6oB 31010 pojaa npo-
J0JIrOBaTO-AMIIEBHIHbIC, C TPEMA — MATHIO IEPETOPOAKAMH H JIByMS HUTEBUIHBIMU
npuaarkamu. @uronaroreHHbli BUA — M. album BBI3bIBaeT 6€ily10 NATHUCTOCTD JIH-
CTBECB JIYTOBbIX 3JIaKOB.

CemeiicTBo AemanueBble — Dematiaceae. Y rpub0B 3TOT0 ceMEHCTBa MHU1IE-
JIMHA, KOHUMEHOCIIl U KOHWAMH TEMHO-OKPALIEHHbIC — OJIMBKOBbIC, KOPHUHEBBIC,
Oypele, uepHbie. B oTnenbHbIX cinyvasx (BHABI poja UepKocnopa v Ap.) KOHHAHH MO-
ryT ObiTh NOUTH OGecuBeTHhIMHU. KOHHMANEHOCLBI — OJMHOYHBIC MM COOpaHbl He-
OOIBIIMMH PBIXJIBIMU TpynaMi. CeMEeHCTBO BKJIIOYAET P GUTOMATOreHHbIX BH-
JIOB, BbI3bIBAIOLIMX ONACHbIE 00J€3HH pacTeHUi. [1aBHelnve poas! ciaeayomHme.

Poa xnagocnopuym — Cladosporium. KonuaneHocus! c¢i1abopa3BeTBiICHHbIE,
coOpaHbl B BU/IC MYYKOB, KOHUANH OJTHOKJIETOUYHBIE HIIH C OMHOH-ABYMS I1€pEropo-
KaMH, OBajIbHbIE, OKpaeHHble. Puronarorennsiec BUabl: C. fulvum — BO30ynuTeNb
Oypoi NaTHUCTOCTH TUCThEB TOMata, C. cucumerinum — Bo30yauresns Oypoi NATHH-
CTOCTH TUI00B orypua (puc. 154, 3).

Pon dysuknaanym (Fusicladium). XapaxrepHbl KOPOTKHE KOHHIHUEHOCIIHI, C
OIHOH-ABYMs NEPEropoAKaMH, KOHHIUHM BHAYajge OJHOKICTOUHBIC, 3aTEM JABYXKJIE-
TOUHbIE, AHIEBHIHBIC, IPYLIEBHIHbIE WM OynaBoBuauble. [Ipencrasurens poga F
dendriticum sABIsETCS KOHMAMAILHON cranuel Venturia inaequalis — Bo36yauTens
napiy 16J10HH, BUIA U3 Kiacca ACKOMHUETHL [ pub nopaxaer THUCThS, MI0AB! H MO~
6eru (puc. 86).

Pon nepkocnopa — Cercospora. KOHHAHEHOCLII — MPOCTHIC MIIH PAa3BETBIICH-
Hble, OKpAILEeHb] B OJJMBKOBBIC MIIH KOPUYHEBBIE LBETa, cOOpaHbl B nyukH. KoHuamu
CBETIOOKpALLIECHHBIE, HHOT/A I0YTH OECIIBETHBIC, BEPETECHOBH/THbIC, YIIMHEHHbIE, C MHO-
rOYHCIICHHBIMH MeperopoikaM. Bee npeacraBuTeny poga — MapasuThl PacTEHMH,
BBI3BIBAKOLIHE [IATHUCTOCTH Ha JIUCThAX, yepelikax, crebusax, mioaax. [lopaxaror MHO-
IOYHMCIICHHBIE TPABAHUCTBIE U APEBECHBIE PACTCHHUA, BBI3bIBAS B HEKOTOPBIX CITyUasxX
onacHsle 3abonesanus. C. beticola —B0o36yauTenb HEPKOCIIOPO3a CTOSIOBOM U caxap-
HOM CBEKJIBI, ONHOTO U3 HanboJjiee BpeTOHOCHBIX 3a00IEBAHHI 3TOH KYJIBTYpbL

AnaMop$HBIA poa resIbMUHTOCTIOPUYM — Helminthosporium no pesyibraram
M3yUYCHHUA PAAA MPU3HAKOB — OCOOCHHOCTAM CTPOCHHUS OCHOBAHHS KOHH MM, NPOITH-
¢epauuy KOHHIHECHOCEB, XapaKTepy NpopacTaHis KOHUANH U XapakTepy obpa3osa-

6 — 2499
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HUsl CENT B KOHUAMAX B 80-¢ rozibl ObUT NOABEPTrHYT 3HAYUTEILHON peBH3HH. B nienom
ObIBLIMHA (OopMaIBHEI POl FeIbMHUHTOCIIOPHYM OTJIMYaeTcsa XapakrepHoi ¢opmMoi
KoHMIHH. OHM NPSIMBIE M CJIerkKa H30THYThie, BEpEeTEHOBHAHbIE WM 0OpaTHO Oyia-
BOBHIHBIE C HECKOIBKMMH MONEPEYHBIMH NMeperopoikaMi, TeMHO-OKpalieHHbIe. Ko-
HHMEHOCIIbl — HEPA3BETBICHHBIE, XOPOLIO Pa3BHTHI, COOPaHEl My4YKaMH.

K BaxkHe#1IMM npeacTaBUTENIM pola OTHOCATCS Bo3OyauTenn Oone3neil 3ma-
KOB, Ha3bIBAEMBIX I'€JIbMHHTOCTIOpHO3aMH. [lockosnpKy dopManbHBIi poa reJlbMHH-
TOCIIOPHYM B [OCJIEHHE AECATHICTHS NOJBEPICs CYLLECTBEHHOMY MepecMOTpY, Ha-
3BaHHMe FeJIBMHHTOCIIOPHO3bl MMEET CKOpee HCTOpHUeckoe 3HaueHHe. OHaKo Ha Mpak-
THKE B POCCHHCKOH (pUTOMATONIOrHH OHO WIMPOKO pacnpocTpaHeHo. [eIpMHHTOCTO-
PHO3 MOXET MPOSBIIATECA B BHAE KOPHEBOH MHAMIIH, Pa3IHYHOTO THMNA MATHUCTOCTEH
JIMCTBEB, CA)KUCTOTO HajIeTa Ha KOJIOChAX, ‘‘depHOro 3aponsiiia” cemsH. OMH M TOT
XK€ BHJ Mapa3uTa MOXET BbI3bIBATH CPasy HECKOJIBKO THMOB 3aboseBanuil. Hanpu-
Mep, Bipolaris sorokiniana — (cun. Helminthosporium sativum) (puc. 156, 1) ssns-
eTcsa Bo30yAnTeIeM KOPHEBOH I'HWIH, MATHUCTOCTH JIMCTHEB, CAXXMCTOTO HajJeTa Ha
KOJIOCRAX M “4EPHOTO 3apoAbllla’ CEMsH IIIEHHUIIBl, A9MEHA U IPYTHX 371akoB. B.
oryzae — (cuH. [. oryzae) napasuTHPyeT Ha pUCE, HO MOKET BBIACISITHCS U3 [TOYBHL
B. maydis — (cun. H. maydis) — BbICOKO arpeccHBHBIN BO30YIUTEIh “FOXHOH THH-
a1’ KyKypyssl. [loBpexnaer aucThs, Biaaranuiua, cTeOIM U NMOYaTKH pacTeHHuit. Y
rpuba n3pectHs! 3 pacel — 0, T u C. J[Be nocieqHux pa3BUBalOTCA Ha KyKypys3e ¢
IMTOTIIa3MaTH4ECKOH My»KCKoil cTepuiibHOTHIO (1iMc). Paca T Bri3Bana B 70-e roast
XX Beka anudutoTHn Kykypyssl B CLLIA, A3uu, A¢puke 1 Ha rore EBpormsl. Kpome
KyKYpy3bl TPUO MOXKET 3apa)aTh Pa3IM4HbIC BH/bI 31aKOB, KOTOPbIC MOT'YT OBITh Xpa-
HUTEIAMH HHPEKIIMOHHOTO Havyasa Bo30ynuTens B npupose. 3aboseBaHue nepeaact-
cs ceMeHaMu. BetpedaeTes noBceMECTHO BO BCeX paifoHax BhIpaIlMBaHUs KYKYpY3bl.
B Poccun ormeden Ha Ceseprom KaBkase.

Pon npekcnepa — Drechslera. J1as rpu6oB 3TOro poza XxapakTepHbl XOpOILIO pa3-
BHThIC KOHMIHEHOCLIB], 1POOIT0BaThIe, LMIMHAPHYECKHUE HITH 00paTHOOYTaBOBHIHbIC
KOHH/AHH, OIeJHO-OTMBKOBBIE HJIH TTOUTH GecBeTHble. Hanbomnee BaxkHbIe MpeacTaBU-
teau: D. graminea (cuH. H. gramineum.) — Bo30yauTe b NOIOCATOM MATHUCTOCTH SA4-
MeHs; D. teres (H. teres.) — Bo30yauTeIIb CETYATONH MATHHUCTOCTH siuMeHs (puc. 156, 2).

Pon anvrepnapus — Alternaria. [1ns BUAOB 3TOrO pona XapakTepHel 06paTHO-
OynaBoBHIHbIC, OTMBKOBO-0ypble KOHHUIMH B LIEMOYKaX Ha HEPA3BCTBJICHHALIX KOHH-
Imenocuax. Ero Buzp! lMpoko npencrasieHsl B npupoie canpoTpodamu, BcTpeyaro-
IMMHUCS OOBIYHO HA PACTHUTEJILHBIX OCTAaTKAX, HA JTUCThSX 3[M0POBBIX PaCTEHHH B Ka-
4ecTBe 2NM(UTOB, BCEra NMPUCYTCTBYIOT Ha ceMeHax. [IpH CHIBHOM HX pa3BUTHH
CEMEHa TEPAIOT BCXOXKECThb, HO 0OBIYHO MPUCYTCTBUE FPHOA HA CEMECHHU HE CKa3biBa-
€TCs Ha JanbHeHleM pasBUTHU pacTeHHs. HekoTopbie BUABI MpeacTaBisioT coboi
NapasuToB BhICIUMX pacTeHHil (puc. 156, 3). Tak, A. brassicae BbI3bIBACT aabTEPHA-
pHo3 karmycThl. [Ipu 3ToM 3a601eBaHMH Ha CTPYUYKaX M JIMCThAX 00pa3yoTes mypnyp-
HBIE, BIIOC/IEACTBMM TEMHEIOLIME IATHA, Ha KOTOPBIX MOSBISETCS CIOPOHOILIECHHE
rpuba. Ucrounuk uudekium — cemena.

CemericTBo TyOepkyasipueBbie — Tuberculariaceae

Konunnnansnoe CIMOPOHOUICHHE MPEACTABJICHO B BUC — COCTOAUIUX U3 HEpA3-
BCTBJICHHBIX HITH pa3H006pa3H0 Pa3BETBJICHHBIX KOHHUIMCHOCIIEB, CO6paHHle B I1O-
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Ayleyku pa3auyHoil oxpacku. KoHuannm — pazHooOpa3Hbl 10 okpacke, Gopme H
cTpoeHnto. Hanbonee BpeoHOCHbBIE NMATOreHBl PACTEHHI OTHOCATCA K poaaM ¢y3a-
PHYM U TyOCpKYIApHAL.

Pon dysapuym — Fusarium. KoHuauanbHOE COpOHOLIEHHE Ype3BbI4aliHO
pa3Hoo6pa3Ho 1o Mopdonoruu koHUaUH. ['pubsl 3TOrO poga UMEIOT /ABa THMA KO-
HHINH — Makpo- ¥ MUKpOKOHH K. KoHuanu ceprnoBiIHO H30rHy Thl. MHuIeHii yaie
Genblit, 6e10-pO30BBIif, PO30BO-CHPEHEBBIH MK OYpbIil. Y 0TAEIbHBIX BHIOB 00pa3y-
I0TCS XJITaMHAOCTIOPBI, B HEKOTOPBIX CIIy4asX—CKICPOIHH.

BoabuuHcTBO rpuboB — Bo30yauTenn GonesHell pactenuii. Haubonee pacrpo-
CTpaHeH (pUTOMATOreHHbIH BUA — F. 0Xysporum, BbI3bIBAIOILMI dy3apH03 NbHA, Kap-
Todenst, 3¢PHOBBIX, OBOLIHBIX H APYTHX KyabTyp (puc. 156, 4).

Pon Ty6epkynsapus — Tubercularia. XapakrepHs! ApkHe, Yaiie KpacHble KOHH-
JQHaTbHble TOMYLICYKH, BBICTYMAIOMIME Yepe3 pa3phbIBbl KOpbl BeTBeil. KoHnaun oxa-
HOKJIETOYHbBIC, CBET/IbIC, AHIEBHAHO-IIMIHHAPHYeckHe. KOHMaMEHOCBI MpOCThIC.
[Tpencranser unrepec 7. vulgaris, BbI3bIBAIOLIHI YChIXaHUE H OTMHUpAHHE NOOETOB
CMOPOJMHBI, BUILHH, Oepessl.

CeMelicTBO cTHIABLOCNT0BbIEe — Stilbaceae

Konnauenocupl coennHeHbl B KopeMuH. Baxneduii pon rpapuym — Gra-
phium. Y BHUIOB 3TOr0 pofia KOHHAHMHU MOIPYKEHbI B CJIM3b, B PACIPOCTPAHEHHUH HUX
y4acTBYeT Boja ¥ Hacekomble. G. ulmi (cymuaras cragus Ophiostoma ulmi) — Bo3-
OyauTesns routaHackoi 601e3HM BA30B (pHrc. 69).

Knacc COELOMYCETES

[emoMHuIIeTH! BKTIOYAET BHbI ¢ COOpaHHBIMH B IpYHNbl KOoHMaAneHocuamu. [Tox-
pasaensercs Ha Ba MOpAIKa

IMopsaaok MejlaHKOHUEBbIE

Melanconiales conep>xHuT BUIbl, KOHUIMEHOCIIBI KOTOPBIX COOpaHBI MIOTHLIM
CJIOEM Ha NOBEPXHOCTH CIUIETCHHS THd — Joxa (puc. 153, 2; 157). Cpenn Hux B
OCHOBHOM canpoTpodbl Ha PacTUTENBHBIX OCTaTKaxX M MapasHThl pacTeHuil. Menau-
KOHHEBbBIE BBI3BIBAIOT [NIABHEIM 00pa30M MATHUCTOCTH U aHTPAKHO3bI pacTeHHii. [Tpu
AaHTPAKHO3¢ HE TOJILKO pa3BHBAETCs MATHHUCTOCTH JHCThEB, HO M 00pasyroTCs Iy6o-
KHe A3BbI Ha MJIOAAX, BETBAX U CTEOMAX.

[Topsmok BKIOYAET OJJHO CEMEHCTBO MeJIaHKOHUEBble -— Melanconiaceae.

CeMeilicTBO MeJ1aHKOHHEeBbIe — Melanconiaceae.

XapakrepucTuka ceMeHCcTBa COOTBETCTBYET XapaKTEPUCTHKE nopsaaka. B cocras
ceMeHCcTBa BXOAUT O0JIbIIOE YUCTO (DHUTONATOTEHHBIX BHIOB, BHI3BIBAOIMX OONE3HH
Pa3IHYHBIX CEJIbCKOXO3AHCTBEHHBIX KyabTyp. Hanbosee BaxHbIe ¢ TOYKH 3peHUA du-
TOMAaTOJIOTMH BHABI NPEACTABIEHBI B CJIEAYIOUIMX POJax.

6*
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Pucynok 157. Ctpoenne 10xa MeJaHKOHHEBBIX TPHOOB.

Pon xonnmetoTpuxym —
Colletotrichum. KoHnaneHoc1pl
KOpPOTKHE, PACIOIOKEHBI CKY-
YEHHO, M0 KpasiM KOHUAHAJIbHO-
T'0 JIO)Ka HAXOSITCS TEMHBIE LiIe-
THHKH. KOHMIMM OOHOKIIETOU-
HBIC, OBajJbHbIC, STHIICBUIHBIC
uiH cepriosunHele. [Ipencrasu-
TEJH pOAia BBI3BIBAIOT aHTPAKHO-
3bl THIKBEHHBIX, JbHA, Gaconu u
npyrux kynetyp. C. lindemu-
thianum BBI3BIBACT aHTPAKHO3
¢aconu. C. lagenarium BrI3bIBa-
eT aHTpakHo3 apOy30B U IbIHb,
B MEHbLIEH CTENEHH NOpakaroT-
csl Orypub! U THIKBHI (puc. 156,
5; 158, 1).

Pon cdauennoma — Spha-

celoma. ITo cTpoeHHIO KOHHIHAIBHOTO criopoHolueHUs 6mnu3ok k pony Colletotrichum.
HauGonee uzsecten — S. fawcetii — Bo30ynuTeIb NapIin LHTPYcoBbIX. [pubd mmpo-
KO paclpoCTPaHEH U BCTPEYaeTCs IMOBCIONY, TIe KYJIbTHBUPYIOT JTMMOH H aresbCHH.
S. ampellinum, BBI3pIBaEeT MSITHUCTBI aHTPAKHO3 BUHOTPAJHOM JIO3BI.

Pon meocnopuym — Gloeosporium. XapakTepHbl sHLIEBUAHBIC, CBETIIBIC, OHO-

KJICTOYHBIC KOHHAHH, JIOXKE 6e3

1eTHHOK. DHUTOMATOreHHBIC BUIbI cnopbl 6ecuBeTHble CNOPbl TEMHOOKPALLEHHbIE

poZa BBI3BIBAIOT aHTPAKHO3BI CMO-
POIMHBI, MaIHHBI, BUHOTpaaa u
Apyrux kyaetyp. G. ampelo-
phagum — BO30yANTENIb aHTPAK-
HO3a BHHOTpaja (puc. 156, 6).
Pon mapconuna — Mars-
sonina. Ins rpuboB 3TOrO pona
XapaKTepHbl CBETIbIC, IBYXKIIE-
TOYHBIE KOHHIHMH, BEPXHSISI KJICT-
Ka KOTOPBIX M30THYTa HJIH KpYII-
Hee HIKHEH, J10)ka TeMHO-0Kpa-
mweHHble. Hanbonaee M3BECTHBI
M. populi —Ha TUCTBAX HB U TO-
nosneit, M. rosae — mupoxo pac-
NpOCTpaHEeHHBIH BO3OyAUTEND
4EpHOH MATHUCTOCTH po3 U M.
fragariae — Bo36ynurenan Oypoi
IATHHCTOCTH JTUCTHEB 3EMIISTHH-

ki (puc. 158, 2). PucyHok 158. KoHnanu MenaHkonuesbix rpubos: 1 —
Pox umnunapocnopuym — - Colletotrichum, 2 — Marsonina, 3 — Entomosporium, 4 —
Cy[jndr()sporium‘ Kouuaum uu-  Cylindrosporium, 5 — Melanconium, 6 — Coryneum, 7 —

TeunHbIe, GecnpeTHpie. Cpean  Pestalotia.
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ero BHIOB MHOTO Mapa3uTOB LIEHHBIX AepeBbeB M KycTapHUKOB. Tak, C. hiemale BbI-
3bIBACT OMAacHbIE 3a00I€BaHUA KOCTOYKOBBIX MTOPOJ — KOKKOMHKO3 BHILIHH U Yeperl-
Hu. C. hiemale — xoHuANaNbHASA cTagusa cymMuaToro rpuda Coccomyces hiemalis.

Ilopsigok cheponcuanunvie — Sphaeropsidales niiu NMKHAAU-
anbHble — Pycnidiales

Konunuu o6pasyroTcst BHyTpH [apOBHAHBIX WM IPYIICBHIHBIX BMECTHIIMIL —
NHKHUJ, C OTBEPCTHEM Ha BepunHe (puc. 153, 5; 159). B nukuuge dopmupyercs
CIIOH TOHKHMX KOHHIAMEHOCLEB, 00pa3yoIHX KOHUIHH WM NUKHOCNOphl. [THKHUABI
MMEIOT IIapOBUIAHYIO WM IPyILIEBH -
Hy©o ¢opmy. Konuanu B nmuxkHuaax
OOBIYHO MOTPY>KEHbl B CIU3b H BBHI-
XOAAT HapyXy npH ee HabyXxaHHUM
(puc. 160).

bonkas yacTs cheponcuanbIx
rpuboB canpoTpodhl, HO CpenH HHUX
MHOTrO0 M napa3uToB pacTeHuil. Cum-
ATOMEI NOPa)KEHUA I3TUMH I'pHOaMH
NATHUCTOCTH, HEKPO3bl, YChIXaHHUA.
O6wmuii npusnak 3abosesanus obpa-
30BaHHE Ha MOPAKEHHBIX YacTAX pa-
CTeHHI MHOTOYHMCIICHHBIX MHKHHUI
BO30ynHTens B BUAE GYTOPKOB HJIH
YEPHBIX TOYEK. MHOIro4YMCIECHHBIC
pozibl, OTHOCALIMECA K 3TOMY [1OpAA-
Ky, pa3lIn4aroTca cTpoeHHeM, ¢op-
MO 1 OKpackoi KOHMIMH.

Pucynox 159. [Tukuuaet ponos: | — Phoma, 2 -~

Plenodomus, 3 — Chaetomella, 4 — Wojnowicia, 5 —
Dinemasporium, 6 — Discella.

Pucynok 160. MHorooGpa3suc koHHMH cheponcHIHbIX rprGoB.
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CewmeiicTBo cheponcuanblie — Sphaeropsidaceae

Y rpuboB 3TOro ceMencTBa NMMKHUABI TEMHO-OKPALICHHBIE, IIAPOBHAHBIC, JKECT-
KHE, KOKHCTBIC, C YCTHUIIEM HIIH 3aMKHYThIC, CBOOOIHBIE WU IOTPY>KEHHBIE B CYOCTpPaT.

Pon doma — Phoma (puc. 159, I). XapakTepuayeTcs 1LIaPOBHIHBIMH, 3JLTHIICO-
HJaJTBHBIMH, TIOTPY>KCHHBIMH B CYOCTpaT, peske BBICTYNAIOLIUMM MHKHAAAMH U Of-
HOKJICTOYHBIMH, OeCIBETHBIMH KOHHIMSIMHU. BONBIIMHCTBO rpuOOB HTOro pona car-
poTpods! WM (GaKyIsTaTHBHBIE NMApa3UThl, KOTOPhIE YacTh CBOCTO MUK/IA pPa3BUTHA
NPOBONAT Ha pacTeHuH. Yalue Bcero oHM nopaxarot credin pactenuii. bonesnn, BeI3bI-
BaeMble rpubamu pona ¢oma, HazeBarOT homozamu. Hanbonee uspecren P. exigua —
Bo30ynuTesp GoNe3Hel pacTeHHH, NpHHALIEKAMX K COPOKa IECTH ceMEeHCTBaMm.
['pu6 BeI3BIBaCT hoMO3 KapTOdes, nopaxas ero ctebnu u ky6Hu. Ha ctebmsix npo-
ABJIACTCS MATHUCTOCTH, HA KIIyOHSAX — BaBJICHHBIC IATHA oTMepLueH Tkanu. O6s3a-
TENBHBIN CUMIITOM — HAJIHYME MUKHU C KOHUIHMSIMH Ha NOBEPXHOCTH NOPAKEHHOH
TKaHH. McTOUHHKOM HHQEKIMH MOTYT ObITh pacTHTEIbHBIE OCTAaTKH, OOMBHBIE KITYy0-
HH, T104YBa. Bricokolt BpenoHOCHOCTHIO 001a1ak0T Takxke P. rostrupii — Bo30ynuTeb
(hOoMO3HOI THUITM MOPKOBH, P. betae — B0o30yanTe b pomMo3a CBEKIIBI.

Pon cheponcuc — Sphaeropsis. [Ins rpp6oB 3T0ro pona XxapakTepHsl LIAPOBHI-
Hble MTMKHUIEI, sAnEeBHIHBIC, TEMHO-OKpallleHHble MHuKHOocHopel. Hanbonee Bpeno-
HOCEH BO30yIMTeNb YEPHOIo paka IUIONOBBIX AepeBbeB — S. malorum. Ha nucTeax
A070HM OH BBI3bIBacT 00Opa30BaHNE KOPHYHEBBIX NATEH, HA KOTOPHIX K 0CeHH 00pa3zy-
I0Tcs NUKHUABI. Ha nieTkax U Mononslx noberax nopaxeHue HamoMHHAET 0XKOT, Ha
Iofax — YepHYIo rHMib. Ha ckeeTHBIX cyunsax U mtamOe MOCTENEHHO pa3pacTa-
I0TCA KpacHo-0yphle BllaB/IcHHbIE ATHA. [TocTeneHHO Kopa CTaHOBHUTCS Kak Ob1 00yT-
JIGHHOHM M OTMHpaeT, 0OHa)kas UCPHYIO JIPEBECHHY, JIepeBO NMOrudaeT yepes Tpu-ye-
ThIpE rofa.

Pon ackoxuta — Ascochyta. IIMkHHAB] apOBHUIHBIE HIH NPUIITIOCHYThIE C OK-
pyribiM oTBepcTHeM. Konnanu y rpu6oB 3Toro pona nByXKJIeTOYHbIE, OeCiBETHBIE.
Ero Buabl Bo30yauTes M MATHUCTOCTEH pa3nu4HBIX YacTei pacTenuil. bonesuu, BbI-
3pIBaEMblC MIMH, Ha3bIBAIOT aCKOXMTO3aMH. Halle Bcero rpubbl 3TOro poaa napasuTH-
PYIOT Ha pacTeHHUAX O0OOBBIX, CIOKHOUBETHBIX, PO30OUBETHBIX, MACICHOBBIX U JIp.
Taxk, A. pisi — B0o30ynuTe b ackoxHTO3a ropoxa. bosesHs nopaxaer Bce HafA3eMHBIE
Oprassl pacTeHui — JHCThA, cTeOan, 60051, ceMeHa. PazsuTHe 3abosieBaHUA HHOTA
NpHUBOOUT K HajulaMblBaHuIo crebneit (puc. 161). dpyroit uzsecTHblil napasur A.
cucumeris — Bo30yIUTENb aCKOXHTO3a MHOTHX THIKBEHHBIX KYJIBTYD.

Pon numutonus — Diplodia. XapakrepHsl AByXKJIETOUHbIE, OKpalllCHHbIE KOHH-
ouu. M3 maToreHHbIX BUAOB 3TOro pofa Hauboisee n3BecTeH D. zeae —Bo30ynHTENh
JUIUIONNO3a KyKypy3bl. [pnb nopaskaer mo4yaTkd U 3epHa B HHUX, CTEONH, JUCTHA,
KOPHH, MPOPOCTKH.

Pon centopus — Septoria. IluxHuae! kak y pona ackoxuta. Konuauu y rpu6os
9TOro pofa MHOTOKIETOYHbIC, HUTEBUIHbBIC MIH LMJIMHAPHYECKHE, OKpalICHHBIE.
Bonpwas yacTk BUIOB NapasUTHPyEeT Ha MATIMKOBBIX, CJIOXKHOLIBETHBIX, PO30IIBET-
HBIX, 30HTHYHBIX M Ipyrux. Cpenu BUAOB poaa ecTh KaK y3KoCrnenaln3upoBaHHbIE,
TaK M HecllelMaaIn3upoBaHHble napa3uTel. bosie3Hu, BbI3piBaeMbIC MMH, Ha3bIBAIOT Cell-
TOpHO3bl. CeNnTOpHO3bl 3/1aKOB MPOSIBIAIOTCA B BUIE CBETIO-KOPHYHEBBIX HIIH OypbIX
[ATEH Ha JIUCThSIX, JIMCTOBBIX Biaraiauiiax, HHOTIA Ha KOMOCKOBBIX yemryikax. [Tpu
CHJIBHOM MOPA’KEHMH JIMCThA 3aCBIXalOT, a 3¢pHa CTAHOBATCS LIYTUIBIMH MIH COBCEM HE
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passuBatorcs, Haubornee Bpeno-
HOCHBI. S. nodorum — Bo36yau-
TeJIb CENMTOPHO3a MILEHHIIBL; S.
lycopersici — Bo30OynuTens cen-
TOpHO3a TOMara.

Pon unuTocmopa —
Cytospora. Konnguu y rpu6os
3TOT0 poja OJHOKIETOYHHIE,
MeJIKHE, H30THYThIe, OeclBeT-
Hble. [Inkaunel o6pasyrorca B
cTpoMaX, MOTPYXCHHBIX B
TKaHb cybcTpara. Bumsl pona
LIUTOCTIOpa NMpeNCTaBIAT CO-
601 KOHHMIMAJIbHBIE CTA[IMH aC-
KOMHIIETOB CEMEICTBA BaJIbCO-
Bble. DTH I'puObl BBI3BIBAIOT
HIMPOKO PAaCOpPOCTPAHEHHOC Pucywok 161. Ascochyta pisi: 1 — pacTeHne ropoxa, nopaxeH-
3a0o0/ieBaHHe KOCTOUYKOBBIX —  HOE aCKOXHTO30M, 2 — KOHHIHWH, 3 -— MHKHHUJA.
UUTOCIIOPO3, MM YChIXaHHC.

OnuH 13 BOo30yAUTENEH 3TOTO
3aboneBanua — C. rubescens (cus. C. leucostoma). Hapany ¢ npyruMu naroreHamq,
[IUTOCNIOPO3 ceMe4yKOBBIX BbI3bIBaeT C. schultzeri (cun. C. capltata).

Cpenu cheponcuanbIX U3BECTHBI TaKKe NapasuTel rpuboB. Hanpumep, Darluca
filum nopaskaeT MHOTHe prkaBUMHHBIE IPUOEL, Cicinnobolus (cud. Ampelomyces) cesatii
napasUTHPYEeT Ha MyYHHCTOPOCAHBIX TpHbax.

[pencrapiseT uHTEpEC poa NOJIMCTUIMUHA Polystigmina. [Tukau e rpuOoB 310-
ro pofa MOrpyXCHbl B SpKO-KpacHblE CTPOMBI B BUIC YTOJIIEHHBIX KPACHBIX MATEH
HAa JIUCTHSAX CIWBEI, BULLIHH, YepeMyXH U MUHIaNA. [ITMKHOCTIOpEI TOHKHE, H30THYTHIE.
P. rubra BeI3BIBa€T MOIUCTHIMO3 ciIMBBl. CyMuatas cranud rpuba Polystigma rubrum.

Kiacc ArOHOMULUETBI — AGONOMYCETES

Biotrouaer rpubel, He o6pasyromue cnopoHolueHuit (Mycelia sterilia). B unkie
MX pa3BUTHA UMEIOTCS TOJIBKO MHIIEJIUH H CKICPOLIHH.

Buns! pona Sclerotium BBI3BIBAIOT CyXHe FHWIM TKaHel pacTeHHid — crebiei
KYKypY3bl, I0JICOJTHEYHHKA, KOpHEH caxapHoi cBekIbl M 1p. [Ipu nopaxxenuu S. betulae
YacTH PaCTCHHMH CTAHOBATCS CEpOBATO-YEPHBIMH OT 00pa3oBaHMs YEPHBIX MEIKHUX
(50-150 MkM) ckiepouneB, No3ToMy GOJIE3HB YaCTO HA3LIBAKOT YTOJBHOH MBLIBIO.
Cxieponuu NpopacTarT MHUIEIHEM, BHEAPAIILUMCI B pacTeHusa. Bo3byaurenn
IOXKHOH CKJIepOIIHaNbHON THHIIHU S. rolfsii mopaxkaeT KOPHEBYIO MICHKY, KOPHH apaxu-
ca, ¢acosn, Tabaka, apOy30B 1 MHOTHX APYrHX pacTeHuil. Ha nmopakeHHbIX TKaHAX
BHauase nospIA0Tca Gypble NATHa, kopa cTe01d paspyiaeTcs 1 pacTeHHe norubaet.
Ckiepouuu rpuba Baauane Oensie, 3atem 6ypetouue 0,8—1,5 MM B namerpe. Cxite-
POLMH CITYKAT U1 Nepe3nMOBKH rpuba. BecHO# 0HM MpOpacTaroT MUIIETHEM, 3apa-
»KaloLIMM HOBBIE pacTeHus. B pone Rhizoctonia nanbonee n3secren R. solani, nopa-
YKAIOLWH MHOTHE KYJBTYpHbBIE U JMKOpacTylllHe pacTenus. [ pU6 BI3bIBaCT YEPHYIO
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napuy kaprode:ns, 3aboeBaHHE BCXOJ0B caXapHOH CBEKJIbI, XJIOMYaTHHKa, TOMAaTOB
U IpYTHX pacTeHU. Y rpubda u3secTHa teieoMopda — Gasunuomuuet Thanatephorus
cucumeris.

[IpuBenenHas cucTeMa aHaMOP(HBEIX BUIOB IpHOOB B OINpeeICHHON CTEICHH
HocUT (opMasbpHbIH XapakTep, T.K. HE OTpaXkaeT POJCTBEHHBIX CBA3EH MEXAy OT-
JeIBHBIMH POJAaMHU M BUAAMH BXOILIUX B Hee IpHOOB.
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JIMIIAMHUKH, WM JJUXEHN3MPOBAHHBIE I'PUBBI

JInmaiHUKK COCTOAT U3 IBYX TeHETHYECKH 000COOICHHBIX, HO B TOXKE BpeMsi
TECHO CBA3aHHBIX MEXAY c000i PHU3HOTOTHYECKH OPraHU3MOB: reTepoTpOGHOro rpH-
6a u aproTpodHoii (hoTorpodHoil) Bonopociu. X B3aHMOOTHOLICHHS JOCTATOYHO
CJIOXHBI M ONpeIeIAroTCs Kak cuMOuoTpodusle. [Tpu sTom cumbuoTpodusm nopnéx
3a cOOOH CyIIeCTBCHHbIC M3MEHEHHMS B MeETaboIM3Me YUYAaCTHHKOB cMMOHO3a, UTO
IpHUBEJIO K 00pa30BaHMIO HOBHIX ()OPM TaIJIOMOB, OTVIMYAIOILKXCA OT CBOOOIXHOXKH-
BYIIMX BUIOB TpHOOB ¥ Bojopociiei. B Tamnomax AumaifHMKOB CHHTE3UPYIOTCA crie-
uuduieckue Uit JaHHOH rpymnbl OPraHU3MOB COEMMHEHHUS — “TTHIIaHHHUKOBLIC Be-
mecTBa”, KOTopble cBOOOMHOKHUBYLIME IPUOBI M Bogopociu He obpa3yroT. B cBsasm ¢
ATHM JIMIIaHHAKH MOXXHO PaccMaTpHBaTh WIH KaK CHMOHOTPO(HYIO accounManiio
JIBYX TeHETHYeCKH 060COOIEHHBIX OPraHu3MOB, HJIH KaK JIMXeHU3HPOBAHHbIE IPH-
Obl, T. €. rpHOBI, Nepenieanne K 0codoMy cnocoly NuTaHUA, KOTOPOE BBI3BAIO yKa-
3aHHbIE BhIlIE MOpdoIorudeckne U GU3NOI0THYECKHE H3MEHEHHS.

Onpenenuts TAKCOHOMHYECKHH CTAaTyC TMIIAMHMKOB M X MECTO, KaK B CHCTe-
Me XKHBOTO MMPa, TaK H HEMOCPENCTBEHHO B apcTBe rpMOOB 1OCTAaTOYHO C/I0KHO. B
HacTosillee BpeMs npeobnanaeT B3NN Ha JIMIIAHHUKY Kak Ha JIMXEHHU3UPOBaHHbBIE
rpu6bl. FIX HOTIa paccMaTpHBAIOT KaKk CaMOCTOATENbHBIH oTnen Mycophycophyta B
apcTBe Fungi. B 3ToM cilydae oHH MMErOT cOOCTBEHHYIO cucTeMy. B apyrom ciydae
UX pacnpenessioT B paHre nopsAAKoB CpeAn IPpyryux rpynn rpu6os (B OCHOBHOM cpe-
JIH CYMYaTbIX), OCHOBBIBAACh Ha CHCTEMAaTHUECKOH MpuHaAIeKHOCTH rpuba. B Ta-
KOM CITyuae JHIIaiHUKH epecTaroT CYLIEeCTBOBATh Kak 0060c00IeHHas CaMOCTOATE b-
Has TaAKCOHOMHYECKast rpymnmna.

3Ha4yuTeNIbHO MEHbBIIIE CTOPOHHHUKOB PaCCMOTPEHHUS THINAHHUKOB KaK CAMOCTO-
ATEIBHOH IPyNIBI OPraHM3MOB — cMMOHOTpOHOI accounannu. B aTom ciaydae oHu
npuroOpeTaroT HeolpeneaEHHsblil ctaryc — rpynna Lichenes.

JIBoiicTBeHHas npuponaa JaumaiHUKoB Obl1a OoTKpeiTa B 1860-¢ IT. HEeMelUKuM
6otanukom C. llIennenepoM. OH YCTaHOBHII, 4TO X BEreTaTHBHOE TEJIO — TALJIOM
COCTOHMT M3 JIByX KOMIIOHEHTOB: IpHba-MHKOOHOHTA M BOTOpPOCIH — (HKO- I o-
ToOHOHTa.

I'puOb1 M BOOOPOC/IH JHIIAHHHUKOB

MukoOHOHTB! THIIaHHHKOB — MPEUMYLICCTBEHHO CyMyarhle TpUGhl U3 TPy
NUPEHOMUUETOB M IMCKOMHLIETOB. B nmepBoM cityyae Ha Tanome GOpMHPYIOTCS 110~
JIOBBIE T€J1a — MEPHUTELIHH, BO BTOPOM — THIIMYHBIC OnIofneBUaAHbIe anotenyd. Ha-
IpUMEp, OHM XOPOLIO 3aMETHBI Ha YKEJITO-OpaHKEeBhIX TaUIOMax CTCHHOM 3070THAH-
KH Xanthoria parietina, rae nocturatoT 1-2 mm B Inametpe (puc. 164, 1). Y Heckosn-
KHX JIECATKOB BUAOB, IPEUMYLIECTBEHHO TPOITMUYECKUX JIHIIaHHMKOB, MUKOOHOHT OT-
HOCHTCS K OTAEY 0a3HAHOMHKOTA, rpYINaM MopsaAKoB ahuITO(GOPOUIHBIX H arapu-
KOU/IHBIX THMEHOMHIIETOB.

Bonee Tounad nnentndukanus rpuboB (10 ceMeicTBa, posia, BUAA) HEBO3MOXK-
Ha, T.K. Oyy4d H30JIMPOBaHbl U3 THINAHUKA, OHH 00Pa3y 0T TOJIBKO HeGOIBILION IPOo-
TOTAJIOM, COCTOALIMI U3 THd rpuda 6e3 kakux-1u6o cnopoHomeHuii. Takum o6pa-
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Pucynok 162. ®ukoOGMoHTHI THILARHMKOB: | — Nostoc: a
— 4acThb KOJIOHMH CBOOOIHO XMBYILEl Bogopocau, 6 —
BOAOPOCAL B TajyioMe AMumalHuka Pannaria; 2 —
Rivularia: a — 4acTh KOJIOHHH CBOOOAHO XXHBYILUEH BOJ0O-
pocin, 6 — BOROpOCTb B TajljloMe AHaliHuKa Lichina

30M, JTMIIaHHUKOBBIN Pyl yTpaTHI
CMOCOOHOCTB K CAMOCTOATEIHHOMY
CYLIECTBOBaHMIO 0€3 KOHTAKTa C
BOJIOPOCIIBIO.

OHxoOHOHTEI OO0JIBIIMHCTBA
JIMILAHHUKOB OTHOCATCA K OTHEINTy
3enénpix Bopopocner Chlorophyta,
Yy MCHbIUEH 4aCTH — K OT/JeNy CH-
Hezenéubslx — Cyvanophyta. Oxoino
70% nUmanHUKOB coJiepiKaT 3e1é-
HYI0 Boaopocis Trebouxia, o4eHb
pCaKo BcTpewaroulyrocs B cBobos-
HOKHBYLIEM cocToAsHHUH. HacTo
(MKOOHOHTOM OBIBAET 3€JIEHAs BO-
nopociab TpeHTtenonausds — Tren-
tepohlia, a U3 cHHe3eNEHBIX HOC-
TOK — Nostoc u aHabena — Ana-
baena (puc. 162).

Haxozsce B TasmoMe nuian-
HHUKa, BOOOPOCIs OOBIYHO CylIe-
CTBYET B BHUIIE OTHEJIbHBIX KIETOK
HJIM KOPOTKMX HHTEH, yTpauupas
CNOCOOHOCTh Pa3MHOXKAThCA 300-
CMOpaMy HJIM TNMOJOBBIM NMYyTeM.
OHM pa3MHOXKAIOTCS TOJIBKO MpH-
CYUIHMM UM BEereTaTHBHbIM IEJICHHU-
eM 1M aprocnopamu. OnHaxo, Oy-
Iy4Hd M30JIMPOBaHbl M3 TaaioMa
JVILLIaHHHKA, B COOTBETCTBYIOLIHX
YCIOBHAX OHH BOCCTAHABJIMBAIOT
Mopdoaoruyeckue NpU3HaKky poja
W CIIOCOOHOCTH K OecrnooMy pas-
MHO>XEHHIO 300CIIOPaMH, a HHOT A
o6pasyroT M rametsl. [ToaTomy
UaeHTHhUKAUUs GHKOOHOHTA BO3-
MOXKHa J10 poJia.

Mopdonorus v anaromust THIARHUKOB

JKu3HeHHble GOpPMBI JIHLIAHHUKOB KpaiiHe pa3HooOpa3Hbl. B nemom MoxHO
BBIIEJIUTh TPU OCHOBHBIX THIIA TA/UIOMOB: HAKUITHBINA MIM KOPKOBBIH, JIMCTOBATHIA U

KYCTHCTBIH.

HauGonee npocThIM CUMTACTCS HAKHUITHBIH THI TalJIoMa, K KOTOPOMY OTHOCHT-
ca oxono 80% Bceex muaiiHukoB. Takoif TanjaoM npencrasiseT co60H 3epHUCTYIO,
Oyropyaryto, OpOIKOBATY0 HIH JaXe [MAAKYI0 KOPOUKY, 04€Hb TECHO CPaCTaroLILy -
10Cs ¢ cyOCTpaTOM M HEOTHEAeMYI0 OT Hero 6e3 3HaUHTeIbHBIX TOBPEXICHHI (pHC.
163). MHorna takoi TamioM MOXHO OOHApY>KHTh TOJBKO [0 W3MEHEHHIO OKPACKH
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cybcTpara Wi 10 NPUCY TCTBHIO MIIOLO0BBIX Tell
rpuba — amoreuyeB MM NepUTenHeB. Xapak-
TEPEH AJI 30Hbl YMEPEHHOTO 1105ICa HAKUIHbIH
numaiHuK rpaduc nuceMeHHsid (Graphis
scripta), oOpa3yoWuid Ha 171aIKOCTBOJIBHOM
KOpEe OCHH M Tomoieil OesioBareie MATHa C Xa-
PaKTEepHbIMU YEPHBIMH YUIMHEHHBIMU aIloTe-
UUAMH, CO3JAIOMIMMUA Ha MOBEPXHOCTH KOPBI
3aMbICIIOBaThIH Y30P, HAMOMHUHAIOLLUH BOCTOY-
Hble MHChMeHa (puc. 163).

bonee BBICOKOOPTaHM30BaHHBIN TaJIOM
JIUCTOBATHIH, HMEET BHA JOBOJIBHO KPYIHBIX
IUIACTHHOK, OOBIYHO pa3pe3aHHbiX Ha OKpYT-
JIble WK y3KHE JIONACTH, Y HEKOTOPHIX BHIOB
NPUNOAHUMAIOIIHEC 110 KpasiM OT cyOcTpara.
OH npukpemnigercs K cy0cTpaTy ¢ MOMOIIBIO
NYYKOB TPHOHBIX TH() — PH3HH.

Hanbonee pacnpocTpaH€HHbIE B yMEpeH-
HOM MOsiCe JIMCTOBAThIC JIMINAHHUKH: CTEHHas

PucyHok 164. JIuctoBarble Ta/UIOMbl JIMIAHHUKOB: 1 — 30710T-
HAHKa CTeHHas Xanthoria parietina — TalXjlOM C aNoOTELUAMH;
2 — runoruMHus B3ayTas Hypogymnia physodes: a — tamiom ¢
copeausaMH, 6 -— dparMeHT TauioMa ¢ 6eNbIM COpeaHO3HBIM Kpa-
eM; 3 — nenbTHrepa cobaubs Peltigera canina: BepXHsSs CTOPOHA
TawioMa, 6 — J1I0NacTb TA/UIOMA ¢ HWKHEH CTOPOHBI C JKHIIKaMH.

Pucynok 163. HakunHelit TannoM nuiaiHm-

ka rpabuc nucbMeHHbH Graphis
scripta.

30JIOTHSIHKA (Xanthoria
parietina) — Ha KOpe AepeBb-
eB (puc. 164, I), napmenus 6o-
posnuaras (Parmelia sulcata)
C JIMXOTOMHYECKH Pa3BETBIIEH-
HBIMHM Ha KOHLIaX JIOMacTAMH
TaJuIoMa, ¥ THIOTHUMHHSI B311Y-
tas (Hypogymnia physodes), y
KOTOPOro0 JIONAacTH TAJIOMa Ha
KOHYHKaX B3AYThl U HMEIOT
HebOOoJIBIIYI0 MOJOCTh (PHC.
164, 2). Ha noyBe B jiecax ¥ Ha
OTKPBITBIX MECTaX — BJaX-
HBIX JIyrax d ToppsHUKAX qac-
TO BCTPEYalOTCs KPyIHbIE, 10
30 cMm B OMameTpe, cepoBaro-
royly0oBaThie TaJJIOMbI HEJNb-
turepsl cobauneil (Peltigera
canina) ¢ KpPyIHbIMH JIONACTA-
MH ¥ XOpOLIO 3aMETHBIMH Ha
HIDKHEH CTOpPOHE >KHIIKaMH H
pusuHaMu (puc. 164, 3).
Mexay HakMMHBIMH U
JIMCTOBATHIMH TAJUIOMAMH €CTh
NPOMEXYTOUHbIe HOpPMBI, ¥
KOTOPBIX TaJIOM B LIEHTpE
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Pucynok 165. Tunsl mogeunes y AMIIakHHKOB U3

ponos Cladonia w Cladina: 1 — uunosuanbie —  PucyHok 166. KycTHCTBIE TaqnoMbl JINIIAAHHKOB:
Cladonia coniocreae, 2 — porosunnsie — C. subu- | — knaauna oneneporas Cladina rangiferina, 2
lata, 3 — xybxouaneie (cuudsr) — C. fimbriata, 4 — — ycyes mnHeiiwas Usnea longissima.

nponudepupyroure cuudsl — C. verticillata, 5 —
pasBeTBiAeHHbIe noaeunn — Cladina arbuscula.

HAKWIHbIH, a 110 nepudepund — THUCTOBATHIH.

Tperuii Tun raniomMa — Kyctuctblit. OH COCTOHT U3 TOHKHX, OONBLIEH YaCcThIO
BETBAIIMXCSA HUTEH WK U3 Gosice TONCThIX TOXE BETBALIMXCA CTBOJIMKOB (pHc. 165,
166). KyctucTble nuIaiiHuKy cpacTaloTes ¢ CyOCTpaToM TOJILKO CBOMM OCHOBaHHEM,
rae gopmupyercs mIoTHbIH my4ok rHd — romg. [omds! BcTpeuaroTcs H y HEKOTO-
PBIX JTUCTOBATHIX JHULIAHHUKOB. KyCTHCTbIC NHIIAHHHKH Yalle BCETO PacTyT BEPTH-
KaJabHO, BBEpX OT cybcTpara. D10 B OCHOBHOM HAro4YBEHHbIE, HIIH JMUTeiHBIC JH-
1A HAKH, HAaNpUMep, BUbI POAOB KJIAJOHHU U KnaguHa — Cladonia rangiformis,
Cladina rangiferina, Cladina arbuscula, Cladina stellaris (puc. 165, 5).
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Pucynok 167. AHaTOMHuECKOE CTPOEHHE TaIIOMOB JTHIIARHHKOB. | — roMeoMepHBbIi TaJIOM CIH3HCTOTO
mmwaitinka Collema; 2 — roMEOMEpHBIN TaJIOM CJIM3UCTOTO JHIaRHUKa Leptogium (a — KOpOBOH
CIIOM ¢ BEpXHEH U HIKHEH CTOPOHBI TAJUIOMa, 6 — PHU3OHIBL, B — I'H(bl rpHba, T — HUTH BOJOPOCIIH).

Jlpyrue cBUCAIOT BHH3 B BUJIE€ YUePHOBATBIX HJIH CEPOBATHIX Npsieil CO CTBONOB
v BETBEi1 IepeBbeB — IMUQPUTHDBIE JTHUIATHUKH. DTO 0ObIUHbBIE B JIECaX TaK Ha3bi-
BaeMele “Ooponarbie” MumaitHuKu U3 poaoB ycHes (Usnea), HanpuMmep ycHes JIHH-
Heiwas (U. longissima) n anexropus (Alectoria), HanpuMep anekTopys rpuBacras —
A. jubata (puc. 166).

Jns HekoTOpbIX pofoB MHIAHHUKOB (kanonus Cladonia, xnaguna Cladina,
CTepeoKayJsIoH Stereocaulon) THITAYHO COYETAHHE ABYX THITOB TAJJIOMOB: ITEPBHYHO-
IO — HaKHUITHOTO, MENKOYeLTy H4aToro HIIA TUCTOBATOrO, U BTOPUYHOTO — KYCTHCTO-
ro. BeTouks BTOpHYHOro TamioMa 34ech HOCAT Ha3BaHUe — nofeuuu. PazsuTue Ta-
KHX BHUJOB HAYMHAETCS C MIEPBUYHOIO TAJIOMA W JIHIUb, 3aTEM HA HEM TOSBIAIOTCS
MoJelHy. Y 4acTH BUOB 3TUX POAOB MEPBHYHBIN TA/IOM 0OBIYHO OBICTPO HCYe3aeT
(pouwbt Cladina, Stereocaulon). JInsa muorux sumos ponos Cladina, Cladonia w




174 JI.B. Tapu6osa, C.H. JTekomuesa. OcHOBbI MHKOJIOTHH

PucyHok 168. Pa3zpes rercpomeproro Taianoma: | — Hop30BeHTpaNibHOTO Y Xanthoria: a — BepXHss
Kopa, 6 — anbrajibHblf cl10i, B — CEpAlleBUHA, I — HHXHsAA Kopa; 2 — paanansHoro y Usnea: a —
Kopa, 6 — anbranbHbli CJI0H, B — LIEHTPaabHBIA HIH OCEBOI TAK.

Stereocaulon xapaktepHo 0Opa3oBaHKe Ha MOAELHAX JIUCTOBUIHBIX Yelyek -— (ui-
JIOKJIa/INeB, 3HAYUTENILHO YBEIHUHBAOLKX 0011YI0 ()OTOCHHTE3UPYIOLLY IO MOBEPX-
HOCTb TaJUTOMAa U, BEPOSTHO, TEM CaMbIM CIOCOOCTBYIONIMX POCTY JIMIIaHHKA U Ha-
KOTUIEHHIO ero 6HOMACChI.

[To aHaTOMHYECKOMY CTPOEHHIO BBLIEIAIOT A1Ba OCHOBHbIX THIIA TajJIOMOB.

T'omeomepHbIif Ta/TIOM 10 BCeil TONIIHHE HMeeT PaBHOMEPHO pacrpeaesét-
Hble TH(BI pHba W KIETKH UM HUTH BOIIOPOC/IEH, HampuMep, Y BUAOB poja KojuteMa
Collema (puc. 167).

I'erepomepHubiii TanoM Hosee croxeH no crpykrype. Ha monepeunom paszpese
B HEM 3aMeTHbl 3—4 XOpOLIO Pa3THMYMMBIX 30HBI, KaXaas W3 KOTOPHIX BBHIMOJHsET
onpeaenénnyo GyHkuuoo. BepxHsist Kopa TamioMa COCTOMT U3 IJIOTHOTO Neperie-
TeHUS TG H BBINOIHSICT 3aIMTHYI0 QyHKIMI0. KieTkn e€ 4acTo NUrMeHTHpOBAaHBbI,
4TO OnpeaeNseT OKpacKy TajuioMa Tuulaiunka. HerocpencTBeHHO noa BepXHei Ko-
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poii pacnookeH clioit Bogopocie (ajbrajbHblii), I1€ CPeiH PhIXJIO PACTOI0KEH-
HBIX THG rpHba CKOHIEHTPHPOBAHB! KIIETKH HJIH KOPOTKHE HUTH BOJOPOCIIH. 3a HUM
pacroJiaraeTcs cepAueBMHa, COCTOAILAS TONBKO U3 TH} rpuba. B Hel npHCyTCTBYIOT
aBa tuna rud. OIHH COCTOST U3 TONCTOCTEHHBIX KIIETOK, 000JIOUKH KOTOPBIX JIETKO
pa36yXaroT M I0CTATOYHO JOJITO YIEP)KHBAIOT BOLY, CO3aBas BHYTPH TajJJoMa oflpe-
NeNEHHYIO0 BIAXHOCTh. JIpyrue rudpl cocToAT U3 TOHKOCTEHHBIX KJIETOK, HE CMaYH-
BaEeMbIX BOJOH. BoKpyr HHX co3naércs onpenelénnas Bo3aylinas cpeaa. Takum o6-
pasomM, 11t pUKOOHOHTA — BOJOPOCIIH CO3JAKOTCA YCIOBHA BIAKHOCTH U adpalluH,
GaaronpusTHHE 171 GoTOCHHTE3a. 1, HakoHel, HHAKHAA Kopa, 10X0xXas 1o cTpoe-
HHIO Ha BEPXHIO0, YEpe3 KOTOPYIO H3 CEPALIEBUHBI OTXOIST MyYKH PU3HH.

Takoii TannoM xapakrepeH i O0JbIUMHCTBA JHCTOBATHIX JIMILIAHHUKOB, Ha-
npuMep, Ut 30JI0THAHKH Xanthoria parietina (puc. 164, I). Y KyCTHCTBIX THILAHHH-
KOB IeTepOMEpHbIH TallIoM HMeeT paaHanbHoe cTpoeHne. OH OfleT KOpOH co Bcex
CTOpOH, 3aTeM PacnoIomKeH cJI0i Bofopoceil H peIxiio pacrpeaenéHnsle rudsl cep-
JUICBHUHBI, 4 B IICHTPE HAXOIUTCS MIIOTHBIA TSDK MM HHJIHHIAP U3 THG rpuba, BHINO-
HSIOLIHH OMOPHYIO U NPOBOASAIIYIO PyHKIMH. Takol oceBoil TSHK HMEETCs He y BCeX
KYCTUCTHIX nuiuaiuukoB. OH XapakrepeH, Hanpumep, Ans poaa Usnea (puc. 168, 2).
Y HaKMMHBIX JMIIAHHUKOB U y YaCTH JIMCTOBATBIX HIXKHASA KOpa OTCYTCTBYET.

Paszmuoxxenue JUILAHHHUKOB

PazMHOXXeHHE NTHIUAMHHKA KaK LEIIOCTHOH acCOLHALHH HITH €1HHOTO KOMILIEK-
ca IBYX OpraHu3MoB obecreyHBaeTcsi BereTaTBHbIM criocobom. OHO ocyIecTBIs-
eTcst MM (parMeHTaMH TalJIoMa HIH CHelUaT3HPOBAHHBIMU MOP(HOIOrHYECKHMH
CTPYKTYpaMH — COpEIUAMH
WITH M3MIHSIMH, BKJTIOYAFOIH-
MH Kak rpu0, Tak U BOIO-
pociIb.

B cyxyto noroay Tasnio-
MBI JIHCTOBATBIX JTHIIAHHHKOB,
MepBHYHBIE TAJIIOMBI KJ1aJ10-
HHI1 ¥ KJTaJIHH JIETKO pa3iaMbl-
BAIOTCs HAa MeJIKHE (pparMeH-
Thbl, KOTOPbIE IEPEHOCATCS
CTPYsMH BO3yXa HJIH TOKAMH
BoJbl. dparMeHTHPYIOTCH
TaKoKe TAJIOMbl HAKHITHBIX
JTUIMAWHUKOB, HO OOBIYHO
BMeCTe C cyOCTpaToM, B KOTOPBI OHH BPacTalOT: MPH pa3iaMblBAHHH KOPbI HIIH MpH
pacTpecKHBaHHH KaMHe#. DTH criocoObl pa3MHOXEHH LIHPOKO PACIpPOCTPAHEHB! Y
JHIUaHHHKOB H BIIOJIHE YCIELHO 00ecneyrBaloT YBEIHYCHHE YHCIa TaNJIOMOB U pac-
NPOCTPAaHEHHE JIMIIAHHHUKOB.

Copenuy — 3T0 MUKPOCKOITHYECKHE KOMIUIEKCHI, COCTOSIIIIME U3 OOHOM HIIH He-
CKOJIbKHX KJIETOK BOIOPOCIIH, OIUIeTEHHBIX rHdaMu rpuda. PopmupoBaHue copen-
€B HayHHaeTcs B cyoe GUKOOHOHTA. B 3HAUMTEIILHOM KOJMMYECTBE OHH, MPOPbIBAS
KOPY, BBICTYTAOT HA MOBEPXHOCTH TAJUIOMa WJIH 110 €r0 KParo B BUAE MOPOLIHCTHIX
CKoIJIeHHH Ui kaéMok (puc. 169). benoBaras kaiiMa copenuil o Kparo cepoBaro-
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Pucynok 170. Pasmunas ¢opma copaneii muwmaiiiukos: | — natkoBuaKas — Physcia orbicularis, 2 —
ronoByartas — Hypogymnia, 3 — MmatkeToBHHast — Menegazzia, 4 — ryboBunHas — Physcia tenella,
5 — B BHne KaitMel — Cetraria pinastri, 6 — wenesunnas — Parmelia sulcata.

3€JIEHOBATHIX JIOMAaCTed XapaKTepHa AN THINOTHMHHH B3nyToH (Hypogymnia
physodes). CxonneHue copeluii Ha3bpiBaloT copaasiMu (puc. 170). Yacto no 6oxam
copaJii ofeTsl kopoi. [pu uiuTenbHo cyxoil 1orozie BECh TaIOM MOXeT paciacThb-
Cs1 Ha COpeaHH. ITO 0COOCHHO XapaKTePHO I HAaKHUITHBIX H JTHCTOBATHIX JIHIIAHHHU-
koB. Takue (HopMbI THIIAHHHKOB HA3bIBAIOT JIEMPO3HBLIMH. [1o HUM HENb3d YCTaHO-
BUTBb POI M BH JHIUAMHHKA.

M3uanu npeacrasasior coboit npo-
CThI€ HITH KOPAJITIOBHAHO Pa3BETBIEHHBIE BbI-
POCTEI Ha 110BEpXHOCTH Ta/uioMa. CHapyxH
OHH LIEJTUKOM [TOKPBITH! KOPOH (B OTIIHYHE OT
copaJieit), a BHYTPH COAEpPKaT BOXOPOCIH H
ruds! rpuda. M3uanu 1erko o11aMeIBaloTCs
y ocHOBaHusA. BeTpeuyatorcs oHH y MeHblILe-
ro uyucia nuimanHukoB (puc. 171).

Bxnrouas B cebs KJIeTKM MHUKOOHOHTa
H GUKOOHOHTA, COPEAH U W3HIHHU B Oraro-
NPHATHBIX YCJIOBHSX Cpa3y e JalT Havano
HOBOMY TaJIJIOMY JIMIUAHHHUKA.

O6pagzyromuecs Ha TayioMax CIIOpOHO-
mieHus rpuba — MepUTenud U anoTeUdH u
PucyHok 171. Cpes uepes TanioM mumaiinuka CO3pPEBIIME B HHX aCKOCIOpHI oOecneunBa-
C M3HAUAMHM: | — H3KAMM, 2 — KOPOBO# CIIOH, JOT MOJIOBOE pa3sMHOXCHHE COOCTBEHHO MH-
3 — Bonopocn, 4 — rugut rpuda. kobuouTa. IlpoTorannom, pa3BHBAKOIIHHCS
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H3 acKocIop, oO6pasyeT INILAHHHK TOJIbKO MPH BCTPEYE H KOHTAKTE €ro rud ¢ Kierka-
MH COOTBETCTBYIOILETO BHAA BOAOPOCIH. [l TAKOro KOHTaKTa HEOOXOAHMO, KpoMe
TOTO, COYETAHUE ONpeAeIEHHBIX IKONIOTHYECKHX YCIOBHH, YTO B NIPHPOJIE MPOUCXO-
IUT, BEPOATHO, KpaitHe peaxo. B npoTHBHOM cityyae MUKOOHOHT norubaet. 3T1oT myTh
Pa3MHOXEHHs He CIY)KHUT A1 yBEJIHYeHHs 4Hcnia ocobei BHIOB JHILAHHHKOB, HO,
MO-BHAMMOMY, HMeET 3Ha4eHHe A7 oOpa30BaHUs HOBBIX (OPM IPH TEHETHYECKOH
pexoMOHHALKMH HACJIECTBEHHOTO MaTepHana MUkoOnonTa. Takum o6pasom, IpH pas-
MHO)XE€HHH JTUIIaHHHKOB € Y4aCTHEM I10JOBOIO Mpoiiecca 0COOEHHO OTYETIIHBO BUA-
Ha re’eTnyeckas 060cobIeHHOCTh aCCOLHAHTOB.

Oo0OmeH BelecTB B JHIIaliHUKe. XapaKTep B3aUMOOTHO-
WEeHHH MHKO- U GUKOOHOHTOB. JIMIIaiiHHKOBBIE BellleCTBA

OnHUM U3 CaMBIX CIOXXHBIX H JHCKYCCHOHHBIX OCTAa€TCs BOIIPOC O XapakTepe
B3aMMOOTHOIIEHHUH IpHba U BOJOPOCIH B Ta/UloMe NHIIaiHHUKOB. Bo B3auMoneii-
cTBHH rpuba u Bojopocid HabnonaeTcs ABneHue cumonorpoduu. Ipu 3ToM rugs!
rpuba IIoTHO NMPHJIETaloT K KJIETKAM BOAOPOCIEH H IOTYYaroT OT HHUX YIIEBOJBI,
[JTaBHBIM 00pa30M MHOTOATOMHBIH CITUPT PHOUT H pexe rtoko3y. [ pub Bo3peicTByer
Ha KJIETOYHYIO CTEHKY BOJOPOCJIH TAaKUM 00pa3oM, YTO OHA CTAHOBUTCS MpPOHHIIAC-
MO [UIst 3TUX yrieBonoB. KieTounbie cTeHKH CBOOOAHOXHUBYIIHNX BOAOPOCIEH Ta-
KHM CBOWCTBOM He 00nafaoT. Bopopocips noiyvaer ot rpuda Boxy ¢ paCTBOPEHHBI-
MU B Heil MUHEpaIbHBIMH BEILECTBAMH H 3aHUMAET, TAKHM 00pa3oM, orpeaenéHHyIo
9KOJIOTHYECKy10 Huy (puc. 172).

KpomMe Takoro tHna oOMeHa BemecTs MeKAY acCOIMaHTaMH, rpub MOXeT Mu-
TaTbCsl CanpoTPoGHO OTMHPAIOIMMH KJIETKAMH BOIOPOCIHIEH.

B ciyvae HegocTaTka IIMTaHHA, B YCIOBHSX, HEONArONPHATHBIX 111 HOTOCHH-
T€3a BOLOPOCIH, I'pHO NEPeXOIUT K NPAMOMY NMapasHTH3MY, 00pasys THITUYHBIE AT
napasuTHBIX 'pHOOB CTPYKTYypbl — amnnpeccopu H rayctopuu. [Tocreanee obcros-
TEJILCTBO NMPHBENO K BOSHUKHOBEHHIO TOUKH 3PEHHS, YTO B OCHOBE B3aHMOOTHOILIE-
HHs KOMITOHEHTOB JIMILIafHHKA JIEKHT YMEPEHHBIH Mapa3uTu3M rpiuda Ha BOAOPOCIIH.
DTO COOTBETCTBYET H3JI0OKEHHOMY BbIIIE B3IVIANY HA JHIIAHWHHKH KAK HA JIHXEHH3H-
poBaHHBIE IPHOBI H COOTBETCTBYET X NMOMELICHHUIO B HAPCTBO Fungi B paHre camo-
CTOATENbHBIX TAKCOHOB B OTENAaX, YYHTBIBasA CrieUH(HKY HX CUMOHOTPOGHOTrO MMH-
TanHA. ECiH Jke AenaTh aKIeHT Ha YMEPEHHOCTh apa3uTH3Ma rpuba Ha BoZopoC:td B
YCIOBHAX ONaronpHATHBIX 111 UX COBMECTHOIO pa3BHUTH:A, TO Gonee MmpaBOMEpHO
pacnpenesnarh JHIIaHHUKH CPEAH Pa3HBIX IpyIn rpuboB, 0COOEHHO YYHUTHIBAS TO,
4YTO NMapa3sHTH3M Ha Pa3HbIX X034€BaX OYEHb LIMPOKO PACIPOCTPAHEH B 3TOH rpymie
OpraHH3MOB.

Taxum ob6pa3zoM, B3aMMOOTHOIUEHHA KOMIIOHEHTOB B JHIUARHHKE HEONHO3HAY-
HBI, BEPOATHO, 3aBUCAT OT MHOTHX ()aKTOPOB H MOTYT CABHTAThCSA OT CHMOHOTPOGH3-
Ma K napasuTH3My rpuda Ha Bogopociii. OTHaKo MpPH 3TOM COXPaHAIOTCS 0COOEHHO-
cTH Mopdonoruu 1 o6MeHa BEILEeCTB 3TOH LEJOCTHOM CUCTEMBI, B KOTOPOi B3aHMO-
JeWCTBUE KOMITOHEHTOB HMEET CTAOMIIH3HpYIOLIee BO3ACHCTBHE, COXPaHSI JIHILAM-
HUK KaK LEJIOCTHYIO aCCOUHALHIO.

OnHa u3 ocoGeHHOCTEH, XapaKTepH3yolas THIIaiHHKY KaK BBICOKO CIelHa-
JIM3UPOBAHHYIO0 CUMOHOTPO(HYIO aCCOLHALUIO TeTepoTpodGHOrO U aBTOTPOGHOTO
(¢poTorpodHOro) OpraH3MoB — CrMOCOOHOCTb K GHOCHHTE3Y CreUHPHUECKHX JTH-
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BOAOPOCHb rpn6

CcO NOA BO3AEMCTBUEM MPUBA KIETO4HAR
2 MEMBPAHA BOIOPOCNM CTAHOBHMTCA
NPOHWLIAEMOW AANA YTNEBOAOB
(MHOTOATOMHbIE CMIMPTBI, FMIIOKO3A)

®OTOCHUHTES

PUBUT

S PUBUT I

A
MaHHUT
+

APABUT

KNETKA BOAOPOCIH

KNETKA rPUBA

PucyHok 172. Cxema o6MeHa BEIIECTB My TPHOOM (MHKOGHOHTOM) H BOAOPOCBIO ((hHKOOHOHTOM)
B JIMIIaAHHKeE.

IIAFHHKOBBIX BEILECTB, KOTOpPBIE He 00pa3yoT CBOOOAHO XKHUBYIIHE IPHOBI H BOJO-
pocin.

[TepBoe 3KCcTpaLeLIIONApHOE JUILAKHNUKOBOE BEIECTBO ObUIO 0OHApPYKEHO B
1826 . K HacTosiieMy BpeMEHH y H3y4eHHBIX B 3ToM OTHoleHnH 6onee 3000 BuIoB
JHIUAIHUKOB 0OHAPYXeHO 0k0J10 250 BTOPHYHBIX SKCTpaLeSITIONAPHBIX BeleCTs. 13
HHUX 75 COEIUHEHH BBIABIEHBI TOJLKO Y THILAWHHUKOB, OCTaJIbHble 0OHAPYIXKEHB! H Y
Opyrux opranu3moB. Cpely JUIIAHHHKOBBIX BELIECTB NpeobrIataloT coelnHEHHU,
o0pa3zoBaHHBIE COYETaHHEM (EHONBHBIX €OWHML. JTO apoOMaTHYECKHE BELEeCTBa:
XHMHOHBI, eNCHAbI, TPUTEPIIEHOH Ibl, KCAHTOHBI, AUOeH3H]ypaHbl, peHoakapOoHO-
Bble KUCJIOTHI. [locneanne ocobeHHO IUMPOKO MpeNcTaBieHbl y auimaifHukoB. Ha-
npuMep, YCHUHOBAas KUCI0Ta, obnagatonias aHTUOHOTHYECKOI aKTUBHOCTBIO, BCTpeE-
YaeTcs y MHOTHX JHIUaHHUKOB U3 poloB Alectoria, Cetraria, Cladonia, Hypogymnia,
Evernia u np. OHa Haiiiena npuMepHo y 70 BuaoB gumaiHukoB. CalMuuIoBas Kuc-
J0Ta, XapakTepHas s psaa BUaos Parmelia n Usnea, BbisiBieHa y Gonee uem 75
BUIOB. Y Evernia prunastri obnapyxena ssepHoBas kucnota. lnsa pona Xanthoria
XapakTepHa MapHeTHHOBAas KUCI0TA. Y JHIIAHHUKOB BBIABJIEHB! aJudaTHyecKHe U
BBICILIME )KUPHBIE KHCIIOTHI, 4 TAK)Ke MOJUCIUPTHL. Y HUX TakKe 0OHapy)KeHB! Bele-
CTBa aMHHOKHCJIOTHOTO MPOUCXOXIAEHWA, HapuMmep, NHKpopoudesud y Roccella
fusiformis.

Crenuduueckue pemecrsa 06pa3yoTcs MUKOOMOHTOM JIMUIAHHUKA TOJbKO B
cuM6H03e ¢ PruxkoOHOHTOM. YTIeBoabl, CHHTE3UPOBaHHbIE (GHKOOUOHTOM U MepeaaH-
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Hble rpHOY, MPEeBPAIAIOTCS UM B JIHILIAHHHKOBBIE BellecTBa. CaM rpuo, BbIAEIEHHBIN
U3 TAJUTOMA JHIIAAHUKA, MOYTH HUKOI/IA JIMILAHUKOBBIX BEIIECTB He 00pasyeT.

Kosn4ecTBO JUIIaHHUKOBBIX BELICCTB B TAJIOME 3HAYHUTEIBHO Kostebs1eTCA, 4To,
MO-BHIAAMOMY, CBS3aHO C YCJIOBMAMH MPOHM3PACTaHUs JIMIUAHMHHKA, B YACTHOCTH C
BIIXXHOCTBIO cyOcTparta u Bo3ayxa. Tak, HanpUMeEp, KOHIIEHTPaLHA YCHHHOBOH KHC-
J0Thl MOKET cOCTaBIATh OT 0,2 10 4% cyxoi Macchl TaaaoMa.

BONBIIMHCTBO THINAMHHAKOBBIX BEILIECTB IMJI0X0 UIIH COBCEM HE PACTBOPAIOTCS B
BOJie, Garoaps YeMy OHHM He BLIMBIBAIOTCS M3 TalIoMa A0 1éM H pocoit. OHH oTa-
raroTcs Ha 06oyoukax rud B HaMOOJbILIEH CTENEHH B HAPYKHOM KOPOBOM CJI0€ Taj-
aoMa. Tak, mapueTHHOBas KUCIIOTa (MapHETHH) ONpPEeAEIsIeT OPaHKEeBO-KEATYIO OK-
packKy 30JIOTHSHKU cTeHHOH — Xanthoria parietina. HakornseHue 3toro Beumecraa
CBJI3aHO C HHTEHCUBHOCTBIO ocBemieHHA. [To3ToMy TaaioMs! 30JI0THAHKH, pacTyLHe
Ha COJIHLIE, OTIINYaloTCs Ooslee APKOH OKPACKOH, 10 CPAaBHEHHIO C TAJIOMAaMH, PacTy-
IIMMH B YCJIOBUAX 3aTeHeHus. B mocienHeM ciyyae oHH MOT'YT TepsTh KEITO-0paH-
YKEBYIO OKPACKY ¥ CTAHOBHTBCS IIOYTH CEPOBATO-3€IEHOBATHIMH. JTO CBU/ICTEIBCTBYET
B [OJIb3Y MPEATNON0KEHHS, YTO XOTA Obl YaCTh JHILIAHHHKOBBIX BELIECTB BBIMOJIHAIOT
3allUTHblE HYHKIUH, 3aHLAast GUKOOHOHT OT H30BITOYHOTO OCBellcHUA. Takum 06-
pa3oM, OKpalleHHbIe JTHIIAHHHKOBbIC BElleCTBA (MTHIMEHTHI) ACHCTBYIOT KaK CBETO-
¢GbuabTp. AHTPAHApHH, colepXkKalluiica BO MHOTHX JIMINAHHHKAX, Yanie H B 00JbIeM
KOMTHYECTBE COACPKHUTCA Yy TEHETIOOHBBIX H TCHEBBIHOCIMUBBIX JIMIIAHHUKOB. YCTa-
HOBJICHO, YTO OH [0BblIIacT 3PPeKTUBHOCTH PoTOCHHTE3a PUKOOHOHTA.

buosornyeckoe 3HaYeHHeE JIMIAHHUKOBBIX BEIIECTB H3ydeHo Mao. Kpome yrio-
MSHYTOH BBILIE 3aLUATHI OT U30BITOYHOTO OCBEIIEHU U HHTEHCH(HUKALHH (OoTOCHH-
Te3a, B CBSI3H C MaJIOW pacTBOPUMOCTBIO 3THX BELLECTB BOAE MOYKHO MPENNOI0KHTB,
4TO OHH 3aLIHILAIOT MUKOOHOHT OT fI0TEPH BOABI, a CaM TaJIJIOM B LIEJIOM OT H30BITOY-
HOTO YBIQXHEHHs, CTAOUIH3UPYs, TAKUM 00pa30M, BOIHBIH PEXKUM JTHINAHHHKA.

MHorue THIaiHUKOBEIE BeleCcTa 00/1a1aoT aHTHOHOTHYECKOH aKTHBHOCTBIO
10 OTHOIIEHNIO K OakTepHsIM H MUKPOCKONHUYECKUM IrpHbaM, a Takke MOAABIAIT
POCT MXOB H BCXOXXECTh CEMSIH LIBETKOBBIX pacTeHUM. M3-3a oyeHb MeIeHHOro poc-
Ta JTHIIAHHHKOB 3TH OPraHH3MbI YaCTO ABISAKOTCA HX KOHKYPEHTaMH B 6opbOe 3a cy0-
CTpaT u Jpyrue ycnosus cpenbl. [1oaTomy numaiHUKOBbIE BelleCcTBa, 0OIafaoHe
aHTHOHOTHYECKHMH CBOMCTBAMH, NMPHOOPETalOT GONBIIYIO dKOJOTHYECKYIO 3HAYH-
MOCTh JUIs JIMILIAHHUKOB B KOHKYPEHUHMH C JPYTHMH OpraHu3MaMmH. 3Ha4MTeIbHOH
AHTHOHOTHYECKOH aKTHBHOCTBIO M IIHPOKHM €€ CreKTpoM obnanaer M3BeCTHad y
MHOTrHX JHIIAHHUKOB YCHHHOBAs KHcloTa. belio ycTaHoBIEHO, YTO, HECMOTpPS Ha
cnabyio pacTBOPUMOCTh, YCHHHOBAs KHCJIOTA MOYKET BBIMBIBATHCS M3 JIHILANHUKOB,
H, romajas B I04BY, BIHATh HA Pa3BHTHE MOYBEHHBIX MHKPOOPraHH3MOB. B mousax
10/ JHIIAHHHKAMH, CONep KALIUMH YCHHHOBYIO KHCIOTY, Oblsio 0OHapyxeHo B 100
pa3 MeHblle aMMOHHMUIHPYIOIHX OaKTepHid, 0 CPABHEHHIO C COCEAHUMH Y4acTKa-
M 6e3 numanH1KoBoro nokpeiTHA. Ha ee ocHoBe B 1960-¢ . cozaaH psn aHTHOHO-
THYECKHX npenapaTtoB: B Poccuu OHHAH (HaTpueBas Colb YCHUHOBOH KHCIIOTHI), 3a
py0Oe)xoM YCHO3BO3HH (cMeCh YCHUHOBOH M 9BepHHEBOM KUCnOT). JIMmaiHUKH ¢ UX
OMOJIOTHYCCKUMH H OMOXHMHYECKUMH OCOOEHHOCTSAMH OCTalOTCS MePCHeKTHBHON
IpYIIOH g MOMCKA HOBBIX OHOMOTMYECKH aKTHBHBIX COeMHEHHH.
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JIMIIaiHUKOBBIE BEIIECTBA HIPAIOT 3HAYHTEIbHYIO POJIb B 3aCCICHUH JIMIIAN-
HHMKaMH B Ka4eCTBE “TIHOHEPOB PACTHTENBLHOCTH pasnH4HbIX cyOcTpaTtoB. MHorue
JHIIAHHHKOBBIE KHCIIOTBI pa3pylialolie JCHCTBYIOT Ha TBEPIble MHHEPAIbHbIE CY0-
CTpaThl, [I03BOJIAA SMHIMTHBIM BHAAM 3aCENATh Oe3)KH3HEHHbIE CyOcTpaThl. Tak, HMeH-
HO JIHIIAHHHKH NEPBBIMH 3aCENAI0T OCThIBIUHE MOCIIEC H3BEPIKEHHS BYIKAHOB JIABHI,
Jiesias uX TIPHTOTHBIMH TS 3ace/ieHHs pacTeHUsIMH JTuIlb yepe3 10-14 net.

YCTaHOBIIEHO, YTO JHIIAHHHKOBBIE BEIIECTBA HE ABIAIOTCS 3alACHBIMHU Bellle-
cTBaMH' HJIH KOHEYHBIMH [pOAYKTaMH (oTXonamu) Metabonusma. O4eBHAHO, YTO
JHUIaHHHIKOBBIE BEILIECTBA MOTYT BBIIONHATE Pa3HyHble GYHKIHH B XKH3HH JIHILAT-
HHMKOB, HO HX OHostoru4eckas poss TpebyeT qanpHenero H3y4yeHHms.

JlniaiHUKOBBIE BELIECTBA HMEIOT HOIbIIOE 3HAYCHHE B CUCTEMATHKE 3TOH IpyTI-
nbl. OTHenpHbIE BUABI H POABI JHUIAHHAKOB MM TAKCOHBI (ojiee BBICOKOIO paHra
cozepaxar onpeaesEHHbIC BEHIECTBA, CBOHCTBEHHbIE JAHHOMY TAaKCOHY HJIM TaKco-
HaM. Hanpumep, nnd nopsiaka Teloschistales xapakTepHO NIPUCYTCTBHE B allOTELHAX
MHKOOHOHTA XpHu3ohaHoBOH KHCHOTHI, a 11d Lobaria pulmonaria — npucyTcTBHE B
TaJJIOME CTHKTOBOH KHCJIOTHI.

B cBA3u ¢ 3THM B TAKCOHOMHH JIMILAHHHKOB BO3HHKIIO M pa3pabaTeiBaeTCs 0Co-
6oe HampapieHHe xeMoTrakcoHoMud. s e€ uenerd 0ObIYHO HCTIONB3YIOT KOHCTAHT-
HblC JHLIAHHUKOBEIE BEIIECTBA, BCTPEYAIOIIHMECs Y TaHHOTO ceMeiicTBa, poza, BHja
MIOCTOAHHO BO BCEX apeajiaXx He3aBHCHMO OT Bo3pacta tamioMma. [lostomy npu onpe-
JI€TE€HHH MHOTHX BHJI0OB, IPYIII BH/I0OB HJIH POJOB JTHIUAMHUKOB HIHPOKO HCTIONB3YIOT
UBETHBIC PEAKIIWH TAJIOMOB NPH JeHCTBHH pasnnuHbiX peakThBos: KOH, Ca (ClO),,
KJ u np. Hanpumep, 115 BuIOB poxa Xanthoria xapakTepHa peakius Ha NapHeTHHO-
BYIO KHCJIOTY, KoTopas ofOecrieunBaeT npu Bo3aeicteuu KOH BuIHeBo-kpacHoe ok-
paurHBaHHe TaIoOMa.

CyuiecTBy1oT HecTaOHIbHBIC JHIUAHHHKOBBIE BEIIECTBA, KOTOPbIC BCTPEUAIOT-
cs 'y OTHENbHBIX BUIOB JHIUAHHHKOB 1100 B YacTH €ro apeana, JHOO B TauioMax
ornpenen€HHoro Bospacta. IIpu 3ToM XHMHYECKHE BapHAIIHH OAHOTO Mopdosoruye-
CKH €IMHOTO BH[IA OJTHH JIMXEHOJIOTH CYHTAIOT CAaMOCTOATEIbHBIMH BUAAMH, IpyTHE —
XHMHUYECKUMH pacaMH OJHOTO H TOTO Ke BH/IA.

JKOJIOrH4YeCKHe rPynnbl JHIIAHHUKOB

B cBa3u ¢ ocobeHHOCTAMH MeTab0IM3Ma THILAHHHAKH PACTYT O4EHb MEUIEHHO.
Tanmom HapacTaeT OT HECKONBKHUX ACCATBHIX MO HECKOJBKHX MHIIHMETPOB B TOJ.
OtnenpHbIe YEIIYHKH MEPBHYHOIO TAUIOMa, HANPUMED, HEKOTOPBIX KJIaJOHH BbI-
pacTarot u3 copenues 3a 2—9 mecanes. B cBA3M ¢ 3THM 0IHO U3 OCHOBHBIX YC/IOBHH
noceJIeHHA JHIIAHHHUKOB B HOBBIX MECTOOOUTAHHAX — AJMTENbHAS HENOABHKHOCTh
cybcrpara. M3-3a MeTIeHHOTO pocTa Ta/utoMa THUIaifHHKaM, 110 CPaBHEHHIO C 3e1é-
HBIMH PaCTCHHAMH, CBOHCTBEHHA O4eHb c1abasd crioCOOHOCTh K KOHKYPEHIIHH ¢ Ipy-
TUMH OpraHu3MaMi. B To ke Bpems, sABasiack cHMOHOTpodamMu, OHH MOTYT OCBau-
BaTh M 3acCe/IATb CyOCTpaThl, Majo NMPHIOAHbIC UIA pacTeHHid. HakoHen, ux pocT B
OCHOBHOM HE 3aBHCHT OT ITUTATE/IbHON LIEHHOCTH CcyOcTpara. T 0COOEHHOCTH Ofl-
penensoT pacnpocrpaHeHHe THaitHiuKoB. Cpeau THIIAHHHKOB BBIAC/ISIOT HECKOJIBKO
9KOJIOTHYECKHX IPYIIIL.

' TTo 9TOMY NMOBOAY Y CMELIHANUCTOB HET eIMHOTO MHEHHS.
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OnureliHble UM HAIOYBCHHBIC
JMUINAHHUKH U3-32 KOHKYPEHLMH C Tpa-
BSIHUCTBIMH PacCTEHUAMH PENKO BCTPe-
YalTCs Ha MJIOAOPOAHBIX NMoyBax. B
OCHOBHOM OHH pacTyT B TyHIpax, ITy-
CTBHIHSIX WM IOJYNYCTBIHAX, Ha TOp-
(dsHHKax, Ha OEOHBIX IECYaHBIX IMO-
YyBax COCHOBBIX OOPOB H T. 1. ITO
BH/[IbI POJIOB KJIAAOHHS H KJIaJHHa, CO-
CTaBJIAIOLIHE B TYHIPax TaK Ha3bIBae-
MBbIH “OJIEHHI MOX” — OCHOBHYIO
numy cesepHbix oneneit. Croma BXo-
o8T knanuHa 3sesgdaras Cladina
stellaris, xnanuua B3pytas Cladina
arbuscula, xnaguna onenbs Cladina
rangiferina, Ki1a@OHHA OJICHEpoOras
Cladonia rangiformis, a Taxxke HeTpa-
pHA HCIaRACKAs HIM HCIaHICKUH MOX
Cetraria islandica (puc. 173). Tunuy-
Hbli1 SITUTeHHBIN JTHCTOBATHIN JIMINA-
HUK — neJbTHrepa cobaubs Peltigera  PucyHox 173. “Hcnanackuii mox™ Cetraria islandica.
canina, paCTYILLMH B I€Cax U Ha OTKpPBI-

THIX TIPOCTPAHCTBaX, 0COOEHHO Ha
MECYaHbIX U NIMHHACTBIX MoyBax (puc. 164, 3).

AnuduTHbIE TUIIAHHAKA PaCTYT Ha BETBAX H CTBOJIAX JIEPEBLEB H KyCTap-
HHKOB, HCITONIB3YS X B OCHOBHOM KakK OoNOpHBIH cyOcTpar. 3aech BCTpeyaroTes
HAKHITHbIC, IHCTOBATHIC H KYCTHCThIE JHUILIAWHUKH. Paccenenue TuIaHHUKOB MO
CTBOJY M BETBSM B 3HAYHUTEJIBHOW CTENEHH onpeaensieTcs ocBeéHHOCTRI0. Ha-
Oirogaercs Takke HekoTopas H30HpaTeJbHOCTh OTACNIBHBIX BHAOB ANH(PHUTHBIX
AUIIAHHMAKOB MO OTHOIIEHHIO K mMopojae AepeBa. Tak 30JOTHAHKA CTEHHAs
Xanthoria parietina B cpennei nonoce Poccuu ocobeHHO 4acTo BCTpevaeTcs Ha
IIaJKO#H Kope OCHH. B TO sxe BpeMs 3TOT JulIalfHHK AOCTAaTOYHO YacTO pa3BHBa-
eTcst Ha 0OpaboTaHHON ApeBecHHE M Yepemnuue. Ero Haxoauau naxke Ha depemnax
noruOmux *KUBOTHbIX. [HmoruMuus B3ayTas (Hypogymnia physodes) B cpeatei
nonoce Poccun pacTér kak Ha CTBOJIAaX JIHCTBEHHBIX NOPOJ, 0COOEHHO YacTo Ha Oepé-
3ax, TaK 1 Ha XBOWHBIX, 0COOEHHO Ha ensiX. Buasl poloB ycHes u anexTopus 6osce
JIPYTHX MPHYPOYEHBI K XBOHHBIM MOPOaaM M 0OBIYHO CBHCAOT CO CTBOJIOB U BETBEH
nepeBbeB (“Oopoaarsie numiadHuku”). ITopucaromuit TaqioM yCHEH ANMHHEHIIEH
Usnea longissima MoxeT 1ocTHrath THHLI 1 M (puc. 166, 2). BeposTtHo, npu 3acere-
HHH CTBOJIOB H BETBEH €PEBbEB H KYCTAPHHKOB HMEET 3HAUEHHE CTPYKTypa U KHC-
notHocTh (pH) Kopbl.

JNUJIATHBIE JTUIIARHUKH TIOCEAIOTCA Ha KAMHSX M CKalax M [peaCcTaBIeHbI B
OCHOBHOM HaKHMHBIMH BHAam#. Hanpumep, KOCMOMOIHTHBIN BHA PH30KAPIIOH reo-
rpaduueckuit (Rhizocarpon geographicum) BcTpedaeTcs Ha CKalaXx M KaMHAX OT
ADKTHKH 10 TPOIIHKOB. ETo TaJI;IoM HMEET KOHTPACTHYIO YEPHO-3EJIEHYIO OKPACKY,
HaNnoMHHAIOUIYI0 reorpadu4ecKyo KapTy, ¥ NpHAaéT cKajlaM, KAMEHHBIM OCBIMISM
NECTphIi Apkuii Bua. Cpeliv SNHIUTHBIX JHIIAKHUKOB Pa3iHYaloT Kajablie(UIbHbIE
BHUIBI, )KHBYIIHE HAa H3BECTKOBBIX MOpOJAaX H KanbleQoOHblEe — XKHUBYIIUE Ha KpEM-
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He3EMHBIX nopoaax. OnHaKo, CYIIECTBYIOT H HHIN((EPEHTHBIE BUADL, TIOCENAIOLIH-
€csl KaK Ha TeX, TaK U Ha ApYIHX.

Oco0y10 3KOIOTHYECKYIO IPYIITY COCTABIAIOT BOAHbIE JIMIIAMHHKH, [IOCTOAHHO
WM OOJIBIIYIO YacTh rofia HAXOASIMECS B BOJIE WIIH MO BOAOH. JTa HEMHOTOYHCIIEH-
Has TpyIna u3ydeHa cja6o. Cpeny HUX €CTh IPECHOBOIHBIE H OOHTAIOIIHE B CONEHOM
BOJIE, B CTOSYMX BOJOEMAX U B OBICTPO TEKYLLMX peKaX M pyubsX. JlepMaTokaploH ped-
HoM (Dermatocarpon weberi) TOKPBIBAET KAMHH M CKaJINCTOE JIOXKE PYYbEB, PEYEK H
ceeTbiX 03&p Kapenuu kpynHbIMH cepoBaTo-0ypbIMH JIHCTOBAaTHIMH TAJIZIOMAMHU.

bnaronaps cuM6uoTpodHOH npupoae MTHIUAHHHUKH 3aCe/ISI0T OTPOMHOE KOJIH-
4ecTBO CyOCTPaTOB: MOYBY, APEBECHHY, KAMHHM, CTEK/I0, METAJLT (MX HAXOIWJIH Ha CTa-
PHHHBIX MyIIKaxX), Yepenuuy 1 T.1. Bcero crucok, Ha KOTOpPbIX HaXOIWIIH JIMIIAHHH -
KH, HacuuThIBaeT okoio 400 cybcTparos.

OnHuM U3 GaKTOpOB, OrPaHHYHUBAIOUIMX pacCeNeHUe JTHIIAHHUKOB, ABIAETCA
YHCTOTA COCTaBa Bo3AyXa. B CBi3M ¢ 3TUM 30HBI, NPHIETAIOLINE K KPYIIHBIM IpO-
MBILIJIEHHBIM TOPOAaM H NoceakaM, OeIHbl THIIaHHHKaMH.

YCTaHOBIIEHO, YTO KOHLEHTPAIMH cEPHUCTBIX Ta3oB — SO, u SO, okono 150—
170 mMr/m® 1 HekoTOpBlE APYTHE IPUMECH B BO3JyXE CHIBHO TOPMO3AT POCT M Pa3BH-
THE JINIIAaHHUKOB. TOPMOXKEHHE POCTa MHIIAHHHKOB HAYHHAETCA IPH KOHIEHTPaLHU
JIByOKMCH cepbl B Bo3nyxe 0,05 Mr/m? , a nipu koHueHTtpamuu e€ 0,3 Mr/m® TMinalHUKH
ucuesaroT (JMmaiHukKoBas “nycThlHa”). [laryOHoe BAUAHUE Ha JMIIAHHUKH OKa3bl-
BAIOT HE TOJBKO OKHMCIIBI CEPBI, HO U APYTHE 3arps3HUTENH — OKHCJIbI a30Ta, OKUCh
yIiepona, coeIMHEHHA dropa U ap.

[Ipu 3TOM CpenH JMIIAaHHUKOB MOXHO BBIIENIUTh BHbl, OTHOCHTENBHO BBIHOC-
JUBblE 1O OTHOLUIEHHUIO K 3aTPSA3HHUTENSAM — HEKOTOPHIE BHIbl POJOB JIEKaHOpa
Lecanora, xcanropus Xanthoria, dbucuus Physcia, anantuxust Anaptychya. Jto no-
3BOJISET MCIOJIB30BATh JIMUIAHHUKH IS OUEHKH YHCTOTHl BO3AYXa B HAaCENEHHBIX
NYHKTaxX M A8 MOHUTOPHHTA COCTOSIHHA OKpY’KalolleH cpenbl B 0MocdepHBIX 3aIo-
BEIHHKaX.

Ha ocHoBe pa3HOii 94yBCTBHTEIBHOCTH OTJENBbHBIX BUIOB JHIUAHHUKOB K 3ar-
PA3HEHMIO BO3[yXa pa3padOTaHO HOBOE HAMPABIIEHHE B IMXEHOJIOTHH H 9KOTIOTHH —
JIMXeHOMeTPHs 'MTH JIMXeHOMHANKAIMSA. 3arpSA3HEHHOCTD BO311yXa ITPH 3TOM OIlpe-
JIEJIETCS 10 BUIOBOMY COCTaBY, O0MJTHIO, 9aCTOTE BCTPEIaEMOCTH, CKOPOCTH NPHPO-
CTa JIMIIaHHUKOB — HHIUKATOPOB.

CucTreMaTHKA JIHIIAHHHKOB

JInmaHHUKY HaCYMTHIBAIOT OKOJ10 20 ThICAY BUOB. B OCHOBY BBIENEHHA TPYIIIT
JIMIIAHUKOB KJIaeTCs CUCTEMaTHYeCKasi IIPUHaIeXHOCTh MUKoOHOHTa. 1o aTOMY
IPU3HAKY JIMIIaHHUKH MOAPA3AesAiOT Ha ABE IPYINbl: CyM4yaThle WM aCKOMHUIIETHbIE
JAMIIAAHUKK U 6a3uHaIbHbIE THIIAHHUKY.

CyMuarble JHINARHUKH BKJIIOYAIOT BU]Ibl, MMEIOILIHE B Ka4e€CTBE MUKOOHOHTA
cyMuarbli rpu0, oOpa3ylolIui Ha Ta/JyIoMe MEPUTENHH WK anoreuudd. Crona OTHO-
CHTCS Nojassonlee OOJMBIIMHCTBO JIMIIAHHUKOB, OTAETbHbIE BUB! H OHOMOTHYEC-
KHE 0COOEHHOCTH KOTOPBIX MepedrciieHbl Bbilue. Bece cymuarbie TUaiHUKH Kak JIH-
XEHH3HpOBaHHbIE IpUObI OTHeCEeHB! K 12 MmopsaKaM acKoMHUKoTa. J{ecsTh M3 HUX BKJIIO-

! JIuxeHOMETpHEN TakKe Ha3bIBalOT METON JATHPOBKH BO3pacTa CyGCTpaToB, 3aceNéHHBIX JIMIIaiHHKa-
MH (apXHTEKTYpPHbIE NaMATHHKH, OOHaXXEHHS FOPHBIX TOPOA H T.M.)
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Pucynox 174. Basuauaneneie mumaitiukn: 1 — Cora pavonia, 2 — poroBuiHble TUIOJOBBIE Tela
Clavulinopsis septentrionalis. BasuanasbHble IMIAHHUKY ¢ TUTONOBBIMH TETaMH B (HOPME LUIATOYHORO
rpuba: nonepeyHslit paspes yepes NIoaoBoe Te0: 3 — Omphalina leucdilacina; 4 — O. ericetorum.

YalOT TOJIBKO JIMILAKHUKM (TIop. Arthoniales, Caliciales, Lecanorales, Lichinales,
Patellariales, Peltigerales, Pertusariales, Pyrenulales, Teloschistales, Verrucariales),
a nBa nopsaka (Dothideales n Ostropales) conepxat Kak JMILIAHHHKH, TaK U CBOOGOI-
HOXXMBYILIHE CyM4aThle IPHOBI.

basnananbHble MMIIARHUKA BKITIOYAIOT BUMI C TIOOBBIMH TEIaMH 0a3uI1-
OMHLETOB (B OCHOBHOM M3 IPYHIbl THMEHOMHLETHI). MOpdOIOrHYecKH OHU COOT-
BETCTBYIOT CBOOOJHOXKHUBY MM GasunroMuuetam. [Ipu 3ToM onu TIOBTOPAIOT hopMy
HX TUIONOBBIX TeJ, KOTOPBIE B 3TOM Cllyyae COAepar cjioi Bogopociei. [Tnonosoe
Te€JI0 GOPMHUPYETCS Ha PHIXJIOH CIM3NCTOMN IUIEHKe, COCTOAWIEN U3 rud rpuba U Kie-
TOK MJIM KOPOTKHMX HHTEH BORZOpOC/H. Takue IMIIAHHUKK 9acTo (aky/IbTaTHBHBL, U
COCTaBIIAOLIME UX TPHO M BOLOPOC/IL MOTYT CYIIECTBOBATh OTAEbHO. B ciyuae 6a-
3MIMANbHBIX JIMIIAAHUKOB CMMOHO3 rpuba M BOIOPOCIH He NPUBOAMT K 06pa3oBa-
HHIO HOBBIX THTIOB TaJ/IOMOB, KaK y CyMYaThIX JTMIIAHHUKOB. B HUX He 0GHapykeHb!
cnenudyyeckre THIIaHHUKOBBIE BELIECTRA.

Bce nepeunciennsle 0coGeHHOCTH 6a3UIHATBHBIX THIIANHUKOB YKa3bIBAIOT Ha
MX OTHOCHMTENIbHYIO 3BOTIOUMOHHYIO MOJOAOCTh. B 3TOM Cliydae cuMGuoTHYECKHE
B3aHMOOTHOIIEHHSA BOLOPOC/H ¥ 6a3uIHATILHOTO rpuba He 3aKPENMIINCh B NPOIECCe
SBOJIIOLHH H HE TIPUBEIH K 00Pa30BaHUIO HOBBIX MOPGOIOTHYECKUX THIIOB TaLIOMa
1 GHOCHHTE3Y 0COOBIX JIMIIAWHUKOBBIX BelecTB. Basuanabuble TMIIAHHUKH BKIIIO-
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4alT 0k010 20 MpeuMyLIECTBEHHO TPOIIH-
YeCKHX BHJOB U H3y4eHbl OTHOCHUTEIbHO
maso (puc. 174).

B xauecTBe MpUMEPOB MOXKHO HA3BaTh
kopy (Cora psvonia)— camblii pacnipocTpa-
HEHHBIH B TPONHKaX BUA Oa3uaAHaIbHBIX JTH-
WaiHUKOB. Ero MUKOOMOHT OTHOCHTCA K
pony Thelephora , a buxoOHOHT — 3en€Has
Bopiopociab U3 pona Chlorococcum. 310t 11-
A HUK pacTET Ha I0YBE U HMEET BUJ 00Jb-
wux (zo 10 cM B 1MameTpe) CBETIIO-CEPBIX
IJIACTHHOK, HECYILUX Ha HIDKHEH CTOpoHE
rMMeHMH. B LeHTpe TalioMa pacnookKeH
cno# Bopopocned (puc. 174, 1,175). Hpy-
rod 6a3uauaabHbIN JTHIUAWHUK MYJIBTHK/IA-
ByNa 3arutecHesenas (Multiclavula mucida)
uMeeT MUKOOHOHT U3 pona Clavulinopsis n
¢GHKOOHOHT — 3eNn€HBIE BONOPOC/H
Coccomyxa wiu Chlamydomonas. Ero xa-
paKTepHBbIE ISl pOraTUKOBBIX HU3KHe Oy/1a-
BOBH/IHBIE TUIOIOBBIE Teja BbIPACTAlOT M3
NPHUKPEIIEHHON K THHJIOH JpeBECUHE I'PH-
60-B0JI0OPOCIEBOI NAEHKH. Bau3kui BHI
cxopHoro crpoenus — Clavulinopsis septen-
trionalis (puc. 174, 2).

Pucynok 175. Cora pavonia. A — taniom;
b — 6asuausa; B — npononeHblf paspes ru-
MEeHHaJILHOTO CJIOA.

3HayeHHe JHILANHUKOB

SBnssicb cMMOHOTPOQHBIM (aBTO-reTEPOTPOGHBIM) KOMITOHEHTOM OHOT€OLECHO-
30B, JINIIAHHUKH OJHOBPEMEHHO OCYLIECTBIAIOT (POTOCHHTE3, CHHTE3UPYS U HaKaIl-
JMBas OpraHHYECKHUE BEIIECTBA, H B TO )K€ BPEMS pa3/iaraloT MUHHEpabHble COEUHE-
HHA, 4TO NO3BOJISET UM NEPBBIMH KOJOHM3HPOBATh CYOCTpATHl, f1€/1as HX NPUTOIHBI-
MH 1UIA JaJbHEHIIEro 3ace]eHUs BhICIIUMH pacTeHUAMU. TakuM o6paszoM, OHH yda-
CTBYIOT B CAMOM HadaJle o4Bo0Opa30BaTeIbHOTO Mpoliecca. IT0 OCHOBHAS U BaX-
HeHIas GyHKUMA TMIIaHHUKOB B IpUpofe. B HexoTophix GHOLEH03aX, HAIPUMED B
TYHZAPE H BBICOKOTOPbE, OHH SABJSIOTCSA OCHOBHBIMH JOMHHHUPYIOIIMMH KOMIIOHEHTA-
MH, YTO 00€CMEeYNBAETCS UX OATOBEYHOCTBIO, YCTONYHBOCTHIO K HEOIArONPUATHBIM
YC/IOBHSIM, HETPEOOBATEIBHOCTBIO K ITUTATEBHOCTH cyOcTpara.

[IpakTHYeCKOE MCIO/Ib30BAHHE JIMIIAHHUKOB orpaHnyeHo. KpoMe ykasaHHOH
BBILLIE JIMXEHOMHIMKALIMY YHCTOThI BO3yXa H 001IEeH OLIEHKH OKpY)KaIOLIeH Cpebl,
JHIUaHHHKH B OFpaHHYEHHBIX KOJIHYECTBAX UCIOIb3YIOT KaK Chipbe B mapdroMepHOH
npombiiieHHocTH. HanGosnbiiee 3HaueHe 31€Ch MIMEET YBEpHUS CMBOBas Evernia
prunastri, 13BeCTHas Ha MHPOBOM PbIHKE Kak “Iy0oBblii MOX” — mousse dechene.
W3 Hero nosy4aroT KOHUEHTPHPOBAHHBIH CIUPTOBOH 3KCTPAKT — PE3MHOM, KOTO-
pbIil HCIIO/IB3YETCA B Ka4€CTBE ApOMAaTHYECKOTO KOMIIOHEHTA 1/ HEKOTOPBIX TYXOB,
a TAKOKE UTA MPUAAHUS IyXaM CTOMKOCTH. DTOT Xe JTHIUaHHUK HCToNb30Batu B JIpes-
HeM Erunre a1 apomaruszauunu xneba.
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C rry6oKo¥ IpeBHOCTH JTHIIAHHAKH C1Y>KUIH CBIPBEM IUIA MOJYHYEHHSA KpacH-
teneil. Hanpumep, Roccella tinctoria mcnonp3oBanack NN HPUTOTOBJIEHHS CHHEH
KpacKH, KOTOpas MpH 100aBKe YKCYCHOH KHCJIOTHI Ia€T IypITyPHBIC, KPACHBIE H XKEN-
Thle TOHa. U XOTs B HacTosAlLEE BpEMs TaKHE KPacKH NONYy4al0T CHHTETHYECKHM ITy-
TEM, 10 CHX MOpP B TEKCTUJIbHOMN MpoMblilieHHocTH LoTnannuu HekoTopbie BHIbI
TPaIHUHMOHHBIX IIOTIAHACKHX TBHAOB OKPAILIHUBAIOTCS TOJNBKO KPACHTEISIMH, A00bI-
THIMH U3 JIMIUIAHHHKOB.

Hau6ospnee npakTHyeckoe 3Ha4€HHE JTHIIafHUKH HMERT 11 HaponoB CeBe-
pa, TIe OHH COCTAaBJIAIOT OCHOBHOH KOPM JUIS CEBEPHBIX OJIEHEH.

HanGosnee nepcnekTHBHO B IPaKTHYECKOM OTHOLIEHUH HCIIOIb30BaHHE JHILAH-
HHKOB B MEIUIIMHCKHX e/saX. [lepBble cBeneHns 00 HCIONb30BaHHH JHIIAHHHKOB B
MEIHIHHE OTHOCATCS K ITyOOoKoi ApeBHOCTH. [T 3THX 1eel ux ynorpetiisuim eme
B [IpesneM Erunre 2000 et nazaa. Mcxons U3 Toro, 4ro JHIIaiHHUKH 06pa3yloT crie-
nudHYeckHe BelecTBa, He CHHTE3UPYEMble IPYTHMH OpraHM3MaMH, OHH MOTYT OKa-
3aThCs MEPCIEKTHBHBIMH [T IIOHUCKA M MOTY4€HH HOBBIX OHOMOTHYECKH aKTHBHBIX
BELIECTB. ¥ BOJAHBIX YKCTPAKTOB MHOTHX BHAOB JIMIIaHHUKOB Oblj1a OOHapysKeHa 3Ha-
4yMTEeNbHAs aHTHOaKTEpHaIbHag akTUBHOCTE. B 1950-¢€ rr. u3 numainnkoB 611 mo-
JTy4eHbl penapatbl 3BO3HH-2 WM NapajHL{H, MTPUMEHABLIHNACS MPH JICYEHHH OT-
KpBITOH opMbI TYOEpKYTI€3a NTErKUX, YCHUMHIIMH, HCIIOIb30BAaBLINIICS IPH JIEYEHHH
TyOepKyIé3a U HEKOTOPBIX KOXKHBIX 3a001eBaHMH, npenapar “bunan” (HaTpHeBas conb
YCHHHOBOM KHCJI0Th) — 3¢ (PpeKTHBHOE Hapy)KHOE AaHTHMHKPOOHOE CPEACTBO 1A Jie-
YeHHs paH, Halllelllee TPHMEHEHHE B XUPYPride CKOH IIpaKTHKe, TIPH JICYEHHH 0)XKO-
roB. buHau Ob11 paspabotan corpyanrkamu boranndeckoro uacturyta AH CCCP B
Jlenunrpane. MicxoqHeIM ChIpbEM JUTA IIPHTOTOBJIEHHS MIpeNapara cIyXaT THIIaiHH-
KH POJIOB KJIAJIOHHS, YCHes, aJIeKTOpHs, YBepHHs, mapMeauns. MccienoBanus B 3ToM
HarpaBJICHHH NPOBOASTCS BO MHOTHX CTpaHaX MHpa.

I[Tpu o4eHb MeJIEHHOM POCTE JTMIIAHHUKH SBISIIOTCS AOArOKUTEIIMH. CpeaHuii
BO3DPAcCT JIUCTOBATHIX SMU(UTHBIX H DMMIEeHHBIX JIMILIAHHUKOB, ONPENENEHHbIH MO Be-
JIMYMHE €XXETOMHOT0 MPHPOCTa TalJIoMa M €ro 1HaMeTpy, coctapisier 30-50 set. Bos-
pacT OTAENbHbIX TAJUIOMOB, B OCHOBHOM HAKHITHbIX JIMILIAHHHKOB, ONpPEAENEHHBIH M0
KOCBEHHBIM MpH3HaKaM, coctasisfeT okoino 600 ner. JInwaiitHUKH, 0COOEHHO ¢ yYETOM
HX MEMJIEHHOIO pocTa M 0coboil posn B GHOreoleHo3ax, HyXaarorcs B oxpane. Mx
HCIT0/Ib30BaHUE B MPAKTHYECKOHN JEATENBHOCTH B OCHOBHOM HEIENECO00pasHo.

HAPCTBO PROTOZOA.
MUKCOMUILETHBI NN CJIIM3EBUKU

MHUKCOMHIIETH! B IHPOKOM CMBICIIE H TPAAHIIHOHHOM NOHHMAaHHH B HaCTosIEe
BpEMs OTHOCAT K napctBy Protozoa (Olive, 1975) unn Protoctista (Whittaker, 1969)
(cM. ctp. 7). Mx oO6bennnser naandue GarorpodHoi cramum.

Ota rpynna BKJIIOYacT 3yKapHOTHblE TeTepoTpodHblE OPraHW3MBbl, BET€TaTHB-
Has (TpodHueckas) cTafus KOTOPBIX IPEACTaBICHA TOMBIM MHOTOSAEPHBIM [IPOTO-
NJIACTOM, COCOOHBIM K aMeOOHTHOMY IBHXXEHHIO 10 cyOCTpaTy — IJ1a3MoAHeM (pHC.
176). Pexxe — BereraruBHOE TeNO ONHOAACPHAS aMeOa (aMeGOMA) HIIH NCeBAoNIa3-
MOIHH, r1e aMe0ouabl He TepAIT cBoeH 06ocobnenHocTH. Cnoco mMUTaHus B oc-
HOBHOM TOJIO30MHBIN. Pa3zMep uX — OT HECKOIBKHX MHKPOMETPOB 10 HECKOJbKHX
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Pucynok 176. [1nazmoauii B kjieTke KOPHEBOro Bosiocka kamyctsl (o J. P. Braselton, Ohio University
USA — http://www.oak.cats.ohiou.edu).

caHTUMeTpoB. PenponykTUBHAS cTafus — MPOCTOH MM CJIOXKHBIH CIIOPAHTHH (pHuC.
178-180).

Y MHKCOMMIIETOB CJIOHBIH UKI Pa3BUTHS, BKIIOYAIOIUH 300CNOPHI C IBYMS
IIaAKUMH KTYTHKaMH, TalJIOUAHbIC H JMIUIOHIHbIE MHKCOaMeObl, Y MpeicTaBHTe-
aeH aByx otaenoB — Dictyosteliomycota v Acrasiomycota — TOABHXKHAS CTaJ U
OTCYTCTBYET.

B 601pMIMHCTBE MUKCOMHIIETBI — CallpOTPO(]BbI, XKHUBYLLUE B THHIOH APEBECH-
HE 1 JIUCTOBOM onaje. HeMHOrHe — BHYTpHKJIETOUYHbIE apa3uThl pacTeHui. [ pynma
BKJIIO4aeT 0k010 500 BUAOB M noapa3ienseTcs Mo YpOBHIO OpraHH3altu MJ1a3MOIus,
0COOEHHOCTAM IMK/Ia Pa3BUTHA M crlocoby MUTaHHUA: capoTpOGHOMY MM MapasMT-
HOMY Ha 4 oTaejia ¥ 6 KJTacCOB.

OTaedibl 1 KJAACChI MHKCOMHMILETOB

OTtnensl Knaccsl

Myxomycota Protosteliomycetes
Myxomycetes
Ceratiomyxomycetes

Plasmodiophoromycota Plasmodiophoromycetes

Dictyosteliomycota Dictyosteliomycetes

Acrasiomycota Acrasiomycetes
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O1aEN MUKCOMHUETBI — MYXOMYCOTA

Otrnen cocTaBifIOT THITHYHBIE MHKCOMHULETHI. BeretatiBHOE Teto — (aror-
podHasi cTanus 3KCTpaLE/UTIONpHAas U aCCUMHIIATHBHAA da3a — canpoTpodHsbIit
nmnasMonuit. Umeercs noaBrxHas cTaaus — MUKcopaareJuiAThl. B coctas kierou-
HBIX CTCHOK CIIOPAHTHEB U CIIOP BXOAHUT UEJIIOJIO3a. Bxiouaer TpH KJ1acca.

Kinacc MUKCOMHMUETBI (MUKCOTACTPOBBIE) — MYXOMYCETES
(MYXOGASTEROMYCETES)

Haubonee xpynHsli Kiacc oTAelNa, BKIr4amuH okoao 400 Buaos carnporpo-
¢doB, oOUTaIOIIMX IIaBHBIM 00pa30oM B jiecax. [l1aaMoamii 5kMBET BHYTPH pacTHUTENb-
Horo cyOcTpara: B IyOMHe THHIOIIMX NHEH, Bajie)ka, B JIECHOH IOACTHIKE CpedH
OMNaBLIMX NEPErHUBAIOLUX JUCThEB. B cyGcTpare oH aMe6000pa3Ho nepeaBuraeTcs
co ckopocthio 0,1-0,4 MM B MHHYTY.

ITnasmomuii cogepxur okono 70-73% Bonel, 25-30% GenkoB. B ero cocrase
UMEIOTCS JIMNHUABL, [TTHKOTeH, MHIMEHTh] H HEKOTOPbIE IPYTHE BElIECTBA.

Snpa mrasmonus gumiodanel. Haxonsick B cyGcTpare, oH 001anaeT mojIoxH-
TeJIbHBIMH THAPO- U TpooTAKCHCAMH H OTpHULIATENbHBIM (oToTakcucoM. B ompene-
JIEHHbIH MOMEHT pa3BUTHs IUIa3MOIHMH, JOCTUTHYB ONpENeIeHHbIX Pa3MepoB, IpH-
00peTaeT NONoXUTEbHbIA QOTOTAKCHC, BBIITOI3acT HA IOBEPXHOCTH CyOcTpara, rue
€ro MOXXHO OOHapYXUTh B BHIE OECLBETHOH HIIH OKPALUI€HHOM CIH3HCTOH Macchl.
3nech OH NMEpPEeXOAHT K TeHepaTUBHOH cTaguM — 06pa30BaHHIO CIIOPAHTHEB CO CIIO-
pamu. OOBIYHO B CIIOPAHT MM MJIU B CIIOPAHTHH NPEBPaLaeTCst BECh 1a3MOAUH, IpU-
4eM 3TO NIpeBpallieHHE TPOHCXOIUT 04EHB OBICTPO, YaCTO B TEYEHHE HECKOIBKHX Ya-
coB. CnopaHTHH MHKCOTaCTPOBBIX pa3HooOpa3Hsl o ¢opMe U cTpoeHHo (puc. 178—
180). BHyTpH criopaHrues obpasyercs Macca Ciop H y MHOTHX POIOB U BUAOB 0CO-
6blc HUTH — KANWJIMINMA C HEPAaBHOMEPHO YTONIIEHHBIMH CTEHKaMH. DTH HUTH
06pa3yloTcs U3 craBIIMXCs IPH 00Pa30BAHUH CIIOP BaKYyOJIEH, HAXOIUBIIMXCSA B 11JIa3-
Moauu. OHY criocoOHBI, 61arofaps yTOMIUEHHAM CTEHOK B BHE KOJIEL, CHpae,
UIMITHKOB H T.J., K THFTPOCKONHYECKHM ABH)XCHHAM H COJIEHCTBYIOT, TAKMM 00pa3oM,
Pa3pHIXJIEHHIO H pacCEeHBaHHUIO CIOP.

O6pa30BaHHIO CIIOP M CIOPAHTHEB MPEIIECTBY T PEAYKUHOHHOE IENCHHE AU
JIOWAHBIX sijep mia3Moaus. [anaonaHbIe CIOPh], NONAaB Ha cy0CcTpart, NpopacTarT B
ralmiouHbIE 300CTIOPHI C ABYMS IIAAKHUMM )KI'YTHKAMH Ha Nepe/iHeM KOHIE. 300CMo-
PBI MOTYT Pa3MHOXKAaThCs ICNEHUEM, 3aT€M TEPSIOT )KI'YTHKH U NPEBPAIlaloTCs B rar-
JIOUJHBIE MHKCOaMeObl, KOTOPHIE TaKXKE MOTYT Pa3MHOXAThCs IETCHUEM, 3aTEM ITH
MHKCOaMeObl TONapHO CITMBAIOTCS U 00pa3yeTcs AUIUIONIHAs MUKcoameba. Y Heko-
TOPBIX BHI0B 3TOT LIMKJI YKOPOYEH H CITMBAIOTCS NOMAapHO 300cmophl. Cnusiaue y 60iib-
IIMHCTBA BHAOB OCYIIECTB/IAETCS TOJILKO MEXIYy MHUKCOaMeOaMH HIIH 300CHOPaMH,
HMMEIOIHMMH pa3Hble THIIBI CITAPHBAHHUA, T.€. HUMEET MECTO TETepOTAIIH3M. uIutona-
Hast MHKcoaMe0a paspacraercs, YUCJIO sep B HEH YBEIMYHBAETCS 3a CYET MHTOTH-
YeCKHX JeJIeHHH OUIUIOMAHBIX Aaep M TakuM o0pa3oM BHOBb 00pa3yeTcs Mia3sMo-
JMH, yxonsuuii Bry6s cy6erpara (puc. 177). Dto obmias cxema HUKIA pa3BUTHA
MHKCOMHIIETOB, OT KOTOPOH MOIyT OBITh OTKJIOHEHHA. Tak, HMEIOTCA YKa3aHHUs Ha
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npopacraHue

Havano
‘ nnoagoHoWeHunA
>3y

cTapbii

nnasmogun nnasmoramms

MONoAOH
nnasmoguu

Kapuoramvs
(3urota)

Pucynok 177. LIMka pa3BHTHA MHKCOMHIETOB.

HaJIM4He Y canpoTpO(HBIX MUKCOMHLETOB GECIIOIOr0 Pa3MHOXKEHHS ABYXKIYTHKO-
BbIMH 300CIIOPaMH, 00pa3yOLUMHCA U3 OTAETHBIIMXCS YYaCTKOB IIa3MOIHS.
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Pucynoxk 178. Trichia: 1 — rpymnna ciopaHrieB; 2 — HHTb KalH/UTHLIHS U CITOPbI; 3 — pacKpbIBLIMHACS
CHOpaHrui.

Pucynox 179. Stemonites: | — MoJiofible CHOPAaHTUH; 2 — 3pesble CMOPaHrHK; 3 — HOXKA U KanWUid-
LMH ¢ KOJTOHKOH.

IlInpoko pacmpocTpaHeHs! B JlecaX Ha MEJKHUX IIWIYILIKaX BUIABl POIOB: TPH-
xust — Trichia, ¢ MEIKHMH 30JIOTHCTBIMH LIUIHHAPHYECKHMH CIIOPAHTHAMH 1-2 MM
BBICOTOH, pacnojo)KeHHBIMH TeCHbIMH Ipynnamu (puc. 178) u cremonutec — Ste-
monites, CIOPaHTUH KOTOPHIX NMOCJe pa3pyLieHUs 000J04YKH HMEIOT BHI KPOLIEYHbBIX
NepbllIeK TEMHO-KOPHYHEBOTO LiBeTa 5—15MM BBICOTHI. B 3TOM cTaguu oHM cocTOAT
U3 KallWUTHIIAS, BETBSILErocs ¥ 00pa3yIollero ceTo4Yky Ha JAJIHHHOH, TOHKOH HOXKeE,
KOPHYHEBOTO OT MOKpHIBaKOLIeH ero Macchl crnop (puc. 179).

XOopolo 3aMeTHa M 4acTO BCTPEYAETCS Ha 3aMILIENION ApeBeCHHE JINKOorasa ape-
BecuHHas Lycogala epidendrum. Ee 1oBOIbHO KpyNHble, 10 1 ¢M B /iHaMeTpe, apo-
BUJIHbIE IUIOOBBIE T€1a KOPaJIOBO-KPAacHOH OKpPackH NMpEACTaB/IAI0T co0oH coeau-
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Pucynok 180. Lycogala epidendrum: A —- 3tanun; b — 3peibli dTanui B paspese; B — ncesaoxanui-
auuui, I' — cnopsl.

HEHHE HeCKOJIbKHX CITOpaHrHeB moj obuei o6onodkoi. ITpu 3ToM cobcTBeHHBIE 000-
JIOYKH CIOPAaHTHEB pa3pyllaloTCA, a UX OCTAaTKM 00pa3yloT NCeBAOKANHJIIMIMIA.
Takoe MmIon0BOE TENIO MUKCOMHLIETOB Ha3blBaeTcs 3Tanuil (puc. 180).

Kunaccel Protosteliomycetes u Ceratiomyxomycetes BKIHO4alOT OYEHb NIPOCThIE
M0 CTPOEHHIO CanpoTpOdHble MUKCOMHIIETH! C MUKPOCKOITHYECKHMH Ma3MOANAMH
u cropaHrusamiy ¢ 1 unm 2—-8 cnopamu. IlonoBoi npouecc He 0OHapyXeH.

OTAEJI IIASMOAUOP®OPOBBLIE — PLASMODIOPHOROMYCOTA

Bupab! MIMEIOT HHTpaLEITIONAPHYIO GaroTpodHy0 cTaguIo, T.€. BHYTPHKIETOY-
HbIH (MapasuTHdeckuii) mwiazMoauid. OTIHYaroTCs CIOXKHBIM LUKJIOM Pa3BUTHS, BKJIIO-
YaIOIHUM IPOMODKUTEILHbIE IO BPEMEHH FaINIOMAHYIO H JUIUIOU IHYIO cTaauH. Brutto-
YaeT oauH Knacc Ilnasmonnodopomuuerec — Plasmodiophoromycetes.

BuyTpukierounble napasuTsl BeICLIMX pacTeHuit. He o6pa3yloT cropaHrHes.
BMmecTunuiiem crnop cTaHOBSATCS MOPaXKCHHbIE KIETKH PacTeHUst — Xo3auHa. L{ukn
Pa3BUTHS B THIIC CXOICH C TAKOBBIM Y MHKCOTACTPOBBIX, HO OTIHYAETCs eule 00Jb-
el CNoXXKHOCTBIO 32 CYET YMUIMHEHHMS raiouaHoi crajuu. HaubGonbluee 3HaueHue
uMeeT po nasmogHodopa Plasmodiophora ¢ xopomo u3y4eHHbIM BUIOM P, brassicae
Bo30OynuTenem 3aboneBaHus — KHJIa KpecToUBeTHRIX. [Tapasut nopaxaeT KOpHH Ka-
MyCThl U APYTMX KPECTOIBETHBIX, BbI3bIBasg Ha HUX Oonblune omyxond. OcoGeHHO
BPEIOHOCEH AJIs paccaibl B MapHMKaX, Takas paccaja He JlaeT KodaHoB. Ecmu xe
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PucyHok 181. Bo36yauTtenb KuiIbl KpecToUBeTHbIX Plasmodiophora brassicae: 1 — oMyXony Ha KOPHAX
KamyCThl; 2 — KJAETKH PaCTEHHs C IUIa3MOAHEM NMapa3nTa; 3 ~— KJIeTKH PacTeHHs CO CTOpaMH MapasuTa.

NOpaXeHO B3pOCJIOE paCTEHHE, TO Ko4aHbl Helopa3BuBatoTca. Ha cpesax yepes omy-
XOJIM BHIHBI THIIEPTPO(HUPOBaHHBIE KIETKH C JKEJITOBAThIM IIA3MOJUEM Iapa3HTa,
YaCTO 3aMONHAIOUIMM BCIO KIETKY XO35MHA, WIH 3epHUCTOH Maccoii criop (puc. 181).
300poBble KIETKH, OKPYXalolue HHOUIMPOBaHHbIE, HHTEHCHBHO JEAATCSA, 3a CYET
dero 1 0Opa3syroTcs onyxond. KopHH pacTeHus Mpu 3ToM pa3BuBatotcs moxo. [Tocne
CTHUBAHHUSA OMYXOJH CIIOPBl 0Ka3bIBAIOTCA B MOYBE, [1€ MOT'YT COXPaHAThCA B Teye-
HHME MHOTHX JIET.

[ukia pasButus P, brassicae. Oxa3aBLIMeCs B T0YBE CIIOPBI IPOPacTaroT, 0Opa-
3yst IBYXTYTHKOBBIE 300CIOPHI, KOTOPBIE TEPSIOT KTYTHKH U NPEBPAILAIOTCA B rall-
nouaHele MEKcamMeObl. Takne MHUKcaMeOBl J)KMBYT B 110YBE, 3aTEM NPOHUKAIOT B KOP-
HEBOH BOJIOCOK, U pa3pacTasch, 00pa3yroT NepBHYHBIHN raluIoHIHbIA m1a3Monui. On
He NPOHMKaeT ITYOOKO B TKAHU KOPHA U HE 00pa3yeT omyxonei. 3aTeM OH BBIXOAHMT
13 KOPHEBBIX BOJIOCKOB U (POPMHPYET rarIoUMIHbIE 300CHOPBI (KOTOPBIE MOXKHO TPaK-
TOBaTh KaK FaMeThI ), MONMAapHO KONYIHPYIOIIHe H 06pa3yoire CHayana ABYsAepHyIo,
a 3aTeM, MOCIE CIMSAHUA SAEP, TUITIOUAHYIO 300CNOpY, KOTOpas TepSET KIYTHKH U
NpeBpallaeTcs B QUIIOUIHYI0 MHUKcoaMely. TTocnennas 3apaxaeT KIeTKH KOpHS
pa3pacTaeTcs B HEM B AMIUTOMIHBIA BTOpUUHBIHN 11azMonuit. I[Tocne nepuona Berera-
THBHOTO POCTa U MEHOTHYECKOrO AEIEeHHA ANEp BTOPUYHBIH NMITa3MOMi pacnanaer-
sl Ha rarIouAHbIE copbl. Heo6XonumMo OTMETHTB, YTO AMILUIOMIHAS CTaAUs IPUYPO-
YeHa K TKaHAM PacTEeHMA-XO3IMHAa M UMEHHO AMIUIOHIHas MHMkcoaMeba criocobHa
BBI3BIBaTh OCHOBHOE 3apa)KeHHE PACTEHHs-X0351HHa ¢ 00pa30BaHUEM OMyXO0Jei (PHC.
182).

Ot 3TOrO LIMKIa MOTYT OBITE HEKOTOPBIE OTKJIOHEHHA. B 4acTHOCTH BTOpHUYHOE
3apa)kKEHHE KOPHA MOXKET OCYIIECTB/ATbCA ABYANCPHOH MIM AMIUIOMZHOHW 300CHO-
pO¥, MHHYS CTaMIO THIUIOMIHON MHKCOaMEDHI.

Eute onuH BHI, CO CXOOHBIM LIHKIIOM Pa3BUTHs, UMEIOIIHIT TPaKTHYECKOE 3Ha-
4eHHe, CIIoHrocnopa Spongospora solani — Bo30yauTeNb MOPOLIMCTOH NApIIH Kap-
todens. [TopaxaroTcs KIyOHH, Ha MOBEPXHOCTH KOTOPBIX 00pa3yroTCs A3BOYKH C KO-
PHYHEBAThIM NOPOIUIMCTHIM cCOfeP)HMMbIM. CIIOpBI 3TOr0 Mapa3uTa B KJIETKE XO3IHHA
CKJI€eHBI B ry6uarble KoMoukH (puc. 183).
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Pucynok 182. Lukn passutus Plasmodiophora brassicae (mo: Agrios, 1978).

OtcytcrBue quddepeHIHPOBAHHBIX CIOPAHTHEB B LIMKIIE PA3BUTHSA I171a3MO/IH-
0(OpOBBIX OTHOCAT 3a CUET BHYTPHKIECTOHMHOTO NApa3MTH3Ma, KOTa CTeHKH KJIETKH
pacTeHUA-X03HHA BBINOIHAT QYyHKIHMH 000IOUKH CLIOPAHTHS.
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Pucysox 183. Bo3Oyaurens napun kaprodens Spongospora solani: | — napiua Ha KayOHsXx; 2 — ry6-
YaThle KOMOYKH CTOp B KJI€TKe KJIyOHS.

Ot1aEa ANKTHOCTEJIMEBBIE — DICTYOSTELIOMYCOTA

BxirouyaeT MUKCOMHLIETONIOXOOHBIE OpraHU3MBbl, aCCHMMIIALIMOHHAS (TpodHyec-
Kasi) CTausl KOTOPbIX CBOOOAHOXKMBYLIIHME MHKCOaMeEOb], Pa3MHOXKAIOLIHECS TPOAOIIb-
HBIM JICJIEHHEM, a 3aTEM NEPE] PAa3MHOXKEHHEM CIIOpaMM 00bENHHAIOIIMMHUCS B IICEB-
aortazmonanii. OOpa3oBanue IICEBIONIA3MONHS MPOUCXOAUT MYTEM CIION3aHHs (ar-
perauuu) MUKcoame0, He TEPSIIOLLMX MPH 3TOM CBoeH 000C00IEHHOCTH. DTHM ICEB-
JOMIa3MOIMA OTJIHYAETCS OT HACTOSLIETO MmiIasMonus. MukcoameObl B OCHOBHOM C
HUTEBUIHBIMH BBIPOCTaMH — MCeBAONOAMAMHU. Slnpa ¢ nByms u Oonee nepudepu-
YeCKMMH AapblUKamMH. KieTouHble CTEHKHM CIIOPAHTHEB U CIIOP COAEPIXKAT LIEJITIONO-
3y. [louBeHHBIE canpoTpodbl, xKHUBYLIHE B OOraTbIX OPraHH4eCKUMH BEIIECTBAMH CYO-
CTpaTax, HalpUMeEp, B HaBO3€ M THUIOINMX PaCTUTEIbHBIX ocTaTkax. [Turarorcs B oc-
HOBHOM, 3aXBaTblBas KJICTKH OakTepuH M opraHuueckue yactuusl. [IpencraBurens
Dictyostelium discoideum, ooutaromui B HaBo3e (puc.184). [Ipu HCUC3HOBECHHH MTHIITH
(rononaHuu), OTAEABHO XUBYLIHE aMeObl CrION3al0TCs, 00pasys MceBaoIIa3MOIHi —
craxus arperanuu. Icesponnasmonuit D. discoideum nBuxeTcs Mo HaMPaBICHUIO K
MCTOYHMKY TEIa, yaBlIHBad nepenan temneparyp no 0,0005°C. B uem ame0r1, npu-
jeras apyr K apyry, GopMHUpYIOT HOKKY 3 MM B IHaMeTpe, Ha KOTOpoii obpa3yeTcs
cniopanru#t (cmopokapm) 0,2-0,3 MM B AnaMeTpe, ORETHIA LEUTIONO3HOH 0005104-
koH. OcobeHHOCThI0 MOP(ONOrHH JaHHOrO BUAA ABJIAETCS TO, YTO 3alHAS 110 XONY
JOBHXXEHHA YacTh ICEBIOMIA3MOH 00pa3yeT roIoBKy cropokapna, a nepenHis —
HOXKY — cnopo¢op. AMeOb! B HOKKE OTMHPAIOT U OHA CTAHOBUTCS 10JI0H. AMeObI
BHYTPH CITOPAHIHs NMPEBPAIAlOTCA B MOKOALIHECA CIOPHI, TaKXKe C LEJUTION03HOH
obonouxoit. M3 HUX NpU HACTymiIeHHH OMaronpHUATHBIX YCIOBHH BBIXOAAT aMeObl.
Taxo# UMKJI pa3sBHTHA OPOXOIMT 3a 3 — 4 nHA. DTOT BHI XOPOLIO pa3BUBAETCS Ha
CEHHOM OTBape ¢ 100aBIeHUEM KHILIEUHOM NMATOYKH B KAY€CTBE HCTOYHHKA TUTAHHS.
[ToaToMy OH mpencTaBIseT XOPOIIHH OOBEKT [T IKCIEPUMEHTAIBHBIX HCCIIEN0Ba-
HUH (M3yUeHHE TAKCUCOB, SIEPHBIC IMKIbI U T. I1.).

Y HEKOTOPBIX IUKTHOCTEIHEBBIX BbIABICHO CIMAHHUE IBYX TallsIOUAHBIX MHKCO-
amed CO CIUSAHHEM e ¥ MOCHENYIOUIMM MEHO30M.

7 — 2499
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Pucynok 184. IuxtHocrenuym auckoBuaHbld — Dictyostelium discoideum: | — ncenonnaMonuit npu
Pa3HBIX YBETHUYEHHsAX; 2 — UMK pa3Butus Dictyostelium.

JMKTHOCTETHEBbIE, MPEANOIOKHTENLHO, MPOUCXOAAT OT Haubosee MpoOCThIX
Myxomycota (xnacc nporoctenuensie). Mx cOmmxaeT mpUCyTCTBHE LEJUTIONO3HI B KiTe-
TOYHBIX CTEHKaX CIOpaHrueB u crnop. OCHOBHOE OTJIHYHE — OTCYTCTBHE MOIBHIK-
HBIX CTaguH.

OTAEN AKPABUEBBIE — ACRASIOMYCOTA

Knerounsre ciuzeBuku. Tpoduueckas (BeretaTHBHasA) CTaus — CBOOOIHO KU~
BYII{ie TOUBEHHBIE MHKCOaMeObl, OObEAMHSAIOUECS B ICEBAONIA3MOAMI Nepe] pas-
MHOXeHHeM. MukcoameOb! ¢ JIOMacTHBIMHU NCEBAOMOAUAMH. SIApo ¢ eHTpabHO pac-
IIOJIOKEHHBIM SAPHILKOM. [[Ba MocieHUX NPU3HaKa CYIIeCTBEHHO OTJIHYAKOT HX OT
JUKTHOCTENHEBBIX. B 1IHKIIe Pa3sBUTHSA OTCYTCTBYET NOABHXKHAS cTaaus (Mukcoda-
resatsl). Lennronosa He o6Hapyskena. CanpoTpodsl B MOYBE, Ha paCTHTEIBHBIX OC-
tatkax. Otnen Bkaroyaet 3040 BUAOB.

IIpencraButens Acrasia rosea (puc. 185). MuxkcoameObl ABHXYTCS C TOMOUIBIO
NiceBAONOANEB, NOTVIONAsA OAHOKIETOUHBIE OPTaHW3MBI U Aaxke aMeObl CBOETO BH/IA.
MukcoameObl 06pa3yroT MceBNOIIa3MOAUN OpaHKEBOTO L[BETA, KOTOPBIH 0CTaTOY-
HO GbicTpo A depeHuHpyeTCs Ha CIOPOHOCHBIH OpraH — COPOKapH, COCTOSMIMH
U3 HOXKKH M TOJIOBKH — coporeHa. COporeH pacwIeHAETCs Ha JOJIH, KaXas U3 KOTO-
pBIX 00pa3yeT NPOCTYIO WIIH Pa3BETBICHHYIO LIENIOYKY CIOp, 06pa30BaBILUXCS B/
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Pucynok 185. Akpasus posoBas Acrasia rosea. A-I" — npopactanne ciopbl MikcaMe60ii, HHIHCTHPO-
BaHHe ee H HOBoe npopacranue; Jl — arperauus Mukcoame6, E-H — obpa3soBanue copokapna ¢ mudde-
peHunposkoi Ha Hoxky (H) n coporen (Co); 3 — passeTBlieHHe coporeHa; I — ¢opMupoBaHue 13
MukcoaMe6 uenovek cnop; K — 3penstit copokapr.

CTBHE OKPYIJIEHHS OTAEIbHbIX aMe0 1 00pa30BaHHs HMH KJIETOYHOM CTEHKH. AMeObI
B HOXXKE HE OTMHPAOT, B OTJIHYHE OT JUKTHOCTEHEBBIX, a TAKXKE NPEeBPaliatOTCs B
CIOPBL.

[{uxut pa3BuTHs aKpa3HH po30BOH: MHKcoaMeba > MHLUMCTHPOBaHHE > HOBOE
npopacTaHue B MMUKCOaMeby > pa3sMHOXKEHHUE JIeIEHHEeM > arperaius MHKcoameb B
NCceBIOMIa3Moauii > GopMupoBaHHe cOpokapna (U3 HOXKKH M cOporeHa) > BeTBJie-
HHE cOporeHa > 00pa30BaHUE LIEMOYEK CIOp > cropa > [IpopacTaHue B MHKcoaMedy.

AKpa3ueBble THIOTETUYECKH PAacCCMaTPUBAIOT KaK (PUIIOreHETHYECKYIO BETBb
CBOOOZHOXHUBYLIMX MOYBEHHBIX aMe0. OCHOBaHUEM JJIS ATOTO CYKUT OTCYTCTBHE Y
HHUX KT'YTHUKOBOH CTa{MH B LIMKIIE Pa3BUTHS H LIEJUTIOIO3HI.

IMpoucxoxaeHue rpynIsl MUKCOMHIIETOB B LIEJIOM CBSI3bIBAKOT HIIH CO CBOOOHO
YKHBYIMMH MOYBEHHBIMH aMeOaMH WK ¢ aMeOOMIHBIMU XKI'YTHKOBbIMH (raress-
TaMHu)

7*



JKOJOrHYeCKHe rpynnsl rpudooB u
rpudONoOa00HBIX OPraHU3MOB

[etepoTpodHblit coco® MUTaHMA, XapaKTEepHbIH [T rpHOOB, 00y CITaBIHBAET TO,
YTO MX Pa3BUTHE B OOJIBILIOH CTENEHU 3aBUCHT OT CyOCTpaTa, Ha KOTOPOM OHH Pa3BUBa-
I0TCA. B CBA3H C BRICOKMMHM afanTHBHBIMH BO3MOXXHOCTAMH IPHOBI 3aHUMAIOT CaMble
Pa3HOOOpa3Hble IKOMOTHUECKHE HUILHM U UTPalOT 3HAYHTEILHYIO POJb B GHOLIEHO3aX.
I1pu BbIIETEHNH SKOJIOTMYECKHX IPYIT IPUOOB YUUTHIBAIOT KAK MECTO UX OOMTaHUA,
TaK ¥ Xapakrep cyOcTpara, KOTOPbIH OHH HCTIONB3Y 0T [UIS CBOEH JKH3HENEATENBHOCTH.
ITo cocoby nuTanus rpudbl OTHOCAT K canpoTpodaM, napasuTam UM CHMOHOTPO-
¢am. TpagHIIMOHHO BBIE/AIOT HECKOJIBKO YKOJIOro-TpoHuecKux rpymn rpubos. B
KaKAY0 U3 HUX BXOAAT IPHOBI Pa3iIMYHbIX TAKCOHOMHUYECKHX IPyMIL

IlouBeHHbIe rpudbl. B noyBe 06MTAIOT MPENCTaBUTETH MPAKTHYECKH BCEX OT-
JenoB rpuboB. OHU U3 HUX HAXOMATCS B HEH IMOCTOSHHO — UCTHHHO MOYBEHHBIE
rpubbl, Jpyrue MonagaipT CIyYaiHO C ONajoM JIHUCTHEB M PaCTHTENBHBIMU OCTAaTKa-
MH, J0XKJEBBIMH U TaJIbIMH BOJAMH, YacTHLAMM IBUIM M3 Bo3ayxa H T. . CiryuaiiHo
NONaBIIKe B IOYBY I'PHOBI HAXOMATCS B HEAKTUBHOM COCTOSHHHM — B BUJIE Pa3iHy-
HOTO THIIA CIIOPOHOLIEHUH (KOHHAMH, TETHOCTIOP, CKIEPOLIMER) HIIH B BUIE HEAKTUB-
HOro MHLENHA. [IuKiIpl pa3BUTHA 3THX rpuOOB YyacTo He cBA3aHbI ¢ MOYBOMH. OHa city-
KMT TOJBKO ISl KX BBIXKMBAHUA U Nepe3uMOBKH. [TouBeHHbIe rpUOBI IO MPUYPOYEH-
HOCTH K OINpEeNEICHHBIM TOPH30HTaM NOAPA3eNAlOT Ha Oonee MENKHe IPynnbl —
NOICTHIIOUHBIE canpoTpodsl, ryMycoBele canmpoTpodel, rpUObl KOPHEBOH 30HBI HITH
pusochepbl, o cnocoby MUTaHHUS BBLAEISAIOT MUKOPH3HbIE IPHObI, 00pa3yroLue Mu-
KOpHU3Y C IPEBECHBIMH U TPABIHUCTHIMM PACTEHUSIMH, MTUTAIOMIHECS 32 cUEeT 0OMeHa
MUTATEIbHBIMHU BELIECTBAMU MEXKIY ITPUOOM U paCTEHHEM.

K Muxopu3HbIM rpubamM OTHOCATCS MHOTOUHMCIIEHHbIE IIUIAMOYHbIE MPUOBI Kilacca
0a3MIMOMHIIETOB (THMEHO — U raCTEPOMHLICTBI ), 00Pa3yIOIIHe MUKOPH3Y C AE€PEBbAMU H
KYCTapHHKaMH, a Taloke MPEICTaBUTETH 3UTOMHIIETOB M3 opsizika Glomerales(Zygomycota)
— 00pasyIomue MMKOPH3y NPEUMYIIECTBEHHO C TPAaBIHUCTBIMU PACTEHHAMM.

MukopHza — c0xkHbIH cCUMOMO3 IPHOOB C KOPHAMH BBICIIMX pacTeHuit. [1oTo-
My KaK OCYLIECTBIAETCS 3TOT KOHTAKT pa3IM4aloT TPH TUIA MUKOPH3: IHIOTPOd-
HYIO, 9KTOTPO(HYIO U IPOMEKYTOUHYIO MEXAY HUMH — 3KTO-DHIOTPOHYIO.

[1pu 3nx0TpodHOIN MUKOPHU3E MHULIETHHA I'PUba pacnpoCcTpaHieTCs IIIaBHBIM 00-
Pa3oM BHYTpPH TKaHEH KOPHS pacTeHHI (B KOPOBOi MapeHXUMe) H OTHOCUTEILHO MaJjlo
BBIXOUT HapY:Ky. KOpHH NP 3TOM HMEIOT HOPMaJIbHEIE KOPHEBBIE BOJIOCKH. Munenui
rpuba pacnoaraeTcsi B MEXJIETOUHOM MPOCTPAHCTBE MM BHYTpH KiIeTok. [1pH sToM
4acTo 00pa3yloTcs KyOku rdd — Be3MKy/abl ¥ BHYTPHKIIETOUYHBIE Pa3BETBICHHA B
BHJIE FayCTOpHH — apOycKy/abl. DTOT THI MHKOPH3bI Ha3bIBAIOT apOyCKYIIpHOH MuU-
KOpH30H, a popMupyroiiue ee rpudsr AM-rpubamu. HIOTpOdHAs MHKOPH3a BCTpeYa-
€TCA y MHOTHX TPaBSIHUCTBIX pacTeHu#t. OHa 0Opa3syeTcs rmaBHbIM 00pa3oM MUKPOCKO-
MTMYECKUMH I'pHOaMH ¢ HEKJIETOUHBIM MHLETUEM U3 OTaena Zygomycota (MOPANOK
Glomerales), unn rpubamMu ¢ KIETOYHBIM MHLIETTHEM H3 OTIENa Ascomycota, Wiy aHa-
MopdHbIMH rpubamu. DHAOTPOPHAS MUKOPH3a OpxuaHbIX (ceM. Orchidaceae) obpa-
30BaHa 0a3HaMaNILHBIM FPUOOM B €ro aHaMopGHOM cTaguu — Rhizoctonia, 0 ueM CBH-
LETENBCTBY FOT THITHYHbIE MPSHKKH HA MULIENTHH, XapaKTEepHBbIe 111 0a3uIHaIbLHBIX IPH-
60B. MuKOpH3a OpXHIHBIX OONMraTHa s OOMBILIMHCTBA BULOB 3TOr0 cemeiicTra. Ce-
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MEHA 3TUX PacTCHUH He MPOpacTaloT B OTCYTCTBHU CBOEr0 MHKOPDH3HOTO MapTHEpa.
JI1 GONBIIMHCTBA TPABIHUCTBIX PACTEHHH OHA HE CTOJb 00s3aTelbHA.

IkTOTpodHAA MHKOPH3a OTIHYAECTCA T€M, YTO HA KOpHIX POpMHpYeETCs Ha-
PYKHBIH Yexon U3 rud) Wi OHa UMEET BUJ IUIOTHO MEpENnIcTEHHOH TKaHH, OJleBar0-
et kopeHb. OT 3TOr0 MEPEIUIETEHU B OKPYXKAOWYIO II0YBY OTXOISIT CBOOOJHBIE
rudsl. CoOOCTBEHHBIX KOPHEBBIX BOIOCKOB KOpEHb IMpH >TOM He oOpasyeT. MHorna
npH YCUWIEHHOM POCTE KOPEHB Pa3phIBaeT HAa BEpLIMHE FPHOHON Y4EXOT U anplie pa-
creT cBobonHO (puc. 97). Takas MUKOpH3a XapaKTepHa IS APEBECHBIX PAaCTeHUH H
pEAKO BCTpeUaeTcs Y TPaBSIHUCTHIX.

B npuUpOOHBIX YCIOBHSX NPOBECTH YETKYIO IpAHHIY MEXAY HIOTPOdHOI U
9KTOTpOGHOH MHKOpH3aMM TPYAHO. IlepexoHON MexIy HUMH SBISETCI IKTO-IH-
aoTpodHas MUKOpH3a, OYEHbL PAClpOCTpaHEHHas y OOJBILMHCTBA JPEBECHBIX MO-
poxn. Ilpu Takoit Mukopuse rudel rpuba rycto OruieTaroT KOpeHb CHApYX U U B TO XKe
BpEMsl 1aI0T OOMIIbHBIE BETBH, POHHKAIOLIHE B KOPOBYIO MapeHXUMY. Muuenuii uger
OTYaCTH N0 MEXKJIETHUKAM, OTYACTH BHYTPHKJIETOUHO, 00pa3ys B KJIETKaX BE3HKYJIbI
u apOyckyinsl. KpoMe Toro, rudsl rpuba, mpoxoas MeXIy KJIETKaMH 3MUIEPMHCA,
00pa3yoT OIHOCIOHHOE cruieTeHue — “ceTh ['apTura”. HapysHble cBOOOIHBIE THPHI
rpuba MUPOKO PacXOAATCs B II0YBE OT KOPHS, 3aMEHSS €My KODHEBBIE BOJIOCKH. DTH
cBOOOIHBIE FU(BI TOAYYAIOT U3 NOYBHI BONY, MUHEPAJILHEIE COMH, @ TAKXKE PACTBOPH-
Mbl€ OpraHHYeCKHe BElleCTBa (IIaBHBIM 00pa3oM a30THCThIE). HacTh 3THX BellecTB
NOCTYMaeT B KOPEHb, @ YaCTh UCITOJIb3YETCS CAMHM rpuOOM Ha OCTpOeHUe TPHOHU-
bl M IUIOAOBEIX TeJl. B KieTkaxX KOpHS YaCTHYHO MEpPEeBapUBAIOTCS U BHEAPUBIIHECS
Tyna rudsl. [pubd momyyaeT oT KOpHsS YriepoAHOE NMUTaHHE, TaK Kak caM, OyIay4H
reTepoTpoPoM, He MOXKET CHHTE3UPOBATh OPraHMUYECKHE BelecTBa. Takas MHKOpH3a
XapakTepHa 17151 OOJBIHHCTBA ApeBecHbIX nopoa. Ee 00pa3yior B 0CHOBHOM Makpo-
MHILIETBI U3 0T/Iena Basidiomycota rpynnel THMEHOMHIIETOB. JTO PEUMYILIECTBEHHO
nuisnoyHele rpubst. B otaene Ascomycota SKT0-3HI0TPOPHYIO MUKOPH3Y 00pa3yroT
Buab! poma Tuber — tprodens u Elaphomyces, BcTynarwoiue B cHMOHO3 ¢ OyOoMm,
OykoM u Jp. Jlns 6016 IIMHCTBA MUKOPHU3HBIX TPUOOB 3TOT CUMOHO3 00s3aTeeH.

K nocrosHHbIM 0OUTATENAM MOYBBI OTHOCATCS MHOTHE BU/IbI aHAMOPQHBIX I'pH-
0O0B, IIpK UeM KOMIUIEKCH! BUAOB 3THX MUKPOMHUIIETOB Pa3IMYalOTCs WISl Pa3HBIX TH-
MOB MOYB, HANPUMED, MYCTHIHHBIX, JIECHBIX, TOYBAX MO/ NPOU3BOIACTBEHHBIMH MOCE-
BaMH Pa3IMYHbIX CENbCKOXO3AHCTBEHHBIX KYABTYp U T.II.

K moyBeHHBIM rpubaM OTHOCAT Y4acTh FPYIIbI XHUHBIX [PHOOB, KOTOpast 00be-
JHUHSET rpUOBI, YIABIHBAIOIIME ¢ MOMOMIBIO CIEHANIBHBIX MPHCIIOCOOIEHUH (JI0B-
YHe KOJIbLa, KIIEHKUE TOJIOBKU H CETH U T.II.) HEMATOJ, KOJIOBPATOK, MPOCTEHIIUX H,
Jaxe HHOTa, MenkuX HacekoMsIX. K oToif rpynme otHocsTcs anamopdHble rpuOsI
ruOMHLETHI, a TAKXKE MPEACTABUTEIIH 3UTOMHUIIETOB (3001aroBLIe), OOMHUIIETOB H XHUT-
PHIHOMHULETOB.

Boanbie rpudsl. bossmas no o6beMy rpynna rpuboB, cBI3aHHas B CBOUX Mec-
TOOOUTaHUAX ¢ BonoH. Cpetn HUX BUABI-cAPOTPOdBI, )KUBYIIIHE HA PACTUTENbHBIX
OCTaTKaXx, NMOMaBUIMX B BOAHYIO CpPENY, MApa3HThl BOMHBIX KHBOTHBIX, BOXOPOCIIEH,
BBICILIMX BOMHBIX pacTeHHil. [IpuyeM BomHbIe rPHOBI H3BECTHEI KaK B MPECHBIX, TAK H
MOpcKHX BogoeMax. K BogHbIM rpubam OTHOCATCS, HAIpUMED, CanpoIErHUEBbIE IPH-
Obl, a TaKKe rpuObl U3 MHOTHX TAKCOHOMHYECKHUX IPYIIIL.

['pube1 — 3MuuTHI 5TO rpynna rpuboB, 0OUTaOMas Ha TOBEPXHOCTH Pa3JINy-
HBIX OPraHOB PAaCTEHHIH — BETBAX, CTEONAX U T.1I.
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IpuObI pHITONTAHBI COCTABISAIOT IPYNIy pa3IHYHBIX BUIOB, OOUTAIOIIKNX Ha
HOBEPXHOCTH JTUCThEB pacteHHil. Cpen HUX Haubosee yacTel canpoTpOdHbIE BUIBI,
MUTAIOUIMECS BbIIEICHUSIMU PAaCTEHH, HANPUMEp, Pa3IHUHBIE IPYIITbl JPOXKEH.

Hlupoko pacnpocTpaHeHa rpymnna rpu6os napasuros pactenuii. Ilo xapakrepy
Pa3BUTHS HA PACTEHHUSIX Mapa3sHTHBIE IPUOb], OTHOCAIIHECS K pa3HBIM TAKCOHAM, MOX-
HO OTHECTH K Pa3IMYHbIM TPOPHUYECKUM IPYNIaM MHKpOOPTaHH3MOB, BbIACIEHHBIM
eme B 19-M Beke ¢paniry3ckum 6oranukom A. e bapu (uut. no J{psxos u ap. 2001).

Od6nuraraple (06s3aTenbHbie) canpoTpodbl — rpubsl, MUTAIOLIIMECST MEPTBHI-
MH PacTUTENBHBIMH OCTaTKaMH WJIM MOYBEHHBIM F'YMYCOM M He CIIOCOOHbIE pa3BH-
BATBHCs HA PAacTEHHSAX.

dakyIbTaTHBHBIE NAPA3UThl — IPUOLI, BEAYILHE CaTpOTPOdHBIH 00pa3 xH3-
HH, HO cOCOOHEBIE MOpaXKkaTh OCIA0NEHHbIE PACTEHUS HITH HX YacTH.

dakyabTaTHBHbIE canpoTpogbl — rpudsl, ciocoOHbIE MPONOKATE BETETATHB-
HBIH POCT U pa3MHOXEHHE HA PaCTUTENBHBIX OCTaTKaxX MOCIIe THOENY pacTEHHA-XO3HHA.

Oo0auratHble napasuTbl — rpubsl, CIOCOOHBIE MHTATHCA TOJIBKO HTATENBHBI-
MH MPOAYKTaMH KJIETOK JKUBOTO PacTEHHA, U MOCJIE ero TuOesu nepexoAsiiue B cTa-
IO MOKOs Wiy morubaromue. Vizydyenue napasurHbIX rpHbOB U UX B3aUMOAEHCTBHEM
C PacTEHHEM SIBIIETCS MPEAMETOM (PUTONMATONOTHH — HayKH O OOJIE3HSAX PACTEHHUH.

Boapuryro rpynmy rpubo — oburatenei neca NpencTaBIsOT KCHIOTPOMLI.
Crona otHOcATCS BUABI rpuboB, obnanaiomye koMruiekcoM GepMeHTOB, Giaronaps
KOTOPbIM OHHM MOTYT pasjiararh JpesecHHy. Cpemu KcHmoTpodoB €CcTb KCHJIocamn-
poTpodbl, pa3BHBaIONIHECS NPEUMYIIECTBEHHO Ha MEPTBOH IPEBECHHE H KCHJIONA-
Pa3UThI, Napa3sUTHPYIOLIME HA )KUBBIX AEPEBbAX H KycTapHHkax. K cneumnanusnpo-
BaHHBIM B OTHOILICHHH Pa3IMUHbIX CyOCTPATOB IPyIIaM OTHOCATCS KONPOoQpHIbHbIe
rpubbl, obuTaroNmMe HA HaBO3€ TPaBOSIHBIX JKUBOTHBIX, MUKOQHJIbHBIE I'PUOBI,
JKMBYIIME HA MUIONXOBBIX TENAaX U MHLEINH IPYTUX TpUOOB, kKapGopuabHble rpHoOH,
BCTpeyarouyecs Ha 06y rJIeHHOM NpeBecHHE H KOCTpHUINax U Jp.

Bce nepeunciieHHbI€ 3K0NOro-TpopuuecKie rpynmnsl rpuO0OB NPencTaBieHbl, Kak
MPaBUJIO, BUIAMH U3 Pa3IHUHBIX TaKCOHOMMHYECKUX rpynn. Hekotopele ocobeHHOC-
TH DKOJIOTHU OTAENBHBIX BHIOB I'pHOOB MPEACTABIEHbl B COOTBETCTBYIOLIMX pa3fie-
Jax, MOCBAILEHHBIX OMMCAHUIO OTAEIBHBIX TAKCOHOMHYECKHUX TPYIIIL.

Cyuraercs, 4to canpoTpodHseiii criocod MUTaHUs NepBUYEH Ul FPpUOOB, a Na-
Pa3sHTH3M npeacTaBiseT coOoll onuH U3 MyTel cenualTn3alMH, Kak k cybcTpary, Tak
U cnocoby nMUTaHus. 3TO MPOCIEKUBAETCS MPH PACCMOTPEHMH DBOIIOLMH Napa3u-
TH3Ma rprbOB OT (aKyJILTATUBHBIX MTAPA3HTOB, Y KOTOPHIX MApa3dTH3M B H3BECTHOM
CTEMEHH CITyyaeH, 10 0013aTeNIbHBIX WIIH 0OJUTraTHBIX mapa3uToB (buorpodos), s
KOTOPBIX MUTAHHE 33 CUET X03s1MHa 00s3arenbHO. Bo MHOrux paborax obcyxnaercs
KO3BOJTIOLHS TpHOOB-6M0TpodOB 1 UX pacTeHUr-x03seB (Kapateirun, 1993).

dakyabTaTuBHBIE MAPa3UThl CIIOCOOHBI OOBIYHO Pa3BHBAThCA KAk campoTpodsl B
IIOYBE HITH HA MOBEPXHOCTH JINCTHEB PACTEHMH, HO MEPEXOAUTS K MapasuTH3MY Ha 0c1ab-
JIEHHBIX PACTEHUAX, BbI3bIBask KOPHEBBIE THIIH HIIH HEKOTOPHIE MITHUCTOCTH JIHCTHEB.

@akynsTaTUBHBIE canpoTpodbl, HA060POT, OOBIYHO PA3BHBAKOTCH KaK Mapa3u-
ThI, HO B ONMPEIENICHHBIX YCIOBHAX HIIH HA OMpeNeIeHHON CTalu Pa3BUTHUS, Cylle-
CTBYIOT Kak canpoTpodsl. Hanpumep, MHOr1e cymyarsie rpuObI Ha pacTeHHX napa-
3UTUPYIOT B BETETATUBHOH cTafuu (MUIETHH) U cragun 6ecrnonoro (KOHHAHAILHO-
ro) cnoponoweHus. [Ipu 5ToM cyMmuaTas — mosoBast cTanus Bceraa GopMHupyeTcs B
canpoTpodHbIX YCIOBUAX HAa OTMEPILHX JHMCTHIX MK CTEOISIX pacTeHHH.
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Hacrosmue unu o6MUraTHele mapasuThl B NPHPOIE Pa3sBHBAIOTCA TONLKO Ha
’KUBBIX paCTEHHAX, DTO, HAMPUMED, HACTOALIME MYHYHHCTOPOCAHbIE PHOBI U3 Kilacca
ACKOMHMIIETOB, HJIH PXKaBYHHHBIE H3 Ki1acca 6a3HIHOMHUIIETOB.

TIMpouecc GOopMHpOBaHHA HOBBIX IKOIOTO-TPOGUUECKUX TPy rpUOOB MPOAOI-
XaeTcs U B HacTosmee Bpems. BozHUKkalolHe B pouecce AeATeNbHOCTH YEI0BEKaA
HOBBIE MaTepHabl (CTEKIIO, r1acTMacchl, OyMara, pasjiHyHble, CI0XKHBIE [0 COCTAaBY
NPOMBIIIIEHHbIE MaTepHalbl, HeQTEMPOAYKTH U T. 1.), NPUBOIAT K TOMY, UTO TPHOBI
aIanTUPYIOTCA K 3TUM creuuduueckux cybcTparaM, 0CBaHBAKOT MX H, TAKUM 00pa-
30M, (DOPMHUPYIOT HOBbIE IKOIOTO-Tpoduueckue rpynimsl. [IpH 3T0M HAHOCHTCA 3Ha-
YHTENLHBIN YIIEPO U3rOTOBAEHHBIM U3 3THX MaTepHanoB u3neauaM. Hanpumep, pas-
pYIIEHHE CIIELHANBHBIX CTEKON ONMTHYECKHX MPHOOPOB, 0COOEHHO B TPONMHYECKHX
CTpaHax, paspylieHde GyMard 4 nopua KHHT OT [JIECHEBEHHS NIPH HApYLIEHHU PEXHU-
Ma X XpaHeHHs, MOBPEXICHHE NMPOU3BENEHUH HCKyCccTBa U T.4. Jlaxke MeTanIbl oka-
3aJIMCh JOCTYMHBI HEKOTOPHIM IpUOaM, KOTOPHIE BBI3BIBAIOT Yy HUX OHOKOPPO3HMIO.
Pa3noobpasue 3KoI0ro-TpoPHUYECKUX rpyni rpub0B CBHAECTENLCTBYET 00 UX OOMIb-
IIOH POJIH B MPHPOIE H AEATENBHOCTH YEJIOBEKA.

3HayeHnue rpudoB

['puOBI UrpaloT OrPOMHYIO POJIbL B MPHPOJE M JKHU3HU yenoBeka. MIx ocHOBHas
GyHKUHSA B MPUPOAHBIX OMOLEHO3aX — pa3IoKEHHE OPraHUYEeCKUX BEIIECTB B OC-
HOBHOM PacTUTEIBHOrO NMpOUCXOXaeHHS. OHU — BaKHEHIIHE PEXYLIEHTBI B TI000M
OuoreoneHo3e.

Benuka poins MUKOPH3HBIX IPUOOB, HAXOIAMIMXCA B CHMOUO3€ C BHICIIUMH pac-
TEHUSMH, [PEBECHBIMH U TPaBIHUCTHIMH. MHKOpH3a OYeHb LHPOKO pacnpocTpaHe-
Ha B pupozne. [IpakTHueckH Bce BRICUIHE PACTEHHUS, 32 UCKITIOUEHHEM BOIHBIX, HMeE-
10T MHKOpH3Y. Cpenu rpuboB MHOTO OMacHEHIIMX Mapa3uTOB paCTEHUH, B TOM YHCJIE
CENBCKOXO3IHCTBEHHBIX M OHM HAHOCAT 3HAYMTENBHEIN yiIepb ypoxar pa3muuHbIX
CENBCKOXO3IHCTBEHHBIX KYIBTYD, 0COOCHHO NPH X MacCOBOM Pa3BUTHH, KOIZa BO3-
HHUKAIOT TaK Ha3piBaeMble dMU(GHUTOTHH (aHAJIOTHYHBIE DMHUAEMHAM Cpeny JooeH u
3MHU300TUSM CPEIH KHUBOTHBIX). ECTb cpenu rpuboB Bo30yauTenu 6one3Hei yeaoe-
Ka U XXUBOTHbIX. Benuka ponbs rpHOOB Kak OHONECTPYKTOPOB Pa3JHYHBIX MaTepHa-
J0B U u3neauit. OHU HAHOCAT OOJNBILIOH Bpel, MOBPEXAast HE TONBLKO U3IENHS U3 Jle-
peBa, TKaHH, KOXKH, OymMar, HO 1aXKe CTEK/I0 U MeTaNIH4eCKHE KOHCTPYKIIHMH.

C mpyroi cTOpOHBI, CheOOHBIE TPUOBI ABILIFOTCS 3HAYUTENBHBIM MMOMOTHEHHEM
MUIIEBBIX NPOAYKTOB, 0COOEHHO MHUIIEBOTO Oenka, XeGUUMT KOTOPOTO ceHyac UCIBITHI-
BaETCS MMPAKTHYECKH BO BCEX CTPaHaX MUpa. B 3TOM MiaHe o4yeHb neperekKTHBHO HCKYC-
CTBEHHOE BbIpailMBaHHE ChefOOHBIX IPUOOB C MOMOMIBIO PA3TUYHBIX GHOTEXHOJIOTH-
YECKHX IPOLIECCOB, MPHYEM HE TOJIBKO MX IUTOIOBBIX TEJ, HO U HaKOILIeHHe 6HoMacchl
MMLIENTHUA, 10 CBOMM KauyecTBaM MPAKTHUECKH HE YCTYNAOLIETO IUIOA0BBIM TellaM.

HakoHell, BeTHKO 3HAYeHHE IPHOOB U4 MOTy4YeHUS IeKapCTBEHHBIX mpernapa-
TOB, HanpUMep, aHTUOHOTHKOB, U IPYrux OHOJOTHYECKH aKTHBHBIX BeliecTs ((ep-
MEHTBI, OpPraHU4YEeCKHE KUCIOTH! H T.IL.).

VYnauHyro cxeMy, OTpaxaronlyIo MOJIOKHTEIbHOE U OTPHUATEIbHOE 3HAYCHHE
rpu60oB U rpHOONOTOOHBIX OPraHM3MOB [T YET0BEKA MPUBOAAT aBTOPHI M3BECTHOTO
yueOHHKa o MUKooruu Anekcomnynoc u ap. (Alexopoulos et. al., 1996) (puc. 186).
IMoapoGHbIi MaTepual 0 3HaUCHUH TPHOOB U3IOXKEH PH OMUCAHUH OTACIBHBIX TPYIIIL.



MPUBLI - APY3bSA U BPAMM YENOBEKA
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Pucynox 186. ['puGrl — Apysea u Bparu yenoseka.
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PeTpocnekTuBa B3IJIS/10B U THIOTE3 00
00bEMe, IPOMCXOKICHUU U IBOJTIOIHH
rpu0oOB U rpUOONOA00OHBIX OPraHU3MOB
B KoHIe XX — HayaJie XXI Beka

Ha nporsbkennn XX Beka 10 Hagana 1980-x rr. nomMunHposaia “giaremarsas’
THIIOTE3a POUCXOKACHUA TPHOOB OT PA3IUYHBIX TPy NEPBHYHO OECLIBETHBIX KIY-
THKOBBIX Flagellatae (Kypcanos, 1940; Sparrow, 1948, 1960; Gaumann, 1952, 1964
Moreua, 1953; l'onoBun, 1964; Fapubosa, 1974, 1975, 1980; Maprenuc, 1983; u ap.).

Ipu TakoM moaxone HanbosEe TAKCOHOMHYECKH 3HAYHMBIM NTPU3HAKOM CTaHO-
BHJIOCH CTPOEHHE MOABMXKHBIX cTanuil (300cnop, ramer). Y rpHdoB, 63 yuera rpyrm-
bl MUKCOMUIIETOB, BBIJEIISUTH TPH 3BOTIOLIMOHHBIE INHHH: OJHOXKIYTHKOBBIE C 3a/1-
HUM TIaJKUM OHYeBHOHBIM XryTHkoM (kiacc Chytridiomycetes); OBYXTYTHKOBBIC
— C OByMs T€TEPOKOHTHBIMH M reTepoMOpGHBIMH KI'YTHKAMH: IIIAJKUM, HalpaB-
JIEHHBIM Ha3zal, H HepUCThIM, HalpaBIeHHbIM Briepen (k1acc Qomycetes), 1 0€3XKTy-
THKOBbIE. [10 )KH3HEHHBIM (OpMaM U MO CTPOCHUIO EAUHCTBEHHOTO NEPEIHEr0 MepU-
CTOTO XT'yTHKA K IBY>XT'YTHKOBBIM ONH3KO NpUMBbIKan kinacc Hyphochytridiomycetes.
OTCyTCTBHE y NPEICTaBUTENECH 3TOTO kjacca BTOpPOro (IMIaakoro, HalnpaBjie€HHOTO
Ha3aj) )KryTHKa pacCMaTpHBaIOCh KaK IOTEPS B XOZIE IBOIIOLMH, TEM 00JI€€ YTO BHADI
9TOHM Ipynibl JOCTaTOYHO NPHMHUTHUBHBI B IIAHE CTPOEHUS BETETaTHBHOIO TEjNa —
OIHOKJIETOYHBIE, B OCHOBHOM XOJIOKAPMHYECKHE, BHYTPUKIIETOUHBIE (3HI00HOTHYEC-
KHE) Mapa3uThl BOAHBIX OPraHU3MOB: HEKOTOPLIX IpHOOB, Bogopociel U 6ecno3so-
HouHBIX. OHH paccMaTpPHBAJIHCh KaK YKJIOHHMBILASACS TyIIHKOBAas BETBb JBYKI'YTHKO-
BbIX T'PUOOB.

[peanossaranock, 4TO IBOMIOLMS I'PHOORB ILUTA B HAalpaBlIe€HHH BBIXOAA Ha CyILy,
NOTEPH MOABMXKHBIX CTAAUH U BOSHUKHOBEHHS Pa3IHYHBIX [IPHCTIOCOONEHUH K KHU3HH
Ha cyuie. [To3ToMy TpeThs rpyIina, BKIOYaBIIas BCE IPHObI, HE HMEIOILIHE MOABHKHBIX
CTauii, paccMaTpuBaiach Kak 3BOJIOLMOHHO IPOrPeCCUBHAS (MPOABHHYTAA), CBSI3aH-
Hast 0 MPOUCXOMKACHHIO C OIHOH U3 MEPBBIX IPYII (B OCHOBHOM C OTHOKT'Y THKOBBIMH,
knacc Chytridiomycetes). Jta TpeThs IpyIia BKIIOYaNa YeThIpe Kiacca: Zygomycetes,
Ascomycetes, Basidiomycetes u Deuteromycetes (aHaMOpQHbi€ IPHOBI).

BTOpBIM TakKCOHOMHYECKH 3HAYMMBIM MPH3HAKOM, C YYETOM OCMOTPOGHOro
cnoco0a NUTaHUs rPUOOB, SBIAETCS COCTAB M CTPOSHHE UX KIIETOYHOH CTeHKH. [pH-
Obl, He UMEIOIUE MOABMKHBIX CTAXHH, U XHTPUAMOMHUUETHI C OHUM 33JHUM INaf-
KHM JXI'YTHUKOM B KaueCTBE OCHOBHOIO CTPYKTYpPHOTO KOMIOHEHTA KJICTOYHOH CTeH-
KH COJEP)KaT MUKOXHTHH B COYETaHHH C B—TIIOKAHOM, a Y 3UTOMHIIETOB — C XHTO3a-
HOM. DTOT NPU3HAK — HAJIMYHE OOIIEr0 KOMITOHEHTa — O0BEAUHSIET UX B OHH 3BO-
JIFOUMOHHBIA cTBON — oTaen Eumycota. 'pubbl, uMeroLIue nepeqHUH NEPHCTHIH KIY-
THK, — OOMHIETHI ¥ THHOXHTPUAHOMHIIETHI B KaUECTBE OCHOBHOTO KOMITIOHEHTA KJIe-
TOYHOM CTEHKH CONEPIKAT LE/UTION03Y. ITO cpa3y OTAeNSeT UX OT OCHOBHOTO 3BOJIIO-
LHOHHOT'O CTBOJIA OJHOXTYTHKOBBIX — HEMOABHXXHBIX TPHOOB U MO3BOJIAET Bblae-
JIUTH B CAMOCTOSTENbHBIA 0Taen — Oomycota (Tabdmn. 2).
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Anann3 OMOXMMHYECKHX MPHU3HAKOB, TAKMX, B YACTHOCTH, KaK CHHTE3 HEKOTO-
PBIX aMHHOKHCIIOT, [10Ka3aJl, 4TO CHHTE3 OAHOH M3 Ba)KHEHIIHX aMHHOKHCIIOT — JIH-
3WHa Y OOMHILETOB U FU(POXHTPUAHOMHIETOB HAET Yepe3 AHaMHHONHMETHHOBYIO
KHCJIOTY, YTO XapaKTepHO sl pacTeHHil. Y O0CTalbHBIX IPHOOB — OJHOKI'Y THKOBBIX
M HEMOJBMKHBIX (MATH KJIACCOB) CHHTE3 JIM3HHA HAET 4Y€Pe3 0—aMHHOAIHITHHOBYIO
KHCJIOTY, YTO CBOMCTBEHHO €I11€ TOJIBKO )KUBOTHBIM H 9BIJICHOBBIM. OOMHIIETHI U TH-
(GOXHTPHIMOMHLETH OTIIHYAIOTCS OT OCTAIBHBIX TPUOOB M0 THIY OPTraHU3aIMH ep-
MEHTOB CHHTe3a TpunTodaHa U MOJEKYIspHOit cTpykType pubocomanshoit PHK, a
TaKXXe 10 PALy YIbTPacTPyKTypHBIX 0COOEHHOCTEH.

Ins Eumycota XapakTepHbl IUTaCTHHYATash CTPYKTYpa KPHUCT MHUTOXOHADHH,
MHTO3 0e3 meHTpHosedl (HEHEHTPHYECKHH MHTO03) — 3@ HCKIIOUYEHHEM
Chytridiomycota, OTCyTCTBHE THUITHYHBIX THKTHOCOM.

Hna Oomycota uzsectHbl TpyOyaTas CTpyKTypa KPHCT MHTOXOHPHH, MHTO3 €
HEHTPHOIAMM (LLEHTPHUCCKUI MHTO3), THIIMYHBIE JHKTHOCOMBI.

TakuMm oOpazoM, y rpuboB Ha OCHOBE ITHX TAKCOHOMHMYECKH 3Ha4YHUMBIX IpH-
3HAKOB OMNPEICIHIHCH J18a IBOJTIOIMHOHHBIX CTBONA, KOTOphbIe ObUTH OPraHM30BaHbI B
aBa ornena: Oomycota ¢ A8yMsl KilaccaMu U Eumycota ¢ nateio kiaccamu. CooTser-
CTBEHHO [TapcTBO IpuOOB BKIrO4amo asa otaesa (Olive, 1975) wiu, npH BKIIOYEHHH B
Hero MuKcomuretos, — TpH (Iapubosa, 1980) (tabm.1). Bau3ko K 3THM cUcTEMaM
npumeikana cuctema X. Kpaiizens (Kreisel, 1988), B KoTopo#i B paHre caMocCTOATENb-
HBIX OTAENOB BHIAC/SIHCH XUTPUAHOMHLETE — oTaen Chytridiomycota u rpynna
rpubonoaoOHBIX TaOUPUHTYIOMUIIETOB — oTaeH Labyrinthulomycota.

Takum 06pazoM, KOMIIEKC MTPOaHATH3HPOBAHHBIX IPU3HAKOB JOCTATOYHO yoOe-
JUTENBHO Pa3BOAMI LAPCTBO IPHOOB Ha TPH 3BOJIIOUHOHHBIX CTBOJA, TPH OTAE]Ia
(Myxomycota, Eumycota w Oomycota), ato 06bu10 6mu3ko cuctemam Omnaiiga (1975) u
“Cnosapst rpudos” (1983).

[MapannensHo ¢ 9THM CyllecTBOBAJIa THIIOTe3a MPOHCXOAKACHHUs TPHOOB HIIH HX
OT/ENBHBIX rPyN (B OCHOBHOM OOMHIIETOB) OT pa3/IM4HBIX Ipymnn Bofopocieii (Bessy,
1950; Kohlmeyer, 1975, 1979; Demoulin, 1974; Chadefaud, 1979; 3eposa, 1981 u
np.). Ho aTa runore3a mMesa oTHOCHTENBHO Maj0 CTOPOHHHKOB M B 3TH TOfbl HE
oKazaja OoJIBILOro BIUSHHS Ha (opMHpOBaHHE OOLIEH CHCTEMBI TPHOOB.

B 80-¢ rogpl XX Bexa rHmoTe3bl O MPOUCXOMACHHN IPHUOOB, UX IBOJIOLUH U
(bMIOreHeTHYECKUX CBA3SX MOABEPIIHCH KapAHHAIBHOMY NMEPECMOTPY, YTO OTpa3H-
JIOCH B NEPBYIO O4Epeab Ha NOHUMaHUH 06beMa apcTBa rpHOOB B 11€7I0M M TAKCOHOB
BBICOKOTO paHIa — OT/EJIOB U KJIACCOB.

Oco0OeHHOCTBIO COBPEMEHHOTO 3Tana (OpMHPOBaHHs B3NIAJO0B Ha CHCTEMY H
dunoreHes rpuOOB sABIsETCS HHTEHCHBHOE HCIOJIB30BAaHHE METOIOB MOJIEKYJIAPHOH
OH0JI0THH, TTO3BOJISAIOLMX CPABHUBATh FTEHOTHITBI H3Y4aeMBIX 00BEKTOB U NPOBOAUTE
(HIOTeHEeTHYESCKUI aHATH3.

B kadecTse kpuTepus 61u30cTH (pOACTBA) OPraHU3MOB OepeTcs CTENEeHb CXOM-
CTBa B NIEpBHYHOH cTpyKType 16/18S prbocomansroit PHK (cpasHeHne HykJIeoTH-
HBIX Moc/IeioBaTebHOCTEH). B pesynbrare aHamm3a HyKJICOTHIHBIX ITOCIIEA0BaTEIb-
HocTeil pPHK 1 Ha ocHOBe yxe nepedncIeHHBIX BblIle MOP(HO—OHOXHMMHYECKHX MPHU-
3HAKOB M3 apCTBa rpHOOB ObLIa BEIBEICHA YaCTh )KTYTHKOBBIX IPHOOB — OOMHUIIETHI
¥ THHOXUTPHAMOMHUIETBI, TPH 3TOM XHTPHIHOMHIICTHI COXPaHHIH CBOE MONOXKEHHE
B IlapcTBe I'pHOOB.
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B nocnenuvie aecaTwieTHs OblT CyuieCTBEHHO NEPECMOTPEH B3IV Ha CHCTe-
My JKHBOTO MHpa B L[EJIOM, YTO HE MOIJIO HE OTPa3HThCA Ha 00bEME LapcTBa rpuboB.
IasHas 0cOOEHHOCTH MOCIECAHUX CHCTEM XXHBOIO MHpa — MHOTOLI@PCTBEHHOCTb.
Bonbuioe pacnpocTpaneHue monyuuna cucrema P. Vurrakepa (Whittaker, 1969), ¢
n3MeHeHusMu nio J1. Maprenuc (1983), B koTopo#i Bce HBBIE OPraHU3MBbl paclpesie-
JISIIOTCS 110 JIBYM HaJALApCTBaM M MATH LIapcTBaM: HaaUapcTBo Prokaryota ¢ 1apcTBOM
Monera n HanuapctBo Eukaryota, BKITIOYAIOIIEE YETHIPE 11aPCTBA.

B uapcrBo Protoctista (IPOTOKTHCTH) BOLLIA B BUJE MATH OTAEI0B YacTh MHK-
COMHUETOB U rpuboB: Acrasiomycota, Myxomycota, Plasmodiophoromycota,
Chytridiomycota, Oomycota. Takum o6pa3oM, Hapsay ¢ aMmé6amu, auHOQIIaresIATa-
MH, 30J0THCTBIMH BOIOPOCIIIMH, 300(are/uisTaMi, KpUIITOMOKaIaMi H APYTHMH
OpraHM3MaMHy B L@PCTBO MPOTOKTHCTOB NMONanaroT U3 TPaJUIHOHHBIX “rpHOOB”
Myxomycota v nBa otnena rpu6oB — Chytridiomycota v Oomycota, iMeromue 1noj-
BYKHBIE CTAMH, HO OUeHDb Nanékue APyr OT Apyra Mo COCTaBy KJIETOYHOH CTCHKH H
bu3M0NIOro-OHOXMMHU4ECKHUM NMPH3HAKAM.

[HapctBo Fungi (co6cTBEeHHO rpuOBI) MO 3TOH CHCTEME BKIIIOYAET BCE HEMOA-
BHXXHBIE TPHOBI ¥ THIIAHHUKA M COCTOMT H3 MATH CAMOCTOATEIBHBIX OTAEJOB!
Zygomycota, Ascomycota, Basidiomycota, anamop¢usie rpubsl, Mycophycophyta
(MUIaiHHKH).

OcTasbHble 1Ba UAPCTBA 3YKapHOT — 3T0 Animalia (xxuBoTHbIe) U Plantae (pa-
CTEHHS).

TeHaeHIHs MHOTOLIAPCTBEHHOCTH XHBOTO MHpPa NPOA0JDKAaeT pa3BUBAThCS U B
npennoxentnoi T. Kaganmbe-CMutom (Cavalier-Smith, 1987, 1995) cucteme aykapu-
OT, KoTOpasi BKJIIOYAET YKe ceMb 1apcTB: Protozoa, Chromista, Plantae, Cryptista
(xpuntoMoHnansl), Animalia, Fungi, Archezoa.

CornacHo 3TO# cHCTEME OpraHH3Mbl, TPAAMLHOHHO Ha3blBaeMble “‘rpHOamu’”,
nonajaaroT B ABa 1apCcTBa, Kak U B cucTeMax Yurrakepa (Whittaker, 1969) u Bappa
(Barr, 1992): 8 Fungi (8ce HenoABKHbIe rpubbl) U B uapctso Chromista, unu Hete-
rocontae, T, BMECTE C THAaTOMOBBIMH M XEITO3EJICHBIMH BOAOPOCIIMH, OKa3blBa-
J0TCs Bce TpuObl, HMEOIMe NMOABMKHBIC CTaguu, Wik ‘“‘ncesnorpubnl” (Cavalier—
Smith, 1987). MuKCOMHIETH MOMENIAOTCs B HapcTBO Protozoa, wim Mixobiontes
(Kycaxus, po3nos, 1998).

Heo6xoauMo yIOMSIHYTB O CyleCTBEHHBIX NPeo0pa3oBaHUsX, KOTOPHIC BHEC B
cuctemy uapcrea rpubos (Fungi) Kapanbe-Cmut (Cavalier-Smith, 1998), u xoTopsie
HAaIIUTH OTpa)keHHeE B psije cucteM rpubos. Kapanse-CMHT pasaenun Bce HapcTBO rpH-
0oB Ha a8a noxuapcTsa — Subkingdom. IloanapctBo Eomycota ¢ iByMs oTAeaaMu:
Archemycota (BK1I04aeT ceMb K1accoB, 8 ToM uucie Chytridiomycetes w Zygomycetes)
u Microsporidia' (nBa xnacca). Bropoe noamapctso — Neomycota ¢ oTaenaMu
Ascomycota (cemb KnaccoB) U Basidiomycota (4eTbipe Ki1acca).

W3 aHanu3a 3THX CHCTEM CIIEAYET, YTO U3 LapcTBa rpuboB B HacToAlIee BpeMs
OJHO3HAYHO HCKIIOYAIOTCH MHUKCOMHLETHI, OOMHLETEl ¥ THPOXUTPHIAOMHULETHI.
CrnopHBIM 0cTaeTcs NOJ0XKEHHE XHTPHIHOMHIECTOB, KOTOpBIE TO BKIIOYAKOTCS B Liap-
ctBo rpubos (Kreisel, 1988; Cavalier-Smith, 1991, 1995; Barr, 1992; Dictionary of

! O6aMrarHble BHYTPHKJIETOUHbIE MAPAa3HThI )XKMBOTHBIX. Y BEreTaTHBHBIX 0CO0EH OTCYTCTBYIOT KJIETOY-
Has CTeHKa, MUTOXOHAPHH H NMEPOKCHCOMBI. CrIOpbl HMEIOT XHTHH B KJIETOYHON 000I0YKE H MOTAPHYIO
TpyGOoUKY, Yepe3 KOTOPYIO CMOPOIIa3Ma BBIXOANT H BHEAPACTCS B HOBYIO KIIETKY X03sMHa. B neBaTom
n3nanuu “The Dictionary of the Fungi”(2001) nomerienst B paHre oTaena B LapcTso Protozoa.
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the Fungi, 1995), To uckmouarorcs u3 Hero (Whittaker, 1969; Margulis, 1983). Ta-
KHM 00pa3om, 00bEM HapctBa Fungi, win Mycota, 8 HacTodllee 8peMs BKIIOYAET
qeTwhIpe oTaena: Ascomycota, Basidiomycota, Chytridiomycota v Zygomycota.
Oomycota uw Hyphochytridiomycota noMemieHsl B uapcrso Chromista, unu
Stramenopila, a Myxomycota — B vapctBo Protozoa. 3Ta cucteMa Hanboree moJIHO
oTpaxaeT 0000NIEHHBIE HA aHHBIII MOMEHT CBEJICHHS O CTPOCHHH M OHOXMMHYEC-
KHX 0COOEHHOCTSAX IrpHOOB 1 rpubOMon06HBIX oprann3Mos (Tabm.4). OHa npexcras-
JeHa B niociaeaneM uznadud “Ciosaps rpubos” (“Dictionary of the Fungi”, 2001) u
Ha YPOBHE L@PCTB U OT/JEJIOB NIPHUHIATA B HACTOALIEM H3RaHuH (Tabi. 3).

B HacToslleM HM31aHUW JTMXEHU3HPOBaHHblE cuMOUOTpOdHEIE IPUOBI, cpeau
KOTOPBIX Oostee 90% coCTaBIAOT cyMuaThie (ACKOMHKOTA), BBIJCJIEHB! 11 y100CcTBa
onucaHust X Mopdosoray ¥ OHOJOrHH B CaMOCTOATENbHYIO Ipynny — Jlnmaiau-
ku. C 3TOH e Leablo OT/IeJIBHO BbleIeHa IPYINa HECOBEPILIECHHbBIX, aHaMOP(HBIX,
HIH MHUTOTHYECKHX IPUOOB, TaKke, B OCHOBHOM, CBSI3aHHas C CyMuaTbiMH rpubamu,
Oecrnonbie (KOHUOHATBHbIC) CTaWMKH KOTOPBIX OHW MPEICTABIAIOT MPH HOTEpE TOJIO-
BOTO TpoLecca U CyMYarol cTaauu. B cOBpEMEHHBIX CHCTEMaX PEKOMEHAYETCS MpH
'HaJIMYHHU JOCTATO4HOTO YHCTIa 000CHOBAHHBIX TAKCOHOMHUYECKHX MPH3HAKOB pacrpe-
NeNATH aHaMopHBIe rPUOBI CPEH KIIaCCOB U MOPSIKOB COOTBETCTBYFOLIHMX TPy —
B OCHOBHOM B OTZENax CyM4YaThIX H 0a3uauaabHbIX.

Kpome urarensaTHoi ramnore3sl NPOHCXOKACHUS IPHOOB, KOTOPAas BIMCHIBACT-
51 B 00CYXAEHHYIO KOHLEIIIHIO, CYIECTBYIOT ¥ ApYrHe runore3sl. [IpoTuBononox-
Hy!0 (rare/uaTHON runote3e koHuenuuo npemioxui Kapanse-Cymur B 1981 rony
(uut. no M. Kapateirusy, 1993). Ilo ero muenu1o, Hanbosiee NPUMHTHBHAS NTEPBHY-
Has 3yKapHOTHYeckas kjeTka Oblyia a3poOHOH ApoxkKenogoOHOH KIEeTKOH, JIHILICH-
HOM XI'yTHKOB W LICHTPHOJIEH, HMeBLIeH abcopOIHOHHBIN reTepoTpodHbIH crnocod
nuTaHus. Takas KjieTka npearnoJoxUTeapHO MPOU30IIa OT THIOTEeTHYECKOH a3pob-
HOM noukyroeiics nypnypHoi 6axrepun (Uralga). B cooTBeTcTBHH C 9TOH rUmnore-
30#1 NpaBOMEPHO BBIACIUTH B HAPCTBO Fungi TOJBKO HEMOABYDKHBIE IPHOBI, KaK B
cHUcTeMax YUTTIKepa u Maprenuc. JTa runoresa A0CTaro4yHo OMHU3KO NPUMBIKAET K
THI0TE3¢ MPOUCXOKAEH S IPHOOB OT MPOKAPHOT, paccMaTpHBarolLei rpuOHYI0 KIIETKY
KaK HanboJiee NPUMHUTHBHYIO 3YKapHOTHYECKYIO KJIeTKy BooOuie (Bacunbes, 1985).
OnHaxo NpH TakMX MOAXOAAxX BhiMaaacT O0JbIAs IPYNa XHTPHAHOMHIIETOB, HMEIO-
IIMX MOABKKHBIC CTAIHUHU M OIM3KHX M0 CTPOCHHIO KJIETKH K 9YMHLIETaM (HaCTOSUIMM
rpu0aM), a OOMHLETH OCTAIOTCA 33 PAMKaMH 00CYXICHHS.

TakuM o6Gpa3oM, Ha JaHHOM 3Tane HanboJee apryMeHTHPOBaHHOM ocTaércs
(uaresIATHasA rUNOTe3a, MO3BOJIAIONAs BEICTPAHBaTh (DHIIONEHETHYECKOE APEBO Ha-
CTosILMX rpuboB (Mycota) OT OTHOXKIYTHKOBBIX (UIareJlIsT yepe3 XUTPHAHOMULETHI
K HEHNOABMXHBIM rpubaM. TO HalUIO OTpaKCHHE B CHCTEME MOCJIETHEr0 H3JaHHs
“Cnosaps rpubos” (“Dictionary of the Fungi”, 2001), comiacHo KOTOpo# OpraHu3Msl,
B CTapOM MOHMMaHHUH Ha3bIBaeMble rpHOaMH, pacnpeieneHbl Mex 1y TpeMs [apcTBa-
MH XHBOTO MHpa (Tabx.3).
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Absidia 56, 57, 60

Achlya 37

Acrasiomycetes 10, 14, 186

Acrasiomycota 10, 13, 14, 186, 194, 203

Agaricus bisporus 22, 29, 111, 112, 121

Agaricus campester 108, 123

Albuginaceae 42

Albugo candida 42

Allomyces 52

Amoebidales 66

Anisolpidium ectocarpi 32

Aphanomyces 37

Aphanomyces cochlioides 37

Aplanes 36, 37

Aplanopsis 36

Aplanopsis terrestris 36

Archaeascomycetes 14, 71, 72

Armillariella mellea 110, 124, 125

Ascolichenes 14

Ascomycetes 7, 8, 10, 11, 14, 45, 71, 75,
154, 201

Ascomycota 4, 9, 10, 13, 14, 45, 68, 70, 72,
74, 76, 78, 80, 82, 84, 86, 88, 90, 92,
94,96, 98, 154, 196, 197, 203, 204

Ascosphaerales 77

Asellariales 65

Aspergillus 78, 79, 159

Asterophora parasitica 110

Basidiobolus ranarum 63, 64

Basidiolichenes 14

Basidiomycetes 7, 8, 10, 11, 14, 29, 45, 104,
105, 106, 117, 147, 154, 201

Basidiomycota 9, 10, 13, 14, 29, 45, 68,
100, 102, 104, 105, 106, 108, 110, 112,
114, 116, 118, 120, 122, 124, 126, 128,
130, 132, 135, 137, 139, 141, 143,
145, 147, 149, 151, 153, 154, 197,
203, 204

Blastocladia 50, 52

Blastocladiales 43, 46, 50, 51, 52

Blumeria graminis 81

Boletales 113, 121, 123

Boletus 108

Boletus edulis 108, 110, 113, 123

Bryopsis 31

Candida utilis 75

Ceratiomyxomycetes 14, 186, 190

Ceratocystis ulmi 82

Chaetocladium 59, 60

Chotromyces venosus 96

CHROMISTA 10, 13

Chromista 3, 11, 13, 29, 30, 203, 204

Chytridiales 46, 51

Chytridiomycetes 7, 8, 10, 11, 45, 46, 201, 203

Chytridiomycota 9, 10, 13, 16, 43, 44, 45,
46, 47,49, 51, 53, 202, 203, 204

Claviceps 87

Claviceps purpurea 24, 87, 89

Clavicipitaceae 87

Clavicipitales 78, 87

Coprinus 108, 110

Coprinus comatus 124, 125

Cordiceps 88

Cordiceps militaris 88

Cudonia circinans 92

Cylindrocarpon mali 86

Cylindrosporium hiemale 96, 165

Demathophthora necatrix 85

Diatomeae 44

Dictyosteliomycetes 10, 14, 186

Dictyosteliomycota 9, 10, 13, 14, 186, 193

Dictyuchus 36, 37

Discinaceae 93

Dothideales 97, 98, 183

Dothideomycetes 14, 72, 97

Eccrinales 66

Ectocarpus 32

Elaphomycetales 77

Elsinoe 97

Elsinoe ampelina 98

Elsinoe fawsetii 98

Elsinoe veneta 97

Emericella 78

Emmonsiella capsulata 78

Endocochlus 64

Endogonales 55, 60

Endogone lactiflua 61

Entomophthora muscae 63

Entomophthorales 55, 62

Epichloe 88
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Epichloe typhina 88
Eremothecium ashbyi 75
Erysiphaceae 80

Erysiphales 77, 78, 79, 80
Erysiphe 79, 81

Erysiphe graminis 81
Euascomycetes 14, 71, 75
Eumycota 7, §, 11, 201, 202
Eurotiales 77

Eurotium 78

Eurytemora hirundoides 37
Ficus 82

Flagellatae 6, 10, 201
Flammulina velutipes 112
Fomes fomentarius 108, 110, 118
Fomitopsidaceae 114, 119
FUNGI 10, 13

Fungt 3, 6, 7, 10, 13, 29, 44, 45
Fusarium graminearum 86
Fusicladium dendriticum 98, 161
Fusicladium pirinum 98
Gibberella 86

Gibberella fujikuroi 86
Gibberella saubinettii 86
Gloeosporium venetum 98
Glomerales 61, 109, 196
Graphium ulmi 82, 163

Grifola frondosa 108
Guignardia 98

Guignardia bidwelli 98
Gyromitra 93

Gyromitra esculenta 93, 95
Gyromitra infula 95

Harpella melusinae 65, 66
Harpellales 65

Helotiales 89, 90

Helvella 95

Helvella crispa 95

Helvella lacunosa 95
Helvellaceae 93, 95
Hemiascomycetes 14, 68, 71, 72, 74
Hericiales 114, 120

Hericium coralloides 114
Heterobasidiomycetidae 14, 104, 105, 106, 134
Heterobasidion annosum 110
Heterocontae 11, 29, 203
HETEROCONTAE 13
Homobasidiomycetidae 14, 104, 106

Hyphochytridiales 32

Hyphochytridiomycetes 7, 8, 11, 13, 30, 32, 201

Hyphochytridiomycota 8, 9, 11, 13, 30, 32,
33,204

Hypocreales 78, 86, 87

Hypoxylon 85

Laboulbeniomycetes 89

Labyrinthula macrocystis 30

Labyrinthulomycetes 10, 13, 30

Labyrinthulomycota 10, 11, 13, 30, 31, 32,202

Lagenidiales 34, 44

Lagenidium rabenhorstii 44

Lentinus edodes 112

Leotiales 89, 90

Leptolegnia 37

Leptolegnia baltica 37

Leptomitales 34, 42

Leptomitus lacteus 42, 43

Leveillula 79, 80

Leccinum auranticum 113

Lichenes 72, 169

Loculoascomycetes 14, 72,97

Lophodermium pinastri 95

Marasmius oreades 108

Meruliaceae 114, 117

Microascales 78, 82

Microsphaera 79, 81

Microsphaera alphitoides 81

Monilinia 91, 158

Monilinia fructigena 91, 158

Monoblepharidales 43, 46, 50

Morchella 93

Morchella conica 93, 95

Morchellaceae 93

Mortierella 60

Mucor 55, 56, 57

Mucor pusillus 56

Mucor racemosus 56

Mucorales 55

Multiclavula mucida 184

Mutinus caninus 132

MYCETALIA 13

Mycetalia 6, 10, 44, 45

Mycophycophyta 13, 72, 169, 203

Mycosphaerella 98

Mycosphaerella fragariae 96, 98, 164

Mycosphaerella linorum 98

Mycosphaerellales 98



210 JLB. I'apu6osa, C.H. Jlexkomuesa. OCHOBbI MHKOJIOTHH
MYCOTA 13 Phallales 129, 131

Mycota 3, 6, 7, 10, 13, 44, 45, 204 Phallus impudicus 132, 133

Myriangiales 97 Phellinus igniarius 110

Myxogasteromycetes 187

Myxomycetes 10, 14, 186, 187

Nectria cinnabarina 86

Nectria galligena 86

Neocallimastigales 54

Neolectales 72

Neomycota 203

Nidularia 131

Nidulariales 131

Nostoc 170, 171

Oidium 82, 158

Oidium euonymi-japonici 82

Olpidium 46

Olpidium brassicae 46, 48

Olpidium viciae 46, 47, 48

Onygenales 77

Oomycetes 7, 8, 10, 11, 13, 30, 34, 201

Oomycota 7, 8,9, 10, 11, 13, 30, 32, 34, 35,
37, 39,41, 43, 44, 201, 202, 203, 204

Ophiostoma 82

Ophiostoma novo-ulmi 82

Ophiostoma ulmt 82, 83, 163

Orchidaceae 196

Ostropales 183

Parmelia 178

Parmelia sulcata 171, 176

Patellariales 183

Paxillaceae 123

Paxillus 123

Peltigera canina 170, 171, 181

Peltigerales 183

Penicillium 78, 79, 158, 159

Penicillium chrysogenum 78, 159

Peridermium 141, 144

Peronospora 38

Peronospora destructor 42

Peronospora pisi 42

Peronospora schachtii 42

Peronospora tabacina 42

Peronosporaceae 41

Peronosporales 34, 38, 39, 42

Pertusariales 183

Peziza (= Aleuria) aurantia 93

Peziza badia 92, 93

Pezizales 89, 93, 96

Pholiota 110

Phoma uvicola 98

Phragmidiaceae 145

Phragmidium 137, 140, 142, 145

Phragmidium rubi-idaei 147

Phycomyces 56, 60

Phycomyces blakesleeanus 54, 56

Phyllactinia 79, 82

Physcia 182

Physcia orbicularis 176

Physcia tenella 176

Physoderma 49

Physoderma maydis 49

Phytophthora 40

Phytophthora infestans 40, 41

Phytophthoraceae 40

Pilobolus 58

Piptocephalis 59

Plantae 203

Plasmodiophora 190

Plasmodiophora brassicae 190, 191, 192

Plasmodiophoromycetes 10, 14, 186, 190

Plasmodiophoromycota 10, 13, 14, 186,
190, 203

Plasmopara 38, 41

Plasmopara helianthi 41

Plasmopara viticola 41

Pleosporales 97, 98

Pleurotus 121

Pleurotus ostreatus 110, 112

Pleurotus pulmonarious 112

Pneumocystidales 72

Podosphaera 79, 80, 82

Polyphagus 48

Polyphagus euglenae 48, 49

Polyporaceae 114, 118

Polyporales 114

Poriaceae 118

Poriales 114

Prokaryota 203

Protoctista 185, 203

Protomycetales 72

Protosteliomycetes 10, 14, 186, 190

PROTOZOA 10, 14

Protozoa 5, 7, 11, 13, 14, 185, 203, 204
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Pseudocolus fusiformis 132

Puccinia 137, 140, 143, 144, 145

Puccinia coronata 147

Puccinia coronifera 143, 145

Puccinia graminis 136, 137, 138, 139, 140,
142, 143, 145, 146

Puccinia graminis f. sp. avenae 146

Puccinia graminis f. sp. secalis 146

Puccinia graminis f. sp. tritici 146

Puccinia helianthi 145, 147

Puccinia recondita 145

Puccinia striiformis 138, 147

Puccinia triticina 145, 146

Pucciniaceae 142, 145

Pyrenulales 183

Pyronema omphaloides 68, 69

Pythiaceae 39

Pythium 39

Pythium debaryanum 39

Pythium irregulare 40

Ramaria 116

Ramaria flava 116, 117

Ramariaceae 114, 116

Ramariales 117

Rhipidium 43

Rhizidiomyces apophysatus 32, 33

Rhizocarpon geographicum 181

Rhizoctonia 167, 196

Rhizoctonia crocorum 134

Rhizophydium 48

Rhizophydium pollinus-pini 48

Rhizopus 56

Rhizopus nigricans 56

Rhododendron 154

Rhodosporidium 151

Rhytisma acerinum 94, 95

Rhytismatales 89, 95

Roccella fusiformis 178

Roccella tinctoria 185

Roestelia 141, 144

Rosellinia necatrix 85

Russula 113, 121, 127

Russula vesca 127

Saccharomyces 75

Saccharomyces cerevisiae 74, 75

Saccharomycetaceae 74

Saccharomycetales 69, 74

Saprolegnia 34, 35

Saprolegniaceae 34

Saprolegniales 34

Saxifraga 154

Schizosaccharomycetales 72

Schizosaccharomycetes 10, 45, 72, 74

Scleroderma 130

Scleroderma aurantium 130

Sclerodermatales 130

Sclerotinia 91

Sclerotinia (Whetzelinia) sclerotiorum 92, 93

Sclerotinia graminearum 92

Sclerotinia trifoliorum 92

Septobasidiales 135

Septoria 166

Septoria linorun 98

Serpula lacrymans 117, 119

Sommerstorffia 37

Sommerstorffia spinosa 36

Sordaria fumicola 84, 85

Sordariales 78, 84

Sorosporium 151

Sorosporium reilianum 151

Sparassidaceae 114, 116

Sparassis 117

Sparassis crispa 116, 117

Spatularia flavida 92

Spermophthoraceae 75

Sphacelotheca 151

Sphacelotheca (Ustilago) panici-miliacei 152

Sphacelotheca (Ustilago) panici-miliacei
149, 151

Sphaerotheca 79, 81

Sphaerotheca mors-uvae 81

Spongospora solani 191, 193

Stemonites 189

Stereocaulon 173

Stramenopila 3, 13, 29, 30, 204

Suillaceae 123

Suillis 123

Suillus grevillei 110

Synchytrium 48

Synchytrium endobioticum 48

Taphrina 72

Taphrina cerasi 72

Taphrina deformans 72

Taphrina pruni 72

Taphrinales 72

Taphrinomycetes 10, 45, 71, 72
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Teliomycetes 45, 105, 106, 135
Teloschistales 180, 183
Thamnidium 59

Thelephora 184

Thelephora terretris 114
Thelephorales 114
Thraustochytridiomycetes 13, 30, 31
Thraustochytrium proliferum 31
Tilletaria 151

Tilletia 149, 151

Tilletia caries 152

Tilletia controversa 149, 152
Tilletia foetida 152

Tilletia secalis 152

Tilletia tritici 148, 149, 152
Tilletiaceae 151

Trebouxia 170

Tremella faginea 134
Tremellales 134

Trentepohlia 170

Trichia 189

Tricholoma 124
Tricholomataceae 124
Trichomycetes 10, 14, 45, 55, 65
Tuber 197

Tuber aestivum 96

Tuber brumale 96

Tuberaceae 96

Tuberales 89, 96

Tulasnellales 134

Uncinula 79, 82

Uncinula necator 158

Uncinula necatrix 82

Uncinula salicis 82

Uralga 204

Uredinales 106, 135, 140, 145

Urocystis cepulae 152

Urocystis occulta 149, 152

Urocystis tritici 152

Uromyces 140, 145, 146

Uromyces betae 145

Uromyces pisi 145, 147

Uromyces striatus 147

Usnea 173, 174,175, 178

Usnea longissima 172, 173, 181

Ustilaginaceae 151

Ustilaginales 106, 147, 148

Ustilaginomycetes 10, 14, 45, 104, 105,
106, 147, 151

Ustilago 148, 149, 151

Ustilago avenae 149, 152

Ustilago hordei 149, 152

Ustilago levis 152

Ustilago maydis 148, 150

Ustilago nigra 149, 152

Ustilago nuda 148, 152

Ustilago tritici 149, 152

Ustilago zeae 151

Ustomycetes 45, 105, 106, 147

Venturia 98

Venturia inaequalis 98, 99, 161

Venturia pirina 98

Verrucariales 183

Vicia unijuga 46

Whetzelinia 91

Xanthoria 174, 178, 180, 182

Xanthoria parietina 169, 170, 171, 175, 179, 181

Xylaria 84, 85

Xylariales 78, 85

Zoopagales 55, 64

Zoopage 64, 65

Zostera marina 30

Urediniomycetes 10, 14, 45, 104, 105, 106, 135  Zygnematales 44

Urocystis 151

Zygomycetes 7, 8, 10, 11, 13, 45, 55, 65,
109, 201, 203
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asrocnopa 170

aneranbyelii ciou 174, 175

AM-rpubn1 61, 196

ameboun 46, 48, 185

anamopda 54, 55, 72, 78, 155

aHactomo03 19

@HIHOKapITHOE I11010BoE Teno 127

aHTepuaui 26, 27, 34, 36, 38, 39, 41, 42,
43,52, 53,68, 69, 81, 89

amoreuuit 76, 77, 89, 90, 91, 92, 93, 94, 95,
96,97, 169, 170, 171, 176, 180, 182

armapar [onbmxu 22, 23

anrpeccopuit 17, 20, 62, 80, 177

apOyckyna 62, 196, 197

apOyckynapuaas muxopusa 61, 196

apxuxaprm 69

ack 27, 68

ackoredHas ruga 27, 68, 69, 70, 74, 75, 81,
97, 101

ackorod 26, 68, 69, 70, 81

ackokapn 76

ackom 76, 78, 80

ackocropa 27, 68, 70, 72, 74, 75, 76, 77,
78, 82, 83, 85, 87, 89, 90, 91, 92, 93,
94, 96, 98, 102, 176, 177

ackoctpoma 72, 97, 98

6asuauona 102, 103, 118

6azuaroma 102, 105, 106, 111, 113, 118,
119, 120, 125, 127

6asuanocmopa 27, 100, 101, 102, 103, 104,
105, 106, 107, 108, 118, 121, 127, 129,
130, 131, 134, 135, 137, 140, 149,
150, 151, 152, 153

6asuaua 27, 100, 101, 102, 103, 104, 105,
106, 107, 118, 120, 127, 129, 134, 135,
139, 140, 145, 147, 149, 150, 151,
152, 153, 154, 185

6ancrocnopa 102, 105, 106

Gecnonoe pasmuoxenue 8, 11, 24, 25, 34,
37, 38, 46, 48, 52, 54, 55, 62, 65, 66,
67, 170, 188

6norpod 198

OUIONAPHBIN reTepoTapIHiM 27

BereTaTUBHOE pasMHOXeHHe 24, 25, 170, 175

BeJLMHHO Koo 106, 108

Be3uKyia 23

BepxHss kopa 174, 175

BoaHble rpubsl 16, 24, 32, 34, 38, 39, 44,
46, 53

BOJHbBIE THINAHHUKH 182

BO3AYLIHBII Muuenuii 16, 34, 35, 54

BoabBa 123

BOPOTHHYOK 56, 57

rameTaHrdoramus 26, 61

rameroramus 26

raycropus 17, 20, 39,41, 42, 65, 135, 148, 177

reMHAHTHOKapIIHOE [I0A0BOE Teo 121

retepobaszuaus 104, 105, 106, 134

reteporamus 26, 46, 52

retTepokapHos 28

reTepoMepHbli Tawiom 174, 175

reTepoTaIHuHbIi BUI 27, 36, 55, 101

reTepo3UH4Hbli BHA 137

ruMmenuit 102, 103, 104, 107, 108, 113, 118,
121, 123, 129, 134, 184

rumenodop 103, 104, 106, 107, 108, 113, 114,
116, 117, 118, 119, 120, 121, 123, 125

rMMHOKAapITHOE I1010Boe Teno 121

runobasuaus 105, 106, 134, 135

ruda 14, 15, 17, 19, 20, 21, 22, 23, 25, 27,
35, 36, 37, 39, 40, 41, 42, 52, 55, 56,
59, 60, 61, 63, 64, 65, 68, 69, 70, 72,
74,75, 76, 81, 88, 89, 95,97, 101, 105,
106, 107, 109, 121, 126, 127, 129,
137, 138, 139, 151, 152, 153, 154,
158, 163, 169, 171, 172, 173, 174,
175,176, 177, 179, 183, 196, 197

rneba 128, 129, 130, 131, 132, 133

rmokad 8,9, 12, 13, 21, 22, 29, 34, 44, 46,
54, 68, 100, 201

roMeoMepHbli Tanom 173, 174

roMoTaNIM4HblA BHA 27, 36, 55, 69, 101

roMO3UUYHbIH BHI 137

romo¢ 172

rpubs1 dunnonnansl 198

AHaMUHONUMeNHHOBas Kuciaota 8, 10, 13,
34,202

nukapuos 25, 26, 27, 69, 70, 74, 81, 101,
139, 149

JIMKapUOTHYHBIH MHUeuit 25, 74, 100, 101,
102, 104

nuMktHocoMa 10, 11, 13,22, 23,202
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JUIUIaHeTH3M 34

nonunoposas cenra 106

nonunoposas centa 16, 100, 105, 106, 152

3apo/blileBbld criopaHruii 26, 55

suroramug 26, 54, 61, 65

surocropa 26, 54, 55, 57, 64

3oocmopa 7, 8, 10, 11, 22, 23, 24, 25, 30,
31, 32, 34, 35, 36, 37, 38, 39, 40, 41,
42,44, 46, 47, 48, 49, 50, 51, 52, 53,
54, 170, 186, 187, 188, 191, 201

3oocnopauruii 24, 31, 32, 34, 35, 36, 37,
38, 39, 40, 42, 43, 46, 47, 48, 49, 50,
52,53

w3naun 175, 176, 177

u3oramus 26, 46, 52

MHTpaMaTpUKaJIbHbII TalaoM 32

Kannukuui 128, 129, 130, 131, 187, 189

kap6odun 110

xapboduibHbIE TPHOBI 198

kapuoramus 25, 27, 32, 46, 49, 106, 147

kneicroreuuit 76, 77, 78, 80, 97

KJIETOYHBIH MHUeaui 13, 14, 15, 45, 54, 61,
68, 74, 100, 155, 196

KoHuaueHoc 156

koHMaMeHocel 25, 40, 41, 42, 60, 62, 63,
64, 66, 67,69, 77, 82, 86, 87, 158, 159,
161, 162, 163, 164, 165

koHHaus 25, 34, 39, 40, 41, 42, 54, 55, 59,
60, 62, 63, 64, 65, 66, 67, 68, 69, 70,
77, 80, 81, 82, 86, 87,99, 91, 105, 134,
153, 155, 156, 158, 159, 161, 162,
163, 164, 165, 166, 167, 196

xonporpod 59, 110

konpoTpo¢Hblii Bia 59, 84

KorpogunsHele rpuber 55, 58, 198

KOPKOBBIH Tanaom 170

Kcunonapasur 110, 198

kcuocanporpod 110, 198

kcunorpod 105, 106, 110, 198

KYCTHCTbIH Tamiom 170, 172, 173, 175, 181

KYCTHCTBIH TanioM 172

nerpo3Has ¢opma 176

nucToBatelii Tamiom 170, 171, 172, 173,
175, 182

JIMXEHU3UpOBaHHble rpubsl 13, 14, 71, 169,
170, 172, 174, 176, 177, 178, 180,
182, 184, 204

JIMXeHOHHJHKauus 182, 184

auxeHometpus 182

Jokyna 72, 97, 98

nomacoma 22, 23

Macturonema 12, 13, 29, 54

Meio3 25, 36, 46, 49, 193

MmeiocnopaHruii 100

MHKOOHOHT 169, 176, 177, 178, 179, 180,
182, 184

MHKoJamMHHapuH 13, 34

MHKOpH3Hble rpube! 61, 101, 105, 109, 110,
120, 154, 196, 197, 199

MHKOQHIB! 110

MHKO(HILHBIE BUABL 55

MHKOQHIIbHBIE TPpHOBI 156, 198

MHKpoIIopoBad centa 16

MHKkcoameba 186, 187, 191, 193, 194, 195

Mmukcodnarennarsl 187, 194

MHULeTHanbLHbIA Tk 18, 20

muuenui 13, 14, 15, 16, 17, 18, 20, 24, 25,
26, 27, 28, 32, 34, 35, 36, 38, 39, 40,
41,42,43, 44,45, 46, 50, 52, 53, 54,
55, 56, 59, 60, 61, 62, 63, 64, 65, 68,
70, 71, 72, 74, 77, 80, 81, 83, 84, 85,
87, 89, 92, 95, 96, 97, 100, 101, 102,
104,105, 113, 117, 135, 136, 137, 139,
146, 148, 149, 150, 152, 153, 155,
158, 161, 163, 167, 196, 197 198, 199

MOHOLEHTpHYeCkui pusomuuenui 20, 31, 32

HakunHbeid tatom 170, 171, 172, 173

HeKJIeTOYHbIH Muuenuit 13, 14, 15, 17, 34,
38, 45, 46, 50, 54, 64, 65, 196
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Knueu Tosapuwiecmea nayunoix usoanui KMK

BHOJIOIrusl
CEPHA «OITPEJJEJTUTE/TH 1O ®JIOPE H ®AYHE POCCHH»
Hebi eponeiickoii yactu Pocenn [Bein.S). E.T. Banseuna-Manomuna. 2004. 217 c¢. @opmam 170
x 242 mm. Te. nepenn. — Lena 150 py6.
Bynasoycbie uewnyexkpsiabie Cepepnoii A3un [Bein4]. fO.11. Kopwynos. 2002. 424 c. ¢ nopmp.,
un. @opmam 170 x 244 mm. Te. nepenn. — Llena 300 pyb6.
HasemHble 38epu Poccnn. CnipaBoyHHK-onpenenutens. [Boin.2). 4. 4. ITasnunos u dp. 2002. 298
c. @opmam 170 x 244 mm. Ts. nepenn. — Llena 150 pyb.
Takxce nnanupyemea: B.A. Kpusoxamckuit, CA. L{anonuxun (pen.). Onpeaenunteib NpecHOBOAHBIX Gecnos-
BoHo4HbIX Poccu B 8 ToMax; @.A4. Yenux. Onpenenurens aepeBbeB M KycrapHukos; B.J. Ckeopyos. Atnac-
onpefeauTelb COCYIHCTBIX pacTeHHii TaéxHoii 3oubl EBponeiickoi Pocenn; 4.0, Muxees. Onpepneiuren
pacrennii KaBkazckux Munepanbubix Bon; A.JL Jlveosckui, [I.B. Mopzyu. Bynasoycble udelnyeKpblible
Bocrounoii Esponbi; A.C. 3epnos. ®nopa Cepepo-3anaguoro Kaskasa; E.T. Banazuna-Manomuna. Jlepe-
Bbsl M KyCTAPHHMKH 3UMOH. 2-¢ u3n1. (6 nevamu); J1.B. Asepvanos, A.JI. Byoanyes, /I.B. I'enommarn u op. Unmo-
CTPUPOBAHHBIH ONpPeeJUTeNIb COCYIHCTBIX pacTeHuii Jlennurpaackoii o6uacru (nodzomoeneno k nevamu).

ITPOYHE OIIPEJE/IHTE/IN 110 ®JIOPE H PAYHE

OnpenennTtens cocynHCTbIX pacrennii CostoBenxoro apxunenara. K.B. Kucenésa, B.C. Hosuxos, H.b.
Oxmsabpésa, A.E. Yepenxos. 2004. 175 c., ys. pomo. @opmam 170 x 240 mm. Te. nepenn. — L{ena 130 py6.
HanwocTpupoBaHHoe pyKOBOACTBO Ajsi 60TaHHYeCKHX NMPAKTHK M 3KcKypcuii B Cpenneii Poc-
cun. B.3. Ckeopyos. 2004. 506 c. opmam 170 x 240 mm. Te. nepenn. — L{ena 220 py6.

Pactennsn cpeaneii nosocbl EBponeiickoii Poccun. Ioneso# arnac. /1.A. Ulanyep. 2004. 423 c.,
ys. pomo, 6ym. menos. Hn. 690. @opmam 120 x 165 mm. B obn. — Llena 250 py6.

®nopa Bocrounoii Esponni. Tom 11. H H. L{genes (ped.). 2004. 535 c. @opmam 170 x 240 mm. Ts.
nepena. — Llena 200 py6.

WnnwcTpHpoBaHHbIi onpeneantens pacreHuii Cpenneii Poccun. Tom 3. M A. I'y6anoe, K.B. Kuce-
nesa, B.C. Hoeukos, B.H. Tuxomupos. 2004. 520 c. @®opmam 210x 295 mm. Te. nepenn. — Lena 280 py6.
Onpeneantennb rpu6os Pocenn. Iuckomuuersl. Boin.1. Konporpodusie Buanl. B.I1. [Ipoxopos.
2004. 255 c. @opmam 145 x 218 mm. Te. nepenn. — Llena 120 py6.

HanocTprupoBaHHbii onpeaeanTenb pacrennii Cpenneit Poccum. Tom 2. M A. Iy6anos, K.B. Kuce-
nesa, B.C. Hosukos, B.H. Tuxomupos. 2003. 665 c. @opmam 210x 295 mm. Te. nepenn. — L{ena 280 py6.
HNnmocTpupoBaHHbIil onpeneanTens pactennii Cpenneit Poccun. Tom 1. M. A. I'ybanos, K.B.
Kucenesa, B.C. Hosukos, B.H. Tuxomupos. 2002. 526 c. c nopmp. Popmam 210 x 295 mm. Te. ne-
penn. — Llena 280 py6.

Taxoce nnanupyemca: I1.®. Maesckuii. ®aopa Cpeaneit Pocenu. 10-e w3n.; E.A. Kobnauk, E.H. Kypouxun.
Atnac nruu EBponeiickoii Poccuu; H.H. Mapgenun, C.A. Benopycyesa. Araac 6ecnozsonounbix benoro
Mops (8 nevamu).

CEPHA «PASHOOBPA3HE JKHBOTHBIX»

Mawmonr. [Bein.3). 4.H. Tuxonos. 2005. 90 c., ys. ekn. opmam 145 x 205 mm. — L{ena 50 py6.
Iloponckxe xomMapbl, WIH «IeTH noa3emebs». [Bein.2). E.b. Bunozpadosa. 2004. 96 c., ys. exa.
Dopmam 145 x 205 mm. — Llena 50 py6.

I'mapa: ot AGpaama TpambGie ao namnx ave. [Boin.1]. C.4. Cmenanvany, B.I. Kysneyosa, 5.A.
Anoxun. 2003. 101 c. + ye.exn. @opmam 145 x 205 mm. — Llena 50 py6.

Taxoce npanupyemcs: B.A. Ilaeeckuii. IlepHarbie MHOroxeuubl (8 nevamu).

YYEBHHUKH Jl/IA BY30B

Manblit IPaKTHKYM 10 30010THH Gecrio3BoHOYHbIX. M.A. Tuxomupos, A.A. [Jobposonsckuu, A.H.
I'panosuu. 2005. 304 c., 14 4/6 exn. opmam 170 x 240 mm. Ts. nepenn. — Llena 200 py6.

OcHoBbl 6Horeorpadmn. B.I. Mopokosuu. 2005. 236 c., 1 ye. skn. @opmam 170 x 240 mm. Te.
nepenn. — Llena 180 pyb6.

BBenenne B 3x0J10rHI0 (mogxoas! u metoabl). E.A. Hunbype. 2005. 138 ¢. @opmam 140 x 198 mm.
B 06n. — ILlena 60 pyé6.



Buonorns npoxokeii. A.11. babvesa, H.10. Yepnos. 2004. 221 c., 6ym. menos. Qopmam 140 x 203
mm. B obn. — Lena 100 pyb.

Jlexumu o knerouHom mukne. O.H4. Enugpanosa. 2-e u3n. 2003. 160 c¢. @opmam 140 x 200 mm. B
o6n. — Llena 70 pyé6.

PasBuTHe 3BOIIOLHOHHBIX HAeH B Onoaornn. H.H. Boponyos. 2-e u3n. 2004. 432 c. Qopmam 145
x 210 mm. Te. nepenn. — Llena 150 pyé6.

Taxxce nnanupyemcs: B. Becmxaiide, P. Puzep (pen.). PyxoBoactso no 30010ruu. BecniozBoHouHsle (Tiep. ¢
HeM.); . @ymysama. IpontouronHas 6uonorns. [ep. ¢ aurn.; 4. 4. Tuxomupoe (CTI6I'Y). Manblii npakTu-
KYM 10 300J10THH Gecrio3BoHouHbIX (YacTh 2); H.B. Bypkosckuii. Mopckas 6noueHonorus; A.B. Yecynos.
Mopckasn HeMaToJI0r Hi.

CEPHA « COBPEMEHHAA OTEYECTBEHHAA BHOJIOI' HA»

N36pannbie Tpyasl. OpraHusM, renom, sa3vik. b.M. Meonukos. 2005. 452 c. ¢ nopmp. @opmam
170 x 240 mm. Ts. nepenn. — L{ena 220 py6.

N36pannbie Tpyab! MO Na1€03KONAOrHH H duaoueHoredeTuxe. B.B. JKepuxun. 2003. vi + 542 c. ¢

nopmp. @opmam 170 x 240 mm. Te. nepenn. — Llena 220 py6.

Takxce nnanupyemcs: A.I1. Pacnuybin. 136paHHble TPYAbl N0 NAJIE0IHTOMONOTHH (6 nevamu);, C.M. Pa3sy-
mosckuii. U3bpannbie Tpyanl; A.C. Paymuan. U36pannbie Tpyas! no Teopun 3sostounn; C.B. Meiien. U3-
6panHbie TPYAbl 0 THHOJIOTHH.

CIIPABOYHBIE H3JAHHA

buonornyecknii paxynvrer MI'Y. A. M. Hempycoeé u dp. (ped.). 2005. 242 c., ¢ me. nepenn. @op-
mam 170 x 240 mm. — Lena 180 pyb.

3HaKH, CHMBOJIbI, 13bIKH (KOMMYHHMKaLMA B LIapPCTBE XMBOTHBIX U B MUpe moaeit). £.H. [Tanos. S-e
u3n. 2004. 496 c., ¢ ms. nepenn. Popmam 145 x 210 mm. — Llena 200 py6.

JBooIMOHNbIe haKkTOPBI hopMUPOBAHHS Pa3HOOOpa3HA XKHBOTHOro Mupa. 3./, Bopobvesa, 5.P.
Cmpuzanosa (ped.). 2005. 308 c., 6 me. nepenn. @opmam 170 x 240 mm. — Llena 150 py6.

Kartanor monniockoB Poccun H conpenenbHsix crpaH. fO.H. Kanmop, A.B. Cuicoes. 2005. 627 c.,
6 mg. nepenn. Popmam 170 x 240 mm. — Llena 300 py6.

®ynaaMeHTaNbHbIE 30010rH4ecKne uccienopanns. Teopusa n meroanl. 4. . Arumos, C.J. Cme-
nanvany (ped.). 2004. 318 c., ¢ me. nepenn. @opmam 170 x 240 mm. — L{ena 150 py6.

Karanor THnoBbIX 06pa3uoB cocyiHcTbIX pacTeHHii BocTouHoit A3nn, xpansuuxcs B I'epba-
pun borannyeckoro unctntyta um. B.JL. Komaposa (LE). yacty 1 (SInonns u Kopes). B. /.
I'py6os (peod.). 2004. 188 c., un. Qopmam 140 x 205 mm. B 061. — Llena 80 py6.

MexaynapoaHblii Koaeke 300J10ruueckoli HoMeHKaaTypsol. M3a. 4-e. 2-e usn. pycck. nep. 2004.
223 c. Qopmam 143 x 213 mm. — L{ena 70 py6.

buonorns ruaporepManbHbIX cucTeM. A.B. Tebpyk (ped.). 2002. 543 c. ¢ ys. 6xa., 6 me. nepena.
Dopmam 210 x 260 mm. — Lena 300 py6.

Taxoce nnanupyemca: I FO. Tio6apckuii. Isoarouns 300n0run. Heropus oaHoro mysen; C.JI. Kysemun, /I B.
Cemenoe. Koncnekr payHbl 3eMHOBOAHBIX H ipecMblKalownxcs Poccuu.

HAYYHBIE MOHOI'PADHH

Hckonaembie uBeTkopbie pactenns. Tom 4. Nyctaginaceae — Salicaceae. /1. /O. Kyoanyes (peod.). 2005.
466 c., bym. ogpcemn. u menos. @opmam 228 x 295 mm. Ts. nepenn. — Llena 400 py6.

Knrajickas BockoBasi n4ena Ha JJanbnem Bocroke Poccun. B.H. Kysneyos. 2005. 111 c., 6ym.
Mmenos., ys. pomo. @opmam 148 x 215 mm. B 06n. — L{ena 100 py6.

ZKuBoTHOe HacejieHHe NouB GopeanbHbiX jgecoB 3anaaHo-Cubupcexoii pasuunbl. 5. P. Cmpuzano-
6a, HM. Iopaduna. 2005. 238 c. Popmam 170 x 240 mm. Ts. nepenn. — L{ena 180 py6.
JIHIARHMKH — HHAHKATOPBI PaAHOaKTHBHONO 3arpsisHenms. J1.I" Baspos. 2005. 476 ¢. opmam
150 x 220 mm. Te. nepenn. — L{ena 200 py6.

Ilonoporue A.A. Janunkun. (cepus «Mnexonutatowue Poccuu U conpenensHuiX peruoHos»). 2005.
550 c., ys. 6xn. @opmam 170 x 240 mm. Te. nepenn. — Lena 250 pyé6.

3emHoBoaHbIe pocchiickoro Janbuero Bocroka. C.JI. Kysvmun, H.B. Macnosa. 2005. 434 c., ye.
éxn. @opmam 170 x 240 mm. Ts. nepenn. — Llena 200 py6.

Beenenne B coBpemeHHyI0 ¢punorenetuky. 4.A. [lagrunos. 2005. 391 c. Qopmam 148 x 220 mm.
Ts. nepenn. — Llena 180 py6.



TpanchopMaunoHHasi THIIONOTHYeCKas cMcTeMaTHKA. 5./1. 3axapos. 2005. 164 c. Dopmam 145
x 210 mm. B 06n. — Llena 60 py6.

[IpoGsieMbl 3BOIOLHH H TeOPeTHYECKHe BOTIPOChE cHeTeMaTHKM. A.K. Ckeéopyos. 2005. 293 ¢. ¢
nopmp. @opmam 148 x 220 mm. Ts. nepenn. — L{ena 180 py6.

AHaToMus Kopbl po3ouBeTHbIX (Rosaceae): pazHooGpa3ne, 3BoNIOLMSI, TAKCOHOMHYECKOE 3HAYe-
uue. /1. U Jlomosa, A.K. Tumonun. 2005. 264 c. @opmam 170 x 240 mm. Te. nepenn. — Llena 150 py6.
Buonorus Bo3byautess onucropxo3a. C.4. Keap. 2005. 336 c. Qopmam 170 x 240 mm. Ts. nepena.
— Lena 180 py6.

IIpo6aembt TeopeTHYecKoil MOPGOTOrHH 1 3BOTIONHM pacTeHnil. . H. L[éenes. 2005. 407 c. ¢ ys.
nopmp. @opmam 145 x 218 mm. Ts. nepenn. — Lena 200 py6.

BerBHCTOYChIe pakooGpa3Hbie oTpsiga Ctenopoda mupoBoii payHbl (MOPGO/I0rHs, CHCTEMATH-
Ka, 7KoJ0rus, 300oreorpadus). H. M. Koposuunckuii. 2004. 410 c. @opmam 170 x 240 mm. Ts. ne-
penn. — L{ena 250 pyb.

Ariac Bojsioc miaexonuTawmux. O.@. Yepnosa, T H. [[enuxosa. 2004. 429 c., 6ym. menos. Popmam
170 x 240 mm. Te. nepenn. — Llena 300 py6.

[TouBsbl, GHOreoXuMHuecKHe HHKIbI H OHocdepa. PazsuTHe naeli Bukropa Abpamonya Kos-
abl. K 100-s1eTHI0 co nus poxaenus. H.@. [hazosckuii (oms. ped.). 2004. xii + 403 c. ¢ nopmp. u u/
6 gpomo. @opmam 170 x 240 mm. Ts. nepenn. — Llena 250 py6.

Kartasor 6ecue/IlOCTHBIX H PbI0 MPeCcHbIX H COJIOHOBATBIX BOJ PoCCHY ¢ HOMEHKJIATYPHBIMH H
TAKCOHOMMYECKMMH KOMMeHTapuamu. H.I" Koeyykasa, A M. Hacexa. 2004. 389 c. ¢ enoocennvim
nazepusim ouckom. Qopmam 170 x 240 mm. Te. nepenn. — Llena 200 py6.

Buonoruueckne HHBa3HH B BOAHBIX M Ha3eMHBIX 3KOcHCTeMaX. 4. @. Aaumos, H.I. Bozyykas
(ped.). 2004. 436 c. @opmam 170 x 240 mm. Te. nepenn. — Llena 180 py6.

3ooreHHas nedoiHaLHA U JiecHoe cooduecTBo. £.H. Hepycarumos. 2004. 263 c. Popmam 148 x
213 mm. Ts. nepenn. — Llena 120 py6.

Mopdorenes u 3ponwouns. B.I" Yepoanyes. 2003. 360 c. Popmam 145 x 205 mm. Te. nepenn. —
Llena 150 py6.

TlonoBoxoGoTHbIe yepBH (Cephalorhyncha) Muposoro Okeana (OnpeaeHTes MOPCKOi (ayHbI).
A.B. Adpuanos, B.B. Manaxos. 1999. 328 c., 6ym. menos. @opmam 205 x 285 mm. B o6n. — Llena 150 py6.
IIpuanyauasl: cTpoeHue, pa3BHTHE, PHIIOTeHHA H cHCTeMa. A.B. Adpuanos, B.B. Manaxos. 1996.
268 c., 6ym. menos. @opmam 210 x 285 mm. B 06n. — Llena 150 py6.

Takoce naanupyemces: O.H. Kabaxos. Kykn Tpu6bl Onthophagini (noozomosneno k nevamu); B.b. Kysaes.
®iiopa cybapkruyeckux rop Espasnu; B.A. 3aiiyes. [103BOHOYHbBIE HKHBOTHDIE CEBEPO-BOCTOKA LIEHTPA/Ib-
HoOro peryona Poccun; JI.A. Kymuxkoea. baessonannie kosioBparku ¢paynnt Poceun (6 nevamu); B.E. I'ox-
Man. KapHOTHNIBI Napa3sHTHYECKHX NepenoHYaTOKpbLIbIX (8 neyamu); F0.b. Bvizosa. Ipixanue noyBeH-
HbIX GecniozBonounbix; O.T. Pycunex. Ilapasursl pbi6 o3epa Baiikan; C.H. Illepememses. Tpasbl Ha rpa-
AHeHTe BIAXKHOCTH (¢ nevamu); A.M. Amupxanos. Pacrurenbiocth CeBepo-OceTHHCKOro 3anoBeIHHKA.

IF'EOTPA®USA, TYTEINECTBUSA
MHoroaukas reorpagus. Passurne uaeii MaHokentus IerpoBnua I'epacumosa (x 100-netuto co s
poxaenus). H.@. [aszosckuti (peo.). 2005. 357 c. @opmam 170 x 240 mm. Ts. nepenn. — L{ena 200 py6.
YcToiiHBOE Pa3BHTHE CEJILCKOTO0 X035 HCTBA H CEIbCKHX TeppUTOpHi. 3apy0ekHbIi onbIT H Npodue-
mbl Poccrm. H.@. Ihasosckuii (peo.). 2005. 615 ¢. @opmam 167 x 238 mm. Ts. nepenn. — Lena 300 pyb.
B tpoctHukax Ilpubanxambs (JKu3Hb H NPUKAWYEHHS cChIILHOTO HarypanucTa 1941-1946
rr.). 5.K. LImeeman. 2004. 208 c. ¢ nopmp. @opmam 140 x 203 mm. — Llena 60 py6.
IIsaTepo Ha Puo-Ilaparsaii. [lokymentansHas nosects. B.H. Tanacuiiuyk. 2003. 253 c. + u/6 homo.
Dopmam 143 x 213 mm. — Llena 70 py6.
Taxoce nnanupyemcs: JI.H. Mockanes. MaTpbl rny6un (6 nevamu).

UCTOPUS
Mopdonoruss HCTOPHH: cPABHUTEIbLHBIH METOX M HCTOpPHYecKoe pasButHe. [ FO. JTiobapckui.
2000. 449 c. 6 ms. nepenn. @opmam 143 x 214 mm. — Lena 80 py6.

CEPHA «MHP. XAOC. IIOPAJOK»
Xpynkuii 6aanc: yeTbipe Beka 60pb0bi 3a rocnoacrso B Epone. /1. Jexutio. [lep. ¢ anr. 2005.



314 c. e me. nepenn. Qopmam 170 x 240 mm. — L{ena 200 py6.

IInanupyemca: A. [Jonde. HepBHbie n1oaH (04epKH 06 HHTeNIHTeHUMH) (n0020mo81eHO K nevamuy,
H. Baanepcmaiin. Uctopuyecknii kanutaausm. [lep. ¢ anmn.; B. Bproxanoe. Tparenus Poccun: ua-
pey6niicro 1 mapra 1881 roxa (noozomosneno k newamu).

CEPHA «COEPA EBPA3HH»

OnbiT HeTopun EBpa3un. 3BeHbs pycckoit kyabTypnl ['B. Bepraockuu. 2005. 339 c., 6
me. nepenn. @opmam 170 x 240 mm. — Llena 200 py6.

Tuber u Janaii-Jlama. 2-e usa. I1. K. Koznoe. 2004. 137 c. , ¢ me. nepena. @opmam 170 x 240
mm. — Llena 200 py6.

JlerennapHblii 6apoH: HeH3BeCTHBbIE CTPAHHUBI rpaxiaaHckoii Boiinbl. C.JI. Kyzvmun
(cocm.). 2004. 336 c., 6 me. nepenn. ©opmam 170 x 240 mm. — Llena 250 pyb.

Bapon YHrepn B qokymeHTax W Memyapax. C.JI. Kysvmun (cocm.). 2004. 661 c., 8 ms. ne-
penn. @opmam 170 x 240 mm. — Llena 350 py6.

[Inanupyemcs: UcTopus B Tpyaax yueHnix jaam (g8 nevamu); H.H. /Tomaxkuna. MOHrobCKasi CTOJIH-
1A — CTapasi H HOBasl (10020MOBAEHO K newamu).

3aka3aTh 3TH M Apyrue usnanus usa-sa KMK MoxHo no anpecy:
123100 Mocksa, a/s 16 usn-so KMK

Komn. noyra: - kmk2000@online.ru
WutepHeT: http://webcenter.ru/~kmk2000 (aHHOTaLMH U3AaHHBIX KHUT')
Pakc: (495) 203-2717
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