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Kimra, ofioomaioniasi iiaKonaeiiiibiii k nacroameMy BpeMenn 
MaTepiiaji no nouBeinibiM rpnSaM, coctoht H3 Tpex nacTeii. 
B nepBoii coAepxaTca cBejjeuM no cTpoennio, pasBHTHio n p.aa- 
MHOJKeiimo rpnfioB, H3Jioa<eniibie na ocuose coBpeMeinibix Aan- 
iibix, a Taione aaeTCJi noBaa KAaccH<j)HKau.na rpnCioB. Bo BTopoii 
qac'ni M3JiaraiOTca o6mne nojio>Kenna no skoaofhh rpn6oB, pac- 
CMaTpMBaeTca saBiicnMocTb hx p.acnpocTpaneHHH ot (JjaxTopoB 
Biiemnefi cpeAbi. B TpeTbeft nacm noKasana pojib rpn6oB b no'i- 
Bennbix npoueccax, six ynacTiie b npeBpameiinn pacTHTejitnoro 
onaaa ero ochobhhx KOMnoneiiTOB, snanenne b npoueccax no«- 
3o.noo6pa3OB,aHHa, npnBOAaTca .nannue no ucnojibsoBanmo h npe- 
Bpaineinno rpn6aMH coeAnneHiift aaoTa. Ha ocuoBe co6cTBeiiHbix 
Ha6jnoAennii paccMaapuBaeicst pojib rpnSoB b ryMycoo6pa3OBa- 
HHH H TOKCHKO3e HO'IB.
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BeeAeHne

Ochobhoh oStjCkt noMBeHHofi mhkojiothh npeACTaBjiaiOT rpufibi, 
ofiirraronw b no^iBe n npunnMaiomue aKTHBHoe yyacme b npoueccax, 
npoTexaioiuiix b neft, t. e. noysennbie rpu6bi.

nonBeHHbiMU rpuSaMH, no MHeuuK) Bypreca, mojkho cmuraTh 
rpuGbi, KOTopbie hoctohhho MoryT 6mtb BbiAejienbi H3 noys h pasjiny- 
Hbix cy6cTpaTOB, naxoAHiUMXCH b noyBe, t. e. onaBiunx jincTbeB, 
noACTHJiKn, Kopneft u ccmbh pacTenun, Apyrux pacTUTejibnbix ocTar- 
kob n >KUBOTHbix cyScrpaTOB (Burges a. Raw, 1967).

noqBeHHbie rpudbi ne hbjihiotch cahhoh TaKconoMuyecKofi rpyn- 
non n npeACTaBJienbi caMbiMM pasnooSpasHbiMu b cncTeMaTuyecuoM 
OTHOIUeHHM (J)OpMaMH, KOTOpbie BXOA5IT B HeCKOJIbKO OKOJIOrHUeCKHX 
rpynn, BbiAejiaeMbix no Tuny nnTanus n BsanMOOTHonieunn c Apy- 
rnMn oprann3MaMn, sto hah hhcto canpo(|)HTHbie ^opMbi—paspymn- 
Tejiu pacTHTejibHbix n xiiBOTHbix oct3tkob, hjih nai-orenM pacTenuft, 
MJIH MHKOpn3OO6pa3OBaTejIM, UJIU rpuSbl-XHIUHMKlI. Onn BXOA5IT B no- 
iisiTHe noHBennbie r p n 6 bi n OKasbiBaiOT cyiuecTBennoe Bunnuue na 
npoueccbi, npoTexaioiuMe b nonBe, CBnsannbie c npeBpameniieM u 
HOBooSpasoBanneM oprannyecKoro BemecTBa, oSpasoBanneM cneun- 
<j)ii>-iecKHX MeTa6ojmTOB, nonBOoSpasoBaTejibnbiM npoueccoM.

CpeAn nonBeHHbix rpn6oB mwkho BbiAejinrb 6ojiee ysKyio rpynny 
oprann3MOB, xapaKTepusyioiuyiocji cnoco6nocTbio k yTHjinsauun 
cneuncJmyecKoro opranmecKoro BeiuecTBa nonBbi, t. e. nouBeHHoro 
ryMyca hjim xpyAHoycBoneMbix Apyrnwn opranusMaMu BeiuecTB, no- 
CTynaiomnx b nousy u aojifo coxpaHmoiuuxcn b uefi. Onn xapaicrepn- 
3yiOTCH Sojibinon SKOiiOMiniHOCTbio b ocyiuecTBjiennn npoueccoB pas- 
jioxienns n Tpare oprannyecKoro BemecTBa b npouecce >KU3HeAen- 
TejibHOCTU, t. e. bbicokhm OKOHOMnyecKHM KOSfJxjjnuneHTOM. Onn ot- 
jinyaioTCH Taxxe SbicipbiM npopacTanneM cnop c coKpamemibiM 
jiaTeHTHHM nepnoAOM ii anTaronncTHyecKHMu CBoncTBaMM ajih Sojiee 
aKTHBHoro noAaBjieniiH KOHKypenumi Apyrnx oprannsMOB; b to jkc 
BpeMH jierxo MoryT nepexoAMTb k oSpasoBannro noKosuunxcn KjieTOK, 
TaKnx, Kai< xjiaMnAocriopbi n hm noAofinbie.
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Oah3ko sth oprai-iH3Mbi ne HcqepnbiBaioT nccro MiiorooOpa.HiH 
rio’iBcmibix rpiiOoB. Muonic Apyriie rpiiGi.i, ne cun iiiiiiibic co cne- 
11.11 <|> 1111 <‘C l< 11 M Oprilllll'ieCKIIM lieill.ee I HOM IIOUIII.I, II 11II XOA>I IH.HCCH B Iieft 
HU p.'ll.'lll'IIII.IX pile I || re. 11.111,1 x II >K II IIO 1'11 bl X CyflCTpilTHX, 0 11CM TOBO- 
pn.'ioci. hi,nue, oK.i u.iiiaio'i cymecrneiinoe BJiHsiiiiie i-ia npoueccu, 
HpOTCKaiOIHIIe B liei'i, Il HX UCAbSH HCKAIOHHTb H3 COCTaBa nOHBeHHblX 
rpiiCoB.

LIoHBeWHaH mhkojiothh, khk Hayi<a o noHBennbix rpudax, ecTecr- 
BeHHO BO3HIIKJia HH OCHOBe COfiCTBeHHO MHKOJIOTHH, HayKH O TpH0HbIX 
OpraHH3MaX, HX CTpOCHHH, pa3BHTHH, CI-ICTeMaTHKH, (])H3HOJIOTHH, 6lIIO- 
jiothh. TeM ne Menee nonBei-ii-ibie rpnObi h hx pojib b nonBe nacTO 
paccMaTpHBaioT b nonBeHHOH mhkpo6hojiothh, oneiiiiBan pojib Bcex 
IIO'IBCHIIblX MHI<pOOpraHH3MOB B HCJIOM.

Oahuko CBoeoOpaai-ie CTpoenna n oSpasa >kh3hh rpnSoB, b 
CBH3II C 3THM CIICII,II<|)IIKa MCTOAOB HX HCCACAOBaill-IH, HX OTpOMHOe 
caMOCTOfiTejibi-ioe snaneiiHe b npoueccax, npoTeKaiomnx b noHBe, 
SojibHioe o6i-uiHe h pasHoodpasne cpopM, o6ht3iolhhx b nonBe, Tpe- 
6yior o6oco6jiei-iHH noiiBei-iHOH MHKOJiorHH b caMOCTOHTejibHyio 
Hayi<y.

FIoCKOJIbKy oStieKTOM HCCJieAOBaHHH HOHBeHHOH MHKOJIOBHH, KHK 
6bi.no y»<e CKasano, hbjuhotch rpn6bi, to ecTecTBeHHO, hto nonBei-iHafi 
Mi-iKOAorHH ocuoBbiBaeTCH i-ia rex 3Hai-iH5ix, KOTopbiMH pacnojiaraeT 
C06CTBei-lH0 MHEOJIOTHH.

B ocHOBy HacTOflmeH khhth hojiokch MaTepnaji icypca jickhhh 
no noHBeniibiM rpndaM, KOTOpbin HHTaeTCH CTyACHTaM Mockobckofo 
yHHBepcHTeTa na npoTaxxeiiHii paAa JieT.

Hach i-iani-icauHn khhth 6bwia noAana npo(j)eccopoM H. A. Kpa- 
CHJIbHHKOBblM,: HOA HbHM pyKOBOACTBOM aBTOp npopaSOTajI B TeHCHHe 
20 jieT na KarjjeApe 6hojiothh hohb h k KonopoMy HascerAa coxpaHHeT 
rnydoKyio npH3HaTejibH0CTb.

npH HatlHCaHHH KHHTH HBTOp. HOJiyHHA HCHHbie COBeTbl OT AOH6H- 
na xa^eApbi hhshihx pacTenHH T. EL Chsoboh, AOireHTa Ka^eApw 
ShoaOthh hohb PI. II. BadbeBOH, npocjjeccopa T. 3BHTHHueBa, 
AOKTopa SHOJiOTHHecKHX Hayn H. A. MexTHeBOH. Abtop nojibsyeTcsi 
cnynaeM BbipasHTb BceM jinuaM, noMorasniHM b pa6oTe HaA khhtoh, 
rAySoKyio 6jiaroAapHOCTb.

EcTecTBemio, hto mupoTa saTponyrax b KHi-ire BonpocoB mojkct 
odycjioBHTb pHA ynynieHHH. TIoSTOMy Bee KpHTHnecKHe saMenaHHH no 
HacTOHniefi KHHre 6yn.yT c SnaroAapHOCTbio npHHHTH.

lieill.ee


McTopnqecKHH o q e p k

Fpii6bi HMeioT orpoMHoe snanei-ine b npnpoAe .ii jkhshh mcjio- 
Bei<a. Hsyneni-ie hx nanaAOCb eme c ApeBHOc™. IlepBoe ynoMrinanne 
o rpiiSax HMeeTca yxe y Teo^pacra (III bck ao h. 3.). BajKi-ibie 
iiaSAioAei-iiiH o CTpoenHii rpiiSoB 6biah cAeAaiiBi Mh.k6ah b 1729 r. 
Oah3ko cHCTeMaTi-niecKoe Hsynei-iiie rpiidoB Sbiao i-ianaTO toabko b 
Koi-me XVIII b. ii CBA3ano c iiMeneM roAAaiiACKoro yneiioro Flepcoiia 
(1761 —1836), KOTopbift nonbiTaAcn cncTCMaTiisnpOBaTb ii3BecTiibie k 
TOMy BpeMei-iH bhabi rpn6oB bcaca 3a JIiiHiieeM h astb hm finnapi-iyio 
Hoiwei-iKAaTypy. Ro stofo BpeMemi JIiihhch, co3AaBan cboio cucTewy 
/KHBOTHOI'O II paCTHTCABHOrO MHpa, lie CTSA CI-ICTeMaTH3HpOBaTb 
rpii6Bi i-i OTi-iec hx c SaKTepiiHMii k Xaocy, o6ochobbib35i sthm 6es- 
naAejKHOCTB pasoSpaTbcsi b stoh rpynne oprannsMOB (Ainsworth, 
Bisby, 1971). IlepBbiM KpynnbiM MHKOAoroM-CHCTeMaTHKOM 6bia 
niBeACKMH yneHBift <bpii3 (1794—1878). Oh hoaoxha ocHOBy 
HOMeuKAaTypbi rpn6oB i-i aha npaBi-iAbiioe oni-icaHi-ie MHomx bhaob. 
Toabko c ero MoriyMeHTaABHoro TpyAa «Sylloge Fungorum» onnca- 
HHH TaKCOI-IOB npiI3HaiOTCH «33K0HHbIMH» (Fries, 1821). qaCTb BHAOB 
onncai-ia hm coBMecrno c flepcoiiOM (Persoon, 1801). TaKiiM o6pa- 
3om, Flepcoiia ii <&pi-i3a sacAyxeHHO oiHTaioT <<KOAAeKTHBHbiM. JIhh- 
HeeM». Om-ICaiHIH IIX I-iaCTOABKO HCHbl II TOHHdI, ATO COXpaHHAHCb ao 
HacToamero BpeMei-iH. K hum mojkho npucoeAHHiiTb enie HeMem<oro 
ynenoro KopAa (Corda, 1837—1859), KOTopbift AaA HAAiocTpamiH 
HMeiomHXCH rpn6oB.

OaHHM H3 HCCAeAOBaTeAefi . B MUKOAOrilH, CACAaBIHHM snoxy, 
CAeAyeT nasBaTb neMeiiKoro MiiKOAora Anroi-ia JJe-Bapu (1831— 
1888). Oh H3BecTen phaom (JiyHAaMeHTaAbHbix pa6or b mhkoaofhh, 
b nepByio onepeAB BBeAenneM hobbix npiinminoB, hobbix m6toaoao- 
mnecKHX hoaxoaob. EMy npunaAAejKHT sacAyra paspaSoTKH KAaccu- 
(jH-iKamiH rpn6oB i-ia ocuoBe 3boaiohhohiibix npHiim-inoB. On nepBbift 
BBeA b MiiKOAormo HcnoABsoBaniie OHToreHeTiinecKoro mctoas nccAe- 
AOBaHHH. Ero padoTbi 03HaMeii0BaAH, raKHM o6pasoM, HOBoe nanpaB-
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Jienne b mhkoaofhh. Eiviy hphiuiaaokht Taxwe SoJibmoe hhcao paSor 
no H3yiiennio Giioaoitiii, cTpoennfl, mina pa3BHTHa mhoitix rpn6oB, 
b tom hiicac napaanTHbix. BbiacneHHe npnpoAH saSojieBannft pacre- 
HHH, OTKpblTIie HX BO36yAHTeJiefl MOJKeT HBAHTbCa o6pa3U,OM MHKOAO- 
ni'iecKiix iiccjieAOBaiiiiH. Tbkhm oSpaaoM, hm 6hah sajioxteHbi ocho- 
bu iioboh nayKi-i (jniionaTOJiorni-i (De Bary, 1866, 1853, 1854).

K 3T0My >Ke BpeMenn othochtch pa6oTbi eme ,n.Byx Kpynnbix 
mhkojioi’ob, HMeBimie npHummuaAbiioe 31-ianeHiie. OfliiH H3 hhx — 
cppannyacKiiii mhkoaof Tjojihh (Tulasne, 1851), otkpmbiiihh aBAeniia 
njieoMopc])i-i3Ma y rpuSoB. Hm 6buio noxasaiio, hto rpn6bi hmciot 
pasiioodpasHbie cnopoHomeHi-ia b hhkac pasBiiTiia, 6ojibinoe hhcao 
cTaAiifl. HeMeiiKuft HccjieaoBaTejib Bpe^ejiba (Brefeld, 1872—1912) 
Miioro CAejiaji b paspaSoTKe BonpocoB (JiHAOreHHH rpnSoB h mctoar 
niicTbix KyjibTyp. B nacTHocTH, hm npiiMenen, mctoa OAnocnopoBbix 
KyjibTyp paubme, new sto oijao cacabiio b OaKTepnoAorHH.

Hs xpynnbix CHCTeMaTHKOB HeoSxoxHMO nasBaTb CaKKapao 
(1845—1920) —HTajIbHHCKOFO MHKOAOra, KOTOpblft CHCTCMaTHSHpO- 
Baji h cbca Boeflimo Bee HMeiomHeca (oriiicainibie) k 3T0My BpeMeHH 
Biiflbi rpuSoB (okoao 80 000), hto cocTaBiiAO CBOAKy H3 25 tomob, h 
Asa BceM jiaTHHCKoe oiiHcanne (Saccardo, 1882—1925).

Hanajio OHToreHeTnuecKOMy nanpaBjieiniio b pyccKoft mhkoao- 
fhh 6bi,io nojiOMeno M. C. BopoHiniHM (1886) ynenHKOM Zle-Bapn. 
Ero yuennKOM h npoAOJDKaTeAeM b stoh b0jiacTH 6biji C. T. Hasa- 
ihiih (1899). Bojibuiofi BKjiaA b pasBimie OTenecTBeHHoft miikoaothh 
Buec A. A. HqeBCKHii (1933). Ochobubic ero TpyAW nocBumeHbi 
ciicTeMaTHKe rpnOoB h (jiHTonaTOAorHH. BoAbmyio mhofoacthioio h 
pasiiocTopOHinoio AeHTejibHOCTb b o6jiacTii mukojiothh bcji JI. H. Kyp- 
canoB (1877—1954), ocuoBaTejib KacpeApw Hii3mnx pacTeinift b Mo- 
ckobckom yHiiBepcHTeie (1940—1945).

KpyriHblM COBeTCKHM MIIKOJIOFOM 6bIA H. A. HayMOB (1888— 
1959) HSBeCTHHH IOK MHKOJIOI'-CHCTeMaTHK, HCCJieAOBaTCAb BHAO- H 
<j)opMoo6pa3OBaHHH y rpn6oB, a Taioxe npuKAaAHbix BonpocoB mhko- 
Aonii-i h cjiHTonaTOJiorHH (1937).

noMBeHHaa mhkoaofhh Hanajia pasBiiBaTbca nocjie tofo, iok b 
mhkoaofhh 6biA npHMeneii MeTOA BbiAejienHH rpn6oB na ncKyccTBen- 
Hbie HHTaTeAbHbie cpeAbi. Jd,o stofo MHKpocKormnecKHe rpn6bi nsyna- 
AHCb TOJIbKO Ha ROBepXHOCTH Cy6cTpaTOB B BHAC H3JI6T0B II FIAeceHeH, 
name Bcero na pacTennax, iok ohh Smjih HafiAeHbi b npHpOAe, k 
noABeprajiiicb MiiKpocKonupoBanHio. HeaoBeaecTBy 6hah H3BecTHbi 
afi6o mjiaiioanbie rpnObi, oOiiTaiomne b jiecy i-i na ayrax, jih6o njie- 
cenH h iiajieTbi na pacTennax hah nnmeBbix npoAy«Tax. Ochobhbim 
MecTooOiiTaHHeM Mi-iKpocKoitaqecKHX rpi-iSoB chht3Ah pacTeima, ho ne 
nonBy.

IlepBblM H3OAHpOBaA rpnSbl H3 nOHBbl Ha HHTaTeAbHOH epeAe 
AAaMeix (Adametz, 1886) b TepMaHHH. Hm 6biao BbiAeAeno Bcero 
11 bhaob rpiiOoB h 4 BHAa Apo/K>i<eii c noBepxuocTH h c rAySnnbi 
25—30 cm ii3 fahhhctoh ii necnaiioft hohb. Oh npninea k bbiboav, hto 
sth noHBbi ne OTAHaaiOTca no cocTaBy rpnSoB b hhx. BoAee tohhoc 
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in । H'Aoihiiiiic cocTaBa noHBenuax rpn6oB npoBeAend O-neManc h 
l niiiiiir (Odemans a. Koning, 1902) b rojwiauAHH. Hmh BbiAejieuo 
lb inmoB i|>h6ob, Aana hx Kuaccu^HKauHs h nonnoe onncanne, a b 
19(1-1 i KoHHiir npnaaji MeTOfly BbiACJieiiHii rpnOoB H3 nouBbi kojih- 
i|i t niriiHoe Bbipa>Keime, Hcnojibsya onpeAejieunyio naBecxy nouBa h 
impcACjieHHoe pasBeAemie stoh HaBecxn jxjih uocesa na uHTaTejibHyio 
cpi'Ay. /Jajiee XareM (Hagem, 1907) BaAejiHA h onucau suauHTeub- 
ikk 'iiicjio bhaob MyxopoBbix rpnSoB b nonBax HopBeruu, 8 H3 koto- 
pi.ix ObiJiH HOBbiMii ajih uayKH. Hm 6mjih noAMenenbi TaKiKe hckoto- 
piiic aaKOHOMepnocTH pacnpocTpaneHHfl MyxopoBbix rpn6oB b iiousax. 
Ii 'uiCTHOCTH, 6ojibinee hx hhcjio h pasuoodpasHe b oxyubTypenHax, 
ucM b jiecHbix noHBax, hx cnocoOnocTb yTHJiH3«poBaTb doraTbie aso- 
tom opraHHnecKHe BemecTBa.

Oah3ko CHCTeiwaTHHecKoe H3yueHHe nouBeHHax rpudoB uauajiocb 
c 1916—1917 rr., KorAa BaiicMaH, HCCJieAOBaB cocTaB rpndoB mho- 
riix pasuHunax houb, noKasau najiHUHe b hhx onpeAejienuoro h no- 
CTOHHHoro na6opa bhaob. IIpnueM na6op bhaob oahhx fioub otjih- 
■lajicu ot uadopa bhaob Apyrnx nouB napnuy c ueKOTopaMH odmiiMH 
BHAaMH auh Bcex houb. Ha ocHOBaiiHH sioro BaxciiaH saiijiiouHA, hto 
IIOHBa 5JBJIH6TCH eCTeCTBCHHOH CpeAOH oSHTaHHH FpildOB H B Heft 
cymecTByeT onpeAejieHHaa, tojibko eft npHcyman rpH6naH (pjiopa 
(Waksman, 1916, 1917).

Ha 3T0M 3Tane pemajincb Taxue aaAann, Kax Hsynenne pac- 
IipOCTpaHeHHH TpH6OB B pa3AHlIHbIX nOHBaX, T. e. HCCJieAOBajICH 
ochobhoh naSop bhaob rpn6oB b pasninnibix THnax hohb, b nepsyio 
onepeAb b jieciibix; H3ynajiocb OTHonieHHe BbiAejieimbix rpnSoB k ne- 
KoropbiM (paKTopaw cpeABi, b nacTHOCTH npeAejibi bhhocjihbocth k 
pH cpeAbi, TewnepaType, BJiajKiiocTii h t. a.

BaKCMaH onncaji Sojibmoe hiicjio bhaob rpn6oB, BCTpenaiomHX- 
ch b nouBe (okojio 200), n noxasaji onpeAejieHHbie 3aK0H0MepH0CTH 
b pacnpocTpaHeiiHH rpnSoB b saBHCHMOCTH ot HeKOTOpbix cbohctb 
hohb oKyjibTypenHbix h ijejiHHHbix, BejiHHHHbi pH, coAepiKaiiHH opra- 
HHnecKoro BemecTBa h t. a-, a TaxiKe npHBeji AaiiHbie o chocoShocth 
rpHfioB pasjiararb KjieTnaTKy h jihthhh (Waksman, 1952).

Oh BnepBbie otmcthji thkhc saxoHOMepHOCTH b pacnpocTpaneHHH 
rpn6oB, xaK npeoSjiaAanne poaob Penicillium h Mucor b ceBepnbix 
noHBax ii bhaob poAa Aspergillus b kjikhhx, hto neoAHOKpaTHO noA- 
TBepxyianocb saieM phaom aBTOpoB.

B HHcne nocjieAOBaTejieft BaKCMana b nepByio onepeAb hvikho 
nasBaTb JliiKe h Xojibnep (Janke u. Holzer, 1929), KOTOpae onpeAe- 
AiiJiK rpuSHyio (pjiopy HeKOTOpbix thhob hohb h hx dnoxiiMmiecKHe 
CBoftcTBa. nHCTOp (Pistor, 1930) HapHAy c H3yneHHeM rpngnoft 
(Juiopa SyKOBoro h hhxtobofo jieca pernaji neKOTopae MeTOAmiecKiie 
Bonpoca BbiAejieHHH h ynera nonseHHax rpudoB.

B 9thx pa6oTax paccMaTpHBajiacb TaiQKe pojib rpn6oB b Kpyro- 
BopoTe a3OTa, b nacTiiocTH ynacTiie rpnooB b npoueccax aMMOHHipH- 
Kauini, rue oco6chho aKTHBHa MyxopoBbie rpuSa. B hhx ocBemauacb 
Taioi<e pojib rpn6oB b npoueccax pa3Jio>Keuufl KjieTuaTKH h jnirnHiia.
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lIto KacaercH pyccxHx padoT no noweHHOH mbkojiothh, to 
nepBoii 113 hhx mojkho nasBaTb padoTy M. M. CaiPyn,eBiiii (1927), 
KOTopan nonbiTajiacb oxapaxTepnaoBaTb rpudnyio cjjjidpy uejiminbix 
n OKyjibTypeHHbix noiiB b hoasojihctoh sone na pasjiHHHbix rnydnnax. 
E10 BbuejieHo 58 bhaob rpndoB, xapaxTepnbix ajih hohb, ycraHOBJie- 
ho yMenbineHHe hx KOJinnecTBa c rnydi-n-ion. OAHaxo pasin-mbi b 
Biixax rpiidoB b HccJieAOBaHHbi'x nowax ona He ycTanoBHjia.

CjieAyroiuaa padoTa no noHBennbiM rpudaM dwjia onydniiKOBana 
A. H. Pafijuio (1928), b xoTopofi nonBeHHbie rpndbi Hsynajiiicb b ihh- 
Pokom reorpa^HHecKOM acnexTe. FlyiiKTbi bshthh odpasuoB jujIsi hc- 
cjieAOBaHHH pasjn-niajiHCb no reorpat^i-niecKOMy nojiojKeuHro h no th- 
naM now. A. 14. Pafinno cpaBHiiBajia cocTaB rpndoB b nonBax Kojib- 
CKoro nojiyocTpOBa, JlennurpaACKofi odnacTii h KaweHHoft cTenii. B 
pesyjiBTaTe Ana xa>KAoro Ti-ma hohb dmi BbinBJien cboh i-iadop 
bhaob, sa HCKjiioneHneM 4 odmi-ix Ann Bcex. HCcneAOBaHHHX now 
cj)opM Verticillium, glaucum, Mucor racemosus, Monosporium sp., 
Stysanus stemonites. Bbino noATBepjxAGHO Taioxe nadjnoAeHne Baxc- 
wana 0 npeodnaAaniiH rpndoB 113 poaob Penicillium 11 Mucor "b ce- 
Bepnbix nowax 11 poAa Aspergillus — b iojkhbix.

ripoAOJixeiiiieM othx HccjieAOBaHHft HBjiaeTcn padora A. Puxtepa 
i A. Bepnepa (1931), tag npHBOAHTCfl MaTepnajibi no xoAnnecTBy 
'pndiibix sanaTxoB n ochobhhm bha3m rpndoB b Hepnoseiwax, KaniTa- 
lOBbix n CBeTJio-xaniTaHOBbix noHBax TIoBojia^H. Jlajiee b o6ctoh- 
'ejibHon padoTe JI. H. Kypcanona n T. H. UIxjiHp (1938) npnBOAftTCH 
)e3yjIbT3TbI H3yiieHHH COCTaBa rpi-ldOB AepHOBO-nOA3OJIHCTbIX HOHB 
lOAMOCKOBbH II KpaCHO3eMOB B pailOI-ie BaTyMI'I B CBH3H C HX aKTI'IB- 
iGCTbio B pa3Jio>KeiniH KJieTtiaTKH. rioxasano, hto nowbi FIoAMockoBbsi 
i danyMCxue hohbli hmgiot p»A odmiix bhaob, ho no dojibiiiHHCTBy 
■iiAOB pasAi-niaioTCH Me>KAy codoft. Oduuie ajih 2 tiihob hoiib BiiAbi 
'rlchoderma lignorum 11 nexoTopbie bpiabi Penicillium odjiaAaior 
lasjimiHOM axTiiBnocTbio x pas.nojxeHMio KjieTnaTXH. Tpi-idbi H3 danyM- 
KHX xpaciioseMOB OdjiaASJiH donee bbicoxoh nenniononnTHnecxon 
KTMBHOCTblO.

3th padoTbi mojkho paccMaTpHBaib xax nepsyio nonbiTxy oxa- 
axTepiiaoBaTb rpHduyro 4>nopy nowbi. Ohh cthehjih CBoeii nenbio, 
o-riepBbix, noATBepAHTb cymecTBOBanHe hoctohhhoh rpndnoH (jAiopbi 
nowe 11 BbisiBHTb Handonee xapaxTepnbie ajih pasnbix bohb bhabi 

pi-idoB. Bbino noxasai-io, hto nowa — ne tojiexo mccto pesepBamm 
PHdHbix sapoAbinieH, KOTopbie nonaAaioT TyAa cjiynaiiHO, h tag cno- 
bi HX coxpaHJHOTCfl ao BpeMeHH npopacTaHHH nocjie nonaAani-iH na 
naronpiiHTHbiH cydcTpaT, ho sto ecTecTBeHnaa hx cpeAa odi-iTannH, 
ie ohm ocymecTBjiaiOT axTi-iBHyio AeflTejibnocTb. Bo-BTopbix, na- 
<ojibko xapaxTepna 1-1 cnemicJiHHHa rpudnaa (Jijiopa pasnbix tiihob 
jhb, xaxoBbi pasniniHH b cocraBe rpi-idnofi (jjnopbi b pasjiHMHbix 
SHBeHHbix ycjioBHHX h pacTHTejibHbix accoHHam-iax.

K co>Kajiei-iHio, padoTbi na nepBbix STartax npoBOAHJiHCb b OTpbiBe 
’ CHCTGMaTHHeCKHX nOMBeHHbIX HCCJieAOBaHHH, nOSTOMy II He COAep- 
ajiH AOCTaTom-ioH xapaxTepucTHXH noweHHbix ycnoBi-ifl 11 aiianiisa 



ii.।i.'iurii'iecKiix (ptiKTopoB. TaKi-iM o6pasoM, 3KOJiorniiecKoro hoaxoas, 
II r< ill pc M Cl II10M 1IOIIIIM 3IIIIH, B HHX lie SblAO ocymecTBAeno. TeM He 
mriice paOoTbi HMejiH oiipeAeAei-n-ioe nojioxHTejitHoe ananenHe, Tan 
K.IK A'l.’lll BOSMOMHOCTb CyAHTb 0 CymeCTBOBaHHII B HOHBe IIOCTOHH- 
noii, TOjibKO eft npiicymeft (jwiopbi rpufioB n ahjih neKOTOpoe npeA- 
■ laiiAenne o naGope biiaob rpiigoB, BCTpenaioinuxca b nonBe, a thk- 
,IU' 0 paBAHHHH B C0CT3Be BIIAOB B p33HBIX HOHBaX.

CjieAyiomaa, 6ojiee iiosahhh cepi-in paSoT xapaKTepiiByeTcn H3y- 
'IclIIICM rpilSOB B 33BHCHMOCTH OT KOHKpCTHbiX 3KOAOrHH6CKHX yCAO- 
iniii. IlepBOH ii3 hhx cjieAyeT ynoMBHyi'b paSoTy Bapicyna (Warcup, 
11)51), KOTopbift CAejiaji nonbiTKy CBHsaTb HSMenenne cocTasa rpnSoB 

<■ iianpaBjieHHOCTbio nonBOoSpasoBaTeABHOro nponecca, b nacTHOCTii 
iibificHHTb H3MeneHHe cocraBa rpi-iSoB npi-i pasBHTHH noA3OAOo6paso- 
iiareABHoro nponecca ot KapSonaTHBix k hoasoauctbim nouBaM. Oh 
nsynan bhaoboh cocTaB rpiiSoB b nonBax pasAHnnofi ct3ahii ohoaso- 
jiiiBaHHS. Bbiah bshtbi nonBbl, ccpopMnpoBaniiBie na mcaobom raABKe 
ii I'lHTeprAHHi'iajibHOM necite c pasAHnnofi rAyfinnoft saAeramiH iisbcct- 
hhkob, CAeAOBaTeAbHO c pasAHHHoft cTenei-ibio Kap6oHaTi-iocTi-i ii Be- 
AHHHHOft pH. npH paCnOJIOXeHHH H3B6CTHHKOB 0AH3KO K HOBepXHOCTH 
iiohbbi HMejiH BbicoKoe coAepH<aHHe KapOonara KaABUHH n BbicoKoe 
3iiaiieHiie pH. Ho Mepe yBejiHMennH rjiySi-mbi sajieraHHH iisBecTiiBKOB 
CHiixajiacb HacbimeHHOCTb norjiomaiomero KOMHAeicca ochob3hhhmh 
ii yMei-ibwajiocb 31-ianeHHe pH. Llpn OTcyTCTBiiH hsbccthjikob (JiopMH- 
poBajica THni-Hiiibiii hoasoa. Bapxyn ycTaiiOBHA, hto nonBbi, iiMeio- 
mne KpaiiHiie 3HaneiiHH pH, SeAHbi rpuSiioft (jwiopoft. HanSoAbinee 
KQAHnecTBO rpn6oB 6mjio nafiAeno b khcabix Aepi-ioBO-riOASOJiHCTbix 
nonBax, iiMeiomux Bbicoicyio khcaoti-ioctb na iioBepxiiocTH ii mejion- 
HOCTb rjiyboKHX cnoeB. TaKxe 6oraTbi rpi-iSaMii nonBbl c pH, 6jii-i3- 
khm k HeftTpaAbHOMy. B meAOHHbix nonBax coAepnci-iTcn 3Ham-iTeAb- 
noe hhcao rpii6oB, npn stom b hhx HaSjnoAaeTcn HanSojibmee pas- 
Hoo6pa3He biiaob. Pha bhaob 6bin BbiAenen TOJibKo hb mejiomibix 
nona, cpeAH hhx Fusarium sambucinum, Penicilliuin luteum, Tieluvia 
sp. FIpii pasBHTHii noA30AOo6pasoBaTeAbHoro nponecca hohbahiotch 
bhabi, xapaiiTepHbie toabko aah sthx hohb (JPenicillium janthinel- 
lum, P. frequentans, P. terlikowskii, Mucor ramannianus). Tai<HM 
ofipasoM, c HSMei-ieHiieM nonBoo6pa30BaTeAbHoro nponecca ii3MenfleT- 
CH II Hagop BIIAOB rpi'iSoB, xapaKTepi-isyiomnn nponecc. Bapi<yn no- 
xasan, hto oahh bhabi rpi-ifioB BCTpenaioTCH toabko b BepxHiix ropn- 
3OHTax iiohb (Mortierella), Apyriie >kc (Mucor) pacnpocTpaHHiorcH 
na SoAbiftyro rAyOi-niy. Bo3mo>kho, sto CBasano c TeM, nro sth rpn6bi 
HMeiOT ohchb HM3i<yio noTpeSnocTB b yrAepoAe, new n ofinHCHHeTCH 
hx rny6oKoe ripoHiiKiioBeiii-ie b HinKeAexKamne, 6eAHBie ryMycoM ropii- 
3OHTBI. Hpil 3TOM rpilGBI B H0HB6 H3XOAHTCH KHK B BIW CHOp, T3K H 
B Bl-IAe MimeAHH.

Taicoft >Ke iioaxoa ocymecTBAen b pa6ore Topi-iTOna (Thornton, 
1956), KOTOpblft npocAeAHA H3MeHeHi-ie cocTasa noHBeHHbix rpn6oB b 
CBH3H c 0n0A30AHBaHiieM Sypoft nonBbl h CMenofi pacTHTeABHOCTH. 
Bypbie nonBbl boa AySoM b cbhsii c pasBimieM Bepecna noABepra- 
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JIHCb On0A30AHB3HHlO, HSMCHHAHCb Onafl, KHCAOTHOCTb IIOHBbl H BH- 
Aoboh cocTaB nouBeHiibix rpuboB.

flajiee sth HCCAeAOBaHHH noAynHAH pasBHTHe b padoTax Kcha- 
pmca, napKHHCOna, Bypreca, CaKcena h Ap. (Kendrik, 1958; Par­
kinson, 1960; Burges, 1967; Saksena, 1967).

IlpoAOJiHceHHeM nccjieAOBaHHft no skoaothh nousem-ibix rpnSoB 
y nac b CTpane hbahiotch pa6o™ 3. 3. BeKKep (1963), T. n. Ch- 
soboh (1953), A. T. PoManKOBOH (1954), T. FI. Cynpyn (1958), 
E. C. JlHCHHOH-KyJiHK (1969) h t. A- Ho CHCTeMaTiiKe noMBenubix 
['PhSob H3BecTHbi pa6o™ M. A. JIhtbhhob3 (1967). B pa6orax 
P. LI. Ch3oboh, 3. 3. BeKKep h T. IL Cynpyn oco6oe BHHMaHHe yAe- 
THeTCH paCTHTe/IbHOCTH K3K SKOAOFHUeCKOMy c))3KTOpy, (j)OpMHpyiO- 
HeMy MHKpo<J)Aopy, paccMaTpiiBaiOTCfl paaAi-niHbie thom pacTHTejib- 
ibix accomiamiH h xapaKTepubift aah toh hah hhoii pacTHTeAbnofi 
1CCOHH3HHH C0CT3B HOHBeHHblX rpH6OB. BcKpblBaiOTCH B33HM00TH0- 
iieHHfl nonBeHHbix rpn6oB c pnsoctJjepoH pacTeniiii.

BbiinenepeuHCAeiiHbie padoTbi b SoAbinoft hah Mei-ibuieH cieneHH 
capaKTepnsyioT sKOAornuecKoe nanpaBAeuHe b hohbchhoh mhkoao- 
hh, t. e. saBHCHMOCTb pasBHTHa onpeAeAennbix BHAOB rpudOB OT 
)TAeAbHbix SKOAoninecKHx (paKTopoB (™na hohbm, xapaKTepa nouBo- 
)6pa3OBaTeAbnoro npoiiecca h pacTHteAbnocTH h t. a-)-

Oahsko cymecTByiOT h necKOAbKo HHbie hoaxoam k skoaofhh 
4HKpOOpraiIH3MOB, B TOM MHCAC H rpH60B. BonpOCbl 3KOAOFHH TpilfiOB 
>accMaTpHBaioTCH c 6oAee o6iuhx nosi-miift, a rpi-i6bi oueiniBajoTCH 
:ai< cocTaBHbie KOMnoueHTbi SKOCHCTeMbi. Skoaothh rpnSoB H3yuaeT- 
:a C TOHKH SpeHHH HX TpO())HqeCKHX CBH36H H, CACAOBaTeAbHO, CMCHbl 
iHAOB B SKOCIICTeMe. Ha OCHOBaHHH pa3AH‘IHOrO OTHOUieHHH K cy6- 
:TpaTy rpH6bi pasAeAsnoTca na aKOAorHuecKiie rpynribi, cMeHHiomne 
ipyr Apyra no Mepe pasAOxenna cyScrpaTa, KOTopae sannMaioT 
mpeAeAeHHbie SKOAornuecKHe hhihh (Garret, 1970; LIacTyxiiH, 1969; 
ludson, 1968; h Ap-)-

B HacTomnee BpeMsi sto HBAaeTca ochoboh aah OoAee rAySoxoro 
AynenHH skoaofhh rpnOoB na ocuoBe anaAHsa caMbix paanooSpas- 
bix MOp(|)OAOrHHeCKHX, (|)H3HOAOrO-6HOXHMHlieCKHX CBOHCTB OpF3HH3- 
IOB, OFipeAeAHK)IH,HX HX 3K0A0FHK), KOTOpbie HO3BOAHIOT HM HOpM3Ab- 
[o cymecTBOBaTb b ashhoh cpeAe.

B coAep>KaHHe skoaofhh nonBeHHbix rpnSoB bxoaht TaK>Ke nsy- 
enne (|)opMbi cymecTBOBanHa hx b nonBe (mhh6ahh, cnopbi, opraubE 
nopoHomeHHH, hhka pasBHTHa cooTHomenna hx), b 33bhchmocth ot 
yOcTpaTa, ba3>khocth, TeMnepaTypa, BpeMenn roAa h t. a. (Chesters, 
948; Thornton, 1952; La-Touch, 1948; h t. a.).

K BOIipOCaM 3K0A0THH I'pH6oB OTHOCHTCH H XapaKTep B33HM0- 
THomenHH rpnSoB c ApyrnMH opraHH3MaMH, o6ht3ioilihmh b nonBe: 
apa3HTH3M, chm6ho3, anTaroHH3M. Bonpocbi, cBHsanHbie c napasn- 
h3mom, neAecooSpaanee paccMaTpHBaTb b pyKOBOACTBax no $hto- 
aTOAornn. Hsyneiine CHM6noTHnecKHX BsaHMOOTHOinenufi rpnGoB c 
aCTeHIIHMH, B naCTHOCTH MHKOPH3, aHT3F0HH3M nOHBeilHblX rpndOB 
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Mt'M/iy cofioii II BblCHIHMH paCTeHHHMH, MO7K6T HBJIHTbCH npeAMCTOM 
iio'iiieiinoii MHKOJioniH.

Thkiim odpasoM, n3yiieHne aKOJiornn rpuSoB na pa3Hbix ypoB- 
IhlX OAHU H3 OCHOBHbIX BOnpOCOB nOHBCHHOH MHKOJIOBHH.

CymecTBennoe mccto b noMBeHiioft mhkoaofhh sannMaeT H3yqe- 
iiue pojiii rpndoB b xpyroBopoTe BemecTB, b qaciHOCTH npeBpamenne 
rpiiOaMM opraHW-iecKoro BemecTBa, nocTynaiomero b noisy, b nepByio 
o'icpeAb pacTi-iTejibiioro onaaa Kai< b hcjiom, Tax h OTAejibHbix ero 
KOMIIOHeHTOB, rJiaBHbIM O0pa3OM KJieTHaTKH, JIHn-IHHa H neKTHHOBbIX 
BemecTB (tJacTyxnH, 1969, Lindeberg, 1955, h Ap-)- B nocjieAHee 
BpeMfl i-i3yiiaioTC5i cpepMeHTHbie KOMnjiexcbi, c noiwombio KOTopbix 
•ocymecTBJiHercH stot nponecc na pasnbix CTaAHHX pasjiojKenHH. JJe- 
jiaiOTCB nonbiTKn pacKpbiTb nyTH 6noxnMHqecKoro npeBpameHHH jinr- 
iiHiia, nocjieAOBaTejibHOCTb CTaABft ero npeBpameHHH (McLaren, 
1967; Norkrans, 1967).

Bojibinoft n cepbesHbift Bonpoc notiBenHoi! MHKOAoniH, npeAcraB- 
jIhioihuh co6oft uejiyio npo6jiewy, cocTaB.isieT nsynenne o6pa3OBanHH 
rpiiSaMii cneiiM<|)irqecKnx BemecTB ryMyca b cbhsh co cnocoSnocTbio 
rpndoB oSpasoBbiBaTb b npouecce oSMena cao>KHbie UHKJimecKHe 
coeAHiieHiiH, iiMeiomae Tewnyio OKpacxy n asor rerepomiKjioB b cbocm 
cocTase (Kuster, 1952; BeKxep, 1963; Flaig, 1965; Laatsch, 1952; 
Plotho, 1950; Haider a. Martin, 1970: ii AP-).

CjieACTBiie yuacTHH rpn6oB b ryMycooSpasoBaHnii — cosAamie 
CTpyKiypbi no'iBbi.

Cnen,HajibiibiH n coBepiuemio hobmh Bonpoc nonBeniioft MHKo.no- 
rmi npeACTaBjiaeT co6oii i-isyneuHe SHOAornqecKH aKTHBHbix BemecTB 
noHBeinibix rpuboB: 3hth6hothkob, tokchhob, CTHMyjiHropOB pocra, 
HX o6pa3OB3HIie H aKTHBHOCTb B nOlIBe, AJIHTejIbHOCTb COXpaneHHH, 
aAC0p6uHH H HHaKTHBaUHfl, BJIHHHIie Ha CBOilCTBa nOHBbl H >KH3He- 
AeHTeJIbHOCTb HOHBeKHblX OpraHH3MOB.

Tskhm o6pa3OM, noHBenHan mhkojiothh paccMaTpriBaeT mupoKUH 
ii pa3Hoo6pa3Hbiii Kpyr BonpocoB.



HacTb I

OBUJUE CBEAEHH5I O fPHBAX

T ji a b a 1

OCHOBHbfE MEPTbl CTPOEHHfl TPHBOB

Fpii6bi — dojibiijafl reTeporeHHaH rpynna reTepoTpo(|)Hbix opra- 
H3M0B, OAHOKJieTOHHbIX HJIH MHOTOKJieTOHHblX, HO 6e3 AH(j)(f)epeH- 
HaiuiH na opratibi c eooTBeTCTByioiUHMH xapaKTepiiHMii ajih hhx 
ohhmh. Cpe/ui hhx ecTb canpo(j)HTbi, napa3HTbi Ha pacTeHHax h 
HBOTHbIX, H CHmShOHTM.

Bee rpnObi, 3a neMHornMH HCKjiio’ieHHHMH, hmciot MHiiejinajib- 
)e CTpoenne, t. e. hx BereTaTHBHoe tcjio (t3jijiom) coctoht 113 MHiie- 
ih hjih rpngiiHUbi, KOTopaa npeAcraBJisieT coSoh cncTOMy BeTBH- 
hxch Hi-iTeft (ri-icp), nponnsbiBaiomux cyficTpaT. h HMeiomax c hhm 
ijibniyio noBepxnocTb conpHKOCHOBeHHs, nepes Koropyio ocymecTB- 
ictch aacopSmiH niiTaTejibi-ibix BemecTB.

rpuSbl --- HenOABHJKHbie OpraHH3MbI, nOABHJKHbIMH SbIBaiOT TOJIbKO
aejibHbie cTaAiii-i b miKJie pasBHTHsi. Bee rpn6bi jinmeHbi xjiopo- 
ijwia, noaTOMy HeoSxo/iHMoe ycjioBHe hx cymecTBOBaHHH — Hajiiinne 
1raHHqecK0.ro yrjiepoaa.

B HacTonmee BpeMH ycTanoBjieHbi abh (JiyHAaMeHTajibHO pa3- 
HHbix THna KjieroK Bcex cymecTByiomHx opraHH3MOB, orpajKaiomHx 
3JIHHHMH ypOBeHb 9BOJHOUHH: npOKapHOTHblH H SyKapHOTHbIH. Hpo- 
pHOTHbie OpraHH3MbI XapaKTepH3yK)TC5I OTCy'TCTBHeM HAepHOH 060- 
HKH. OcHOBHbie npH3H3KH ayKapHOTHbIX OpraHH3MOB — HflepHaH 
Mgpana h CHjibHO pasBHTaa cncTeMa Bi-iyTpeHHnx MeMdpan (shao- 
asMaTHnecKHH peTHKyjiyM), annapar Fojilajkh, orpaHHneHHbie 
MfipanaMH opraHejiJibi (mhtoxohaphh, jihsocomm). TpH6bi — syKa- 
OTiibie opraiiH3Mbi, rax Kai< hmciot HAepuyio MeMSpany h xopomo 
3Bi-iTbie MewSpaHHbie CTpyKTypa.

1raHHqecK0.ro


OCHOBHBIE CTPyKTYPM FPMBHOH KJIETKM

MimejlHH rpildOB JIH0O OAHOKACTOAHblii (ueHOUHTHblfi) II T0FA3 
iipeAcraBJiHeT codon eAHiiyio rpoMaAHyio KJieTxy, Ai-ido pasAeAfeH na 
KACTKH.

KjieTOHHasi cremca. KyieTKa rpadiioro mhhcaha 3a neMHornMn 
ncKAioqenHHMH BcerAa OAcra pnrnAHon oSojiohkoh, hto onpeAejiaeT 
('(' yCTOHHHByiO (J)OpMy. OdOAOHKa COCTOHT H3 KJieTO'-IIIOH CT6HKH, Kan- 
•cyjibi, KOTopaa npeACTaBAneT codon cahshctbih caoh BOKpyr rnijibi 
11 ne BcerAa odpasyeTcn, pasAnnubix BbiAeAeHnn. OcuoBy KAeTonnon 
odoAOHKH cocTaBAneT KAeTonnaH CTeHKa. Ona npeACTaBAfler codon 
nAOTHyio ynpyryio noAHMepHyio CTpyierypy, noTopaa neceT onopno- 
Mexai-nwecKyio (JiynKiyno. KpOMe Toro, ona BbinoAi-ineT samnTnyio 
pOAb, HBAAACb OCMOTHHeCKHM dapbepOM. CTeHKa odAaAaeT H3dHpa- 
TCAbHOH npOHHIiaeMOCTblO AAA BdHeCTB pa3AHAHOH XHMKHeCKOH npil- 
poAbi. B neft nponcxoAHT CHHTeTHAecKne nponeccbi. BnyTpb ot kac- 
tohhoh CTeHKi-i pacnoAaraeTcn npHCTeiman uHTonAasMaTHnecKaa 
MeMdpana — nAasMOAeMMa, oKpyxaioman BnyTpenHioio nacTb kact- 
kh — cijjeponAacT.

U,HTonAa3MaTHiiecKa5i MeMdpana TpexcAonna n coctoht H3 ahho- 
npOTeHAOB. rioBepxiiocTb ee mojkct dbiTb poBHOii hah (JiecTomaTon. 
Ha HHTonAa3MaTHHecKoft MeMdpane pacnoAararoTcn (JiepMei-iTbi hh- 
Beprasa, KHCAbie cfioc^aTasbi, aAeno3HHTpH4)oc(|)aTa3bi h OKHCAHTeAb- 
HO-BOCCTaHOBlHTeAbHbie (jjepMCHTbl I-I TpaHCC[)epa3bI, KOHTpOAHpyiOIHHe 
nepeMeipeHHe pasAHHHbix hohob h MOAeKyA b KAeTKy (BnpiosoBa, 
1973). KAeTO’-Hiaa creiiKa y rpndoB coctoht na 80—90% hs iioah- 
caxapHAOB, a3OTCOAep>KamHx n desaaoTHCTbix. KpoMe noAHcaxapHAOB 
B KAeTOHHOH CT6HK6 COAepHOTCfl deAKH H AHIIHAbl, a TaiQKe HOAH- 
<j)oc(J)aTbi h HeoprauHnecKHe hohbi. Ectb Aannbie o naAHHHH b kac- 
tohhoh CTeHKe rpHdoB nyKAeHHOBbix khcaot. ¥ doAbiHHHCTBa rpndoB 
ochobhoh noAHcaxapHA — xhthh h TOAbKo y rpudoB KAacca Oomyce- 
tes—peAAiOAOsa. Y oueiib HeMHornx rpndoB (KAacc Hyphochytri- 
diomycetes) xhthh h ueAAioAosa npucyTCTByioT BMecTe. B KanecTBe 
AonoAHHTeAbi-ibix desasoTHCTbix noAHcaxapHAOB y rpndoB npeACTaB- 
AeHbl pa3AHHHbie TAIOKaHbl. HhOTAA TAIOKaHbl od-beAHHCHbl c npo- 
TeHnaMH. HandoAee THnunnbifi komha6kc aah kactoahoh ctchkh 
mhothx rpndoB — XHTHH-rAiOKan.

Z(ah rpndoB KAacca Oomycetes xapaKTepen komhackc hcaaioao- 
3a-rAK)KaH, aah KAacca Zygomycetes — XHTHH-rAiOKan, XHTHH-neHTO- 
san BMecTe c xhtosahom. Y npeACTABUTeAefi nopAAKa Mucorales 
3Toro KAacca b KanecTBe MOHOMepoB reKcanoB npeACTaBAeHbi taioko- 
3a h (JipyKToaa, b KanecTBe MOHOMepoB neHTOsanoB — KCHAOsa. Y 
KAacca Ascomycetes b KAeTOHHOH CTeHKe coAepjKaTca raAaKTosa h 
raAAKTO3aMHH, y KAacca Basidiomycetes b KaqecTBe MOHOMepoB 
noAHcaxapHAOB BbiCTynaioT kchaosa, 4>pyKTO3a h rAioKypoHOBaa khc- 
aota. HiiorAa npncyTCTByiOT HedoAbmue koahhcctba paMHO3H, pndo- 
3bi, apadHHosbi (Bartnicki-Garcia, 1968).
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Ayuen

PliC. 1. UaCTb KJieTOMHOH CTeHKH rH(j)H
Allomyces macrogynus (biiaho <jin6-

Xhthh h Heaaioaoaa npi-iAaioT kactohuoh ctchkc 4>n6pM.TJisipuoe- 
CTpoeHHe, MHi<po(J)ii6pHJiJibi STiix noancaxapHAOB cueMeHTiipoBaiibii 
aMop4»HbiMH BemecTBaMH, b KaqecTBe KOTopbix BbicTynaiOT 6eaKH,. 
6esa3OTHCTbie noaHcaxapHAw h ahhhabi.

HaaHune (J)n6pMJiJiHpHoro crpoeHHa ycTaHOBjieno mctoaom ah- 
H C nOMOHlblO SAeKTpOHHOli MHKpO- 

CKOHHH. AnaMeTp MHKpO(J)H6piIAA 
cocTasaaeT 250 A. 4ame Bcero 
MiiKpocj)ii6pHJiAbi pacnoaaraiOTca b. 
2 caoa, HAyniHX b pa3Hbix nanpaB- 
JieHMx, uto npHAaeT KJieTouHoft. 
ctchkc nAacTHHuaTbift xapaKTep 
(pHC. 1). BuyTpeHHiift caoii opn- 
eHTHpoBan napaaaeabHO. rjiaBHoii 
och rutjjbi.

B npoTeHHOBoft (J)paKH.HH KJie- 
tohhoh cTeHKH rpndoB npeoSaaAa- 
!OT AHKap6oHOBbie KHCAOTbl, o6yC- 
AOBAiiBaiomne hx KHCAyio peaK- 
h,hk). XapaKTepna AJia rpi-iOoB. 
a-aMHHoaAHnHHOBaa KHcaOTa. JI,h- 
aMHHoniiMeAHHOBafl KHcaoTa, xa- 
paKTepnaa aaa KaeTouHoii ctchkh 
SaKTepHH, HMeeT mccto toabko y 
ooMHiieTOB; y Bcex Apyrnx rpynn 
rpiiOoB ona oTcyTCTByer.

rioCTOaHHbie KOMIIOIieHTbl KAe- 
TOUHOH CT6HKH Tpn6oB --- AHHHAbl.

B OTAHHIie OT AHHHAOB IlHTOHAa3MbI B KAeTOHHOH CTCHKe OHII HpCA- 
CTaBACHbl B OCHOBHOM HaCblHICHHblMH JKHpHblMH KHCA0T3MH. B C0CT3B 
KACTOHHOH CTeHKH BXOAHT TaKJKe PHK B KOAHUCCTBe 1 % OT CyXOTO 
Beca CTeHKH n HeKOTopbie (JtepMeHTbi, npn yuacTiiH KOTopbix habt ee 
HapanjHBaHne b AAHHy. B napyxubix qacTax kactouhoh ctchkh He- 
peAKO oTKAaAbiBaioTca nnrMeHTbi — MeaaHHHbi, npeACTaBAHiomne 
co6oft noAHMepnbie coeAHHenna c OoAbniHM MOAeKyaapHbiM bocom. 
MeAaHHHbi cocTaBAHjoT 2—3% ot cyxoro Beca kagtkh. MeAamiH pac- 
HpeAeAaeTca no kactohhoh CTenxe,. b ochobhom AOKaAiisyeTca bo> 
BneniHHX ee uacTax. HacTHuno oh oSteAHHaeTCH c ee xhthhoboh 
^paKHHeii. CoAepjKanne MeAaHHHa cocTaBAaeT ot 16,3 ao 18,2% or 
cyxoro Beca kactohhoh ctchkh.

MeiwSpaHHbie CTpyKTypbi h UHTonAaaMaTHHecKwii MaTpHKC. BnyT- 
peHHee coAepJKHMoe kactkh moxho pa3AeAHTb na KOMHOHeHTH 
MeMSpaHHOH CHCTCMbl H HHTOHAaSMaTHHeCKHH MaTpHKC C paSAHHHbl-

pHjijinpHoe 
pyjKiioro

CTpoeHHe BHyTpeHnero h na- 
cjioeB. 4>oto ApoHcon n 

ripecTon)

MH BKAK>UeHHHMH.
MeMSpannaa cncTewa acaht KaeTKy na «otc6kh», b KOTopbix 

saMKHyTbi oTAeabHbie yuacTKH jkhakoh (pasbi, npeACTaBAaiomne co­
Soh HHTonaa3MaTHHecKHH MaTpHKC ■— cpeay Aah KaeTouribix opra- 
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IH'JIJl SUpa, MHTOXOHApHft, pildOCOM, JIH3OCOM II COCTOHT H3 SejIKO- 
nbix MaxpoMOJieKyji b pasHoft CTaaHH arperan.nn.

B miTonjiasMaTHnecKOM MaTpiiKce naxoAHTcn m-iTOnjiasMaTH'-ie- 
cKile ini™, npencTaBjisiiomHe codoft najionKOBHAHbie CTpyicrypH 40— 
50 A TOJimiiHbi. Huorxa sth hiith opueHTHpoBanbi b MiiKpoTpydonKH^ 
KOTOpbie, no-BHAHMOMy, npeACTaBAHioT codoft AeiajiH MexaHH3Ma 
ABiixemiJi. Ohh BcerAa iipucyTCTByiOT b ABiiraTejibiibix opranejuiax: 
nepeTeiie, KiiHeTOCOMax, ncryTHKax.

Phc. 2. YjibTpacTpyKTypa rpn6noii kjictkh. SivionjasMaTiriccKan cert b 
(5a3n«HH (<|)oto JIep6ca)

/KiiAKaB cpeAa HHTonjia3MaTHiiecKoro MaipHKca — HHTonjiasMa,. 
npoACTaBjiHiomaji codoft KOJiJioHAnyio (Jiasy. pasjiHHHoft CTenenn bhs- 
kocth. B Heft coAcpMaTCfi CTpyKTypHbie h necBsisaHHbie c oprano- 
1IA3MH (JiepMeHTHbie OejIKH, aMHHOKHCAOTbl, pilSOHyKJieHHOBbie KHCJIO- 
ti>i, yrjieBOABi, JiurniAbi n pasjiHHHbie HH3KOMOJieKyji5ipHbie BemecTBa,. 
a TaioKe rpanyjibi sanacHbix BemecTB pasjin’-inoft npupoAbi. Ujito- 
iuia3Ma ocymecTBJifleT i-ienocpeACTBeiiHyio cbhsb Me?KAy opraHOHAa- 
MH KJieTOK (JleBH, ClIKeBHII,, 1971).

y rpndoB HMeeTCH npHCTemiasi MeMfipana n BHyTpeHHua cucTeMa 
MeiviSpaii. UnTonjiasMaTHHecKaH npHCTeiiHaa MeMdpana (njiasMOJieM- 
m;i) cocTaBJifieT eAHHoe uejioe c BnyTpeHHeft cucTeMofi MeMdpan. Pojie 
MCMdpainioft CHCTCMbi MHoroo6pa3iia. Ona yBejiHHHBaeT noBepxuocTb 
kjictkh, iipn ynacTHH MeMdpan nponcxoAHT TpancnopT BemecTB h 
miioi’HC MCTadojiimecKHe npoueccbi.

KjieTKe rpHdOB npucymn MHorne CTpyKTypbi MeM6pai-n-iofi cncTe- 
mbi, xapaKTepnbie ajiu kjibtkh ayKapHOTi-ibix oprannsMOB. rpnOHan 
KJieTica iiMeeT chjibho pa3BHTyio CHcreMy BHyTpeHHHx MeMdpan — 
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3HAonjia3MaTHiiecKyio cert (sHAonjiasMaiHnecKHH peiHKyjiyM). Oh 
npexcTaBJifleT co6ofi cncieMy KanajibueB, nystipbKOB hjih HHciepH. 
C BHyTpeHi-ieii cTopoiibi ohh ycajKenbi rpaHyjiaMH-puSocoMaMH, xoth 
piidocoMbi Taioxe coAepxaTca b Sojibhiom KojinnecTBe b miTonjiasMe 
AHtjxJiysHp. Oco6ei-iHO neuco BHAonjiasMaTHnecKHH peTHKyjiyM Bbipa- 
>KeH y rpnOoB Kjiacca Basidiomycetes, y iipeACTaBinejieH KOToporo 
HHCTepHbi 3HAonjia3MaTHnecKoro pemKyjiyMa pacnojiaraioTCH b i-ie- 
nocpeACTBeHHOH Ojihsocth ot HApa h OKpyiKaiOT ero m bo mhoto 
pa3 cjio>KeHHbie oGojiohkh (pnc. 2). Macro b odjiacTii aniiKajibHoro 
pocTa 3HAonjia3MaTHnecKHH peTHKyjiyM HMeeT B3AyTiiH — Be3HKyjibi. 
BO3MOJKHO, HTO 3TH B63HKyjIbI CBH3ai-IbI c nponeccoM pocra HHj).

MeMSpamibiMH cipyKiypaMH kjictkh aBJiaeTcsi h annapai Pojiba- 
jkh. Oh npeACTaBjineT coSoh rpynny nysbipbKOB pasjiHHHoro AnaMei- 
pa HJIH AHCKOBHAHbIX HJiaCTHHOK — AHKTHOCOM.

HaHJiytffliHM odpasoM annapaT Fojibaikh iisyneH y Bbicuiero 6a- 
3HAnajibnoro rpn6a Coprinus lagopus, tab oh HanSonee inni-meii, ho 
CTpyKTypbi, noAo6iibie ainnapary Pojiba>kh, oSnapyxieHbi h y psiAa 
Apyrux cyMnaTbix i-i 6a3HAHajibHBix rpndoB; y rpnSoB Kjiacca Oomy- 
cetes ohh bbihbjihiotch He BcerAa, ho onncaHBi y Pythiuih debarya- 
num; Phytophthora spp., Peronospora manshurica h neKOTopbix 
Apyrux. Ho y Bcex rpndoB annapaT Tojibaxh ne tsk hctko BbipaiKeH, 
Kai< y Apyrux oprannsMOB.

MeMOpaHbi annapaia Tojibahih MoptJjojioriinecKH CBHsaiibi c 
HAepnoH MeMdpanoH i-i MeMdpanaMH SHAonjiasMaiimecKoro peniKyjiy- 
Ma. Pojib ero nojiH^yiiKAHOHajibHaH. IlysbipbKH annapaia TojibA- 
>kh — 3io ipancnopTHasi cipyKiypa. Hmcioich yicasaHHH na hx ynac- 
ine b CHHiese kjicto'ihoh Cichkh. Hsbcciho, hio oh oiBeiciBen 3a 
CHH163 HOBbIX MeMSpaH.

B nnionjia3MaiHiiecKOM MaipiiKce rpufiiiOH Kjiei'KH HMeioica h 
Apyrne MeMfipaniibie opranejuibi, xapaxiepiibie ajih KjieiKH syKapnoi- 
iioro opraiiH3Ma. B new naxoAHica innipiHMe mhtoxohaphh, KOTo­
pbie npeAciaBjiHioi coSoh cipyKiypbi c abohhoh MeMSpanoft. Hapyxx- 
Han MeM6pana mhtoxohaphh rjiaAKaa, BHyipeHHHH — oSpaayei Bna- 
HHBanHH, nasbiBaeMbie KpncraMH (puc. 3), Koiopbie yBejinmiBaioi 
aKiiiBiiyio noBepxHocib mhtoxohaphh.

MHioxoHApHajibHbie MeM6paiibi coAepixai jihhham, npeACiaB- 
jieHHbie rjiaBHbiM oSpasoM (J)oc4)OAHnHAaMH, Koiopbie oSecneHHBaioT 
npocipaHCiBei-iHyio opraHHsamiio MeMSpan.

Ha MHioxoHApHHX pacnojiaraioiCH MHOrne (JiepMeHibi, b naci- 
H0C1H, OKHCJIHiejIbHOTO 4>OC4)OpHJIHpOBaHHH, IieHH OJieKlpOHOB II Ap. 
OepMenibi ABixaiejibHOH nenn cociaBjisioi 25% dejixa mhtoxohaphh 
h npeAciaBjuiioi co6oft ne iojibko 4>yHKiiH0HaAbHbie, ho h cipyKiyp- 
Hbie sjieMenibi mhtoxohaphh. Ha mhioxohaPhhx nponcxoAHi 6hochh- 
ie3 caMbix pa3HOo6pa3Hbix BemeciB (nyKJienHOBbix khcjioi, 6ejiK0b., 
yrjieBOAOB, jihhhaob).

Mhtoxohaphh coAepniai codciseHiiyio AHK, JioKajiHsoBannyio b 
onpeAejieiiHbix 3onax, Koiopbie moxkho nasBaib MHioxoHApHaAbHbiMH 
«HyKAeoHAaMH». HosioMy mhtoxohaphh hbjihiotch caMopenpoAyun-
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MeMdpaHOH. JiH3OCOMbI — npOH3BOA-

Phc. 3. yjibTpacTpyKTypa rpn6Hoft 
KJICTKH (no AfiHCBOpT) : N — sjt.po 
c abohhoh MeMSpaHoft; C — jiapmiuko

|i\imuiiMHCH cTpyicrypaMn, a He B03i-iHKarc>T b KjieTKe de novo. B oc- 
IHillllOM MHTOXOHApHH FpHdOB CXOAHH C TaKOBbIMH y BblCHIHX Opra- 
IIII.IMOH. HeKOTOpbie OTJIHHHH COCTOHT TOJIbKO B TOM, wo y rpndoB 
...... MciibiiiHX pasMepoB h npeACTaBjieiibi HHorAa c^epnnecKHMH Te- 
iiimii, Monee peryjiapi-ibiMH, neM b KjieTKax bbichihx pacTennft. 

MirroxoHApHH ecTb y Bcex rpndoB.
B HHTonjia3MaTHiiecKOM MaTpHKce npucyTCTByioT TaK>Ke jihsoco- 

mi>i opraiicjuibi c OAHnapnoft ' " ~
iibic nnnapara I'ojibA>KH ii npeA- 
< laiuimoT codoft pa3HOodpa3Hbie 
iu> i|iopMe Tejibpa. Ohh oTiiiHy- 
poimmaiOTCfl ot annapara Fojib- 
,/t/ijt is iii-iAc nysbipbKOB h pac- 
ii|h‘,'P'jihiotcji no KJieTKe.

,J|||3()C0MbI BblllOJIHHIOT pa3- 
jiiiiiih>ic i|)yHKUHH. B hhx coAep- 
;i..rn",i iipoTeoJiHTi-BiecKne 4>ep- 
AKIIII.I, KOTOpbie OCymeCTBJIHIOT 
p.iciii.cii./H'iiiie deJiKOB. KpoMe To­
rn, JIII3OCOMbI OCymeCTBJISHOT 3a- 
III.IHV KJICTOK OT HOBpeJKAeHHH: 
ii mix' oTJiaraiOTCfl h pacmen- 

i in11I'd ii<>,/i,ji(')KaiHHe yaaJieHHio 
III.IIIKII.

Ciieii, ii(|)H(iecKHMH xapaK- 
ii'piibiMii wicMeiiTaMH rpudnoft 
iuii'TKii hbjihiotch CBoeodpasHbie 
c rpyKTypbi-JioMacoMbi. Ohh od- 
mipyjKeiibi b rpHdax Bcex Mac- 
con, a TaKHce y Kpacnofi boao- 
pOCJII-I I-I B MeSOCjlHJIbHblX KJICT- 
Kax iimeiiHUbi. Ohh npeACTaB- 
,/ifiiot codoft odpasoBanna b bh- 
A,e nysbipbKOB, B03HHKarom,He 
MC>KAy KJieTonHoft cTeHKoft h HJiasMaTHHecKoft MeMdpaHoft B pe3yjIbTa- 
re OTCAoeHHH MeMdpaHbi ot ctchkh h MoryT dblTb odnapyxceHbi B JHO- 
Cioii uacTH ctchkh, BKjnoMan cenry. d?yHKii,HH jiomhcom ne AOCTaTonno 
iiciibi (Ainsworth, Sussman, 1965).

B rpridnoft KjieTKe coAepxcaTcsi BaxyojiH, Kan xoporno pas- 
jni'iiiMbie CTpyKTypH, KOTOpbie nacTO JiOKajiH3yiOTCH okojio K.ne- 
lo'iiioii ctchkh. BaKyoJiH OTcyTCTByiOT hjih hx Majio b anHKajibnoft 
micTi-i rmjibi, no noaBJimoTcn b dojiee crapoft nac™ h hhcjio hx yBe- 
.iimniBaeTCH c BO3pacTOM.

BaKyojm HMeiOT abohkob npoHCxoMAenne. 3to hjih npOH3BOAHbie 
iiiAOHJiasMaTmiecKoro peTHKyjiyMa, hjih annapara TojibAXH. FIo- 

HHAI-IMOMy, H B (JjyHKIXHOHajIbHOM OTHOHieHHH 3TH CTpyKTypH OTJIH- 
miioTCH Apyr ot Apyra. BairyojiH, npoH3BOAHbie 3HAonAa3M^THqecKoro 
peTHKyjiyMa, coAepacar sanacnbie BemecTBa^ rjictkh. BaKyojip,4 nponc- 
_______________1----- ---------------- '*■' "" .\,v ■...‘
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nie/imne ot annapaia TojibAJKn, npejicTaBjiaioT coGoh CTpyKTypbi, 
aKKyMyjinpyioinne uyxepoAHbie TOKcnnecKne BemecTBa.

Banyojin CBasanbi c pa3A.ejiHTe.nbHhmm MeMSpanawn h MoryT 
nepeABMraTbcn nepes nopbi b cenrax.

3anacnbie nnTaTejibHbie BemecTBa, KOTopbie coAepncaT BaKyoAH, 
B OCHOBHOM BOJHOTHH, AHI1HAH H rjIHKOI'eil (CM. piIC. 3).

Bojiiothh, hjih MeiaxpOMaTHH, cKanAHBaerca b BaKyoAax b bhac 
koaaohahofo pacTBopa hjih b bhac rpanyji. fpanyjia BOJHOTHHa 
npeACTaBJIHeT CoGoft CAOXIIblH KOMnJieKC pnGOHyKACHHOBOH KHCAOTH, 
6eAKa h jihhhaob, noKpbiBaioiHHH ero c nepH^ep'HH. B nei-iTpe rpa- 
Hyjibi pacnojiaraioTCH KHCAOTopacTBopHMHe noAH^oc^a™, cbh33h- 
Hbie c PHK- rpanyjiH BOJHOTHHa MoryT 6bitb AOKaAH3OBanbi TaKace 
HenocpeACTBeHHO b HHTonAasMe.

/Kiipn KaK aanacHHe BemecTBa tphGhoh kactkh npeACTaBJieribi b 
OCHOBHOM HeHaCbimeHHHMH JKHpHHMH KHCAOT3MH, KOTOpbie MOryT 
HaxoAHTbCH b HHTonjiasMe MHneAHH b BHAe xanejib, a TaioKe b coe- 
AHi-iei-iHH c (JiociJiaTaMH h SeAKaMH, oGpasya cj>oc(J)OAHnHAHbie hah 
4)oc4>ojiHnonpoTeHAHbie rpanyjibi. FAHKoren mojkct coAepscaTbea i<ai< 
b BaKyoAHx, Tax h HenocpeACTBeHHO b HHTonAasMe. KpOMe sanacnbix 
BemecTB BaxyoAH MoryT coAep>K3Tb nnrMeHTbi, pasAHHHbie kphct3aah 
h aMop4>Hbie BemecTBa, to’iho ne ycTSHOBAennoH npnpoABi. Heno­
cpeACTBeHHO b HHTonAasMe coAep>KaTCH rAodyAbi ahhhaob, BKAKniaio- 
mne nnrMeHTbi, tskhc, m xapoTHHOHABi h Ap-, rpanyAH BOAioTHHa, 
MeTa(j)oc(|)aTOB, rAHKoreiia. Fncjia coAepJKHT KpHCTaAAH Ca h Apyme 
KpHCTaAAH H6H3BeCTH0H npHpOABI, a HHOTAa SbiBaeT HMH HHKpy- 
cTHpoBana.

5Iapo. OcHOBnaa KAeTOMHan crpyKTypa Aiodoro opraHH3Ma — 
HApo. Oho ocymecTBAneT reneTHHecKyio, (JjopMaTHBHyio h MeTaSoAH- 
qecKyio cjiynKiiHio, KOHTpoAHpya AM4)4)ePeH1I.iipoBKy kabtrh, chht63 
6eAKa, AHuonpoTeHAOB h Apyrne oSMennbie nponeccn, a TaKjxe pas- 
MHOJKeHHe, CHHTC3 KACTOHMblX CTpyKTyp de novo.

HApo y rpnSoB HMeeT neTKHe rpai-iimbi, onpeAeAHeMbie abohhoh 
MeMSpariOH. Oho coAepJKHT haPemko ii xp0M0C0MH. HoKoamHecH 
HApa rpndoB ORpyxceHbi MewSpanoH odbiHHoro bhas, KOTopas Aocra- 
TOHHO OTHeTAHBO BHAHa Ha 3A6KTpOHHbIX CHHMIOX (CM. pHC. 3). HACp- 
naa MeMGpana HMeeT nopbi, ocynjecTBAMioiHHe nepenoc MaKpoMOAe- 
KyA H3 HApa b HHTonAasMy. Hocac (JiHKcanHH xpoMaTHH noKoaniHxca 
MAep oGhhho HexcHo hah rpyGo rpanyAHpoBaH h HMeeT HHTLiaroe 
CTpoenne. BoAbmyio nacrb BpeMeHH oh ne opraHH3OBan b xpomocomh 
h o6pasyeT Tax nasHBaeMyio xpoMaTHHOByio ceTb. HoKoaineeca HApo 
o6bBIHO COAepXCHT OAHO OTHOCHTCAbHO GOAblHOe HApblHIKO. Y MHOTHX 
rpnGoB haphhikh HrpaiOT onpeAeAeHHyio pOAb npH MHToae. ynacTHe 
HApHinKa b MHT036 H3BecTHO A™ rpH^OB KAaccoB Oomycetes H 
Zygomycetes: Mucor, Phycomyces, Saprolegnia, Basidiobolus h Ap. 
y rpndoB 3thx poaob HApbiiHKO yAAHHHeTca npH AeAeHHH H pa3Ae- 
naeTca MexiAy AonepHHMH HApaMH.

K MOMeiiTy AeAeriHH HApa xpoMarnn oprannsyeTca b xpomocomh. 
IpoHCxoAMT ynAOTHeiiHe h CKpyHHBanHe xpoMaTHHOBbix hhtch. Xpo- 
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M'h om.i, kiik y Bcex syKapHOTHbix opranHSMOB, coctoht hs flHK H 
hi roiioa. 'Iiicao raruioi-iAHbix xpoMOCOM y rpn6oB sbbhcht ot BHAa 
•'pi ,11111 im;i, no niiKOi'Aa ne dbiBaeT Mei-ibine 2. OShhho oho BapbHpyeT 
"i .1 no 28 n qanie ObiBaeT paBiio 8. PasMepbi HAep rpndoB naxoAHT-

i ii npi'Acjiax I 3 mkm, ho b OTAejibHbix CAynanx aocthfhiot 
''ii mkm, B BereTaTHBiibix nicpax ohh Menbine, b penpoAyxTHBHbix 
opianax necKOJibKO Oojibine. B BereraTHBHOM mhugahh no Mepe 
pm'1.1 n ACAeiinii kactok upeHMymecTBeHHO ocymecTBAHeTcn mhtoth- 
■h < uh n,e,iieinie siApa, ripi'i penpoAyKHHH (o6pa3OB3HHH raMeT h npo- 
p.H i.iiiiiii mroTbi) HMeeT MecTO Mefios. PasMepbi HAep b BereTaTHB- 
iii,i , rii(|iiix AOKfiT na ripeAeae bhahmocth cBeTOBoro MHKpocKona, 
niDKiMy iiii.iiiiiiii(' KjiacciBiecKoro MHTosa y hhx npH AeAeHHH Bee eiue 
tin i.\'i HpyoTCfi. V Miiorux rpndoB HApa aMopcpHbi h BbiTHnyTbi. 

I'. > H i i|k>iiik)M MHKpoCKone aah HAep cyMnaToro rpn6a H3 poAa 
' noKa.iaiio, >ito AeAeniie HanHHaeTCH c HHBarHHan.HH BHyT-
i" mu ii iiu'piuu"i MeMOpai-ibi ii AaAbHeHiiiero pasAeAeHHH HyKAeoiiAas-
iii n । \ ni.i iiiiiiiiii,i, iai< iiasbiBaeMbie KapiiOMbi. TaKoft cnocod AeAe- 

llllil ii.i H.Ill.H li",l KapiioxopusHC.

AEJ1EHHE 51APA

MmoTH'iecKoe AejieHHe «Apa. Pha padoT CBHAereAbCTByeT o tom, 
‘mi \ rpHCioii iiMeiOTca pasAHHHbie (popMbi MHTosa, i-iecxoAi-ibie c 

opOIIIO Il.’IIIOCTIlbIMH. 3tHM rpudbi OTAHH3IOTCH OT hcthhho ayKapHO- 
imiuiKir ii|iiaiiii3MOB. HapaAy c sthm neKOTopbie bham rpndoB 
........... m e । raAiiii, xapaKTepnbie aah btofo cnocoda AeAeHHH. B nacT- 
.......... i..'ia<‘cipi<'CKiiM npHMepOM TaKoro AeAeHHH MoryT cAyxKHTb rpnd 
n.। pun.। liasidiobolus (pnc. 4). Oh othochtch k KAaccy Zygomycetes, 
imp'.i n a I nloiiioplithorales ceMeficTBa Basidiobolaceae, HMeeT i<aK 
in । iiii'irinii' hah >T()ro KAacca rpndoB nocTOHHHbie cenTbi ii CTporo

..... I'irpllblr KACTKI-I. FIpH 3T0M HApa OHCHb KpyHHbie, AOCTHraiOT 
। mi'.m ( Robinow, 1963).

b'.'U'iinc HApa b KAeTKe 3yi<apH0Tiibix oprai-iH3MOB npeACTaBAHer 
,'oOoii (‘Aiiiibiii nenpepbiBHbift npouecc, ho ycnoBiro npHHHTo pa3Ae- 
i'.iti, ero na iJiaBHbie neTbipe cthahh. Bee cthahh AeAeniiH HApa 
.opoiiio oimcaiibi HHTOAormiecKH ocodeHHo y bbichihx opraHH3MOB, ho 

ii nona em,e neAb3H cbhshtb c MeTadoAHqecKHMH hah MOAeKyAHpi-ibi- 
iii iipoii,eccaMH. 3th craAHH, KOTopbie TaioKe xoponio nadAioAaioTCH

Htisldlubolus, CAeAyiomne.
I Ilpocpasa — oSocodAeHHe xpom3thhobom hhth b xpomocomh, 

•, imoTiieime i-i cxpynnBaHHe HHTefi.
2 Meracpasa — KOHH.eHTpan.HH xpomocom b neHTpe HApa c odpa- 

loiimmeM Me-raepasHOH HAacTHHKH.
3 . Anaipasa — na stoh cthahh nponcxoAHT pasAeAenne abohhoh 

i impaAii /JHK xpomocom c nocAeAyiomefi caMOpenpoAyKnneH h pac- 
.11/1'. H'llIICM TaiKHX XPOMOCOM K HOAIOCaM (CM. pHC. 4).

I ’I’cAoipasa — oSocodAeriHe pasAeAHBHiHXCH HAep c o6pa3OBa-
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HIK'M cofie I IH'lllloii (H>()./IO'1KH (CM. pHC. 4). PaCXO/KACHHC XpOMOCOM 
k iiojiioc.'im iiponcxoAHT y Basidiobolus Tax >xe, xax y bbiciiihx opra-

Phc. 4. CTaa.Hn MHT03a fl,npa Basi­
diobolus ranarutn: A — HHTeptj>a3- 
Hoe aapo; B — paiiHaa npocfiaaa; 
B — no3AHHH npo<J)a3a; T — MeTa- 
4>asa; B — anacjiasa; E, >K — no3A- 
Hfia ana^asa, bh#ho BepeieHO, 

। (4>oto Po6nnoy)

hhsmob npH ynacTHH BepeTena, KOTOpoe oSnapyaKeno npn MHiose n 
y 6a3HAHajiBHbix rpuSoB Pohjstictus n Schizoplulltim.
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Beperciio— oco6a>i CTpyKTypa, oSpaayiomaacH b kjictkc npn 
i< leiimi siApa. Ona coctoht H3 u,HTonjia3MaTHiiecKHX hutch, hmcio- 

III.IIX HMA MHKpOTpySoneK, HaXOAHIUHXCH B AHTOHJiaSMaTHHeCKOM MaT- 
pllKCC, 0 KOTOpOM rOBOpiIJIOCB Bbirne. MHKpOTpySoHKH BepeTCHa 
luiiliMOAeHCTByioT c onpeAeJieHHMMH yuacTKaMH xpomocom — peTpo- 
Mi'paMH, b pesyjibTaTe Hero nponcxoAHT pacxoneAenHe xpoMocoM.

Phc. 5. MeftoTimecKoe Aejieniie «Apa 
b 6a3n,nnn Coprinus radiatus, bhaho 
BepeTeno h peHTpuojiH (4>oto JIep6ca)

Pnc. 6. Cipoenne cenTbi y cyMqaTux 
ii 6a3M4HajiBHbix rpndoB (sjieKTponHasi 
(pOTorpa(|)ns, BBepxy — cenTa cy»iqa- 
tmx: BHHsy — cenTa 6a3HflnajibHbix 

rpnfioB (no Ahhcbopt)

B (JjopMHpoBaHi-iH BepeTena npHHHMaioT ynacTHe oco6bie CTpyicry- 
pbi — penTpHOjni, KOTOpbie pacnojiaraioTCH na o6ohx nojiroeax mhto- 
THHecKoro BepeTena (pi-ic. 5). UeHTpHOJin Mory.T nepeMeuiaTbCH k 
noBepxHOCTi-ioii MeMfipane kjictkh, oSpasya specb SasajibHbie Tejibpa 
HJIH KHHCTOCOMbl B SOOCHOpaX TpIiSOB.

y SojIbHIHHCTBa rpilSOB nOBeACHHe XPOMOCOM npH MIIT03C HMeeT 
cjieAyromne onpeAejieHHbie otjihhhh ot thhhhhoto: 1) Majioe cpOACT- 
BO COMaTHHeCKHX rpH0HbIX XPOMOCOM , K oSblHHMM HOKpaCKaM, HTO 
roBopi-iT 06 hx HecKOJibKO hhom cocTaBe; 2) CBoeo6pa3Hbie accoijHa- 
miii xpomocom b MeTacpaae, oTcyTCTBiie thhhhhoh MeTacJiasHoii njiac- 
THHKH H JIHHCHHOe paCHOJIOJKCHHe XpOMOCOM, T3K Ha3bIBaCM0C paC- 
nojiOTKCHiie uyroM; 3) OTcyTCTBiie BepeTena. He hmciot BepeTena npn 
MiiTOTHnecKOM AejieHHH bhabi rpndoB Conidiobolus, Neurospora, 
Aspergillus, Penicillium, Helminthosporium.
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y SOAbHIHHCTBa rpilSOB HMeeT MeCTO TSK Ha3bIBaeMbIH 3HA0MH- 
to3, t. e. Bee ctbahh HflepHoro MHTOTimecKoro acachkh npoxoAflT 
BHyipu AAepHofi oSoaohkh, hto TaKMe OTjiHqaer hx ot hcthhhhx 
ayKapnoTOB. OboAOHKa ncnesaeT TOAbKO k Konny TejiocjjasH. OparMen- 
Taiinsi HAepHoft oSoaohkh n ee Hcnesi-iOBeHHe b npot^ase HMeeT Mecre 
TOJibKo y 6a3HAHOMH.iieTOB (Robinow, 1963).

MefioTHqecKoe Aenenne. TXjih rpnboB xapaicrepHo naAHnne Meft- 
03a b iiHKJie pasBHTHH, t. e. AeJieHne AApa nponcxoAHT He c pasAene- 
hhcm AHK xpomocom n hx nocAeAyroinen aoctpohkoh, a c pacxom- 
AeHneM h, CAeAOBaTeAbHo, c peAyKunen hhcaxi xpomocom, b pesyjib- 
TaTe KOToporo BoccTanaBjiHBaeTCH rannoHAHbiH naOop, xapaKTepHbiH 
Aah >KH3HeHHoro HHKjia rpn6oB. MeftoTHnecKoe AeAenne nnep y 
rpndoB nacTynaeT nacre bcaca 3a cm-isHHeM nnep h oSpasoBanneM 
AHHAOHAHOH SHTOTbl. O6pa3OBaHHK) SHTOTbl H CAHHHHK) HAep y rpndoB 
npeAinecTByioT pasAHHHbie 4’opMbi nonoBoro nponecca hah napaceK- 
cyaAbHbift uhka. B npOTei<aHHH Meiiosa y rpn6oB hct cyinecTBennbix 
OTAHHHH OT ApyTHX OpraHHSMOB. HmCIOTCH OTAHHHH TOAbKO BTOpOCTe- 
neHHoro nopHAKa. Y Hexorepbix rpn6oB H3-3a Mannix pasMepoB HAep 
M3A0 AaHHHX O M6H036 H He BCCTAa MOJKHO yCT3H0BHTb, H3 K3KOH 
CT3AHH >KH3HeHHOrO HHKAa OH npOHCXOAHT, XOTH B gOAbfflHHCTBe 
cnynaeB oh nponcxoAHT npn npopacTanHH snroTbi.

CaMbie ocHOBiibie nanaAbHbie pa6o™ no Meftosy y rpnSoB 6biah 
CACAaHH TapnepOM (Harper, 1895). Ero onHcanne h HAArocTpaiiHH 
MeH03a CT3AH KA3CCHH6CKHMH. HoBbie pa6oTbi 50—60-X POAOB 
Man Kahhtok3 (McClintok, 1945) h CHiirAereiia (Singleton, 1953) 
noATBepAHAH npe>KHHe i-iaOAiOAeHun Tapnepa. CpeAH Ascomycetes 
Hai-iAynuiHM o6pa3OM b stom OTnoniennH H3ynenbi rpynnbi nuperioMH- 
neroB h AHCKOMHneTOB, ocoOenHO Netirospora crassa.

HepeA MeHO3OM y N. crassa nponcxoAHT KapnoraMHH, t. e. cahh- 
Hne AAep b oaho HApo, b pesyAbrare Hero o6pa3OBaBineecn nocAe 
CAHHHHH HApO COAepjKHT ABOHHOH HaOop XpOMOCOM. XpOMOCOMbI B 
3TO BpeMH HaXOAHTCH B AecnHp3AH3OBaHHOM COCTOHHHH.

BcKope nocAe cahhhhh ha^P ABa HApniniKa cAHBaioTcn b oaho 
SoAbinoe, b to BpeMii iok xpoMocoMM naxoAHTCH erne i-ieKorepoe 
BpeMH b AByx OTAeAbi-ibix rpynnax.

B npoijiase Meiiosa HApo AoCTnraeT caMbix SoAbninx pasMepOB 
npn HaAHHHH AOBOAbHO MSAblX pa3MepOB XpOMOCOM H BepeTCHa. 
HAepnan MeMOpana npn Meiiose b otahhhc ot MHTOTnnecKoro AeAe- 
hhh oObiniio AerenepnpyeT k Konny npoipasbi. Hapbihikh TanjKe 
ncnesaioT k xonny npotjiasbi hah hcckoabko nosAHee.

JtaAee npocjiasa xapaKTepnsyeTcn tcm, hto xpomocomm co6h- 
paioTca BMecTe b xopoino KpacHineecsi hhtho na HAepnoH MeMOpane, 
Korepoe Eapnep Hassan «neHTpanbHbiM tcaom» (central body). 
B KOHne npotjiasbi xpomocomm o6oco6ahk>tch H CHAbHO COKpamaiOTCH. 
3aTeM nacTynaeT ct3ahh MeTaifiasbi. B stoh ct3ahh HMeeT Mecre 
HanboAbinee coKpaineHne xpomocom, KorAa Han6onee AAHHHan xpo- 
MocoMa Neurospora crassa HMeeT A-nnny 1,7 mkm.

B MeTaijiase Mefiosa xpomocomh, Tan >Ke Kax h npn mhtosc, y 
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i |>ii6ob ne Bceraa CAaraioTCH b neTKyio MeTaiJiasnyio HAacTHHKy; ohh 
niory i' 6biTb h SecnopnAomio pacnoAoxeimbiMH, ho name co6HpaioTcn 
ii neii'rpajibHOH nacTii. Ha stoh ctsahh nponcxoAHT cnHpajiHsamm 
XpOMOCOM H HMeeT MeCTO KpOCCHHTOBep, KOTAS napHbie XpOMOCOMbI 
riiiipajibi-io saKpynHBaioTCH OAna BOKpyr Apyron h ocymecTBAHeTcn 
ortwen oTAejibHbiMn TOMOAOTHHHbiMH ynacTKaMH. B pesyAbTaTe npo- 
iicxoaht nepepacnpeAeAeHHe HacAeACTBeHi-ioro MaTepnana bo bhobb 
ofipasyiomHXCH HApax.

B MeTacjiase hah b nosAnefi npocjiase HAepnan MeMdpana paspy- 
iiiaeTCH. B 3to BpeMH AAPbmiKo, KOTopoe yABanBaeTCH b pa3Mepe, 
AerenepnpyeT b HApe hah nosAnee b ii.HTonAa3Me, rAe oho ota6ah6tch 
ot HApa. 3aTeM nponcxoAHT pacxomAeHHe xpomocom npH yqacTHH 
uepeTena, hto xapaKTepnsyeT co6oft cthahio anaijmsbi. npH stom 
xpoMOCOMbi HanHHaioT yAAHHHTbca, AOCTHraa MaxcHMyMa b pas- 
Mepe, KOTopbift y Neurospora crassa cocTaBAneT 22,4 mkm.

HApo BCTynaeT b ctsahio Teno(|)a3bi. B sto BpeMH h nocneAyio- 
myio HHTepijiasy hapmihko cnosa hohbahctch h AerenepHpyeT k cac- 
AyiomeMy AeAeHHio. B Tenenne TeAoiJmsbi nponcxoAHT BoccTanoBAe- 
jii-ie HAepi-iOH MCMSpanbi.

EETEPOKAPHO3HC y TPHEOB

TpH6bi xapaKTepH3yioTCH oco6bim cboiictbom— i-iaAmmeM pasno- 
KanecTBei-iHbix AAep.y oahoto HHAHBHAyyMa. CpeAH hhx MoryT naxo- 
AHTbca HApa KaK oahoto h toto me renoTHna, TaK h pa3HMx. HacTb 
H3 mix mojkct SbiTb ranAOHAHofi, nacTb ahiiaohahoh.

TaKoe HBAeime cymecTBOBaHHH pasAHHHoro poAa HAep y oahoto 
HHAHBHAyyMa H HOCHT H33BaHHe TCTepOKapHOSHCa, a HHAHBHAyyM, 
o6AaAaiom,HH thkhmb hapsmh, nasbiBaeTcn reTepoKapHOHTOM. Mniie- 
ahh y reTepOKapHOHTOB mojkho paccMaTpHBaTb Kan HHTerpHpoBan- 
I-IblH OpraHH3M, K3K HOnyAHUHIO HAep.

FeTepOK3pHO3HC BO3HHKaeT B rpH6HOM TSAAOMe CAeAyiOmHMH 
IiyTHMH.

1. npn upopacTaHHH reTepoKapHOTHHecKOK cnopbi, KOTOpan 3a- 
TeM AaeT reTepoKapHOTmiecKHH MHiieAHH.

2. B pesyAbTaTe oSpasoBaHHH anacTOMosoB BereTaTHBHbix thiJ) c 
pa3AHrIH0H reH6THLieCKOH OCHOBOH. flpH 3T0M HepOACTBeHHbie HApa C 
pasAHHHoft reneTHHecKOH HHijiopManHeH nocTynaioT b mhucahh, pa3- 
MHOJKaiOTCH T3M H paCnpeA6AHK)TCH no MHIieAHK).

3. npH MyTaHHHX B MHOTOHAepHblX, TOMOKapHOTHHeCKHX CTpyK- 
Typax c nocTenei-iHbiM nepeBUBaHHeM, pasMBOxenneM h pacnpocTpa- 
HeHHeM MVTaHTHbix HAep CpeAH ahkoto THna HAep. Flpn stom Mym- 
pyioT ne Bee HApa, a toabko oaho hah necKOAbKO HAep, noaTOMy 
b miTonnasMe oahoh kabtkh cosasiotch pasAiimibie oTiiomeHHH 
Me>KAy AOMlHHaHTHblMH H peUeCCHBHbIMH TCHaMH.

ECAH y AHHAOHAHblX OpraHH3MOB OTHOLUeHHH Me>KAy aAACAHMH, 
t. e. renaMH co BsaiiMOHCKAKmaiomHMH npusnaKaMH, MoryT 6biTb 
TOAbKo Tpex BapnaHTOB (2 : 0, 1 : 1, 0 : 2), to y rpufioB-reTepoKa- 
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pHoirroB iipoueiiTiioe OTiiomeuHe ajuiejiefi c AOMHuai-iTHbiMH ii peu.ec- 
CHBHblMH lipi-ISHaKaMH MO7K6T BapbHpOBaTb OT 0 AO 100%, T3K lOK 
MoryT 6biTb caMbie pasjiHHHbie cooTi-iomeHHH HAep, uecymux re hjih 
i-iHbie npnanaKH b xpoMocoMax.

4. Kai< ecTecTBenHoe cjieACTBHe odMeua reHeTmiecKHM MaTepua- 
JIOM npH CJIIIHHHH OTAeJIbHbIX HAep H 06pa30B3HHH AMUJIOHAOB, T3K 
>kc Kai< h npn hojiobom npouecce, KorAa cuauajia nponcxoAHT 06'beAH- 
neiine HAep c pasjimiHOii nacjieACTBeHHOH HHcJjopMauHefi, a 33tcm hx 
MHoroKpaTHoe Aejienne.

TaKHM oSpaaoM, b reTepoKapuoTHOM mhucjihu bosmojkho hhtb 
THnoB HAep: 2 rana ranjioHAOB, 2 Tuna fomoshtothbix ahojiohaob 
h reTepo3nroTHbiii ahhjioha b caMbix pa3HOo6pa3Hbix cooTHomeHHHx. 
fJunjioHAHbix HAep b mhucjihh SbiBaeT oObraio Menbine, neM ran- 
jiOHAHbix. no AaiiHbiM noHTexopBO (Pontekorvo, 1958) hx oTHomeHHe 
paBHo: 1 AunjioHAHoe reTeposnroTHoe HApo k 1000 ranjioHAHMM 
HApaM.

CTPOEHME rPHBHOTO MMU.EJIM5I

BereTaTHBi-ioe Tejio rpnOoB npeACTaBjieno MHijejiHeM, KOTopbift 
COCTOHT H3 CHCTCMbl BeTBHffl,HXCH HUTCH, H33bIB3eMbIX FHCjiaMH, 113- 
pacTaioiHHX cbohmh KOHixaMH. TojmjHHa th(|) mhucjihh BapbnpyeT OT 
2 ao 30 mkm. Mhucjihh rpnOoB o6pa3ycTCH npn npopacTaiiHH cnopbi 
ciiauajia b KOpoTKyio pocTKOByio Tpy6i<y. OObinno cnopa npopacTaeT 
i-iecKOJibKHMH pocTKOBbiMH Tpy6KaMH. Jlajiee MHuejiHH rpn6a pacTeT 
paBHOMepno bo Bcex nanpaBjieHHHx ot yeiiTpajibHon toukh h oopa- 
3yeT ciJiepHuecKyio kojiohhio.

MnuejiHii rpndoB moxkct Sbitb 6es neperopoAOK h c neperopOA- 
KaMi-i. MnuejiHfi, rmjibi KOToporo He hmciot ceirr, npeACTaBjineT co6oh 
□Any THrai-iTCKyio KJieTicy h hocht nassanne uenouHTHoro. Hhahbh- 
nyajibnan Kjiei'Ka cenTHpoBannoH rn(j)bi Moxer coAep>KaTb oaho, ABa 
hjih mhoto HAep. nocjieAnee HMeeT mccto y SojibiuHHCTBa rpiiooB.

Hajii-mne 6ojibmoro nncjia HAep b kjictkc MnoroKjieTOHHoro mh- 
pejiHH HBjineTCH pesyjibTaTOM toto, hto o6pa3OBaHHe neperopoARH 
»ie>KAy KjieTKaMH snauHTejibno OTCTaeT ot Aejiei-iHH HAep. Cnanajia b 
uieTKe nponcxoAHT cepnn nocjieAOBaTejibHbix AejienHH HAep h tojibko 
iaTeM oSpasyeTCH neperopOARa. HeperopOAKH BcerAa ecTb y acKO- 
-IHIieTOB H 6a3HAHOMHK.eTOB. BojIblHHHCTBO TpHSOB H3 (JlHKOMHHeTOB 
ie HMeiOT neperopoAOK. CenTbi y hhx odpaayioTCH hjih npn $opMH- 
OB3HHH penpOAyKTHBHbIX CTpyKTyp, HJIH HpH HOBpOKAeHHH TH^bl. 
’ojibKO 2 ceMeficTBa nopnAKa Mucorales, BbiAejiem-ibie BeHxa.MHHOM 
Benjamin, 1959), ceMeftcTBa Dimargaritaceae h Kicxellaceae hmciot 
eryjiHpiibie neperopoAKM aobojibho cjioikhofo CTpoenHH, a TaKxce 
peACTaBHTejiH nopnAKa Entomophthorales.

y Bcex rpndoB c cenTHpoBaHHbiM MHiiejineM neperopOARH o6pa- 
/IOTCH OAHHM H TCM >KC HyTeM. <&0pMHp0B3HHe CenTbi HpOHCXOAHT 
3 BiiyTpeHHHX cjioeB KJieTOHHOH CTeHKH rH(J)bi h upoTCKaeT ot nepii- 
epHH k neiiTpy OAHOBpeMeHHO c AByx cropon bhytph TH^bi. Cuanajia 



npOHCXOAHT HHBariiHamifi uHTonjiasMaTHqecKoft MeM6panbi BuyTpt 
kjictkh. Aa-nee b sth bmpocth nocrynaeT MaTCpnaA HOBOo6pa3yio- 
meficH KJieTOMHOH ctchkh. X hckom hh,ctob cenTa cyxaeTca K neHTpy 
ii oSpasyeT kojibho, BiiyTpn KOToporo boshhioct nopa. 3to cahhct- 
BCHiiaa ueHTpajibnafi nopa, qepes KOTopyro nponcxoAHT coodmeHHe 
HHTonjiasMbi MeMAy kactk3mh h MiirpaiiHU HAep (puc. 6).

CenTbi y SasHAHOMHiieTOB 
HMeiOT 6onee CAOxcnoe CTpoenne. 
Ohh oSpaayiOTCH TaKxce H3 BHyT- 
peilHHX CAOCB 6oKOBOH KACTOHHOH 
CTCHKH H paCTyT HCHTpOHCTaAbHO 
ot nepHcjjepHH k neHTpy. B hch- 
Tpe FH(|)bI 3TH OTpOCTKH B3AyB3IOT- 
cfl, o6pa3ya mapoKHe AonacTH, ok- 
pyxcaiomHe nopy, HasbiBaeiwyio ao- 
.iinnopoH. CenTa h o6e AonacTH 
BOKpyr nopbi OKpy>KaioTCH MeiwSpa- 
hoh 3HAonjia3MaTHiiecKoro pem- 
KyAywa. BoKpyr nopbi MCM6pana 
oSpasye.T KOAiianoK, nasbiBaeMbifi 
napeHTOCQMOH. FlapeHTOcoMa bch 
nepcpopnpoBaHa mcakhmh OTBep- 
CTHHMH, AOCTaTOHHHMH AASI COO6- 
UICHHH UHTOHAaSMbl MOKAy KACT- 
K3MH, 0AH3K0 o6mCH HApaMH HCpC3 
3TH OTBCpCTIIH 3HTpyAHCH. HhOTAH 
nopa SbiBaeT saKparra ocoSbiM 06- 
paSOBaHHCM H3 SACKTpOHHOnAOTHO- 
ro MaTepnaAa, TaK Ha3biBaeMOH 

■npoSKOH (cm. pHC. 6). FIpeAHOAa- 
raAocb, hto TaKoe CTpoenne cenT 

Phc. 7. ,I[narpaMMa, HjijirocTpupyio- 
man Bepxyine’iHbift (anitKajibEMH) 
pocT nitjibi. OTHOineHiie a'—b'/a—b, 
b'—cz/b—c h t. a. noKasbiBaei npe- 
HMymecTBenHoe yBejiHueHne pa3Me- 

poB rnc|)bi aa BepumHe

xapsKTepno toabko aah kasccs 
6a3HAHOMHH,eTOB H 5?3A5ICTCH HapH- 
Ay c. 633HAHGH' HX OTA/IHIITCAbHOH 
HepTOH. OAH3KO B H3CT0HIHee Bpe- 
MH CAO2KHO yCTpOCHHbie HOpbl 06- 
iiapyxceHH h y Apyrnx rpHfioB, ne 
OTHOCHIHHXCH K KA3CCy 633HAMOMH- 
IieTOB. B H3CTH0CTH, FpHSbl 
Piptocephalis, Dispira, Linderina pennispora nop«AKa Mucorales, 
a TaKnce hca3bho onncaKHbiH poA cyMnaTbix rpn6oB Ambrosiazymae
HMeiOT npoSKy b nopaxt CenTbi c npo6i<aMH HMeeT h cywnaTbiH rpH6 
Sporormia australis, y KOToporo t3khc cenTbi o6pasyiOTCH toabko 
Me>KAy KACTK3MH aCKOTCHHblX FH(|) H KpiOHKa (CM. CTp. 61).

Mhacahh Bcex rpH6oB HMeeT xopomo Bbipa>Keinibift Bepxymen- 
HBIH pOCT, T. e. BKAIOHeHHe HOBbIX HAaCTHHeCKHX BemeCTB B MHU,eAHH 
npOHCXOAHT TOAbKO B 3HHKaAbH0H 06a3CTH (pHC. 7). 3t0 H3FAHAHO 
6mao noKasano BypreiJiOM (Burgeff, 1924) na pa3BHTHH cnopanrHH. 
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lu'.uii iioMeriiTb cnem-iajibi-ibiMH nepi-iHJiaMH tohkh, HaxoAflmnecs na 
paunoM paccTOflHHH pacTyniero cnopaiirna, to nepes HecKOJibKo nacoB 
STH TOHKH yA^HHHIOTCH TOJIbKO Ha BepiIIHHe, OCTHBaHCb 6e3 H3M6He- 
HM b HHXHefi nacra cnopanrHH. TaKHM o6pa3OM, pocT nponcxoAHT 
TOJibKo b 3OHe iioa cnopanrHeM h ocymecTBJisieTCH no cnnpajiH.

CKOpOCTb pOCTa rH(J)bI MHIXejIHH MO5K6T SbITb HCCKOJIbKO pa3JIHH- 
hoh h HaxoAHTca b npeAejiax ot 0,1 ao 6 MM/nac. Ona peryjiHpyeTcn

Phc. 8. XtHcJxjjepeHUHauHH BepxyuiKH rH<j)bi Ha 3ohm:
a—3OHa MaKCHMajIbHOH KpHBH3Hbi; £—3OHa MaKCHMajIbHOH CHHTeTHHeCKOft aKTHB- 

hocth; y—3OHa pacTJixteHHH; 6—sona o6pa3OBannH phthahoh kjicto'ihoh ctchkh

b 3HanHTejibHOH CTenenn CKopocTbio nocTynjieHHH nHTaHHH h ero 
nepeMemeHHeM k Bepninne.

FIpn SjiaronpHHTHbix ycjiOBHHx mcpbi rpn6a Neurospora crassa 
pacTyT co CKopocTbio 100 mkm/mhh (6 MM/nac). BepxymenHan nacTb 
THtjjbi pasMepoM 100 mkm npeACTaBjiaeT co6oh oOjiacTb nanSoJiee ax- 
THBHbix CHHTeTHnecKHX npoiieccoB, xyAa ObiCTpo nepeMemaioTCH nn- 
TaTejibiibie BemecTBa H3 Oonee CTapbix nacTeft. Ona OTAenena ot 6o- 
Jiee CTapofi chjibho BaKyojiHSHpoBannoH oOjiac™ h na paccTOHHHH 
10 mkm ot BepiiiHHbi jiHmena opranejiji. 3Ta o6nacTb xapaKTepnsyeT- 

C5I BblCOKHM COAepxaHHCM PHK H aprHHHH-THpO3HH-rnCTHAHH coAep- 
xKamnMH npoTeHnaMH c SH-rpynnaMH, no OeAna rJiHKorenoM.
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I li'pxyiiie'iiiyio oSjiacTb rH(J)H b 100 mkm mojkho pasACAHTb eme 
uh necKOJibKO son (puc. 8). KpafiHHH BepxymKa fh^m (a-sona) — 
nil,U.K'Tl> liai-lOojIbUiefi Kpi-IBH3HbI FHCpbl, 3a Heft AOKIIT P-3OH3 M3KCH- 
Mii.iiidioro cai-rresa KneTOHHoro MaTepnajia. flajibme habt y-3ona— 
'1'ii‘in. .naSnAbnaa 3011a pacTHiKeHHH. B stoh sone HanHnaeTCH TaioKe 
pm'i Gokobbix BeTBefi. H, naKOHeii, 6-3ona, rae nannHaeTCH (JiopMHpo- 
iiniine pjiriiAHbix sjieMeHTOB KjieTOMHOH CTeHKH (Burnett, 1970).

I lo xapaKTepy pocra mhiicahh rpndoB pasAeAiuoT na cydcTpar- 
m.iii, KOTopbift CTejieTCH HenocpeACTBeHHO no noBepxHOCTH cydcTpara, 
II HOBAyiUHblH, CBOSOAHO npHnOAHHMaiOIUHHCH H3A CydCTpaTOM H 
IIJ10T110 COIipHKaCaiOHXHHCH C HHM TOJIbKO B OTABAbHblX TOHKHX. 
B nepBOM cjiynae koaohhh HMeeT bha npHJKaToro k cydcTpaTy Kpy>K- 
k;i, bo btopom — HpHnoAHHMaioLUHecA TH^bi npHAaiOT eft CXOACTBO c 
KycKOM BaTbi. Tot hjih Apyroft xapaKTep pocra momct MeHHTbcn b 
■ III Bl [CHMOCTH OT yCAOBHft CpeAbi (nHTHHHH, BA3JKH0CTH H T. A-), HO 
A.uh neKOTOpbix 4>opw npeACTaBjiaeT codofi ycToftniiBbift npHSHaic

Tuijibi, norpyjKei-iHbie b cydcTpaT, odbinno donee BaKyojiH3Hpo- 
naiibi, coAep>KaT donbine Hu-ipa, neM B03AymHbift MHuennft. Ohh nacTO 
IIBAyBaiOTCH H HanOAHHIOTCH pe3epBHbIM MaTCpHaJIOM, TaKHM, K3K 
r.iiiiKoreH hah npoTeHH. Ohh OTAHnaioTCH h no dHoxHMHnecKoft 3kthb- 
iioctii, b qacTHOCTH pasAHHiioft aKTHBHOCTbio (JiepMeHTOB. HanpHMep, 
aKTHBHOCTb cyKU,HHaT-AerHAporeH33bi dojiee Bbicoicaa b BO3AyniHOM 
Mi-mejiHH, a aKTHBHOCTb p-rajiaKTO3iiAa3bi donee BbicoKaa b cydcrpaT- 
iiom. y Neurospora crassa qyBCTBHTenbHbift k KHCJiopOAy p-KapOTHH 
iiohth He odpasyeTCH b BO3AyniHOM mhucahh. Ochobhoc mccto ero 
odpasoBai-iHH — cydcrpaTHbift MHuennft.

y neKOTopbix bhaob Aspergillus BO3AymHbie rnijibi Menee 
'lyBCTBHTenbHbi k okhch yrnepoAa h HHaiiHAy, ho donee qyBCTBH- 
TenbHbi k noHHJKeHHOMy coAep>K3HHio KHcnopoAa, neM cydcTpaTHbift 
Mi-mennfi. 3to orpaxcaeT pasnumiH b atJxJieKTHBHOCTH chctcm okchah3 
HAH MOAHtpHKaHHH B CHCTCMe HHTOXpOMOKCHAa3 B pa3nHHHb!X HaCTAX 
MHUeAHH.

CydcTpanibie rntjibi MoryT hmcth neKOTopbie MOAH^HKanHH b 
BHAe CHAbiio pasBeTBneHHbix pH3OHAOB (nanpHMep, y Rhizopus spp.), 
KOTopbie i-iecyT (JiynKUHio npiiKpenneHHH k cydcrpary h aAcopdHHH 
ni-iTaTenbHbix BemecTB. y Rhizopus spp. k hum npHKpennHiOTCH 
KpynHbie BO3AyniHbie rH(J>bi — ctoaohm.

XapaKTepnasi ocodennocTb mhhcahh mhothx dasHAnanbHbix h ne- 
doABmoro nncna cyMnaTbix rpndoB—npujKKH. 3to HedonbniHe Kne- 
tohkh, noKamire cdoKy ot nonepennoft neperopoAKH. HasnaneHHe 
npsxKeK dyACT paccMOTpeno b pasAene o rpndax Knacca Basidiomy- 
cetes (cTp. 73).

Mnuennft Miiorux rpndoB nepeAKO 06-beAHHHeTCH b toactmc 
™>kh. 3to napanAeAbi-io iiAymne rncjibi, haotho npHAeraiomne Apyr 
k Apyry, HMeiomHe Me>KAy codoft nepeMbiHKH — aHacTOMO3bi h nacTO 
CKAeeHHbie ocAHSiieHHbiMH HapyjKHbiMH odoAOHKaMH. OnpeAeneHHbift 
THH 3THX THJKeft HOCHT HaSBaillie pH30M0pCp. PH3OMOp$bI HM61OT 

27



HCKOTopyio AH<|)(|)cpeiiHHpoBKy qacTeft, hx cocTaBAHiomHX. B piiso 
Mopipax kii>k;i;ih riic])a TepxeT cboio HHAHBHAyaAbHocTb h bxoaht b- 
komiiackc rii(J), KOTOpbie HMeiOT Sojiee toactbih h nacre nurMenTH- 
poiiamibiii iiapy&Hbift rioicpoB. PusoMopiJjbi cnocoScTByiOT BereTaTi-iB- 
iioMy paaMHoxeHHK) rpn6a h HHipHHHpoBaHHio xchbofo pacTeHHH. Ohh 
cjiyjKaT T3K>Ke aah coxpaneHHH HHAHBHAyyMa npn HefiAaronpHHTHMX 
ycjioBiiHX. C noMoiHbio pnaoMopdi rpndbl MoryT TpaucnopTHpoBaTb- 
HiiTaTejibHbie BeuxecTBa no coBepineHiio SecnjioflHOMy cyficTpaTy.

HeKorepbie rpudbi na onpeAejieHHOH cthahh x<H3HeHHoro m-iKAa 
oSpasyioT eme oaho BHAOHSMeneiHHe mhixcahh— CKAepOHHH. Cimepo- 
HI-ih — ore Tena haothoh kohchctchhuh, o6mhho tcmhoto HBeTa hah 
HpKO OKpamemibie, pasMepoM ot necKOAbKHx mhaahmctpob ao ue- 
CKOAbKIIX AOCHTKOB CXI UTII MCTpOB. CKAepOHHH MOTyT 06pa30B3TbCH 
a pl' I\’.I| I.T a re Il.’IOT.... . IK'peil.llCTl'IIlIH HUTCH MHHCAHH I-I aKTHBHOTO
' in in'iiiaviihh, an i./iaioiiicro iioaoGhc TxaiiH. TaKasi TKai-ib, HMeroman 
III1' III y IpIlOnll, II OTAIHII1O or HCTHHHoft TK3HI1 y BblCIHHX paCTeHHH 
mu hi iiaaiiaiiiie iiapaiiAeKTenxiiMbi, hah nceBAonapeHXHMM. B re xce 
npi'M'j iiiioraa oiiii oCpaayiOTCH 1x3 hcthhiioh TicaxiH, BoaHUKaiomeii b 
pr iy. ii.i a re aoaciihii kactok MHixeAHfl bo Bcex HanpaBAeHHflX.

Ils nceBAonapei-ixHMbi y rpH6oB oSpasoBanbi pasAHmibie Ti-inbi 
coMaTi-inecKHX h penpoAyKTHBHbix CTpyKTyp. CoMaranecKHe — are 
CTpOMa H CKAepOHHH. PenpOAyKTHBHblC CTpyKTypH, CAOXeHHbie H3 
nceBAonapeHXHMbi — pasAHHHbie thhh haoaobhx tca rpnSoB.

Han6oAbmne hs ii3BecTHbix CKAeponneB sto iioAseMi-ibie CKAepo- 
Hhh Polyporus mylittae, oSHTaioiHHe b Abctphahh, pasMepow c hcao- 
BenecKyio roAOBy, Korepbie bccht 15 kt. Hx casit adopurei-ibi n ohh 
H3BecTi-ibi noA nasBaHHeM «black fellow’s breach.' '

npH oSpasoBaHHH cKAeponneB npoHcxoAHT onei-ib SHanHTeAbnaH 
OTAana boah mhucahcm, Taic mto speAbie CKAepOHHH iimciot Bcero- 
5—10% BOAbl, B TO BpeMSI K3K MHH.6AHH rpnSOB COACpJKHT AO 90%. 
boah, ho xapairtepHsyioTCH OoAbinuM sanacoM nHTaTeAbHbix BemecTB, 
b nacTHOCTH coAepxauHe sci-ipa b hhx cocTaBAHeT 30%• CKAepou.HH 
Taioue o6Hapy>KHBaK>T Heicorepyio AHtJxJiepeHHHpoBKy TKaneH. Ci-ia- 
py>KH OHH HOKpblTbl KOpOH H3 HCCKOAbKHX CA06B, 06bIUH0 HHTMeHTH- 
poBaiiHbix, BiiyTpn — HMeiOT 6eAyio cepAUeBHHy. CKAepoHHi-i oSbiHHO 
cAyxcaT opraHi-i3My aah nepeHeceHHA HeSAaronpHHTHbix ycAOBHfi.. 
Ohi-i MoryT ocTaBaTbcn hokohihhmhch aoatoc BpeMS i-i sareM npo- 
pacTaioT MHueAHeM hah cnopoHoiueHHHMH nocAe HacTynAeHHH OAaro- 
npHHTHbix ycAOBHH (Burnett, 1970). CKAepOHHH oOpasyrciTCH npe- 
HMymecTBeHHO na mhhcahh y ueKorepbix napasHTHbix (popM BuyTpH 
nopaxceHHoro pacTeHHH hah MyMHcjumHpyiOT neAbie opraHbi, npoiin- 
3HBaSI MHHCAHeM, HanpHMCp, HAOAH IppyKTOBblX AepeBbeB. B 3T0M 
CAynae ohh npeACTaBAHiOT co6oh nceBAOCKAepoHHH.

TaKHM o6pa3OM, nceBAOCKAepoHHH — are oOpasoBaHHH, coctoh- 
IHHe He TOAbKO H3 OAHOTO MHH6AHH, HO H ApyTOTO CybCTpaTa, K3KO- 
BblM MOXCeT 6bITb paCTHTCAbHblH MaTepH3A (HOHB3 H AP-), CBS3aHHbie 
c noMoiHbio MimeAi-iH b nAOTHyio Macey (Ainsworth, Sussman, 1966).
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I' ji a b a 2

CnOCOBbl PA3MHO/KEHH5I TPHBOB

I'pHdbi HMeiOT pa3Hoo6pa3Hbie enocodbi pa3MH0JxeHHH — BereTa- 
THBiioe, decnoAoe n nojiOBoe. Opranbi decnoAoro u hoaoboto pa3MHo- 
>KeiiiiH rpndoB pa3Hoo6pa3Hbi no CTpoeHHio n xapaxTepy odpasoBannfl 
II flBAflIOTCfl OCHOBOH AAA XAaCCHCpHXailHH 3THX OpraHH3MOB.

BETETATHBHOE PA3MHOJKEHME

BereTaTMBHoe pasMHOJKeHne — sto pasMHOJKemie des odpasosa- 
mm xaKHx 6bi to hh Shao cnen.najin3npoBaHHbix opranoB pasMiio- 
/koiiiw, name Bcero sto pasMHOTxenHe OTAejibHbiMK yqacTKaMii MHiie- 
jiiih, KajKAan nacTb xoToporo cnocodna aste nanajio HOBOMy oprai-iH3- 
My. 3to cbohctbo MHuejiHH ncnoAbsyeTcn aah noAAepjxaHMH pocTa 
rpndoB na ncxyccTBenHEix nHTaTejibHbix cpeAax nyieM nepenoca xy- 
co’ikob MimejiMH c oahoh cpeAbi i-ia Apyryio. IIIiipoxo npHMeHHeMbift 
AJI5I pa3MHOJKei-IH5I BblCIUHX SaSHAHajIbHblX TpHdOB MCTOA TXaHeBOH 
KyjibTypbi HBAaeTCH Taxxce npHMepoM BereTai'HBHoro pasMHOHceHHH. 
>>tot cnocod saKjiionaeTcsi b tom,, hto H3 xyconxa ruiOAOBoro Tejia, 
KOTopoe npeAcraBjineT codofi riAOTi-ioe nepenjieTenne MnixejiHH rpi-ida, 
CTcpHJibHO BbipesaeTca Kyconex TxaHH n noMeujaeTCH na naraTejibHyio 
cpeAy- BereTaTUBHbiM sBjiseTCH Taxxe pa3MH0>xeHne, npn kotopom 
nponcxoAHT Aejienne OAHOxjieTO'inoro oprannsMa na abb AOliepHHe 
Kjiei’xn, mam MHorOKAeTonnoi'O TaAAOMa na doAbwoe mhcao (JjparMen- 
TOB, Xa>XAbIH H3 KOTOpbIX BbipaCTaeT B HOBblfr HHAMBHAyyM (<|)par- 
MeiiTamifl), a Taxjxe noMKOBaime coMaTHnecxnx KAeTox. npn cfjpar- 
MeiiTau,nn rn<j)bi iipeABapirreAbHO odpasyiOT qacTbie neperopoA«n h 
saTeM pacnaAaioTCM no hmm na OTAeAbHbie kactkh OBaAbHoii hah 
ni-iAHHApunecxoH (J)opMbI, nasbiBaeMbie ohahsimh, hah apTpocnopaMH. 
Ecam Taxue xactki-i ao CBoero pasAeAem-m noxpbiBax)TC5i doAee toa- 
CTOft odOAOMKOH, TO OHH H33bIBaiOTCH XAaMHAOCHOpSMH. OhH MOryT 
dbiTb BepxyineHHbiMH h MHTepKaAHpHbiMH, odpasyioTCM OAHHOHHO hah 
rpynnaMH (pnc. 9). X(aAee ohh Taxxce MoryT noABeprsTbCH cpparMen- 
TamiH. HexoTopbie rpndbi MoryT odpasoBbiBSTb nonxyiomniicH MHii,e- 
AI-IH, KOTopbift MOJKeT dblTb OnpeAeAeHHOH CTaAHefi B H.HXA6 paSBH'THH.

EECnOJIOE PA3MHOXEHHE

BecnoAMM pa3MH0»eHHeM nasbiBaeTca pasMHOJKeHHe c odpaso- 
BaHHeM CneAH3AH3HpOB3HHMX 0pT3H0B, HOHBAeHHIO XOTOpbIX He HpeA’ 
mecTByeT npeABapHTeAbnoe cahmmhc xabtox hah od-beAHHenne HAep. 
UIoAOBoe pasMHOJxeHHe, HsnpOTHB, BcerAa BXAroqaeT npeABapHTeAb- 
uoe cAHMHi-ie KAeTox h odteAHHeHne HAep. Hexoropbie aBTopbi bei- 
ACAHiot Boodme toaexo ABa cnocoda pa3MHO>KeHHH rpndoB — noAO- 
boh h decnoAMH, BKAioqafl b decnoAoe pasMuojxeHHe h BereTaTHBHoe.
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Phc. 9. XjiaMHAocnopu y rpufia Veriicillium nigrescens: a — Hirrep- 
KaMpHbie; 6 — TepMHHajibHbie (<J)oto T. JI. HHKOjiaeBoft.)



O/ijiauo u,ejiecoo6pa3Hee b noHHTHe OecnoAoro pa3MH0xeHBH bkaio- 
uiri'b cnoco6 pasMi-iojKeuMfl c oOpasoBanneM cneimajiM3HpoBaHHbix 
peiipOAyKTHBHBix opranoB. Y neKOTOpbix rpn6oB Becb thaaom npe- 
npamaeTCfl b penposyKTHBi-ibie opranbi; Taxue (jiopMbi nasbiBaiOTCH 
i ojiOKapnunecKHMM, ho y fiojibiiiHHCTBa rpndoB penpoAynTHBHbie 
Oprai-Ibl B03HHK3I0T K3K H3CTb T3AA0M3, B TO BpeMH KSK OCTaBIIiaHCH

Phc. 10. PasjiHHHbie <|>opMbi kohhahh 
y rpHOoB

HHCTb HOpMaJIbHO COMaTHHCCKH 
aKTiiBiia. TaKHe rpnSbi nasbiBa- 
iot syKapnHqecKHMH. Becnojibiii 
IIJ-IKA y TpudOB odblHHO nOBTO- 
pjieTCH HecKOJibKo pas 3a ce- 
3OII, B TO BpeMH K3K HOAOBOH 
piiiui odbi’ii-io 6biBaeT 3HaqH- 
rejibiio pexe.

HanfioJiee oObinnbiH cnoco6 
nccnoAoro pasMHOxeHHH y rpn- 
Ch)B — pasMHOJKeHne nocpeacT- 
hom cnop, o6pa3yiom,HxcH Ha 
eiicuiiajiHSHpoBaHHbix opranax. 
Cnopbi rpuSoB oneHb pa3Hoo6- 
pa3Hbi no CTpoennio h (JiopMe. 
Ohh BapbHpyiOT b ijBeTe ot th- 
ajii-niOBbix nepes sejienbift, rojiy- 
(loft, jKejiTbift, opaHJKeBbiii, Kpac- 
IlblH, KOpHHHeBblH AO ’■lepHOTO. 
BapbHpyiOT b pa3Mepax b onenb 
OoAbinnx AHanasonax. Ohh 
o'leiib pa3Hoo6pa3Hbi no <J>op- 
mc — Kpyrjibie, OBajibiibie, nn- 
jiHHAPHnecKHe, nrAOBHAHbie, 
CKpyneHHbie cnnpajibio, SBesAna- 
Tbie H T. A-, HMeiOT pa3JIH<IH0e 
'HICAO KJieTOK OT OAHOH AO MHO- 
it-ix. IleperopoAKH b KJieTKax MoryT pacnoAaraTbcn nonepenno h npo- 
AOAbHo. OTAeAbHbie cnopbi pasAHHHbiM cnocoboM arpernpyiOTCH na ne- 
cynjHx hx penpoAyKTHBHbix opranax b nenoHKax h roAOBKax. HeKOTO- 
pbie Cnopbi MOryT HMeTb OAHH HAH HeCKOAbKO npHAaTKOB (pHC. 10). 
I loBepxnocTb cnop TaKJKe mojkct SbiTb onenb pa3Hoo6pa3HOH. KpoMe 
toto, cnopbi rpnOoB onenb pasAHHHbi no cnocoOy hx oOpasoBanHH. 
HeKOTOpbie rpnObi o6pasyiOT toahko oahh ran SecnoAbix cnop, b to 
iipeMH KaK Apyrne, no KpaHHeii Mepe, — ao neTbipex bhaob pasAHH- 
iibix cnop.

BecnoAbie cnopbi y oahhx rpndoB o6pasyiOTCH b cnennaAbnbix 
BMecTHAHiijax — cnopanrHHX h nasbiBaiOTCH cnopanrHOcnopbi, y Apy- 
THX OHH o6pa3yK>TCa OTKpbITO Ha CneiJHaAH3HpOBaHHbIX THlJjaX HAH 
na MHIjeAHH pa3AHHHbIM CnOCoSoM B HaablBaiOTCA KOHHAHHMH.

CnopaHrHH — saicpbiToe oOpasoBanne, BHyTpennee coAepJKai-iHe 
KOToporo COCTOHT 06bIlIII0 H3 MHOFIIX CHOp. Y MHIjeAHaAbHblX (|)OpM
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rpn6oB cnopaiiriiH oSpasyeTCH na cneiiHajiH3HpoBaHHOH rncjie, nasbi- 
BaeMofi cnopaiinienocneM. CnopaurneHoceij mojkst 6mtb i-ieBeTBH- 
mnMCfl, no MoxeT BeTBiiTbca MOHono/majibHO, CHMnoAHajibHO hjih 
AuxoTOMimecKii. FIpi-i oOpasoBaiiHH cnopanrHH Bepninna rutjibi npe-

Phc. 11. Tiinbi HtryTHKOB y rpn6oB: a — KHyTOBHAHbifi atryruK y Syn- 
chytrium endobioticum-, 6 — nepHCTbiii acryTHK y Phytophthora in- 

festans (no AAhcbopt)

xpamaeT pacTii, cjierKa B3ayBaeTCH. CnopaHrnocnopbi MoryT Sbitb 
TiOABHXHbiMii w.-Hi-i HenoABHJKiiHMH. I"IoABH>KHbie cnopaiirHocnopbi 
nasbiBaioT. 3oocriopaMH njiH njianocnopaMH. HenoABi-iXHbie cnopan- 
raocnopbi hocht na3BanHe anjianocnop. LIoABHiKHocTb soocnop onpe- 
AejiHeTCH iiajiHHHeM y mix jKryTHKOB. 3oocnopbi rpuSoB cna6>KeHbi

32



O/llIHM HJIH AByMH JKryTHKBMH. XryTHKH y rpilClOB HM6I0T odlHHH 
ll.liail CTpoem-IH SyKapHOTHHeCKHX OpraiIH3MOB, KOTopbift BbipajKaeTCR 
(|)opMyjioft 9 + 2 (aeBHTb 4>h6phaa napyxuibix i-i ABe BiiyTpeHHi-ie oce-

Phc. 12. CxeMa pasjwwHMx throb BeTBJieHira KOHHAiieHOCiieB

pocjieft, mxob, nanopoTHHKOB, npocTeftuinx, ho oh OTjinnaeTCH ot 
njiana CTpoeiiHH acryTHKOB y SaKTepnft.

3oocnopbi rpnSoB hmciot ABa rana >KryTHKOB: HiryTHKH b bhac 
KiiyTa (wiplash-type) h acryTHKH, cna6>KeHHbie npnAaTKaMH, nepnc- 
Tbie (tinsel-type). XryTHK b bhag icnyTa rjiaAKHft, ne HMeeT hhk3khx
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n'pH-A'aTK0B,■■CoKOBbie bojiockii OTcy.TCTByiOT. JKryTHK‘HOCTeneHHO'.y.TOH- 
iiaercn k KOi-my, ho yTonnei-iHe nponcxoAHT sa cueT .napyjKHbix caocb, 
ho He ■rJia.B'Hdjt ocn. XryTHK-H c-npHAaT.KaMH i-iMeioT OoKOBbie boaoc- 
K1J, KOTopbie BHAHbl TOJTbKO npH HOKpaCKe HAH B SAeKTpOHHbJM MHKpO-

Phc. 13. A — KopeMiiH y Stysanus stemonites (no JIhtbuhoby) ; 
E — nHKHHflH y Phomopsis', B — notue y Sporonema

exon. Boaockob SoAtine y BepniHHbi n ohh Taione yTomaiOTCsi k 
KOHIiy (pHC. 11).

XryTHKH soocnop npnKpeiMenbi k 6a3aAbH0& rpanyAe kactkh — 
CiAecfiaponAacTy, KOTopbift cbh33h c hapom c noMombio onpeAeAeHHoro 
THAcar BasaAbHbift annapai HAepHoro npoHcxoxAeHHii h coctoht hs 
XpOMATHHOBblX TeA.
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Phc. 14. CnopaHHift h cnopanraojiH y pasjimmix bh/iob MyKopoBHX rpn6on

3*



XryriiKii odpasyioTCfi xax HapyjKHbie BbipocTbi H3 oSjiac™ 6jie- 
<|>apoiijiacTa, xoTopbifi saiiHMaeT nonoxceHHe 6ah3 njiasMaTnqecKon 
MCMOpaiibi, xax pesyjibTaT HAepHoft 3kthbhocth i-i (JiopMHpyioTCfi Ha 
paiHIHX CTa.fl.HfIX B03HHKH0B6HHH CHOp. O6pa3OB3HHe JKryTIIKa conpo- 
BoxAaeTCH hjih cjieayeT 3a nejienneM finpa, hto 6ojiee tctko Bbipa- 
>Keno y OAHOHiryTHKOBbix ijiopM. ¥ AByjKryTHKOBbix soocnop sto tie 
CBH3ano Tax TecHO c AejieHHCM fiApa. Tlocjie oxohli3hhh noABHJKHoft 
4>a3bi >xryTHKH HcneaaioT. Ohh hah cdpacbisaioTCfi, hjih ocTaxyrcn 
H npeBpamaioTCH b HinniKy.

Becnojibie cnopbi rpi-iSoB, odpasyromnecH axsoreHi-io des cnopan- 
rueB, nasbiBaioTcsi kohhahhmh. Ohh BcerAa HenoABinKHM, t. e. hb- 
ahiotch anjianocnopaMH. Kohhahh odpaayiOTCH odbinno na cneuHa- 
JIH3HpOBaHHbIX HilpaX, H33bIB3eMbIX KOHHAHeHOCUaMH. Ecjih cnopan- 
mocnopbi h cnopaHrneHociibi aoboabho oAHOodpasubi no CBoeMy 
CTpoeHHIO, TO KOHHAHH H KOHHAHeHOCIIbl OHeHb pasnoodpasHbi. Bee 
nepemicjieHHoe Bbirne pasnoodpasne cnop xacaeTcn rjiaBHHM odpasoM 
KOHHAHajIbHbIX CnopOHOineHHH (cm. pHC. 10). KoiIHAHeHOCUbl MoryT 
HMeTb pa3iioo6pa3HbiH Tim BeTBAeHHfi (noonepeAnoe, cynpoTiiBnoe, 
MyTOBnaToe, ciiMnoAHajibiioe, AHxoTOMHnecxoe), MoryT HMeTb pas- 
JIHHHbie B3AyTHH Ha BepiHHHe Ii H3 HpOTflJKeilHH KOHHAHeHOCIia, KO- 
pOTKHe p33BeTBAeHHH H BbipOCTbl CTepHI'Mbl HAH (JlHaflHAbl (pHC. 12). 
KoHHAHeHociibi MoryT dbrrb 06'beAHHeHbi TeciibiMii rpynnaMH, odpa- 
3ya eAHHoe neAoe, Tax HasbiBaewyro xopeMHio (xopeMHH npeACTaB- 
AneT codoft nynoK Tecuo cdAHJxeHHbix KOHHAHenociieB), pacnoflaraTb- 
ch TeciibiM CAoeM na cnemiaAbHOH noBepxnocTH H3 nepenAeTeHHH 
thi}), odpasyn Ao>xe, h (jjopMHpoBaTbcii b cneiiHaAbiibix BMecTHJiHmax 
pa3HOO6pa3HOH (JlOpMbl H CTpOCHHH — HHKHHA3X (pHC. 13).

Boflee CAOJKi-ioe h pa3iioo6pa3Hoe CTpoenne xonHAnaAbiibix cnopo- 
i-iomeHHH no cpaBHeHHio co cnopanrHanbiibiMH CBHAeTeAbCTByeT, no 
MHeiiHio nexoTopbix aBTopoB, o 6ojiee bbicokom ypoBiie hx sboaio- 
HHOHHOTO paSBHTHfl. BepOHTHO, ATO KOHHAH3AbHbie CnopOHOineHHH 
npoiisoiHAH b pesyAbTaTe 3boak>hhh ot cnopanrHaAbHbix. IIoATBepjK- 
AeHHeM 3Toro MoryT cAy>KHTb pasAHHi-ibie ctsahh peflyxiiHH cnopan- 
rneB c odpasoBamieM cnopaHrHOAeii. CnopanrnoAH — cnopanrHH, co- 
AepJKamiie nedoAbinoe hhcao cnop (nnorAa 1—2). YMeHbineHHe cnop 
AO OAHOH npHBOAHT K 06pa30BaHHK) CO6CTB6HHO KOHHAHH. MHOFHe 
ctsahh peAyKHHH mojkho npocAeAHTb na npHMepe pasAHHHbix npeA- 
CTaBHTeAefi MyxopoBbix rpHdoB (pnc. 14).

DOJIOBOE PA3MHO)KEHHE

noAOBOMy pasMHOHiei-iiiio odnsaTeAbHo npeAinecTByeT cAHHHHe 
KjieTOK, nacTo cnen.HaAH3HpoBaHHbix, h nocAeAyioni.ee odiieAHHeHHe 
HAep. npOAyKT CAHAHH5I XA6T0K — 3HF0T3. KOHCAHblH peSyAbTST HO- 
aobofo nponecca — odpasoBaHHe cnennaAbiibix cnop, c noMombio xo- 
Topbix h ocymecTBAHeTCH AaAbHeiiniee pa3MHO>xeHHe oco(5h. FIoaoboh 
npoiiecc coctoht H3 Tpex ct3ahh: nAasMoraMHH, xapnoraMHH h 
Meftosa.
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11. i.i.iMoraMHH npeACTaBjisieT coSoii cahhhhc kabtok n oS-beAHHe- 
iiu myx npoTonjiacTOB, KOTopbie npmiocflT ABa pa3AHLnibix HApa b 

ur, h.icTKy. K.apnoraMH5i — CAHHHHe HAep b oaho ahhaohahoc HApo 
. iipu mroTbi). Mefio3 — Aejienne ahhaohahoto HApa c peAyKiiiieii 
>i,. ,in xpomocom h BOCCTaHOBjienne b aapax raiwionAHoro naSopa 
.pnMOCOM. B HCTHHHO H0A0B0M IIHKA6 3TI-I 3 IipOUeCCa HpOTexaiOT B 
pi I V.'IHpHOH nOCJieAOBaTejIbHOCTM H B (JjHKCHpOBaHHOM M6CTC.

Phc. 15. CnocoSbi nojiOBoro pasMHOJKeHi-in y rpndoB (njiaHbraMiin): 
A — H3oraMnn; B — aHinoraMHji; B — oorawnsi

y oahhx rpufioB KapnoraMHH CACAyeT HenocpeACTBeHHO 3a njias- 
MoraMHeft. Y Apyrnx sth ABa npopecca pasAejieHbi bo BpeMenn h 
upocTpancTBe. PesyjibTaTOM HAasMoraMHH y sthx opraHH3MOB ap- 
.naeTCH o6pa3OBaiiHe AByx"b5iAepHOH kactkh, hah kactkh, coAepxameft 
iiecKOAbKO nap HAep, accoiiHHpOBaHHbix CTporo nonapno. Tarane napbi 
HAep nasbiBaioTCH AMKapHonaMH. 3th napT>i HAep MoryT ne CAHBaTbcn 
neorpaHHneHHO AOAroe BpeMH h, chhxpohho acahcb, nepexoAHT H3 
kactkh b KAeTKy. B onpeAeAeHHMH nepHOA >KH3neiiHoro n,HKAa n3pa 
TaKHX HAep CAHBaeTCH B OAHO AHHAOHAHOe HApo; oSbHIHO 3T0 npoHC- 
xoaht b BepxymenHOH kactkc h pano hah hosaho conpoBoxAaeTCH 
wefioTHHecKHM AeAeHHeM.

HenoTopbie bhabi rpnSoB o6pasyiOT xopoino pasAHHHMbie My»- 
CKi-ie i-i HceHCKi-ie noAOBbie opranbi na oahom h tom >xe thaaomc. Ta- 
KHe BHAbl HBAHIOTCH oSoenOAblMII. ZIpyTHC BHAbl 06p33yi0T MyJKCKHe 
HAH JKCHCKHe TaAAOMbI, HCKOTOpbie TaAAOMbI 06pa3yiOT TOAbKO My>K- 
CKne noAOBbie opranbi, Apyrne — TOAbKO jkohckhc. Taicne bham na-
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Phc. 16. Cnoco6bi noaoBoro pasMiio- 
>k6hhji y rpndoB. Konrai<T raMeTannieB

SblBaiOTCH . AHMOpiJlHblMH HAH paSASAbHOIIOAblMH. EAHHHHHblH TSAAOM 
T3KHX. AHM0p4)HbIX BHAOB He MO2K6T paSMTIOJKaTbCA HOAOBblM nyTCM, 
Tax KAK OH ABA5ICTCH HAH MyjKCKHM, HAH JKCHCKHM. ,;

HeKoropbie bhabi rpnSoB ne odpasyiOT An4>$epeHiinpOBaHHbix 
nOAOBbIX OpraiTOB H IIOAOBSA (J)yHKAH5I npHHaAAOKHT COMaTHHeCKHM- 
rii(j3aM.: TaAAOMbI tskhx rpndoB MoryT hah He MoryT pasMHOHcaTbc.a 

noAOBbiM nyreM, b 33bhchmocth ot 
KOMfiHHaAHH C COBMCCTHMblMH HAH 
HeCOBMeCTHMbIMH napTHepaMH.

FIoAOBbie opranbi y rpndoB 
Ha3biBatOT£H raMeTaHTHHMH. Ohii 
MoryT oSpaaoBbiBaib noAOBbie 
kactkh, HasbiBaeMbie raMeiaMH, 
hah MoryT coAepxcaTb bmccto hhx 
oaho hah doAee raiweTHbix HAep.

. MyjKCKHe h JKencKHe raMeraH- 
nill MOryT SblTb pa3AHHHbIMH Mop- 
4>oAorHHecKH. JKeHCKHH raMeian- 
thh. HasbiBaeTcn ootohhh, hah ap- 
xHKapn, MyjKCKoft — . ai-rrepHAHH.

CnocoSbi noAOBoro nppiiecca 
y. rpndoB MoryT Shtb cAeAyiomne.

IlAaHoraMHii. FIoaoboh npo- 
uecc, npH KOTOpOM nponcxoAHT CAH- 
HHiie AByx roAbix raMeT, oahs H3 
KOTOpbIX HAH O(5e HOABHJKHbl. FIoA- 
BHiKHbie raMeTbi HasbiBaiOTCH luia- 
HoraMeTaMH. ITAaHoraMHH bkaio- 
naeT: a) usoraMHio, kotah o6e ra­
MeTbi nOABHJKHBI H MOp4)OAOrHlie- 

ckh HepasAH’iHMbi; 6) aHH3oraMHio, hah reTeporaMHio, kotah ode ra­
MeTbi nOABHJKHbl, HO pa3AH’iaiOTCH pa3MepaMH HAH ApyrHMH npH3Ha- 
khmh; b) ooraMHid — noAOBoii npopecc, iipu KoropoM >KeHCKHe ra’MeTbi 
HenoABHikHbi, b to BpeMfl ksk MyxcKHe raMeTbi—cnepMaTosonAbi— 
hoabhjkhbi, riocAeAiiee HMeeT mecto b nopsAKe Monoblepharidales. 
IIoABHJkHbie raMeTbi npom-iKaioT b ootohhh ii ohaoaotbophiot hmh.0 
(pnc. 15).

noAOBofi npouecc, odoanaqaeMbiH KaK kohthkt raMeTaHrneB. 
¥ fioAbiiioro HHCAa rpndoB raMeTbi MyjKCKi-ix h xeHCKHx raMeiaraH- 
rneB peAyuHpoBaHM ao HeAH^^epeHmipoBaHHoro npOTonAacra, i<a>K- 
Abift h'3 KOTopbix coAepxHT HecKOAbKo HAep. TaKi-ie raMeTbi iiiiKdrAa 
He BbixoAHT napyjKy, ho HenocpeACTBeHHO nocrynaiOT 113 ‘ oahoto 
raMeTanniH b Apyron. FIpi-i tskom cnocode ABa raMeTann-iH npOTHBO1 
noAOJKHoro noAa BcrynaioT b kohthkt (konyAiipyiOT MejKAy codofi) 
II OAHO HAH HeCKOAbKO HAep T3M6T MHTpHpyeT H3 MyXCKOTO TaMeTaH- 
fH5I B XeHCKHH. My>KCKHe HApa npOHHKaiOT B XieHCKI'IH raMeTaHTHft 
Pepes nopy, KOTopas odpasyeTcsi nyreM pacTBopem-iH KAeToniioft ctch- 
kh ra-MfetaHTHH na Mecte KOi-itSKTa, y Apynix bhaob odpasyeTCH 
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nicii,luuibnaji onjioAOTBopfliomasi Tpydica, KOTOpaa cnyjKMT KanajiOM 
। I1.; oiiAOAOTBopsiomnx- «Aep. LIacTHHM cjiyaaeM TaKoro noAOBoro 
nponecca hbahctch ooraMHH (puc. 16).

I'aMCTaHrMoraMHH (KonynanHS raMeTanraeB) ii raMeToraMwa. 
. > roi cnoco6 noAOBoro nponecca xapaKTepH3yeTCH itojihmm cahhhh6m 
niAcpMHMoro AByx KOHTaKTHpyioimix raMeTanrueB. B c/iyaae raMe- 
TanrnoraM.HH cnnBaioTcn MiioroHAepHbie mctkh, b cjiynae raMeTora- 
Miin CAHBaioiuHeca kactkh oAHOHAepHbi (pnc. 17). 3to HMeeT mccto

Phc. 17. Cnoco6bi pasMHOxenHH y rpnSos (raMeTaHnioraMHfl)

npn pacTBopenHH KOHTaKTupyromux ctchok abvx raMeTanrHea n 06- 
pasoBanHH OAiioii oSmeft ka6tkh, b KOTOpofi 06a npoTonnacTa :CMeuiH- 
BaiOTCfi. -

CnepMaTM3auH$i. HeKOTOpbie rpnfibi obpaayioT MHoroqucjieHiibie, 
MejiKi-ie oAHOHAepHbie, cnoponoAoOnbie My>KCKHe CTpyKTypH, nasbi- 
Bae.Mbie cnepMaijiiHMH, KOTOpbie- oSpasyipTCH pasjiHRHbiMii ,ny.THMH. 
CnepMaiiHH pacnpocTpanaiOTca naceKOMbiMH, BerpoM, boaoii hah 
KaKHM-jiHfio ApyriiM riyTeM k jkencKOMy raMeTanrHio, k cnemianbHO 
BocnpHHHMaiomeft rH^e (rntJie-peiienTopy), hah Aa>Ke coMaTiinecKoft 
rii(j)e, k KOTopofi qhh npHKpenAHiOTCH. B MecTe KOHTaiiTa oSpasyeTca 
nopa, 11 coAepjKHMoe cnepMamia nponiiKaeT b cnemiaabuo Bocnpii- 
HHMaionxHe CTpyKTypH, KOTOpbie cjiyiKaT b KaaecTBe KeHCKpro op- 
rana.

CoMaioraMMn. y mhothx bhchihx rpnSoB He pdpasyeTCa\.HHKa- 
khx nojioBbix opranoB i-i coMaTiniecKiie KheTKH HecyT nonoByio 4>yiiK- 
1:1110 (Tallbot, 1971).. ,
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Hll <><'11<>11.1111111 IIO.Ill || IIOJIOBOft COBMeCTHMOCTH rpilSbl ACAHTCH 
ii.i I) oGoenojibie oprminsMbi— xencKne n MyxcKHe opranbi pasBii- 
iiaiorcii mi oahom tiuijiomc; 2) pasAeAbiionoAbie opraHH3Mbi — Myx- 
cKiie n xencKiie tsaaombi jiasACJieiiBi.

OOoenojibie opraHH3MBi y rpiidoB o6bihho na3BiBaiOT roMoraA- 
jiimHbiMH, ecjin nojiOBbie opranbi y hhx ne pa3AHHaioTCH Mop4)OAorH- 
necKH. Ecah hmcctch AM(|)4)epeHiiHaiiHH raMeranmeB, to rarae opra- 
HH3MBI Iia3bIBaiOT rOMOMHKCIineCKMMH.

PasAejibnonojibie oprannsMBi hocht nasBanne reTepOTajiJiHHHbix, 
ccah ohh ne pasjinnaioTCH MopcjiojiornnecKH. Ecjih ecTb pasjiHHHH b 
CTpoei-IHH OCOSeii, TO —AHMHKCHHCCKHMH.

y reTepoTajijiHHHbix rpnSoB ocymecTBJienHe nojiOBoro miKAa 
BO3MOXHO TOABKO Hpil H3AHHHH AByX pa3HBIX T3AA0M0B. Mop$)OAO- 
FHHeCKH nep33JIHHHMbie HIT3MMBI o6O3HaiiaK>TCH yc.no B HO K3K4-H — 
HiTaMMbi, hto onpeAeJisieT pasAHHiie iiojiob. EeTepoTajuiHHHbie 
rpnSbi na ochobshiih hoaoboh cobmccthmocth abahtch b cboio one- 
peAb na SHnoAsipHbie rerepoTaAAHHUBie, TerpanoAHpiiBie rerepoTaji- 
JIHHHbie H BTOpHHHO TOMOTaAAHHHBie.

BHHOAapHbie reTepoTajwiHHHbie iimciot ABa hoaobmx wna hhah- 
BHAyyMOB A h a, KOTopbie pasjiHuaioTca no hojioboh cobmccthmocth. 
KaxAoe HApo oahoto nojiOBoro thhs HMeeT ren A h KaxAOe HApo 
Apyroro nojiOBoro rima HMeeT ren a. Toabko tsaaombi, iiMeiouu-ie 
aApa c npoTi-iBonoAOxiibiMH renaMi-i, cobmccthmbi. OSpaayromancH 
HOCAe CAIIHHHH 3HT0Ta HMeeT reHOTHH A a.

TeTpanoAHpnbie reTepoTaAAHHHbie rpi-i6bi coAepxar 4 Tuna no- 
lOBblX HHAHBIIAyyMOB. COBMCCTI-IMOCTb 3A0Cb OHpeAeAHeTCH AByMH 
lapaMH 4>3KTopoB, OHpeAeAHioniiix noA. HanpHMep, oahh iimciot 
ia6op riOAOBbix renoB Aa, Apyme — Be. TorAa na6op hoaobbix npn- 
H3K0B B 3HT0T6 SyAeT AaBs. EIpII peAyKHHOHHOM AeAeHHH TeTpa- 
ojinpubie oco6h aoamhbi astb b paBHOM hi-icac 4 copra ranAOHAHBix 
Aep: Ae, aB, AB n ae. Cahhhhc bosmoxho b rex CAynaax, ccah 
Apa AByX MHHeAI-ieB OTAI-IHaiOTCH oSoHMII HOAOBBIMH (jiaKTOpaMH, 

e. MexAy AB h as hah Ae aB, ho hcbosmoxho, nanpi-iMep, MexAy 
a ii Ae. FIosTOMy npn h3ahhhh TerpanoAHpuoro pasAeAenna hoaob 
vieioT MecTO 4 rpyrinbi neoAimaKOBBix b hoaobom othohichkh cnop, 
ne mto KaxAaa rpynna pearapyer toabko c oahoh H3 Tpex ocranb- 
,ix.

y IieKOTOpblX SMnOAHpHblX TpIlfiOB HpH o6pa3OB3HHH CHOp ABS 
pa npoTHBonoAOXHoro noAa peryAHpHO oSBeAnnaioTCH b KaxAoft 
ope. KaxAaa cnopa noaroMy nocAe npopacTanna Aaer tsaaom, 
Topbiii coAepxHT A h a HApa h 3areM BeAer ce6a nax fomot3a- 
HHblft. Taicoe HBAeHHe Ha3bIBaiOT BTOpHHHbIM rOMOT3AAH3MOM.

Bee BBimecKasaHHoe KacaercH Mop^OAonmecKoro h reHeTHne- 
iro KOHTpoAH noAGBoro nponecca, ho eerb eme h 4>H3HOAOrHHecKHH 
ITpOAB.

y rpuSoB HMeiOTCH cnennaABHbie peryAHropnbie MexannsMBi, Aen- 
BHOCTb KOTopbix OCyiHCCTBAHeTCH Hepe3 BblAeACHI-ie CnemiaAbHblX 
obmx ropMOHOB. Ohh KOHTpoAHpyioT HOAOBOH Hpoiiecc ot HanaAa 



iioaoboh aKTMBHOCTH Ao xapnoraMHH. HanGonee nsyneno sto HBAenne 
y rc'repoTa.njiMMHbix MyxopOBbix rpnOoB. BbiAeaeni-ie hoaobbIx ropMO- 
IIOIl rCTepOTajIJIH'II-IblMH IlITaMMaMH yBejnimiBaeT BO3MO>KHOCTb CAHH- 
IIIIH AByX npOTHBOnOJIOJKHbIX HIT3MM0B.

HAPACEKCyAJIbHbm U.MKJ1

HexoTopbie rpiidfai ne hmciot hcthuhofo noAOBoro miXAa, koto- 
pbiii xapaiiTepnayeTCH oSpasoBaimeM cnennaAHSMpoBauHbix opranoB, 
no tcm ne Menee o6mch reneTHHecxoH MH^opMauneii y hhx npoacxo- 
Aht Tax »e, xax npn hoaobom nponecce. IIoaoboh nponecc y sthx 
opraHH3MOB saMenaeTCH Tax nasbisaeMbiM napacexcyaAbHbiM ixhkjiom.

FlapacexcyajibHbiH hhxa — nponecc, b kotopom naasMoraMiifl, 
xapHoraMHH n ranjioHAHSaiiHH xpomocom nponcxoAHT, ho ne b cne- 
nH^nnecxoM onpeAejienHOM MecTe TajuioMa hah onpeA&ieHHoft cTa- 
AHH >XH3HeHHOTO HHKAa, a B AIOSOH Berei'aTHBHOH rH(j)e MHH6AHH. 
riapacexcyaAbiibift uhxa HMeeT SoAbinoe snanem-ie y necoBepineHHbix 
rpn6oB, xoTopbie h nonynnAH CBoe nassanne ns-3a oTcyTCTBim hoao- 
bofo nponecca. ¥ nexoTopax rpndoB napacexcyaAbHbiir hhxa HMeeT 
MecTO i-i npn naAHHHH noAOBoro nponecca. HBneinie napacexcyaAbHO- 
cti-i BnepBbie 6biao otkpmto nomexopBo (Pontecorvo, 1952) y Asper­
gillus nidulans (necoBepinenHaH CTanwa rpnSa Emericella nidulans). 
3a'reM ohoma o6napy>xeii y mhohix HecoBepmennbix rpii6oB, a Tax- 
>xe ii y 6a3HAHOMHneTOB. OcHOBHbie CTyneiiH napacexcyaAbnoro 
miKAa — 3to reTepoKapno3HC, 3aTeM cAiiaiine necxoAHbix anep b 
reTepoxapHOTiniecxon rnijie n nocneAyioinaa peKOMfinnannH ynacTxoB 
xpomocom npn MHTO3e. FlapacexcyaAbHbiH hhxa HMeeT SoAbinoe 
snaneHne b M3MeHHHBOCTH HecoBepmeHHbix rpndoB n y Bcex nenonHT- 
hhx rpndoB npn nx BereTaTHBHOM pocTe. B pesyAbTaTe napacex- 
cyaAbiioro miKAa b reTepoxapnoTHHecxoM MiineAnn nponcxoAHT cahh- 
une rannoiiAHbix anep pa3Hbix reiiOTHHOB, a Taxrxe n OAnnaxoBbix, 
h cooTBeTCTBeiHio o6pa3yeTCH reTeposiiroTHbift hah roMosnroTHbiH 
AHHAOHA- npH HOCAeAyiOineM pa3MHO>KeHHH AHHAOHAHblX HAep HM6CT 
MecTO MHTOTHnecKiiH xpoccHHroBep. 3to HanSoAee Bancnaa (jiasa 
napacexcyaAbnoro nHXAa, xai< h noAOBoro nponecca, npn xotopom 
nponcxoAHT o6mch roMOAorHnecxHMH ynacTKaMH xpomocom, b pe- 
3yAbTaTe nero ocymecTBAaeTca nepepacnpeAeneHne npii3HaxoB bo 
BHOBb o6pa3yionJU'ixca anpax. B xoAe 3Toro nponecca nponcxoAHT 
pa3AHHHbie peXOM6HHanHH XPOMOCOM. OAHaXO, HO AaHHHM IloHTexop- 
bo, pexoMdnHannn npn napacexcyaAbiioM nnxne ocymecTBAHK>TCH 
b 500 pas pence, neM npn hoaobom. ¥ rpndoB, odpasyioimix oaho- 
HAepnbie xohhahh na reTepoxapHO3Ho!M mhacahh, mojkho pasAeanTb 
AHHAoriAHbie h ranAOHAHbie xohhahh h nonynnTb OTAenbHO ahhaoha- 
Hbiir n ranAOHAHbiir MnneAnft. JIi-inAOiiAHbie xohhahh b 1,3 pasa 
6oAbme ranAOHAHbix.

JlnnAOHAHbie nnpa npeTepnesaroT ranAOHAnsannK) b MimeAHH ii 
OTcopTupoBbiBaiOTca; nacTo ohh oSpasyioT cexTop b ahhaoiiahoh xo- 
aohhh. fanAOHAHbie niTaMMbi, noAytieHi-ibie ot TaxHx ceKTopoB, rene- 
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ril'ieCKl! OTAH'IHbl OT HX pOAHTCAefi B pesyABTaTC MHTOTHHeCKHX pe- 
KOMOniiam-iii, hpohcxoahihhx npn AeneHHH.

B rerepoKapHOTHOM mhacahh nocjie napaceKcyanbHor.0 miKna 
iipiicyTCTByioT 5 BapHaiiTOB HAep: rannoHAHbie HApa, noAodHbie odoiiM 
joahtcahm, ranAOHAHbie HApa c hobbimh reHeTHHecKHMH peKOMdHua- 
FHHMH, rOMO3HrOTHbie AHlMOI'IAbl, reTepO3HFOTHble AHHAOHAbl pa3HblX 
fHIIOB.

HOHflTHE 0 U.KKJIAX PA3BHTHJI M CMEHE flflEPHHX <PA3

Xll3HeHHbIH HHKA rpi'lSOB M0XH0.paCCMaTpH.B3Tb KaK paSBHTHe
>praHH3Ma, HSHnnaa ot npopacTaHHH cnopbi, nepes odpa3OB3HHe mh-

ic. 18. Cxewa Panepa” no cooTHonremw 
njiOHflHoft (I), ranjionAHoft (II) n ah- 
pno(pnTiioii (III) 4>a3 y rpn6on, M — 
nnnne Meiiosa. IJ.hk.™ pa3BHTM 060- 
•menbi: 1—6ecnoJibin, 2—raiwiOHAHbift, 
-ranAOHAHo-AHKapno(j>nTiibift, 4 — ran- 
IJiAHO-AHnAOHAHblfi, 5 — AHIMOHAHblH

ie). HaAmiie pasi-ioodpasHbix ho

Henna, pasAHHHbix $opM penpo- 
AyKTHBHblX OpraHOB, CHOBa AO 
o6pa3OBaHHH cnop. BonbiiiHHCT- 
bo rpndoB xapaK'repnsyeTCH cjio- 
XHblM HHKJIOM pa3BHTHH, COCTO- 
HHJHM 113 IieCKOJIbKHX, CAeAyiO- 
HJ.HX Apyr, sa ApyroM cTaAHH. 
Ohh oGpasyioT pasniniHbie, cMe- 
HHioiHue. Apyr Apyra Tiinpi cno- 
ppHomeHi-iH. 4ain,e Bcero xi-13- 
HQHHblH HHKJI TpI-lOOB COCTOHT H3 
cjieAyiomHx CTaAHH; ppopacTa- 
mie cnopbi; ofipasoBaiiHe . Bere- 
TaTHBHoro MHnejiHH; o6pa3OBa- 
line fiecnonbix cnopoiiomeHHii c 
nocJieAyiomiiM oSpasoBanHCM 
cnop; o6pa3OBanHe nonoBbix 
cnopoHouieiiiiH c nocneAyiomiiM 
odpasoBaimeM cnop.

. HlIOFAa. B XH3H6HHQM . HHK- 
Jie rpn6oB HMeeTcn pan cjieAyio- 
miix Apyr 3a ApyroM decnojibix 
cnopoHomenHH, KOTopbie. ,3aTeM 
CMeHHIOTCH HOAOBblM CHOpOHO- 
meHHeM (i-ianpiiMep, pxaBHHH- 

M0p4)0A0FHH TIinOB CHOpOHOineHHH 
3AH0F0 BHAa FpH0a-HOCHT Ha3B3HHe njieoMop(j)H3M,a,.

Becnojibie h nonoBbie cnopononieHHH y pa3Hbix rpnfioB hmciot 
eHb pa3HOo6pa3Hoe cTpoeHne. KaxAon Mop^onorHnecKOH ct3ahh 
3BHTHH rpnSa eooTBei’CTByeT HAepnan (Jiaaa. HAepnan (fiasa xapaK-
insyeTCH onpeAeneHHbiM nadopoM xpomocom.

Ha COOTBeTCTByjOLHHX CT3AHHX pa3BHTHH 0praHH3M COAepXHT 
5o OAiiHapHbiH (ranjioHAHbifi), jih6o abohhoh (ahhaohahbih) nadop 
>mocom. TaiiHM odpasoM, y Bcex opraHH3MOB cymecTByiOT ABe 
pHbie ijiasbi. Bee Bbicnine opraHH3Mbi ocnoBHyio nacTb uiiK.ia pa3- 
i-ih npoxoAHT b ahhaohahoh . 4>ase, rariJioHAHbi toabko. nonoBbie 



i..!u i'kii. PaajiHHHbie iimim-ie opranH3Mbi hmciot npeoSjiaAaHne b- hiik- 
.ii' pa.fBHTHH jih6o AHnjxoHAHoft, jii-160 ranjiOHAHoii. CTaaHH.

I'piiobi oSjiaaaioT yuriKajibi-ioH oco6eHHOCTbio. Y mhothx'hx jkh.3- 
iH'inibiii hhkji xapaKTepHsyeTCH rpewn siAepnbiMii (pasaMn: ranjioi-iA- 
noii, ahiijiohahoh 11 AHKapnocJiHTHOH. EanjioHAnaH (jjaaa BO3HHKaeT b 
pe.3y./ibTaTe Meiioaa (peAyKUHOHHoro Aejiei-ma HAep), xapaKTeprisyio- 
ineroca pacxojKAeHneM xpomocom. ZUnjioHAHan ipasa HaminaeTCH c 
KapiioraMii-i-i, t. e. cjihhhhh HAep h oPpasoBanriH abohhoto naQopa 
.xpomocom b HApe, 1-1 KOHnaeics M6HO3OM.. .QHKapHo^iHTHaH ipasa 06- 
pasyeTCH b pesyjibTaTe acconHaiiHH HAep b crporo napaji'jiejibHbie 
ciiiixpoHHO AejinmiiecH napbi — AHKapriOHbi — 6e3 hx gahhhhh. Y pas- 
iibix rpynn rpnPoB cymecTByiOT pasjinanbie cooTHpineHHH HAepnbix 
cpas b, hhkjie pasBHTHH, cooTBeTCTByioiHiie MopcjipjioriniecKHM, CTa- 
AI-IHM, Ha OCHOBaHHH Hero M0/KH0 BblAeJIHTb 5 OCHOBHbIX JKHBHeHHblX 
Tiiiiob y rpn6oB: decnojibin, ranjioiiAHbiii, ranjioHAHO-AHKap,Ho4)HTHbiH, 
ranjIOHAHO-AHHJIOHAHblH, AHHAOHAHBIH. 3th miKJIbl -paSBHTHfl MGJKHO 
AeMoiicTpnpoBaTb (puc. 18) cxeMoft Panepa (Raper,- 1954).

nPOPACTAHWE CHOP rPHbOB

nponecc decnojioro h nqnoBoro pasMEOxenHn y rpndoB^ aaKan- 
iiHBaeiC5i odnsaTejibHbiM 'oSpasoBaHi-ieM cnop, KOTOpbie c'nyMaT 
Aa.TbHeiiiiieMy pa3MHO>Kennio HHAHBHAyyMa. -

Cnopbi rpiidoB 110 cbocjiv SHojiornnecKOMy sHanei-iHio mo>kho 
pasAeJiHTb na ABe ocnoBiibie Tpynnbi: noKOHmuecii cnopbi'o'deCrieqH- 
BaioT FJiaBHbiM oSpasoM coxpaneHiie BHAa b Teuem-ie nepiiOAa, He- 
SjiaroiipHHTHoro ajih BereTaiiHH, a cnopbi pasMHOxeiiHH, hjih npona- 
raTiiBHbie cnopbi, cjiyatat ajia dbicrpOro pasMHOJKeHHH.

noKoniHHecH cnopni ofipasyioTCH oSmhho b He6ojibmoM': HHCJie 
HHorAa BiiyTpn cydcTpara 11 jiHmenbi ocodbix npiicnocodjiCHiin'AJia 
pacceiiBanna. Ohh He cnocodiibi k HeMeAaeHHOMy npopacraHHio ii 
Hyx<A3ioTCH; b onpeAeAenHOM nepnoAe hokoh, bo BpeMs KOToporo 
nponcxoAHT, no-BHAHMOMy, npoueccbi AospesaHHa. HoKOfliUHeca 
cnopbi npin-iaAJie>KaT K ahiijiohahoh (pase pasBHTHa rpiifia 1-1 y mhofhx 
sBjihiotch HenocpeACTBei-iHbiM nponyKTOM onAOAOTBopeHHH, iok oocno- 
Pbl OOMimeTOB H 3HFOTH MyKOpOBbIX. KpOMe 9T0F0 K nOKOHIHHMCH 
cnopaM othochtch xjiaMHAOcnopbi, TejienTOcnopbi 1-1 neKOTopbie Apy- 
rne. : < - ? -

HponaraTHBHbie cnopbi oPpasyiOTca oSmhho b fiojibmnx kojih- 
necTBax 11 hmciot pejibiii psA iipHCnocoSneHHH Ana paccenBaHHH. 
HponaraTHBHbie cnopbi npHnaAJie>KaT k ranAoi-iAHOft (pase pasBi-iTiia 
1-1 HBjiaioTca jih6o npoAyKTaMH QecnojiorO pa3MHoaeeHHa, jih6o, xoth 
h 6epyT CBoe nanajio ot hojioboto BocnpoHSBeAe.HHH, ■ ho npeTepne- 
BaioT nepeA cbohm odpasoBai-ineM peAyKUHOHHoe AeneHHe. K nponara- 
THBHbFM CnOpaM OTHOCHTCH SOOCHOpbl, CHOpaHTHOCnOpbl, KOHHAHH* 
3CK0- .H 6a3HAIIOCITOpbI. ‘ ......

Oahako npeACTaBjieHHe 0 tom, hto Bee nponaraTHBHbiecnopbi 
cnoco6Hbi k neMeAJieHHOMy npopacraHHio, HysKAaerca b nepecMorpe. 
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ponararaBHbie cnopbi no CKopocTii npopacraHHH raione mojkho 
3/iejiHTb na ABe rpynnbi: npopacTaiomne nocjie jiareHTHoro nepno- 

ot 30 mhh ao necKOJibKHX nacoB h npopacTaiomne c nepnoAOM 
koh ot oahoh neaeAH ao Mecnixa.

nepilOA npopacTanna cnopbi mojkho paaaeAHTb na Tpn ctsahh.
flepBaa — nnimnaAHH npopacTaunn. Ha stoh CTaanH ne nponc- 

Aht HiiKaKiix BHemnnx MopcpoAornnecKHx HSMeneHHH, no ocymecTB- 
eTcn aKTHBaiiMH (JiepMCHTOB b cnope. B nepByio onepeAb axTiiBH- 
iotch rnApOAHTiBiecKne (JiepMeHTbi (4)oc$aTa3bi, noAmJiociJjaTKHHa- 
[), OKMCAHTeAbHbie (naTaAasa) n ocymecTBAHeTcn aKTHBHbiii chhtcs 
KJieilHOBblX KHCAOT.

BTopan CTaAiisi —: nafiyxaHiie. UnTonAasiwa na stoh ctbahh na- 
ahhctch boaoh, cnopa B3ayBaeTCfl. Bee cnopbi o6binno coAepxaT 
iao boam, h nosTOMy niApaTauHH c naOyxanneM cnopbi — onei-ib 
mecTBeHHasi CTynenb b npopacTamm. Cnanajia HSMensieTCH npomi- 
eMOCTb CTeHKH cnop. Ha 3TOH CT3AHH IIClie33IOT JKIipOBbie K3njIH, 
CAHUI-IBSeTCH 6a3O(J)HAHfl.

Ha TpeTbefi CTaAHii nponcxoAHT oripeAejieHiibie MOp^oAorrmecKHe 
MeneniiH, naMenaeTCH noAflpHbin neiiTp pocTa, hohbahctch poctko- 
h TpyOiea.

CoCTOHHHe IIOKOH y cnop MO/KCT 6bITb KOHCTHTyTMBHbIM, T. e. 
ycAOBAemibiM BHyTpeHHHMH npiBiiinaMH, Mop(])OAornnecKHMH n (|n-i- 
OAOrnneCKHMH OCOSeHHOCTHMI-I, HAH 3K30reHHbIM, 33BHCHIH,HM OT 
emmix ycAOBiifi. Hanpinviep, acnocnopbi Neurospora tetrasperma 
eACTaBAHlOT CoSoii cnopbi C TIIIIIBIHblM KOHCTHTyTHBHbIM nOKOeM, 
Topbift oOycAOBAen iiaAiniiieM y mix toactoh MeAaiiii3npoBaiiHOH 
OAOAKH, KAeTOHHaa CTemca KOTOpoft COAepjKHT XHTHH. JIpyrOH npn- 
HOH KOHCTHTyTHBHOTO IIOKOH MOJKCT 6bITb IiaAHHHe B CHOpaX BHyT- 
HHHX HHrnSlITOpOB.

Aah npeKpameniiH KoiiCTHTyTHBHoro iiokoh Tpe6yeTCH yAaAemie 
oaohkh, a TaK>Ke neoOxoAHMa aKTHBan,HH cnop, KOTopan mojkct 
iTb AOCTurnyTa narpeBamieM ao 50—60°, oOpaSoTKoii XHMmiecKHMH 
areiiTaMn: khcaotoii, ijiyp^ypoAOM hah ApyrHMH reTepoiiHKAmie- 
hmi-i coeAi-ineHHHMii. HpeAHOAaraiOT, hto ohh AeftcTByioT hah iok 
recTBeHHbie KaTaAiisaTopbi, hah miaKTHBHpyiOT HMeiomneca b cnope 
recTBeHHbie HHniSuTopbi. B pesyAbTane Taicoft 3kthb3uhh Bospac- 
eT npom-maeMOCTb kactohhoh ctchkh aah annoHOB h k3thohob h 
opacTamie Mo>KeT nacTymiTb nepes nac nocAe noMenjeHHH b ahctiia- 
poBamiyio BOAy. Hpn 3tom yTHAH3HpyK>TCH SHAorenHbie pesepBbi 
Kocnop: xiipbi — na 27% cyxoro Beca cnopbi; yrAeBOAbi, coctoh- 
le b ochobhom H3 TperaAe3bi, — na 33%.

B 3tot nepHOA BO3pacTaeT coAepjKanne nnpyBaTOB, 3TanoAa, 
eTaAbAerHAa, hto nponcxoAHT b cbhsh co CMenjeHHeM MeTa6oAH3- 

C rAHKOAHTHHeCKOTO B CTOpOHy OKHCAHTeAbHOrO, yBeAmii-iBaeTCH 
lepxcaHHe npoAyftTOB OKiicAiiTeAbHoro o6Mena, tskhx, iok a-KeTO- 
iOTapoBan khcaots. Hpn sthx ycAOBiinx ct3hobhtch HeoOxoAHMbiM 
aSAiemie cnop 3K3oreiiHbiMH reKcosaMH. MenenaH rAioKosa i-ieno- 



CpeACTBeilHO BKJIIOHaeTCH B aMHHOKHCAOTbl H C0AepX3HHe HpOTCHHOB 
yBeJinquBaeTCH baboo 3a 2 nac aKTHBaniiH.

9K3oreHHbiii noKofi onpeAejweTca BneiiiHHMH 4>aKTopaMn: BAax- 
iiocTbio, TeMnepaTypofi, pH, CO2, tokchh3mh bo BnemneH cpene. Ot- 
cyi’CTBHe AOCTaTOBHoro SHAorennoro hhtshhh T3i<xe mojkct 6biTb 
iipiMMHOH noKOH y cnop. HenoTopbie bhabi rpndoB aah npopacTannsi 
cnop TpedyioT hsahhhh cnemnJjHnecKHX Bcmeci’B, nanpHMep cnopbi 
Memnoniella echinata HyxAaioTcn b 6hothhc, a cnopbi Glomerel- 
la— b naAHMBH C-, N-, P- ii S-coAepxamiix coeAHnennft.

r ji a b a' 3

OCHOBHBIE CHCTEMATHBECKUE 
rpynnbi tpheob

Co BpeMenn cosahhhh H. JXapBHHbiM sboaiolihohhoh Teopnii b 
ocuoBy KAaccnt|)HKan.iiH aio6bix xhbbix oprann3MOB noAoxen (Jihao- 
reneTHnecKHn npumjun. CTpeMAennsi ynenbix nanpaBAenbi k TOMy, 
MToSbi KAaccncjinnnpoBaTb opranii3Mbi na ocnose poACTBennbix cbh- 
3eft, ycTanoBAennbix nyxeM pacKpbiTnn ochobhbix iianpaBAennn sbo- 
AIOHHH XHBOTO Mlipa. J1,A5I 3TOFO HCnOAb3yiOT CAeAyiOIllHC OCHOBHbie 
mctoabi: MopcjjOAoro-anaTOMHnecKiifi, oHToreneTHqecKHH, miTOAornue- 
ckhh, naAeoHTOAornnecKHn, reorpacjinnecKHn.

OAnaKo saAana riocTpoennu ecTecTBennon CHCTeMbi aaa rpnSoB, 
Tai< xe Kai< n aaa Apyrnx MHKpooprannsMOB, npesEbmanno CAOXiia. 
J1a» hhx, b nacTHOCTH, H6BO3MOXHO HcnoAb3OBaHiie ixeAoro p«Aa 
BbimenepenHCAeHHbix mctoaob, nanpHMep naAeonTOAornnecKoro 
(ncKonaeMbie ocraTKn rpnSoB nonm ne coxpanHAHCb), orpanHneno 
npuMenenne reorpaijni'-iecKoro MeTOAa H3-3a nacTO onenb nmpoKHX, 
iieorpaHHHeHHbix apeaAOB neKOTopnix bhaob rpnSoB h t. a- B cbok> 
onepeAB Aah nocTpoennH KAaccn^HKannH rpn6oB Tpe6yeTcn npHBAe- 
nenne AonoAHHTeAbHbix hobbix mctoaob, nanpHMep 4)H3HOAoro-6HO- 
XHMHnecKoro, 3KOAorHiiecKoro h ap-

riosTOMy cymecTByiomHe chctcmbi rpndoB AaAeKH ot coBepmen- 
CTBa ii MennioTCH no Mepe naKonAenHH 3naHHH.

TeM He Menee KAaccH4)HKan,HH rpndoB HeoSxoAHMa na KaxAOM 
ypoBHe pasBHTHH HayKH. OcHOBnan npaKTHnecKan neAb TaKoii KAac- 
CH(|)HKanHH rpnSoB — nasBaTb naHAennbiH HCCAeAOBaTeAeM opraHH3M 
B C00TB6TCTBHH C HpHHHTOH HHTepHaiJ,HOHaAbHOH CHCT6M0H C T6M, 
HToSbi cBH3aTb CBOio naxoAKy c ApyrHMH onpeAeAenHbiMH rpndaMH; 
noKasaTb, nacKOAbKo oto bosmoxho b nacTonmee BpeMH poACTBeHHbie 
cbh3h rpndoB Apyr c ApyroM h ApyrHMH xhbbimh oprannsMaMH.

TpaAHHHOHHO, CAeAyn npeACTaBAenHSM JlHHHea, rpn6bi BcerAa 
paccMaTpuBaAH cpeAH pacTHTeAbnoro uapcTBa, hcxoah h3 cymecTBo- 
Bai-iHH AByx yapcTB xhbbix opraHH3MOB. OAiiaKo no Mepe nanonAe-
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... ...... n mi pin IVHIIIIIVIII, Illi 7K1IU01 lllilMII, XOTH HM 1111111'V 1111'
iieicoTopbie uepTbi n iex n apyrux, ( iieicMa jinyx iiapcni rtcpeeriuin 
yAOBJieTBopnTb coupcMOUHbix 6110,1101011. 1 lo'HOMy iiecb >Kimoii wiip 
BiiTTaxep (Whittaker, 1969) 11 Apyme npoAJiaraioT Aejiirri. He 11a Alia 
itapcTBa jKiiBOTHbix 11 pacTenafi, xax sto Gbijio npcA.iio>Keiio■ JIhii- 
neesi, a na 5 napcTB.

Monera hah Procaryota, npeACTaBHTejiH xoToptix qeTKO otjih- 
qaioTCH ot Bcex Apyrux opraHH3MOB OTcyrcTBueM a^epnon MeiwSpaHbi 
H HeKOTOpbIMH flpyr.HMH npHSHaxaMM.

Protista — oAHOKJieTOUHbie noABHJKHBie MUKpocKonnqecKiie opra- 
'iu3Mbi c BApOM h HAepnofi MeMGpaHofi. Oahu U3 hhx nurMeuTupo- 
sauHbie h aBTOTpoijibi, Apyrne GecuBeTUbie u reTepOTpot^bi. 3th 
)praHH3Mbi ahah, no-BHAHMOMy, HanaAO MHoroxjieTOHHbiM oprai-ras- 
waM, KOTopbie SBOJiionHOHHpoBaAH na pauuHX STanax uesaBHCHMO u 
iMeioT (JiyHAaMeHTaAbHbie pasAHHHH b Tune nHTaHHH h ofiMena 
icniecTB.
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<iui\H'||O|\1 IICIIUJCTIJ.
Aiiiiii.'ilin (Metazoa) >kiibotiii>ic c i<■ r|)o<|>in>iM oGmciiom, 

mi r.’iime, KOTopbix ocymeetbjjhctch no Ti-iiiy. 3arjiaTbiBain-ifl.
Mycota (Fungi) - -rpiiGbi, re/repoTpocpubie opraHHSMH -c aAcopb- 

HllOHIIblM TIII10M HHT3HHH (pi-ic. 19).
Tiikhm oCpasoM,. rpubbi nowemaiOT b caMOCTOHTejibHoe uapcTBO 

kiik opra.HH3Mbi, obAaAaiomHe CBoeoSpasHHMH nepTaMH CTpoeHHfl h 
oGweiia BemecTB, HMeiomne cboh caMOCTOHTejibiibin nyTb sboaioahh, 
OT.TII'IHblii OT XHBOTHbIX H paCTCHHH, HO, BHA'HMO, npOHCHieAHIHe OT 
oahoto ,o6mero npeAKa, noaTOMy coxpaHHBnine neKOTOpbie nepTbi h 
rex ii Apyrux. VtepTbi jkhbothhx opranii3MOB,. npi-icymne rpubaM, — 
I'eTepo.Tpo^nibift thh obweHa no yrJiepoAy, noTpebHOCTb b BHraMii- 
nax,. uajiHuiie rjiKKorena b KjieTKax, cHHTea.xHTHHa, oOpasosaHHe n 
iiaKonjieHHe MoneBHHbi. HepTbi, xapaxTepHbie ajih pacTeiinii, — KJie- 
TO’iiiaa, no^npHOCTb, BepxymenHbifi pocT, cTpoenae kactohhoh ctchkh, 
oOpasoBanne nonepenubix neperopoAOK.

B CHCTewaTHKe h KAaccH^HKauHH rpnfioB H3 Bcex BbinienepeHHC- 
jieHHbix Mei'OAOB niHpOKo Hcnojib3yK)Tca Mop^onorHnecKHn II OHTO- 
reHeTHHecKiiH mctoam. FIocjieAHKH ocHOBbiBaercH na HsynenHi-i Bcex 
CTaAHH XH3HeHHb.ro HHKJia, B KOTOpOM Sojlbllioe. MeCTO 3aHHMaeT 
xapaKTepHCTHKa.: hoaoboto BOcnpoH3BeAeHHH, a y bojiee npMMHTHBHbix 
rpHbo.B h- xapaKtep xryTHKOBOH CTaAHH. B KanecTBe BcnoMorarejib- 
Hbix xapaKTepncTHK opraHH3MOB cjiyxar neKOTOpbie SHOXHMHnecKHe 
npii3HaKH,. KOTopbie b nocjieAH.ee .BpeMU npHofiperaiOT Bee bojibinee 
SHaneiiHe, xoth MaTepnajia no xeMOTaKCOHOMHH rpaboB. em.e oierib 
Ma.TO.

OciIOBHbie TaKCOHOMHHeCKHe KaTerOpHH, KOTopbie npHHHTbl B 
KJiaccH<i>HKaiiHH rpi-iboB, cjieAyioinHe: napcTBO, otacji, KJiacc, nopsi- 
Aok, ceweftcTBO, pOA, biia- HanpiiMep, napcTBO Mycota, otacji Eumy- 
cota, KJiacc Ascomycetes, noAKJiacc Euascpmycetidae, nopHAOK Euro- 
tiales, ceMeficTBO Eurpti.aceae, Aspergillus fumigatus. Mnori-ie H3 
3thx KaTeropHH pasAeJiflipTCH eme na noArpynribi.

UapcTBO — caiwaH bojibmas KaTeropHH, BKJHOHaeT HecKOJibKO ot- 
AejioB, KaxAbifi otabji — HecKOJibKO KJiaccoB h t. a. Bhabi pasbi-iBaiOT 
na BapnaHTbi, bHOJioranecKHe nrraMMbi, (JiHSHOJiornnecKHe pacbi.

B C00TB6TCTBHH C peKOM6HAaH,HeH KOMHTeTa MeXAyHapOAHbIX 
npaBHJi boTaHH'iecKoft HOMeiiKAaTypbi HasBaiiHH otacjiob rpndoB 
HMeioT oKOHnaHHH -mycota, noAOTAeji —-mycotina, KJiacc -—mycetes, 
noAKJiacc —. -mycetidae. HasBanHH inopHAKOB — -ales, ceMencriB — 
-aceae. Poah h bham ne hmciot cTariAapTHbix nasBaHHii.

X(jih . KaxAoro opraHH3Ma npHHHTa biiHOMnajibHan CHCTema na- 
3B3HHH, npeAJioxennaH JlHHiieeM, t. e. H33B3Hiie opraHH3Ma coctoht 
H3 AByx cjiob. TlepBoe HasBSHae — sto pOA, k KOTopoMy opr3HH3M 
npHH3AJieXHT, BTOpOe — BHAOBOH 3HHT6T, JpaAbllie CT0HT HMH yqeHO- 
ro, onHcaBinero bha- Ecah ctoht Abs hmchh, to nepBoe b ckoSksx 
npHHaAJiexHT aBTopy, BnepBbie onHcaBineMy Aannbiii opraHHSM, ho 
OTiiecnieMy ero k ApyroMy poAy. CAeAyiomee hmh 6es cko6ok — aB-
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-ropa, OTHecmero ero k poAy, k KOTopoMy oh npaBHAbHo aoaikch ot- 
HOCHTbca, na ocHOBaiiHH donee AeTajibHoro iiccAeAOBaiiiiH. HanpriMep: 
Aplanes treleaseanus (Humphrey) Coner. Humphrey nepBbift omicaji 
3tot opraHH3M, ho othcc ero k poAy Achlya, KorAa oh aoajkch 6biTb 
oTHecen k poAy Aplanes. yKasanne na AByx aBTopoB noMoraer Haft™ 
nepBoe onHcamie opraHH3Ma.

CucTeMa hath yapcTB raioKe HMeeT cboh HeAOCTaTKH, TaK KaK 
npiiHmiribi BbiAejiemm i<a>KAoro napcTBa pasAmnibi (uajiHHHe HAep- 
HOft MeM6paHbI, OAHOKACTOHHOCTb, MHOTOKJieTOHHOCTb, THH HHTaHHfl).

HeKOTopbie HCCACAOBaTCAH no-npoKHCMy ocTaBjimoT rpnSbi b 
uapcTBe pacTeHHH, paccMaTpHBan Mycota KaK otaca. B hbcthocth, 
ran AejiaeT AjieKconoyjioc (Alexopoulos, 1964), KOTOpblft otaca rpH- 
6ob Mycota acaht eme na noAOTACAbi Myxomycotina h Eumycotina. 
KaJKAblH «3 3THX HOAOTAeAOB — Ha p«A KA3CCOB. FjiaBHblMH npn- 
snaKaMH, KOTOpbie KJiaAyTca b ocuoBy acachhh rpnSoB na K/iaccbi, 
no-npe>KHeMy hbahiotch MopijiOAormiecKoe CTpoenne, pa3BHTHe 
penpoAyKTHBHbix opraHOB n xapaicrep hojiobofo nponecca. Ohh MoryT 
6bi™ Aonojinenbi ashhhmh no CTpoenmo imeTOUHoft ctchkh h cocTa- 
By ocHOBannft HAepnoft AHK-

TpaAHUHOHHO npHHHTo acachhc rpndoB Ha 5 KJiaccoB, oho ripH- 
boahtch b MOHorpaijmax ToftMaHa (Gaumann, 1928, 1952, 1964) h 
Hcnojib3yeTCH JI. H. KypcanoBbiM b «Mhkoaothh» (1940). Ha ocho- 
BaHHH 3thx npeACTaBAeHHH Bee rpnObi noAOTAena Eumycotina acjiht- 
cfl na cjieAyiomne Kjiaccbi.

K-nacc Archimycetes, KOTOpblft xapaKTepnsyeTCH oTcyTCTBneM 
MHHejIHH HAH 3aiI3TOlIHbIM MHUeAHCM (y HCKOTOpblX eCTb 33HaTKH 
Phsohaob). Hx thaaom npeACTaBAen iiHTonAa3Moft, AHineniioft KAe- 
TOHHOft CTCHKH. BeCHOAOe pa3MHO>KeHHe OCymeCTBAfleTCH C nOMOIHblO 
nOABHJKHMX 3OOCHOP, HOAOBOe pa3MHO>KeHHe — nOABHJKHMMH HAailO- 
raMeTaMH, nepasAHUHMbiMH MopijjoAorHnecKH, t. e. H3oraMeTaMH, 
HMeiOIUHMH OAHH HAH ABa JKryTHKa.

Knacc Phycomycetes, 06'beAHHHioinHft (JiopMbi, HMeromne moihho 
pa3BHTblft, HO HeHOHHTHblft MHHCAHft (6e3 HepeiOpOAOK). 3tOT KA3CC 
pasAeAHioT no cnocoSy hoaoboto nponecca eme na ABa noAKAacca: 
Oomycetes h Zygomycetes.

FIpeACTaBHTeAH noAKAacca Oomycetes xapai<TepH3yioTCfl noAO- 
BbiM nponeccoM ooraMHeft co cneHHanHSHpoBaimbiMH nenoABHJKHbiMH 
nOAOBbIMH KACTKaMH OOTOHHeM H aHTepHAHCM HAH HOABHJKHblMH 
cnepMaTO3OHAaMH, a TaK»e b HeKOTOpbix CAynaax hmciot reTepora- 
MHK) C 06pa30BaHHCM nOABH>KHbIX THMCT pa3HOft BCAHHHHbl.

BecnoAoe pa3MHomeHHe ocymecTBAHeTCH c homoihbio soocnop 
C pa3HMM HHCAOM JKTyTHKOB (1 H 2) H paSAHHHOTO CTpOCHHH. HpeA' 
CTaBHTCAH noAKAacca Zygomycetes xapaKTepnsyiOTCH hoaobbim npo- 
ueccoM — 3HroraMHeft hah raMeTaHrHoraMHeft c hoahmm oTcyTCTBHeM 
noABHJKHbix cTaAHfi KaK npn hoaobom, TaK h npn SecnoAOM cnocode 
pa3MHO>KeHHH.

Kjiacc Ascomycetes, hah cyMnaTbie rpHfibi, xapaKTepnsyeTCH 
CTporo cenTHpOBannbiM mhucahcm. Hmcct hctko Bbipaxei-iHbift no- 
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JioBoii nponecc c odpasoBanneM cnenHajiH3HpoBannbix opranoB 
onjioAOTBOpeHHH. KoneunbiM STanoM nojioBoro nponecca odnsaTejibiro 
HBJiaeTCfl odpasoBamie cyMKH hjih aci<a. CyMKa, hjih acK, b Time 
HMeeT (JiHKCHpoBaHHoe uhcjio cnop, paBHoe 8.

Kjiacc Basidiomycetes, hjih dasi-iAHajibnbie rpndbi, HMeeT CTporo 
cenTHpoBannbiH mhhcjihh, co cjiojkhbim CTpoenneM cenT, KpoMe tofo, 
SasHAHajibHBie rpndbi uacTO hmciot npmKKH na Mnnejinn. Ohh He 
HMeiOT cnennajiH3HpoBaHHbix hojiobbix opranoB h hojioboh nponecc 
ocyinecTBjmeTca y hhx nocpencTBOM coMaToraMHH. B xone nojioBoro 
nponecca y dasHAnajibnbix rpndoB odpasyioTCH napno acconnupo- 
Bannbie siApa — AUKapnoHbi, a ero KoneunbiM sranoM hbjihctch odpa- 
soBaHHe 6a3HAHH c 6a3HAHocnopaMH, hhcjio KOTopnix npeHMyinecT- 
bchho SbiBaeT pasno ueTbipeM.

Kjiacc Deuteromycetes hjih Fungi imperfecti, HecoBepmennbie 
rpHdbi, npencTaBHTejiH KOTOpbix Taione hmciot cenTHpoBannum mh- 
neJIHH, HO HCTIIHHblH HOJIOBOH npOneCC y HHX OTCyTCTByeT.

Iio Mepe HSyuenHa rpndoB — npeACTaBHTejieii AByx nepBbix Kjiac- 
cob, BbmcHHJiocb, uto KaxAMH Kjiacc npencTaBjisieT codon oueHb re- 
Teporennyio no nponcxojKAennio rpynny opraHH3MOB, c pasjinunuiM 
xapaKTepOM OHTorenesa, TeuenneM nojioBoro nponecca, ocodennocTH- 
mh xHMHnecKoro CTpoenns h t. a- UosTOMy cymecTBOBaBinee odneAH- 
neiiHe hx b KJiaccui npeACTaBJinjiocu ouenu HCKyccTBennuiM. 9th Kjiac- 
cbi dbuiH paccJjopMHpoBanbi.

Cnappoy (Sparrow, 1943, 1960) npn BuiAejiennn KjiaccoB bui- 
ABnnyji na nepBoe mccto CTpoenne h kojihucctbo xryTHKOB y soo- 
cnop. TaKoii iipminim duwi noAAepJKan b ASJiunenmeM Kanrano (Can- 
tino, 1955, 1959) n npnmiT dojibmnncTBOM mhkojiotob.

TaKHM odpasoM, b ocnoBy Aejienun na KJiaccbi stoh rpynnbi rpH- 
6ob dbwio nojiojKeno CTpoenne n pacnojioxenne xryTHKOB y 
sooocnop KaK sjicmchtob decnojioro pasMiiomei-imi. TaKoft npHnnnn 
nameji noATBepjKAenne b ocodennocTHx XHMHnecKoro CTpoei-insi ochob- 
hbix CTpyKTypnbix ajieMenTOB KJieTounon ctchkh.

no hoboh CHCTeMe Knacc Archimycetes ynpasAuneTCsi. OopMbi, 
OTHocHMBie panee k SToMy Kjiaccy h HMeioinne oahh >KryTHK y noA- 
bhjkhbix cTaAHft, h uacTb (JiopM, othochiuhxch k noAKJiaccy Oomy- 
cetes, TaioKe c oahhm nmyTHKOM, od'beAHHmoTCH b oahh odinnii Kjiacc 
Chytridiomycetes, nesaBHCHMo ot toto, hmciot jih ohh pasBHTbin 
MHneJIHH, 3auaTKH MHnejIHH HJIH HJia3MOAHH.

BbiAejineTca caMOCTOHTejibHbm Kjiacc Oomycetes na ochob3hhh 
nojioBoro nponecca ooraMHH h crpoenim mrymKOB y soocriop. 
B Kjiacc Oomycetes OTHecenni 4>opMbi c AByMH ncryTHKaMH pasjinu- 
hoto CTpoenmi.

HapHAy c OOMHHCTaMH OTAejIHCTCH CaMOCTOHTeJIbHblH Kjiacc 
Zygomycetes no TOMy nee npHHmmy, uto h BbiAejienne ero b iioa- 
KJiacc no CHCTeMe ToHMana, na ocnoBannH nojioBoro nponecca — 
raMeTanrHoraMHH, hjih raMeToraMHH. TpHdbi, BxoAHnme b KJiaccbi 
Chytridiomycetes, Oomycetes h Zygomycetes, odTbeAHmnoTcn non
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j6hihm nasBanneM Phycomycetes. HoAOHteHHe KjiaccoB Ascomycetes, 
Basidiomycetes n Deuteromycetes ocraeTca npeacHHM.

Ho cucTeiwe, npe^JiaraeMOH ApKCOM (Arx, 1967, 1970), KOTopan 
jcHOBMBaeTcn na npeACTaBAeiinrix o hath papcTBax Bcero jkhboto 
wiipa, Bee (jjopMbi opraHii3MOB, othochmbic panee k rpufiaM, ho 
>iMeioipiie noABHJKi-ibie crapim b phkac pasBHTiiH, othocatch k papcT- 
3y Protista, a cpepn papcTBa rpuSoB (Mycota) octbiotca toabko mh- 
jejinaAbHbie (JjopMbi, noAHOCTbio yTpaTHBnine noABHXKHbie CTapnH.

no cHCTeMe ApKca h KAacc Chytridiomycetes, h KAacc Oomyce- 
:es otxoaht k npocTefimHM (Protista), a cpepn rppfioB octhiotch 
rojibKO miaccbi Zygomycetes, Ascomycetes h Basidiomycetes. KpoMe 
roro, Apxc BBipeAaeT eipe caMocTOHTeABHBiH KAacc Endomycetes, 
)6'beAMHHK>ipHH HH3iiine (J)opMbi Ascomycetes h Basidiomycetes, ko- 
ropbie ao HaxorKAemm hx hoaobbix cthahh othochah k HecoBepmeH- 
sbiM rpnOaM h apoaokhm. K>iacc Deuteromycetes — HecoBepmeHHbix 
Ph6ob 6es hoaobbix cthahh coxpaHaeTcn. FIo-Bi-iAHMOMy, npeACTaB- 

leHHH ApKca HBAHIOTCH KpaHHCH TOHKOH SpeHHH Ha KPaCCH^HKapHK) 
’piidoB, h caM ApKc b npaKTHnecKHx peAHx npeAAaraeT CAeAyiomyio 
rncTeMy, oS'beAHHHH Bee rpnSbi b oaho papcTBo noAHcjmAeTHHecKoro 
IpOHCXOJKAeilHH.

UapcTBo Mycota
)T«eji Myxomycota

KJiacc Myxomycetes
Kjiacc Acrasiomycetes
KJiacc Plasmodiophoromycetes

>TAeji Oomycota
KJiacc Oomycetes
Kjiacc Hyphochytridiomycetes

)ta6ji Chytridiomycota
Kjiacc Chytridiomycetes

>TAeji Eumycota
Kjiacc Zygomycetes
Kjiacc Endomycetes
Kjiacc Ascomycetes
Kjiacc Basidiomycetes
KJiacc Deuteromycetes

CpeAH papcTBa Mycota mbi SypeM paccMHTpHBaTb toabko otas- 
:bi Oomycota, Chytridiomycota h Eumycota, KOTopbie no chctcmc, 
lasaeMOH AAeKconoyAOCOM, 06'beAHHfiioTca b oahh otaca Eumycota, 
oAeprKarpHH opneHTiipoBOHHO 80 000 bhaob rpii6oB. B stom OTAeAe 
>accMOTpHM toabko Te KAaccbi, KOTopBie HMeioT cbohx npepcTaBiiTe- 
[efi cpeAH noLiBeHHBix rpn6oB, a HMem-io KAaccbi Chytridiomycetes, 
lomycetes, Zygomycetes, Ascomycetes, Basidiomycetes h Deutero- 
aycetes (Fungi imperfecti).

KJIACC CHYTRIDIOMYCETES

3tot KAacc xapaKTepH3yeTCH hah hoahbim OTcyTCTBiieM MHpe- 
HH HAH peHOAHTHBIM (HeKAeTOHHBIM) MHpeAHCM. ECAH BereTaTHBHOe 
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rejio ne MHiiejinajibHoro CTpoeHHH h npeACTaBJieno fojioh njia3MeH- 
iioh Maccofi, to RjieTOMHasi oSojionica OTcyTCTByeT. Ecjih ecTb MHn,e- 
JIHH, TO HMeeTCH H KJieTOHHaH oSojIOHKa, a OCHOBHblM KOMFIOHeHTOM 
KJICTOHHOH CTCHKH CJiyjKHT XHTHH, XOTH y HeKOTOpbIX HpeACTaBHTejieH 
eCTb h nejuiiojiosa. XapaKTepnoft ocoOeHHOCTbio stofo Kjiacca, otjih- 
>iaiomero ero ot Bcex Apyrnx rpndoB, hbjihctch to, hto soocnopbi 
H HJiaHOraMCTbl — SJieMeHTbl
|>33MHO>KeHHH --- HMCIOT OAHH
.'laAHHii xcryTHK, inocTpoeHHbin 
no THny KHyra.

Becnojioe pa3Mi-iox<eHHe 
XHTpHAHOMHIteTOB OCyiH.eCTBJIH- 
ctch c noMombio soocnop, 06- 
pasyioinHxcH b soocnopanrHHx. 
B MOJIOAOH CTaAHH cnopaHTHH 
nanoJiHCHbi iiHTonjiasMoii, co- 
Aepxcameii mhoto HAep. Ho Me­
pe pa3BHTHH cnopaHTHH npOTO- 
njiacT pacnaAaeTca na Oojibuioe 
‘-IHCJIO yqaCTKOB, Ka?KAbIH H3 ko- 
TOpblX pa3BHBaeTCH B OAHOHAep- 
nyio soocnopy. Soocnopbi njia- 
BaiOT HeKOTopoe BpeMH b BOAe 
hjih nonBeHHOM pacTBope, HH- 
UHCTHpyioTCH, TepaioT >KryTHK, 
3aT6M npopacTaiOT noeJie KOpOT- 
Koro nepHOAa noKOH.

HoJioBoe pa3MHOH<eHHe hx 
ocymecTBjmeTCH khk njianora- 
mhh cJieAyioiAHMn cnocofiaMH: 
KonyjisiAHH njianoraMeT, KOTopan 
BKJiionaeT cjihhhhc HsoraMeT n 

Phc. 20. IJ,hkji pa3BHTM Rhizophidium: 
1 — njia3MO«HH c pH3OHAaMH; 2 — 
soocnopaHrufi; 3 — soocnopbi; 4 — ra- 
MeTbi; 5 — aHH3oraMHH; 6 — o6pa3O- 

BaHHe 3Hro.Tbi

cjiHHHHe aHH3oraMeT h ohjioaot- 
BOpeHHe HenOABHJKHOH JKCHCKOH 
raMeTbi (oofohhh) hoabhjkhoh 
BiyxcKoft raMeTon. IIoABHTKHaH 
MyxKCKan raMeTa bbixoaht hs 
MyjKCKoro raMCTaHTHH b BOAy
HJIH nonBeHHblft paCTBOp H HJiaBaCT HCKOTOpOe BpeMH. Ilocjie BCTpeHH 
TaKoft raMeTbi c oofohhcm nponcxoAHT hx KonyAHiiHH. 3nroTa, boshh- 
Kaiomaa b pesyjibTare KonyAHiiHH noJiOBbix kjictok, npespaniaeTCH b 
noKOHiuyiocH cnopy hjih hokohiiihhch cnopaHTHH h npopacTaeT b A«n- 
JIOHAHblH neHOIJHTHblH T3JIJIOM. BeCHOJiaH CTaAHH pa3BHTHH y doJIbHIHH- 
cTBa npeACTaBHTejieii npoTeKaeT b ranAOHAHOH (jiase, noJioBan—b ahh- 
JIOHAHOH (pHC. 20).

Mnorne Ghytridiomycetes — THnHHHwe boahbic opraHHSMbi, ho 
HeKOTOpbie H3 HHX oSHTaiOT B HOHBe, a TaKHie B TK3HHX JKHBbIX pac- 
tchkh KaK napasHTbi hjih na OTMepinnx ocTaTKax opraHHHecKoro 
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MarepnaAa, na kotopom ohh pacTyT. HeicoTOpbie BOAHbie npeACTaBH- 
Tejiii Kjiacca xiiTpiiAHeBbix— napasHTbi na BOAopocAax hah canpocJiH- 
tbi, paspymaioLHiie OTMepnine oct3tkh BOAopocneft, hbahhcb sbchom 
b uenn nirraHHH boahmx >KHBOTHbix.

K^acc Chytridiomycetes acahtch na rpn nopuAKa: Chytridiales, 
Blastocladiales, Monoblepharidales.

tlopHAOK Chytridiales xapaKTepnsyeTCH OTcyTCTBiieM hcthkhoto 
MHixeAiiH, ho y HeKOTOpbix ecrb pusoMHHejiHH h pHSOHAbi. B Berera- 
THBHOM COCTOHHHII 3TH OpraHHSMbI He HMCIOT KJI6TOHHOH CTeHKH. Ho- 
noBoe pa3MHO?KeHiie hx ocyiuecTBAHeTcn noABHJKHbiMii nnanoraMeTa- 
MH. 3to (JiopMbi, KOTopbie FoHMaH (Gaumann, 1928, 1964) BbiueAHA 
b OTAenbHbiH KAacc Archimycetes. IlpeACTaBHTeAH nopnAKa Chytri­
diales— poAbi Synchytrium h Physoderma — napasiiTbi BajKHbix 
ceAbCKOxosHHCTBeHHbix pacTeHHH. B nacTHocTii, rpii6 Synchytrium 
endobioticum — BOsbyAHTenb pacnpocTpaneHHoro b Espone sabone- 
BaHHH KaprocjieAH, i-iocAinero nasBanne pana naproxens.

OopHAOK Blastocladiales xapaKTepnsyeTCH hcthhhhm MHuenneM. 
EIoAOBoe pasMHOJKenne Taicnce ocymecTBAHeTcs c noMombio hoabhjk- 
i-ibix 1-130- h aHnsoraMeT. IlpeACTaBHTeAH nopnAxa —• poAbi Allomyces 
h Blastocladiella— BaxHbie ob'beKTbi aah Hsynennn Mop^oreneaa 
rpiiboB.

Ha npeACTaBi-iTeAHx poAa Allomyces noKasana 4>H3HOAoni’qe- 
cican, ropMOHaAbHaH peryAHUHH hoaobofo npouecca. MyxKCKHe raMe­
Tbi npiiBAeKaioTca k jkchckhm nance ecAH ohh OTAenenbi Apyr ot 
Apyra KOAAOAHeBOH HACHKOH. VcTaHOBAeHO, ATO .npHHHHOH 3TOFO 
(jjeiioMena hbaactcji pacTBOpHMbiii SHroTponHbift ropMOH cnpeHHH, 
BbiAeAHeMbin jKeHCKiiMH raweTaMii. 3tot ropMOH noAvnen b oHHiiieH- 
HOM BIIAe; OH COCTOHT TOAbKO H3 yrAepOAa, BOAOpOAa II KHCAOpOAa 
ii HMeeT SMnHpifflecKyio cpopMyny Ci5H24O2, MoneKynapHbiH Bec ero 
paBei-i 236. MyjKCKiie raMeTbi peanipyioT na KOHiieHTpaiiHio 10~10 M 
cnpeHHHa.

Bham poAa Allomyces oahh H3 nepBbix rpn6oB, y KOTopbix 3wep- 
cohom ii c&okcom (Emerson a. Fox, 1940) 6biah odnapyHieHbi icapo- 
THHOHAHbie HHFMeHTbl B BHAS y-KapOTHHa, KOTOpblH HpeHMyilieCTBeH- 
HO COAepJKHTCH B MyJKCKHX TaMeTaX. B03M0XH0, ATO CHHT63 HOAOBBIX 
FOpMOHOB CBH3HH C KapOTHHOIIAHblMH nHTMeHTaMH.

IIopHAOK Monoblepharidales HMeeT hcthhhbih mhh6ahh. IloAOBoe 
pasMHOJKenne nponcxoAHT c noMombio myjkckhx HAanoraMeT ii JKen- 
ckhx nenoABBOKHbix. annanoraMeT. HpeACTaBHTenb ero — pOA Mono- 
blepharis, doAbinHHCTBO bhaob — BOAHbie opraHH3Mbi.

KJIACC OOMYCETES

Knacc Oomycetes b coBpeMennoM nonnManHH npeACTaBAHeT . 
co6oh xopomo onepnennyio rpyiiny, o6T>eAHH5ieMyio na ociiobhhhh 
xapaKTepHoro noAOBoro npouecca — ooraMHH, CTpoenmi SAeMenTOB 
SecnoAoro pa3MHO>KeHHHsoocnop, CBoeobpasnoro, otahhhofo ot 
Apyrnx rpuboB xHMmiecKoro cocraBa kactouhoh ctchkh. Bee npeA-
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CTaBirrejiii KAacca oomhiictob hmciot xopomo pasBHTbin ijeHOiiHTHbift 
MHACAHH.

K KJiaccy Oomycetes othocht 
ABa TKryTHKa, OAHH H3 KOTOpbIX 
iiepHCTbifi (tinsel-type) h na- 
npaBJien BnepeA, Apyroft — Ki-iy- 
tobhahhh jKryTiiK — nanpaBJien 
nasaA. Ochobhoh nojiHcaxapHA- 
HblH KOMIIJieKC KJieTOHHOft CT6H- 
kh 3THX rpndoB npeACTaBJien 
KOMiiJieKCOM B,ejiJii0Ji03a-rjii0KaH 
co cbhshmh |3—1,3; [3—1,4; p— 
1,6, B OTAHHHe OT MHOTHX Apy- 
rux rpnfioB, rxe ocnoBy KAeTon- 
HOH CTCHKH HpeACTSBAHeT K0MH- 
.neKc XHTHH-rjnoKan, a npoTeim 
KACTOHHOH CTCHKH b KanecTBe 
OCHOBHOH aMHHOKHCJIOTbl COAep- 
>KHT THApOOKCHnpOJIHH B IIpOTH- 
BonojioXHOCTb ApyrHM rpn6aM, 
coAep>Kam,HM npoAHH. OponeHT- 
noe coAepJKaHae rU-ocHOBaHHH 
B HAepHOH AHK KOAe6AeTCH B 
npeAejiax ot 45 ao 62%.

Kjiacc Oomycetes xapaKTe- 
pH3yeTCH ooraMHHM hoaobbim 
npopeccoM, npeACTaBJunomi-iM 
CO0OH pa3HOBHAHOCTb KOHTaKTa 
raMeTaHrneB. Oh BbipancaeTCH b 
OHJIOAOTBOpeHHH 2KCHCKOH HHHC- 
kactkh, HaxoAHiAeftcH b cneim- 
anbHOM oprane — ootohhh, ae- 
AHcjjcpepeHAHpOBaHHbiM coAep- 
JKHMblM MyXCKOH KJICTKH, HC- 
pe3 HOCpeACTBO OnJIOAOTBOpHK)" 
mero OTpocTKa (cm. pnc. 15 
H 16).

Ootohhh HMeeT mapoBHA- 
Hyrc> 0OpMy H OAST AOBOJIbHO 
TOJICTOH oSoJIOHKOfi, B KOTOpOH 
3aMeTHbi 6ojiee tohkhc MecTa— 
nopbi. Hepes hhx nponcxoAHT 
BnocjieACTBHH onjioAOTBopenHe. 
riepBOHanajibHO cnjiomnoe mho-

rpndbi, soocnopbi KOTOpbix hmciot

3

Phc. 21. LJhkji pasBHTHsi Saprolegnia n 
Pythium:

1 — Mi-mejinft; 2' — soocnopaHrafi, 3'— 
nepBHHHbie soocnopbi; 4'—soocnopa, no- 
TepsiBinaH xryTHK; 5' — npopacTaiine soo­
cnopbi; 6' — BTopii'iHasi soocnopa; 7' — 
HHmicTiipoBannaa soocnopa; 8' — npopac- 
Tanne mhucjihs; 9' — oororaii c aHTepii- 
aucm; 10' — onjioaoTBopenne ooronnsi; 
11' — ooronnii C OnjIOAOTBOpeHHbIMH Hli- 
iieKjieTKaMH; 12' — oocnopa; 2 — 300- 
cnopaHrnft; 3 —■ soocnopaHrnn c soocno- 
paMn; 4 — soocnopbi; 5 —- HHiiiicrnpo- 
BanHaa soocnopa; 6 — npopacTaniie soo­
cnopbi; 7 — ooronnii c aHTepnaneM; 8 — 
AHKapno4>HTHaH oocnopa; 9 — annjiOHAHaa 

oocnopa; 10 — npopacranne oocnopw
roHAepnoe coAep>KHMoe ootohhh
pacnaAaeTCH 3aTeM na HecKOJibKO oAHOHAepHbix HHiieKAeTOK, cboSoaho 
jieTKamnx b BHAe rnapOB. BnyTpH o6oaohkh hhotah ocTaeTcn toabko 
oaks HHixeKAeTKa, na odpasoBanne KOTopoft hast ueHTpaAbHas nacTb 
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hhx cnopaHrneHocijeB. Ckw bxoaht poAbi Plasmopara, Peronospo­
ra, Bremia h #p. Mnorne poAbi Peronosporaceae hmciot cnopaHrnn, 
npopacTaromne aoocnopaMH, toabko npeACTaBHTeAH poaob Perono­
spora h Bremia npopacTaiOT poctkoboh TpydKoft h, t3khm odpasoM, 
npeACT3BAHI0T COdOH KOHHAHK). MhKOAOTH npeAHOHHTaiOT H33HB3TB 
am ofipasoBaHHH cnopanrHHMH no anaAornn c ApyrnMH Peronospora- 
les, 4>iiTonaTOAorH — kohhahhmii.

06pa3yiomnecH b pesyAbTaTe noAOBoro npoiieeca oocnopbi y 
Peronospora npopacTaiOT nocAe nepnoAa hokoh cnopaHraeM. Oocno­
pbi odpaayioTCH b TKaHH nopaxeHHoro pacTenmi h nepe3HMOBbiBarc>T 
Ha onaBinnx ahctbhx. Bee biiah Peronosporaceae — odAHraTHBie na- 
pasiiTBi pacTei-iHH, BH3biBajomne doAesHb mhababio Ha pasAHHHBix 
pacTeHnsix. Hanpmwep, Plasmopara viticola BH3biBaeT mhababio na 
BHHorpaAe, Peronospora destructor — na Ayxe, Bremia lactucae — 
na caAare. Bee HasBannbie napasiiTBi hmciot doABmoe SKOHOMunecKoe 
SHaneiiiie.

KJIACC ZYGOMYCETES

Kascc Zygomycetes npeACTaBAAeT coSofi rpynny rpnSoB, noA- 
HOCTblO yTpaTHBIIIHX HOABH>KHbie CTaAHH B IIHKAe,pa3BHTH5i.

PAaBHbie xapaKTepHCTHKii SToro imacca — hoaoboc pasMuomeime 
(raMeTaHrHoraMHH 1-1 raMeToraMHSi). B hoaom stot npon,ecc eme 
hoci-it Ha3BaHi-ie 3HroraMHH; SecnoAoe pasMHOJKeHHe ocymecTBAfieTCH 
HenoABHHii-ibiMH cnopanrHoenopaMH hah kohhahhmh.

PaMeTaHTHoraMHa BbipaxcaeTCH b cahhhhh AByx kactok (MHiie- 
ahh), coAep>KHMoe kotopbix AHineno KaKoft-6bi to hh Shao AHcjxjie- 
peHHHpOBKH i-ia ocoSBie raMeTbi. 3tii kactkh hocht i-iassanne raMe- 
TanrHeB. BoAbineft nacTBio ohh iiepa3AmiiiMBi BHernne, ho MoryT 
pasAHnaTBCsi pasMepoM. PaMeTaHrnn oSpasyiOTCH KaK bsaythh na 
Bepmiine AByx cobmccthmbix racj) hah BeTBefi rH(p, KOTopnie nanpaB- 
AeHbi Apyr k Apyry h KOHTaKTHpyiOT Apyr c ApyroM (cm. pnc. 17). 
CreHKa Me>KAy hhmh pacTBopneTcn h coAepjKHMoe CMemiiBaeTCH. 06- 
pasyeTcn OA»a KAeTKa, b KOTopofi nponcxoAHT KapnoraMM. 06pa- 
syiomaHca 3Hrocnopa (aurora) noKpHBaeTCH toactoh oSoaohkoh h 
npopacTaeT nocAe nepnoAa hokoh.

nAasMoraMHH h KapnoraMHH y sthx opraHH3MOB He pasAeAeHBi- 
bo BpeMeHii h CAeAyioT HenocpeACTBeHHO Apyr 3a ApyroM, b pesyAB­
TaTe Hero oSpasyeTcn AHnAOHAnan 3HroTa. npn npopacTaHHi-i shtotbi 
HMeeT MecTO Mefios, h Been ochobhoh >KH3HeHHbifi hhka sthx rpndoB 
npoTexaeT b ranAOHAHOfi (jiase. BecnoAoe pa3Miio>i<eHHe ocymecTB- 
AsieTCH toabko HenoABHJKHBiMH SAeMeHTaMH, name cnopaHFHOcnopa- 
mh, peme kohhahhmh. Uhka pasBi-iTim Rhizopus stolonifer npeA- 
cTaBAen na pnc. 22.

Hpn oSpasoBaHHi-i cnopanrHH kohhhk cnopamHeHOCHa mapoBHA- 
ho B3AyBaeTCH h OTAeAHeTCH neperopOAKOH. 3aTeM nepBonanaABHO 
cnAomnan MHoroHAepHan UHTonAaswa cnopanrHH pacnaAaerca na 
HeCKOAbKO TBICHH CHOpaHPHOCnOp, KaiKAaH H3 KOTOpbIX MO>KCT HpO- 
pacrarb b mhacahh. CnopaHn-ioenopbi paaAHHHbi no pasMepy, od-be-
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wy, tpopMe, n,BeTy. y oojibiiiHHCTBa ohh Kpyrjibie n osajibHbie, y ne- 
KOToptix bhaob — HHAHHApmiecKne, hhofah HMeiOT nonepennyio HC- 
qepneHHOCTb. CnopanrHocnopbi oOpasyiOTCH nyreM paccnoennH npo- 
TonjiacTa cnopanrHH BoKpyr 
HAep; cnopbi ocBo6ox<AaiOTCH b 
pesyjibTaTe pacTBopenHH 060- 
AOHKH CnOpaHTHH. Y SoJIblHHH- 
CTBa ohh cyxue, hmciot bha no- 
pouiKa h pacnpocTpaHSHOTCH 
BeTpOM H T0K3MH BO3£yxa, HO 
y neKOTopbix cnopbi OKpyxteHbi 
Kanjieft cjihbhctoh tkhakocth, 
KOTopan BMCbixaeT h ocboSojk- 
A,aeT cnopbi.

¥ SoAbIHHHCTBa TpI-ldOB 3T0- 
ro KAacca mhucahh HenonHTHbiH, 
HeKAeTOHHHH, 3a HCKJHOneHHeM 
AByx ceMeftcTB nopHAKa Muco- 
rales, BbiAenenHbix BenxiaMHHOM 
(Benjamin, 1959), Dimargarita- 
ceae h Kickxellaceae, HMeioiAHX 
peryjuipHbie neperopOAKH ao- 
BOAbHO CJIO2KHOTO CTpOCHHH, H 
npeACTaBHTejieii nopHAKa Ento- 
mophthorales, oneHb pano npn- 
oSpeTaiomHx neperopoAKii h 
IIMeiOIAHX MHOrOKAeTOHHblH MH- 
nejiHH.

FIojiHcaxapHAHbiH KOMnjieKc 
KAeTOHHOH CTCHKH npeACTaBACH 
coneTaHHHMH: xHTHH-rniOKan,
XHTosai-i-rnioKaH, xHTHH-cjipyKTO- 
33H, XHTHH-KCHA033H.

HponeHTHoe coAepJKaHHe 
rU-OCHOBaHHH B HAepHOH AHK 
AAH Bcero KAacca KoneSneTCH b 
onenb inHpoKHx npeAenax ot— 
27,5 ao 60% h ne mojkct cjiy- 
JKHTb XapaKTepHCTHKOH A-HH BCe- 
ro KAacca b nenoM, ho 3HanH- 
TejibHO 6onee onpeAeneHHo oho b 
nopHAKe Mucorales, fac coAep- 
HtaHi-ie riJ,-ocHOBaHHH b reHOMe 
KojieOneTCH ot 35 ao 48%, a y

Phc. 22. IJhkji pasBimiH Rhizopus stoloni- 
fer: 1 — MHiiejinft; 2 — xjiaMHAoenopa; 3— 
npopacTaiiHe xjiaMHUocnopbi; 4 — cnopan- 
raft; 5 — cnopanriiocnopa; 6 — npopac- 
TaHHe cnopanrHocnopbi; 7 — MHiiejiHH. 
AByx pa3Hbix nojioBbix snaKOB; 8 — cjiuh- 
Hiie AByx MHijeAHeB; 9 — Hanano (JiopMH- 
poBaHHH snroTbi; 10 — SHFOTa; 11 — npo- 
pacTaHne snroTbi aapoAbiuieBbiM cnopaH- 
rueM; 12 — cnopa; 13 — npopacTanne 

cnopbi

>Aa Mucor cocTaBAHeT ot 37 ao 39-
MOAHpHbIX npOneHTa.

Knacc Zygomycetes BKAionaeT ABa nopHAKa: Mucorales h Ento- 
mophthorales. OcHOBnan Macca npeACTaBiiTeAefi stofo KAacca 
oObeAHHena b nopHAKe Mucorales — MyKopoBbix rpndoB, OoAbiiiHHCT-
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bo KOTOpbix liinpoKO pacnpocTpaneHHbie noHBeHHBie canpocjMiTbi. 
IIpeACTaBiiTejin nopnAKa Entomophthorales — npeHMymecTBenno na­
pasiiTBi na naceKOMbix. HopnAOK Mucorales BKAiouaeT 14- ceMeficTB: 
Mucoraceae, Thamnidiaceae, Cunninghamellaceae, Choanephoraceae, 
Pilobolaceae, Mortierellaceae, Endogonaceae, Syncephalastraceae, 
Piptocephalidaceae, Dimargaritaceae, Kickxellaceae, Helicocephali- 
daceae, Saksenaceae, Radiomycetaceae. ,H,Ba rrocneAHiix oriHcaHbi 
b 1974 r. (Ellis a. Hesseltine, 1974).

OcHOBHbie pasAimna Me>KAV ceMeficTBaMH npoHBAHiOTCH b cTpoe- 
hi-iii opranoB decnoAoro pasMHOJKeniifl, b nacTHOCTii b CTpoenmi cno- 
paHrneHocueB n cnopanrneB. Y poAa Mucor cnopannienocHBi ah6o 
HeBeTBamiiecsi, Aiido iimciot MOHonoAnajibHbin hjih CHMnoAnaAbHbiii 
TUB BeTBJieHHH.

Y poAa Thamnidium ohh MyTOBnaTBie; onenb cjioiKiibie saxpyr- 
jieHHbie iBeTBJieHim y Spirodactylon ceweftcTBa Kickxellaceae.

Ha npiiMepe pasBiiTiiH cnopanrneB y MyKopoBbix rpndoB mojkho 
npocjieAHTb sboaiohiik) decnoAbix cnopoHOineiiHH ot cnopanrneB k 
kohiiahhm. Handonee npHMHTHBHbie — Kpynribie cnopanniH Mucora­
ceae. Ohh odpasyiOTCH na Bepninne cnopanrHeHocna iok Kpyrjioe 
B3AyTHe, BI-iyTpii KOTOpOTO OTrpaHHUeHbl KOJIOHKa HJIH ctojiShk KaK 
npoAOJDKeHHe cnopanrHeHocna Bi-iyTpH cnopanniH. TnmimbiH cnopan- 
THH COAepJKHT HCCKOAbKO TBICHH CHOp. B npOTHBOHOAOTKHOCTb THKOMy 
cnopaHTHio i-ieKOTopbie npeACTaBiiTenn nopnAKa Mucorales odpasyiOT 
MajieiibKHe cnopanniH, coAepncamne Bcero necKOAbKO cnop hah Aa>i<e 
MonocnopoBbie. Ohh nasbiBaiOTCH cnopaiirnoAH (cm. puc. 14). HnoTAa 
ii cnopanrnn ii cnopaHTHOAH odpasyiOTca bmcctc i-ia oahoh ocodi-i, 
nanpiiMep, y Thamnidium-, toabko cnopanmoAH odpasyioTcn y poaob 
Chaetocladium, Helicostylum. CnopanrHOAH c oahoh cnopoft npeA- 
cTaBAHiOT co6oh (jjaKTiuiecKH OAny kohhamio. B 3tom CAynae nacro 
CTeriKa cnopanniH h cnopbi cahb3iotch bocahho.

Boabihuhctbo iipeACTaBHTeAen nopHAKa Mucorales — canpoijni- 
tm, jKiiBymne na Taicnx cydcrparax, Kai< naBO3, pasnaraiomnecH 
OCTaTKH paCTeHHH. BOAbniOe HHCAO MyKOpOBbIX fpildOB --- THHIIKHbie
nouBeuHbie odHTareAH, pasBHBaiomHecH hah na pacTHTenbnbix ocTaT- 
kax, nocTynaioiHHX b nonBy, hjih b caMOii nouBe, o6bihho oSoranien- 
hoh opranHuecKHM BemecTBOM. 3to pasAHHiibie bhabi poaob Mucor, 
Rhizopus, Zygorhynchus, Mortierella h AP- Mhofhc hs hhx chhtcsh- 
pyioT BajKHMe iipoMbiniAei-inbie npoAyKTBi. Rhizopus stolouifer 
(R. nigricans) — npoMbiniAennbiH npoAyuenT cjiyMapoBon khcaotbi ii 
c ero noMombio ocyujecTBAHeTCH nponsBOACTBO KopTiisona. R. oryzae 
HcnoAbsyeTCH aah nponsBOACTBa cnupTa. Pa3AHHHbie bhabi Rhizopus 
cnocodHbi odpasoBbiBaTb Mononnyio KHCAOTy. JJpyrne MynopoBbie 
odpasyior AHMonnyio KHCAory, maBCAeByio, a-KeTOTAK)TapoByio. Mho- 
rne MynopoBbie odpasyioT KapOTHHOiiAHBie nnfMenTbi. Tpud Choanop- 
hora trispora (Blakeslea trispora) — upoMbiniAeKHbift npoAyuenT 
p-KapoTHiia.

HeKOTOpbie Mucorales — CAadbie napasiiTBi na (JipyKTax, Bbisbi- 
BaioT doAesHH npn hx xpanemiH. Rhizopus stolonifer — BOsdyAHTeAb 
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,3a6ojieB.aHHH kayShhkh; Choanophora cucurbiiaruin HBAaeTca npn- 
hhhoh saOojieBai-iHH tmkbm, amhh, nop™ (JipyKTOBbix cokob. Absidia 
■corymbifera h neKOTOpbie npeacTaBUTejni Mucor h Rhizopus bmsh- 
BaiOT saSojieBanns, CBasauHbie c nopa^KenneM nepBuon cncTeMbi ne- 
jioBeKa. fpn6bi ns ceMeficTBa Piptocephaiidaceae — odjinraTHbie na- 
pasMTbi na Apyriix rpndax, rjiaBHblM odpasoM na Mucorales.

Ha MyxopOBbix rpnOax BnepBbie KpynnbiM awepHKaHCKHM rene- 
thkom Babkcah (Blakeslee, 1904) Sbijio otkpmto aBjienae rerepo- 
TajwiHSMa, t. e. cpe/m rpndoB Shiah oSnapyxenbi pasAejibnonojibie 
bhabi. Bjickcam ycTanoBiM, ato y mhothx MyxopoBbix rpnSoB, Bbipa- 
meuHbix M3 OAHon cnopbi, ne oSpasyeTca siitot. Ohh pasiBHBaiOTCH 
TOJibKo npn BCTpene AByx MimejineB, npn stom ne bchkhx, a toabko 
HeKOTOpbIX, XOTH H 0AMH3K0BBIX HO BHeiHHOCTH, HO OTAHHHHIX B HOJIO- 
BOM OTHOmeHHH.

FIocKOJibKy MyjKCKne h xeHCKHe oco6h ne pasjuwajiHCb Me>KAy 
coSoh Mop^ojiorHuecKii, to Sbiao npeAAOJKeno o6o3HanaTb hx vcaob- 
HO 3H3KaMH ( + ) H (—), a C3M0 HBJieHHe pa3AeJIBH0n0JI0CTH 6bIJIO 
nasBano reTepoTaAAH3MOM, b OTAHwe ot oSoenoAoc™ — roMOTaji- 
■JIH3Ma. npH 9T0M oOoSHaqeHIM ( + )-H (—)-niTaMMBI He HBAHAHCb 
■CAyqaHHBiMH ajm KaxKAoro oTAejiBnoro BiiAa, ho ycTanaBjinBaAHCb no 
cpaBnenino c nepBOHanaAbHBiMH mraMMaMH, KoropBie nonyniiAH sth 
•o6o3HaqeHHs b nepBBix HCCAeAOBainiHX Bjickcah. B CAynae, kofah 
niTaMMBi i-iMeAi-i HeKOTOpBie Mop4>OAornqecKHe pasAiini-M, >KeHCKiie 
■o6o3HanaAHCb khk ( + )-mTaMMH, a MyxcKne khk (—).

JJaAee ByprecJ) (Burgeff, 1924) noKasaA, hto y MyxopoBbix rpn- 
<6ob HMeeTca BemecTBo, oTBeTCTBei-moe 3a nanaAO hoaoboto boc- 
nponSBeAeHHH y reTepoTajjAHAHBix nrraMMOB.

TucjlBI MHU,eAH6B AByx pa3AHHHBIX 3H3K0B HanpHBAHIOTCM APYT 
k Apyry h oahh H3 hhx HHAYAMpyioT o6pa3OBainie raMeTaHTHeB y 
Apyn-ix, AaxKe ecAH mhiicahh pasAeAenBi kgaaoamsboh hachkoh. 3to 
•Bbiao nepBoe ognapyxenne ropMonaAbnoH npupoAbi hoaoboto Mexa- 
HH3Ma y rpiiOoB.

PaSoTaMH nAeMneAsi (Plempel, 1960) ri ero nocAeAOBaTeAefi sth 
ropMOHbi 6biah BbiAeAenbi b BHAe KpiicTaAAinieeKoro BemecTB.a h 
ycTaHOBAena hx XHMHnecKaa npHpoAa. SMUHpHuecKaa (JiopMyAa rop- 
Mona, o6pasyeMoro ( + )-iiiTaMMaMH Mucor mticedo — opiieHTHpo- 
bohho C20H25O5, MOAeKyAHpHbiH Bec ot 314 ao 374. Oh npeACTaBnaeT 
coOoii coeAHHeHHe HeapoMaTHnecKofi npnpoAbi, HMeeT neHacbnneHHbie 
•CBH3H H ' HeCKOAbKO THApOKCHAOB. BeilieCTBO CXOAHO C TpHCHOpOBOH 
KHCAOTOH, HpeACTaBAMlOIHeH co6oft npOH3BOAHOe P’KapOTHHa.

B03M0JKH0, HTO H3B6CTHaa HHTeHCHBHaa aKKyMyAHHHa p-KapOTH- 
Ha b raMeTaHTMax cBasana c aKTHBHBiM ynacTHeM ero b hoaobom 
npopecce.

KJIACC ASCOMYCETES

OcnoBHaa xapaKTepncTHKa KAacca Ascomycetes ■—cyMnaTbix 
rpnOoB, — OTAiniaioniaa hx ot Bcex Apyrux, — sto nannane y hhx 
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j/mkh, hjih acKa, SjiaroAapsi KOTopoft stot KAacc h nojiynuji CBoe 
asBaHHe. CyMKa npeACTaBAHeT coOofi cneuHaAH3HpOBaHHyio KJieTKy, 
lopMupyiomyiocH b pesyjibTaTe nojiOBoro npoyecca h hbjuiioihyioch 
ro KOHenHbiM STanoM, KcrropoMy npeAiuecTByeT nAa3MoraMHH, Kapno- 
aMUH ii Menos. CyMKa —3to penpoAyKTHBHbift opran; b Hen o6pa- 
yiOTCH cnopbi, c noMombio KOTOpbix hast AajibHefiniee pasMHOxeHHe 
COOII.

y SojIbHIHHCTBa CyMHaTbIX rpilOOB B CyMKe COAepJKHTCH CTporo 
npeAejienHoe hhcao cnop, name Bcero pasnoe 8, ho y neKOTOpbix 
I-IAOB OHO MO5K6T BapbHpOBSTb B pa3HbIX HpCASJiaX.

Hpyrne xapaKTepncTHKii Kjiacca Ascomycetes — Hajinmie CTporo 
SHTIipOBaHHOrO MHU6AHH H HOJIHOe OTCyTCTBHe nOABHJKHMX (})OpM. 
>6pa3OBaHHe cemr y cyMnarax rpndoB nponcxoAHT b pesyjibTaTe 
HBariiHamiH npncTeHHoft UHTOiiAasMaTimecKoii MeMdpaHbi ot nepu- 
>epiHi k neHTpy h sanojineHHH ee MaTepnaAOM ka6tohhoh ctchkh. 
• pesyjibTaTe Tanoro npouecca ocTaeTCH oTBepcTHe b ueuTpe cenTbi, 
epes KOTOpoe cooSmaeTCH UHTonuasMa kactok. Kactkh cyMuaTbix 
piIOOB oSblHHO MHOTOflAepHbl.

OcHOBHbIM nOAHCaxapHAHbIM KOMHAeKCOM KAeTOHHOH CT6HKH 
yiBiaTbix rpndoB hbahctch komhackc XHTHH-ruioKaH, tag ruiOKaHbi 
peACTaBuenbi raAaKTOsanaMH — rauaKTosoft h raAai<TO3aMHHOM. Hpo- 
ei-iTnoe coAepuianiie rLI-ocHOBamift b HAepnoft AHK BapbnpyeT b 
peueuax ot 48 ao 60 Mounpubix npoueiiTOB, ho ochobhhh Macca 
ccAeAOBaiiHbix 4>opM HMeeT npoueiiT FLJ-ocHOBaHnH ot 50 ao 55 
Stork a. Alexopoulos, 1970).

CyuiecTBeHHoft ocoSei-iHOCTbio cyMnarax rpnOoB HBAseTcn to, 
TO y SOAblHHHCTBa H3 HHX HAaSMOraMHH H KapHoraMHH npH HOAOBOM 
pouecce pasAeAei-ibi bo BpeMeun.

FIoaoboh npouecc y cyMnaTbix rpndoB b Time npeACTaBAneT 
)6oii KOHT3KT raMeTaiirneB. Oh npoTeieaeT cacavioiuhm oSpasoM. 
OAbHIIIHCTBO CyMHaTbIX rpHOoB — TOMOTaAAHHHbie (JlOpMbl. Ha HX MH- 
eAHii 3aKuaABiBaioTC5i cneuHaAH3HpoBauHbie noAOBbie opranbi: iKeri- 
<hh apxHKapn h MyjKCKon auTepHAHH. ApxiiKapn oOhhho coctoht 
3 AByx KA6T0K: HH}KHeH B3AyT0H, H33bIBaeMOH aCKOTOHOM H Bepx- 
eii UHAHHApHnecKOH, HasbiBaeMoft TpHxorHHOH, hah oh npeACTaBAeH 
i,hoh kactkoh. AHTepHAHH BcerAa OAHOKAeTOHHbiH. KaK apxiiKapn, 
IK H aHTepHAHH MHOTOHAepHbl, HO COAepiKHMOe HX AHHICHO K3K0H" 
h6o Aii(|)4)epeHUHpoBKH na OTAeAbHbie raMeTbi. Flpn cospesaHHH no- 
3Bbix opranoB aHTepHAHH conpHKacaeTCH c TpuxoruHofi hah acKoro- 
3M h MyxcKue HApa nocrynaioT nepes nopy b sthx oOpasoBaHHHX 
apxiiKapn. Oah3ko HApa npn stom ne cahbhiotch, a acconunpyioT- 

i CTporo nonapno b Tan uasbiBaeMbie ahk3phohbi.
143 npOAyKTa CAHHHHH AByx HOAOBBIX KACTOK (SHTOTbl) H3HH- 

aiOT pa3BHBaTbCH KOpOTKHe HHTII MHUCAHH, HOCHHI,He H33B3HHe 
iKoreHHbix ni(J), b KOTopbie, CTporo chhxpohho AeuHCb, nocTynaioT 
HKapHOHH (puc. 23). BepxHHH nacTb acKoremiOH nujibi samOaeTCH 
Biiue KpioHKa h b neft nponcxoAHT nocAeAHee AeAenne napbl HAep. 

'3 oSpasoBaBiniixcH neTbipex HAep abs oct3iotch b BepxymeHuoft



KjieTKe, KOTopaa oTAejiaeTca neperopoAKofi. Oaho siApo nocTynaeT 
b KpioaoK, Apyroe — b i-ihjkhioio nacTb acKoreHHoii rn^bi. Bepxymeq- 
Haa KACTKa acKoreHHoii rn^Bi npeACTaBjiaeT co6on MaTepnacKyio

Phc. 23. IIojiOBoe pa3MHOJKeHne a pa3BHTHe cyMKH y Pyronema om- 
phalodes:

— raMeTaarHn; 2 — ruiasMoraMHs; 3 — o6pa3OBaHae nap a/iep; 
4 — o6pa3OBanne acKorenmix rH<J>; 5 — kpiotok; 6 — MaTepHHCKaa 
raeTKa cyMKn; 7 — snroTa; 8 — Mojioftasi cyMKa; 9 — cyMKa noc.ic

Mefi03a; 10 — pasBHTiie acKOcnop
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Ti<y cyMKn, r^e iiponcxoAHT cjihhhhc AHKapnona b oaho ahhjioha- 
HAPO. >IAPO H3 KpIOHKa nOCTyiiaeT B HHJKHJOIO HSCTb aCKOreilHOM 

• bl HOA MaTepHHCKOH KJICTKOft H CHOB3 O(5pa3yeT AHKapHOH. TaKHe 
TKH, TAe npOHCXOAHT CJIHHHHe HAep, o6p33yiOTCH Ha KajKAOH aCKO- 
hoh rn(|)e. B neft BCKope nocjie cjihhhhh HAep cjieAyiOT oShhho ac- 
HH A'HHAOHAHOrO HApa, OAHO H3 KOTOpbIX MeftOTHHCCKOe, ABH APy- 

npeACTaBJiHiOT codoft mhtos. B pesyjibTaTe odpasyeTcn BoceMb 
p, BOKpyr KOTOpbix (JiopMHpyeTCH 8 acKocnop. OAHOBpeMeHHO c 
asoBaHHeM cyMOK nponcxoAHT hx onjiereHHe ranjiOHAHbiM MHpe- 
m, (JiopMHpyeTCH njiOAOBoe tcjio — acKOKapn, cjionceHHoe H3 
BAonapeHXHMaTHnecKoft hjih hcthhhoii tk3hh. CyMKH MoryT odpa- 
3TbCH T3K2K6 B JIOKyjiaX (nOJIOCTHX), p3Hee 06p330BaBHier0CH 
eTeHHH MHHejIHH — 3CK0CTp0MbI. IIjIOAOBbie T6JI3 CyMH3TbIX rpH- 
HMeioT p33HOodpa3Hoe CTpoenne.
IIojioBoft npopecc y neKOTopbix sckomhactob mojkct nponcxoAHTb 

eCKOJIbKO OTJIHHHbIMH nyTHMH OT OCHOBHOTO, OHHCHHHOrO BblHie. 
i nyTii cjieAyiomne.

KonyjiHHHn raMeTaHrHeB. Cnocod, npn kotopom abs cxoahbix 
eTaiiTHH KacaiOTCH Apyr Apyra BepniHHaMH hjih saKpynHBaioTCH 
r BOKpyr Apyra h 3aTeM cjihb31otch. 3tot nponecc mojkho cpaB- 
b c raMeTanrnoraMHeft y Zygomycetes (cTp. 56). Cjihehihcch 
TKH pa3BIIBaiOTCH B CyMKy. X(HKapHO(|)HTHOft (Jl33bl npH 3T0M He 
asyeTCH, KapnoraMKH nacTynaeT nenocpeACTBeHHO 3a njiasMora- 
:ft. Tanoft cnoco6 HMeeT MecTO h y neKOTopbix ApoiKiKeft, hbjihio- 
<ch OAHOKjieTomibiMH opraHH3MaMH, tag coMaTHnecKHe kjictkh 
CTByioT Kan raMeTaiiTHH. OdpasyiomaHCH oAHOKJieTonnaH snroTa 
ocpeACTBeHHO TpaHccjiopMHpyeTCH b cyMKy.

CnepMaTH3an,HH. y neKOTopbix bhaob cyMnaTbix rpndoB, ne od- 
/ioih,hx ai-iTepHAHii, HApa AocTHraioT acKorona nocpeACTBOM cnep- 
Ilft, MHKpOKOHHAHft HJIH KOHHAHft. CnepM3IIHH — MCAKHe, C^epH- 
me hjih 5an.HJwiHpHbie MyjKCKHe nojioBbie kjictkh, odpasyioTcn 
ra, hoaoSho kohhahhm, na KoiiHAHenocHe, cocahhhiotch c ntencKoft 
iKoft — acKoroi-ioM h ocBodojKAaioT b nee CBoe coAep>KHMoe. HApo 
)Man,HH MHrpnpyeT nepes nopy b cemre acKorona. CnepMapHH ot- 
I1OTCH OT M3TepHHCK0ft rH(|)bI H nepCHOCHTCH HaCCKOMblMH, B6T- 
, boaoh k penenTopnoMy oprany. Mhkpokohhahh — mcjikhc kohh- 

KOTopbie BepyT ce6n ksk cnepMamm, ho cnocodiibi Taicxe npo- 
’3Tb H AaBSTb MHHCJIHft. KOHHAHH H OHAHH MOTyT T3K5K6 (J)yHK- 
mpOB3Tb K3K CnepM3HHH H npH COeAHHeHHH c pepeHTOpHblM op- 
>M ocBodojKAaTb b Hero CBOe COAepJKHMOe.
COMaTOraMHH. y HeKOTOpbIX SCKOMHIieTOB HMeeT MecTO CJIHHHHe 

ITHHeCKHX rm)) AByx COBMCCTHMblX MHUeJIHCB. JlApa HpH 3T0M 
mpyioT H3 oahoto mhhcjihh b Apyroft nepes nep4)opHpoB3HHbie 
bl.
Ajih onpeAeJieHHbix hckomkhctob CTporo ycTSHOBJieno, hto njias- 
imhh peryjinpyeTCH ropMOHajibiibiM MexannsMOM. B h3cthocth, 
:orHHa acKorona mojkct H3MeHHTb nanpaBJieHHe pocTa iioa Aeft- 
CM TOpMOHOB.



CpeAH cyMiiaTbix rpndoB ecTb roMOTaAAHHHbie h reTepoiaAAHH- 
Ubie BHAbl, HAH rOMOMHKCHHeCKHe H AHMHKCHHeCKI'ie. BOAblllHHCTBO' 
reTepOTaAAHHHbIX BHAOB y CyMHaTblX B nOAOBOM OTHOHieHHH pa3AH- 
qaioTCH toabko no OAHOMy reny, t. e. npeACTaBAHioT co6oh SnnoAHp- 
no reTepoTaAAHHHbie <|)opMBi. B peayAbTaTe noAOBoro npouecca b 
«a>KAOH cyMKe rerepoTaAAHHHbix bhaob neTbipe acKocnopbi hmcjot

Phc. 24. PasjimiHafi 4>opMa cyMOK h acKOcnop y cywqaTbix rpufioB: 
1 — Kpyrjibie; 2 — mupoKOOBajibHbie; 3 — cenTHpoBaHHbie; 4 

6yjiaB0BHAHbie; 5 — m-iAHHApnHecKne

ren A h neibipe— ren a. ftuKapnoH odpasyeT ^opMyny a + A h 3H- 
roTa HMeeT cfiopMyAy Aa. Oah3ko HeKOTopwe bhabi cyMnarax rpndoB 
HMeiOT TeTpanoAHpnoe pasAeAeHHe hoaob.

AcKocnopbi o6mhho OAHOHAepHbi, KaK npaBHAo, ohh thkhmh h 
ocTajOTcn, ho y neKOTOpbix bhaob hap a enje acahtch b acKocnope h 
OHH CT3H0BHTCH AByX'bHAepHbIMH. V APyrHX BHAOB aCKOCHOpbl CT3H0- 
BHTCH MHOrOHAepHbIMH, MC/KAV OTACAbHblMH HApaMH 06pa3yK>TCH 
cenTbi.

Cvmkh TaKJKe hmciot pasAHnnyio $)opMy, CTpoenne oSoaohkh- 
cyMKH h cnocodbi ee OTKpbiBaHHH. ¥ SoAbinHHCTBa rpndoB ohh yAAn- 
HeHHbie, noAyKpyrAbie hah HHAHHApHuecKHe. Ho aah oTAeAbHbix. 
rpynn xapaKTepHbi KpyrAbie hah OBaAbHbie cyMKH (pnc. 24). OObihho 
cyMKi-i coAepnoT OAHy hoaoctb, b KOTopoft (JiopMHpyioTCH acKocnopbi.. 
CyMKH MoryT pacnoAaraTbcn b haoaobom TeAe Ha pasnbix ypoBnax,.
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ic. 25. PasjiHUHbie cnoco6bi otkpbi- 
BaHHH cyMOK:

— 6e3 OTBepcTiisi; 2 — c rropoii;
— c KpHineAKofi; 4 — co mejibio;
— 6iiTyi-inKaTHaH cyMKa c sjiacTiiq- 

HOH CTCHKOH H nopoft

KAacc Ascomycetes BKAionaeT 
1HHH CTpOeHHH HAOAOBOTO T6A3,

MeTb HOXKy, hx npHKpenjiaiomyio. Chaohihoh pax cyMOK naabiBaeT- 
5 rHMei-ineM. HaH6onee Barman nepTa Mop4>ojiorHH cyMKH, ncnoAb- 
yeMan b KAacCH^HKaiiHH,sto CTpoeHHe o6oaohkhcyMKH. Flo 3T0My 
piisnaKy BbuejiHiOT TpH Tuna cyMOK: npOTOTyHHKaTa, ymiTymiKaTa 
dHTynHKaTa.

y cyMOK Tiina npOTOTyHHKaTa oSoAomca coctoht H3 oahoto 
non, ne pas.iHHHMoro Mop^ojiornnecKH. Y yHHTyHHKaTa o6oaohk3 

CyMKH COCTOHT H3 AByx TOHKHX 
CAO6B, o6pasyH MOp^OJIOniHeCKH, 
exHHoe nejioe, OAHopoxnoe no toa- 
IHHHe Ha BCCM npOTflJKeHHH, ho ot- 
qeTJiHBO yTOJirpeHHoe k Bepmiine.

Y duTyHHKaTa oSoAonKa cyM­
KH coctoht H3 AByx Mop^oAornne- 
CKH paSAHHHBIX cjiocb: napyjKHoro 
pHTHXHOrO CJI05I H BHyTpeHHCTO 
pacTHniBaiomerocH, SAacTmmoro. 
npH CO3peBaHHH cyMKH HapyjKHBIH 
caoh pacTpecKHBaeTCH HH®e Bep- 
HIHHbl, a BHyTpeHHHH npH 3T0M 3A’ 
copdupyeT Boxy, yAAHnneTCH h bbi- 
XOXHT H3 HapyjKHOTO CAOH 
(pHC. 25).

npOTOTyHHKaTHbie cyMKH He 
HMeiOT HHKaKiix cnexHaAbHbix npH- 
CnOCOSjieHHH AAH OTKpblBaHHA H 
Bbixoxa cnop; yHHTyHHKaTHbie h 
6HTyHHKaTHbie cyMKii hmciot pa3- 
jiHHHbie npncnocoSjieHHH xah ot* 
KpblBaHHH. Cnocodbl OTKpblBaHHH 
cyMOK MoryT Sbitb cjiexyroimiMn: 
nopa na Bepninne; cyMKa oTKpbi- 
BaeTcn KpbiineqKOH; na BepuiHHe 
ecTb mejib.
HecKOJibKO TblCHH BHAOB. Ha OCHO- 
cnocoSa oSpasoBaniiH n CTpoeunn 

?mkh oh acjihtch Ha 3 noAKAacca: Hemiascomycetidae, Euascomy- 
didae h Loculoascomycetidae.

HoAKJiacc Hemiascomycetidae (Protoascomycetidae), bkaio- 
iiomHH Han6ojiee npHMHTHBHbie rpn6bi H3 Kjiacca cyMnaTbix, koto- 
je ne oOpasyioT hh acKOKapnoB, hh aci<oreHHbix rmj), ho hmciot 
hwkh c npOTOTymiKaTHMM cTpoenneM oSoaohkii. B stot noxoacc 
JKOTOpbie CHCTeMaTIIKH BKAKHiaiOT CyMHHTbie APO>K>KH, oS'bexHHjm 
< B nopHAOK Endomycetales; Apnc (Arx, 1967) h KpenseAb (Krei- 
d, 1969) BHAeAHAH hx b caMOCTOHTeAbHbiH KAacc — Endomycetes, 
)T>eAHHHB b HeM He toabko npHMHTHBHbie cyMHaTbie rpnSbl, HO 11 
IHMHTHBHbie 6a3HAI'iaAbHbie TpilSbl, HMeiOIHHe ApOJKJKCBbie CTaAHH, 
nacTHOCTH nopHAOK Ustilaginales — roAOBHCBbie rpudbi.



I loAKJiacc Euascomycetidae BKjiioqaeT rpndbi c xopoiuo pasBH- 
ii.imii acKOKapnaMH, HMeK>mne npenMymecTBeHHo yuHTyHHKaTHoe 

। ipoeiiiie odoAOUKH cyMOK.
I\ noa,Kjiaccy Loculoascomycetidae othocht rpudbi, HMetomne 

Mipmno pasBUTbie acKOKapnti. CyMKH odpasyioTCH b jiOKyjiax acKo- 
। npiioij ii npeACTaBjiaioT codoft dHTyHHKaTHbie odpaaoBanriH. K sroft 
rpyime npeHMymecTBei-iHo othochtch napasiiTi-ibie rpudbi.

B noAKjiacc Hemiascomycetidae bxoaht nopsiAKH Endomyceta- 
lr ii Taphrinales. B nepBbie bxoaht apo>k>kh, BTopoii nopHAOK npeA- 
। ian,neii HCKjnoHHTeAbHO napasuTiibiMH rpudaMii, BCjieACTBHe nero 
ini rpynnbi oct3iotch Biie Haniero paccMOTpenHH, Tax me khk hoa- 

। aiicc Loculoascomycetidae.
I loAKAacc Euascomycetidae neKOTopbie mi-ikoaoth, b qacTHOCTH 

.'larpcAJi (Lutrell, 1951), MapTHH (Martin, 1961), AjieKConoyjioc 
(Alexopoulos, 1964) pasAenmoT eme Ha HecKOJibKO ctprift, koto- 
plilC paCCMHTpiIBaiOTCH 3THMH aBTOpaMH K3K dOACC KpyilHbie TaKCOHO- 
Mii'iecKne KaTeropim, new nopnAKH. 3to TaKne rpynnbi, khk hackto- 
MIIUCTbl, HI-ipeHOMHUeTbl, AHCKOMHITCTbl, AadvAbdern-iOMHueTbi. FIo- 
c,)ieAiine npeACTaBJimoT codoft rpynny ciieiii-ia/u-imipoBaiiHbix napaai-i- 
i<in iia iiaceicoMbix h b nacTonmeft padoTe paccMaTpHBaTbcn ne dyAyT.

JI. H. KypcanoB paccMaTpimaeT rpynnbi nHpenoMHueTOB h 
i ncKOMimeTOB ne Kai< onpeAejiemibie TaKconoMmiecKne KareropriH, 

a .numb KaK npocToe od-beAnftenne necKOJibKHX hophakob cyMnaTbix 
i pndoB, xapaKTepnsyiomuxcH tcm, hto njioAOBbie Tejia nocTpoenbi no 
iimy nepHTeimeB y nepBbix n no Tnny anoTenneB y BTopbix. Ai-iajio- 
rmnibiM odpaaoM, no-BHAHMOMy, mojkho paccMaTpnBaTb n rpynny 
luicKTOMHueTOB. TaKoft noAxoA doAee npaBHAbimifi, nocKOAbKy ce- 
prieft npuHHTo cmrraTb doAee MeAKyio TaKConoMHuecKyio eAMHHuy, 
pacnoAaraiomyrocH unme poAa, a paccMOTpenne cepnn naA nopsiA- 
kom BnecAO 6bi oiipeAeAeiii-iyio nyTai-nmy b sth hohhthh.

njieKTOMHUeTM

Tpynna njieKTacKOBbix rpHdoB BKAionaeT mhofo cotch bhaob, 
OoAbiiiHHCTBO KOTOpbix caupoijjHTbi, ho eci’b n (jiopMbi, napasHTHpyio- 
m,ne na pacTennax, mHBOTi-ibix h nejioseKe. npeACTaBHTeAH stoto no- 
piiAKa xapaKTepasyiOTCH haoaobhmh TejiaMH, nasMBaeMbiMH mneftcTo- 
TeunHMH, h HMeiOT yiiHTynHKaTHoe CTpoenne odojioHKH cyMOK. IIaoao- 
iibie Tejia THna RjieficTOTeijneB npeACTaBAmoT codoft oicpyrjibie odpa- 
lOBaHHH pa3MepOM OT AeCHTbIX AOJieft MHAAHMeTpa AO IieCKOJIbKHX 
MI-IAAHMeTpOB, He HMejOIHHe CneHHaAbHbIX OTBepCTHft AJIH BblXOAa 
cnop. Cnopbi ocBodo>KAaioTC>i toabko nocAe p.aspymenHH haoaoboto 
iCAa. HandoAee npHMHTHBHbie (JiopMbi hmciot sanaTOUHbie nAOAOBbie 
■reAa b BHAe pbixAoro nepenAeTemm rmj). CyMKH decnopHAOHHO pac- 
noAomenbi b TKami haoaoboto TeAa, odpasyioTCA na pasnbix ypoBnax 
.■icKorem-ibix thi}), hmciot OKpyrAVio hah oBaAbnyio (JiopMy.

Ochobhoh nopHAOK SToft rpynnbi, KOTOpblft HMeeT npeACTaBHTe- 
Acft cpeAH nouBemibix rpndoB, — Eurotiales, BKAionaiomHii ABa ochob-
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hhx ceMeiicTBa: Eurotiaceae n Gymnoascaceae. OcnoBHbie nanSojiee 
MHoroHHCjieHHbie npeACTaBHTejw ceweficTBa Eurotiaceae — poAbi Pe­
nicillium h Aspergillus, cpe^H KOTOpbix b HacTOflin.ee BpeMH hsbcctho 
HecKOJibKO coTen bhaob. CyMaaTaa CTaAHH Penicillium npeACTaBjiena 
poAaMi-i Talaromyces h Carpenteles, cyMHaTaa CTaAHH Aspergillus — 
Eurotium, Sartorya, Emericella. Mnoriie npeACTaBHTejin poaob Peni-

Phc. 26. CTpoeHHe KOHHunenocueB y rpufioB po.ua Penicillium: 
1 — Monoverticillata; 2 — Asytninetrica; 3 — Biverticillata

cillium h Aspergillus yTparajin nojiosyio ct3ahk) pasMBOxsenna h 
cymecTByioT tojibko b KOHHAHaAbHon, KOTOpaa, no-BHAHMOMy, sboaio- 
UHOHHpyeT y sthx AByx poaob caMOCTOHTeabHO.

KoHHAnajibHbie cnopoHomeHHfl poAa Penicillium HMeioT bha 
khctohkh, oTKyAa 3T0T rpn6 noayHHJi csoe pycciroe nassanne rpn6- 
KHCTCBHK. KoHHAMeHOCeil, IIpflMOCTOflHHH HMeeT pa3BeTBJieHHH TOABKO 
HaBepxy b BHAe oahoto, AByx hah Tpex apycoB MyTOBOK. BepxHufi 
apyc MyTOBOK ofibiHHO coctoht H3 KopoTKHx SyTbiAbHaTbix odpaso- 
BaHHH — 4)H3AHA- CACAyiOIHHH flpyC COCTaBACH H3 T3KHX >Ke, HO H6- 
ckoabko 6oAee aahhhbix odpasoBaiiHH, nasbiBaeMbix MeTyAaMH, h 
TpeTHH, CaMblH HHJKHHH, HpCACTaBACH BCTOHKaMH. Ot nOCAeAHCTO 
caMoro Bepxnero apyca MyTOBOK otxoaht penoHKH kohhahh. Taxoe 
CTpoenne npHAaeT cnopOHomeHHio cxoactbo c khctohkoh. Cootbctct- 
BeilHO KOIIHAIieHOCUbl C OAHHM flpyCOM MyTOBHaTblX pa3BeTBAeHHft 
HOCflT i-iasBai-iHe Moi-ioBepTHUHAAflTHbix (Monoverticillata), c AByM»: 
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fipycaMH — SuBepTHUHJiJiHTHMx (Biverticillata), pasBeTBjieiiHH c 
TpeMH spycaMH oSbinno dbisaioT acHMMeTpHUHblMii h hocht HasBanne 
Asimmetrica (pnc. 26).

KonHAHajibHbie cnopoHomeniifl poaa Aspergillus npeflCTaBjienbi 
HeBeTBHIIJHMHCH npHMOCTOHHHMH . KOHHAHeHOCIjaMH, HMeiOHJHMH Iia
BepuiHHe oKpyrjioe hjih 6yjiaso- 
BiiAHoe B3Ay™e. Ot noBepxnoc- 
TH B3AyTH5I OTXOA5IT (jlHaJIHAbl, 
KQTopbie MoryT pacnoJiaraTbCH 
HenocpeACTBeHHo Ha B3AyTiiH 
KOHHAHeHocua hjih na npoiJiHa- 
JIHAaX. CoOTBeTCTBeHHO KOHHAH- 
ajibHbie cnopOHOHieHHH poAa 
Aspergillus MoryT 6biTb oaho- h 
AByx-bHpycHbiMH (pnc. 27).

IlpeACTaBHTejiH poaob Pe- 
nicillium h Aspergillus uinpoKO 
pacnpocTpaneHbi bo mhothx non- 
Bax seMHoro rnapa n hbjihiotch 
THHHHHblMH HOHBeHHMMH o6hT3- 
TejiHMii. KpoMe toto, ohh MoryT 
6biTb o6napy>KeHbi na noBepxno- 
cth njiOAOB n OBOiijen, Kai< cjia- 
6bie napasHTbi, BbisbiBan rjiaB- 
HbiM o6pa3OM hx nopny npn 
xpaneHHH, a TaK>Ke neKOTopbie 
H3 HHX B:bI3bIBaiOT HOpliy HHHie- 
BblX npOAyKTOB. HeKOTOpbie 
npeACTaBHTejiH poAa Aspergillus 
BbisbiBaiOT Taxcejibie 3a6ojieBa- 

Phc. 27. CTpoenne KOiiHAiieiiocneB y 
rpaSoB poua Aspergillus:

1 --- KOHHfllieHOCeil c oahhm fipycoM
2 — c AByMH apycaMii (JuaajiHA

hhh BHyTpeiiHHx opranoB nejiOBeKa h xheothbix — acneprHJWiesbi.
CpeAH npeACTaBHTejieii poaob Penicillium h Aspergillus cocpe- 

AOTOHeilbl OCHOBHbie npOAyiieilTbl ailTHSlIOTHKOB — neHHUHJIJIHHa, 
ue^ajiAocnopiiHa, rpH3eo4>yjibBniia, ijHTpHHHHa, acneprujuiHiia, (jiyMa- 
nwuiHua h Ap- HeKOTOpbie oSpaayiOT cnjibiioAeHCTByiomHe tokchhm 
rpynnbi acjijiaTOKCHHOB (A. flavus), pySpoTOKCHHOB (P. rubrum, 
P. purpurogenum) h Ap-

Bhabi Aspergillus — aKTHBHbie iipoAyueHTbi opraiiHHecKHX khc- 
jiot: jihmohhoh, kocboh, hthkohoboh h Ap- Ohh ncnojibsyioTCH TaiOKe 
AJia nojiyneHHH pHAa (JiepMeHTOB.

npeACTaBHTejiH ceMeficTBa Gymnoascaceae rpnSbi poAa Gymno- 
ascus h Ctenomyces, hmciot njioAOBbie Tejia KjieHCTOTeiiHH, coctoh- 
mne H3 pbixjioro cnjieTeHHH MHiiejina, c xapaKTepiibiMH npHASTKaMH 
B BHAe KpKHIKOB (pHC. 28). B HJIOAOBblX TCJiaX COAepMaTCH cyMKH c 
BoceMbio acKocnopaMH. HeKOTOpbie rpriSbi 3Toro poAa, cymecTByio- 
IHHe TOJIbKO B KOHHAnajIbHOH CTaAHH, HBJIHIOTCH AepMaTO^HTaMH H 
BbisbiBaiOT KOiKHbie 3a6ojieBaHHH nejioBeKa h jkhbothhx. Mnorne 
npeACTaBHTejiH poAa Gymnoascus pasjiaraioT poroBoe BemecTBO xkh-
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bothmx, co/i,e])/Kani.ee KepaTHn— nept>a, boaocm, KonbiTa, pora h t. a- 
TaKiiM oSpasoM ohh ynacTByioT b yTHAHsanHH sthx npoAyKTOB npn 
nocTynjieHHi-i hx b noiiBy.

Phc. 28,. FIjioAOBoe tcjio Ctenomyces 
serratus (cew. Gymnoascaceaej

Phc. 29. Hjioaoboc tcjio 
(nepHTeiiHii) rpufia Neo­

cosmos pura vasinfecta

riMpeHOMHUeTbl

rpynna rpndoB nupenoMnyeTOB xapaKTepiiayercfl naoAOBbiMH 
T.ejiaMH Tj-ma nepuTepHeB ii raioKe npeHMymecTBemio yHHTymiKaTHbiM 
CTpoenneM cyMOK. IlepHTeiiHH npeACTaBAHiOT codoft odpasoBanHri 
rpyineBHAHOH hjih KyBiiiHHOBHAHOH cjJopMbi pasMepoM 1—2 mm c ot- 
BepcmeM (Kpyrjioft nopoft— octhoaoh) naBepxy ajih bbixoas cyMOK 
ii acKOcnop. CyMKH odbinno hmciot nojiynpyrjiyio hjih HHAHHApnqe- 
ci<yio (jiopMy.

3ia rpynna rpndoB BKjnonaeT Miioro nopSAKOB, b tom 'iiicjie 
Chaetomiaies, Sphaeriales, Hypocreales.

B nopHAOK Chaetomiaies bxoaht ceMeficTBo Chaetomiaceae, 
noeacTaBjieHi-ioe mhofhmh noHBennbiMH ronfiaMH c ochobhhm poaom 
Chaetomium. Tpudbi poAa Chaetomium hmciot xapaKTepnoe CTpoe­
HHe nepHTepneB c oTBepcTi-ieM naBepxy ii ajihhhbimh oTpocTKaMii — 
BOJIOCK3MH, y MHOTHX BHAOB CHHpajIbHO saKpyneHHbiMH no Been no- 
BepxnocTB nepi-iTemiH. CyMKH y SojibinriHCTBa bhaob Chaetomium 
dyjiaBOBHAHbie, ninpOKOOBajibnbie hah HHAHHApmiecKHe. Ctchkh cy­
MOK SbicTpo paspymaioTCH ao cospeBanHH cnop, nosTOMy cnopbi nacTO 
naxoAHTCH cboSoaho b hoaocth nepHTem-iH. AcKocnopbi o6bihho tcm- 
Hbie h BcerAa OAHOKAeTonnbie. Ohh BapbHpyioT no (JiopMe ot BHAa k 
BHAy. Ha i-iecKOABKHx AecsiTKOB bhaob Chaetomium toabko hckoto- 
pbie odpasyioT. kohiiahh. IlpeACTaBHTeAH Chaetomiaceae — aKTHBHbie 
paspyniHTeAH hcaaioaosbi h npHi-iocHT BpeA, paspyman dyMary ri 
kkhth. Ohh nocTOHiii-ibie oShthtcah hohb. Cojiomh, naBos h cxoahbic 
MaTepnaAbi, KpoMe noHBbi, — odbim-ibie cydcrpaTbi ajih sthx rpndoB.
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B nopHAOK Sphaeriales bxoaht ceMeficTBo Sordariaceae, xapaic- 
Tepn3yiomeecH Te.MHbiMH, kojkhcthmh hah yrjiHCTMMH nepHTeuHHMH. 
K STOMy ceMeiicTBy othochtch poABi Neurospora, Sordaria, Pleura- 
ge, Neocosmospora pi Ap. (pnc. 29), odi-iTaiomne k?.k b iio’ibc, Tai< h 
na HaBose n numeBbix npoAyKTax. Neurospora b nacTOHin.ee BpeMH 
npeACTaBJiaeT co6oh b mhkoaofhh to xe, lito Drosophila aah rene- 
thkob, TaK KaK na nefi CAejiano oLiei-ib mhoto reneTHnecKHX paSoT. 
OcHOBHbie H3 hhx cAejiaiiM i-ia N. sitophila h N. tetrasperma n oco- 
6ei-ino mhoto na N. crassa. N. sitophila — oahh H3 Handonee hsbcct- 
Hbix bhaob 3Toro poAa. fleKapcKaH njieceiib, hjih Kpacnaa njieceiib 
xjieda npHHocHT BpeA b xjiedoneqeHHH h onei-ib SbicTpo sapaxaeT 
jiaCopaTopHH h HHCTbie KyjibTyp.bi.

JJpyrne pacnpocTpaneuHbie bhabi — /V. crassa h N. tetrasperma. 
MimejiHH N. sitophila coAepiKiit oSnjibHbie BeTBHmnecH th^bi. B03- 
AyiHHblH MHHeJIHH o6pa3yeT Maccy PO3OBB1X OBaJIbHbIX KOHHAHH, pas- 
BIIBaiOim-IXCH B BeTBHmiIXCH HeilOHKaX Ha pa3BeTBJie.HHbIX >K6 KOHH- 
AHenociiax. HapnAy c odpasoBaHi-ieM cyMOK rpn6 mojkct pa3Mi-io- 
}K3TbCH TOABKO C nOMOIII.bIO KOHHAHH. TpilS B 3T0H CTaAHH 6bIJI OHH- 
can b 1843 r. hoa HasBanneM Monilia sitophila, cyMnaTaa cthahh 
ero cTajia H3BecTna tojibko 6jiaroAapH. paSora.M AoAiKa (Dodge, 
1928). Neurospora, Kai< h 6ojibiiiHHCTBO npeACTaBHTejieft Sordaria­
ceae, OTJHFiaeTCH 6bICTpbIM pOCTOM. KjieTKI-I TH(j) MHOFOHAepHbl, MHII,e- 
.niift HiirMeHTHpoBauHbiH. Neurospora moikct odpasoBbiBaTb mhofo- 
HAepiibie kohhahh, xoth oAHOHAepiibie ofipasyiOTCH TaioKe. N. sitop­
hila ii N. crassa — BOCbMHcnopoBbie, reTepoTajwiH’iHbie opraHHSMM. 
XencKHe sjieMeHTbi npeACTaBjieiibi npoTonepHTeiiHHMH c MHoroHAep- 
HbiMH acKoroHaMH. AcKoroHbi odpasyioT AJiHiinyio BeTBHiuyioca rii^y, 
KOTopan 4>yHKHHOHHpyeT Kai< TpuxorHiia; ai-nepHAHeB neT. MyiKCKHe 
sjieMeHTbi npeACTaBjieiibi mhkpokohi-iahhmh, odpasyiomHMHCH b ue- 
nonKax i-ia MUKpoKoiiHAHenocnax ii npopacTaioniHMH poctkoboh Tpy6- 
koh. y 3thx bhaob Ha6jiioAaeTCH AereiiepaniiH My>KCi<oft' hojioboh 
4>yi-iKHHH ii hojioboh nponecc ocymecTBJineTCH Kai< cnepMaTiisamiH. 
AcKocnopbi cnanajia OAHOHAepHbi, sareM CTai-ioBHTCH AByx'bHAepHbiMH 
h coAepncaT ABa ranjioHAHbix HApa, odpasoBaBimixcH b pesyjibTaTe 
AeAeHHH hcxoahofo. ^leTbipe acKocnopbi b cyMKe necyT HacAeACTBeii- 
Hbie npi-i3iiaKH oahoto poAHTeAbCKoro mraMMa, neTbipe — Apyroro. 
N. tetrasperma, b OTAHmie ot Bcex Apyrux bhaob, coAepiKiiT neTbipe 
acKocnopbi.

JIpyroH HinpoKo H3BecTHbiH poA H3 3T0F0 ceMeficTBa —■ Sordaria, 
HMetOIIIHH THHHHHbie HepHTeHHH c OTBepCTHCM HaBepXy, UHAHHAPH- 
necKHe cyMKH, pacnoAO>KeHHbie nynKOM, y ochob3hhh iiepHTem-in. 
B cyMKax hsxoahtch TeMHO-KopimHeBbie acKocnopbi, oi<py>KeHHbie 
CAH3HCTOH KancyAOH. HuorAa ona aoboabho toactsh ii OTHeTAHBaa, 
HHOFAa TpyAHO pa3AHHHMaH.

HanSoAee oSbiahbih h HaiidoAee HsynaBUiHiiCH biia stofo poAa 
S. fimicola, He o6pa3yiomnH hh kohhahh, hh mhkpokohhahh h pa3- 
MHoxcaioiiii-iHCH toabko acKOcnopaMH — roMOTaAAHHHbiH. S. fimico­
la — HaiidoAee thhhhhbih npeACTaBiiTeAb rpH6iioft (JiAopbi naBosa.
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B nopfifloK Hyporrcn les bxoaiit ceMciicTBo Hypocreaceae (ne- 
KOiopbie cncTOMariiKii bbiacahiot nopflAok C la vicipita les i-i b new 
ceMeficTBo Clavicipitaceae). K aioMy ceweficTBy othochtch niHpoKo 
ii3BecTiibift iiapasi-mibiH rpn6 Claviceps purpurea — BO36y.m-iTe.nb 60- 
Jie3Hefi Mnori-ix xnediibix 3Jiai<0B, hochiHhh HasBanne cnopbiiibii. Acko- 
cnopbi 9Toro rpn6a pacnpocTpannioTCH BeTpoM h bbchoh nonaaaiOT na 
UBeTymyio po>Kb b copBeTue, npopacraioT poctkobmmh Tpy6i<aMH h 
BbI3bIBaiOT HH^eKHHK). Pa3BHBaiOIHHHC5I MHHCAHH paspyiliaeT 33BA3b. 
BMecTo nee (popMHpyeTCH haothbih caoh KOHHAHeHOCueB, odpasyio- 
mux OBajIbHbie KOHHAHH (cepaHeAHfl). 9th KOHHAHH H3X0AHTCH b 
cjiaAKi-ix neKTaponoAodiibix BbiAeneHiiHX, npHBneKaionjHX naceKOMbix, 
6bICTpo paSHOCHIHHX KOHHAHH Ha HeHHtpHHHpOBailHbie pacTeHHH. TeM 
BpeMeneM mkhcahh b 3aBH3H cruieTaeTca, ynAOTHneTca, TBepAeeT h 
BblTeCHHCT TK3HH paCTeHHH, 06p33VeT CKAepOHHH. MhOTHC CKAepOHHH 
k oceHH naAaioT H3 scmaio, 3HMyK>T na Heft h Beci-ioft npopacTaioT 
haothmm cnAeTeHi-ieM ■— cTpoMOH. CTpoMa y Claviceps purpurea 
HMeeT BHA T0A0BKH Ha H0JKK6, BHemne CXOAHOH c nAOAOBbIM TeAOM 
6a3HAnaAbHoro rpn6a, h raipKe oOpasoBana nceBAonapeHXHMaTHne- 
CKOft TKHHblO. BuyTpH T0A0BKH CTpOMH, 6AH3KO K HOBepXHOCTH, B03- 
HHKaioT MHoronHCAeHHbie hoaocth, oi<py>KeHHbie nceBAonapenxHMaTH- 
HeCKOH TKHHblO. B 3THX HOAOCTHX OCyiHCCTBASieTCH THHHHHblH H0A0B0H 
nponecc c odpasoBanneM acKorona, anTepnAHfl, ocymecTBAenHeM 
nnasMoraMiiH, KOTOpblft hphboaht k oOpasoBaiiHio cyMOK i-i hhtcbha- 
hhx acKOcnop. B hoaocthx BoKpyr tioaobbix kactok odpasyioTctf 
nepHTeuHH, KOTOpbie OTKpbiBaiOTCH ajihhhbim meenoAo6nbiM OTBep- 
CTI-ieM.

CKAepOHHH rpn6a coAep>KaT HAQBHTbie aAKanoHAbi, OTBeTCTBen- 
Hbie 3a 3a6oAeB3Hiie >khbothbix i-i neAOBeKa donesubio, nasbiBaeMOH 
3pT0TH3M0M.

ClIABHOe OTpaBACHHe AIOACH aAKHAOHAaMH CHOpblHbH HadniOAa- 
AOCb B 1951 r. B OAHOH H3 HpOBHHHHH <Pp3HHHH. 3a6oAeB3HHH AO- 
Mamnero ckots hsbccthbi eme name. HapnAy c 3thm 3ak3aoham 
CHOpblHbH HpHMeHHIOTCH K3K AeKapCTBeHHbie HpeHapaTbl, HCHOAb- 
syioTCA b aicymepcKOH h rHiieKOAornnecKOH npaKTHKe, tsk iok ohh 
BBI3bIB3I0T COKpaHlCHHe TAaAKHX Mbinm.

/Xhckommhctbi

rpyrina, othochm3h k AHCKOMHneTaM, oxBaTHBaeT rpn6bi, HMeio- 
mne npeHMymecTBeHHO Rpymibie HAOAOBbie Tena MaKpocKonHnecKHX 
pasMepOB, ahckobhahoh hah nanieBHAHOH (JjopMbi, nasbisaeMbix ano- 
TeHHHMH. HeKOTOpbie H3 HHX M0TVT IIMCTB T3K2K6 (})OpMy ry6l<H, KO- 
AOKOAbMHKa C CHAbHO H3BHT0H IIOBepXHOCTbK). OAHaKO BCe anOTCHHH 
odneAHHCHbi o6hihm npiisnaKOM — ohh OTKpbiTbi, h cyMKH odpasyioT- 
CA Ha HOBepXHOCTH HAOAOBblX TeA HAH B OoAblHHX OTKpHTblX H0A0C- 
THX TeCHblM CHAOIHIIBIM CAOCM. CnAOHIHOH CAOH CyMOK, HepeAyiO- 
IHHHCfl CO CTepHAbHblMH THtfiaMH, HOCHT HaSBaHHC THMeHHH. CyMKH 
o6biHHO 6ynaB0BiiAHBie haii HHAi-iHApHnecKi-ie yHHTyHHKaTHoro cTpoe-
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hum. rippi cospeBanHH cyMOK h acKocnop, nocAeAime c chjioh BbiGpa- 
cbiBaiOTCH napyjKy, o6pasya oSjiaKO cnop. IlnoAOBbie Tejia sthx rpn- 
Gob oSbinno sipno OKpamenbi b Kpacnbiii, JKeATbifi hjih opanxeBbin 
hbct. HeKOTopbie KopnnueBoft OKpacKH h oneiib neMHorne— nepnoft. 
Boabhibhctbo H3 hhx canpocjJHTbi h paciyT na seMJie, fhhioihhx bct- 
Kax, AHCTbSIX HJIH H3BO3e JKHBOTHbIX. Tpynny AHCKOMHpeTOB na 
ocHOBaHi-iH cnocoGa ocboGojkachhm cnop ns cyMOK pasAeAsnoT na abc 
SojibiHHe rpynnbi: nnonepKyAsiTHbie — cnopbi ocBo6o>KAaiOTCH nepes 
Bepxnee xpyrnoe OTBepcTne b cyMKe; onepKyAHTHbie — cyMKa HMeeT 
i-ia Bepmiine KOJinanoK, KOTopbift OTKpbiBaeTcn h ocBoSoxAaeT cnopbi. 
K rpynne HHOnepKyjiHTa othochtch nopHAOK Helotiales, KOTopbift 
BKjnonaeT HecKOAbKo ceMencTB. CaMoe MHoronncjienHoe ns hhx 
ceMeiicTBo Sclerotiniaceae nanGojiee b3>kho b SKOHOMimecKOM otho- 
meHiiH. BojibiiiHHCTBO npeACTaBHTeAeft ero — napasHTbi, no xoponio 
pscTyr b KyjibType H3 HHTaTeAbHbix cpeaax. napasiiTHasi y hhx 
npeiiMyin.ecTBeHHo KOimAnaAbHasi ctsahh. IIoAOBan CTaAHH o6biiiHO 
canpocjiHTHas n pasBHBaei’csi Ha onaBinux ahctbsix h OTMHpaioniHX 
pacTiiTejibHbix ocraTKax. AnoTeunn oSpasyioTcsi na cTpoMe hjih na 
CKJieponHHX. AnoTeiiHii cpeAmix pasMepoB, oGbihho KopHnneBbie n na 
HO>KKe. Ackocnopbi oGbihho GeciiBeTHbie, OAHo'oeTonnbie, oBajibiibie. 
XapaKTCp CKJiepomieB,. cTpoMbi n KOi-iHAnajibiibix cnopononieiniH ah4>- 
(jiepeHUHpyeT poAbi. Ba/Kiieiinine poAbi, OTiiocsinTHecsi k STOMy ceMen- 
CTBy — Sclerotinia h Stromatinia, BKAio’-iaiom.He HecKOJibKO acchtkob 
bhaob., KaK cjieAyeT 113 HasBaiinn, ajih Sclerotinia xapaKTepno. o6pa- 
soBaiiHe CKAepomieB, HBAMiontHXCH 3A,ecb oGsisaTeAbHOH/'CTaAHefi b 
UHitie pasBHTi-iH. Hs hhx nocAe nepHOAa hokoh BbipacTaioT anoTemin, 
oSbBIHO na AAHHHbIX HOJKKaX. ? . >■

CKAepOUHH y Sclerotinia oGpasyioTCM toabko H3 nepenAeTe'HHH 
n-i(jt> mHidejina, TKaiib iijioaob b hx oSpasoBannH ne ynacTByeT. Stro- 
matinia xapaKTepusyeTcn Tew, hto ee CKjiepoijHH oGpasyioTcn H3 
HpOHHSaHHblX rpn6HbIMH HHTHMH MyMH(J)HHHpOBaHHbIX HAOAOB. KOHH- 
AnaAbHaa CTaAHH Sclerotinia npeACTaBACHa pOAOM Botrytis, Stroma­
tinia — Monilia.

143 poAa Sclerotinia oco6eHiio Ba>KHbi S. libertiana, Kotopaa 
nopa>KaeT pasAHHHbie pacTeHHH h S. fuckeliana iiapa3HT na biiho- 
rpaAHOH A03e.

143 poAa Stromatinia 6oAbmoe snaneHHe HMeeT S. fructigena 
(Monilia fructigena), nopawaiomaH haoabi aSAOHb h rpyin. Acko- 
cnopbl HAH KOHHAHH npOpaCT3IOT BeCHOH B pOCTKOByro TpySKy HAH 
MI-ineAHII H 3apa>K3K)T HBeTbl HAH MOAOAbie AHCTbH H B6TBH. 3aT6M 
MimeAHH oSpasyeT KOHHAHenocHbi h kohhahh ahmohobhahoh (jiopMbi. 
Kohiiahi-i acfko otacahiotch h pacnpocTpansnoTCH BeTpoM. BoAbmyio 
pOAb b pacnpocTpaneHHH HHtjieKHHH HrpaioT naceKOMbie haoaojkop- 
Ka n xasapKa. Y nepBOii — ryceni-mbi npocTO npoAeAbiBaiOT OTBepcTne 
B KOJKI-me H TaKHM 06pa30M OTKpblBaiOT nyTb AAH BHeApeHHH rw4> 
rpH6a. BTopaa >Ke 3kthbho nepenocHT h hh^ckuhio. Ona nHTaeTcn 
3apa>KeiiHbiMH nAOAaMii, a sareM nepeiiociiT iimjieKmiio na Aannax, 
SpioHiKe 11 ocoGeniio b BiiAe skckpcmchtob. HonaAan na noAxoAsnii.ee 
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pacTeni'ie-xossHHa, kohhahh npn najii-niHii boah npopacraioT. Bo 
Bjia>Kiibie roAbi 3a6ojieBanHe npiiHoci-iT SoAbiiiofl ypon. B TaKHX 
yCJIOBHHX B03M0JKH0 HCCKOAbKO KOHHAH3AbHbIX HHKAOB B POJ. MOAO- 
ABie AepeBbH Sojiee ycTOHHHBbi, ho aareM ycToihinBocTb naAaeT. Mh- 
uejiHH Sbicrrpo pacnpocTpanaeTCH, BbiAejisa (JiepMeHTbi, KOTOpbie 
pasAaraiOT cpeAHiinyio njiacTHi-iKy kabtok njioAa h AejiaioT TKai-ib 
MHTKOH. 3aT6M PIJIOA CMOpmHBaeTCH H MyMH(f)HHHpyeTC5I. MyMH(j)imH-

Phc. 30. OGiuhh bha anoTeuHH Sarcoscypba coccinea

poBaiiHbifi hjioa — 3to Macca Bbicoxmux TKanen, npoHHsaHHbix Mi-iu,e- 
ahcm rpnGa h noKpbiTbix kohhahhmh. Kohhahh MoryT Bbi3BaTb HOByio 
HH^PeKUHK) BeCHOH. ECAH HAOAbl MyMHfjjHHHpyiOTCH Ha HOHBe HAH 
nacTHHHo b nonBe, to nepes 1—3 Mecsma na hhx MoryT o6pa3OBaTbca 
anoTeuHH. Ohh oOpasyioTCH toabko na seMAe, no He na MyMH^HHH- 
pOBai-IHblX HAOAaX, KOTOpbie OCTaiOTCA Ha BCTB5IX.

JJpyroH bha napa3HTHbix rpn^OB H3 poAa Monilia — M. fructi- 
cola BH3biBaeT KopHnnesyio rHHAb nepCHKOB i-i Apyrnx koctohkobbIx.

K rpynne onepKyAsrra othochtch nopaAOK Pezizales, BKAPonaio- 
ihhh OcHOBHbie 3 ceMeficTBa: Pezizaceae, Sarcoscyphaceae, Helvella- 
ceae. UpeACTaBHTeAH ceMencTBa Pezizaceae xapaKTepnsyiOTCH 6oab- 
HIHM pa3H006pa3H6M (J)OpM, pa3MepOB H OKpaCKH IIAOAOBblX T6A. Pa3- 
Mepbi acKOKapnoB BapbHpyiOT y hhx b npeAeAax ot HecKOAbKHX mha- 
AiiMeTpoB ao 10—12 cm. HeKOTOpbie hmciot KpacHByio HpKyio oicpac- 
Ky, Apyrne — nepiibie h KopnmieBbie.
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CpeAM HHX ecTb C'beAOtjIIblC H HAOBHTbie (])OpMbI. OcHOBHbie 
poAM — Peziza, Pyronema, Ascobolus.

BojibniHHCTBo cymecTByeT b cyMnaTOH cthahh, KOHHAnaAbHan 
CTaAHH y mhothx OTcyTCTByeT. Kohhahh hsbccthm ajih Peziza vesicu­
losa, Patella abundans. Mnorne H3 hhx canpo(j)HTbi, pacTyT b jiecax 
na MepTBOH ApeBecHne, na hohbc, a TaKxe na naBose >kiibothmx. 
PaaHbie poAbi upHyponeHbi k HaBosy onpeAeAeimbix jkhbothbix.

npeACTaBHTejiH ceMeficTBa Sarcoscyphaceae — maBHbiM o6pa- 
3om TponHnecKHe 4>opMbi, HMeioiHHe Kpynnbie iwioAOBbie Tejia c Hpicoft 
OKpacKoft. B yMepenHOM KAHMare nai-iOoAee H3BecTHa Sarcoscypha 
coccinea c HpKO-i<pacHbiM ri-iMennajibUbiM cjiocm (pnc. 30).

OcHOBHbie npeACTaBHTejiH ceMeiicTBa Helvellaceae ■— pasAHHHbie 
CMopHKH. 3to canpot|)HTHbie rpnObi, pacTyipne Ha nonBe. Y hhx Kpyn- 
Hbie njioAOBbie Tejia, coctohihhc H3 hojkkh h ihahhkh, KOTOpbie hmh- 
TiipyiOT njioAOBbie Tejia OasHAnajibHbix rpriSoB. UlnanKa iiMeer 
CKJiaAnaTyio noBepxHocTb, KOTopan BbicTAana rnweHHeM na HapyxcHon 
cTopone. Cioah othochtch neHHbie c'beAoSribie rpnSbi, BCTpenaromHe- 
ch b Aecy BecHOH. HeKOTOpbie oSpasyiOT MHKopnsy c xbohhbimh Ae- 
peBbHMH. OcHOBHbie hx poAbi —■ Helvetia, Verpa, Morchella, Gyro- 
mitra — c tohkh speiiHH hhtojiothh nsyneiibi Majio. Hsbcctho, hto bha 
Verpa bispora b otahhhc ot Apyn-ix BOCbMHcnopoBbix bhaob HMeeT 
toabko abc cnopbi b cyMKe.

KJIACC BASIDIOMYCETES

Ochobhsh oTAHHHTeAbHaa nepTa 6a3HAHaAbHbix rpn6oB—nann- 
hhc cneii.HaAH3HpoBaHHoro oprana — Osshahh, pasBHBaromerocn b pe- 
3yAbT3Te nojioBoro nponecca n HBAHiomerocn ero KonenHbiM 3TanoM. 
Ba3HAHH, Kax h cyMKa,'—penpoAyKTHBHbifi opran, ria nefi oOpasyioT- 
CH cnopbi, c HOMOinbK) KOTOpbix HAST AHJIbHefiinee p33MH0>KeHHe OCO- 
6n.

BasiiAHH npeACTSBAHeT coSofi afi6o onny 6onbinyio HepacnneHeH- 
nyio KJieTKy, pasBHBaioniyiocH H3 kohchhoh kactkh nnjibi, ah6o o6pa- 
3OBaHne, pa3AejieHHoe neperopoAKaMH. XapaKTepnofi ocoSeHHOCTbio 
6a3HAHH HBAHeTCH HaAHHHe Hapy>KHbIX BbipOCTOB — CTepHTM, H3 KO- 
Topbix pacnonaraiOTcn 6a3HAnocnopbi. Ha k3>kaoh 6a3HAnn oSbinno- 
pacnoJiaraioTCH no neTbipe SasHAHOcnopni (pnc. 31).

JXpyraa cymecTBeHHan xapaKTepHCTHKa 6a3HAnajibHbix rpnOoB — 
cBoeoOpasrioe CTpoenne cenT mhucjihh (cm. CTp. 25): y nero xopoino1 
pa3BHTbie CenTHpOBaHHbie rH(|)bI. Y OoAbniHHCTBa 6a3HAH0MHneT0B 
xapaKTepHoe CTpoenne MHnennH, oTJiHnaionj.ee ero ot mhhcjihh Bcex 
Apyrax rpnOoB: oh HMeeT tsk Ha3biBaeMbie npnjKKU (clamp-connecti­
on) , t. e. HeOojibniHe nonyKpymbie kactohkh, nerKainne c6oi<y na th- 
4>e, npoTHB nonepennoH neperopoAKH b Heft. Oahs nacTb KarKAOH 
npa>KKH cooSmaeTCH c ochobhoh hi-itbio mkhcahh. KaK ycTanoBAeHor 
9th npHJKKH HMeiOT cnenHaAbHoe HasHaHeHHe. Ohh ynacTByioT b chh- 
XpOHHOM AeneHHH AHKapHOHOB B TH(J)e. Hpn ACA6HHH HApa AHKapHO- 
Hbi pacnonaraioTCH phaom no cepeAHne kactkh, a npoTHB hhx o6pa- 
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syeiCH KopoTKHH Sokoboh BbipocT, sarHSaionxHHCH no nanpaBJieHHio k 
jCHOBaHHK) nnjibi. HApa b mhiicahh aoahtca TaKHM oSpasoM, m ocb 
lejiemifl oAHoro H3 hhx npoxoAHT napaAJiejibHo rii<J>e, a BToporo —

Phc. 32. CxeMa Ae,’ieHH>i AHKapno<j)HTHt>ix aaep y 6a3HAHOMiineTOE<

hoa yrAOM, nosTOMy oaho AApo npn AeAeHHH otxoaht b npHXKy 
(pHC. 32). 3aTeM hoa ocHOBanneM BbipocTa noHBAaeTCH nonepewaH 
neperopoAna, a TaioKe neperopoAKa b ochob3hhh np«>KKH. flpyraa 
’lacTb npH>KKH conpHKacaeTCH c fhc^oh, Me>KAy hhmh oSpasyeicn ot- 
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BepcTiie, siApo ns npHiKKi-i nepexofliiT b KjieTKy n>i({)bi n BoccTaHaBAH- 
BaeT ee AByx'bHAepnocTb.

OTAHAHTeAbHbifi SnoxiiMiBiecKiiii npnsnaK KAacca 6a3HAHOMHH.e- 
tob — cocTaB nojiHcaxapHAHoro KOMOJiexca KAeTOHHoii CTeiiKi-i, ocho- 
By KOTOpOH COCT3BAHIOT KOMHAeKCbl XHTHH-KCHAO33H II XIITHH-(J)pyKTO- 
san. KpoMe Toro, b KAeTonnon creuse 6a3iwiajibHbix rpiiSoB npHcyrcT- 
ByiOT ypoHOBbie khcaoth.

Tpiifibi KAacca SasiiAiiOMiineTOB iimbiot HaiiBbicuinfi npopeHT I"U- 
ocHOBaHiiii b reHOMe — ot 50 ao 68% • TasiiM odpasoM, ohh othochtch 
k acho Bbipa>KeHHOMy FL[-Timy. Hojioboh npoiiecc y rpndoB stofo 
KAacca TaK>Ke coctoht H3 Tpex CTaAHH i-i BKAionaeT riJiasMoraMiiio, 
KapiioraMiiio h Menos. OunaKo 6a3iiflH0MHueTbi ne iimciot cnemianb- 
Hbix hoaobbix opranoB. FIoaoboh npopecc npeAcraBnen y hhx comhto- 
ranneH h ocynrecTBAHeTcn b pesyjibTaTe cahhhhh Mi-mejineB pasnoro 
nojiOBoro anasa. CjiiiHinie MHHeAiieB nponcxoAHT Ha paHHiix CTaAHflx 
npopacTaHHH SaaiiAiiocnop. Baaimnocnopbi oSmhho oAHOHAepnbi ii 
i-ixieioT ranJioiwHbni nabop xpomocom. Hocjie npopacTaHiin 6a3iiAiio- 
cnopbl B pOCTKOByiO TpySKy IIpOHCXOAHT CAiiHHiie pOCTKOBbIX TpySoK 
MIipejIIieB pa3HMX HOAOBBIX 3H3KOB, T3K K3K SoAblHHHCTBO SaSHAIIO- 
MimeTOB reTepoTaAAiiHHbi. Tan >sc i<ai< y cyMnarbix rpiiSoB, njiasMora- 
miih i-i KapnoraMHH y OasiiAiiOMimeTOB 3HaniiTejibHo pasAeAenbi bo 
BpeMCHii. B pesyjibTaTe cjihahiih abvx ranjioHflHbix MimeniieB Bcxope 
noc.ie npopacTaHHH SasiiAi-iocnop nponcxoAHT CAimmie hx miTonjias- 
Mbi, no xapnoraMiiH npn stom ne nponcxoAHT, a AApa accounupyiOT- 
cs CTporo nonapno, odpasyn tsk nasbiBaeMbie AHKapiioHbi, Tan nee Kaie 
3to HMeeT MecTo b acKorenHbix nicpax acKOMimeTOB. ZtaAbHefimee pa3- 
BHTiie Mi-meAHA ocymecTBAHeTcn b AHKapnocjniTHOM coctohhhh. HiiKa- 
piiocpiiTHan CTaAiia saiiHMaeT SoAbinyio nacTb miKAa pasBiiTiia 6a3H- 
AHOMHiieTOB. Hs AHKapnocJiHTHoro MimeAHs CAaraeTCH iiAOAOBoe Te- 
ao — OasiiAHOKapn, npeACTaBAHioinee coboii oSpasoBaHiie 1-13 nceBAo- 
napenxiiMaTHAecKOH TKai-iH, na kotopom AaAee (jiopMiipyiOTcn SasiiAHH. 
TaKHM o6p33OM, MHHeAHH SoAbHIIIHCTBa 6a3HAHOMHII,eTOB HpOXOAHT 
Tpn xoporno BbiparKennbie CTaAi-ni: ranAOHAHyio, AHKapiio(|)HTHyio h 
AiinnoHAHyio.

FIohtii Bee SasiiAHOMiineTbi oSpaayiOT HAOAOBbie tcas, 3a hckaio- 
qeHiieM rpuSoB 113 nopHAKOB Uredinales, Ustilaginales 11 Exobasidia- 
les. HBA5HOIIIHXC5I BBICOKO CneiIH3AH3HpOB3HHbIMH nap33HT3MH. FIaO- 
AOBbie TeAa hmciot caMyio pasnooSpasHyio (JiopMy 11 pasMepbi ot mhk- 
pocKomiHecKHx ao oahoto Merpa. OSpasoBamie 6a3HAnft nponcxoAHT 
HAH Ha nOBepXHOCTH nAOAOBOTO TeAa HAH BHVTpn Hero 113 KOHHIIKa 
nnjjbi AHKapHOljiHTHoro MtmeAHH. Ba3HAHH nacTO pacnoAaraiOTCA Tec? 
hmm CAoeM, HasbiBaeMbiM iok 11 y cyMnaTbix rpnboB, riiMeHireM. 
B niMeHI-IH MHOFHX 6a3HAHaAbHbIX rpilbOB KpOMe 033HAHH HMeiOTCH 
n apyrne SAeMeHTbi, Tainie, ksk micTiiAbi, napacjnisbi 11 Ap. (cm. 
CTp. 78). PasBiiTHio 6a3HAH'H npeAniecTByer CAiiHHiie napbi npep ah- 
Kapnona b oaho AnnAOHAHoe HApo. YnacTOK riRpbi, b kotopom npoi-ic- 
XOAIIT 9T0 CAIIHHIie, OTAeAHCTCH IiepeTOpOAKOH II o6p33yeT MaTepHH- 
cKyio KAeTicy 6a3iiAiin. Ona HecKOAbKo yBeAiim-iBaeTCH b pa3Mepax n



b neft npoiicxoAHT ABa nocjieflOBaTeJibHbix flejieniiH Jiapa, oaho H3 ko- 
Topbix MefioTimecKoe, b pesyAbTane nero oOpasyiOTCH neTbipe HApa. 
B 9to >«e BpeMa na noBepxHocTii 6a3i-iAni-i o6pa3yiOTC5i 4 Bbipocra, 
BSAyBaioiprixcn na KOHijax, b hhx nocTyiiaioi no OAHOMy HApy. 3th bbi- 
pocTbi, coAep>Kain,He HApa, oSpasyiOT OasHAHOcnopbi (cm. pnc. 31). 
BasHAHocnopbi b Time OAHOAAepHH, oAHOKxerenHbi, ranjionAHbi, ho 
MoryT 6biTb ii AByxTbHAepHbiMH. JlByx'bHAepHbie SasiiAnocnopbi o6pa- 
syiOTCH ah6o nyieM Aenenim HApa b cnope, ah6o ABa HApa H3 neTbi- 
pex, o6pa30BaBiinixcH b 3iiroTe, nepexoAHT b cnopy. B AeTanax CTpoe- 
Hiie ii pasBiiTi-ie 6a3HAHii mojkst 6biTb HecireAbKO pasnmiHbiM. IlnorAa 
cnopbi oSpasyiOTCa ne na BepxneM kohhc ee, a cdoKy, hhcao Oasii- 
AHOcnop b 6oAbmiiHCTBe cnynaeB paBHo neTbipeM, ho i-i3BecTHbi ii oa- 
HOcnopoBbie 6a3iiAHH, 2-cnopoBbie, 6-, 8-cnopoBbie, ecib OasiiAini y 
KOTopbix hiicao SasiiAHOcnop AOCTiiraeT necKOAbKHx abchtkob.

CaMa 6a3iiAiiH y oahhx 6a3HAH0MimeT0B ocraeTca oAHOKAeren- 
hoii, y Apyn-ix BCJieA 3a AeAenneM aAep ona TaiQKe abahtch nonepen- 
hbimii hah npoAOAbHbiMii neperopOAKaMii na 4 KAeTKi-i. KaxAaa H3 
KAeTOK coAepjKiiT no OAHOMy HApy n odpasyeT no oahoh OasHAiiocno- 
pe. y oahhx 6a3iiAH0MHijeT0B 6a3iiAiiii no $>opMe SoAee hah Menee 
oAHoo6pa3Hbi, y Apyrux — dasiiAi-m oneiib Bapbiipyer, nacre pacnne- 
HiieTCH, oSpaayer BHAKy n t. a. Ectb SasiiAHii, KOTOpbie pasBUBaiorcH 
H3 TOACTOCTeHHofi kaBtkii, npeACTaBAaiomefi co6oft noKosiiiiyiocH cno­
py. 3th noKoniiuiecn kactkh nasbiBaiOTCH npoSasHAHHMH, hah ckac- 
po6a3HAiisiMH. Ohii Tiinmiiibi aah nopHAKOs napaaiiTHbix rpndoB Us- 
tjlaginales ii Uredinales.

BasHAHoenopbi MoryT 6bire TaKA<e pasubiMi-i no <|)0pMe n no ok- 
paci<e — seAenbie, xenTbie, oxpsmbie, opan>KeBbie, posoBbie, Kopimne- 
Bbie„ (ImoACTOBo-KopimHeBbie, nepHbie.

BasiiAHOMHneTbi, khk 6biao CKasano Bbiine, He iiMeiOT hoaobhx 
opranoB. FIoAOBoe paaMHOHceniie y SasiiAi-iaAbHbix rpudoB npeACTaB- 
Aeno npeiiMymecTBeiiiio coMareraMHeft, t. e. iiAa3MoraMi-m ocymecTB- 
ahctch b pesyAbTaTe cahhhhh AByx coMaTimecKiix nnj). Oahako bctb 
h neKQTopbie Apynie nyTi-i noAOBoro nponecca. B nacTHocTH, y Cop- 
rinits lagopus, oSpasyromero ohahh, nAasMoraMim ocymecTBAAeTcn 
CAHIIHIieM OHAHH C COMaTJ-BieCKOH THtjlOH. OlIAHII o6bIHHO 06pa3yi0TC5I 
B CAH3II II pa3HOCHTCH BOAOH HAH HaCeKOMblMII. P>KaBm-IHHbie TpIIObl 
oSpasyiOT cnepMamm, Konopbie CAiiBaioTca c MiinenneM n thkhm o6- 
pasoM ocymecTBAaeTCH nnasMoraMiin.

Cpepn SasHAiioMHiieTOB ecre roMOTaAAHHHbie bhah, ho npeo6- 
AaAaiOT reTepoTaAAHHHbie, cocTaBAHiomne okoao 90 %Bcex i-issecTHbix 
biiaob: i-I3 hiix 37% hmciot SiinoAHpnoe pasABAeniie hoaob, ocTaxb- 
Hbie — TeTpanoAHpnoe.

IdnorAa ObiBaeT, hto y>i<e na oahoh OasHAHii oOpasyiOTca Bee ne- 
Tbipe Tima cnop, unorAa >Ke cnopbi oahoh OasiiAHH nonapno oahh3ko- 
bh, a na Apyroft SasiiAHii pasBHBaiOTCJi abb Apynie napbi, necxoAHbie 
c nepBbiMH. FIpi-i npopacTaniin OasiiAnocnop MimeAi-ieM bo3mo>kho< 
cxnsHiie Me>KAy thkhmk coBMecTiiMbiMH napaMH.

BasiiAiiocnopbi aKTHBHo pa36pacMBaioTCH OxaroAapsi noBbiineHiiio 
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Typropnoro AaBJieHHH, KOTopoe cosAaerca b pesyjibTaie (JiepMeHTauHn 
rjiMKorena. Ho Typropnoe AaBJienne nepeAaeTcn nepes ysKHii Kanaji 
CTepurMH, nosTOMy 6a3HAHOcnopa nojiyqaeT onenb nesna’-iHTejibiibiH 
TOJIHOK I-I OTJieTaeT Ha HCCKOJIBKO MHJIJIHMeTpOB.

y MHornx 6a3HAHOMHn,eTOB oTcyTCTByeT 6ecnojioe pa3MHO>KeHHe. 
Bojiee pacnpocTpaneHo y hhx BereTaTHBHoe pasMHOJKeHi-ie nyTeM 06- 
paaoBaHHH noneK, (J>parMeHTan.HH MimejiHH c oSpaaoBanneM aprpoc- 
nop. Becnojioe pasMHOJKeHiie, ecjn-i oho ecTb, npeACTaBJieno kohiiah- 
ajibHMMH cnopoHomeHHMMH, ho ne xocTHraeT 3flecb TaKoro oohjihh h 
pa3Hoo6pa3H$i, iok y acKOMHiieTOB. y rpn6a Fomitopsis annosa oho 
npeflCTaBjieno cnopoHomeHHHMH Tuna Oedocephalum-, ecTb kohhah- 
ajibHbie cnopoHomeHHH h y rojiOBHeBbix rpn6oB. y piKaBTHHiibix rpa- 
6ob KOHHflHajibHbie cnopoHomeHHH (ohahi-i) odpasyiOTCH b cnennajib- 
Hbix BMeCTHJIHIUaX. TaKHM o6pa3OM, B HHKJie pa3BHTHH 6a3HAHajIbHbIX 
rpndoB npocjioKHBaeTCH Sojibman roMOJioma c hhkjiom pasBHTiin cyM- 
naTbix rpnfioB. PoMOJiorHH iiMeeTCH b pasBirrnn cyMKii i-i 6a3HAHH. 
y 6a3HfliiajibHbix rpndoB, TaK Me i<ai< ii y cyMnaTbix, iwiasMoraMHH n 
KapHoraMHH paaaejieHbi bo BpeMeHH. B pesyjibTare njiasMoraMin-i h y 
Tex h y xpyrax odpaayioTCH AMKapHOHH. KapnoraMHH c odpasoBamieM 
Ahiwiohahoto napa nponcxoAHT b KjieTKe, KOTopan 3aTeM ct3hobhtch 
MaTepHHCKOH KJI6TK0H cyMKH HJIH 6a3HAHH. KaK B CyMKe, TaK II b 6a- 
31-iahh nepBoe AeJienne ahhjiohahoto HApa pexyKHHOHiio, c nocjieAyso- 
iiihm o6pa3OBamieM acnocnop h dasiiAHocnop. Tojibko y acKOMHijeTOB 
ohh odpasyiOTCH anxoreHHO, BHyTpH cyMKH, a y 6a3HAH0MHii.eT0B sk- 
soreHHo. KpoMe toto, 6a3HAHOMHiieTbi hmciot 6ojiee pacTHHyTyio ah- 
KapHo4>HTHyio CTaAHio, KOTopan saHHMaeT y hhx 66jibinyio nacTb hhk- 
Jia pasBHTHH, neM y cyMnaTbix.

Kjiacc Basidiomycetes coAepJKHT hcckojibko tbichh bhaob. Ha oc- 
I-IOBaHHH CTpOeHHH I-I (|)OpMHpOBaHHH 6a3HAHH OH pa3A6JI5ieTC5I Ha 3 
noAKJiacca: Homobasidiomycetidae, Heterobasidiomycetidae Teliomy- 
cetidae.

rioAKJiacc Homobasidiomycetidae oSneAHUHeT oprannsMbi c 6a- 
31-iAHeft, ne pacnjieHei-iHOH na kjictkh.

y npeACTaBHTejien noAKJiacca Heterobasidiomycetidae 6a3HAHH 
coctoht H3 AByx Taci'CH: 6a3ajibHofi, nasbiBaeMOH rHnodasHAHefi ri 
yAJiHHeHHoii hjih B3AyToii BepxHeii nacTH, nasbiBaeMOH anndasHAHefi, 
pacHJieneHHOH kjictkh, na KOTopon obpasyiOTCH 6a3HAHOcnopbi na cre- 
pHTMaX. y MHOrHX BHAOB THnodaSHAHH o6pa3yeT ABe HJIH 6oJIbine 
3nil6a3HAHH.

B noAKJiacc Teliomycetidae bxoaht opraHHSMbi, y Koropbix 6a- 
3HAHH pa3BHBaeTCH H3 TOJICTOCTCHHOH KJICTKH Hpo6a3HAHH, HJIH CKJie- 
po6a3HAHH, KOTopan npopacTaeT h xaeT npoMHiiejiHii. Ha npoMHiiejiHH 
(JiopMHpyeTCH MeTa6a3HAHH c 6a3HAMOcnopaMH. CTpoenne h (JiopMHpo- 
BaHHe 6h3hahh HMeeT snaneHHe b (JiHJioreHHH. JIhohckhm HCCJiexoBa- 
TejieM Bano (Banno, 1967) 6bijio noKasano, hto y acnoporeHHbix 
ApoxjKeft Rhodotorula h Candida b peayjibTare radpHAHsaaHH hx ot- 
AejibHbix niTaMMOB, oKasaBHiHxca rerepoTajuiHmibiMH, odpasyioTca 
CTpyKTypH, cxoAHbie c thkobbimh y TexHOMHijeTOB. Ha stom ocnoBa- 
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i ohh 6biJin OTHecenbi k 6a3HAi-iajibHbiM rpubaM n BbiaejieHbi b po- 
Rhodosporidium h Leucosporidium. 3th Aannae ahab HOBoe oese- 

HHe CHCTeMaTHnecKOMy hojiomchhio HeKorepax AposoKeBax opra- 
iMOB, HOKaaaB, HTO OHH HBAHIOTCH CT3AHHMH 6a3HAHaJIbHbIX rpHdOB.

OO4KJIACC HOMOBASIDIOMYCF.TIDAE

K noAKJiaccy Homobasidiomycetidae othochtch rpnba, KOTopae 
uiyHHiHM obpaaoM hsbocthbi b baTy. Ohh xapaKTepnsyioTCH Hepac- 
HeHHOH 6a3HAHeH, obbIHHO byjiaBOBHAHOH 4)OpMbI. B Hero bxoaht 
rpynna, Korepae ne paccMaTpHBaiOTCH KaK CTporo ycTaHOBAeH- 

j TaKCOHOMimecKHe KaTeropHH. 3to — rnMeHOMirneTa h raerepoMH- 
a.

r HMeHOMMUeTbl

XapaKTepnasi nepra THMenoMHireTOB— HanHnne xopoino pa3BH- 
3, OTKpblTOrO B 3peAOM COCTOHHHH THMeHHH, obpaSOBaHHOTO HJIOT- 
i cAoeM 6a3HAHH, HepeAyionjHxcfl c becnnoAHbiMii rncjiaMH— uii- 
AaMH, napa(j)H3aMH h Ap- FnMeHHfi pacnonaraeTCH hah nenocpeA- 
3hho na noBepxHOCTH haoaoboto TeAa, TorAa oh obpasyeT rnaAKHft 
enocjiop, hah na cneHHaAbHbix obpaaoBaiiHHx-—nnacTHHKax, Tpy- 
Kax, sybnHKax, obpasyn cooTBeTCTBeHHo HAacTHHnaTbiH, Tpybna- 
( 3y6qaTbiH rHMeHO^op. Toabko y hcmhothx npocTefiHiHX npeACTa- 
eAefi FHMeHHH SaHaTOMHblH HAH COBCeM He BbipaJKeH, T3K xe KaK 
noAOBbie TeAa.
B THHHHHOM CAyHae THMeHHH COCTOHT H3 6a3HAHH H HepeAyJOHlHX- 

2 HHMJI CTepHAbHHX 06pa30B3HHH napa<|)H3. y HeKOTOpblX FHM6H0- 
reTOB pa3BHBaK)TC5i eme ocobae hhcthabi b bhas boAee Kpynnax, 

napa(j)H3a, obpasoBaHHH, nacre npunyAAHBofi (JiopMbi, BO3Bbi- 
OIUHXCH CBOHMH KOHRaMH H3A o6lHHM ypOBHCM THMeHHH.

BOAblHHHCTBO THMeHOMHACTOB — HOHBeHHbie oSHTaTCAH. 3HaHH- 
aHoe KOAHnecTBO hx — canpo(|)HTa H3 OTMepinen ApeBeci-ine hah 
a3HTbI Ha JKHBbIX AepeBbHX.
Tpynny THMeHOMHirereB acaht na ABa nopaAKa: Polyporales n 

iricales. riepBaft nopHAOK neKorepae aBTopa nasaBaiOT, TaKxe 
yllophorales. Oh BKAionaeT (JiopMbi c AepeBHHHCTbiMH hah kojkh- 
MH CyXHMH HAOAOBblMH TBAaMH. IlAOAOBbie TCAa HOpHAKa PolypO- 
s oneHb pa3Hoo6pa3Ha no CTpoeHHio. Hanbonee npHMHTHBHbie — 
HKH HAH KOpOHKH C TA3AKOH HOBepXHOCTbK). BoAee CAOJKHbie — 
aAAOBHAHOii (JlOpMbl, HAH COCTOHT H3 HIAHHKH H HOJKKH, HMeiOT 
aAnaTbiH mHnoBaTaH, TpybnaTbifi THMeHoijiop. Ha ocHOBaHiiH 
jeHHH nnoAOBbix Ten b stom nopHAKe mojkho BbiAennTb hcckoabko 
efiCTB.

CeiweiicTBO Thelephoraceae, nanbonee npHMHTHBHbie npeACTaBH- 
i KOToporo HMeiOT nAOAOBae Tena b biiac hokhbix nneHoneK, He- 
THM TOAme OAHOTO CAOH ba3HAHH, pa3BHBaiOIH,HeCH Ha OnaBHIHX 
rbHx h ocymecTBAHioiHHe hx pacnaA (Corticium, Tomentella). 
rue HMeiOT xopoino pasAHHHMae nnoAOBbie Tena, KOJKHCTae hah 



sepeBAHHCToii kohchct6Hiihh; rjiaAKHe, mepoxoBarae hah CKJiaana- 
Ttie. CpeflH hhx Pellicularia filamentosa (Rhizoctonia solani) — bo3- 
6yaHTejib nepnoH napinn KapTo^eAH, MoxceT bccth h b nonse canpo- 
(j)HTHblii O6pa3 JKH3HH.

CeMeiicTBO Clavariaceae, ocnoBHaa nepTa Koroporo — KopaAAO- 
BHAHoe BeTBjieHiie haoaoboto TeAa. EnMeHHii noKpHBaeT Bee haoaobog 
tcao h oTcyTCTByeT tojibko y caMoro ero ocHOBaHiin. FlAOAOBbie Tejia 
OKpameHbi b JKeATbifi, opanxceBbiH, (jinoJieTOBbiH h Apyrne Tona. Oc­
HOBHbie npeACTaBiiTeAH — canpoiJiHTHbie rpi-iobi na pacTHTejibHOM ona- 
Ae Clavicorona pyxidata h Ramaria stricta.

CeMeiicTBO Cantharellaceae HMeeT BopoHKOBHAHbie njioAOBbie Te­
Aa. O6pa3yeT THMeHHii na napyxcHOH CTopone haoaoboto TeAa. Ochob- 
Hbie npeACTaBHTeAH Cantharellus (ahchhkh) h Cratarellus, hmciot 
CKA3AKH Ha HOBepXHOCTH HAOAOBOTO T6A3, HBCKOAbKO HOXOJKIie H3 
HAaCTHHKH arapHKOBbIX TpH6OB, CanpOI^HTHbie CBBAOShBIC rpH6bI.

CeMeiicTBO Hydnaceae, itaoaobbic TeAa KOToporo hmciot thmcho- 
*Op B BIIAe IHHHHKOB HAH 3y6HHKOB, Ha KOTOpOM pa3BHB3IOTCH 6a3H- 
AHH. IlAOAOBbie TCAa MOTyT 6bITb B BHAe KOpOHeK, KOpaAAOB HAH 
HMCTb HIAHHKy H HOJKKy. KopaAAOBHAHbie HAOAOBbie TCAa TOp33AO 6o- 
Aee MHTKiie, hcm y ceMeiicTBa Clavariaceae.

FIpeACTaBHTeAb 3toto ceMeiicTBa Hericium coralloides HMeeT 
SoAbinne 6eAbie KpacHBbie HAOAOBbie TeAa, KOTOpbie o6pa3yiOTCH na 
hhhx h b AynAax AepeBbeB. Jpyroii npeACTaBHTeAb — poA Hydnurn — 
HMeeT THHIHIHyiO IHAAHKy H HOJKKy h o6nTaeT B nOHBe.

CeMeiicTBO Meruliaceae HMeeT CKAaAnaTbifi THMenotJiop. Han6o- 
.nee H3BecTHbiH npeACTaBHTeAb — Ser pula lacrimans (aomobwh rpH6) 
Ba>KHeHiiiHii paspyniHTeAb AepeBiiHHbix nocTpoeK. FlAOAOBbie TeAa ero 
pecyniiHaTHbie, t. e. pacnpocTeprae, HeonpeAeAeHHbix onepTaiiKH ao 
0,5 m b AJ-iaMeTpe. O6habho BbueAHeT KanAH ikhakocth, noaTOMy h 
nOAynHA TaKoe HasBaHHe (lacrymans-—HAaqymHH).

Xlpyrae bhabi stoto ceMeiicTBa o6ht3iot b Aecy h paapymaiOT 
ApeBecHbin onaA.

CeMeiicTBO Polyporaceae—6a3HAHH pacnoxaraioTCH na nosepx- 
HOCTH XOpOHIO pa3BHTb!X TpySoHCK HAH HOp, T. e. HMCIOT XOpOIHO Bbl- 
pajKeHHbifi THMeHo^op (pnc. 33). 3a6cb Taioxe HAOAOBbie TeAa Mo­
ryT HMeTB BHA KoponeK, KonbiTOodpasnyio (jiopMy hah pasBHBaTbCH 
B BHAe IHA5WKH H HO5KKH. K nepBbIM OTHOCHTCH pOA Poria, BHABI KO- 
Toporo paspyniaiOT ApeBecnny hah BbisbiBaiOT KopneByio thhab. Zlpy- 
raii rpyiiiia, H3BecTHan hoa HasBaHneM TpyTOBHKOB, HMeeT kohbito- 
oSpasHbie HAOAOBbie TeAa, hbahctcsi TaioKe BosfiyAHTeAeM pasAHHHbix 
5oAe3Heii AecHbix AepeBbeB. 3th oprannsMbi oTBeTCTBennbi h sa pa3- 
AoxeHHe ApeBeciioro onaAa, Tax KaK 3kthbho paspyniaiOT ahthhh. 
Mojkho Ha3BaTB cAeAyiomHe ocnoBHbie bhabi stoto ceMeiicTBa. Boab- 
moe sKOHOMHnecKoe sna^enne HMeeT Laetiporus sulfureus, hah cepno- 
/KCATblft TpyTOBIIK, KOTOpMH BBI3bIBaeT THHAB Ay6OB H ApyTHX AepeBb­
eB. Piptoporus betulinus — ftepesoBbtfi TpyTOBHK; xoporno H3BecTeii 
TaK>Ke P. coriolus, ninpoKo pacnpocTpaneHHbiH b Espone h AMepiiKe. 
Bo mhothx Aecax BcrpenaeTca Ganoderma applanatum, KOTopbiii no- 
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pajKaeT MepTByio ApeBecniry depesbi n Apyrux bhaob AepeBbeB. Ero 
KonbiToo6pa3i-ibie nAOAOBbie rejia Moryr jkhtb 80 act h 6oAee. Fomito- 
psis anriosa BbisbiBaeT 6oAe3Hb bah, HasbiBaeMyio KopneBon rydKon. 
IlAOAOBbie TeAa ero Aocraraior doAbninx pasMepoB. F. annosa oahh 
ns i-ieMHonix npeACTaBHTeAeii nopanKa Polyporales HMeeT kohhah- 
HAbHyiO CTaAHIO B IIHKAe paSBHTHH.

Phc. 33. Paspes qepes Tpy6qaTbii-i riiMeHoipop

CpeAH rpn6oB ceMeficTBa Polyporaceae ABa poAa — Lenzites h 
Daedalea — BMSHBaioT HHTepec. Y Daedalea nopbi ne toabko yAAnne- 
hbi, ho h odpasyiOT AadHpin-iTbi. Lenzites HMeeT yAAHHeiii-ibie nopbi, ko- 
ropbie npHdAHJKaiOTcn k nAacTiimiaTbiM CTpyirrypaM.

Poa Irpex HMeeT nAOAOBbie TeAa b bhac kopohkh c nopncTon no- 
BepxHocTbio. CreHKH nop npeACTaBAenbi sydnHKaMH. TaKHM odpasoM, 
9Ta CTpyKTypa npeACTaBAsieT codofi iipoMe>KyTOLiHyio Me>KAy rHMeno- 
(JiopoM Hydnaceae h Polyporaceae.

IIopHAOK Agaricales BKAionaeT rpnObi, nAOAOBbie TeAa kotopbix 
odbiKHo HasbiBaiOT ahSo CT>eAo6HbiMH FpndaMH, ah6o noraHKaMH. Cpe­
AH nocAeAHHx ecTb chabho siAOBHTbie (JiopMbi. XapaKTepnan nepTa 
9Tiix rpndoB — MfiCHCTbie nAOAOBbie TeAa, o6bihho cocToamne hs 
ttlAHnKH H HOJKKH. Ba3HAHH o6pa3yK)TC5I y HHX Ha nOBepXHOCTH nAa- 
CTHHHaToro hah Tpy6naToro THMeHo4>opa, na hhpkhch cTopone nAOAO- 
Boro TeAa, hhota3 HMeioniero 3OHTHKOBiiAHyio (jiopMy.

TpH6bi nopnAKa Agaricales hmciot AByxT>HAepHbiH MHoroAeTHHH 
MHIieAHH, Ha KOTOPOM H3 TOAS B TOA OdpaSyiOTCH OAHOACTHHe nAOAO­
Bbie TeAa. MimeAHH pacreT ot peHTpa bo bccx HanpaBAeHiinx, odpa-
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sya KOHueHTpHqecKyio koaohhio. HnoAOBbie Tena (JiopMHpyiOTCH na 
KOHixax rn(j) h odpasyiOT koabixo. Ocodenno xopomo odpaayeT TaK na- 
3t>iBaeMoe «BeABMHno KOJibiio» Marasmius oreades — nyroBon one- 
hok. B ueHTpe TaKoro KOJibua TpaBa odbinno dbiBaeT ocodenno aejie- 
nan, hto odycnoBAeno naKonnenHeM 33othctbix BemecTB, KOTOpbie od- 
paayioTCfl no Mepe otmhpshhh MHneAHH. Tskoh mhucahh y M. orea­
des Mo>KeT cymecTBOBaTb cothh act.

BaanfljioKapnbi (nnoAOBBie Tejia) y rpndoB nopHAKa Agaricales 
HanunaiOT p33BHB3TbCH na mhucahh H3 nedoAbmoro KJiydKa fh(|) b 
MajieribKoe Kpyrnoe hah OBanbnoe Teno. B 3to BpeMH ynce 3aKjiaAbi- 
BaiOTCH nnacTMHKn. y neKOTopbix biiaob nnacTKHKH npnKpbiTbi TaK na- 
3biBaeMbiM nacTHbiM noKpbiBanoM — HAenoHKoii H3 decnAOAHbix rut}), 
npnxHMaiomnx Kpan mjinnKH k noxKe, nanpHMep y poAa Agaricus. 
Ho Mepe pocTa rpnda napymnaH nacTb ihahhkh pacreT dbiCTpee no- 
KpblBana h oho paspbiBaeTCH; oct3tkh ero bhahm b bhac daxpoMbi hah 
KOAbna na ho;kk6. y Apyrnx poaob, nanpHMep y Amanita (MyxoMop, 
dAeAnan noranKa), HAOAOBOe Teno hcahkom noKpbiTo noKpbiBanoM 
(odin.ee noKpbiBano). Oct3tkh stoto noKpbiBaAa npn BbiTHrHBannn 
haoaoboto TeAa octHiotch b bhab boabebi hah BAarannina b ocnoBa- 
HHH H B BHAe deAbIX HHT6H H HeiHyH Ha UIAHHKe. V HHX 6CTb h nacTnoe 
noKpbiBano.

.ZIah nopHAKa Agaricales homth nensBecTno decnoAoe pa3Mno>Ke- 
nue. Toabko HeMHorne bham (Coprlnus fimetarius, C. lagopus, Colly- 
bia conigena) odpasyiOT ohahh. Ohahh necyT ABoftnyio (JiynKirnio. Ohh 
MoryT npopacTaTb b mhhcahh h MoryT ocyrpecTBAHTb (JtynKUHio cnep- 
ManneB, cA^Bancb c reason npoTHBononoiKHoro noAa. HeKOTopwe bham 
Agaricus odpaayiOT xnaMHAOcnopbi (Agaricus campestris).

npeACTaBHTeAn 3Toro nopHAKa pacTyT no BceMy aeMHOMy mapy. 
HeKOTOpbie bham odpasyiOT nAOAOBbie Tena b pasnoe BpeMH roAa. Ca- 
Mbie pannae BeceHnne rpadbi — Pholiota praecox; b to >Ke BpeMH Ph. 
autumnales h Ph. adiposa — oceHHHe rpndbi, TaK >Ke Kai< h donbiHHH- 
ctbo Apyrnx rpHdoB nopHAKa Agaricales. Mnorne H3 hhx pacTyT b 
Aecax, a, nanpHMep, Agaricus campestris (maMnHHbon) — na OTKpni- 
Tbix nyrax, A. rodmani, Marasmius oreadus pacTeT na nyncaHKax Aa- 
>Ke b ropoAax. Cpexn hhx ecTb MHKopHsoodpasoBaTenn, Apyrne H3- 
BecTHbi KaK paspyniHTeAH ApeBecHHbi h pacTHTeAbnoro onaAa. Mnorne 
H3 Agaricales odpasyiOT pasnoodpaanbie anTHdnoTHKH, b nacTnocTH 
noAHaneTHAenoBbie anradHOTiiKH c TpeMH nenacbinieHHbiMH cbhshmh, 
odnapyxennbie toabko y dasHAnaAbnbix rpadoB. IIInpOKo HSBecTHbift 
rpnd Armillariella mellea (onenon) — aKTHBHbifi napasHT, Bbi3MBaeT 
rHHAb ndnonb h mhothx AecHbix AepeBbeB. A. mellea eme HSBecTen 
TeM, hto ero MHiieAnn cnocoden k dHOAiOMHHecnennHH, b pesyAbTare 
nero CBeTHTCH b TeMHOTe. BepoHTHO, oh C0Aep>KHT cydcrpaT Aione- 
(jjHpnn, KOTOpbiH noABepraeTCH achctbhio HMeiomerocn y Hero 
(jiepMenTa AionH^epasbi. Hoa achctehcm stoto (JiepMenTa npn hc- 
noAbsoBaiiHH 3HeprHH ATC> h nponcxoAHT CBenenHe.

B KanecTBe c'beAodnbix rpndoB bo mhoehx CTpanax cnennaAbno 
KyAbTHBnpyeTCH Agaricus campestris blsporus (TaKHce nasbiBaiOT A.
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bisporus), a b Hhohhh Cortinellus berkelyanus. BKycoBbie KauecTBa 
onpeAeaniOTCH nadopoM cneHHfJiHnecKHX deaKOB. 9th rpndbi coaep- 
>K3T TaK>Ke HeKOTOpbie BHTaMHHbl.

B c'rapwx KjiaccH^nKaiiHHX nopHAOK Agaricales BKAionaa oaho 
ceMeficTBO Agaricaceae. Sunrep (Singer, 1949) pasAeana ero Ha 15 
ceMeiicTB H Hcnoab3OBaa Mop(J)OJiornqecKne h xHMHnecKHe xapaKTepn- 
cthkh aah paaaejieHHH ceMeftcTB h poaob. Coraacno Maprany (Mar­
tin, 1961), otot nopHAOK pasaejifleTCH na 5 ceMeftcTB rnaBHbiM odpa- 
3OM Ha OCHOBaHHH CTpoeHHH HWeHOCjlOpa. OCHOBHbie H3 hhx —ceMeft- 
CTBa Boletaceae, Russulaceae, Agaricaceae.

CeMeScTBO Boletaceae xopoino oTJinnaeTCH ot npyrnx Agaricales 
TpySnaTbiM THMeHocjiopoM (cm. pnc. 33). Bee TpydouKH paBHoii aahhm 
h JierKo otacahiotch ot ochobhoh uacm haoaoboto reaa. Bhabi stoto 
ceMeficTBa pacnpocTpaneHbi no Bcewy seMHOMy mapy. OdpaaoBaHHe 
naoAOBbix Tea y hhx b doabinon CTenenn 33bhcht ot Baa>KH0CTH h 
TeMnepaTypbi oRpyacaioineft cpeAbi. HaoAOBbie Teaa MHCiiCTbie h mht- 
KHe, aerKo h 6biCTpo sarHHBaioT. Mhothb odpasyiOT MHKopnsy c coc- 
hoh, aHCTBeHHHn,eH, depeson h ApyrHMH AepeBbHMH. BoabinHHCTBo— 
ci>eAo6Hbie. Boletus edulis — deabiii Tpnd, cnnTaeTca b neKOTOpbix 
crpanax Esponbi, b nacTHOCTH b CCCP, ayuniHM cbeAodHbiM rpn- 
6om. HeKOTOpbie bhabi, no ahhhhm JlyKaca (Lucas, 1957), coAepxaT 
BemecTBa, sanepntHBaiomHe paaBiiTHe onyxoan. K 3T0My ceMeftcTBy 
othochtch TaKHce Leccinum aurantiacum (hoaochhobhk), Leccinum 
scabrum (noAdepesoBHK), Ixocomus luteus (MacaenoK).

CeMeftcTBO Russulaceae BBiAeaneTca na ochob3hhh CTpoeHHH nao- 
AOBoro Teaa n naacTHHOK. rpndbi stoto ceMeftcTBa hmbiot ToacTbie 
naacTHHKH. B mhkoth naacTHHOK coAepxaTCH ocoSbie kactkh — ctjie- 
pouHCTbi. B 9to ceMeficTBO bxoaht ABa poAa: Russula (cbipoexcKa) h 
Lactarius (rpy3AH, phjkhkh, BOAHymKH h AP-) - P°A Russula xopoino 
OTAHHHM TCM, HTO HMeeT AOMKHe nAOAOBbie T6A3. Ho>KK.a nAOAOBOTO 
Teaa KopOTKan h ToncTan, inaanKa npKO oKpamena. Poa oneHb 6oab- 
ihoh; cpeAH ero npeACTaBHTeaeH ecTb cueAodHbie h HAOBHTbie (jiopMbi. 
HaoAOBbie Tena poaa Lactarius BbiAeaaiOT MaeniibiH cok, KOTopbift 
npoxoAHT no cncTeMe TpydoK tk3hh dasnAHOKapna. Poa TaKace oneHb 
doabiuofi, ecTb c'beAodHbie (JiopMbi (L. deliciosus — pbiJKHK, L. pipera- 
tus — rpysAb h Ap-)-

CeweiicTBO Agaricaceae BKaionaeT ocnoBHyio Maccy rpndoB SToro 
nopHAKa. BasHAHH odpasyiOTCH na nnacTHHuaTOM rHMeHO(|)ope, naa- 
cthhkh y3KHe. npeACTaBHTeaH ceMeficTBa pasAeanioTCH no usery 
cnop.

Schizophyllum commune HMeeT deabie cnopbi. Ha stom odteKTe 
CAeaano mhoto padoT no reneTHKe h noseAeHHio HAep y dasHAHOMime- 
tob. Ochobhoh OTaHHHTenbHbiii npnsHaK — ToacTbie naacTHHKH, koto- 
pae paAHaabHO pacxoAHTCH ot Meera npHKpenaeHHH h pacinenaHioTCH 
BAoab. CiOAa >Ke othochtch poA Amanita, TaKJKe HMeioinHH deabie 
cnopbi. BoablHHHCTBO BHAOB 9T0T0 pOAa HAOBHTH. A. plialloideS — 
daeAHan noraiiKa — CMepTenbHO haobhthh rpnd, odpaayeT tokchh no- 
nunenTHAHoit npnpoAti,- coctohuihh H3 iZ-aMHHOKHcaoT.
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'A. muscaria— MyxoMop, Taxxce chjibho haobht. OdpasyeMbiH hm 
tokchh AeftcTByeT He tojibko KaK ha, ho h KaK raAAioiiHHoreHHoe Be- 
mecTBO. Poa Pluteus HMeeT poaoBbie cnopbi, TaK >Ke KaK Agaricus 
campestris h A. bisporus *—inaMHHHbOHBi. O6a poAa canpoijiHTbi h H3- 
BecTHbi KaK cBeAcSHBie rpnSbi.

npeAC'raBHTeneM nepnocnopoBbix rpnOoB hbahstch poA Coprinus, 
60AbIHHHCTB0 BHAOB KOTOpOTO — THHHHHbie H3B03Hbie TpIlSbi; HeKOTO­
pbie pacTyT b Jiecax KaK noACTHAonnbie canpoijnrrbi. XapaKTepnbi TeM, 
hto hx njioAOBbie Tena pacnjibiBaioTca npn cospeBaHHi-i.

K ceMeiicTBy Agaricaceae othochtch rpn6 Psilocybe mexicana, 
KOTOpblft CHHT3ACH CBHIH,eHHbIM rpH0OM y ApeBHHX aiJTeKOB. OHH HCj 
noAb3OBaAH 3tot rpn6 b cbohx pHTyaAbHbix p6pHAax. Kan yCTaHOBAe-1 
ho b nacTonmee BpeMH, Psilocybe mexicana oSpasyeT raAAionHHoreH-' 
Hoe BemecTBo—ihchaouhShh, Bbi3biBaiomee rajunoHKHamiH. IIchaouh- 
6hh 6jih3ok k aAKanoHAaM, coAepjKamnM hhaoabhoc koabiio. inieef 
b CBoeM cocTase a30T, (Jiocijiop, AeftcTByeT na nepBHyio CHCTeMy.

PaCTepOMMHeTbl '• ■'x ■ ‘ J
K racrepoMHueTaM othochtch roMo6a3HAHaAbHbie rpndbi, hmcio+ 

iHiie saMKHyTbie nnoAOBBie TeAa na nepBbix ctsahhx pasBHTHH h ne 
i-iMeromiie cnen.HaAbi-ibix OTBepcTHft aah pacnpocTpanenHH cnop. Ba3Hj 
Ahh, odpaayiomne thmchuh, 3aAaraiOTCH®HyTpn haoaoboto Tena n Sai- 
3HAH0Cn0pbI OCBodoJKAaiOTCH TOABKO Ah6o BCAeACTBHe paspbiBa, ah6o 
o6mero paspymeHHH o6oaohkh. Y mhothx racTepoMnueTOB ruMeHH- 
aABHBIH CA0H He pa3AHHHM K MOMCHTy C03peB3HHH Cnop, T3K K3K 6a- 
3HAHH 6bictpo paapymaiOTCH.

PacTepoMHueTbi HMeior AOBOAbuo pa3Hoo6pa3nyio (JiopMy haoao- 
bbix Ten. LIame Bcero ona KAy6neBHAHaH, UHOTAa SBesAnaTan hah b 
BHAe H07KKH C TOAOBKOH, B BHAe K0p3HH0HKH H T. A- FtAOAOBbie T6A3 
HMeiOT xopomo BbipanreHHyio o6oAonKy, HasniBaeMyio nepHAneM, ko- 
Topan hah paspbiBaeTCH nocAe cospesaHHH cnop, hah cnopbi octhiotch 
BHyTpH AO OCBo6o>KAeHHH BHeiHHHMH areHTBMH. FlepHAHH HaCTO T6M- 
nooKpaineHHbiH cnapyjKH, npeACTaBAneT co6oh HAOTHyio o6BepTKy H3 
6ecnA0AHbix th^i, y oahhx ona 6biBaeT oAnopoAHofi, y Apyrnx Ancjicfie- 
peHUHpOBana Ha HecKOAbKo anaTOMHHecKH pasAHHHMbix CAoeB. IIao- 
Ayinan nacTb 6a3HAHOKapna nasbiBaeTCH rAe6oft. Ona coctoht H3 no- 
AOCTefl H KaMep ■ pa3AHHH0H (JlOpMbl H IIpOCAOeK 6eCnA0AH0H TK3HH 
MCJKAy HHMH. B KaMepbl BAaiOTCH 6a3HAHH H pa3BI-IBaiOTCH 6a3HAHO- 
cnopbi. EIohth Bee racTepoMHiieTbi ■—nonBennbie caripoi^HTbi; jnmib’He- 
MHon-ie BCTpenaiOTCfl na thhaoh ApeBecHHe. XUh neKOTopbix bhaob H3- 
BecTHa cnoco6nocTb k MHKopH3oo6pa3OBaHHK>.

no KAaccinjniKanHH MapTHHa (Martin, 1961) racTepoMHiieTbi pa3- 
Acahiotch i-ia CAeAyiomHe hophakh: Hymenogastrales, Lycoperdales, 
Sclerodermaies, Phallales h Nidulariales. Bhaoboc pa3i-ioo6pa3He 
Hymenogastrales nesHanHTeAbHO. Boabihoh nopHAOK Lycoperdales 
BKAionaeT aojkacbhkh (Lycoperdori) h seMAHHbie 3B63aohkh (Geast- 
rum). npH co3peBaHHH rAe6a sthx rpndoB ct3hobhtch nbiAHmeii Mac-
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Phc. 34. nAOAOBbie Tejia Ge­
aster sp.

coft ot orpoMHoro KOJirmecTBa odpasyiomuxcH b Heft cnop. BoAbniHHCT- 
bo npeACTaBHTejieft — noHBeHHbie canpo<|)HTbi, pacTyT Ha hhhx, thhio- 
meft ApeBecnne, na seMJie b Jiecy hjih na nacrdiiinax h JiyxafiKax. He- 
KOTOpbie CbCAOdllbl b moaoaom BoapacTe (ao CO3peBaiIHH rjiedbl) .

K 3TOMy nopHAKy othochtch poA Calvatia (AOMACBHKH) , HMeiO- 
hjhh onenb KpynHbie HJioAOBbie Tejia AnaMeipoM 1—1,5 m h doAee. 
CnenHajibHbix npucnocodAeHHft aah ocboSojkachhh cnop ne hmciot. 
Calvatia coAep>KHT b riAOAOBbix Tejiax KajibBauHH — npOTHBOonyxojie- 

Boe BemecTBO, KOTopoe ii3BAeKaeTCH 
B BOAHbie SKCTpaKTbl. JJpyTOft pOA 
sToro nopHAKa Lycoperdon — odbin- 
Hbift aojkacbhk, pacTymnft no JiyraM 
h BBironaM. L. giganteum, H3BecTen 
CBOHMH KpynHbIMH pa3MepaMH. B HCH- 
Tpe ero haoaoboto TeAa no nanpaB- 
achhio k nepH(|)epHH saKJiaAJHBaiOTCH 
jia6HpHHT00(5pa3Hbie hoaocth, na ko- 
Topbix o6pa3yrc>TCH da3HAHH. Basn- 
Ahh pacnoAaraiOTCH na AHKapHOijiHT- 
HOM MHHeAHH H 33H0AHHI0T BCIO HO- 
AOCTb. PaSBHTHe HAST odblHHblM od- 
pasoM. Ha da3HAHHx (JiopMHpyiOTCH 
neTbipe oAHOHAepHbie da3HAHOcnopbi, 
KOTOpbie nOKpblBaiOTCH TOACTOft odo- 
AOHKOH. K MOMeHTy CO3peB3HHH MHO- 
THe Sa3HAH0Cn0pibI CTaHOBHTCH AByXT>- 
HAepHbiMH. Ohh sanoAiiniOT bcio no- 
aoctb dasHAHOKapna, a dasHAHH noA- 
hoctbio paspyinaiOTCH.

Zlpyroft poA Geaster HMeeT xa- 
paKTepnoe CTpoenne haoaoboto TeAa. Ero nepHAHft coctoht hs ne- 
CKOAbKHX CA06B. HapyjKHblft CAOft K MOMeHTy C03peB3HHH paCTpeCKI-I- 
B36TCH paAHaAbHO H 06p33yeT 3B63Ay. JIonSCTH 3Be3AbI OTTHdaiOTCH 
BHH3. Ha BepniHHe BHyrpeHHero icaoh nepnAHH BO3HHKaeT OTBepcTne, 
nepes KOTopoe BbinaAaioT cnopbi. JIonacTH HapyjKHoft nacTi-i nepHAHft 
OTTHdaiOTCH BHH3 BO BAaXKHyK) nOTOAy, npHHOAHHMaH BHyTpeHHKHO 
nacTb nepHAHH nanoAodHe hoxkck, h sarndaiOTCH KBepxy b cvxyio 
(pHC. 34).

npeACTaBHTeAH nopHAKa Sclerodermales hmbiot TOACTbift TBepAbift 
nepHAHH h TeMiiyio rAedy; nAOAOBbie TeAa KAydneBHAHofi (JiopMbi. Ot- 
AHHaiOTCH ot Lycoperdales tcm, hto He hmoiot hctko BbipaxteHHoro 
THMeHHH, OCodeHHO H3 paHHHX CT3AHHX paSBHTHH.

npeACTaBHTeAi-i'—poAbi Scleroderma, Tulostoma. S. verrucosum 
odbiHHbifi y nac rpi-id c haothhm HaseMHbiM haoaobmm tcaom, haobht.

HopHAOK Phallales HMeeT nandoAee caojkhoc CTpoenne haoaobo- 
ro TeAa cpeAH racrepoMHHeTOB h Bcex TpndoB Boodme. HpeACTaBHTeAb 
3toto nopHAKa Phallus impudicus BCTpenaeTCH KaK canpocjiHT b na- 
ihhx Aecax. nAOAOBoe tcao y stoto rpnda, KaK h y doAbniHHCTBa ra-
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CTepoMHixeTOB, sajiaraeTCH hoa seMJieft, 3a?eM bhxoaht Ha noBepxHOCTb 
B BH«e HHUeBHAHblX T6A, OACTHX SeJIOH HAOTHOH 060AOHKOH — BOAb- 
BOH, BHyTpeHHHH CAOH KOTOpOH SHaHHTeAbHO OCAII3HeH. Bo BHyTpeH- 
neii nacTH haoaoboto Tejia AH(})4)epeHn,HpyeTCH UHJiiiHjxpHHecKoe noAoe 
Teao co CTeHKaMH MopmHHncToro CTpoeHHH, saHHMaiomee oceBoe no- 
Aoxenne b flftue. BoKpyr ero BepxneH qacTii b bhac KOAOKona AH(j)(|)e-

Pnc. 35. n.noAOBbie Tejia Cyathus friatus

penijHpyeTCH HAonymaH rjieSa. Ilpn cospeBamin BOJibBa paspHBaeTCH, 
CTepmibHaH nacTb rjieSbi chjibho BHTHrHBaercH n bhhocht KBepxy njio- 
Aymyio nacTb c Gbshahhmh B bhac rySHaToro Tena, 6bicrpo ocjihshbio- 
myiocH. PacTa>KeHHe mojkst nponcxoAiiTb b revenue 5 nac nocjie pas- 
pbiBa nepHAHH npn 6jiaronpnHTHbix ycjioBiuix. 3areM rjie6a onenb 
SbiCTpo paapymaeTCH n cnopbi norpyntaiOTcn b >Kejieo6pa3Hyio nenpn- 
htho naxnymyio Maccy. 3tot sanax npiiBJieKaeT Myx, Koropbie sareM 
pasnocHT cnopbi. CrpyKTypa n iibct MopmiiHMCToro Teaa n inanonKii 
onenb BapbnpyioT. y poaa Mutinus «no>KKa» posoBas, a BepxHim njio- 
ayiuan nacrb Kpacnan.

K nopswKy Nidulariales othochtch bhabi fpm6ob, nasbiBaeMbie 
rnesAOBKaMH, njioAOBbie Teaa KOTOpbix coAep>KaT MaaeHbKiie TBepAbie 
CTpyKTypH, noxoJKHe Ha nfina b nTi-iHbHx rnesAbimKax. Ohh npeacTaB- 
jihiot co6oii o6pa3OBaHHH, Ha3HBaeMbie nepKAHOAHMH, sanararomiiecH 
b rjiede h odocodaHiomneca BMecTe c OKpyjKaiomen iix oSoaohkoh 
BHyTpeHHero nepHAnn. BnyTpeHHHH meAeBHAHan iioaocth hx BHCTAa- 
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i-ia caocm SasHAHH. 'Opu cospeBaHHH o6mnii nepHAHH haoaoboto Tejia 
pacKpbiBaeTCH na BepniHHe h nepHAHOAH obHaxcaioTca b bhag MaAenb- 
Kjix 6eAbix HHHeK, AOKamux KaK 6bi «b thcsac (b o6meM nepHAHH). 
y-poAa Nidularia nepHAHOAH jieJKaT b ,nepHAHH cboSoaho, a y poaob 
Crucibullum h Cyathus ohh npiiKpenAeHbi k CTeHKe haoaoboto TeAa 
Kax<AaH ocoSbiM >KryTOM rntj), AOCTHraiomHMH b pacnpaBJienHOM co- 
CTOHHHH HCCKOABKHX CaHTHMCTpOB AAHHbl (pHC. 35) . IIOCAe C03peB3HHH 
nepiiAHOAii gbinaAaioT hs nepHAHH. CoAepJKamnecH b hhx 6a3HAHOC- 
nopbi oc^ddiKAaioTcsi djiaroAapft paspymeHHio oSoaohkh nepH.iHOACH; 
(|)opMi>i. npeiiMynieCTBeiiiio BCTpenaiomHecH na thhaoh ApeBCCHHC h 
npHHHMaiOLn,He ynacTiie b ee paanoxeHHH. OcHOBHBie poabi Cyathus 
h Nidularia BCTpenaiOTCH noBcioAy.

CpeAH npeACTaBHTeAefi noAKAacca Homobasidiomycetidae ecTb 
HedoAbiiian rpynna, He HMeiomaH haoaobbix tca, oTHocnmaacH k no- 
pHAKy Exobasidiales. 3to napasHTbi na pacTeHnax,KoropBie odpasyioT 
6a3HAHH na noBepxHocTHOM c-Aoe TKaHH pacTeHHH rax x<e, KaK Taph- 
rinales, H3 KAacca cyMHaTBix rpndoB, KOTopbie napa3HTHpyiOT npe- 
HMymecTBeHHO Ha pacTemiHx H3 Ericaceae, BcrpenaiOTCH na ahctbhx 
nan. Ochobhoh poA ororo ceMeiicTBa Exobasidium. BasHAHH stoto 
rpufia (popMMpjzioTCM HenocpeACTBeHHO na AHKapHoipHTHOM mhhcahh 
Mex<Ay afiHAepMaAbHbiMH KneTKaMH xo3HHHa, npoHHKan nepea KyTH- 
KyAy, rAe odpasyiOT haothbih caoh. Monter odpasoBaTbcn 4, 6 hah 8 
dasHAHOcnop, b saBHCHMocTH ot noBeAeHHH HAep. flpn stom dasHAHo- 
cnopbi BCerAa oAHOHAepHH. Ohh npopacTaiOT nyreM HOHKOBaHHH, 06- 
pasya wiacTocnopbi, hah poctkoboh TpydKofi, KOTopaa HH(j)HHHpyeT 
pacTeHHef; <;■

HOAKJIACC heterobasidiomycetidae

Ochobhoh nopHAOK stoto noAKAacca Tremellales, npeACTaBHTeAH 
KOToporo canpotpHTHbie rpHdbi hmciot AOCTaTOHHo pasBHTbie nAOAO­
Bbie Teaa — 6a3HAHOKapnbi x<eneo6pa3HOH kohchctchhhh, ho hckoto- 
pbie BHAbl HMeiOT BOCKOBHAHbie nAOAOBbie TeAa. no KAaCCHfpHKaiiHH 
MapTHHa k 3T0My nopHAKy oTHecenbi rpudbi, HMeiomne 6a3HAHH h c 
nonepeHHbiMH h npoAonbHO-KpecTOodpasHo pacnoAo>KeHHbiMH nepe- 
ropoAKaMH. .Hx nAOAOBbie TeAa noAynaioT onpeAeAennbiH bha toabko 
bo BAaxcHyio noroAy, KorAa cahsb paadyxaeT, a npn BbicbixaHHH ohh 
npeBpamaiOTCH b MaAO3aMeTHbie kopohkh. Ba3HAHH pacnoAaraiotCH 
no noBepxHocTH haoaoboto TeAa hoa cahsbio, aoboabho npaBHABHbiM 
CAoeM. IlAOAOBbie Tena hmciot bha hah iiaockhx AenemeK HeonpeAe- 
achhbix onepTaHHH, KaK y Exidiopsis, hah b bhac mhcchehbix caHsh- 
ctbix tca, KaK y Tremella, HiiorAa aohbcthbix, noAKHMaiomuxca ot 
cydcTpara. HeKOTOpbie hmeiot BHeninee cxoactbo c THMeHOMHiieTaMH.

npeACTaBHTeAH Tremellales — npeHMymecTBeHHo canpocjniTbi na 
ApeBQCHBIX CyHBHX H HHHX, BBI3BIBaiOT pa3pymeHHe ApeBeCHHBI H pa3- 
AOJKeHHe ApeBecHbix octhtkob. HeKOTOpbie noceAHiOTCH h na jkhbom 
AepeBe. B nopHAOK Tremellales bxoaht hcckoabko ceMeficTB, cpeAH hhx 
Ceratobasidiaceae, Dacryomycetaceae, Tremellaceae, Auriculariaceae, 
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Septobasidiaceae. B CeMeiicTBO Ceratobasidiaceae bxoaht poa Cera- 
tobasidium, HHTepecn-biH reM; hto npeacraBJiaeT 'coSoh CBflayioinee 
3B6H0 MejKfly nOAKaaccaMH Heterobasidiomycetidae n Homobasidio­
mycetidae. Oh xapaKTepHsyeTCH' necenTHpoBaHHOH SasHAHeH, .KOTopaa 
3aKJiaABiBaeTCH KaK TcttjepHnecKaa inpodasHflHa, a sareM oSpasyeT ann- 
6a3HflHio. N\.nome Tremellales hmciot chjibho nHFMeHTiipoBaHHbie >kcji- 
Tbie hjih opaHJKeBbie njioAOBbie Tejia, ocoSchho npeACTaBHTejiH ceweH- 
cTBa Dacryomycetaceae. Hx iiHrMeHTamisi b ochobhom onpeaejiaeTca 
HajiimHeM p-KapOTHHa. npeACTaBHTejiH aroro ceMencTBa hmciot xa- 
paKTepHoe CTpoenne Sa3HAHH. Hx ranoSasHAHH oSpaayeTCH Ha AByxb- 
HAepHoii rH0e b bhag snauHTeAbHoro yAJi«HeHHH, a annbasHAHH <jjop- 
MHpyeTCH na Hen b bhac BHjibHaToro odpasoBaHHu. IIjioAOBbie Tejia 
BcerAa coctoht hs AHKapnocpHTHoro MHuejina. KpoMe toto, rpnd 06- 
pasyeT SoAbmoe hhcjio AByx'bHAepHbix ohahh. Dacryomyces ellisii, 
pacTym,HH na arape, ne HMeeT 6a3HAHH, ho oSpasyeT nerbipe Tnna Sec- 
nojibix cnop: ohahh, xjiaMHAOcnopbi, ajiJinncoHAHbie cnopbi, pacry- 
mne b nynKax (kohhahh), h 6ajuiHCTOcnopbi. IIocjieAHHe npeACTaB- 
JIHIOT SoAbHIOH HHTepeC, TaK KaK AOKa3bIBaK)T pOACTBO SaJIJIHCTOCIIO- 
pOBbix ApoiKiKeH Sporobolomycetaceae c Tremellales. XapaKTepHbiM 
AJiH ceMeiicTBa Tremellaceae hbjihctch to, hto Sa3HAHH 3Aecb oSpa- 
ayiOTCH c oahoh nonepenHOH h oahoh npoAOJibnofi neperopoAKoii. ^a- 
pa TaioKe MHrpnpyioT hs pa3AeJieHHbix nacTeii SasHAHH b SasHAHOcno- 
pbi. npeACTaBHTejiH stoto ceMeiicTBa hmciot paanooSpasHbie no (popMe 
h HBeTy njioAOBbie Tejia, KOTOpbie MoryT SbiTb b bhac kopohkh hjih 
CTep>KHH. HnorAa Been 6a3HAHOKapri npeACTaBJien KaK tohkhh cjioh 
jKeJieobpaaHbix mcp, obpasyioinnx 6a3HAHii. nseT hjioaobbix tcji mo- 
>KeT SbiTb cepbiM, nypnypHbiM, KopmineBbiM.

CeMeiicTBO Auriculariaceae xapaKTepHsyeTcn nonepe.HHbiMH nepe- 
ropoAK3MH y 6a3HAHH, Koropan mojkct 6biTb AHcjnpepentW063113 HJIH 
HeAn^^epeHmipOBaHa na THno6a3HAHio h jiiiiuasH.iHio. y neKOTopbix 
BHAOB npobaSHAHH pa3BHBaeTCH B HHCTy, CT6HKH KOTOpOH He BcerAa 
CHJibiio yTOJiiiienbi. njioAOBbie Tejia SbiBaiOTpbixjibie b BHAe cnjieTeHHH 
thcJ), iok y Helicobasidium, xopomo pa3BHTbie Sojibinne njioAOBbie Te­
jia, KaK y Hirneola, xcejieoSpasHbie hjih KoxcHCTbie. BojibinnHCTBo H3 
hhx canpocpHTbi, ho ecTb h napasHTbi na'Mxax h KopHHx hbctkobbix 
paCTCHHH. '

Hanbojiee pacnpoCTpaneHHbiH npeACTaBHTejib stofo ceMencTBa 
Hirneola auricula c KpynnbiMH hjioaobbimh TejiaMii, HanoMHHaiomH- 
mh nejioBenecKoe yxo. Ero SasHAHH pacnojiaraiOTca Ha hkhchch CTopo- 
He njioAOBoro Tejia h cenTHpoBanbi, a SasHAHOcnopa HMeeT H30FHy- 
Tyio (JiopMy. BcKope noeJie odpasoBaHHH ona CTanoBiiTCH MHoroKJieTO’i- 
hoh. H. auricula oahh H3 nepBbix 6a3HAH0MHii.eT0B, y KOToporo Shi­
ah OTKpblTM AOJIHHOpbl.

" nOAKJIACC TEIIOMYCETIDAE

B noAKJiacc bxoaht nopHAKHiUstilaginales (rojiOBHeBbie) h Ure- 
dinaies (pJKaBHHHHHie), npeACTaBJieHHbie HCKjnonHTejibHO n-apa3HTHbi-
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mh rpHdaMH. npeacTaBHTejiH sthx nopaflKOB AiimeHbi hjioaobmx Ten. 
TojiOBHeBBie rpndbi b npnpOAe napa3HTHpyiOT na pacreHHHX, ho 
ohh He CTporo odjiHraTHbie napaaHTbi. Hx mojkho KyAbTHBHpoBaTb na 
HCKyccTBeHHofi nHTaTejibHOH cpeAe, nojiynaa Ha nefi hoahmh jkhshch- 
Hbiii hhkji ot TejiefiTocnopH (npodasHAHn) ao TejieHTOcnopti. Ochob- 
Hbie ceMeiicTBa nopHAKa Ustilaginales.— Ustilaginaceae n Tilletia- 
ceae. Y nepBbix daauAHH paaAejienbi nonepenubiMH neperopoAKaMH, y 
BTOpbIX---TaKOFO AeAeHHH HOT H 633HAHH npeACTBBAHIOT codon oAHy
KAeTKy.

Oahbb (Olive, 1968) odnapyjKHA hobbih canpo^iiTHbift poA da3H- 
AwaAbHbix rpndoB, Ha3BaHHbifi Filobasidium, BbiAeneHHbiii b cneiiHanb- 
Hoe ceMeficTBO Filobasidiaceae, KOTopoe na ochob3Hhh CTpoeniin 5a- 
3HAHH H HHKAa p33BHTHH M05KH0 0TH6CTH K nopHAKy Ustilaginales, 
XOTH ero HHKA pa3BHTHH HeCKOAbKO H OTAHHaeTCH OT THHHHHOTO HHK­
Aa 3THX TpHdoB. ErO 6a3HAHOCHOpbI np0paCT3I0T B SAaCTOCHOpbl H od- 
pasyiOT ApoxuKenoAodHbie koaohhh. 3areM b pesyAbrare cahhhhh 
SAacTocnop odpasyeTCH npancKOBbiH AHKapHotjjHTHbiii MHireAHH, odpa- 
syioiHHH npoda3HAHH, H3 KOTopbix pasBHBaioTCH SaspiAHOcnopbi. Ba- 
3HAHH odbiHHO HecyT 8 dasriAHOcnop. HanHHHe y Hero apohokcboh CTa­
AHH roBopHT o 6ah3octh ero c apohokcbbimh opraHH3MaMH.

npeACTaBHTeAH nopHAKa Uredinales ao. nocAeAHero BpeMenn pac- 
CMaTpHBaAHCb K3K CTpOTHe odAHraTHbie napa3HTbI PI KyAbTHBHpOB3HHe 
HX CHHTaAOCb HCB03M0>KHbIM.

BnepBbie KyAbTypa pncaBHHHHbix rpHdoB 6 ma a noAyqena rpyn- 
hoh aBCTpaAHHCKHx ynenbix (Williams a. oth., 1966) h sareM ocymecT- 
BAena raK/Ke b KanaAe h CIIIA (Turel, 1969). TeM ne Menee noAyne- 
HHe KyAbTypbi p>KaBHHHHbix rpnSoB no-npeJKHeMy npeAcraBAHeT SoAb- 
rnne TpyAHocTH. HoaTowy, ccah nenbSH roBopHTb od odnnraTHOM na- 
pa3HTH3Me y pjKaBHHHHbix rpndoB, tbm He Menee MonreT npofi™ enje 
HecKOAbKo act, npe>KAe neM hx KyAbTypa CTaneT odbmHbiM HBAeHHeM.

KJIACC DEUTEROMYCETES (FUNGI IMPERFECTI)

Deuteromycetes — HecoBepmeHHbie rpndbi, HCKyccTBeHHO odbeAH- 
HHeMan b KAacc rpynna rpndoB, KOTOpan BKAionaeT <J)opMbi c xopomo 
pa3BHTbIM CeHTHpOBaHHblM MHOTOKAeTOHHblM MHH6AH6M, HO npeACTaBH­
TeAH KOTOpOH He HMCIOT HOAOBBIX CHOpOHOHieHHH, H H3B6CTHbI TOAbKO 
B KOHHAHaAbHOH CTHAHH.

BepoHTHo, HecoBepmeHHbie rpndbi npeACTaBAHior codon kohhah- 
aAbnyjo CTaAmo acKOMimeTOB, pence — sto KOHHAHaAbHbie cnopono- 
HieHHH daSHAHOMHHeTOB. nOATBepJKAeHHCM 3T0My CAyJKHT TO, ATO B 
HeKoropbix CAynanx mm naxoAHM Bbicuine cnopoHonieHHH sthx rpndoB 
b npnpoAe, hah hx ynaeTCH noAyriHTb na ncKyccTBennbix nHTareAb- 
Hbix cpenax b KyAbType mhoto act cnycTH nocAe Toro, KaK rpnd dbiA 
onncan BnepBbie.

Tpudbi, y KOTopbix KOHHAHaAbHbie cnopoHomeHHH dbiAH oncpbiTbi 
paHbine coBepineHHbix, hmciot ABa nasBanHH, Tax KaK KOHHAnaAbHan 
H IIOAOB3H CTaAHH dbiAH Ha3BaHbI OTAeAbHO H COXpaHHAH CBOH CaMO- 
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CTOHTejibHbie poflOBbie h bhaobhc HaaBamiH. HanpiiMep, Fusarium 
moniliforme — KonHAHaAbnaa ct3ahh, Gibberella fujikuroi — cyma- 
Tas, Helminthosporium victoria—Cochliobolus victoria h t. a.

HasBamia poaob necoBepmeHHbix rpn6oB hbahiotch oOmenpumi- 
TblMH, HO HOCKOAbKy eCTeCTBCHHajI KA3CCH(J)HKaHHH HX H6BO3MOJKH3,. 
OHH paCCMaTpHBaiOTCH KaK $)OpM-pOAbI.

Ho Mepe naxojKAeHHH bhcihhx cnopoHomeHHH y necoBepmeHHbix 
rpn6oB ohh pacnpeAejisiioTCH b cooTBeTCTByromne KAaccbi ii hophakh 
bhcihhx rpndoB h TorAa saHHMaiOT onpeAeAennoe Mecro b ecTecTBen- 
HOH CHCTeMe.

TeM ne Menee ecTb y6eAHTeAbnbie AOKasareAbCTBa toto, hto pHA 
bhaob necoBepmeHHbix rpndoB mojkct cymecTBOBaTb HCKAio'-iHTejibHO 
B KOHHAHaAbHOH CTaAHH BCAeACTBHe yTpaTbl HMH B X0A6 3B0AI0HHH 
noAOBbix cnopoHoineHHH h hhahhhh napaceKcyaAbHoro HHKAa. TorAa 
HX MOJKHO paCCM3TpHB3Tb KaK HOByro HBOAIOHHOHHyiO BCTBb.

Ro-BHAHMOMy, 3BOAIOHHH HOAOBblX H KOHHAH3AbHbIX CHOpOHOIHe- 
hhh iiiAa b pasAHHHbix CHCTeMaTHHecKHx rpynnax rpnSoB c neoAHHa- 
KOBOH HHTeHCHBHOCTblO H B p33HbIX HanpaBACHHHX, y HCKOTOpblX TpyHIT 
onpeAeAeHHo b HanpaBAemm yracaHHH hoaoboto nponecca h yBeAime- 
hhh poAH 6ecnoAoro cnoponomeHHH b coxpaneHHH bhas, b qacTHOCTH,. 
3a cneT 3HaqHTeAbHoro ycAoxmeHHH KOHHAHaAbHoro annapara (Chao- 
poBa, 1967).

Taxoe ycAo>KHeHHe KOHHAHaAbHoro annapara c nocTenennoH no- 
Tepeii hoaoboto cnoponomeHHH mojkho Ha6AK>AaTb y rpnSoB poaob 
Penicillum h Aspergillus nopHAKa Eurotiales (cyMqaTbix rpn6oB), Ha 
hto BnepBbie 6wao oSpameno BUHManne T. n. Chsoboh (1953). B npe- 
AeAax poAa Penicillum TaKoe ycAOJKHenne KOHHAHaAbHoro cnopono- 
HienHH nponcxoAHT b HanpaBAeHHH ot ceKHHH Monoverticillata, HMero- 
meft naHMenee pasBHTbie oAHOMyTOBnaTbie KOHHAneHocubi, nepe3 cei<- 
uhio Biverticillata-symmetrica c AByxT>HpycHbiMH KOHHAHeHociiaMH,. 
k ceKHHH Asymmetrica c moihhhmh TpexibapycHbiMH acHMMeTpHHHHMH 
KHCTOHKaMH. OAHOBpeMeHHO HanSOAbHiee HHCAO BHAOB, HMeromHX no- 
AOByio CTaAHio, npnxoAHTCH na cckhhio Monoverticillata, 3HanHTeA,bHO 
MeHbme hx b ceKHHH Biverticillata-symmetrica. H, naKonen, b onenb. 
o6njHpHofi ceKHHH Asymmetrica ohh npeACTaBAeHbi eAHHHHHbiMH bh- 
AaMH.

¥ poAa Aspergillus TaK?Ke SoAbimiHCTBo bhaob c cyMnaToft cra- 
AHeii HMeiOT Menee pasBHTbie KOHHAHenocHbi c oahhm HpycoM (JmaAHA; 
y SOAbHIHHCTBa BHAOB, HMeiOHJHX AByX'bHpyCHbie KOHHAHeHOCHbl, HO- 
AOBan CTaAHH yTpanena.

RoTepH HOAOBblX CnOpOHOHieHHH MOTAa npOHCXOAHTb B CaMbIX 
OTAaAeHHbix rpynnax acKOMHueTOB h npnBOAHTb k o6pa3OBaHHio cxoa- 
HblX KOHBepreHTHbIX (jlOpM KOHHAHaAbHbIX CnOpOHOHieHHH y pa3HbIX 
Poaob cyMnaTbix rpn6oB. TaK, nanpHMep, y Sartoria, Eurotium kohh- 
AnaAbHoe cnoponomeHHe oahoto (JiopM-poAa Aspergillus. V poaob 
Emericilopsisy Nectria, Hypomyces KonnAnaAbHoe cnoponomeHHe oa- 
Horo Tima Cephalosporium. Nectria, Gallonectria, Gibberella hmciot 
KOHiiAHaAbnoe cnoponomeHHe Tima Fusarium. H naofiopoT, ecTb cbh- 
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HeTejibCTBa roro, hto KOHHAMAbHofe cnopOHOurefine SBOAioniioHHpyeT 
caMOCTOHTejibHQ, b pesyAbfare Hero y oAHoro poAa cyMnarax rpndoB, 
HanpnMep y Hypomyces, oho mojkbt othochtbch k pdAaM Fusarium, 
Tubercularia, Dactylium, Diplosporium.

BOAbllJHHCTBO MHKOAOI’OB AAH KAaCCI-I(|)HKaiI,HH HeCOBepHieHHblX 
rpndoB noAbsyiOTCH ao HacTOfimero BpeMeHH chctcmoh CaKKapAO 
(Saccardo, 1880). Sts cncreMa ocnoBbiBaeTCH na npeACTaBAeminx od 
ncKyccTBeHHOCTH rpynnbi HecoBepmeHHbix rpndoB h b odmeM cboaht- 
ch k KaTajiorHBamiH (J)opM ii eosAannio cxeMbi onpeAeAeHHH. Oahsko 
ona yAodna n nandoAee hoaho orpaiKaeT MHoroodpasne $)opM b rpyn- 
ne HecoBepmeHHbix rpndoB.

B ocHOBy cBoefi chctcmbi CaxKapAO hoaoikha CTpoeHHe n od-beAH- 
HeHiie cnopoHOCHbix CTpyKTyp. Ha ocHOBaHHii Hero oh BbiAenneT 3 no­
pHAKa: Hyphomycetales (Moniliales), Melanconiales, Sphaeropsida- 
les.

IlopHAOK Hyphomycetales — Hai-idoAbmHfi nopHAOK HecoBepmeH­
Hbix rpndoB, BKjnonaiom.iiH ao 10 000 bhaob. CpeAH npeACTaBHTejiefi 
SToro nopHAKa mhoto THnHHHbix noHBeuHbix odiiTaTejien — canpofjn-i- 
tob, nrpaioiHHx b nefi doAbinyio poAb. Mnonie npeACTaBHTeAH naTO- 
reHHbi aah pacTeniifi, a HeKOTOpbie n aah neAOBeKa. CioAa me othocht­
ch ApoxoKi-i ii Apo>K>KenoAodHbie rpndbi, ne odpasyiomne acKocnop.

K nopHAKy Hyphomycetales othochtch $)0pMbi, HMeiomi-ie kohh- 
AHeHociibi, CBodoAHO odpasyioiiiHecH npHMo na MHiiejiHii, hjih coeAH- 
HeHHbie b KopeMim, ho des cnemiajibHbix BMecTHjnim.

nopHAOK Hyphomycetales CaKKapAO pasAejiHeT na 4 ceMeftcTBa. 
Mucedinaceae h Dematiaceae — na ocHOBaHuH oTcyTCTBiin hah nann- 
Hi-iH tcmhoto nm-MeHTa; Stilbaceae — na ocHOBanmi odteAHHeHna ko- 
HiiAHeHocneB b KopeMim ii ceMeficTBO Tuberculariaceae — i-ia ocnoBa- 
hhh pacnoAOJKeHHH KOHHAHenocHeB b BHAe CKonneHiifi — ciiopoAoxriii. 
K ceMefiCTBy Mucedinaceae, 1-iMeiom.eMy CBeTAOOKpameHHbifi hjih 
OecHBeTHbifi MHiieAHH ji cnopoHomeHHH, othochtch mnpoKo pac- 
npocTpaHeHHbie b nouBe poabi Aspergillus, Penicillium, Verticillium, 
Arthrobotrys, Trichothecium, Cephalosporium n Ap. K ceMeficTBy De­
matiaceae othochtch rpndbi, iiMeiomne TeMnbie rmjibi ii kohhahh; 
iiHorAa TeMHbiMH ObiBaioT jn-i6o rmjibi, jihOo kohhahh. OcHOBHbie npeA­
CTaBHTeAH— poAbi Cladosporium, Alternaria, Stemphylium h Ap. 
BoAbmiiiicTBO H3 hhx — noHBeHHbie canpoi|)HTbi HAH (JiaKyAbTaTHBHbie 
napasiiTbi pacTeHiifi, HeKOTOpbie onn^HTbi na pacTeHiiHX.

K ceMeficTBy Stilbaceae othochtch poAti Stysanus, Graphium 
11 Ap. — canpoijniTbi, hah (JiaKyAbTaTHBHbie napasiiTbi. K ceMeficTBy 
Tuberculariaceae othochtch poabi Tubercularia, Volutella, Fusari­
um 11 Ap.

HopHAOK Melanconiales BbiAeAneTCH na ocHOBaHHii Toro, hto ko- 
HHAneHocubi y npeAcTaBiiTeAeft stoto nopHAKa odpasyiOTCH cnnom- 
HbiM CAoeM b BHAe Aoxa. B ochobhom ciOAa othochtCh uapasiiTHbie 
4>opMbi, Aoma (auepByAH) kotopbix odpasyiOTCH noA KyTiiKyAoft hah 
hoa smiAepMHCOM pacTHTeAbnoft TKami. ttopHAOK Sphaeropsidales 
BbiAeAHeTCH Ha ocHOBaimii tofo, hto KOHHAHaAbHbie cnopoHomeHHH 
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nxoAHmHx cioAa bhaob odpasyiOTca b cneimaAbHbix BMecTHAHinax— 
miKHiiAax. FIiiKHHAbi HecKOJibKo HanoMHHaiOT no CBoewy CTpoennio 
HAOAOBbie TeAa cyMnaTbix rpndoB •—nepHTeiinn. Ohh hmciot oKpyr- 
.iiyio, KyBiHHHOBHAHyio, TpymeBHAHyio 4>opMy pasMepoM necKOAbKo 
MHAAIIMCTpOB. COCTOHT H3 nCeBAOnapCHXHMaTHHeCKOH TK3HH HAH HpeA- 
< raBAHiOT coSoh HacToamyio Txaiib kojkhctoii hah yraiiCTOH kohch-

Phc. 36^ Tiinti cnopooCpasoBaHiia y HecoBepiueHHbix rpndoB:
I — djiacTOCnopbi; II — npojin<j)epnpyioinne kohhahh; III — 4>na.TO- 
cnop.M; IV —- 6a3nneTajibHi>ie apTpocnopbi; V — nopocnopw; VI — 
apTpocnopbi; VII — MepucTeMaTH'iecKHe 6jiacTocnopM; VIII — 6a3H- 

nerajibHbie, HaKJioHHoodpasyiomHeiiH dAaCTOcnopbi

ctchithh. Crc>Aa othochtch poAbi Coniothirium, Aposphaeria, Phoma, 
Dendrophoma — no'iBeimbie canpotJiKTbi h (JjaKyabTaTHBHwe napasn- 
Tbl Ha paCTeHHHX;

Eme BbiAeAaeTca HCKyccTBeHHbiH nopHAOK—^Mycelia sterilia, xy- 
Aa othochtch (jiopMbi, BooSiiie ne o6pa3yioin.He cnopoHomeHHH. Hosto- 
My BbiAeAenne bhaob b stom nopHAKe eme doAee ycAOBHO. HandoAee 
HSBecTHbie poAbi Rhizoctonia, HMeiomne, no-BHAHMOMy, noAOByio CTa- 
Aiiio Corticium, n Pellicularia, OTHocamnecs k dasHAi-ioMimeTaM.
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Xbios (Hughes, 1953) npeAJio>KHA HOByio KnaccmJjHKaunio nopHA­
Ka fh^omhuctob HecoBepmeHHbix rpndoB na ochobb Mop^oreHe'rane- 
ckhx npH3HaKOB n xapaKTepa cnoporenesa.

Ho CHCTeMe Xbiosa rpndbi nopHAKa Hyphomycetales na ocnoBe 
cnoporeuesa mojkho acjihth na HecKOJibKO rpynn, KOTopbie Xbios nasbi- 
BaeT ceKHHHMH (puc. 36).

Xbios pasflejineT nopHAOK Hyphomycetales na cjiejiyiomne ceK­
UHH.

CeKu.Hn I. O6"beAHHHeT THijioMHueTbi, odpasyiomue dJiacTocnopbi, 
t. e. cnopbi, (JiopMHpyioinnecH b bhac HedoJibiuHX BSAyTnii na kohh- 
AHenocuax, KOTopbie nocieneHHO yBejiummaiOTCH b pasMepax, h ocTa- 
iotch Jindo oamhohhmmh, jindo odpasyiOT uchohkh. y npeACTaBHTejieu, 
odpasyromnx oAUHonnbie dJiacTocnopbi, ohh pasBHBaiOTCH na sydnn- 
Kax. K 9toh ceKUHH othochtch poAbi Cladosporium, Bispora, Septo- 
nema.

CeKuiiH II. Kohhahh odpasyiOTCH KaK TepMHHajibHbie BSAyTHH 
npocToro hjih pasBeTBJieHHoro KOHHAHeHocua. HoBbie nocjieAOBaTejib- 
Hbie tohkh pocra KOHHAHeHocua odpasyiOTCH cdoKy n cABHraiOT pa- 
nee odpasoBaBHiHecH kohhahh. B npouecce cnoporenesa kohhahchoc- 
Ubi yAJiHHHioTCH (//elminthosporium) hjih npnodpeTaiOT yTOJimeHHH 
(Arthrobotrys, Ramularid). HuorAa odpasyiOT AOJKHbie uenonKH.

CeKUHH III. OdbeAHnneT bhabi c TepMUHajiBHbiMH xjiaMHAOcnopa- 
mh (ajieiipocnopaMH), t. e. TOJicrocTeHHbiMH cnopaMH, odpasyiom.HMH- 
ch b pesyjibTaTe chjibhoto BSAyTHH mhucjihh. HnorAa odpasyior jio>k- 
Hbie uenoHKH (Trichocladium).

CeKUHH IV. Kohhahh (tfmajiocnopbi) odpasyiOTCH na Bepmune 
t]majiHA — BbipocTOB dyTbijibnaTofi cneuH^HuecKOH (JiopMbi na Bepuin- 
ne KOHHAHeHocua, HMeioiuHX 3aMeTHbiH BopoTHHuoK (Phialophoro.) 
hjih des Hero (Verticillium).

CeKUHH V. BKJiioqaeT (JiopMbi, odpasyiomne b npouecce pocTa 
amiKajibHOH odjiac™ hcthkhbic uchohkh (MepncTeMaTnnecKne aprpo- 
cnopw), hjih rpndbi, odpasyiomne hcthkhmc uenouKii nocTeneuHO co- 
speBaioiuHx kohhahh, b pesyjibTaTe MepncTeMaTnnecKoro pocTa ann- 
KajIbHOH 3OHbI KOHHAHeHOCUa.

CeKUHH VI. OdneAHHueT bhabi, odpasyioiune kohhahh nepes no­
pbi (nyTeM nouKOBaunH nepes nopbi b ctchkc KOHHAHeHocua — nopo- 
cnopbi). nopocnopbi odbinno tojictoctchkhc, pasBimaiOTCH no oahoh 
annKajibHo n jiaTepajiuno (Helminthosporium) peiKe — b aKponerajib- 
hbix uenomcax (Diplococcium).

CeKuiiH VII. Kohhahh odpasyiOTCH nyTeM dasimeTajibHOH cjspar- 
MCHTaUHH KOHHAHeHocua HJIH HUjlbl, T. e. HBJIHIOTCH apTpOCHOpaMH, 
hjih kohhahh odpasyiOTCH b pesyjibTaTe pacHJieneHHH rm|)bi mhucjihh 
na oTAejibHbie kjictkh — apTpocnopbi (Geotrichum, Oidiodendron).

CeKUHH VIII. XapaKTepnsyeTCH dasajibHbiM poctom kohhahchoc- 
ueB, na KOTopbix kohhahh odpasyiOTCH no oahoh ariHKajibHO n Jiare- 
pajibHo, odbiHHO MypaJibHbie (Dictyoarthrinium).

B AajibHeiimeM pHA nccjieAOBaTeAen (Tubaki, 1958),. (Subrama­
nian, 1962, 1963) npeAJiojKHJiH cboh cxcmbi KjiaccHtjiHKauHH rmJiOMHue- 
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TOB, OCHOBaHHbie Ha TOM >KC MOp^OreHeTHHCCKOM npHHUHne, KOTOpbie 
HBiiJiHCb HacTHHHo AonojiHeHHeM cxeMH XbK>3a, qacTHHHo ee MOAH(J)H- 
Kait'HHMH. CxeMH Xbioaa, Ty6aKH, CySpaMaHiiana CBnaaHH c ran.no- 
iiahoh CTaAnefi cymecTBOBaHBH bhah, paccMarpiiBaioT HecoBepmeHHbie 
i pn6bi Kax caMocTOHTejibHyio rpynny oprannaMOB, chocoShhx k ahab- 
iieiimeH sboaiouhh b ranuoHAHOH cTaann.

OanaKo sth cxeMH noKa eme nejibaa paccMaTpnBaTb KaK cncTeMy, 
OHH HBJI5II0TCH TOJIBKO H0AX0A0M K HOBOH CHCTeMe TH(|)OMHU,eTOB, T3K 
KaK ASAeKO’He nOJIHOCTblO OXBaTblBaiOT BCe H3BeCTHbie pOAbl 3T0H 
rpynnbi. .ZJjih ee nocTpoeHHn neoSxoAHMa o6pa6oTKa na Mop4)orene- 
TimecKOM npHHUHne Bcex MaTepuauoB, kotophimh pacnojiaraei’ coBpe- 
MeHHaH MHKOAOTHH.



HacTb !I

9K0JI0rWfl nOMBEHHHX EPHBOB

T ji a b a 4

OBIUHE CBEAEHM5I HO 3KOJ1OEMH EPHBOB

nOJIOTKEHUE EPHBOB B 9KOCHCTEME 
H 9KOJIOEM1ECKME TPynnbl EPHBOB

Skojiofhh — HayKa, nccjieayiomaa saKOHOMepHOCTii jKH3Heae- 
TeJIbHOCTH OpraHH3MOB B HX eCTeCTBeHHOH Cpeae odHTaHHH. B co- 
epjKaHiie 3koaofhh oSaaaTejiBHo bxoaht nsyneirae BsanMooTHonieHHH 
pranH3Ma h cpe/ibi, BsaHMOOTHoinennH opraHH3Ma c ApyrHMH opra- 
HSMaMH.

npn paCCMOTpeHHH JHOSblX BOnpOCOB 3K0JI0FHH MH CTajIKHBaeMCH 
HOHHTHeM SKOCHCTeMbl. Ka>KAbIH HHAHBHAyyM He H633BHCHM OT APy- 

hx JKHBBix cymecTB h aSnoTHnecKOH cpeAH, a nanpoTHB, Bee bhah 
peACTaBAHiOT co6oh B3aHMOAewcTByionj(He h BsaHMoaaBHCHMbie nacTH 
ojiee KpynHbix cahhhh, cocraBAHioniHX eAHHyio, nopMajibno 4>yHK- 
HOHHpyjoinyio CHCTeMy. SKOCHCTeMa — coBOKynnocTb SnoTHqecKHX h 
dHOTHHeCKHX SJieMeHTOB, CBH3aHHbIX npOCTpaHCTBeHHO H $yHKIJ,HO- 
aJIbHO, B pesyAbTaTe B3aHMOAeHCTBHH KOTOpbix CO3AaeTC5I A0CT3T0H- 
0 CTafinjibHaa cncieMa, rAe HMeeT MecTO KpyroBopoT BemecTB h 06- 
en sHepTHeft MextAy jkhbhmh h hokhbhmh ee nacTSMH. B skochctc- 
e ocymecTBAaeTCH (J)yHKiiHOHHpOBaHHe opraHH3MOB h BsaHMOAeiiCT- 
ae hx Apyr c ApyroM h BHeniHeft cpeAoii (OnyM, 1968).

CymecTByioT ofiman skoaothh h skoaothh OTAeAbHHx rpynn op- 
1HH3M0B, (|)yHKn,HOHHpyiOmHX B 3K0CHCT6Me. 06mafl 3K0JI0THH, HAH 
IHSKOJIOrHH, 33HHMaeTC5I H3yneHH6M OfimHX 33K0H0MepH0CTen 4>yHK- 
HOHHpOBaHHH 3K0CHCT6MbI B H.6A0M, T. e. H3ylieHHeM npOAyKTHBHOCTH 
2H0BHHX rpynn opraHH3MOB, cocTaBjiHiomux sKocncTeMy, hhtchchbho- 
m hx oftMena, cnopocTH npeBpaipeHHH BemecTBa h aiieprnH.
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Okoaothh OTflejibHbix rpynn opraHHSMOB, hjih ayTQOKOjiorHH, 3a- 
iiiiMaeTCH H3yqeHHeM saKOHOMepHOCTeft jkhshh OTAeAbHbix ee cocTaB- 
imioihhx, nsyneiiHeM bahhhhh (JiakTopOB BHemnefi cpeAbi na pa3BHTiie- 
rex hah HHbix coodmecTB h hx odparnoe bahhhhc na cpeay, nsyneHH- 
I'M OCOdeHHOCTCH 3THX OpraHHSMOB, OHpeneJIHIOIHHX HX pa3BHTHe B 
rex hjih HHbix ycjioBHHX bhchihch cpeAbi.

QTAHHHTCAbHOH HCpTOH COBpeMeHHOTO 3T3H3 pa3BHTHH 9K0A0THK 
mbahctch to, tio oTHoineHHe opraHHSMOB k cpeAe paCCMaTpHBaeTCH 
na nonyjiHiiHOHHOM ypoBne, t. e. Hejibio aKOJiorHH hbahctch ne H3yne- 
1IIIC B33HMOCBH3H OTAeAbHOTO opraHHSMa CO CpCAOH, a H3yHCHHe B3a- 
IIMOCBH31I II npHCnOCoSHTeJIbHblX peaKHHH nonyjIHH'HHC yCAOBHHMH 
cymecTBOBaHHH. flpoHecc ocbochha hchshchhbix apeajioB, npHcnocod- 
jicHiie k ycjioBHHM BHeniHeri cpeAbi nponcxoAHT ne OTAeAbHHMH oco- 
6hmh, a nonyAHHHeH ksk (JiyHKiiHOHajibHoro iieaoro. AaJiee 9to ocBoe- 
ime npoAOAiKaeTca KaK HHTerpan.Hn bhaobwx nonyAHiinn b coodmecT- 
B3 H 6H0IieH03bI.

XapaKTepnoii nepTOH skoaothh rpndoB, ksk Boodme Bcex Miiicpo- 
OpraHH3MOB, BO-liepBbIX, HBAHCTCH TO, ATO 3K0A0THI0 HX MOIKHO p3C- 
CMaTpHBaTb TOAbKO K3K HOnyAHHHOHHyiO, TSK K3K MHKpOOpraHH3MbI 
B AK)dbIX yCAOBHHX, B OTJIHHHe, HaHpHMep, OT HeKOTOpbIX IKHBOTHbIX, 
cyniecTByioT ne ksk oTAeAbHbie HHAHBHAyyMbi, a Kai< hx nony..'ifinHH. 
Bo-BTOpbIX, OHH TeCHO CBH33HbI C Cy6CTp3TOM, o6a3A3IOT 6oAbHIOH 110- 
BepxHocTbio BcacbiBaHHH, nHTaHne hx nponcxoAHT no aAcop6n,HOHHOMy 
Timy. B cbok) onepeAb ohh oKasbiBaioT aKTHBHoe bahhhhb na OKpy- 
>Kaiomyio cpeay nepe3 nponyKTbi MeTa6oAH3Ma,

TpH6bi HMeiOT pHA MopijioAorHHecKHX, (JiHSHOAorHHecKHX h reHe- 
TiiHecKHx ocodeHHocTeii, KOTopbie onpeAejimoT cneiiH^HKy hx B3aHM0- 
OTiiomeHHH co cpeAofi. Ohh xapaKTepnsyiOTCH MHHefliiaflbHbiM CTpoe- 
iineM, dbicTpbiM BepxymenHbiM poctom mhucaha b AJinny, aKTHBHbiM 
MeTadoAHSMOM. Bee sto cnocodcTByeT dbiCTpoft KOAQHHsaiiHH cydcT- 
paTa n MoiKeT npiiBOAHTb k. dbicrpoMy HCTomeHHio nocAeAHero, Mho- 
itim rpudaM CBOHCTBem-ia cnocodnocTb odpasoBMBaTb TOKCHnecKHe 
iipoAyKTbi, hto eme doAbine noBbimaeT hx KOHKypenTocnocodHocTb 3a 
ocBoeHHe cydcTpaTa.

no Mepe HCTomeHHH cydcTpara MeradoAHSM saMe-AAneTCH, ho 
nponcxoAHT onpeAeAeHHbie noAesiibie MopcjiojiorHnecKiie HSMeneHiiH 
opranii3Ma, odpasyiOTCH XAaMHAOcnopbi hah Apyrne noKoaimiecH kact- 
kii. npespameHHe mhiicahh b noKosniHeca kactkh hosboahct hm ne- 
peHocHTb HedAaronpiiHTHbie ycAOBHH hah nepeMemarbCH c oahoto 
cydcTpaTa na Apyroii, tsk KaK cnopbi rpndoB hmciot puA npncnocod- 
jichhh aah pacceHBaHHH.

HaAHHHe reTepoKapHOSHca y rpndoB AeaaeT hx BecbMa Aadnnb- 
IlblMI-I B rCHCTHHCCKOM OTHOIHCHHH H odyCAOBAHBaeT HX BblCOKyiO aASH- 
TI-IBHOCTb K yCAOBHHM OKpyHiaiOIHCH CpeAbi. MHOTOKpaTHaH CMena KO- 
HHAH3AbHbIX CHOpOHOmeHHH H CMCH3 HOAOBBIX H deCHOAHX HHKAOB

1 nonyjisiUHfl — coBOKyriHOCTb ocoden oAHoro bha^, orpaHinei-inaji onpeAeJien- 
iioft reppiiTOpHefi.
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■cnocoScTByeT yBejiimeHHio jkhshchhocth BH.na y rpuSoB, TaK KaK Kam- 
Aoe cnoponomeHHe npimoAHT k oSpasoBaHmo doabinoro micaa'cnop, 
hto, b cbok) ouepenb, cnoco6cTByeT SbiCTpoMy sacejienmo cyScTpara h 
aaKpenaemiio nonyafliiHH Ha ne.M.

Handoaee oOmne Bonpocw HsyneHHH skoaothh rpndoB CBasaHM c 
naynenHeM noJio>KeHHH rpndoB b SKocHCTewe b yejioM. HoaoMeHHe op- 
raHH3MOB b jiio6oh aKocncTeMe onpenejisieTCH b nepsyio onepeAb hx 
TpotJmqecKHMH cbhshmh, t. e. mgctom, KaKoe ohh saHHMaioT b uenn 
npeBpameHHH BenjecTBa h anepraH. TpHdbi, HBaaacb reTepoTpo(|)aMn, 
bxoaht b rpynny aKTHBHbix pasaaraTeaeii opramniecKoro BemecTBa.

Ho BsanMooTHomeHiiio co cpeAoft h ApyrHMH opraHH3MaMH na oc- 
HOBe TpotJmqecKHx CBHseii rpn6bi mojkho pasAejiHTb na 5 SKOJiorHne- 
ckhx rpynn: canpocjmTbi, naToreHbi (JjaKyabTaTHBHbie, naroreHbi odan- 
TaTHbie, MHKOpH3OO6pa3OBaT6AH, TpH(5bI-XHmHHKH.

Tojibko odanraTHbie naroreHbi hmciot onci-ib orpannqeHHyio cbhsb 
c noHBOH, ocTajibHbie rpynnbi rpn6oB HrpaiOT b neii 3naliHTejibHyio pojib.

Canpoc[)HTbi h (JjaKyjiBTaTHBHbie naroreHbi hbahiotch ochobhmmh 
paspyniHTeJiHMii opraHi-mecKoro BemecTBa b sKOCHCTeMe h HrpaiOT 
Sojibmyio pojib b npeBpameHHH BemecTBa h aHepnin. rpuSbi-MHKOpn- 
3Oo6pa3OBaTeJIH H rpHSbl-XHIIIHHKH 3aHHMaK)T HeCKOJIbKO HHOe HOJIO- 
HteHHe B SKOCHCTeMe, TaK KaK OHO OCHOBBIBaeTCH Ha B3aHM00TH0ineHH- 
HX C JKHBbIMH OpTaHH3MaMH.

HecMOTpa na to hto Bee rpriSbi hbjihiotch reTepoTpo(j)aMH, ohh 
oneHb pa3Hoo6pa3Hbi no cbohm numeBbiM norpeSHOCTHM h bosmojkho- 
CTHM B OCBOeHHH CySCTpaTa H HOSTOMy COCTaBJIHIOT eme HeCKOJIbKO 
SKOJIOTHHeCKHX HOHTpynn. 3th paSJIHHHSI oS-BHCHHIOTCH TJiaBHblM o6pa- 
30M pasjimiHeM b nadope (JiepMeHTOB, kotopbimh ohh odjianaioT. ^e- 
jienne na Tame sKOJionmecKHe noarpynnbi b saBHCHMOCTH ot oTHome- 
hhh rpnSoB k cydcTpary Sbijio nano Tapper (Garret, 1951). 3th hoa- 
rpymibi xoporno BbiHBJiaiOTCH npn 3acejieHHH rpH6aMH KaKoro-JiH6o 
jkhbothoto hjih pacTHTejibHoro cyScTpaTa h nocTeneHHOM ero pasjio- 
JK6HHH.

Ho Mepe pasJioJKeHHH cy6cTpara co3AaeTca onpeAeaeHHaa CMena 
(cyKueccHfi) bhaob. Ee na Kopnax pacTeHHH mojkho npeACTaBHTb cjie- 
AyiomuM odpasoM: caadbie napa3HTbi (rpn6bi, BHeApmomneca b Kop- 
hh) ; canpocJiHTHbie rpndbi, ycBanBaiomne AerKOAOCTynHbie BemecTBa: 
caxapa, neHToaanbi, reMHueaaioAO3bi («sugar fungi» — caxapHbie rpH- 
6bi) ; HeJiJiioao30pa3pyniHTejiH, pasaaraTean aHrHHHa.

CaaSbie napasnTbi, BHeApaacb b Kopmi, npoAoancaiOT cymecTBO- 
Barb neKOTopoe BpeMH na ero HOBepXHOCTH h nocae OTMiipamiH. 3ra 
rpynna cymecTBeHHo OTannaeTCH ot cneunaaHsnpoBaHHbix napa3HTOB. 
napa3HTH3M y hhx noHTH na rpann canpotJmTHoro cymecTBOBaHHH, 
ohh aoKaabHo orpaHHHeHbi, npeACTaBaeHbi b ochobhom rpndaMH po- 
AOb Fusarium, Pythium, Corticium, hckotopbimh bhahmh Cladospori- 
um.

Mhiicahh y 3thx rpndoB oSbihho pacreT noBepxHocrao na kophhx 
i-i BHeApemie ero BiiyTpb kactok BCTpenaeT conpoTHBaeHHe pacTemm-
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X03HHH3. Ol-IH OTKpblBaiOT Aopory AAH HHB33HH dbICTpO SaXBHTblBaiO- 
iu,hm npocTpancTBO TaK HaabiBaeMbiM «cax3pHbiM rpHdaM». He Bbl- 
Aep>KHB35I KOHKypeHIJHH C 3THMH CanpO(j)HTHbIMH TpHdaMH, 33CeAHIO- 
HIHMH MepTBbie paCTHTCAbHbie OCTaTKH, OHH nepeXOAHT B COCTOHHHe 
noKofl.

B rpynny ccaxapnbix rpn6oB» bxoaht rpndbi, dbiCTpo ncnoAbsyio- 
mne jierKOAocTynHbie ynieBOAbi, caxap, KpaxMaA, reMHn.eAAiOA03y, ho 
ae ueJiAiojioay. HecMOTpn Ha to hto caxap Aocrynen bccm oprannsMaM, 
rpynna «caxapHbix rpndoB» HeMHoromiCAeHHa, thk bar ee cocTaB- 
AHIOT TOAbKO $)OpMbI, CHOCOdHbie 6bICTp0 33XBaTbIBaTb npOCTpaHCTBO. 
OcnoBHaa ocoSeHHocTb rpndoB stoh rpynnbi — aKTHBHbiii pocT Mime- 
ahh, 6biCTpoe npopacTanne cnop h noKonmuxCH kactok npn naAHAHH 
noAxoAamero cydcTpaTa. K «caxapHbiM rpndaM» c thkhmh cbohctb3- 
mh othochtch b nepByio onepeAb rpndbi KAacca Zygomycetes, TAaBHbiM 
odpaaoM MyKopoBbie rpndbi, nacTHHHo k hhm npHMbiKaiOT HecoBepmeH- 
Hbie rpndbi, HeKOTOpbie bham H3 poaob Penicillium, Aspergillus h ne- 
doAbnioe hhcao Apyrnx (JiopM. Mnorne H3 hhx xapaKTepnsyioTCH cno- 
codnocTbio odpasoBbiBaTb aHTndnoTHKH, hto eme doAbine cnocodcT- 
ByeT saxBaTy cydcTpaTa n saKpenAeHHio cbohx hoshhhh.

HeAAioAosopaspyniaioinne rpndbi — Menee onpeAeAeHHan rpyn­
na no nnmeBbiM noTpednocTHM, TaK KaK ona BKAionaeT rpndbi, y ko- 
Topbix cbohctbo paaAaraTb peAAioAoay MomeT dbiTb BbipanceHo h onenb 
CAado n oneHb chabho. Ohh pacryT doAee MeAneHHo h ne BbiAepiKH- 
BaiOT KOHKypeHHHH c «caxapHMMH rpndaMH» sa AerKOAocTynHbie cyd- 
CTpaTbi. B 9Ty rpynny bxoaht MHorne npeACTaBHTeAH cyMnaTbix h He­
coBepmeHHbix rpHdoB.

B rpynny rpndoB, paspymaionjux ahthhh, bxoaht rAaBHbiM odpa- 
3OM da3HAHOMHH.eTbI. OHH paCTyT MeAAeHHO, HaHHHaiOT pa3BHBaTbCH 
TorAa, KorAa Bee AerKOAocTynHbie yrAeBOAbi yxe ncnoAB3OBaHbi nep- 
BHHHblMH K0A0HH33T0paMH. Ba3HAH0MHHeTbI XapaKTepH3yiOTCH T3KJK6 
HaAimHeM pasBHTbix pH3OMop<}), KOTopbie CAy>KaT hm aah nepedpocKH 
HHTaTeAbHbix BemecTB na doAbmne padcTOHHHH no decnAOAHOMy cyd- 
CTpary h AymneMy ocbochhio h 3aKpenAeHHio na neM, o neM dbiAO CKa- 
3aH0 Bbime.

Ho Mepe pa3AO>KeHHH pacTiiTeAbHbix oct3tkob HammaioT pa3Bi-i- 
BaTbCH rpndbi, AOBOAbCTByromnecn msabim KOAHHecTBOM nnTaTeAbiibiy 
BemecTB h cnocodnbie pasAaraTb cnenmJnmecKHe BemecTBa ryMyca.

CMena 9KOAoniHecKnx rpynn b saBHCHMOCTH ot nnmeBbix hot- 
pednocTeH onenb xopoino npocAemnsaeTCH na TaKOM cydcrpaTe, ksk 
H3BO3 TpaBOHAHbIX JKHBOTHbIX. 9t3 CM6H3 BHAOB H3yH6Ha A3BHO H HB- 
AHeTCH KAaccmiecKOH. HepBbie noceAennbi na HaBO3e— MyKopoBbie 
rpHdbi Pilobolus spp., Pilaira, Mucor i-i Apyrne rpndbi c dbicTpo npo- 
pacTaromnMH cnopaMii, aKTHBHO pacTymuM MHiieAiieM, noaTOMy 
HMeiomHMH npenMymecTBa b saxsare AerKOAOCTynnoro cydcTpaTa. 3a- 
T6M OHH CMeHHIOTCH CyMHaTbIMH TpI-ldaMH (BHAbl pOAOB Ascobolus, 
Sordaria, Humaria i-i Ap.), pacTymnMH doAee mcaachho, ne ycneBaio- 
njuMH saxBaTHTb AerKOAocTynHbie yrAeBOAbi, ho npHcnocodAeHHbie k 
HcnoAb3OBaHHio HeAAiOAOSbi ii HMeKmme cooTBeTCTByiomHH Hadop (|)ep-
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MeHTOB. Ilocjie hhx pasBHBaiOTCH MeflJieHHO pacTyinjie 6a3HAHOMHH.e- 
tbi, ycBanBaiomne ahthhh (bham poaob Coprinus, Stropharid).

Hanni-ian c 50-x toaob cyKneccHH bhaob rpi-iSoB HccneAyioTCH Ha 
paajiHHHMx pacTHTeABHbix cyScTpaTax, b KOHKpeTHbix 9KOJioro-reo- 
rpa(J)HqecKHx ycAOBHnx npn pasxoxteHHH TpaBHHHCTbix h ApeBecnbix 
pacTeHHH b paajiHHHbix nonBeHHo-KAHMaTHnecKHx 3onax. 3th paSoTbi 
noATBepJKAaiOT noAoxcennH 06 aKOAomnecKnx rpynnax rpndoB. Ohh 
KOHKpeTH3HpyioT (|)opMHpoBaHHe 3thx rpynn b onpeAeAennbix ycAo- 
bhhx KJiHMaTa h pacTHTejibHocTH. Mhothc h3 hhx o6o6m.eHbi B ofeope 
TyACOHa (Hudson, 1968), KOTopbiii paccMarpHBaeT CMeny bhaob rpn- 
6ob npH pasAOKeHi-iH pacTiirejibHbix oct3tkob, t. e. CMeny sKOAorane- 
ckhx rpynn, nannHSH c jkhbbix 3AopoBbix pacTeHHH nepes nepHOA 3pe- 
AOCTH, OCAadjieHHH, OTMHpaHHH H HOCTynACHHH B nOHBy. HepBblMH no- 
cejieHnaMH na pacTeHHH MoryT Shtb ah6o shh^hth, ah6o napasHTM. 
Ta hah Apyran rpynna moxtct npeodAaAaTb b pasAnwoe BpeMH. Ha- 
6AIOA3IOTCH pa3AHHHH B 3aCeA6HHH BepXHHX H HHJKHHX MOKAOySAHH. 
CnanaAa saceAHiOTCH Bepxnue Mex<Aoy3AHH, thk kak ohh dbicrpo cra- 
peiOT nocAe UBeTeHnn, no3AHee saceAneTcn hhzkhhh nacTb pacreHHH. 
CyKHeCCHH BHAOB Ha TpaBHHHCTbix OAHOAOAbHBIX paCTBHHHX B yCAO- 
bhhx yMepeHHoro KAiiMaTa bhtahaht CAeAyioniHM oSpaaoM: na Da- 
ctylis glomerata (exra cdopnan) nepBbiMH hoccahiotch Cladosporium 
herbarum, Epicoccum nigrum, Alternaria tenuis, Leptosphaeria mic- 
rosporica. Macro hm conyTCTByeT Aureobasidium pullulans\ rpn6bi no­
pHAKa Mucorales na stoh CTaAHH OTcyTCTByiOT. HepBbie noceAenirbi 
HMeiOT 6biCTpo npopacTaioniHe cnopbi npn aoboabho hhskoh BAaxcHo- 
cth, 3To AaeT hm npenMymecTBo nepBHHHoro saceneHHH cydcTpara h 
ohh noAroTOBAHioT uoHBy aah nocAeAyromefi rpynnbi (Acrothecium 
h neKOTopbix Apyrnx 4>opM). TpeTbH rpynna, npeACTaBAeHHan Lepto­
sphaeria nigricans, xapaKTepHsyeTCH tcm, hto cnopbi bthx rpndoB Mo­
ryT npopacTaTb toabko npn doAbmofi BnaxcHocTH. MeTBepTan h nnTan 
rpynnbi coctoht hs cyMnaTbix h HecoBepmeHHbix rpHdoB, noHBAHioiHHX- 
CH B pa3AHHHOH HOCAeAOBaTeAbHOCTH. IIoCAeAHHH CT3AHH, HpeACTaB- 
AeHnan 6asHAHaAbHbiMH rpudaMH, Ha stom cydcTpare Mox<eT OTcyTCT- 
BOBaTb. HnorAa pa3BHBaiOTCH rpn6bi poAa Corticium. Ha oTAenbHbie 
craAHH cyKueccHH doAbmoe bahhhhc 0Ka3biBai0T ycAOBHH BHeniHefi 
cpeAM. OcodeHHo 6oAbinoe snaneHHe npn 3tom HMeeT BxaxtHocTb. 
npn H3MeneHHH ycAOBiift BHeniHefi cpeABi OTAeAbHbie cthahh cyKH.ec- 
chh MoryT BbinaAaTb.

CMena bhaob Ha TponnHecKHX pacTeHHnx (danaHbi, caxapHHH 
TpocTHHK) HMeeT CABAyiomHe CTaAHH. IlepBbie noceneHiibi — HeKOTO­
pbie cyMnaTbie n npenMymecTBeHHo HecoBepineHHbie rpn6bi (Lepto­
sphaeria sacchari, Helminthosporium sacchari, Guignardia sp., Glo- 
merella sp. n Ap.). 3areM nx cmchhiot Alternaria tenuis, Curvularia 
lunata, Nigrospora sphaerica, cnanaAa cymecTByromne KaK napa3HTbi, 
a noTOM nepexoAHipHe k canpoiJiHTHOMy cymecTBOBaHHio. Ha noBepx- 
hocth AHCTa b pasHbix MecTax MoryT pacnpocTpaHHTbCH pasAHHHbie 
(JiopMbi rpn6oB. Ha nepeniKe h y ocHOBamiH — Verticillium theobro- 
mae, Deightoniella torulosa, a bcio AHCTOByio noBepxHOCTb 3annMaiOT
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Nigrospora spp., Gloeosporium musarum, Pyricularia musae. FIpi-i 
BblCbIXaHHH JIHCT3 OHH CM6HHI0TCH T3KHMH HeTpedOBaTeJIbHbIMH K BJI3- 
re (JjopMaMH, KaK bhah Cladosporium, Aspergillus, Alternaria, Fusa­
rium, Curvularia. Cladosporium herbarum, Alternaria tenuis; BCTpe- 
qaiOTca KaK na TponnqecKHx pacTeHHHX, Tax h na pacreHHHX, npons- 
pacTatonjHx b ycjioBHnx yMepeHHoro KJiHMaTa (Carex, Triticum. 
h Ap.). Epicoccum nigrum, Aureobasidium pullulans He BCTpenaioTCH 
na caxapnoM TpocTHHKe h SaHanax. Bropan rpynna rpndoB noHBjiaeT- 
ch nepes 2—3 Mecaiia. B ochobhom sto Periconia echinochloe. TpeTbH 
rpynna npeACTaBJiena HecoBepineHHbiMH h cyMnaTbiMii rpnSaMH.

CocraB bhaob rpn6oB na k3>kaoh ct3ahh cyKijeccHH y Tponune- 
CKHX paCTCHHH H paCTCHHH yMepCHHOTO KJIHMaTa XOTH H pa3JIHHeH, HO 
nocjieAOBaTejibHocTb CMenbi bhaob na oAHOAOJibHbix h AByAOJibHbix 
pacTeHHfix OAHa h Ta xe.

Ha AByAOJibHbix pacTeHHHX, b hhcthocth Heracleum spondylium, 
nepBHHHaH MHKocjjjiopa cxoAHa c t3koboh y OAHOAOJibi-ibix. HnjKHHe h 
BepxHHe MCJKAoyajiHJi TOJKe pasjinnaioTCH no cocrasy rpnGoB. Ochob- 
Hoe OTJiHHHe — pasBHTHe na AByAOJibHbix rpnSoB nopHAKa Mucorales 
na TpeTbeii CTaAHH, Koropbie oTcyTCTByiOT na oahoaojikhbix. Xorr h 
TyACOH (Hogg a. Hudson, 1966) npocjieAHJin CMeny bhaob na onaB- 
HIHX JIHCTBHX HIHpOKOJIHCTBeHHblX HOpOA, B H3CTHOCTH na 6yKe espo- 
neftCKOM OT pa3BepTbIB3HHH JiHCTbeB AO HX OnaAeHHH H HOCJieAyiOmHe 
18 MecnpeB nocjie onaAei-iHH. HepBHMH nocejiei-maMH i-ia mojioamx 
jiHCTbHx Gbijih Gnomonia errabunda (napasHTi-ibie (jiopMbi), KpoMe 
Toro, nacTo BCTpenajincb Cladosporium herbarum, Menee qacro — 
Botrytis cinerea, Alternaria tenuis.. Bropan CTaAHH na 3penbix mo- 
jioAbix JiHCTbHx coctoht H3 HecoBepnieHHbix rpn6oB poAa Discosia h 
cyMnaTbix Mollisina anserina, tbigkc hbjihiohthxch napasHTaMH.

TpeTbH CTaAHH nOHBJIHeTCH H03AHHM JI6TOM UOCJie OnaAeHHH 
jiHCTbeB. Ona npeACTaBJiena Polystictum fagarum, Spondylocladium, 
sp. Endophragmia, sp. Chalara, sp. Stysanus- stemonitis, acKOMHiie- 
T3MH H 6a3HAHOMHH,eT3MH. KpOMe TOTO, Ha 3T0H CTaAHH paSBHBaeTCH 
MHoro ApoHOKeii hs ceMencTBa Sporobolomycetaceae: Sporobolomyces 
roseus, Buller a alba, Tilleteopsis minor, Itersonilia perplexans. HeT- 
BepTan CTaAHH, na KOTopon nponcxoAHT pasjioaceHHe JiHCTbeB, xa- 
paKTepnsyeTCH npeoSjiaAanneM rpn6oB Mortierella ramanniana n 
Poaob Trichoderma, Penicillium.

CMeny bhaob na jiecnoft hoacthjikg jiHCTBeHHbix nopoA b coot- 
bctctbhh c acjichhcm ee na cjioh, npeAJiojKeHHbiM XeccejibManoM 
(Hesselmann, 1926), moikho npeACTaBHTb cjieAyiomHM o6pa3OM: 
cpasy nocne OnaAeHHH JiHCTbeB h ao 6 MecHpeB, t. e. b cjioe L, npe- 
oSjiaAaioniHMH (JiopMaMH hbjihiotch Aureobasidium pullulans, Cla­
dosporium herbarum, Epicoccum nigrum. Hepes 6 MecniieB, t. e. b 
cjioe F (b 4)epMeHTauHOHHOM cjioe), rAe HanSojiee 3kthbho HAyT 
npopeccbi pa3Jio?KeHHH, hohbahiotch b dojibmHx KonunecTBax rpndbi 
Poaob Penicillium (P. lapidosum, P. raistrikii, P. chrysogenum) 
Mucor, Trichoderma. HocTOHHHbie KOMnoneHTbi cjioh H (cjioh ryMH- 
4>hk3ahh) — Mortierella ramanniana h Mucor hiemalis.
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PasjiH^Hbie rpn6bi pasnoe BpeMH coxpanHioTCH na AHCTbHx: 
P. lapidosum — TojibKo 3 MecHixa nocjie onaAenHH jiacTbeB; P. impli- 
catum — 8—15 MecHpeB; Mortierella rammanniana, M. hiemalis -— 
9 MecHueB.

CMeiia biiaob na xbohhmx cyScrparax (aah xboh Pinus Silvest­
ris) na THnmmon hoasoahctoh nonBe—(Kendrick, 1958) npeACTas- 
nena cAeAyromHM odpasoM: BecHOH 40% »HBbixxB0HH0K6biBai0T3apa- 
HceHbi Lophodermium pinastri, Coniosporium sp., b ne6oAbmoM hhc- 
jie npucyTCTByiOT Aureobasidium pullulans. HocAe OTMupannH xboh- 
HOK Ha HHX B MaCCOBOM KOAHHCCTBe paSBHBaiOTCH npeACTaBHTeAH 
Poaob Aureobasidium n Fusicoccum, a Coniosporium k STOMy BpeMe- 
hh HcnesaioT. Lophodermium coxpaiiHeTCH na onaBmefi xBoe b HeOoAb- 
moM KOAHnecTBe, ho nepes 10 MecniieB h oh ncnesaeT. Ha CTaAHH 
onaBmeii xboh, ho eme b CAoe L k hum npHcoeAHnnercH Verticicla- 
dium (cyMAaran CTaAHH — Desmazierella acicola), a Tairme moikct 
6biTb oOnapysKena Sympodiella acicola h Helicoma monospora. 
HocAe AByx MecmieB xboh chabho cnpeccoBbiBaeTcn h cocTaBAaeT 
y?Ke caoh F, fas noABepraeTCH bosachctbhio npeACTaBHTeAeft noHBen- 
hoh (Jiaynbi; na stoh ctbahh hohbahkjtch rpmSbi Trichoderma, Peni­
cillium. Xbohhkh h hx (JiparMeHTbi oneHb CAa6o noABepraioTCH BO3- 
AeilCTBHIO 6a3HAHOMHIieTOB. nOCAeAHHH CTaAHH AAHTCH OKOAO 7 Me- 
CHijeB, nocAe aero octhtkh nepexoAHT b caoh H. Mucor hiemalis, 
TOABKO CHOpaAHHeCKH BblAeAHeTCH C XBOHHOK CAOH L, HO LiaCTO odHa- 
py>KHBaeTCH b CAoe F.

CoCTaB <{)OpM rpHOOB 33BHCHT TaKJKe OT BA37KH0CTH CyOCTpaTa. 
Hpii neAOCTaTKe BAarn b CAoe L h F npeo6AaAaiOT Sclerophoma 
pithyphila, Cenangium acicola-, npn Soabhioh ba3>khocth — Desma­
zierella, Dasyscyphus, Phialea. Tskhm oOpasoM, cocTaB rpn6oB 
MO>KeT 6bITb HeCKOAbKO pa3AHH6H Ha KajKAOH CTaAHH, HO Ha HOCAeA- 
neii CTaAHH BcerAa npacyTCTByeT Aureobasidium pullulans h OTcyT- 
CTByeT Cladosporium herbarum.

FopH3OHT ryMH(J)HKaii.Hn HMeeT cpaBHHTeAbno 6oAee HH3Kyio 6ho- 
normiecKyio aKTHBHOCTb. Oah3ko Ao6aBAeHHe k neMy pacTHTeAbHbix 
ocTaTKOB chabho cTHMyAHpyeT pasBHTHe nonyAHHHH rpn6oB. CnaqaAa 
onenb oOhahho paSBHBaiOTCH bhabi Mucor h Apyrne «caxapHbie rpH- 
€>bi», hto conpoBO/KAaeTCH Hcne3HOBeHHeM caxapa h KpaxMaAa, saTeM 
noHBAHK>TCH bham poaob Penicillium, Aspergillus, a TaKxre Aphano- 
myces, Rhizoctonia, Fusarium, Pythium, Cylindrocarpon. X[aAbuie 
hx cMeHHioT rpn6bi, paspymaiomHe ueAAiOAOsy, b 33bhchmocth ot 
THna noHBbi: Chaetomium, Humicola grisea, Stachybotrys, Stysanus, 
Oidiodendron. 3th bhabi hbahiotch oObiniibiMH KOMHOHeHTaMH ropn- 
30HT3 A.

TaKHM oOpasoM, saceAemie rpn6aMH h pasAOxreHHe Bcex pac™- 
TeAbHbix cyScTpaTOB HMeeT o6mne nep™. TKHBbie ahctbh 3aceAHK>T- 
ch eme na bbtbhx cnenmjmHecKHMH (JiopMaMii cAaSbix napasirroB. 
3aTeM hx CMeHHioT nepBHHHbie canpoiJiHTbi, rAaBHbiM oOpasoM neco- 
Bepmei-iHbie h cyMnaTbie, h na onaBiiinx AHCTbHX paSBHBaiOTCH pa3- 
AimHbie rpnObi 113 sthx rpynn. Fpn6bi poaob Penicillium, Trichoder- 
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ma h nopHAKa Mucorales noHBAHioTca BMecre c d33HAHOMHueraMH 
iipeHMymecTBenno b ropnsoiiTe H.

Ha cyScTparax tkhbothoto nponcxo>KAeHHH npocjiexnBaercH 
cboh cMena bhaob. BajKHbiii h BecbMa cnen.H(J)HHecKHH cydcrpsT jkh- 
BOTnoro npoHcxojKAeHHH npeACTaBjiaeT codon KepaTHH (poroBoe Be- 
meCTBO), B BHAe 0CT3TK0B BOAOC, pOTOB, KOHblT, HTHHbHX nepbCB 
n t. a. Ha new mojkho BbiAeAHTb ocodyio OKOAornnecKyio rpynny 
KepaTHHpaspyniaromnx rpndoB.

HepBbie HccjieAOBaHHH no KepaTnno^nAbHbiM rpndsM b hohbc 
dbiAH cAeAanni deAbHificKHM ynenbiM BandpefiaereMOM (Wanbreise- 
gern, 1952). BbiAeAenne KepaTHno<|)HAbHbix rpndoB npoBOAHAOCb hm 
na cooTBeTCTByiomyio npHMaiiKy, coAepJKanjyio poroBoe BenjecTBo. 
Harpe Bcero hchoabsobsahcb oTMbiTbie, odearKHpenHbie boaocbi, no- 
Mem,eHHbie na noBepxHOCTb HecrepHAbHon nonfibi. BandpefiaereMOM 
H ApyrHMH aBTOpaMH dblAO BblAeAeHO HCCKOAbKO HOBbIX BHAOB rpn- 
doB, cxoAHbix no paAy MoptJjOAorHnecKHx npHanaKOB c naToreHHHMH 
AepMaTO(|)HTaMH. Hm h ero nocAeAOBSTeAHMH ycTanoBAeno, mo Kepa- 
TiiHO^JHAbHbie rpndbi coAepjKaTcn b noHBax mhofhx crpan Bcex koh- 
TnneHTOB n hbahiotch hoctohhhbimh odnTareAHMH nona. HsHdoAee 
nacro BCTpenaioTca Keratinomyces ajelloi (Microsporum ajelloi), 
Trichophyton terrestre n Microsporum cookei. BoAbinnncTBO na hhx 
npeACTaBAneT codon KOHHAnaAbnyio craAuio cyMnartix rpndoB 
ceM, Gymnoascaceae.

KepaTHHOiJinAbHbie rpndbi name BCTpenaiOTcn b nonBax, doraTbix 
oprannuecKHM bciacctbom, b Mecrax, nocemaeMbix jkhbothbimh, b 
caAOBbix noHBax n na (jiepMax. TopijiHHHCTbie, doAOTHbie ii Apyrne 
npenMymecTBeHHO khcabic hohbbi hohth hx ne coAcpncaT.

ApyrnM pacnpocTpanennbiM, ho TpyAHOpaaAaraioinHMCfl cydcrpa- 
tom, coAepxaniHMCa b jkhbothmx TKanax h KAeTKax rpndoB, hbahctch 
xhthh.

XhTHH COAepJKHTCH B KAeTOHHblX CTCHKaX I'pndOB, y JKHBOTHbIX, 
b noKpoBHbix TKannx naceKOMbix, moaaiockob, HeMaTOA n npocTeii- 
mnx. CAeAOBaTeABHO, ero aocthtohho mhoto b noHBax.

JJah BbiAeAenHH rpndoB, paaAaraioiHHX xhthh, TaiOKe ncnoAb- 
ayioT mctoa npnManoK b bhac npenapaTOB xnTHna, kotophh aananbi- 
BaiOT b noHBy.

B nonBax yMepeHHoro KAHMaTa cpeAH XHTHHpa3Aaraibin.HX rpn- 
dOB AOMHHnpyiOT (JlOpMbI C HCCeHTHpOBaHUblM MHHCAHeM, OTHOCH- 
mnecH b ochobhom k poahm Mucor, Mortierella. HedoAbinoii nponeHT 
cocTaBAHioT cJiopMbi c cenTHpoBamibiM MHiieAneM (bhabi poaob Asper­
gillus, Chaetomium). B nonsax TpounnecKoro KAHMaTa — nocAeAnne 
npeodAaAaiOT, cpeAH hhx mhoto bhaob na poAa Thielavia.

CymecTByiOT n hcckoabko HHbie hoaxoabi, otahahbic ot cxcmbi 
Tapper, k AeAennio rpndoB na sKOAornnecKne rpynnbi. Atkhhcoh n 
PodHHCOH (Atkinson a. Robinson, 1955) acaht nonBeHHbie rpndBi na 
rpynnbi b 33bhchmocth ot norpednocTeft b hctohhhkbx niiTannH, koto- 
pbie OHH odHapy>KHB3IOT H3 HCKyCCTBeHHBIX nHT3T6AbHbIX cpeAax, 
npeAHOAsraH, hto sto onpeAeAHer hx cymecTBOBanne b ecTecTBeHiron 
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cpeae oSnTannfl. rpynnbi KAaccH^HHHpyiOTca hmh no ckopocth pocTa 
na tom hjih hhoh cpeAe.

Ho hx aanHbiM, b Ka>KAOH noMBe mojkho oSnapyiKHTb Bee rpyn­
nbi rpnSoB, ho cooTHomenHe hx moikct dbiTb hcckoabko pasAHHHbiM.

% ot oomero 
HHCJia

rpufibi, o6napy>KHBaioinne MaKcnwyM pocTa na cpe/ie c cojimh
a MHHHMyMOM FJIIOKOSbl 1—5
"pn6bi, rpe6yiomiie

aMHHOKHCJIOTbl H ApOlK/KeBOH OKCTpaKT 30—40
aMHHOKHCJIOTbl c (JiaKTopaMii pocTa 12—26
tojibko poctoBbie BemecTBa 10
nOHBeHHbM SKCTpaKT eAHHlBIHbie
nOHBeHHblii OKCTpaKT C ApOWOKeBbIM SKCTpaKTOM 1 —10

Xoth 9to Aejienne ocnoBbiBaeTca na noTenuHajibUbix noTped- 
IOCTHX rpnSOB B HCTOHHHK3X nHTaHHH Ha HCKyCCTBeHHbIX nHTaTejib- 
ibix cpexax, sth noTeHiiHajibHbie noTpednocTH TaKxe b khkoh-to 
TfenenH MoryT onpeaejinTb OTHOinenHe rpndoB k cydcTpaTy b ecTecT- 
leHHblX yCAOBHHX, H nOSTOMy, XOTH H npH6jIHH<eHHO, HO dbiTb OCHOBOH 
yia BbiflejieHHH cooTBeTCTByiomHx SKOJiorHnecKHX rpynn.

3ABWCHMOCTB nOBBEHHbIX EPHBOB 
OT PA3AMBHblX 0AKTOPOB BHEIUHEH CPEABI

Ochobhmmh 3BeHb«MH b cTaHOBjieHHH onpeAeAeHHoro COoSmeCT- 
a rpnSoB b SKocncTeMe hbahiotch xapaicrep cydcTpara h KOHKy- 
eHTOcnocoSnocTb KaiKAoro HAena coodmecTBa 3a saxsaT stofo 
ydcTpaia. OAnano npn naAHHHH cxoahofo cydcTpaia (bo bchkom 
aynae npncyTCTBHH oahofo KAacca cocahhchhh) b pasHbix skochc- 
2MaX C0CT3B COOdineCTBa MOXeT dbITb paSAHHHblM. 3tO OdbSCHHeTCH 
sm, hto na pacnpeAeAeiiHe opraHH3MOB no cydcTpaTy HaKAaAM- 
aeTCH BAHHHHe ApyrHX (|)H3HK0-XHMHqeCKHX (JiaKTOpOB CpeAbi: tcm- 
epaiypbi, ba3>khocth, aspan.HH, khcaothocth, hht6hchbhocth odAy- 
shhh h t. a- TorAa H3 rpynna rpndoB, cxoahbix no nnmeBbiM 
OTpednoCTHM h, CAeAOBaTeAbHO, cxoAHbix no oTHonieHHio k cydcTpaTy, 
PAeAHIOTCH OpraHH3MbI C OCOdbIMH npHCnOCOdHTeAbHblMH CB0HCTB3MH 
COOTBeTCTByiOIAHM yCAOBHHM CpeAbi — AC^HAHTy BA3TH, MHKpO33pO- 
HAbHblM yCAOBHflM H T. A-

OnpeAeAeHHbiH ran hohbh c nponspacTaiomeH na neft pacTHTeAb- 
JCTblO MOJKCT paCCMaTpHB3TbC5I KaK SKOCHCTeMa, H pa3BHTHe Tex 
1H HHbIX COOdineCTB TpHdOB C OAHHaKOBblMH HHIAeBblMH HOTpedHOC- 
imh b neii 33BHCHT ot B3aHMOAeficTByK>iiiero bahhhhh cydcTpaTa 
lOHBa, paCTHTCAbHbie H JKHBOTHbie OCTSTKH), KOHKypeHHHH H <{)II3H- 
)-XHMHHeCKHX (JjaKTOpOB CpeAbi, . KOTOpbie 4>°pMHpyiOT KOHeHHblH 
iCTaB coodmecTBa.

OAnaKO ao chx nop SKOAornnecKHe HCCAeAOBaHHH nonBenHbix 
HdOB CBOAHTCH K yCTaHOBACHHIO Hadopa BHAOB, XapaKTepHbIX AAH 
TO HAH HHOTO THna nOHBbl, AJI5I TOH HAH HHOH paCTHTCAbHOH aCCO- 
ian,HH, t. e. onpeAeAneTca BHAOBaa rpynnnpOBKa opraHHSMOB, 
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oS'beAHHHeMaii obm,HOCTBio saniiMaeMoii TeppHTopim bes xaKoii 6bi 
TO HH bBWIO HOHBITKH npoaH3JIH3HpOB3TB HX OCObeHHOCTH HJIH CBOH- 
CTBa, Aaromne bosmojkhoctb cymecTBOBaTb b Tex hjih hhhx MecTax 
•o6ht3hhh. IlonbiTKa TaKoro anajinsa AeJiaeTca tojibko b ohchb ne- 
mhothx paboTax.

PacnpeAeJieHHe rpnboB no npoipHjiio hombbi. X(jih bojiBniHi-icTBa 
hohb xapaKTepno MaKCHMajiBHoe kojihhcctbo rpnbHBix aapoABiinefi: b 
BepxHiix ryMycHpoBaHHBix ropnaoHTax h pe3i<oe cnnmeHHe hx hhcjih 
H HHCJia BHAOB C TJiybHHOH. Bojibmee HHCJIO rpnbOB B BepXHHX ropn- 
3OHTax now b nepByio onepeAB cBHaano c 66jibhihm coAepmaHHeM 
■opraHHHecKoro BemecTBa b sthx ropnaoHTax. C TJiybHHOH koahhcctbo 
opraHH’-iecKoro BemecTBa ybBiBaeT h oAHOBpeMeHHo cnnmaeTCH mhcjio 
rpnbHBix aapoABimefi (Tabji. 1).

B coBepmeHHO hhbix ycjiOBHHX JiecHBix no he Khahh obnapy>KH- 
BaeTcsi TaKHte saKOHOMepnoe ywieHBiiieHHe HHCJia sapoABimeft c rjiy- 
6hhoh, sa HCKjiioneHHeM hohb, noABepmeHHBix CHJiBHOMy bbicbi- 
xaHiiio.

0AH3K0 B THHHHHO HOA3OJIHCTBIX HOHBaX, npH OTCyTCTBHH Bepxne- 
ro aKKyMyjiHTHBHoro ropH3OHTa, caMBiM BepXHHM byAeT iioasojihctbih 
ropH3OHT A2, coAepmainKH Mei-iBHie opranmiecKoro BemecTBa, qeM 
HH>Kejie>KaiJU,HH ropH3OHT Bj; cooTBeTCTBenno kojihiicctbo rpnbi-iBix 
sapOABinieH b ropnsoHTe A2 b bthx nonsax mchbiuc, new b Bj. B ks- 
necTBe npHMepa mojkho npHBecTH necnaHBie hoasojihctbic iiohbbi 
Ahtjihh noA BepecKOM (Tabji. 2). Taxoe me pacnpeAejienne nncjia 
rpHbnBix sapoABinieft no ropnsoHTaM nabjnoAaeTCsi b hoasojihctbix 
JIOHBaX aBCTpajIHHCKHX BepemaTHHKOB.

BTOpBIM CymeCTBei-II-IBIM (JiaKTOpOM, OrpaHHHHBaiOmi'IM npOHHK- 
HOBeHHe rpnboB b rjiyboKHe ropusoHTBi, sBjiHercn to, hto, b boABHiHHCT- 
Be CBoeM rpnbBi CTporo aspobnBie opraHH3MBi. Tojibko npeACTaBHTejiH 
HeMHornx bhaob MoryT obHTSTB na bojiBuiHx rjiybHHax. 3to, HanpH- 
Mep, HeKOTopBie bhabi Mortierella, Phialophora, Zygorhynchus vuille- 
mini, GUomastix convolula.

Bha Mortierella ramanniana saKOHOMepno npHyponen k hjijiio- 
■BHajIBHOMy TOpHSOHTy nOASOJIHCTBIX IIOHB.

B cineiiHajiBHBix onniTax Byprec (Burges, 1950) noKasaa, hto 
rpiibriBie opraHH3MBi, obHTatomne tojibko b Bepxnnx ropusoiiTax nou- 
bbi, Taicne, ksk Penicillium nigricans, P. cyclopium nyjKAaJiHCB b 
■bojiBiiieM npHTOKe KHCJiopoAa, 'leM bhabi Zygorhynchus vuillemini 
GUomastix convoluta, odHTaiomne Ha bojiBHiHx rjiybimax.

KoniieHTpaiiHH CO2 BBmie 5% chjibho saAepmimajia jiHHefiHBift 
pocT ii naKonjieHHe bnoMaccbi P. nigricans, ho OK33BiBajia tojibko 
onenB cjiaboe BjiHHHHe na Apyrne rpubBi (pnc. 37): B necnaHBix hoa- 
30jihctbix noHBax P. nigricans bBiJi obnapymen tojibko b BepxneM 
ropH3OHTe noHBBi (ao 5 cm); Zygorhynchus vuillemini pasBHBajica 
HHme 10 cm, a GUomastix convoluta BCTpenajicu no BCeMy noHBen- 
HOMy npocjjHjiio. KpoMe toto, bhabi rpuboB, npOHHKaiomHe na bojitniHe 
rjiybHHBi, hmciot cjihshctbic cnopBi, jierKO CMamiBaeMBie boaoh, hto 
AaeT hm bo3MO>khoctb jieme npoiiHKaTB c tokom boabi b HHmejiema-
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mne ropn3OHTH. B cooTBeTCTByiomux sKcnepHMeHTax cjiHSHCTbie cnopbi 
rpnSoB GUomastix convoluta h Zygorhynchus vuillemini npomiKajiH 
C TOKOM BOABI BHH3 lI6pe3 CJIOH HOMBbl, B TO BpeMfl K3K CyXHC Cnopbi 
P. cyclopium ocTasajincb na noBepxnocTH.

Phc. 37. 3aBHCHM0CTb pocTa rpn6oB ot KOHueHTpannn CO2:
A — jiHHeftHbift pocT MHiiejiM; B — cyxoft Bec MHijejiHsi; 1 — Zygor- 
hinchus vuillemini, 2 — GUomastix convoluta, 3 — Penicillium nigricans

KwcjiOTHOCTb nonBbi. ycTanoBJieno, hto rpndbi motvt pa3BHBaTb- 
ch b onenb miipoKHX npeaejiax pH, t. e. xax b CHjibi-ioxncjibix, Tax h 
b mejioni-ibix nowax. OAnaxo, b cbhsh c tcm hto b xhcjimx noHBax 
rpn6bi noflBepxeHbi MeHbinefi xonxypeimMH co CTOponbi SaxTepiifi, 
ohm paaBMBaioTCM Taw b SojibiueM nncjie, ho dojibinee paanooSpasne 
bhaob Ha6jiK)AaeTCM b mejioHHbix nonBax.

Ho AanHbiM yopxan (Warcup, 1951), b bhaobom cocraBe rpn- 
6ob xhcjimx h mejiOHHMx noiiB cymecTByiOT saMeTHbie pasjiHunn,. 
XOTM pMA BHAOB MO/KCT 6bITb o6lH,HM. TojIbXO B XHCJIMX neCHHHblX 
noASOJiax Ahtjihh hm BbiAejieHM Penicillium janthinellum, P. fre- 
quentans, P. terlikowskii, Mucor ramannianus (Mortierella ramannia­
na'), TOJibxo b mejiouHMX KapSoHaTHbix nonBax BbiAejieHM Fusarium 
sambucinum, P. luteum, Thielavia sp. UffrepecHO, hto oahh bhabi 
rpHdoB poAa Mortierella BCTpeqaroTCM tojibko b khcjibix nonBax, 
Apyrue — TOJibxo b mejionHbix. XapaKTepHMMH ajih meJioHHbix hohb- 
hbjimiotch M. alpina, M. minutissima, Spicaria violaceae. no ahhhhm 
JlHCHHOH-KyJIHK (1967), B XapSoHaTHblX nousax HepMCKOH objiaCTH 
OTMenaeTCH CTonpoueHTnasi BCTpenaeMOCTB rpndoB poAa Mortierella 
h BbicoKoe ee coAepncaHHe (ao 55%). fpHfibi poAa Mortierella xa- 
paKTepHbi ajih cyScTpaTOB, fioraTbix CaSO4, SiO2, CaO.

CneiiHajibHoe HCCJieAOBanHe no cocTasy rpnSoB H3BecTHMXOBbix 
now c pH ot 7,3 ao 8,3 Smjio cAejiano Hnxojibc (Nicolls, 1956). 
HccjieAOBaHHbie eio hohbm coAepxajin hsbccthsik b BepxneM ropn- 
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3oi-rre b BiiAe 6oabhihx n MajieHbKnx uacTHn, h hmcah BbicoKoe coAep- 
MHne CBoSoAHbix KapSOHaTOB KaAbUHA. Hhkoabc o6napy>KHAa B 
3THX noABax 26 poaob h 56 bhaob rpn6oB. HanSoAee nacTbiMH bhas- 
mh b 3thx mejioHHbix noHBax SbiAH bhabi poAa Mortierella, Te >Ke, 
KOTOpbie OTMenaA VopKan a ah iucaoahbix jiohb (Al. alpina, M. minu- 
.tissima), a lairne bhabi poaob Absidia n Rhizopus H3 nopHAKa Mu- 
■corales KAacca snroMmjeTOB.

B Tex h Apyrnx noHBax oSnapynceHbi P. nigricans, a Tai<>Ke 
P. thomii h P. janthinellum, OAnaxo nocAeAnne b KOAHuecTBax, Menb- 
smnx, neM P. nigricans. Bo Bcex nonBax BCTpenaAiiCb bhabi poaob 
Phorna, Spicaria, Paecilomyces,

B meAOHHbix aAAioBHaAbHbix noHBax CyAana, no AannbiM Hyap 
(Nour, 1956), coAepJKHTca mhofo bhaob Aspergillus n TewnooKpa- 

■meHHbie rpuSbi Alternaria tenuis h Curvularia lunata. Mhixcahh, 
upHnaAAejKamHH rpn6y Cephalosporium lamellaecola, o6i-iapy>KeH b 
usBecTHHKOBbix neinepax na cTemcax CTaAaKTHTOB h Apyrnx hsbcct- 
hhkobbix CTpyKTypax. B neKOTopbix CAynanx fh({+i stoto rpn6a cbh- 
3BiBaiOT BHOBb o6pa3yiomHecfl KpncTaAAbi c tcaom CTanaKTHTa. 
Tpnd cymecTByeT sa cact opraHHuecKoro Bemeci*Ba, BbimeAannBae- 

:mofo ns noHBbi CaHCO3.
PadoTbi Hencena (Jensen, 1931) no coAepncannio rpndoB b pas- 

.AHMHbix nouBax Aannn, c ncnoAbSOBanneM npHMbix mctoaob yneTa 
napHAy c BbiceBOM na nnTaTenbi-ibie CpeAbi, Tai+Ke KOHCTaTiipyiOT, 
■ATO KHCAbie noHBbi c pH 4,0—5,0 6onee Oorara rpnSiibiM MimeAneM, 
ueM nenTpanbiibie n meAonnbie c pH 6,0—7,0. Mni-iHMaAbnoe koah- 
■qecTBo rpn6i-ibix sauaTKOB b meAonnbix nonBax (24 Tbic/r), Mai<cn- 
MaAbnoe — b KHCAbix (460 Tbic/r). Oco6ei-ino mhofo rpn6noro Mime- 
-AHH B KHCAbix 6OF3TbIX OpI'aHHKOH nOHB3X H TOp())aX, XOTH HpAMaH 
KoppeAiiniM Me?KAy pH nouBbi n koahucctbom rpndoB oTcyTCTByeT 
(KO9$4innneHT KoppeAHiinn — 0,32±0,12). npn ncKyccTBennon i-iefi-. 
TpaAH3annn hohb rpn6bi ouenb cna6o pearnpyiOT Ha stot nponecc, 

no npn 9tom BcerAa onenb cy- 
lUecTBenno noBbimaeTcn koah- 
uecTBO SaKTepnn n aKTHHOMnne- 
tob. HencenoM oTMeneno, uto c 
H3MeneHHeM pH hohbbi othct- 
AHBO H3MeH5ieTC5I KOAHHCCTBO 
6aKTepnft n aKTHHOMnneTOB, 
nosTOMy onenb chabho MenneTCH 
OTHonieHHe rpn6oB k cyMMe 6aK- 
TepHH H aKTHHOMHHeTOB 
(F : B+A). npnneM stot noKa- 

Koa4)(|)nnHeHT KoppeAnnun AOCTa- 

cymecTBOBaTb b ninpoKofi aMnAH-
Tyne pH, Mano pearnpyiOT na i-iSMeneHne pH hohbbi, ho npn stom 
•oneHb chabho MeHneTCH cooTHonienne rpndoB, SaKTepnft h 3kthhomh- 
nei'OB, Tan Kai< 6aKTepnn h aKTHHOMniieTbi doAee HyBCTBHTeABHbi k 

CoOTHOUieHHe MMKpOOpraHH3MOB
B 3aBHCHMOCTM OT KHCJ1OTHOCTH nOHBbl

TaoAHiia 3

pH F:B+A KOppeJlSlUHH

<4 0,4—0,9 8,35+0,82
4,0—6,0 0,01—0,02 8,35+0,67
>6,0 0,018—0,026 8,35+0,03

saTeAb KoppeAHpyeT c pH hoabm. 
TOHHO BblCOK (t3(5a. 3).

Tskhm o6pa3OM, rpnSbi MoryT
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pH cpeAbi- Poct rpn6oB npn pa3AHHHbix SHaqeHJiax pH motkho Ae- 
'MOHCTpHpOBaTb Ta6A. 4.

Poct rpu6oB npa pasjiHUHbix SHaueHHHx pH
T a 6 ji h u, a 4

Bhabi rpndoB

pH cpeAbi

1,4 2,0 2,5 3,1 3,7 4,3 5,5 6,0 6,5 7,2 7,8 8,8

.Mucor hiemalis................................ 0 0 2 3 3 4 4 4 4 4 4 4
Mortierella ramanniana .... 0 0 1 2 — 3 —. 3 3 2 1 0
.Zygorhynchus vuielemini .... 0 0 0 3 3 3 — 3 3 2 2—3 1—2
Absidia cylindrospora................... 0 1 5 5 5 5 5 4 3 3 3 3
Trichoderma lignorum.................. 1 3 3 4 5 5 4 3 3 3 3 3
Penicillium sp..................................... 1 2—3 2—3 ■— __ 3 3 3 3 3 3 3
Aspergillus fumigatus................... 0 1 1 4 5 5 5 5 5 5 5 4
Coccospora agricola ...... 0 0 0 0 0 2 4 4 4 4 4 4
Mycogone nigra............................  . 0 0 0 1—2 ,— 3 — 3 3 3 3 2
Fusarium orthoceras....................... 0 1 1—2 2—3 2—3 3 — 4 5 3 5 3—4
Phoma sp............................................... 0 0 0 0 1 2 3 3 3 3 3 3

n p h m e q a h h e. IdHrencuBHOCTb pocTa ofiosHauena b ruiTHfiajijtbHOH CHCTeMe.

BjiajKHOcib noMBbi. BoAa Heo6xoAHMa bccm 4>0PMaM >kh3hh, b 
tom qiicAe h rpHdaM, Tai< k3k aioObib 2KH3HeHHbie npon,eccbi MoryT 
npoTexaTb toabko npn naAHHiiH cboSoahoh boabi. BoAa, BO-nepBbix, 
neoSxoAHMa aah nenocpeACTBeHHoro pocra opraHH3Ma, BO-BTopbix, 
SAeMeilTbl HHTaHHH CT3HOB5ITCH AOCTyHHblMH 6AarOA3pH H3AHHHIO 
boabi; AeftcTBHe tokchhob h 3hth6hothkob GoAbiuefi uacTBio ocyme- 
CTBAHeTCH B BOAHOH CpeAS.

HaAHTHe BA3TH B 3TMOC(j)epe CHABHO BAHH6T H3 MOp(|)OreHe3 
rpndoB, CTenenb BeTBAenmi, HHTencuBHOCTb cnopyAHijHH, penpoAyK- 
H.HIO H T. A-

ZUa noAyAeHHH boabi H3 iiohbbi oprannsM aoajkch oSasastb 
aHeprHeft, npeoAOAeBsioiueft BOAoyAepxHB3K>m,He chabi noHBbi. Han- 
60Aee BajKHblMH H3 HHX HBAHIOTCH KanHAAHpHbie CHABI H CHABI OCMO- 
THHeCKOrO A3BAGHH5I HOHBeHHOTO paCTBOpa.

M.Horne rpn6bi o6a3A3iot aoct3tohho bbicokoh SHepruen aah 
npeoAOAeniiH BOAoyAepjKHBaiomeH chabi noHBbi. B qacTHOCTii, 6biao 
noKasano (Griffin, 1972), ’-no CKOpocTb pocra (JiHTonaToreHHoro 
rpn6a Phymatotrichum omnivorum hScoaiotho ne yMenbinaAacb npn 
BOAoyAepjKHBaroineii chag nouBbi, paBHoft 5 stm, a npH BOAoyAcp- 
jKHBaiomeH CHAe 10—20 stm cKopocTb pocra cHH>KaAacB toabko 
na 30%.

nOTpeSHOCTb MHKpOOpraHH3MOB B BOAe M05KH0 BBipa3HTb KOAII- 
necTBeHHO b (JiopMe 3kthbhocth boabi (neo), npn KOTopoii ohii MoryT 
cymecTBOBaTB:
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IIIK'M AIIIMIi'IIIUI llllpll IIIIA pile I nopoM K JllUJ.Iielllll() llllpll IIIIA 'IHCTOft 
IIGAOl'l.

MiiKpoopraiiiiSMbi Moryr paaBHBaTtCH na epeAax co 3iiauenneM 
aKTHBHOCTH BOAH OT 1,00 AO 0,60. ripil 3T0M IipCACJlbl aKTHBHOCTH 
boabi y rpndoB ot 1,00 ao 0,60 ropa3Ao hhjkc, new y 6aKTepnii (1,00> 
Ao 0,93).

Ho OTHomeHHio k Bjiare rpnObi pasAejiniOTCii Ha 3 rpynna: 
1) rnrpO(J)HJIbI — MHHHMyM aKTHBHOCTH BOABI 0,95, MaKCHMyM—1,00, 
t. e. onn paSBHBaiOTCH npn bbicokoh aKTHBi-iocra boabi; 2) Meaofjm- 
Jlbl   MHHHMyM 0,90—0,95, MaKCHMyM — 0,97—0,98, aKTHBHOCTH 
BOABI epeAHHH; 3) KCepO(j)HJlbI — MHHHMyM HHJKe 0,80, aKTHBHOCTb 
BOABI HH3K35I.

no 3toh KJiaccnipHKaiiHH TaKHe rpnfibi, KaK Ophiobolus grami- 
nis, Verticillium albo-atrum — rHrpotpiiJibi. rpn6 Rhizoctonia solani 
aKTHBen npn Bcex snaneHHax BAajKHOCTH. Akthbhoctb pocTa Thiela- 
viopsis basicola TaKase msao HSMenneTCH npn HSMenennH bjwk- 
hocth. Fph6h poaob Fusarium, Rhizopus, Phycomyces — m63o4)hah, 
a rpn6bi poAa Aspergillus — KcepoipHJibi, xoth pasBHTHe nocjieAHnx 
oneHb saBHCHT ot TeMnepaTypbi. npn TeMnepsType 30° ohh Kcepo- 
4>habi, npn Sojiee hhskoh TeMnepaType MoryT 6bitb MesotjiHJiaMH h 
rnrpocpHJiaMH (HoBorpyACKHft, 1956).

Bbicokoh KcepotJiHAbHOCTbio oSAaAaeT rpn6 Cladosporium cla- 
dosporioides. Ero }KH3HeAe5iTeABHOCTB, KOTopan onpeAeAHAacB no, 
HHT6HCHBHOCTH ABIXaHHH, COXpaHSUiaCb npH aKTHBHOCTH BOAH paB- 
HOH---0,60 (SBHTHHIjeB, RffTpIOK, CyAHHHBIH, 1973). TaKHM o6pa-
3om, rpHSbi xapaKTepnsyioTCfl nandoAee bbicokoh KcepocjinjibHOCTbio 
CpeAH ApyrHX MHKpOOpraHH3MOB.

BjiajKHOCTb OKpyjKaiom,eH cpeAbi HMeeT 6oAbmoe 3HaneHHe aah 
npopacTaHHH cnop. MHHHMaAbHaa BAa>KHOCTB aah npopacTanHH cnop 
AexHT b npeAejiax ot 0,70 ao 0,90 3kthbhocth boabi, a TaKHe rpn- 
6bi, KaK Acrothecium, nexoTopBie Fusarium, Aspergillus, Cladospo^ 
rium npopacTaioT npn 3kthbhocth boabi 0,90. HeKOTopBie pacxox- 
AeHHH b HHiJipax onpeAejunoTCH em.e TeMnepaTypofi h coAepxKanneM 
cyScTpara. SnanHTeABHo 6o;iBme saBHCHT ot boabi fph6bi, cnopBi 
KOTopBix pacnpocTpanaiOTCH c boaoh. Boo6in,e tph6bi Menee 33bhcht 
ot boabi, neM BBicinne pacTeHHH, Tax KaK ohh xapaKTepH3yioTCH 
SojiBinoH BeAHHHHOH aAcopSuHOHHoii noBepxHOCTH k oOipeMy o6i>eMy 
TajwiOMa. UoTepH boabi tph6hbimh rntjiaMH Tai<>Ke HesHaHHTeABHbi, 
TaK KaK rpnSbi b nonse naxoAHTCH bo bji3>khoh aTMocipepe.

Mnorae HCCAeAOBaTeAH ne hsxoaht KoppejimiHH Me>KAy Bjiax- 
hoctbk) noHBBi h hhcjiom rpH6oB. Oah3ko CaKceHa h YopKan (Sakse- 
na, 1955, Warcup, 1951) KOHCTampyioT aaMeTHoe yMeHBinenHe rpn6- 
hbix sanaTKOB jictom npn BBicaxaHHH hohbbi, tsk KaK hsctb mhucahh 
npn 3tom nomOaeT.
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MOcri, <'(w11)i<11111in rpiifion or iiaiiiii. ('. yiii'./i1111<■ 111iom n.na>Kiioc i n 
yilCAH’IIIIIIH'TCH ’llic.no I pnGoll, CCJI11 TOJIbKO IK' AOCTHrfllOTCfl yCJIOBHH 
iioahofo iincbiinciiiisi BJiarofi, kofah cosahiotch anaspoOiibie ycaoBHH. 
ycTaiiOBJieiibi oiipeAejiemibie bhabi rpnOoB, ocoSenno ycToiniHBbie k 
iicAOCTaTicy BAan-i {Aspergillus fumigatus, A. terreus, Penicillium 
Juniculosum, Cladosporium cladosporioides'). ycTOHHHBOCTb hx k ne- 
AOCTaTKy bahfh onpeAeAHeT hx apeajibi. rpnObi poaob Aspergillus, 
Alternaria, Cladosporium, Stemphylium oOnapyTKeHbi bo mhofhx 
nycTHHHbix no’iBax, b tom wcne b Caxape.

TeMnepaTypa. TeMnepaTypa OKasbiBaeT npHMoe n nenocpencT- 
BeHHoe BjiHHHHe na tj)opMHpOBanHe coo6mecTBa. npenwymecTBa 
BcerAa hmciot rpn6bi c TeMnepaTypHHM onTHMyMOM, Oahskhm k 
■OKpyjKaiOIHHM yCAOBHHM. BOABLUHHCTBO FpHOoB MCSO^HJIbl, OnTHMyM 
pa3BHTHH KOTOpbIX JI65KHT MOK Ay 24 H 28°, HO SblBaCT TpyAHO npOBC- 

•cth rpanniiy MOKAy hhmh, TepMotJinjiaMH h ncHxpotJiHAaMH, nocKOAb- 
Ky cpeAH rpndoB Majio CTporo TepMocjjHAbHbix h ncHxpo(|)HAbHbix 
4>opM. TepMO(J)HJibHbie rpnObi onpeAenaiOT no cjieAyionj,HM TeMnepa- 
TypHblM TOHKaM: MHHFIMyM 20°, MaKCHMyM 50° H Bbime, OnTHMyM 
•35—40°. K TepMOfJn-iAbHbiM rpn6aM, hmckhhhm TaKHe KapAHHaAbHbie 
tohkh, othochtch A. fumigatus, Mucor pusillus, Humicola lanugi­
nosa h HeKOTOpbie Apyrae. Bhabi poaa Humicola hmciot onTHMyM 
40—50°. TepMocjiHJibHbie rpnObi BCTpemaioTCH ripeHMymecTBeHHo b i-ia- 
Bose h KOMnocTax, a Humicola lanuginosa oOnapyiKHBaeTCH toabko 
b noHBe. Mhofhc rpnObi hbahiotch TepMOTOAepaHTHbiMH (JiopMaMH, 
t. e. hmciot onenb HinpoKne TeMnepaTypiibie npeAeAbi BbiHCHBaHHH, 
HO C OHTHMyMOM HpH 25—30°. CpeAH rpH60B MHOTO HCHXpOTOAe- 
paHTHbix opraHHSMOB, ho ecTb i-i odAHraTHbie ncHxpocjiHAbi c TeMnepa- 
TypHbiMH rpanimaMH ot —2 ao +20°, nanpiiMep, rpn6bi poAa Cepha- 
losporium.

OTHomenneM k TeMnepaType, no-BHAHMOMy, onpeAeAHeTca o6h- 
TaHiie neHHHHAAOB h acneprHAAOB b paanbix inupOTax. AcneprHAAbi 
HMeiOT 6OAee BblCOKHe KapAHHaAbHbie TOHKH, ACM neHHHHAAbl. 
Mnorne acneprHAAbi moxkho othcctii k TepMOiJiHAaM, b to BpeMH KaK 
neHHHHAAbl OTHOCHTCH CKOpee K MeSOfJlHAaM, HO C AOCTaTOHHO HIHpO- 
koh TeMnepaTypiioH aMHAHTyAoii. neHHHHAAbl npeo6AaAaioT b nonBax 
ceBepHbix niHpoT, rAe ohh npeACTaBAeHbi OoAbniHM pa3HOo6pa3HeM 
BHAOB. B KHKHblX HIHpOTaX OHH TaiQKe BCTpCHaiOTCH, HO 33HH- 
MaioT ropa3AO Meribinyio aoaio cpeAH Apyrnx rpnSoB h hmciot MeHb- 
mee paanooSpasHe bhaob. B sthx ycAOBHHx ohh, bhahmo, BbiTec- 
hhiotch acneprHAAaMH, KOTopbix ropasAO 6OAbine H OHH pa3H006pa3- 
Hee B BHAOBOM OTHOHieHHH B nOHBaX KOKHblX IHHpOT H HOHTH He 
BCTpenaiOTCH hah npeACTaBAeHbi orpaHHHei-iHbiM hhcaom bhaob b ce- 
BepHbix noHBax (t36a. 5). Oahsko cpeAH neHHHHAAOB, OoAee neM 
cpeAH Apyrnx poaob, mojkho BbiAeAHTb bham SBpHTonHbie, c miipo- 
khm apeaAOM, BCTpenaromnecH bo Bcex ninpOTax, h bhabi CTenoTon- 
Hbie, orpaHHieHHbie y3KHMH npeAeAaMH 3KOAorHqecKHX (JiaKTOpOB. 
ripH 3T0M AHMHTHpyiOmne (JiaKTOpbl MOTyT SbITb paSAHHHblMH: TeMne-

109

llic.no


CooTHotueHMe npopeHTHoro co/iepataHitsi h incjia bhaob poaob Penicillium 
h Aspergillus b paajiHHHwx noneax

Tafijiniia 5

llOHBbl

Penicillium. Aspergillus

Abtop% ot 06- 
mero

UKCJIO
BH^OB

% OT 06- 
mero HHCJia

HHCJIO
BHAOB

riOASOJIHCTBie 70 34 1 3 CasoBa, Cynpyn, 1962
JlepHOBo- noAsojiHCTbie 77 38 3 5 MiipqHHK, 1963
Cepwe jiecHbie 70 30 5 6 MHpHHHK, 1963
Cepbie jiecocTenHbie 62 22 5 4 JlHCHHa-KyAHK, 1969
MepnoseMbi 40—80 59 7—20 9 riHn.onjii«Ko, 1969
KaLUTanoBbie 37 24 56 8 /iHCHHa-KyaHK, 1969
CeposeMH 24 19 38 12 BeKKep, 1963
KpacHoseubi tpoiihkob 20—40 10—15 50—60 17—20 Farrow, 1954
AjuiiOBHajibHbie Tponnqec- 

Kne noHBbi
15—20 10—15 50—60 15—20 Nour, 1956

paiypa, BjiajKi-iocTb, pH, opraHHnecKoe BemecTBo, CO2 h t. a. IIlHpo- 
khm apeajiOM xapaKTepnsyiOTca bham P. crysogenum, P. notation,. 
P. janthinellum-, cpeAH acneprHAAOB SBpHTonHBiM mojkho cnHTaTb 
A. niger, xoth oh npeAcraBjiaeT coSoh cdopiiBift bha-

Bhabi c y3KHM apeaAOM — P. egyptiacum, P. lapidosutn, A. fishe- 
ri. Hs Apyrnx poaob rpndoB — Neocosmospora vasinfecta. Bee ohh 
(xpoMe P. lapidosum) xapaKTepubi toabko aah TponnnecKHX h cyd- 
TponnnecKHX hohb, Acrothecium apicale h HeKOTOpbie Apyrne t6mho- 
UBeTHbie (|)OpMbI — TOABKO AAH HyCTBIHHBIX H BblCOKOrOpHBIX HOHB. 
Kai< peAKHe bhabi Tooc (Goos, 1960) paccMaTpHBaeT A. conicus, 
o6napy}KeHHBiH toabko b nonBax Ahtahh, h A. janus — b nonBax 
rianaMBi. Sphaerostilbe repens ynoMHHaeTca toabko aah hohb Toh- 
Aypaca h Koi-iro. Staphylotrichum coccosporum onncan Hhko (Nicot, 
1960) h oSnapyjKeH b hoacthakc hohb IJeHTpaAbHOH A<|)pHKH.

CoAHenHaa paAHapHa. Ona npeACTaBAaeT co6oii sKOAorHnecKHft 
4>aKTop, KOTopBifi MoxceT onpeAeAHTB cymecTBOBaHHe OAHHX BHAOB 
B KaKHX-TO yCAOBHHX H HCKAKHiaTb Apyi’He. Oco6eHHO SOABIHOe 3Ha- 
neHHe oh HMeeT aah BBicoKoropHBix h nycTBiHHBix nonB.

B BBICOKOTOpHBIX H nyCTBIHHBIX nOHBax naMHpa COAepJKHTCH 
cneuH(J)HnecKaH (jiAOpa rpnOoB, cocToamaa b ochobhom H3 tcmhook- 
pameHHBix (jiopM. TeMHOHBeTHBie rpndBi, HMeiomne nepHO-KopHnne- 
Bbie nnrMeHTBi, no naniHM a3hhbim, AOMHHHpyioT cpeAH rpndoB b 
BBicoKoropHBix nonBax HaMnpa, tag na bbicotc 5000 m ohh MoryT 
SbITB eAHHCTBeHHBIMH npeACTaBHTeAHMH MHKO^IAOpBI (MHpHHHK, 1963, 
1971a). HanSoAee nacTO BCTpenaiOTca TaM bhabi poaob Cladosporium 
a Stemphylium. BoAbinoH npon.eHT TeMHOHBeTHBie rpnSBi cocTaBAaioT 
rai<>Ke b nycTBiHHBix nonBax TaHB-IIIaHa h nycTBinax TypKMeHHH, tao 
TpeACTaBAeHBi b ochobhom poasmh Alternaria, Stemphylium, Acro- 
Ihecium, Curvularia, Mycogone. Mnoro hx coAep>KHTca b nonBax 
ojkhbix niHpoT (Ta6A. 6) (MnpnHHK, SanpoMeTOBa, 1970).
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HajiHqne TeMHOiiBeTHbix rpHSoB b dojibiiiOM MHCjie OTMeqaeT Hh- 
ko (Nicot, 1960) b nycTbine Caxapa, UlneAbAc h Aiopejwi (Schields 
a. Durell, 1961) yKasbiBaioT na to, hto aah nycTbimibix iiohb HeBaflbi 
xapaKTepnbi Alternaria tenuis, Cladosporium herbarum, Stachybot- 
rys atra, Stemphylium ilicis, Stysanus medius h bhabi poaob Phoma,. 
Pullularia, Tetracoccosporium.

B yMepeHHOH axe sone TeMHOiiBeTiibie rpn6bi BCTpenaioTCH b non- 
Bax b HeSojibniHx KOAHnecTBax h cnopaAHnecKH. OTAejiBHbie npeACTa­
BHTeAH HX ecTb B nOHBaX Bcex 30H (1—8%). HeCKOAbKO SOAbHie HX. 
coAepjKHTCH b ceBepiibix paiionax b TyHApoBbix h hoasoahctbix non- 
Bax, tag b ochobhom ohh npeACTaBAeHbi Aureobasidium pullulans.

B nOA3OAHCTOH 3OH6 TeMHOOKpailieHHbIX rpH0OB 6oAbHie B HH3- 
MeHHbix h saSoAoneHHbix MecTax. Onenb mhoto hx b pnsoctjiepe pac- 
TeHHH, a TaKjKe na pasAaraiomeMCH pacTHTeAbHOM onaAe h pacTH- 
TeAbHbix ocTaTKax (TadA. 6), TA,e ohh npeACTaBAei-ibi poAaMH Clados-

T a 6 ji h u a 6

PacnpocTpaHeHne TeMHooKpauieHHbix rpwSoB b pasjiu'iiiux noMBax

PafioH Honna h cyCcTpaT '
Hhcjio rpH- 
6ob b 1 r

TeMHou.Be' 
Hbie, %

naMHp npHMMTHBHO-pyXJISIKOBaSr, BMCOTa 4800 M 1 600 66
TO >Ke 800 43

» 1 000 50*
npuMHTMBiio-pyxjisiKOBasi, BbicoTa 5200 m 9 800 100
ropno-jiyroBafl CTennan 10 200 100

TO >Ke 1 800 81
Tanb-UjaHb nycTbiHHbiH cepoaeM 1 200 57

to nee 1 430 23
MejiKoseM b pacmejiHFiax cKaji 4 080 35

IlycTMHH Mapa nycTbiHHaa no^Ba no;j caKcayjiOM 10 000 65
TypKMCHHH to B<e, noA TaMapHKcoM 9 500 42
EimeT jiyroBo-kapOonaTnaa noMBa /le.ibTbi Hiwa 4 000 27

TO >Ke 17 000 17
necqanasi nycTbiHHasi 32 500 66

MocKOBCKaa o6a. /lepHoBo-ncAso.'ii-iCTasi cjiaCooKyAbTypenHaa 33 000 0—20-
AepHOBO-noA3OJiHCTasi xopoinooKyjibTypeHHaa 25 000 0—3
AepHOBo-noAaojiHCTaa noA JiecoM 40 000 0-3
nOJKHHBHbie OCT3TKH nmeHHu,bi 44 000 92
AepHOBO-no«3OJiHCTaa (nojKHHBHbie ocraTKH m- 174 000 65

Mena)
nOJKHHBHbie OCTaTKH p}KH 103 000 73

» » oBca 71 000 89
onau (jiecHaa noACTHJiKa) . 19 900 73

to x<e 17 000 71
TOptj) 26 000 20

porium, Alternaria, Stemphylium, Pullularia HHeKOTOpHMH ApyrHMH. 
Bo mhothx pa6o'rax OTMenaeTCH BbicoKoe coAepHxamie TeMHO- 
HBeTHbix rpn6oB b cocTaBe shhcJjhthoh MHKocjiAOpbi. O6hahc hx na 
pacTHTeAbHOM onaAe h nojKHHBi-ibix ocTaTKax CBHsano, no-BHAHMOMy, 
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C 1IX lipi'AIIK'CTHyiOIIUIM pajDHTl-lCM Iia HOBepXHOCTH pacTeHHH, ’ITO 
ji()ATuep>KAaeTC5i iiajii-mi-ieM oahhx ii Tex >kc (j)opM KaK na noBepx- 
hocti-i jn-icTbeB, Tax i-i i-ia onaAe. OanaKO ne Bee TeMHooKpameHUbie 
(jiopMbi rpn6oB nonaxaioT b noACTiuiKy c onaAOM, TaK ksk ecTb 
Bl-IAbl, A AII KOTOpbix HOACTHJIKa •— HX OCIIOBHO6 MeCTOoOllTaHHe 
(Mhphhhk, 1971).

Phc. 38. BbUKHBamte TeMHOHBeTHHX rpn6oB Stemphylium h Alternaria 
npH pa3JHBiHbix AO3ax oSjiyneHUH:

1 — Stemphylium botryosum. 41; 2 — Alternaria tenuis 134 (BbicoKorop-
Hbie); 3 — Stemphylium botryosum 11; 4 — Alternaria tenuis 66 (paB- 

HHHHbie)

TeMHooKpameHUbie rpiigbi — sto MHoronHcnennan h pasnooS- 
paanan b cHCTeMaTHnecKOM oTHomeiiiiH rpynna, coAepatHT b MHiie- 
jihh n cnopax nepHbiS hutmcht cjiojkhoh nojiHMepnoii CTpyKTypH, 
KOTOpblft na 0CH0B3HHH HCCJieAOBaHHH HOCAeAHHX JieT M07KH0 OTHeCTH 
k MeAanHHaM. HajinnHe nepnoro nnrMenTa Tuna MeAannnoB h onpe- 
AejineT saiiiHTHbie cbohctb3 rpn6oB npoTHB o6jiyHenH5i ii AaeT hm 
B03M0>KH0CTb cymecTBOBaTb b ycAOBHHX noBbimennoH paAnannH, 
KaKHe HMeiOT mccto b BbicoKoropnbix h nycTHHHbix noHBax, a raioKe 
na HOBepXHOCTH pacTennft.

HSBeCTHO, HTO OHOpbl TeMHOHBeTHHX rpH60B yCTOHHHBbl K yo- 
jiynaM. IIpH odjiynennH Stemphylium ilicis b Tenenne 60 mhh npn 
AAHne bojihh 2573 A n mouihocth 40 p,W/cM2 b MHnyry Bbi>KHBaeT 
95—100% cnop SToro rpuda.

B nacToamee BpeMH hmciotch SKcnepHMeHTajibHbie Aannbie o 
SojibinoH ycTOHMHBOCTH TeMHOHBeTHHX rpiiSoB k y-o6jiyneHHio. npn 
cpaBnenHH pHAa bhaob TeMHOOKpainennbix rpn6oB c SecnnrMenTHbiMH 
h CBeTAOOKpameHHHMH no ycTofinnBOCTH k y-odnynenHio naMH o6na- 
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pyjKeno, hto naHMenee ycTOHHHBbiMH 6hah SecimrMeHTHbie (Glio- 
cladium fimbriatum h Cephalosporiittn acremonium). OnunonTH hoa- 
nocTbK) nora6aioT npn Aose 80—100 Kp. Taicofi ae nyBCTBHTeAb- 
nocTbio ofijiaAaiOT rpn6bi, HMeiomne xejiTO-opanjKeBbie nnrMeHTbi 
neKapoTHHOHflHoro Tuna. HecKOAbKo SoAbinyio ycTofinnBOCTb o6napy- 
/KHBaiOT rpn6bl C KpaCHO-(f)HOJieTOBbIMH nUTMeHTaMM H 3HaqHTejIbIIOH 
ycTOHHMBOCTbro oSAaAaioT TeMHOOKpaineHHbie rpnSbi. HanSoAee 
ycTonniiBbi ■—bhah poaob Stemphylium h Alternaria. Ohh BbiAep- 
XHBaioT AO3y b 625 Kp. npn BHJKHBaeMOCTH 1,2—1,7%. Us tcmho- 
UBCTHbix rpnSoB Sojiee ycTOHHHBH BHCOKoropHbie nrraMMW, licm paB- 
HHHHbie (pnc. 38) (Mhphhhk h ap-, 1968, 1972).

^epHbie niirMeHTbi sthx rpnSoB xapaKTepnsyioTCH bbicokhm co- 
AepxcaHneM cboSoahhx paAHicaAOB (th6a. 7), KOTopbie n oSycAOBAH- 
BaiOT aaiAHTHbie CBOHCTBa 9THX nHTMeHTOB.

T a 6 ji h ii a 7

KoHU,eHTpaUM CBoSoffHMX pajIKKajlOB B MepHO-KOpHHHCBMX 
nHrMeHTax rpn6oB

Bn«M rpii6oB
KojiHvrecTBo napa 

MarHHTHbix qac- 
thh b 1 r cyxoro 

nwrMeHTa

S.SxlO10 II * * * *Cladosporium cladosporloides W .........
Cladosporium cladosporloides 100.....................................
Stemphylium botryosum 41..................................................
Stemphilium botryosum 116A*.........................................
Mycogone nigra 101 ............................................................

II p h m e 'i a n n e. A* — BbicoKoropHbiii lut3mm.

Ha npniwepe nurMeHTHbix rpndoB mojkho AeMOHCTpnpoBaTb 3Ha- 
nenne 4)H3HKo-XHMHHecKHx (JiaKTopoB cpeAH u cbohctb opraHHSMOB 
b onpeAeAeHHH hx apeajiOB, hto hbahctch oahoh H3 CTopon hx sko- 
AOl'HH.

Kai< 6bMo oTMeneHo Bbiuie, Bee canpot^HTHbie rpndbi, saHHMaio- 
iu,He b skochctcmc mccto peAyueHTOB (k hhm TaK>Ke othocht 4>aKyAb- 
TaTHBHHX napa3HT0B), MOXHO paSACAHTb Ha COOTBCTCTByiOmne 3KO- 
AorHHecKHe rpynnbi no chocoShocth yTHAHSHpoBarb tot hah hhoh 
cyScTpaT. Ohh saiiHMaioT cooTBeTCTByromne skoaothhcckhc hhiiih b 
npopoAe, b pesyAbTare nero nponcxoAHT cMena bhaob na cyScTpare. 
TeM ne Menee rpynnbi rpnSoB, cxoAHbie no nnmeBbiM noTpeSnocTHM,
MoryT HMeTb pasAHHHbie apeaAbi, pasAHHHbie MecTOoSHTanHH, koto-
pbie 6yAyT onpeAeAHTbCH hx npHcnoco6AeHHOCTbio k ApyrHM $h3hko-
XHMHnecKHM (jiaKTOpaM cpeAH. OcoSeHHoe 3iiaxieHHe HMeeT npHcno-
COdAeHHOCTb K BO3ACHCTBHIO SKCTpeMaAbHblX (JiaKTOpOB, HanpHMep
nHrMeHTan,HH rpn6oB KaK npHcnocodAenne k coahchhoh paAnaiiHH.
HaAHHHe nHTMeHTOB 6yAeT AHtJxJiepeHHHpyionrHM 4>aKTopoM, pasAe- 
AHIOHJ.HM apeaAH CXOAHbIX HO nHmeBHM nOTpe6HOCTHM opraHHSMOB.

4.3X1016 * *
4.0X10W
7,6xl019
5,8xl0i9

8 T. T. MHpHHHK 113



B cbhsh c 9THM b rpyiinc rpiiOoB, cxoAHbix no nmneBbiM rio'rpeG- 
hocthm, SeciinrMei-iTHbie <J)opMbi oSirraiOT b nonBax, b pusoccjiepe 
pacTCHHft, nacTHnno na onaAe, a nnFMei-iTHpoBaHiibie— na nosepx- 
hocth pacTei-iHH, i-ia noxHHBHbix ocTaTKax n onaAe, b BbicoKoropHbix 
n nycTbiHHbix nonBax, Sjihsko k noBepxHOCTH. CymecTBOBaHne no- 
cjieAHHx b 3TMX ycjiOBHHx, c oahoh CTopoHbi, oSycjioBjieno KOHKypeH- 
ilHefi c SecnHrMei-iTHbiMH cjiopMaMH, KOTOpyio ohh ne BbiAepncHBaioT 
b xopomo pa3BHTbix nonBax, a c Apyroft CTopoHbi, Hajinane nnrMenTa, 
KOTopbifi AaeT hm bosmojkhoctb cymecTBOBaTb b ycjioBHHx, HeSjiaro- 
npHHTHbix ajih Apyrnx rpHfioB. Taiian >kc AH^^epeHiiHauRH mojkot 
hath h no ApyrHM npH3HaKaw (Ae^HiiHT Bjiarn, BbicoKaa TeMnepaTy- 
pa, BbicoKoe hjih HH3Koe 3HaneHHe pH h t. a-)-

PaCTHTCJIbHblH nOKpOB. JXaH (JlOpMHpOBaHHII rpH0HbIX H6HO3OB 
onenb BajKHbi xapaKTep h cTeneiib pasBHTHH Bbicineft pacTHTejibnoc- 
th. B paSoTe TopHTona (Thornton, 1956) AeMOHCTpHpyeTCH H3Mene- 
HHe cocTaBa tphShoh 4>jiopbi b cbhsh c hsmshchhom Bbicmen pacm- 
TejIbHOCTH H CBH3aHHOFO C 3THM XapaKTepa 110HB006pa30BaTejIbH0rO 
npoiiecca. HcxoAnaa pacTHTejibHOCTb — AySoBbin jiec c ochobhoh no- 
poAofi Quercus robur, Q. petraea, c TpaBHHHCTbiM nonpoBOM hs 
Pteridium aquelinum, Deschampsia flexuosa h neSojibninx hutch 
BepecKa — 6buia ciJiopMHpoBaHa na necuanoi’i KaweHHCToft Majio 
CTpyKTypnofi jienco BbimejianHBaeMOH 6ypon jicchoh nonse. B peayjib- 
T3TC BHCApeHHH BCpCCKa B TpaBHHHCTblft nOKpOB HAST H3MCHCHHe 
noHBooSpasoBarejibHoro nponecca b cTopony onoAsojiHBaHHH, koto- 
pbifi conpoBoiKAaeTCH o6eAHeHHeM TpaBHHHCToro noirpoBa, rAe Be- 
pecK BbiTecHneT Apyrne pacTeHHH. Oahobpcmchho nponcxoAHT o6ca- 
Henne bhasmh rpnSoB, xoth o6mee nucjio rpndoB b noASOJiHCTbix. 
nonBax Bbime, new b 6ypbix. B 6ypbix nonBax xapaKTepHbiMH onasbi- 
BaiOTCH bhabi poAOB Mortierella (AL gracilis, M. humilis, M. nana), 
Sporotrichum, Paecilomyces, Fusidium.

B noA3OJiHCTbix nonsax rpH6naH cjojiopa Menee pasi-ioodpasna 
b bhaobom OTHomeHHH, ho Tojibko b hhx BCTpenaeTCH Mortierella 
ramanniana, KOTOpaa cobcbm OTcyTCTByeT b 6ypwx nonBax. 3tot bha 
nacTo CBHsan c HjunoBnajibHbiM ropnsoHTOM Bi hoasojihctbix hohb. 
Oh THnnnHbiH npeACTaBHTejib mhofhx hoasojihcthx h AepHOBO-noA3o- 
JIHCTblX HOHB CoBeTCKOFO C0K)3a, TAe B SojIbHIOM KOJIHHeCTBe BCTpe- 
naeTca b BepxneM aKKyMyjiHTHBHOM ropH3OHTe. B hoasojihctbix 
nonsax Ahfjihh hoa BepecKOM mhofo rpHfioB poAa Penicillium, npeA- 
cTaBAeHHoro Sojibhihm MnoroodpasneM bhaob, cpeAH KOTopax npe- 
oSjiaAaeT P. jrequentans. B 6ypon h hoasojihctoh nonsax o6napy- 
>Kei-ib! cyMnarbie rpnSbi H3 poaob Gymnoascus, Thielavia, Melano- 
spora. B hoasojihctbix nonsax BepemaTHHKOB ABCTpajiHH h Ahfjihh 
mhofo Mortierella ramanniana. KpoMe Hero ajih sthx hohb xapan- 
TepHbi Penicillium adametzi, P. janthinellum, P. nigricans, P. rest- 
rictum, P. spinulosum. IIocjieAHHe rpn bhah hchhixhaaob xapaKTep- 
Hbl AJIH MHOTHX HOASOJIHCTblX HOHB COBCTCKOFO CoK)3a.

OnpeAejiennyio cbhsh Bbicnien pacTHTejibnocTH c tph6hoh 4>jio- 
pon moxho Ha6jnoAaTb h b nonBax Hhahh. CaKcena (Saksena, 
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a. Sarbhoy, 1963) paccMaTpiiBaef H3ynaeMbie hm pacTHTeAbiibie 
coo6m.ecTBa ksk pasAHmibie cthahh (jjopMHpoBai-iHH 6hohcho3ob. U,e- 
H03M, iianSojiee SeAiibie Bbicmefi pacTHTeAbiiocTbio, Han6oAee 6cahm 
H rpH6aMH. no Mepe pa3BHTHH paCTHTCABHOCTH yBCAHHHBaeTCH H 
hhcao bhaob rpn6oB. /Jah cthahh KjiHMaKca, t. e. aah ycTofthi-ieoh 
CTaAHH pacuBeTa, xapaKTepno snauHTeAbnoe pasnoobpasHe bhaob. 
ThHHHHBIC BHAbl AAH STOfi CT3AHH B ACCHblX BOHBSX HhAHH — GUo- 
cladium deliquescens, G. roseum, Aspergillus versicolor, Cunnin- 
ghamella verticilla. HeKOTOpbie bhabi rpnSoB BCTpenaioTCH bo Bcex 
HccAeAOBaHHBix THnax nonB (Absidia spinosa, Aspergillus niger, 
P. nigricans — sBpHToniiBie bhabi) . Aspergillus fumigatus, Paecilo- 
tnyces varioti BCTpenaioTCH name Bcero b nonBax co CKyAHBiM pac- 
THTCAbHBIM nOKpOBOM, ScAHBIX OpraHHHCCKHM BOlIjeCTBOM H MHH6- 
paAbHblMH COAHMH, T. e. 3TH BHAbl CTeHOTOHHBie, XapaKTCpHBie AAH 
obeAHCHHblX nOHB.

Oahhm H3 noAxoAOB H3ynenHH skoaothh rpndoB hbahctch hohbit- 
xa neKOTOpbix awepHKaHCKHX HCCAeAOBaTCAefi oxapaKTepH3OBaTb 
rpHdnbie nonyAHiiHH KaK hachob Bcero bHoreoiienosa b nenoM, on,e- 
HHTb ctJiopMHpoBaBmeecH rpH6noe coofimecTBO, HcnoAb3yn Te nee 
noKasaTCAH, KaKHe HcnoAbsyioT reo6oTaHHKH aah xapaKTepHCTHKH 
pacTHTeAbHbix coo6mecTB, a hmchho: 1) 4)aophcthlicckhh cocTaB 
coo6in,ecTBa; 2) cooTiiomeHne cncTeMaTHHecKHX rpynn; 3) chcijhiJih- 
necKHe bhabi — bhabi HHAHKaTOpBi, xapaKTepHbie toabko aah AaHHoro 
6H0iieH03a, HeoSnsaTeAbno npeofiAaAaiomHe; 4) bhabi, naxoAHiiiHe- 
ch b npeoOAaAaiomeM hhcac.

Tpecnep c coaBTopaMH (Tresner a. oth., 1954) na npHMepe pac­
THTeAbHbix accon,HaiiHH ropHbix hohb kokhoto Bhckohchh3 BnepBbie 
aah HsynenHH CTpyKTypbi nonyAHiiHH h bckpmthh BsaHMooTHonienHfi 
Me>KAy MHKpOOpraHH3M3MH H BblCHIHMH paCTCHHHMH npHMCHHAH CO- 
neTanHe MHKpoSHOAorHnecKOH tcxhhkh c H3MepenHHMH, HcnoAbsyeMbi- 
mh 3K0A0raMH aah H3yneHHH Bbicuiefi pacTHTeAbnocTH (noKasaTCAH 
nacTOTM BCTpenaeMOCTH BHAa, OTnocHTeAbHan nAOTHOCTb) h na ocno- 
B3HHH 9T0r0 BblHBACHHe AOMHHHpyiOIHHX BHAOB H BHAOB, KOTOpbie 
MoryT ObITb HHAHKaTOpHbIMH (|)OpMaMH OHpeAeACHHOH paCTHTCAbHOH 
accoHHaiiHH. no mhchhio neKOTOpbix HccneAOBaTeAefi, onpeAenennbie 
coobmecTBa Bbicmefi paCTHTCABHOCTH no na6opy cocTaBAHioin,Hx hx 
bhaob MoryT dbiTb oxapaKTepH3OBanbi KaK MOAOAbie, eine He cao- 
TKHBinneCH accoiiHanHH («pioneer»). B AaHHOM CAynae sto accouna- 
iihh, tag AOMHHHpyK>m.eH nopoAOfi 6bia Ay6 (Quercus macrocarpa) 
c ApyrHMH conyTCTByioiHHMH eMy nopOAaMH h KycTapnHKaMH. H, na- 
o6opOT, xopoino CAOXKHBninecH, ycTofinHBbie accon,Han,HH, naxoAH- 
mnecH b paciiBeTe — accon.Han.HH «climax». B ashhom CAynae sto — 
accon.Han.HH, tag AOMHHHpyiomefi nopoAOfi 6bin rack (Acer saccha- 
rum) c cooTBeTCTByioiHHMH nopoAaMH AepeBbeB h KycTapHHKOB. no 
Mepe pasBHTHH accoiiHannft ot «pioneer» k «climax» b sthx noHBax 
yBeAHHHBaeTCH o6MenHbift Ca, pH cpeAH, coAepJKanHe opraHHnecKO- 
ro BemecTBa.
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fljIH XapaKTepiICTHKH CTaAHH paSBHTHH paCTHTejIbHOCTH SblJIH 
BBeAeHbi cneiiHajibiibie HHAeKCbi spejiocTH accounan.HH, ycTanaBjin- 
BaeMbie no cooTi-ioineiinio onpeAejiennbix ApeBecHbix h KycTapHHKO- 
BblX nOpOA H TpaBHHHCTOrO nOKpOBa. YcAOBHO HHA6KC 3pe?IOCTH ac- 
connau.HH, paBHbifi 300, xapaKTepnsyeT nandojiee MOJioAyio acco- 
miaijHio, a BejiHWHa 3000 — nandojiee ycTOHHHByio acconHanHio 
«climax». MejKAy bthmh KpaftHHMH acconnanmiMH hmciotch npowe- 
xyroqHbie cthahh c cooTBeTCTByiomHMH npoMejKyTomibiMH hhack- 
caMn. HajiHHHe bhaob rpndoB b cooTBeTCTByiomHx accoiwuHHx 
xapaKTepHSOBajiocb cjieAyioin,HMH noKasaTejiHMH: nacTOTOH BCTpe- 
naeMOCTH H njIOTHOCTbK).

nacTOTa BCTpeuaeMOCTH = tocjio ofipasuoB, rj;e bha 6hji o6Hapy»eH 

o6m.ee hhcjio o6pasn,OB

06nj.ee nnc.no niTaMMOB Biijja 
njIOTHOCTb =---------------------------------------------------------

o6m.ee hhcjio ni'raMMOB Bcex bhaob

OcHOBbiBaacb na othx noKasarejiHX h npHHHMaa bo BHHMaHHe 
HHAeKC spejiocTH accoH.Han.HH, oueHHBaeMbiH reodoTannKaMH, TaKoft 
B'HA, KaK Mucor angulisporus (Mortierella angulispora) ■—THnnnHbin 
HHAHKarap mojioaoh accon.Han.HH, oh BCTpenaeTcsi npn HHAeKce spe- 
jiocth acconHaiiHH ot 600 ao 1800, c MaKCHMywoM npn 800 h 1200,

a

Phc. 39. BcTpeqaeMOCTt rpn6oB b noHBe b 33bhchmocth ot cTeneHH spejio- 
cth accon.HaH.HH:

a — Mucor angulisporus-, 6 — Penicillium nigricans (no Tpecnep)

TaK xe KaK Penicillium janthinellum (pnc. 39). A P. nigricans — 
neTKHH HHAHKaTop Ha acconnaiiHio «climax». Ero hhackc spejiocTH 
acconnanHH jicjkht b npeAejiax ot 2400 ao 2800. HecKOJibKo Menee 
BblpajKeHHbIM, HO T3K5K6 AOCT3TOHHO H6TKHM HHAHK3TOpOM Ha 3CCO- 
HHaiiHio climax HBjisieTcsi Spicaria violaceae c HHAeKcaMH ot 1200 
ao 2800. 3to AOCTaTOHHO pacTHHyTan awnjiHTyAa BCTpenaeMoc™, ho 
hhk ee jie>KHT b KAHMaxce npn 2000. P. implicatum saniiMaeT npoMe- 
jKyTOHHoe nojioxteHHe.
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Oahh bhabi MoryT dbiTb o6iahmh aah bcgx accoiiHaiiHH, a Apy- 
ri-ie — xapaKTepHbiMH HiiAHKaTopaMH onpeAeAeHHoro Ti-ina pacTH- 
TCAbHOCTH. 3t0 HOCTOHHHO npHCyTCTByiOIH,He BHAbl B ASHHOM THHC, 
ho ASAexo ee npeo6AaAarc>mHe KOAHnecTBeHHO. MHKpoMHiieTbi, t3k 
>kc Kax h Bbicmne pacTeHHH, ne oSpasyiOT ABCKpeTHbix coodmecTB, 
FAe 06'beAHHeHbi CTporo onpeAeAeuHbie cfiopMbi, ne BCTpeqaioniHecH 
b Apyrnx. accoimauBHX. CpeAH hhx ecTb TaK>Ke bhabi c mupoKoft 
aMHAHTyAOH BCTpenaeMOCTH b pasnbix coo6mecTBax, ecTb bhabi c 
6oAee CTporHM orpaHHneHHeM apeaAa.

Jlpyran nonbiTKa BbiAeAHTb HHAHKaTopHbie (jiopMbi mhkpockohh- 
necKHX rpndoB aah hohb npepnii c pasAHHHoft CTenenbio ba3>khocth 
6biAa cAeAana Opnapr h Kapn-ic (Orpurt a. Curtis, 1957). Hccac- 
AQBaHHH BCAHCb B HpepHHX UeHTpaAbHOrO H KUKHOFO Bl-ICKOHCHHa. 
ripepHH npeACTaBAHAH Co6oft peAHKT paCTHTeAbHOCTH, CymeCTBOBaB- 
ihhh b TeneHHe 115 act. BbiAeAenne pacTHTeAbHbix accoHnaijHH 
ocHOBbiBaAOCb na CTeneHH BAa>KHOCTH. Ot nanSoAee BAa>KHbix (wet) 
ao HandoAee cyxnx (dry) b HHTepBaAe hhaekcob ot 100 ao 500, 
TaKi-Ke c npoMexKyToiHbiMH rpaAauHHMH: cpeAHeBAajKHan, cpeAHHH, 
cpeAHecyxan c cooTBeTCTByiouyiMH hhcaobbimh HHAeKcaMH.

HanSoAee hctkhm hhahkhtopom cyxnx CTeneii hbahctch Spica- 
ria violaceae c MaKCHMyMOM BCTpenaeMOCTH npn 450 h HecKOAbKo 
MCHblHHM, HO TaKJKe AOCTaTOHHO 6oAbIHHM HHKOM HpH 400.

Menee hctkhm hhahk3topom na BAaxinocTb c pacTHHyTofi aM- 
HAHTyAOH BCTpenaeMOCTH, ho TaKxre c MaKCHMyMOM npn 380, OKasaA- 
ch P. lilacinum. Han6oAee xapaKTepHbie HHAHKaTOpbi Ha BAajKHbie 
ycAOBHH — Cylindrocarpon sp., Myrothecium striatosporum. Fusa­
rium solani HMeeT pacTHiiyTyio aMnAHTyAy BCTpenaeMOCTH c AByMH 
MaKCHMyMaMH npn 200 h 450 (pnc. 40).

/4ah rpn6oB b hcaom o6in.ee uhcao bhaob AOCTnraeT MaKcriMyMa 
npn cpeAHHX 3HaneHHHx ba3>khocth. MaKCHMaAbnoe koahhcctbo bh­
aob Ha6AK>AaeTCH npn hhackcc 280.

TaKHM o6pa3OM, b skoaothh rpn6oB HaMenaeTcn hcckoabko ac- 
neKTOB aah nayneHHH.

1. C no3HHHH o6mefi skoaofhh (chhskoaofhh)—TpocJJOAHHaMH- 
necKHe HCCAeAOBariHH, BCKpbiTHe Tpo^iniecKHX CBH3en rpndoB c 
cy6cTpaTOM, BbiHBAeHHe cyKireccHH bhaob na cyOcTpaTe, pacneTbi hx 
HpOAyKTHBHOCTH 33 OnpeAeAeHHblH HpOMOKyTOK BpeMCHH, CKOpOCTH 
o6weHa BemecTB n aoah ynacTHH b o6meM OaAance npeBpameHHH 
BemecTB.

2. C TOHKH SpeHHH H3CTH0H 3K0A0FHH (ayTOSKOAOTHH) HSyHCHHe 
oco6eHHocTeft rpn6oB, MoptJjOAorHuecKHx, 4)H3HOAorHqecKHX, reneTH- 
HeCKHX H T. A-, OnpeAOAHIOIUHX HX CymeCTBOBaHHe B KOHKpeTHbIX 
ycAOBHHX cpeAbi. BAHHHHe (JiaKTopoB BHeniHeii cpeAbi na hx pacnpo- 
CTpaHCHHe H }KH3HeAeHTeAbHOCTb.

Oco6chho OoAbinoe 3HaqeHHe HMeeT AeficTBHe 3KCTpeMaAbHbix 
ycAOBHH —■ MOIHHblX (JiaKTOpOB OT6opa, B3aHMOAenCTBHe C KOTOpbIMH 
onpeAeAHeT b kohchhom HTore MecTOoOHTSHHe onpeAeneHHbix bhaob.
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3. HsyqeHHe h xapaKTepHCTHKa yxce cjiojkhbibhxcs rpn6Hbix 
cooSmecTB c HcnojibaoBanneM reo6oTaHHnecKHx hoaxoaob, hx B33H- 
MOOTHOineHHii c Bbicmeft pacTHTejibHOCTbio h iiohboh iok pesyjibTaTa

5

b ncme b 33bhchmocth ot cTenei-m BJiaat- 
hocth:

6 — Spicaria violaceae (no OpnapT)

Cylindrocarpon sp.

100 180 260 340 420 500
UHdexc 6/ia/cuocmu acco- 

uuauuu

Pnc. 40. BcTpenaewocrb rpn6oB 

a — Cylindrocarpon sp.;

HHTerpajibHoro B33HMOAeHCTBHa Bcex KOMnoneHTOB MHoroi|>aKTopHOH 
CHCTeMbi, KaKOBbiMH hbjihiotcs onpeAejieHHaa pacTHTejibnaa acco- 
UnaiiHfl h ti-ih noHBbi.

T ji aB a 5

B3AHMOOTHOU1EHHE IIOHBEHHblX EPHBOB 
C -UPyrUMH OPEAHH3MAMH

rpn6bi MoryT BCTynaTb b pasHoodpasi-ibie OTi-ioniei-iHH c pacTe- 
hhhmh h jkhbothhmh. <[JopMbi CB5I3H c pacTeHHHMH MoryT 6biTb napa- 
3HTHHeCKHMH H CHMfiHOTHHeCKHMH. OcoSbie OTHOHieHHS CKJiaflblBaiOTCH 
Mea<Ay pacTenneM h opraHH3MaMn npuKopneBOM sohbi, pacTenHeM n 
9nH(|)HTHOH MHKpOCjjJIOpOH. Pl3BeCTHbI rpH<5bI-napa3HTbI JKHBOTHbIX H 
rpii6bi-XHin,HHKH. CsoeoSpasHbi othouibhuh rpndoB h naceKOMbix.

(PopMbi cbhsh MejKAy rpn6aMn-napa3HTaMH h pacreHHSMH pac- 
CMaTpiiBaioT b cneiiHajibHbix pas^ejiax ^HTonaTOJiornii. napasHTbi 
JKHBOTHblX — 9T0 HpeAMCT MeflHIJHHCKOH II B6TepHHapHOH MHKOJIOrHH, 
nc>9T0My ohh naxoAHTCH Bi-ie narnero BHHMaHHH.
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rPMBH nPHKOPHEBOFi 3OHB1 PACTEHHH

rpndbi, Kai< n xpyrne MHKpoopraHH3Mbi, hbahiotch nocTOHHHbiMM 
ofiiiTaTejiHMii npnKopneBofi 3OHbi, rxe Me>KAy hhmii h kophhmh pac­
TeHHH CKJiaAblBaiOTCH OCOdbie OTHOineHHH.

npiiKopneByio 3OHy pacTeHHH pasAeAaiOT na odnacTb, naxoAa- 
niyiocH BOKpyr Kopneii h npi-ijieraiomyio k kophhm — pnsoccjiepy n 
odjiacTb HenocpeACTBeHHO na noBepxHOCTn Kopneft — pHsonnany.

Pusoccjiepa npeACTaBJiaeT codoii cjioh no’iBbi, 3HannTeAbHo otjih- 
naioiHHHCH no cbohm 4)H3HKO-XHMiinecKHM cbohctb3m ot ocTajibiioii 
nOHbbl.

IIoHBeHHbie nacTimbi 3A.ecb donee ocTpyKTypenbi. B cbhsh c 
3thm yjiynmaeTca nponecc abhjkchhh Kopneii i-i MHKpooprannsMOB, 
jiyquie coxpanHeTca Bjiara, noAAepmHBaeTCH nocTOHHHaa TeMnepa­
Typa. BoAee BbicoKaa BnajKuocTb nonBbi b sone pnsoccjiepbi cBasana 
Kaie c HSMeneHneM CTpyKTypbi noHBbi, tsk n co cnocodnocTbio Kop- 
neBbix chctcm pacTeHHH aimiBHo usMenaTb BJia>KHOCTb OKpy>Karc>men 
cpeAbi.

npiiKopneBaH nonBa shmbtho OTnmiaeTCH BenmiHHOH pH. PacTe- 
hhh hsmchhiot TaiQKe BoccTaHOBHTejibHbiH noTenmian BOKpyr KopneH. 
LIain,e sth H3MeHeHMH nponcxoAHT b cTopony noHHJKeHHH rH no’iBbi.

Pii3OC(f)epa — odnacTb, doraTaa nuTanneM, o6ycjiOBJiennbiM bh- 
AeJieHHHMH Kopnefl (sksoocmocom) , b kotopbix o6napyx<eHbi caxapa, 
aMHHOKI'ICJIOTbl, BHTaMHHbl, ayKCHHbl, (JlOCCjiaTHAbl II pa3AHHHbie apo- 
MaTiniecKne BemecTBa. Ha6jnoAaioTca onpeAejiei-mbie pasnnmiH b 
cocTaBe KopneBbix BbiAejiemin pasimix pacTeHnii. Y Kyicypysbi, kopmo- 
bbix h OBomubix KyjibTyp ohh Sora™ caxapaMi-i. 3jiaKOBbie pacTenna 
BbiAejiaiOT mhoto opraHmiecKHx khcjiot (yKcycnaa, maBejieBaa, jih- 
MOHi-iaa,. aSjiomiaa), KOTopbie ciijibho hoakhcjihiot nonBeiiHbiH 
pacTBop. B nacTi-iocTH, b noAsojiiiCTbix nonBax pH b sone Kopnen 
sjiaKOB HSMenaeTca ot 4,5 ao 5,5. KopneBbie BbiAejieni-iH 6o6obmx 
coAepmaT mhoto HefiTpajibHbix aMi-n-iOKHCJiOT, BCJieACTBiie iiero noiiBa 
CTaHOBHTCH Menee Kiicjioii. HeKOTOpbie pacTeHHH BbiAejimoT aHTiiSHO- 
TiiKii. B 3toh sone cosAaeTCH noBbimeHHas KonneHTpamm npoAyn- 
tob MeTa6ojiii3Ma MHKpoopranHSMOB.

B pH3oc<J)epe dojiee snepn-mHO npOTeicaiOT MHonie xiiMiinecKi-ie 
ii dnoxHMunecKHe nponeccbi. HanpiiMep, SbicTpee paspymaioTCH 
pasjii-imibie Mimepajibi, ropHbie nopoAti — hsbccthhk, MpaMOp h ap- 
Hponecc 3T0T BbI3bIBaeTCH He TOJIBKO KOpHeBbIMH BblAeJieHHHMH, HO 
H MHKpO(|)JIOpOH pH3OC(J)epbI.

Hoa BJIHHHHeM MHKpO^IAOpbl B piI3OC(j)epe CO3A3IOTCH yCJIOBIIH 
6ojiee BbicoKoii pacTBopiiMocTH mejiesa ii Maprsuna, hto odycjiOBJie- 
ho HSMeHenneM OKncAHTejibHO-BoccTaHOBiiTejibHoro noTei-miiajia. /Ke- 
Ae3O ii Mapranen b pH30C(|)epe naxoAHTcn b coeAHHeHimx c opraHii- 
necKHMH BemecTBaMH — aMunoKucjiOTaMii, oprauHnecKHMii KiicjiOTa- 
MH H ApyniMH, o6jiaAaK)IHHMH CHJlbHblMH XeJiaTI-ipyiOmHMH CBOiiCT- 
B3MH n odpasyromiiMH npomibie KOMnjieKCbi, coxpanaiomHeca b nom 
se AJiHTejibHoe BpeMH. Ohh ncnojibsyiOTca pacTennaMH Kai< hctohhh- 
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kh asejiesa, Mapranija h Apyrnx MnnepaAbHbix 3AeMenT0B. B pM3O- 
c<J)epe TaKHe opraHO-MeraAAHHecKne KOMiwieKCbi naxoAHTCH b doAb- 
mrix KojiHiiecTBax, iicm bhc ee, BcjieACTBiie doAee bhcokoto coAepnca- 
hiih opraHHHecKHX BemecTB, a pacreHne jiynme ycBaHBaeT xejieso h 
Mapraneu b bhac KOMiuieKcoB, KOTOpbie co3A3k>tch npn ynacTHH mh- 
Kpooprai-iH3MOB. TaKHM ofipasoM, BOKpyr Kopi-iefi (JiopMHpyeTCH oco- 
6aa 3ona c dAaronpHHTHbiMn ycAOBHHMH ne tojibko aah MHKpoopra- 
HH3M0B, HO H AAHC3MHX paCTCHHH.

B pH3OC(J)epe pacTeHiiii rpndoB h Apyrnx MHKpooprai-insMOB 
doAbine, neM BHe ee. A. PnxTep n A. Bepnep (1931) ynasbiBajin na 
yBejinnenne hhcachhocth rpndoB b pn30C(|)epe no cpaBnennio c ne- 
pH3oc4)epnon hohboh na 37—51%. CrapKH (Starkey, 1929)—ot 
80% n dojiee. B 33bhchmocth ot toto, deAna noHBa ryMycoM hah 
chabho ryMycHpoBana, KOAHnecTBO rpndoB b pHsoccJepe nsMenHercH. 
B nonsax, deAHBix opraHHKOH, yBeAnneHiie hhcachhocth rpndoB b 
3H30C(J)epe doAee snannreAbHO, neM ' b chabho ryMycnpoBannBix, 
ran nan b nepBbix doAee saMeraa AodaBKa opraunnecKoro BemecTBa 
ia cneT KopneBBix BbiAeAeHHH.

BbiAeAHeMbie KOpHHMH BemecTBa HrpaiOT SHanHTeAbHyio ceAen- 
'HBIiyiO pOAb B (JlOpMHpOBaHHH KOpHCBOH MHKpOtJlAOpbl, B TOM HHCA6 
3AHHIOT Ha COCTaB FpndOB pH3OC(JepbI.

CnenncJiHKa icopneBbix BbiAeAeHHH onpeACAHer cocTaB bhaob 
pndoB b KopneBofi sone pacTeHHH. B pnsoc^epe 3A3koblix, nanpn- 
lep, npeodAaAaiOT rpndbi poaob Fusarium n Alternaria.

B pH3oc(Jepe dodoBbix h KpecTopBeTHbix — neHHUHAABi; aiothko- 
:bix — Penicillium paxilli h t. a-

Ho AaHi-ibiM THMonnna (Timonin, 1941), Aarne ABa copra AbHa 
asAHnaioTCH no cboch MHKotJiAope b pHsoccjiepe. ¥ copra Bhsoh 
peodAaAaiOT rpndbi poaob Mucor, Cladosporium, Penicillium, Tri- 
hoderma. ¥ copra Hobcath — poAbi Alternaria, Cephalosporium, Fu- 
arium, Helminthosporium, Verticillium.

Ocodenno cymecTBennbi pasAHHHH b HaAnnnn hah orcyrcTBHH 
arorennbix (JopM rpndoB b KOpneBOH sone ycroHHHBbix h nopamae- 
bix COpTOB pacTeHHH B CBH3H CO 3HaHHTeABHbIMH pa3AHHHHMH B 
jcraBe hx KopneBBix BbiAeAeHHH. no AannbiM BaKCTona (Buxton, 
962), aKcyAar Kopnen danaHOB coAepncnr nadop 3mhhokhcaot 
oropbix 13 odmne. khk aah ycronnnBbix copTOB, ran h aah 
:aeMbix k naroreHHbiM rpndaM Fusarium oxysporum f. cu. 
d b KopneBBix BbiAeAeHHHX nopamaeMbix copTOB orcyrcTByioT Unv 
ihh h TpeoHHH, a y ycTOHUHBbix ner AefiitHHa, cepnna, rnposnua. 
opneBbie BbiAeAeHHH nopaxaeMbix coproB coAepncar b noATopa pasa 
jAbnie yrAeBOAOB, neM ycroHHHBbie. 3to h odycAOBAHBaer HaAi-inHe 
pii30C(j)epe nopancacMbix copTOB rpndoB H3 poAa Fusarium h ot- 

rTCTBHe HX B pH30C(J)epe yCTOHHHBLIX COpTOB.
CocraB rpndribix u,eno3OB motkct raioKe peryAHpOBaTbCH AencT- 

!eM 4>H3HOAOFHHeCKH aKTHBHbIX BeiH,eCTB, BblAeAHeMbIX KOpHHMH 
ictchhh. npn 3tom BO3MO3KHO npHMoe CTHMyAHpyiom.ee AencTBne 
ipneBbix BbiAeAepnii, npHMoe hx HHrndnpyiomee AencTBne. KpoMe 
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3T0T0 B03M0>KIia CTHMyAHHIIH pOCTa MHKpoSOB-aHTarOHHCTOB B pH30- 
ccfiepe k onpeflejieuHbiM bhasm rpnOoB, b nacTHOCTH k 4>HTonaToreH- 
HbiM. TorAa nocAeAHHe yrneTaiOTCH ne KopneBbiMH BbiAeAeHHHMH, a 
MHicpoSaMH-aHTaronHCTaMH. HaKoneu, bosmojkho yrneTeHne pocra 
MHKpofioB-aHTaroHHCTOB. TorAa MoryT ycHAeiiHO pasMHOxaTbCH mho- 
rne rpi-iSbi pn3oc$)epbi, b tom qncjie cfii-noriaToreiiiibie h, bosmojkho,, 
HeKOTOpbie chmShohtbi.

JTeiicTBHe KopneBbix BbmejieHHft i-ia rpuSbi npeACTaBJieno b 
TaOA. 8.

T a 6 ji h u. a 8

AeiicTBHe KopaeBbix BbijiejieHHii bmciuhx pacTeHHH Ha rpn6bi (no Rovira, 1965)

AeiiCTBiie
Bbicnme 
pacTeHHH rpn6t>i

CTHMyjisuHsi pocra pe#HC
cajiaT 
SeMJlHHMKa

Riiizocton'.a solatu

Rhizoctonia sp.
I-lHni6npoBaiiHe pocra OBec 

KapTo4)ejib 
TOMaTbl 
Typnenc 
ropox

Byssochlamys fulva 
Spongospora subterranea 
Colletotrlchum atramentarlum 
Pythicim mamillatum 
Aphanomyces lutiches

CTHMyJian,Ha npopacraHna jiyK 
TOMaTbl 
pe,qnc 
cajiaT 
6o6bi 
6aHaHbi

Sclerotium ceplvorum

Fusarium spp.

F. solani f. phaseoli
F. oxysporutn f. cubense

MHrn6npoBaHne npopactaHHa ropox F. oxysporum f. pisi

MHKpoopraHH3Mbi pH3OC(J)epbi, b cbok) onepeAb, MoryT oKasbi- 
BaTb BAHHHue na pacTeiiHe nepes KopneByio CHCTeMy. HeKOTOpbie H3 
hhx CHa6?KaioT pacTenne BHTaMHnaMH, poctobhmh BemecTBaMH a 
anTHSHOTHKaMH. PaOoTaMH H. A. KpacHAbHHKOBa (1958) noKasana 
BO3MO?KHOCTb nocTynjieHHH 3hth6hothkob b pacTenne, b pesyjibTaTe 

moikct noBbimaTbcn ycTOfinnBOCTb pacTeHHH k sadoAeBaHHHM.
: ^npocTpaneHHe rpn6oB na noBepxHocra Kopneii (b prisonjia- 

;i5ieTCH ne toabko pesynbTaTOM cneHH^HHHOCTH cyficTpaTa, a 
..iBllcHT TaiQKe ot KOHKypeHTHOH choco6hocth rpn6oB. Iio npeA- 

CTaBAeHHHM TappeT (Garret, 1970), canpot|)HTHbie rpnObi, o6ht3io- 
mne ira noBepxHoc™ KopHeii, Menee KOHKypeHTocnocoSHbi, new hcthh- 
iibie oSaraTeAH hohb. Ha noBepxHOCTH Kopnen o6ht3iot csnpoijiHTHbie 
rpH6bi h (JiaKyjibTaTHBHbie napasHTbi. Canpoc|)HTHbie rpn6bi stoh 3ohm 
b ochobhom npeACTaBAeHbi TeMHOOKpameHHbiMH CTepHAbi-ibiMH 4iop- 
MaMH. HeKOTOpbie H3 hhx othochtch k 6a3HAHOMHii.eTaM, Apyrne ne- 
MoryT ObiTb HAei-iTHcjiHHHpoBaHbi. C>aKyAbTaTHBHbie napasHTbi na no- 
BepXHOCTH KOpHeft dbiCTpo paCTyT, 3KTHBH0 oSpasyiOT SKCTpaijeAAIO- 
AHpHbie (JiepMeHTbi, paspyinatomHe ctchkh pacTeHHH-xo3HHHa h npo- 
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JiHKaiOT BiiyTpt KjieTOK, ho MoryT Sbicrpo nepexoAiiTb k canpo$HT- 
HOMy odpasy jkhshh.

Ohh paccMaTpHBaioTCH khk nonBeHHbie rpndbi, xoth MHOrne H3 
HHX I-iaXOAHTCH B HOHBC B COCTOHHHH HOKOA H HpOpaCTaiOT TOAbKO 
TorAa, KorAa CTHMyAHpyiOTCH OKcyAaTaMH Kopnefi. IlpHMepoM MoareT 
CAy>KHTb Pythium mammilatum. KopHeBbie BbiAeAeHHH npHBJieKaioT 
TaK>Ke noABH>KHbie soocnopbi btoto rpnda, odAaAaioninx xeMOTaK- 
CHCOM.

rPMBbI-MMKOPH3OOBPA3OBATEJlH

Mnorne rpndbi MoryT BCTynaTb b TecHyio cnMdnoTHHecKyio cbhsb 
C BblCIHHMH paCTeHHAMH, OdpasyH MHKOpnsy.

MHKopnsa, hto osnanaeT b nepeBOAe c rpenecKoro rpndo- 
Kopenb, — TepMHH, BBeAeHHbift <t>paHKOM (Frank, 1885), npeACTaB- 
jineT codon komhackc mhucahh rpnda c kophhmh bbicihhx pacTeimn.

HepBbie paSoTbi, nocBAmennbie nsyneHnio MiiKopns, dbiAH CAena- 
Hbi pyccKHM ynenbiM <F. M. KaMeHCKHM (1881) na MHKopnsax dec- 
xjiopo(|)HjibHoro pacTeHHH noATbeAbHHKa — Hypopitis monotropa.

B npnpoAe odpasoBanne mhkophs y pacreuHn hbaactca npaBH- 
jiom, hx OTcyTCTBHe — HCKAionenne. FIoa BOSAeficTBHeM rpnda Koperib 
npeTepnesaeT cyinecTBennbie MopijionornHecKne h aHaTOMnnecKne H3- 
MeneiiHA h npnoSpeTaeT cneuH^nnecKHe nep™. PasAnnaioT MiiKopn- 
3y 31-IAOTpOCpHyiO, 3KTOTpO(j)HyiO H 3KTO3HAOTpO(|)HyiO. 31IAOTpO(|)Hbie 
MHKOpH3bI XapaKTepH3yiOTCH TeM, HTO MHIieAHH rpH0a npOHHKaeT 
nepes sni-iAepMHc KopneBBix okohh3hhh b KOpOByio napeuxHMy, h 
AaJIbHie pa3BHBaeTCH BIiyTpHKJieTOHIIO. npH 3T0M CIiapyjKH KOpeHb 
He npeTepneBaeT HHKaKHX HSMeHeiiHii b Mop^ojiorHH, ero BeTEJiemie 
He H3M6HHeTCH, Ha HOBepXHOCTH KOpHH COXpaHAIOTCA KopHeBbie BO- 
AOCKH.

y pasAHHHbix pacTeHHH oSpasyioTCH pasribie thhh 3HAOTpo(|)Hbix 
MHKOPH3. 3tO 33BHCHT OT rpH6HbIX CHmShOHTOB, KOTOpbie BCTynaiOT 

<C HHMH B K0HT3KT.
y pacTeHHH ceMeftcTB opxHAHbix h BepecKOBbix odpasyeTCH mh- 

Kopiisa, npn kotopoh rpndHbie rntjibi, npoHHKaa b hojioctb kjictkh 
p3CTeHHH-X03AHH3, CHJieTaiOTCH B KJiyfiOK, a 33T6M HOABepraiOTCH HO- 
CTeneHHOMy nepeBapirBanHio hjih ^arouHTosy.

rpllSHbie KOMHOHeHTbl paCTCHHH CeMCHCTBa OpXHAHbIX — oSbHIHO 
npeACTaBHTeAH poAa Rhizoctonia, KyjibTypa kotopbix BnepBbie Obina 
nojiynena Bepnapow (1905) h noBTopena BypreiJioM b 1909—1911 rr. 
HnorAa 3to MoryT Sbitb Armillariella mellea h bhabi Marasmius. 
y BepecKOBbix H3B6CTH0, HTO MHKOpH3y 06pa3yiOT rpndbi pOAa 
Pythium nacTo P. ulminum. y htiix pacTeHHH cymecTByeT nandoAee 
Tecnas CBA3b C rpudOM, TaK KaK 3TH pacTeHHH B OdblHHMX yCJIOBHHX 
ne MoryT pasBHBaTbca des mhkophs, a ceMena ne npopacTaioT npn 
OTcyTCTBHH rpnda. Odbinno mhhcahh rpnda yare naxoAHTcn b ceMenn 
3THX pacTeHHH (Kcjijih, 1952).
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y dOJIbmHHCTBa TpaBHHHCTblX paCTCHHH odpaSVCTCfl BC3HKyjIHp- 
Ki apSycKyjiflpnaH hjih (JjHKOMHijeTHaH MiinopHsa. Ona o6napy>Keiia 

ma 3Jiai<ax, KjieBepe, ropoxe, coe, xjioniie, Tadaice, Tiojibnanax, ndjio- 
.'IJ1X, HHTpyCOBbIX H MHOTHX ApyrHX paCTCHHHX.

ApSycKyjibi — sto odpasoBaHHfl mhhcjihh, npeACTaBjifliomHe 
. odon MHoroKpaTHO AHXOTOMHHecKH BeTBHiHHecfl rH(J)bi, b Macce od- 
pasyiomne noAodne AepeBija. Ohh Taione nocTeneHHO noABepraiOTCfl 
iiiiyTpHKAeTOHHOMy nepeBapHBaHHK) (pnc. 41). fpHdbi, odpasyiomne

Pnc. 41. 3iiAOTpo<j>Has MHKopi-iaa. ApgycKyji b KjieTKax Encephalartos hil- 
deb rand til

uy MiiKOpHsy, npHHaAAe>KaT b ochobhom k poAy Endogone nopHAKa 
Mucorales, nosTOMy Taicne MHKopnsbi h nojiymuiH HasBanne 4>hko- 
MllUCTIIblX.

1'pndbi Endogone hohth hcbo3mo>kho BbiAejiHTb H3 noHBbi, no- 
o'oMy hx BHAOBan HAeHTH^HKaiiHH onenb saTpyAHena. Bhabi Endo- 
gone odpasyiOT MHKopnsbi c dojibinHM nadopOM pacTeHHH. M.HKopn- 
u.i c ccriTHpoBainibiM MHirejineM odpasyiOT HeKOTOpbie HecoBepmeHHbie 

i pudbi poAa Rhizoctonia h poAa Pythium.
11 odpasoBaiine KJiydKOB, h odpasoBanne apdycKyji ABjineTCfl 

.uni•rnoi'i peaKUHefi pacTennfl na BHeApemie rpnda. CymecTByeT 
MIICIIIIC 0 TOM, HTO CTeneHb paSBHTHH apdycnyA M05KCT CAyjKHTb KpH- 
rcpiioM BsaHMOOTHomeHHH rpHda h Bbicmero pacTeHHH.

OiiAOTpotjman MHKopnsa odHapyxcena h y HeKOTopbix ApeBecHbix 
ii KycTapHHKOBBix nopoA, Taxnx, ksk kjibh, Tyn, MOHOKeBejibHHK, ca- 
romiHK, apayKapHH, ceKBonfl h Apyrnx. rpadnae CHMdaon™ sthx 
pm reiuiii 'iacTo nensBecTHbi. MnijejinH rpnda b KaeTxax sthx pac- 
ri'iinii mo>kct odpasoBbiBaTb KaydKH hjih apdycKyjibi.

Bojiee odujibiioe ' pasBHTHe apdycicyji yxasbiBaeT na Menee 
, piiBiioiieiiieiiiibiH xapaKTep BsanMOOTHomeHHii c pacTenneM h na 
iiiijijpiiie doAee HirreHCHBHbix samnTHbix peaKii,HH co cTOponbi pacTe- 
ii n >i.
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npn dojiee ypaBHOBemennbix BsaMMOOTHomenHHx rpn6a h pac­
TeHHH npoHcxoAHT odpasoBaHHe imySKOB hs mhiicjihsi. Y neKOTopbix 
ApesecHbix nopoA, b qacTHOCTH y KAena, b pesyjibTaTe BHeApennH 
MHH,ejIH5I B KACTKH paCTeHHH-XOSHHHa npOHCXOAHT CHAbHHH AClIjOp- 
MamiH KjieTonHoro HApa. Rupo yBeAHAHBaeTca b paswepax h Ae(j)op- 
MHpyeTCH b cbohx onepTaHHHX, npHHHMaa aMeSoHAnyio (J)opMy. 
OAHOBpeMeHi-io yBejiHHHBaeTCH hhcao h pasMepbi HApwmeK. 3th hs- 
MeneHHH HaqanaioTCH eme b KAeTKax, coAepmamHx HensMeHeHHbie 
rmjmi, ho MaKCHMajibHoro Bbipamemm AOCTHraioT b KAeTKax, tag 
nponcxoAHT ahshc rpnda.

YBeAHHeHHe AHHeftHbix pasMepoB HApa, no ashi-ibim H. n. Topdy- 
hoboh (1951), coctabahct 56%, HApbimKa—105%- B KAeTKax, tag 
HAST AH3HC TpIlSa, yBeAHHCHHe AHHCHHblX pa3MepOiB HApa H HApbllHKa 
eme SoAbmee— 80 h 120%.

TaKyio 4>opMy HApa, no-BHAHMOMy, mojkho odniicnHTb ero hobbi- 
meHHOH aKTHBHOCTbK).

B OTAeAbHbix cAynanx rpnd BbiSbiBaeT odpasoBanne b pacTeHHH 
4>HTOaAeKCHHOB — BemeCTB aiiaAOTHHHblX HHTHTeAaM JKHBOTHbIX, t. e. 
oKasbiBaeT na pacTenne bahhhhc, noAodnoe naTorennbiM rpndaM.

noAyneHHe hhctmx KyAbTyp SHAOTpo^HHx mhkophs onenb 3a- 
TpyAneno, nosTOMy ecTb msao cBeAeHnft o cjmsHOAOTHHecKOH cym- 
HOCTH B3aHM00TH0meHHH paCTCHHH H rpnQa B 3HAOTpo4)HbIX MHKO- 
piisax. OcHOBHbie AaHHbie no 3T0My Bonpocy noAyqenbi npn Bbipamn- 
BaimH pacTeHHH h cnop Endogone b nacTepHSOBaimoH noHBe. Cnopbi 
Endogone aoboabho KpynHbix paswepoB, nosTOMy hx moxcho BbiAe- 
AHTb OTceHBanneM h AeKaHTannen hs nonBbi. 3thmh onbrraMH ycra- 
H0BA6H0, ATO MHKOpHSHbie paCTeHHA HMeiOT 6oAee BblCOKOe COAep- 
xcaHHe 4>ocq)opa h KaAHii h doAee HH3Koe coAepxcaHHe asoTa; oco- 
6eHHO saivieTHo yseAmieHHe ijioc^opa b MHKOpHSHbix pacTeHHHX na 
noHBax c hh3khm coAepxaHHeM ero. MHKOpHSHbie pacTeima yTHAHSH- 
pyioT TpyAHOAOCTynnbie coeAHHeHHH (JjociJiopa, TaKHe, KaK (fioccfiaTH- 
Tbl, (J)OC4)OpHTbI, TpHKaAbHHH<boC(^aT. BoAee HHTeHCHBHaa aACOp6- 
Uhh (jioccbopa MHKopHSHbiMH pacTeHHHMH 6bixa AOKasana onbrraMH 
c P32. Ha MHKopnsax opxHAefi noKasano, hto MeMAy 3HAOTpo(|)HbiMH 
rpii6aMH Rhizoctonia h pacTenimMH cymecTByer Tecnan BsaHMOCBH3b 
no CHHTesy h noTpedxeHmo bht3mhhob. rpn6 CHHTesnpyeT nnpHMH- 
AHHOByio, a opxHAen THasoAOByio nacTb (Hijner a. Arditti, 1973).

3KTOTpo4>Hbie MHKOpHSbl XapaKTepHSyiOTCH TeM, ATO MimeAHH 
rpnQa onAeraeT KopHeBbie OKonnaHHH pacTeHHH, odpasya haothbih qe- 
xoa hs nceBAonapeHXHMaTHqecKOH TKami c MHoronHcxeHHbiMH otxo- 
AHIHHMH OT Hero CBO6OAHbIMH THffiaMH. OTACAbHbie THtJlbl npOHHKaiOT 
b MemKAeTHHKH KOpoBOH napeHxiiMbi KopHH, oSpasyH T3K HasbiBae- 
Myio ceTb PapTHra (pnc. 42). KopHeBbie boaockh npn stom ncqesaioT 
(MHKOpHSHbiH KopeHb ne HMeeT KopneBbix boaockob). Hi-iorAa ot- 
AeAbHbie rmjmi npOHHKaiOT BuyTpb kactok Kopua; qepes hhx ocymecT- 
BAHeTCH nHTai-iHe rpn6a. Tarnie mhkophsbi nasbiBaioTCH sktoshaotpo(|)- 
HblMH.
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Meayiy 9kto- h 9kto9HAOTPo4>hbimh MHKopnsaMH cymecTByeT 
paA nepexoAOB. Cxopee Bcero, 6oAbiiiHHCTBO MHKopn3 hbahiotch 9K- 
TO9HApOTpo4>HbIMH H HCTHHHO SKTOTpO^JHbie MHK0pH3bI BCTpCTaiOTCH 
OHCHb peAKO. Ilpn 06pa30BaHIlH 9KT09HA0Tp0(|)HbIX MHK0PH3 npOHC- 
XOAHT H SHaHHTejIbHbie MOp4>OAOrHLieCKHe H3MeneHHH KOpneM. riOA 
bahhhh6m rpn6a ohh ycHAenno bctbhtch. Oco5chho THnHHiibi Taicne

Phc. 42. Cpe3 qepes BiMb^aTyio MHKopiisy

MSNfeHeHHA y KopneBbix OKOHHaHHH cochbi, HMeiomHX xapaKTepnoe 
BHAbH3TOe HAH KOpaAAOBHAHOe BeTBAeHHe. BepOHTHO, TaKOe BeTBAe- 
HHe KopneBbix OKOi-iqanHfi CTHMyAHpyeTca BMAeAeHHeM ayiccHHOB, b 
qacTHocTH p-HHAOAHA yKcycHOH khcaoth (HYK), oSpasoBauHe KOTO- 
poii noKasano aah rpH6oB-MHKopH3Oo6pa3OBaTeAeft (pnc. 43).

IdcCAeAOBaHHHMH H0CA6AHHX ACT yCTaHOBACHO, HTO CHAbHbie MOp- 
(pOAornnecKne H3MeneHHH Kopneii p MHKOpnsax Bbi3Banbi TaKJKe 06- 
pa3OBai-IHeM KHHeTHHOB, B naCTHOCTH HHTOKHHHHa. O6pa3OBaHHe KH- 
HeTHHa MHKOPH3HHM TpH60M RhiZOpOgOn rOSeoluS OnpeAGAHAH Ha 
KyAbTypax TKanefi con, lTa6aKa, mopkobh. rpnd HHOKyAHpoBaAH na 
cnepHaAbHOH cpeAe phaom c TKaHbio. Flpn 9tom pocT TKaHH Ha6AK>- 
AaACH TOAbKO B HpHCyTCTBHH rpngs HAH HHCTOFO KHH6THH3 (MHIHKe, 
1974).
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Ms hhctmx KyjibTyp MHKopi-isiibix rpndoB Suillus conthurnatus, 
S. punetipes h Amanita rubescens HHTOKHiimibi nojiyqenbi b KpncTaji- 
ahacckh qncTOM BHAe. 3th coeAHHeHHH, panee o6Hapyx<eHHbie y xy- 
xypysbi, npeACTaBAAAH coSoii searaH h pnSoHyKAeosHA seaTHHa. 
Uhtokhhhhm He Shah o6napy>KeHbi y mhkophshofo rpH6a Cenococ- 
cum graniforme, a oh, khk H3BecTi-io, ne Bbi3biBaeT saMeTHoro bbtb- 
JieHHH KopneBbix OKOHH3HHH.

Pnc. 43. O6mnn bha BHjimaToii mhko- 
pn3bi

Pnc. 44. Hepnan MHKopnsa, o6pa3OBan- 
nan Cenococcum graniforme

3KTO9HAOTpO(J)Ha5I MHKOpH3a HMeeTCH y 6oJIbIIIHHCTBa ApeBecnbix 
h KycTapHHKOBbix nopOA- TpHdHbie KOMnoneHTbi sthx pacTennfi — 
TAaBHbiM o6pa3OM BbicniHe SasHAMajibHbie rpnSbi, npeACTaBHTeAn po- 
Aob Boletus, Suillus, Russula, Lactarius, Amanita, Cortinarius (ra- 
MeHOMHIieTbl) H FaCTepOMHIjeTbl H Ap., He6OAbIHOe AHCAO CyMHaTbIX 
rpHdoB H3 poaob Elaphomyces h Tuber. Oahako MHorae poAH Agari­
cales He o6pa3yrc>T MHKopn3y.

HeKOTOpbie rpH6bi-MHKOpH3oo6pa3OBaTeAH — bmcoko cnen,HajiH3H- 
poBaHHbie chmShohtm. HanpnMep, Ixocomus elegans — AHCTBeHHHHHbiii 
MaCAeHOK, AaroillHH MHKOpH3y TOAbKO C AHCTBeHHHHeii. B SOAbHIOH 
CTeneHH cnen.HaAH3HpOBaHbi rpn6bi Suillus granulatus, S. luteus, Lec- 
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cinum scabrum, Menee cnemia.nn3npOBaHbi rpn6bi poaa Amanita, Rus-^ 
sula h t. a. ripuMepoM HanMenee cnen.najin3npoBaHHoro mhkophso- 
odpaaoBaTeJia mojkbt Sbitb rpn6 Cenococcum graniforme, odpasyio- 
ihhh TaK nasbiBaeMyio qepnyio MHKopnsy (puc. 44) 6oaee neM co 130 
nopoAaMH KycTapHHKOB h AepeBbeB. Oh pacnpocTpaneH no BceMy 3eM- 
HoMy niapy bo mhothx Tunax hohb. rpnd ne oSpasyeT hhk3khx cno­
poHomeHHH, a cymecTByeT b nonBe b bhac mhucahh h CKAeponneB. Ha 
3tom ocHOBaHHH ero AOJiroe BpeM5i othochah k HecoBepmeHHbiM rpn- 
6aM. B HacToamee BpeMsi no CTpoenmo cemr, HMeiomnx npocTbie nopbi, 
H CTpoeHHK) MHKOPH3HOTO H6XA3 OH OTHeCeH K CyMHSTbIM TpH^aM.

HoCKOJIbKy rpn6bI-MHKOpH3OO6pa3OB3TejIII HaxOASTCH B TeCHOM 
KOHTaKTe c pacTenneM, BbiAeaHTb hx b nncryio KyjibTypy na HCKyc- 
CTBeHHyio nHTaTejibHyio cpeAy onenb TpyAno. BbiaeaeHHe bosmoxho, 
ah6o HenocpeACTBeHHO H3 mhkophshbix okohh3hhh xopHen c npeABa- 
pHTejibHOH o6pa6oTKOH aHTHcenTHKaMH aah ycTpaneHiiH canpo^HTHoft, 
MHKpO- I-I MHKOtJjJIOpbl, HaXOAHIIieHCH Ha HOBepXHOCTH KOpHCH, JIh6o 
H3 njioAOBbix Tea rpnSoB, npeAnonaraeMbix MHKOpH3oo6pa3OBaTeaeii.. 
B cocTaB cpeAbi oSaaaTeabHo aojiikch bxoahtb nadop 3Mhhokhcaot 
H BHT3MHH Bp

B tom h ApyroM caynae BbiAeaennaH KyabTypa nposepneTCH Ha: 
cnoco6nocTb ee o6pa3OBbiBaTb MHKopH3y, t. e. Aoaxen SbiTb ocy- 
meCTBAeH CHHT63 MHKOpH3bI H3 HHCTOH KyjIbTypbl rpH0a H CTepHAbHO- 
BbipameiiHoro Bbicinero pacTeHHH. Aaa stoto cchhum, HanpuMep, coc- 
Hbi npeABapHTejibHo BbipaiHHBaiOT b cTepnabHbix ycAOBirax. CeMenai 
CTepHAH3yiOT h noMeuiaiOT b CTepHJibHbie koa6m OpaeHMenepa eM- 
KocTbio 500 ma, b KOTopbie HacbmaiOT necoK, npoMbiTbift KpenKOH co- 
A5IHOH KHCAOTOH (160 T H3 KOA6y). fleCOR yBJia>KII5IIOT paCTBOpOM 
nHTaTeAbHbix coAen. CnycTii 4 Mecsina nocae npopacTaHHH ceMeHiii 
cocHbi Koa6y sapaacaiOT MHueaneM rpn6a, npeAnoaaraeMoro MHKOpii- 
3oo6pa3OBaTeAH. LIepes 2 Mecflua onpeaeasieTCsi naaHnne mhkophsbi,. 
no MopijioaornH h anaTOMHH Kopnii na cpesax, CTpoeHHK) Hexaa, h ce-- 
th TapTHTa.

OH3HoaorHnecKa5i cymnocTb B3aHM00TH0inenHH rpn6a h pacTeHHH- 
ocTaeTCii ao chx nop He noanocTbio BbiHcneHHOH. HeKOTOpbie hccacao- 
BaTeaH OTMenaioT y rpH6oB-MHKOpH3oo6pa3OBaTeaeH oneHb HH3Kyio. 
aKTHBHOCTb THApOAHTHHeCKHX (JiepMeHTOB, B H3CTH0CTH y TpH0OB pO- 
Aa Boletus noaHocTbio OTcyTCTByiOT HHBepTasa (|3-rnioK03HAa3a) a 
P-aMHaa3a. Ohh ne coAepacaT h noAHiJieHOAOKCHAas, 3a HCKAToneHH- 
eM Xerncomus subtomentosus h poAa Lactarius. 3to tobopht o tom,, 
hto rpH0bi-MHKopH3oo6pa3OBaTeaH npeA'CTaBAHiOT co6oh onpeAe- 
aeHHyio (JiHSHoaormiecKyio rpynny, cnocoSnyio k yTHAHsaiiHH toabko.' 
npocTbix caxapoB. BcaeACTBHe oTcyTCTBHii hah caafioft 3kthbhocth 
rHApOAHTHHeCKHX (JiepMeHTOB OHH He BblACpJKHBaiOT KOHKypeHHHH C 
rpn6aMH — hoacthaohhbimh canpo(J)HTaMH, 3kthbho pasaaraiomHMH. 
pacTHTeABHBiH onaA, hto o6ycAOBHAo hx coBMecTHoe cymecTBOBaHHe c 
KOpHeBHMH OKOHHaHHIIMH AepeBbeB, TAB OHH HepnaiOT HeoSxOABMbie 
hm AerKOAocTynHbie yraeBOAti, b Soabihom KOAHnecTBe OTAaraiomHe- 
CH B KopneBbix OKOHHaHHHX pacTeHHH.
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Iio BbopKMany (Bjorkman, 1942), odnAbnbie MHKopH3bi odpa- 
3yiOTCH npH HaAHHHH onTHMaJIbHOrO OCBemeHUH, KOrAa HAST aKTHBHblH 
ciiHTea yraeBOAOB i-i npn HSKOTOpOM AecjnimiTe asoTa hjih (jioc^opa KaK 
SJieMeHTOB, AHMHTIipyiOIllHX CHHTC3 de.AKOB H npHBOAHIAHX K IiaKOHAe- 
hiiio yrAeBOAOB b Kopnax. 3to AOKasano SKcnepi-iMenTaAbiio c no- 
MOinbK) H3OTOna C14.

rpH6bI-MHK0pH3006pa30BaTeAH HyiKAaiOTCH B BHTaMHHe Bl, KO- 
Topbift noAynaioT ot pacTennH. Bosmojkho TaKace HcnoAbsoBanne rpn- 
6aMH neKOTopbix aMUHOKHCJIOT pacTeHHH.

B cbok) onepeAb rpnd OKasbiBaeT onpeAeAennoe noJiojKHTejibHoe 
BAHHHHe na parrei-ine. /loKasano, hto MHKopHsnbifi nexoA c otxoah- 
lUHMIi OT ero nOBepXHOCTH rpHdHbIMH Hi^aMH yBeAHHHBaeT nOBepX- 
HOCTb BCaCblBaHHH H CHad>KeHHH paCT6HH5I BOAOH H MHHepaAbHbIMH 
SAeMeHTaMH. Ocodenno doAbinoe snanenne sto HMeeT na MaAonAOAO- 
poAHbix nonBax. ¥ MHKopnsnbix pacTennfi cymecTByeT doAee hhtoh- 
chbhhh odMen niiTaTeAbHbiMH 3AeMenTaMH c no'iBOH, neM y neMHKO- 
pH3Hbix. OnbiTaMii nocAeAHHx act 3to AOKasano c noMombio hsotohob. 
M.HK0pH3Hbie KOpHH doAee 3KTHBH0 HOrAOmaiOT paAHOaKTHBHbie a3OT, 
4>oc$>op, KaAbiiHii h Marnnn, a TaKiKe nacTi-inno >kcjic3o h KaAHft, n 
aKKyMyAHpyioT hx b rpndnoM nexAe b doAbmnx KOAnnecTBax, neM tks- 
nn pacTennn.

MriKopHSHan KopneBaa cncTeMa aKTHBnee aAcopdnpyeT oprannne- 
CKiie coeAHnenHff aaora, neM neMHKopHsnasi. SKcnepHMenTaAbno noKa- 
sano, hto MHKOpHSHbie rpHdbi MoryT BosAeiiCTBOBaTb na MnnepaAbi 
nocpeACTBOM pasAHmibix opranmiecKHx khcaot, thkhx, iok HdAonnari, 
maBeAbnaa, rAHKOAeBan, imiKHMOBan, nHC-aKomiTOBan h Ap., 3kthbho 
odpasyeMbie sthmh rpiidaMH. IIoa AeftcTBneM oprannnecKHx khcaot 
HAST H3BAeneHHe KaAHS H3 CHAHKaTOB — dl-IOTHTa, MyCKOBHia, BepMH- 
KyAHTa, a rarae <J>oc<J>opa n KaAHn H3 opTOKAasa h anaTHTa. rpndbi- 
MHKOpH3OOdpa3OBaTeAH npOAyHHpyiOT dHOAOri'HieCKH aKTHBHbie Be- 
mecTBa, rjiaBHbiM odpasoM BHTaMMHbi rpynnbi B, 3a HCKAionenneM ma- 
MHHa, KOTOpblH SoAbHIHHCTBO H3 HHX He CHHT63HpyeT (UleMaxaHOBa, 
1962).

B nacTO5nn.ee BpeM5i cymecTByeT Mnenne, hto Aiodbie chmShoth- 
necKne OTnoinennH npeACTaBAinoT codoft CHAbno sBOAronnonHpoBaB- 
mne OTHoniennu napasnTHSMa. To iKe Kacaercsi n MHK0pH3. Hx mo>k- 
ho paccMaTpnBaTb KaK ypaBHOBemennoe coiKirreAbCTBo rpnda h bmc- 
niero pacTennii b Tenenne AAHTeAbnoro nepnoAa BpeMenn. 3boak>hh5i 
napa3HTH3Ma hact b nanpaBAennn Bee doAbinero Bsai-iMnoro npncno- 
codAennH naTorena n xosanna. MaAonpncnocodAennbie (JiaKyAbTaTiiB- 
nbie naTorenbi BbisbiBaiOT onenb dbiCTpoe OTMnpanne TKanefi iraTaio- 
njero pacTeHHH n BCKope naunnaioT pasBHBaTbcn b MepTBbix TKanax 
(PopdynoBa, 1957).

npnMepoM TaKoro poAa hbahiotch ApeBopaspymaiomne rpndbi. 
HaodopoT, BbicoKonpncnocodAenHbie oprannsMbi aoato ne odnapyiKH- 
BaiOT CBoero rydnTeAbnoro AeiicTBHH na kactkh pacTenHu-xoamina n 
cnanaAa Aame BbisbiBaiOT noBbimenne ero JKnsneAesiTeAbHocTH. B Ta- 
khx CAynanx nepeAKO pacTenne, nponnsannoe MHiieAneM rpnda, pa3- 
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BHBaeTCH non™ TaK hjih Jiymne, new 3AopoBoe, HBereT h Aasite 
haoaohocht. npHMepoM TaKoro nandoAee npHcnocodAeHHoro napaan- 
Ta MoxeT cjiyxiiTb p>KaBHHHHbifi rpnd ChrysomyXa pirolae, MHuejiHH 
KOToporo coxpaHHeTCH H3 ro/ia b poa b KopneBniiie rpymaHKH (Pirolo, 
rotundifolid). Mhhcahh npoHHKaeT b saAosKHBinnecsi b nonKe sanaT- 
KH JiHCTbeB H Ha CJiei,yK>mHH TOA BCe AHCTbSI OKa3BIBaiOTC5I npOHH- 
33HHBIMH MHHeJineM, XOTH BbirAHAHT C0BC6M 3AOpOBbIMH. ToAbKO Ha 
BTopoii toa na ahctbsix hohbashotch cnopoHonieHHa rpnda n ahctbsi 
OTMnpaiOT. CAeAOBaTeAbHo, 3Aecb HadAiOAaercsi aahtcabhbih nepnoA 
ypaBHOBenieHHoro cosKHTeABCTBa napaanra n pacTeHiisi-xossiHHa.

Taxasi 9BOAIOHH5I BsaHMOOTHOUieHHH Me>KAy naToreHHbiMH rpnda- 
MH H paCTeHHHMH-XO3HeBaMH AOCTHTaeT HaHBblCHieH CTyneHH B HBAe- 
HHS1X CHMdHO3a. Bo Bcex MHKOpHSaX rpn6 H3BAeKaeT H3 COJKHTeAbCT- 
Ba c pacTenneM TaKyro xe noAb3y, KaK h npH AiodoH $>opMe napaan- 
TH3Ma. lIto >ne KacaeTCH Bbicmero pacTennsi, to oho Taoe H3BAeKaeT 
onpeAeAeHHyio noAbsy, Menbinyio b cAynae 9HAOTpo(|)HBix mhkophs n 
doABinyio — b CAynae 3KTO9HAOTpo(j)HBix.

B H3CTHOCTH, B3aHMOOTHOIIieHHH B 3HA0Tp0(j)HBIX MHKOpH3aX MOJK- 
HO paCCMaTpHBaTb KaK OAHOCTOpOHHIIH nap33HTH3M TpHda, CHABHO OT- 
paHHHeHHblH 3am.HTHbIMH peaKHHHMH paCTeHHSI. TaKHe B3aHMOOTHOine- 
hhsi MoryT cymecTBOBaTb iicorpaHiPienHo aoato.

TPHEbl-XMIUHMKH

XHiiiHbie rpndbi samiMaiOT ocodoe mbcto cpeAH MHKpocKonnne- 
ckhx rpndoB no B3anMooTHonieHnio co cpeAoft n ApyrnMn oprannsMa- 
mh. 3to rpndbi, KOTopbie CBHsanbi numeBbiMn cbhshmh c skhbothbimh. 
no odpasy >kh3hh hx neAbasi npunncAHTb hh k napa3HTaM, cymecT- 
ByiOIHHM Ha SKHBOTHbIX H paCTCHHSIX, HH K odbIHHbIM CanpOtJlHTaM, HO- 
ceAsnonjHMCsi na MepTBbix pacTiiTeAbHbix hah jkhbothbix ocTaTKax. 
XnniHnnecTBo no npeACTaBAeHHHM H. A. MexmeBOH (1969) —3T0 oco- 
dasi 4>opMa canpo(|)HTH3Ma, npn kotopom rpnd yAaBAHBaeT 3AopoBbie 
>KHBbie ocodn HeMaTOA, dbiCTpo hx yuepmBASieT h nnTaeTcn 3a cneT 
TKaneii MepTBbix ydiiTBix hm skhbothmx.

nepBoe HadAiOAeHne xhiahbix rpndoB dbiAO CAeAano M. C. Bopo- 
hhhbim (1869) o cnocodnocTH rpiida Arthrobotrys oligospora odpaso- 
BbiBaTb na MiineAHH CBoeodpasHbie neTAii; Uonij) (Zopf, 1888) ycTano- 
bha hx sHsneHne b yAaBAHBannn n yMepipBAennH MHKpocKonnnecKHx 
HeMaTOA- C 30-x toaob nanaAOCb cncTeMaTnnecKoe nsynenne xnniHbix 
rpndoB n xHiHHnnecTBa (Drechler, 1933; ConpynoB, 1958; JJaAAHHT- 
toh, 1959; MexmeBa, 1967 n Ap-)-

B CB5I3H C OCodbIM odpaSOM SKH3HH H THHOM nHT3HHH XHIH,Hbie 
rpndbi hmciot cneimiJJHHecKHe Mopt^oAornnecKne nep™ — cnennaAb- 
Hbie AOBnne npncnocodAennsi — annapaTH aah yAaBAiiBaHnn MHKpo- 
cKonnnecKHx skhbothbix, TAaBHbiM odpasoM HeMaTOA: samyTBin na 
Konne n BHeinne HnneM ne otahahmbih ot odbiKHOBenHBix th4> orpo- 
CTOK, An4)4)ePeH-II.HpOBaHHbie, HSOrnyTBie HAH KpIOHKOBHAHBie OTpOCTKH; 
OAHHOHHBie AHHKHe HOHKH HAH HX HeHOHKOBHAHBie COeAHHeHHSi; Hia-
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poBHAHbie hjih niHpoKosjwiHncoHAajibHbie JinnKHe toaobkh, pacnoAO- 
>KeHHbie na rn(|)onoAo6Hbix yTOAmeHHax; inapoBHAHbie akhkhc toaob- 
kh h OKpyrjibie ne CHtHMaiomnecH KOJibiia, pacnoAoxennbie Ha yzuiH- 
Hei-IHblX TOHKHX H0JKK3X; AHHKH6 H6TAH H HX CJIOJKHbie COeflHHeHHH B 
BHAe csth; OKpyrjibie 2—3-KjieTOHHbie csKHMaiomne KOAbiia, pacnoAo- 
jKeHHbie na toactmx noiKKax; raHTe/ieBHAHbie Toaobkh, OKpyxteHHbie 
mapoBHAHOH jihhkoh KanAeft h pacnojio>KeHHbie na nonKOBHAHbix bbi-

Pitc, 45. JIoBine npncnoco6jiennH 
xhihhhx rpuCoB:

a — neiwi; 6 — Jinnioie iioiikh, 
b — HenowoBHAHbie coeAHiieHHH

pocTax. B cjiynae najiHAHH neTejib neMawia npoHHKaeT b 
neTjuo, b cjiynae jihhkhx foaobok nocAeAHHe npHannaioT k ee nosepx- 
hocth. B o6ohx cjiynaax nocTeneHHo ABHJKeHne HeMaTOAH npeKpa- 
njaeTCH, MHixejiHH rpnSa npoHH3biBaeT Bee Tejio h noJinocTbio accHMii- 
jinpyeT ee coAep>KHMoe (pnc. 45).

YMepinBjieHHe neMaTOAH nponcxoAHT b pesyjibTaTe khk MexaHH- 
necKoro nopa^KeHHn /Khbothoto, TaK h TOKCHnecKoro achctehh npoAyK- 
tob MeTa6ojiH3Ma rpn6a. TKiiBOTHoe nonaAaeT b jiosnee kojibho, koto- 
poe cxHMaeTcn h CHJibnoe ciKaTne ero rydHT JKHBOTiioe. Ecjih neMaTo- 
Aa npHAHnaeT k ahhkoh roAOBKe hah neTAe, BMAeAsnoTCH TOKCHnecKHe 
BemecTBa, nopajKaroiiiHe HeMaroABi. B sthx CAynaax HeMaTOAti raSHyr 
fibiCTpo. Toabko nocAe yMepmBAeHHH HeMaTOAti hah nocAe npeKpa- 
meHHH ABHJKeHHs b ee reAe o6pa3yeTCn HH^eKHHOHHaH AyKOBHixa rpH- 
6a, KOTopaa AaeT poctkh mhixcahh, bo Bcex nanpaBAeHHax npOHH3bi- 
BaiomHe TeAo HeMaTOAfci. Ohh CAyacaT accHMHAHTHBHbiMH ra(|)aMH, ko- 
ropbie HcnoAbsyioT BemecTBa yxe MepTBoii HeMaTOABi.TaKHM o6pa3OM,
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rpnd aKTHBHo yjiaBJiHBaeT 3AopoBbie >KHBbie ocodn jkhbothbix, xoth 
miTaeTCH 3a cneT TKaneii MepTBbix, ydnTbix hm HeMaTOA- B ashhom 
cjiynae ochobhoh hctohhhk nnTaHHH xhihhhx rpndoB — jkhbothbic deA- 
KH.

B OTAHHHe OT odblAHBIX CanpOCjjHTHbIX FpH0OB XHHXHbie rpndbi 
npeanoniiTaiOT cpeAbi c noBbimeHHbiM coAepHcanneM asora, ocodenno 
opraHHnecKoii ero (jiopMbi, h bht3mhhob. Bojibhikhctbo xhihhhx rpn- 
6ob cnocoSnbi k odbinnoMy canpo4)HTHOMy nnraHHio n MoryT dbiTb bh- 
aeaeHbi b qmcTyio xyabTypy.

Xnin,Hbie rpndbi, yaaBJiHBaiomHe HeMaTOAbi, npHHaAAemaT k no­
pHAKy Hyphomycetales HecoBepmeHHbix rpndoB ceMeficTBa Mucedina­
ceae h npeacTaBJieHbi orpammeHnbiM hhcaom CHCTeMaTHuecKH odocod- 
jienHbix poaoB m^oMHiieTOB. Ohh othochtch rjiaBHbiM odpasoM k 
poaaM Arthrobotrys, Dactylella, Menatophagus, Golovinia, Dactylari- 
opsis. Ohh odnraiOT na pasnoodpasHbix cydcTparax, dorarbix opraHH- 
qecKiiMH BemecTBaw: na pasjiaraioiunxcn pacTHTejibHbix ocTaTKax, 
noacTHJiKe, Mxax, SKCKpeMeHrax xkhbothhx, a Tamne b BOAoeMax, HJie 
h t. A- OcHOBHoe MecTOodHTaHHe nx —nouBa. HaxoJKAeHne xhluhbix 
rpndoB na pasjiHHHbix Apyrnx cydcTparax — pesyjibraT conpnKocHOBe- 
HHH 3THX CydCTpaTOB C IIOHBOH HAH nepeHeCeHHH HOHBeHHblX naCTHII 
paaHbiMH nyTHMH na sth cydcTpaTbi.

HeodxOAHMbie yCAOBHH AAH pa3BHTHH XHLH.HBIX TpHdoB — HaAHHHe 
oprammecKOTO BemecTBa, AOCTynnoro aah canpo4)HTHbix MHKpoopra- 
HH3MOB, OHTHMaAbHaH BAaiKHOCTb, CAadOKHCAaH HAH HCHTpaAbHaH pe- 
3khhh cpeAbi, AOCTaTonnaH odecneneHHOCTb cpeAbi khcaopoaom, 3a- 
HlHineHHocTb ot npHMoro achctbhh coAHenHbix Ayneft, oceMeneHHOCTb 
HOHBbl HeMaTOAHMH.

B noHBe odHTaeT doAbmoe koahhcctbo MHKpoopraHH3MOB, cno- 
CodHblX nOAHBAHTb p33BHTHe XHIAHblX TpHdOB. TASBHblM 0dp330M 3T0 
aKTHHOMHIieTbl H HeKOTOpbie cnopoBbie 63KTepHH (Bae. subtilis, Bac. 
mesentericus, Bac. megatherium). CpeAH rpndoB Hpno BbipameHHbiH 
3HT3TOHH3M HO -OTHOHieHHIO K XHHXHblM TpudSM 0dH3py>KHB3eTCH TA3B- 
HblM odp33OM y neHHHHAAOB H HCHepTHAAOB.

XHmHbie rpndbi, no-BHAHMOMy, nponsoniAH ot csnpotJmTHbix rpH- 
dOB, odHTaBHIHX H3 JKHBOTHbIX 0CT3TK3X. 0 npHCHOCodAeHHOCTH K HCH- 
BOTHblM CydCTp3T3M CBHAeTCAbCTByeT HX doAee HHTeHCHBHblH deAKO- 
BblH odMeH B OTAHHne OT rpndoB C3npO(J)HTOB, OdHTHIOmHX H3 pHCTH- 
TeAbHbix ocTHTKax, y KOTopbix H3dAK>A3eTCH onpeACAeHHHH noTped- 
HocTb b yrAeBOAax. JIoBmie annspsTbi hx odpasyiOTCH toabko b npH- 
CyTCTBHH JKHBOTHbIX CydCTpSTOB, HO He pSCTHTCAbHblX.

Ho Mepe npHcnocodAeHHH k 3axB3Ty jkhbothbix opraHHSMOB BO3- 
HHK3AH H C0BepiHeHCTB0B3AHCb HX CneHH3AbHbie AOBHHe SHnapaTbl, 
odecneHHBHiomHe hm cbhsb c cydcTpHTOM, yASBAHBamie h yMepmBAe- 
HHe JKepTBbl. IIpHCnOCOdAeHHe HX K 33XB3Ty JKHBOTHOTO CydCTpaT3 B 
BHAe aKTHBHo cymecTByiomHx opraHHSMOB odecnenHAO hm doAbmyio 
KOHKypeHTOCnOCodHOCTb.

Ectb -nonbiTKa npaKTHnecKoro HCnoAb3OBaHHH xhihhmx rpndoB b 
dopbde c HeMaTOAaMH neAOBeKa, jkhbothhx h pacTennft.
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OcoSeHHO HIHpOKHH paSMaX 3TH MCCJieAOBaHHH npHOSpejIH B 
CCCP 3a nocjieAHne 10 act. npH npHMeneHHH HeMaTOA b cjiynanx, 
Kocaa ycjioBHH BHeniHefi cpeAbi dAaronpHHTCTByiOT pa3BHTnio rpn6a, 
HHOKyAHUHH HMH HOABbl npHBOAHT K 3HaHHTeAbHOMy CHHXCHHK) HHCA3 
neMaTOA h npoiieHTa sapaxennocTH umh pacTeHHH.

HaMJiyqniHii acfxpeKT ot npHMeneHHH xnuiHbix rpndoB nonynaiOT 
na orypnax, nopaxeHHbix neMaTOAOH b ycnoBHHX BereTamioHHoro ohm- 
Ta h saKpbiToro rpyHTa. OAHaKo aah sijicjieKTHBHoro ncnonbsoBaHHH 
xhiahbix rpndoB b npaKTHnecKHX ueAHx neoSxoAHMo codAioAeHHe ne- 
AOFO pAAa yCAOBHH, Bbldop aKTHBHbIX IHTaMMOB H yCT3H0BAeHHe CT6- 
neHH H npOAOAJKHTeAbHOCTH HX aKTHBHOCTH B HOHBe, C03AaHH6 OHTH- 
MaAbHblX yCAOBHH AAH HX p33BHTHH.

B3AMMOOTHOUUEHH5I HOlIBEHHbIX EPHBOB C HACEKOMbIMH

MexAy rpnSaMH n naceKOMbiMH cymecTByiOT caMbie pasnoodpas- 
Hbie B3aHM00TH0ineHHH, HaHHHan ot CAynaftHbix (nenpoAHbix) acco- 
H,nan;HH ao bhoahc caoxhbuihxch chm6hothr6Ckhx othoihchhh h na- 
pa3HTH3Ma.

CTporo odAHraTHbiMH napa3HTaMH naceKOMbix (npeHMymecTBeH- 
ho xecTKOKpbMbix) hbahiotch cyMnaTbie rpndbi nopHAKa Laboulbe- 
niales, KOTOpbie b cnny hx cnen.HaAH3HpoBaHHoro napa3HTH3Ma hh- 
KorAa ne yAasaAocb KyAbTHBHpoBaTb na HHTaTenbHbix cpeAax. 3ra 
rpynna rpndoB npeHMymecTBeHHo pacnpocTpanena b rponiiKax.

riapa3HTaMH naceKOMbix hbahiotch TaKxe npeACTaBHTeAH nopHA­
Ka Entomophthorales KAacca snroMnneTOB c ochobhmmh poaamh En- 
tomophthora, Massospora h Basidiobolus. 3th rpHbbi pacnpocTpaHe- 
Hbi b yMepennoH sone h napasHTHpyiOT na Myxax, nnenax, capai-me 
H T. A.

CBoeobpasHbiii xapaKTep BSaHMooTHomeHHH CKnaABiBaeTCH Mex- 
Ay rpnbaMH h naceKOMbiMH, KorAa rpndbi hoccjihiotch BHyTpn Tena 
naceKOMbix, b KHineHHHKe hah b caMHx KJieTKax. Handonee HpKHH 
npHMep Taicoro BHyTpHiuieTonnoro coxHTeAbCTBa — TaK nasbiBaeMbie 
MHIIPTOMbl HAH MHHeTOHHTbl, H3BeCTHbie y MHOTHX TA6H, IHHTOBOK H 
neKOTopbix MypaBbeB. 3to rpynnbi AOBOJibno Kpyniibix kjictok naceKO- 
mhx, b npoTonnasMe KOTopnix naxoAHTcn Macca ApoxxenoAodnax 
rpndoB. FIocTOHHHoe npncyTCTBHe TaKnx mhiictom b Tene neKOTopbix 
bhaob naceKOMbix, hx onpeAeneHHoe nonoxenne b Tene HaceKOMoro, 
a TaKxe nepeAana rpndoB npn pasMnoxeHHH nepes niina hosboahiot 
3aKjiionHTb, hto 3Aecb HMeeT MecTO ne cnynaiiHaH HHcjjeKirnH, a ype- 
rynnpoBaHHbiH cnMdnos. OAnaKo cymnocTb sthx BsanMooTHonieHnii 
He pacKpHTa.

HH(|)eKii,HH Mnn,eTOMbi MOxeT noHBHTbCH npn samaTbiBaHHH rpnda 
naceKOMbiMH HAH K3K pe3yAbT3T 33p3XCHHH HOBepXHOCTH HHH. rpnda- 
mh. B neKOTopbix cnynAHX yAaeTCH KynbTHBHpoBHTb sth rpndbi H3 
HCKyccTBeHHbix cpeAsx c AodaBAeHHHMH b cpeAy BHTaMHHOB rpynnbi 
B ii ApoxxeBbix CTepoAOB. Bhahmo, b MimeTOMax sth BemecTBa rpnd 
noAynaeT ot HaceKOMoro. Kaxxoe naceKOMoe HMeeT CBoero Apoxxe- 
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Boro onpejiejieHHoro napraepa, ho sth opraHH3Mbi nona ne yaaeTCH 
HAeHTH(j)HHHpOBaTb. MhOTHC H3 HHX OHCHb HAeOMOpi|)HbI.

B KHmeHHHKe apTponon o6napy>KeHbi bhabi cosepmeHHo hoboh 
rpynnbi rpn6oB— TpuxoMimeTOB, xapaKTepHsyioinnxcH nacTOAbKo 
CBOeo6pa3HbIM CTpOGHHCM, HTO CHCTGMaTHHeCKOe nOAOJKCHHe HX AO CHX 
nop He hcho (Dubosoue a. oth, 1948). 3th opraHH3Mbi npeACTaBAeHbi 
npOCTbIMH CenTHpOBaHHbIMH HHTHMH, p33MII0>K3I0TCH aMeSoBHAHblMH 
hjih HenoABHXKHbiMH cnopaMH. B neKOTOpbix CAynanx ohh obpaayiOT 
CTpyKTypH, HanoMHHaioin,He snrocnopbi. BsaHMooTHonieHHH hx c na- 
CeKOMHMH H ApyrHMH HAeHHCTOHOTHMK TaKzKC HeAOCTaTOHHO HCHbl. 
HeKOTOpbie H3 hhx yAaeTca KyjibTHBHpOBaTb na nHTaTejibHbix cpeAax.

OneHb HHTepecHbi npHMepbi concHTejibCTBa rpnboB c xtyKaMH — 
ApeBOTonnaMii h KopoeAaMH. IlocAeAHHe nporpbisaiOT MHoronHCAeHHbie 
xoAH b ApeBecriHe h Kope, sth xoabi sanoAHner tphShoh mhacahh, ko- 
Topbin OHH nOCTOHHHO HepeHOCHT B CBO6M TCAe. MhIICAHH CAyiKHT HH- 
meM AAH AHHHHOK HaceKOMHX. MaCTHHHO OH COXpaHHeTCH B HX T6A6, 
a noTOM CHOBa nonaAaeT napyxcy c SKCKpeMeHTaMH h, thkhm odpaaoM, 
mojkct nepeMenjaTbCH na snaHHTeAbHbie npocTpancTBa BMecTe c Hace- 
KOMblM. rpHSbl B T3K0M COXHTGAbCTBe HpHHHTO Ha3HBaTb «3M6pO- 
3nefi».

CpeAH rpnboB, BbiAeAneMbix H3 xoaob HaceKOMbix, MoryT dbiTb 
o6biHHbie HAeceHH, oTHocHinnecH k poAaM Trichosporium, Monilia, 
Cephalosporium hah ApoxxaM. B neKOTOpbix CAynaax sto dbiBaiOT 
BbicoKocnennaAH3npoBaHHbie napasHTbi (nanpHMep, Ceratostomella 
Ulmi, BbI3bIBaiOIH.HH 6OAC3Hb HAbMOBblx) .

AnaAOTHHHaH CHTyanna HMeeT mccto c ApeBecHOH ocoii. Ee BHyT- 
peiiHHe opraHbi SbiBaiOT sapaxenbi ApeBopaapyinaioniHM 6a3HAHaAb- 
HbiM rpnboM Stereum sanguinolentum, TaK hto nftna, KOTopbie oTKAa- 
AbiBaeT naceKOMoe b ApeBecnny, oKasbiBaiOTCH yate 3apa«eHHbiMH. 
JIpeBecnna HHcJiHnHpyeTCH h nocTenenno paapymaeTca rpnboM, a ah- 
HHHKa OCbl HHTaeTCH npH STOM HpOAyKTaMH pa3AO>KeHHH ApeBeCHHbl.

BoAbniHHCTBo rpn6oB «aMbpo3HH» He pacTyT na cycAo-arape, ho 
KyAbTHBHpyiOTCH na THApoAHsaTe Kasenna hah nenTone. Mnorae 06- 
napyjKHBaioT noTpebnocTb b BHTaMHnax rpynnbi B h necnocodHbi yTH- 
AH3HpOB3Tb HeOpraHHHeCKHH a3OT, HO aKTHBHO HCHOAb3yiOT >KHpbI. Bh- 
AHMO, OHH BOCnOAHHIOT CBOH HOTpebHOCTH B BHTaMHHaX, OpraHHHeCKOM 
a3OTe h >KHpax 3a otct napTHepa. My™, b cboio onepeAb, noeAaioT 
MHHeAHH H cnopbi TpHSoB.

CoBepmeHHO yHHKaAbHbi BsaHMooTHonieHHH c rpn6aMn neKOTOpbix 
MypaBbeB. HanboAee xopoino nsyneHbi b stom oTHomeHHH MypaBbH 
Poaob Atta h Acromyrmex, pacnpocTpaneHHbie b IOjkhoh AMepHKe. 
3th MypaBbH nnTaiOTcn toahko rpHSaMH, KOTopbie ohh caMH KyAb- 
THBHpyiOT, co3AaBaa TaK nasbiBaeMbie rpnbHbie nAaHTaunn hah caAH 
b cbohx rae3Aax.

CnanaAa MypaBbH npHTOTOBAmoT cy6cTpaT aah pasBeAennH rpnb- 
HHHM B BHAe AHCTbeB H HBeTOB, KOTOpbie OHH 06rpbI33I0T C B6TOK H H3- 
MeAbnaioT. 3a'reM ohh cnpeccoBHBaiOT hx hcaiocthmk, npeBpaman b 
6ec(j)opMeHHyio Maccy, cMoneHHyio caiohoh h jkhakhmh (JieKaAHHMH.
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Htot cyOcrpaT MypaBbH nepenocHT b rnesAa c noMommo nepeAnnx 
nor h neAiocTen i-i sapancaiOT MMuejweM rpnboB, npHnecennbiM H3 CTa- 
poro THessa.

MypaBbH 3thx poaob HcnoJibsyiOT b KanecTBe cybcTpaTa onenb 
MHorne pacTeHHH. JXpyrne bhabi MypaBbeB BbibnpaioT MaAeHbKne (jjpar- 
MeHTBI THHIOmefi ApeBeCHHbl HAH OCTOBbl naceKOMbix.

riepBbiM onncaA rpHbbi, KOTOpbie BbipamHBaiOT b cbohx «caAax» 
MypaBbH poAa Atta, M&iAep (1893). Oh oTnec hx k poAy Rozites 
H3 6a3HAMaAbHbIX TpHbOB. HeCMOTpH Ha TO ATO CHOpOHOHieHHH 3T0T0 
rpnba ne 6biah nojiyneHbi, A. KpafiseAb (1972) OTnec ero k Attomy- 
ces bromatificus Kreis, gen et sp. nov. (Micelia sterilia). Fpnb obpa- 
3yeT SpoMaTbi — KOAboBHAHbie Tejibira na Konpax rmji. riosAnee Bebep 
(Weber, 1972) onncbiBaeT hx KaK Leucocoprinus gongylophora n 
Leucoagaricus gongylophora. Xlpyrae poAbi MypaBbeB KyjibTHBHpyiOT 
eme rpHbbi H3 poaob Daldinia hah Xylaria h Auricularia, ho name 
Bcero H3 poAa Lepiota. IlAOAOBbie TeAa nocAeAHero Bebepy yAaAOCb 
noAyqHTb b hhctoh KyAbType.

Bee BbiinenepenHCAeHHbie (JjopMbi npeACTaBAHiOT cobofi HCTHnnbie 
Tpnbbi c HHTHaTbiM MHgeAHeM h toabko MypaBbH Cyphomyrmex ri- 
mosus KyAbTHBHpyiOT b cbohx rnesAax ApcmoKeBbie rpubbi.

rpHbbi pacTyT b «caAax» b bhao BefetaTHBHoro mhuoahh h He 
obpasyiOT cnopoHomeHHii. BAaroAapH nocTOHnnoMy obrpbisaHHio My- 
paBbAMH HI(J) MHIieAHH Ha H6M obp33yiOTCH TOAOBKH H3 B3AyTbIX KA6- 
TOK, KOTOpbie H COCTaBAHIOT HHIHy MypaBbeB.

rpHbHbie «CaAbI»-—3TO HCTOHHHK HHIH.H AAH MypaBbeB, 3T0 M6CTO, 
TAe ohh BbiBOAHT hotomctbo, 3Aecb pacnoAaraeTCH caMKa. KorAa caM- 
Ka KAaAeT Hnua, pabonne MypaBbH pacceAHioT hx no «caAy».

CaMbie Kpynnbie «caABi» y nanboAee KpynHbix MypaBbeB: Atta h 
Acromyrmex. flepBbie hmciot pasMepbi 10—13 cm, BTopwe—8—12 cm. 
3peAan koaohhh HcnoAbsyeT ot 1 ao 2 kt CBejKiix AHCTteB aah «caAa».

MypaBbHHbie rHe3Aa coAepmaT mhoto opraHHHecKoro BemecTBa 
b BiiAe rpHbHbix «caAOB». 3to cnen,H<|)HHecKoe opraHHHecKoe BemecT- 
bo, nepepaboTarmoe MypaBbHMH h cnabmeHHoe hx npoAyKTaMH >kh3- 
HeASHTeAbHOCTH, CAIOHOH H (JieKaAHHMH. KpOMe TOTO, OHO HOABepraeT- 
CH SKTHBHOMy B03A6HCTBHIO paCTynjHX Ha HCM TpHbOB H AaeT BO3MOJK- 
HocTb aah pasMHomeHHH baKTepHH, HeMaTOA, naceKOMbix h Apyrnx 
OpraHH3MOB, KOTOpbie TaiOKe aKTHBHO H3MeHHK)T HCXOAHblft CybCTpaT. 
IlepepaboTannbiH cybcTpaT nocTynaeT b nonBy, oKasbrnan cymecTBen- 
nbie H3MeneHHH b cocTase oprannnecKoro BemecTBa nonB.

TaKHM obpasoM, MypaBbH nepes cboh «caAbi» cnabmaiOT noHBy 
cneiiHiJmHecKHM oprammecKHM BemecTBOM. Ohh hbahiotch ochobhbimh 
areHTaMH BiieApennH opraHHHecKoro BemecTBa b nonBy TponnnecKHX 
AeCOB.

B3AMMOOTHOU1EHHE TPHBOB C APYEMMH MMKPOOPEAHM3MAMH

BpanMooTHomeHHH rpuboB c ApyrHMH MHKpoopraHHSMaMH nonBbi 
BecbMa pa3noobp33Hbi h MoryT CKAaAbiBaTbCH KaK CHMbHOTnnecKHe, 
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napasHTHuecKne, aHTaroHncTHHecKne. Fpndbi TaKJKe MoryT dbiTb npo- 
cto cy6cTpaTOM aah Apyrnx MiiKpoopraHnsMOB: daKTepnii, 3kthho- 
MimeTOB, npocTefiinnx n Asnce KAeinen n Kopneno/KeK.

SaceAenne noBepxHocru rpndHbix rmj) daKTepHHMn n skthhomh- 
ueTaMH qacTo mojkho HadAiOAaTb na creKJiax odpacTannH u neAOCKO- 
nax, na hto BnepBbie odpaTHA BHHMamie H. T. Xoaoahbih (1933). Ha 
CTeKjiax odpacTaHHH cnanaAa hohbahiotch rpndnbie rmjibi, 3aTeM na 
hx noBepxHocTH nocejiaioTCH daKTepnn. Ohh pacnoAaraiOTCH nedoAb- 
ihhmh arperaraMH hah HOKpbiBaiOT rmjiy psjiaMH toaiiihhoh b oamh 
hah donee cjioh KJieTOK, a HHorAa odpasyioT MomHbie nexjibi.

Bhah daKTepnii, KOTopbie sacejimoT rpndnbie rm|)bi, othochtch k 
Pseudomonas fluorescens, Achromobader denitrificans, Bad. coll, 
Proteus vulgaris, Bac. mesentericus, Bac. cereus.

BoJiee aKTHBHo aaceAHiOT rpndnbie rncjibi aKTHHOMnneTbi, new: daK- 
TepHH. Bo3mo>kho, hto sacejieHHe th4> rpndoB MHKpoopraHH3MaMH 
od"bHCHHeTCH BblACJieHHeM TpndaMH OnpeAeAeHHblX HpOAyKTOB MeTa- 
doJiH3Ma.

Ho mhchhio T. B. ApHCTOBCKoii (1967), nouBeHHbie rpndbi nrpa- 
iot onpeAejiennyio cpeAoodpasyiomyio poJib b MHKpodoneHosax. Fpnd, 
Kai< Hi-iepTi-iaH noBepxHocTb, CTHMyjinpyeT pa3BHTHe daKTepnii, TaK KaK 
H3B6CTH0, HTO pa3MHO>KeHHe MIIKp00praiIH3M0B yBeJII-IHHBaeTCH npn 
KOHTaKTe C HI-iepTHblMH HOBepXHOCTHMH. JIeTOM H OCeHblO BCe MHK- 
podnoe nacejieHne hohbh ocodenno khtchcheho KOHireHTpnpyeTCH oko- 
jio TpndHbix rn(|). ftBjiHHCb opraHH3MaMn oneHb aKTHBHHMH b dnoxn- 
MnaecKOM oTHOineHHH, rpndbi cosAaiOT BOKpyr cedn cpeAy, HacbiineH- 
Hyio npoAyKTaMn odMena, hto TaK>Ke npHBAeKaeT Apyrne MnKpoopra- 
HH3MH. VCTaHOBJieHO, HTO MHH6AHH TpndOB, OCodeHHO B JIHHeHHOH 4)3- 
3e pocTa, BHAeAHeT TaKne BemecTBa, iok aMHHOKHCJiOTH, dejiKH, nen- 
thah, MoneBHHy, MOHoeaxapa, opraHnnecKne khcjioth, BHTaMHHH n 
MHHepajibHbie BeipecTBa, TAaBHbiM odpasoM 4>oc4)op n cepy. TaKiiM 
odpasoM, rpndbi hbahiotch opraHH3MaMH-9AH(|)HKaTopaMH. Tanan 
CBH3b rpndoB C ApyrHMH MHKpOOpraHHSMaMH npOHBAHCTCH He TOAbKO 
b CAynae xopoino pa3BHToro mhiicahh, ho h na CTaAHH npopacTannH 
cnop. OAHaKO HHOTAa KOAOHH33HHH MHHeAHH MHKp00pr3HH3MaMH 33- 
KaHHHBaeTCH AH3HCOM MHHeAHH, TOTAS 0TH0IH6HHH Me>KAy HHMH CT3H0- 
bhtch n3pa3HTHHecKHMH. TeM He Menee hhkskoh cnenn^HKH b ahsh- 
pyioninx opr3HH3Max He HadAioAaeTCH. CaMHe pasAHHHbie daKTepim 
h aKTHHOMniieTbi MoryT BCTynaTb b TaKne OTHomennH.

HepBbie nadAioAeHHH Ansnca MHKpoopraHH3MaMn rpndHoro Mnue- 
AHH dbiAH CAeAaHbl pyCCKHMH yneHbiMH.

CpeAH MHKpOOpraHH3MOB, AH3npyiOIH.HX MHIieAHH rpndoB, MOJKHO 
Ha3BaTb Streptomyces spp., Bac. cereus, Bac. macerans, Bac. mega­
therium, Pseudomonas sp. Jlnsncy MoryT noABepraTbCH rpndbi poaob 
Rhizodonia, Phycomyces, a Tannce pasnoodpasHbie npeACTaBHTeAH 
HecoBepmeHHbix rpndoB, mhothc H3 kotophx hbahiotch (JmTonaToreH- 
HblMH.

KiroTAa oahh rpndbi MoryT AnanpoBaTb MnueAnfi Apyrnx. Hanpn- 
Mep, Penicillium purpurogenum AH3npyeT Aspergillus niger.
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JIn3npyiomne 4>epMeHTbi, o6napy>KeHHbie y OaKTepHH, oSjiaxaiOT 
cydcTpaTHofi cnenH^HHHOCTbio. Bac. cereus AHsnpyeT rpn6bi, KOTOpbie 
b cocTaBe kactoahoh ctchkh hmciot xhthh, ho ne neAAiOAO3y, cbohct- 
BeHHyro ooMHueTaM. HanSoAee nacre AHTifflecKHe 4>epMeHTbi SaKTepnii 
h aKTHHOMHijeTOB, paapyniaioniHe kactoahhc ctchkh rpndoB, npea- 
CTaBJieHbi rjiioKOHasaMH: rAK)KO3HAa3bi, xHTHHasbi, Annasbi. 3th 4>ep- 
MCHTbl BHeKJieTOHHbie H HOSTOMy AH3HC MHIICAHH B HOHBC MOJKCT OCy- 
IIl,eCTBAHTbCH H 6e3 CTO K0A0HH33I1HH, 3a CH CT BblAeACHHH 3K3O(J)epMeH- 
TOB.

HaAHHHC MejiaHHHOB B KACTOHHOH CTeHKe TpHdOB CymeCTBCHHO 
npenaTCTByeT ee AH3ncy. B cbhsh c sthm ahbhc mhhcahh rpn6oB, npn- 
HaAJiexanjHx k ceMeftcTBy Dematiaceae, hohth He HMeeT MecTa.

OTMepIHHH rpH0HOH MHH6AHH M02KCT CAyjKHTb HHTaTCAbHblM Cy6- 
CTpaTOM aah Apyrnx MHKpoopraHHSMOB. IIpH bhccchhh OTMepmero 
MHIjeAHH B nOHBy nponcxoAHT 3aM6TH0e yBeAHHeHHe HHCJia nOHBeHHblX 
SaKTepHH b 10—70 pas (nepes 7 ahch).

B cbok) onepeAfa MHKpoopraHii3Mbi MoryT OKa3biBaTb BAHHHHe 
Ha >KH3HeAeHTeJibHOCTb rpn6oB. BaKTepHH MoryT pasBHBaTbCH na rn- 
4>ax rpndoB KaK shh^htm, HcnoAtsysi rpndHbie MeTa6ojiHTbi h He npn- 
HHHHH HM HHKaKOFO BpeAa. OHH MOryT Bbl3bIB3Tb TaiOKe HBJieHHe 4>yH- 
THCTa3Hca 3a cneT BbiAeAeHHH cnem-i(|)HqecKHx BemecTB, 3aAep>KHBaio- 
iijhx npopacTaHHe rpnSHbix cnop. BaKTepHH h aKTHHOMHiie™ MoryT 
BCTynaTb b KOHKypeHTHbie B3aHMooTHomeHHH c rpnOaMH 3a rnrraTeAb- 
HblH Cy6CTpaT, HpHHeM HX KOHKypeHTOCHOCOC)HOCTb HOBblHiaeTCH 33 
CHCT BbiAeAeHHH aHTHfJHOTHKOB I-I TOKCHHOB, CBOHCTBeHHbIX MHOTHM 
MHKp00praHH3MaM.

r a a b a 6

METO^bl H3yqEHHfl OOMBEHHblX TPHBOB

BblflEJlEHHE TPHBOB H3 nOHBH 
c ymetom aKOJiOEMHECKHx rpynn

Tpn6bi b noHBe naxoAHTCH hah b BHAe cnop, hah b coctohhhh aK- 
’HBHo pacTyipero MnneAHH. JJah ycTanoBAennH na6opa bhaob, xapan- 
'epHblX AAH HCCAeAyeMbIX nOHB, 6es BblHCHeHHH COCTOHHHH, HCnOAb- 
yeTCH nanSoAee ninpoKo pacnpocTpaneHnbifi b noHBeHHon mhkpoOho- 
[OTHH MeTOA pa3B6AeHHH HOHBeHHOH CyCneH3HH C HOCAeAyiOIIIHM Bbice- 
;om ee na arapH3OBaHHbie nnTaTeAbHbie cpeAH.

TIocKOAbKy rpn6bi b noHBe npeACTaBAenbi pasAHHHbiMH CHCTeMa- 
HHeCKHMH H SKOAOrHHeCKHMH TpynnaMH, AAH HX BbiAeAeHHH He MO- 
<eT SbITb KaKOH-TO OAHOH yHHBepCaAbHOH CpeAbi. HeoOxOAHMbI pa3- 
HHHbie cpeAbi c pasHbiMii HCTOHHHKaMH yrAepoAa h asoTa, aoiioahh- 
CAbHblMH (JiaKTOpaMH pOCTa (pOCTOBbIMH BeilieCTBaMH), Cneil.HljjH'qe- 
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cki-imh ri'praSHTOpaMH daKTepnajibHoii MHKpotjiAopbi. CociaB nuTaTejib- 
Hbix cpea aoajkch GCHOBbiBaTbCH na numeBbix norpedHOCTsix h cneii,H- 
(pimecKHX ocodeHHocTHX pocra npeAcraBHrejiefi ochobhbix aKOJiornne- 
ckhx rpynn nonBeHHbix rpn6oB.

HandCpiee ynoTpebnueMbie cpeAbi aah rpndoB — cycAO-arap, co- 
Aep>KamHe AerKOAocTynHbie yrAeBOAbi, h HeKOTOpbie cHi-rreTHHecKHe 
cpeAbi, b cocraB Koropbix bxoaht rAioKosa, caxaposa, (jipyKToaa. 3th. 
yrjieBOAbi AOCTynHbi onenb mhothm rpn6aM, ho BbipacraiOT na TaKHX; 
cpeAax npeHMymecTBeHHO npeACTaBHTeAH 6acrpo pacTymeft skoaoth- 
necKoft rpynna «caxapHbix tph6ob».

MeTOA ceAeKTHBHbix cpeA aah BbiAeAeHHH oKOAorHnecKHx rpynn. 
HAH Aaxce OTAeAbHbIX BHAOB TpHdOB HaiHeA npHMCHeHHe H HOAVAHA 
ninpoKoe paaBHTHe TOAbKo c 1960 r. (Tsao, 1970). ITpHMeHHH ero,. 
yAaeTCH BbiAeAHTb H3 hohb puA bhaob rpn6oB h neAbie rpynnbi, koto- 
pbie panee He noAAaBaAHCb BbiAeAeHHio. OcobeHno oto Kacaerca 4>h- 
ronaroreHHbix rpnSoB. MeroA ceAeKTHBHbix cpeA ocHOBbiBaercH na 
CAeAyiomHx npHHunnax.

1. HcnoAbsoBaHHe cneiiH^HHecKHx hctohhhkob aHeprnn, Aocryn- 
Hbix TOAbKO H6MH0THM OpraHH3MaM, HAH OnpeACAeHHOH TpyHHe Opra­
HHSMOB, KOTopyio HteaareAbHO BbiAeAHTb. B KanecTBe ceAeKTHBHbix hc- 
TOHHHKOB SHCpTHH MOryT CAy>KHTb U.eAAK>AO3a, XHTHH, KepaTHH, H6A- 
AoSnosa, ahthhh, rAHiiepoA, mshkhtoa, neKT3T, kciiao33 h Ap.

2. npHMeneHHe cneuHiJiHHecKHX xhmhh6ckhx BemecTB (mhkpoS- 
hmx iiHrnOHTopoB pocra), noAaBAHiomHX pa3BHTHe oahhx MHKpoopra- 
HH3M0B H A3k>IH.HX SeCHpenHTCTBeHHO pa3BHB3TbCH ApyTHM.

3. BneceHHe b cpeAy neTOKCHHiibix BemecTB, He ncnoAbsyeMbix b 
MCTa6oAH3Me, HO H3MeHHI0IHHX yCAOBHH CpeAM (KHCAOTHOCTb, IHeAOH- 
HOCTb, OCMOTHHeCKOe ASBAeHHe H T. A.) ■

Z[ah BbiAeAeHHH OKOAorHnecKoft rpynna rpndoB, pa3Aaraiom,HX. 
ueaaiOAosy, npaMenmoT CHHTeTHnecKHe cpeAH c ireAAioAosofi hah Kap- 
60KCHMeTHAHeAAK)A030H (KML[). L[eAAIOAO3y npHMeHHIOT B BHAe (j)HAb- 
TpoBaAbHofi SyMarn, pa3AO>KeHHOH na noBepxnocTH nuTareabHOH cpe­
Abi, HAH B CpeAy Ao6aBAHIOT U.eAAK)A03HbIH HOpOHIOK. MaCTO BHOCHT 
npOH3BOAHOe HeAAIOAO3bI — Kap6oKCHMeTHAHeAAIOA03y (MHptlHHK,. 
1970).

X(ah BbiAeAeHHH rpndoB, pa3Aaraioiii.Hx ahchhh, b cpeAy Ao6aB- 
A5H0T npenapar anrHHHa hah cyScrpaTbi, coAepiKanjHe ahfhhh. JIhf- 
hhh, 6ah3khh k HaTHBHOMy, noAynaiOT caeAyioniHM o6pa3OM: eaoByio 
ApeBecHHy pacrnpaiOT c roAyoaoM ao o6pa3OB3HHH cycnensHH, a 3a- 
reM oTAeAHioT ot roAyoAa, BbicyiriHBaiOT h h3 noayqeHHOH ApeBecHoft 
MyKH SKcrparnpyiOT ahfhhh AHOKcanoM. Ilpn takom cnocoSe b pac- 
TBop nepexoAHT ao hoaobkhbi Bcero coAepJKamerocn b APeBecnne 
AHFHHHa. BblAeAeHHHH HO 3T0My MeTOAy AHFHHH COAepJKHT 63,5%—• 
C, 6,4% — H h 14,8% —MeTOKCHAbHbix rpynn.

JIah rpnSoB, ycBaHBaiomHx KepaTHH h xhthh, mojkho TaKiKe bho- 
CHTb npenaparbi sthx BemecTB b cpeAy, ho name HcnoAbsyeTca Me- 
toa «npHMaHOK» (bait), KorAa cyScTpa™, coAepJKamne 3th BemecT- 
Ba, noMemaiOT b noHBy. Meroa «npHManoK» ninpoKo npHMeHHeTCir 
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aah BHAejieHHH mhothx (JjiiTonaToreHHHX rpndoB, odHTaionw b hoh- 
Be.

Hah BbiAejiemisi KepaTHHo4>HnbHbix rpnSoB H3 noHBbi ncnonbsyioT 
npuMaHKH, npeAJio>KeHHbie BandpeHsereMOM (Vanbreuseghem, 1952), 
coAepmamne poroBoe BemecTBO. Hame Bcero depyTCH OTMbiTbie, odes- 
XHpeHHbie BOJiocbi, noMemeHHbie na noBepxnocTb HecTepnAbHOH non- 
Bbl.

Aah BbiAeJieHHH rpndoB, pasjiaraioiunx xhthh, TaKxe npHMeHaeT- 
ch MeTOA npHMaHOK b BHAe npenapara xHTHna, KOTOpblft totobht hs 
noKpoBHbix TKaHeft KapaKaTHiibi {Sepia officinalis). npeABapHTeAbHo 
neKajibHHHHpyioT hx b 10%'-Hofi HC1. rTojiyneHHbiH xhthho-hpotchho- 
bhh KOMnjieKc rnApoJiH3yK)T 6 nac 10%-hoh NaOH npn 105° b aBTo- 
KJiaBe. XHTosaH yAaAHioT 5%-hoh HC1. noAyneHHbiH xhthh b bhac 
HA6HKH B 0,25 MM TOAHJHHbl pa3pe3aiOT Ha KBBApaTbl 0,5X0,5 CM, npH- 
KAeHBaioT na noKpoBHoe ctckao h noMenjaiOT b noHBy. Qepea onpene- 
AeHHoe BpeMH HHKydaijnn ynHTbiBaiOT odmyio MHKpo(J)Aopy, pa3BHBaio- 
myiocH na xHTHHe. Iio ahhhhm OKaijiopa (Okafor, I960), b CAynae 
HHKydauHH noHBbi npn 10°, na xhthhc paSBHBaiOTCH toahko rpndbi h 
daKTepHH, npn HHKydan,HH 29°, KpoMe sthx opraHH3MOB paSBHBaiOTCH 
-eme aKTHHOMHijeTbi, HeMaroAbi h npocTefiniHe.

Ajih rpndoB, pasAaraiomnx BemecTBa ryMyca, b cpeAy b KanecTBe 
HCTOHHHKa yraepona h asora bhocht npenapaTbi ryMaTa naTpHH hah 
TOTOBHT HOHBeHHbie BblTHJKKH H HOHBeHHblH arap. UAH HpI-irOTOBAeHI-IH 
noHBeHiioro arapa noriBy saAHBaior boaoh b cooTHOineHHH 1 : 5 hah 
1 : 9, AodaBAHiOT 2% arapa h CTepHAH3yiOT npn 1 aTM.

XUh rpndoB, pacTymnx b ycAOBHHx Ae(|)HHHTa opraHmiecKoro Be­
mecTBa, npHMeHHiOT roAOAHbiH arap, t. e. arap na boaohpoboahoh 
.BOAe.

Bbicinne dasHAHaAbHbie rpndbi BbmeAHiOT na cpeAax cnem-iaAbHo- 
to cocraBa. OdasaTeAbHbiM komhohchtom cpeAbi aah sthx rpndoB CAy- 
IK3T BHT3MHH Bj H HeKOTOpbie aMHHOKHCAOTH, Hame ApyrHX HCHOAb- 
syeTCH acnaparHH. KyAbTHBHpoBaHne sthx rpndoB Taione bosmojkho 
na cycAO-arape c AodaBAeHHeM SKCTpaKTa H3 cbcjkhx haoaobmx Ten 
■6a3HAHaAbHbix rpndoB.

JIah BbiAeAeHiiH rpudoB-MiiKopHsoodpasoBaTeAeft b cpeAy bboaht 
pa3AHHHbie KOMdnHaHHM H3 aMHHOKHCAOT, Ando rHApoAHsaT deAKa, 
Alldo ApOHOKeBOH 3BTOAH3aT, 3 T3KJK6 BHT3MHH Bp

OdnsaTenbHbie . KOMnoneHTbi nnT3TeAbHbix cpen aah BbiAeAeHHH 
•noHBeKHbix rpndoB — pssAHHHbie nurndHTOpbi, noAaBAHiomHe dsKTe- 
piisAbHbin pocT, ho He npenHTCTByiomne pasBHTHio rpndoB. B Ksnec.TBe 
'HHTndHTOpOB, OK33bIB3K>mnX HSdl-ipaTeAbHOe AefiCTBHe H3 dSKTepnft, 
ncnonb3yiOT CAeAyiomne BemecTBa: opraHHnecKHe khcaotbi; KpacnTe- 
-ah, H3 KOTopbix HandoAbinee npi-iMeHemie noAyHnnH denranbCKHn po- 
soBbifi, KpHCTanA-BiioneT, ManaxHTOBbifi seneHbift h HeKOTOpbie Apy- 
Tire; perapAaHTbi, TaKHe, ksk $oc0oh, nei-iTaxAopHHTpodeH3on.

Handonee liinpoKo b nocneAHne toabi npHMeHHiOT pasnoodpaa- 
■Hbie aHTHdHOTHKH C IHHpOKHM 3HTHdaKTepHaAbHbIM CneKTpOM A6HCTBHH 
TIAH KOMdHH3HHH H3 KpaCHTeneft H aHTIldHOTHKOB. KpacnTeAb deH- 
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rajibCKiifi po3OBbiH Sojiee stJi^eKTiiBHo npHMeHSTb cobmcctho co CTpen- 
TOMHH.HHOM (50—70 MT/a) , T3K K3K OH He CTOAbKO HQAaBAHeT pOCT 
daKTepnii, CKOJibKO orpaHHHHBaeT pocT dbiCTpo pacTymux rpndHbix 
koaohhh, nooTOMy He AaeT hm noaaBJiHTb Me/iJieHHo pacTymne rpndbi. 
KpoMe CTpenTOMHHHHa b KanecTBe HHrndHTopoB daKTepnii ncnoAbsyioT 
eme xjiopMHixeTHH (5 mt/a), HeoMHiinn (50—100 mt/a), hoahmukciih 
(50 mt/ji), neHnunjiJinH (50 mt/ji), nojinenoBbiii aHTHdnoTHK shaomh- 
h,hh (5—10 mt/ji) h HeKOTOpbie Apyrne.

Oahhm m3 npuHimnoB npi-iMeHeniifl cejieKTiiBHbix cpeA TaKiKe mb- 
AHeTCH HcnoAbsoBanne BbicoKOcnemicJiHqHbix airrndnoTHKOB c H3- 
dnpaTejibHbiM AeftcTBneM. 3to AaeT xoponiHe pesyAbTa™ aah 
BbiAeAeHHH (JiHTonaToreHHbix rpndoB, ocodenno H3 ceMencTBa 
Pythiaceae.

Ajih TaKoro rpnda, i<ai< Phytophthora, HandoAee TpyAHo bbiac- 
AHeMoro H3 nonBbl, 3i<epT n Tcao (Eckert a. Tsao, 1962) BnepBbie npH- 
M6HHAH CpeAy, CeACKTUBHOCTb KOTOpOH C03AaB3JiaCb HOJIIieHOBblM an- 
TniJiyHrajibHbiM 3hth6hothkom nnMapnimnoM b koah'-icctbc 10 mkt/ma, 
KOTOpblii HHTMdMpOBaA pOCT HOHTH BC6X TpndOB, KpOMe MaAeHbKOH 
rpynnbi, oTHocsmeficii k ceMeficTBy Pythiaceae. /Tam BbiAeAeHHH Phy­
tophthora MOMHO npHMeHMTb T3K/K6 aHTIldllOTHK HHCT3THH, KpOMe TO­
TO, b cpeAe odasaTeAbHO AOAiKen npncyTCTBOBaTb TnaMHH h bosmoikho 
AodaBAei-iHe raaAOBofi khcaotbi, CTHMyAiipyromefi pasBHTHe rpndoB ce- 
MeficTBa Pythiaceae.

/Tah odHapyjKeHHH MaKCi-iMaABHoro KOAnnecTBa bhaob npn noce- 
Bax npHMeHHiOT pasAiinnbie npi-ieMbi Aecopdiinn oprannsMOB c nonBen- 
Hbix nacTHH no JT- T- SBsirHHHeBy (1973), b nepsyio onepeAb npeABa- 
pHTeAbHoe pacTnpaHHe nasecKH nouBbi b nedoAbmoM odteMe boabi 
ham na SAeKTpHnecKofi MeniaAKe (pasMeini-iBaHne b TeneHHe 5 miih.) 
HAH pa3AHHHbie XMMHneCKHe AeCOpdeHTbl. ripOH3BOAMT TaiOKe MHOTO- 
KpaTHbie CMbiBbi c noiBeHHoft HasecKH no YopKan (Warcup, 1955) n 
E. C. JlMCHHOH-KyAHK (1970), T3K K3K ocBodoiKAeHne rpudHbix 3anaT- 
kob c noBepxHocTH nonBeHHbix nacTnn nponcxoAHT nocTeneriHo.

BbiAeAeHne rpndoB na HMTaTeAbHbie cpeAbi Aaer bosmoikhoctb 
BBIHBMTb B doAbHieft MAH MeHbHiefi CTeneHH Hadop BHAOB TpildOB, CO- 
AepiKaiHHXCSI B TOH MAH HHOM HOHBe. 0AH3K0 3TOT M6T0A COBepmeHHO He 
MoxKeT AaTb npeACTaBAennH o tom, b kakom coctomhhh h3xoahtcm Te 
HAH HHbie BHAbl FpHdOB B nOHBei B COCTOMHHH CHOp HAH 3KTHBHO paC- 
Tymero BereTaTHBHoro MHiieAHH. Kan yKa3biBaA0Cb panee, rpndbi xa- 
paKTepnsyiOTCH pasnoodpasHoft Mop^oAornefi h caoikhbim iihkaom 
paSBHTHM, BKAK>qaiOIHHM HaAHHIie BereTaTHBHOfi CTaAHH B BHAe Heor- 
paHnneHHo pacTymero MHijeAHH h pasAHHHbix cnopOHomeHHfi, HMeio- 
ihhx cnopbi pasAHHHbix pa3MepoB.

/Tam BHMBAeHHH b noHBe rpndoB, cymecTByioiHHx b BHAe ai<TiiB- 
HOTO MHIieAHH, H OTAeA6HH5I HX OT TpHdOB, HaXOAHIIIHXCM Ha AaHHblfi 
MOMCHT B BHAe CHOp, AeAaiOTCM HOnblTKH BblpadOTaTb COOTBeTCTByiO- 
iUHe MgTOAbi. OcHOBi-ibie rpynnbi sthx mctoaob CAeAyiomHe.

1. IIoMemeHHe b noiiBy cnemiaAbHbix npncnocodAeHnfi, TaKHX, khk 
9KpaHH3HpOBaHHbie CTeKAa TopHTOHa, HMMepCHOHHbie TpydKM HeCTep- 

139



ca, cTeKjia AOByniKii JIsi-Tym h Cbioejuia. Mctoabi paccm-iraiiM na to,, 
HTO B COOTBeTCTByiOmne OTBepCTHH 9THX IipHCnOCOdAeHHH npOHHKHyT 
tojibko hhth pacTymero MHiiejiHfl, a ne cnopbi. HanSojiee nepcneK- 
TIIBHO B 9T0M OTHOHieHHH HCnOJIb3OBaHIie K3HHAAHpOB B. B. HepljlHJIb- 
esa h JX. P. Fade (1961), rnupoKo npHMeHneMbix T. B. Aphctobckoh 
(1965), no3BOJiaioinee HadAioAaTb ne tojibko pacTymHH mhiicahh b ec- 
TecTBeHHon cpexe odHTaHHa, ho h BsaHMooTHomenHA ero c ApyrHMH' 
opraHH3MaMH.

2. HcnoAB3OBaHne 4)AOTaii.noHHoro MeTOAa, npH kotopom HasecKa 
noHBBi noMemaeTCH b AByxiJiasHyio cpeAy (BOAy h Macjio), rAe cnopBi 
rpndoB b peayABTaTe Sojibihoh rHApo(|)odHOCTH BcnAbiBaiOT b mscac 
Ha noBepXHOCTB.

3. BBicyniHBaHHe cnop hha xaophoh hsbbctbio imh ApyrHMH cno- 
coSaMH. FIpeABapHTeABHo onpeAeAneTca CKOpocTB radeAH ot BBicymn- 
BaHHH cnop h BereTaTHBHoro mhucahh. Mhiioahh noradaeT 3HanHTeAB- 
ho dbicTpee, 1icm cnopbi.

4. Cmhb cnop cHAbHoft cTpyefi boabi no YopKan. Cnopbi xynce 
aAcopdnpyiOTca noMBeHHbiMH qacTHixaMH, rieM hhth mhacahh, h cmbi- 
BaiOTca 3HanHTeABHo dbicTpee.

rioApodHoe onncaiiHe sthx mctoaob moxkho HaiiTH b cootbctct- 
Byiom,Hx pyKOBOACTBax (CnsoBa, Cynpyn, 1958; KpacHAbHHKOB h Ap., 
1965; JIhtbhhob, 1969).

B pesyAbTare npHMeHeHHH 9thx mctoaob ycTanoBAeHo, hto, na- 
npiiMep, TaKHe bhabi, ksk Mortierella acuminata, M. gracilis, M. na- 
na, Trichocladium opacum, Bisporomyces chlamydosporis, cymecT- 
ByiOT b AepHOBo-noASOAHCTBix nonsax npeHMymecTBCHHO b bhac mh- 
ueAHH. Trichoderma viride, Cephalosporium acremoniutn, Penicilli­
um frequentans, P. nigricans, P. notatum h Apyrae bhabi stoto poAa 
cymecTByiOT npenMymecTBeHHo b bhac cnop. Oahsko b onpeAeAeHHBie 
nepnoABi BpeMenn, b hbcthocth b nepnoA skthbhoto nocTynAeHHH b 
HOHBy HHT3TCAbHbIX BCIIieCTB C pSCTHTCABHBIM OH3AOM, OpT3HH3MbI, 
HSXOAHIHHeCH B HOHBe B BHAe CHOp, H3HHH3IOT npOpaCTSTB MHIieAHCM.

OnPEflEJIEHME KOJ1MMECTBA 
H BMOMACCbl EPHBOB B nOHBE

BBIJUeH3AOIKeHHBie MeTOAbl HO BBIAeAeHHK) HOHBeHHblX TpHdOB 
npiirOAHBI TOABKO AAA yCT3H0BACHHA BHAOBOTO C0CT3B3 TpHdOB B HOH- 
Be h noHTH HenpHeMAeMBi aah yneTa hx K0AnnecTB3.

HcnOAB3OB3HHe M6T0A3 p33B6AeHHH HOHBCHHOH B3B6CH (qameH- 
HBIH M6TOA) C BBICeBOM H3 p33AHHHBie HHT3TCABHBIC CpeAbi He A36T 
pesAbHoro npeACT3BAeHHA od hcthhhoh ssceAeHHOCTH nccAeAyeMon 
noHBbi rpndsMH. npn HcnoAbaoBannH nsdops cpeA hsctb sKseMnAH- 
POB OAHHX H Tex JKe BHAOB MOJKCT BblpaCTHTb H3 HCCKOAbKHX CpeA3X, 
nOSTOMy npH CyMMHpOB3HHH HHCA3 KOAOHHH H3 BCeX HCH0Ab30B3HHbIX 
cpeAsx AaHHbie dyAyT chabho 33BbiineHbi. npn hchoab3OB3hhh me oa­
hoh cpeAbi ne dyAyT ynTenbi Bee cpopMbi, thk ksk na oahoh cpeAe ne 
MO/KCT dbiTb BblASACHO BCC p33HOodp33He BHAOB. KpOMe TOTO, H3 HH- 
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TaTejibHbix cpeAax koaohhh MoryT BHpacTaTb KaK h3 odpbiBKOB Mnne- 
jihh HeonpeaeJieHHOH aahhbi, TaK n H3 oahoh cnopbi n npeAcraBAHior 
codon necoH3MepHMbie eAHHHijbi. 3to TaioKe saTpyAHHeT HCTHHiiyio 
oixeHKy saceAeHHOCTH hohb rpndaMH.

Tpynna mctoaob, KOTopan npeAnoAaraeT pasAejienne BereTaraB- 
Horo MHiieAHH ot cnop, ecTecTBenno, AaeT npeACTaBJienne tojibko 0 
bhaobom cocTase aKTUBHoro mhacamh noiBeHHbix TpHdoB.

Handojiee npneMAeMbiM mctoaom npaBHAbnon oneHKU koahhcct- 
Ba h dnoMaccbi rpndoB b noHBe hbahctch mctoa npHMoro mhkpocko- 
nHpoBaHiisi, npeAJioJKenHbin erne C. H. BnnorpaACKHM (Winogradski, 
1925), KOTopbifi peKOMeHAOBaA noMemaTb KanAio noHBeHHoft cycneH3nn 
Ha npeAMeTHoe ctckao h noACHHTbiBaTb hhcao rpndHbix rmf) n daK- 
TepHaAbHbix KAeTOK noA MHKpocKonoM, npocMaTpHBan onpeAeAeHHoe 
hhcao noAefi 3peHHH. JJah Aynmero pa3AnneHHH OTAeAbHbix oacmchtob 
BO3MO5KHBI p33AHHHbie HOKpaCKH. HeAOCTaTKOM 9T0T0 MeTOAa dblAO 
■OTcyTCTBne onpeAeAennoro pacnera rpndHbix sanaTKOB na naBecxy 
nOABbl.

BoAee ycoBepnieHCTBOBannbin mctoa JJ«<oHca h MoAAHCOHa (Jo­
nes a. Mollison, 1948), AaronjnH bosmojkhoctb doAee tohhom onenKH 
rpndoB b noHBe, saKAionaeTCH b tom, hto onpeAeAennyio HasecKy non- 
Bbi (ot 0,5 ao 4 r b saBHCHMOCTii ot coAepncaimH b Heft rpHdoB) npeA- 
BapHTeAbno pacmpaiOT b 4>ap(|)opoBOH CTynxe, noMemaiOT b 100 ma 
pacnAaBAeHHoro n CAerKa oxAajKAeiiHoro 1,5%-noro arapa. lIocAe 
BToro KanAio cycnensni-i pacnpeAeAinoT tohkoh hachkoh b reMonHTO- 
MeTpe, HMeiomeM onpeAeAennbie pasMepbi h rAydHHy KBaApaTOB.

HaAirae arapa b cycneH3nn, dAaroAapa ero bhskocth, odecnenn- 
Baer dbicTpoe n paBHOMepnoe sacTbisaHne n pacnpeAeAenne cycnen- 
3HH HO HOBepXHOCTH.

JJaji OKpacKn rpndHbix th4> ncnoAbsyioT annAnn-dAay b 5%-hom 
boahom (JieHOAe (1 ma 1%-hofo KpacnTeAn b 15 ma boahoto (jjenoAa), 
a AH4>4jepeHnnanHio nocAe noKpacKn ocymecTBAHioT acahhoh yKcyc- 
HOn KHCAOTOM.

KpoMe stoto MeTOAa, KOTOpbiii noAynnA HasBanne MeTOAa arapo- 
Bbix nAenoK, ByprecoM n HnKoAacoM (Burges a. Nicholas, 1961) dbiA 
npeAAOJKen mctoa noHBeHHbix cpesoB, 3aKAioqaiomHHC5i b tom, uto mo- 
HOAHT nOHBbl C HeHapyineHHOH CTpyKTypOH nponHTblBaiOT CMOAaMH 
hah KanaACKHM daAbsaMOM n t. a., (daKeAHTOM, arap-arapoM, >KeAa- 
thhoh) . riepBOHanaAbHo nonBy AHdo nporpeBaioT, Ando odpadaTbiBaiOT 
96%-hbim cnnpTOM n 10%-hbim 4>opMaAHnoM. npn npHMeHennH cmoa 
npeABapHTeAbHo odpasnbi hohb noMemaiOT b jkhakhh asoT aah dbiCT- 
poro 3aM0pa>KHBaHH5i n BbicyniHBaHHH, nocAe nero nponHTblBaiOT cmo- 
AOH. 3aTCM npnrOTOBAHIOT Cpe3bl, TaK H<e K3K ACA3IOT IHAH^bl Mnne- 
P3A0B.

npH HCnOAb3OB3HHH MeTOAa 3T3pOBbIX HA6HOK H HOHBeHHblX Cpe3OB 
onpeAeAHiOT BCTpenseMocTb n H3MepaioT AAHHy rpndHbix 3313tkob na 
onpeAeAennyio eAnunny Beca hah nAomaAH hohbh. Mctoa noHBeHHbix 
Cpe3OB COXpaHHCT neAOCTHOCTb CTpyKTypbl MHH,eAH5I, HO 33TpyAHHCT 
KOAHHeCTBeHHMH yHCT, OTHeCCHHblM K OnpeAeAeHHOH BeCOBOH eAHHHUe. 
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TeM ne Menee stum mctoaom mojkho ynecTb npoueHT noKpbiTHa mhuc- 
jiiieM rpnda onpeACAeHHoft nnomaAH nouBbi.

Hukojisc i-i AP- (Nicholas a. oth., 1965) npeAAaraioT iiostomv bm- 
pamaTb saceAeHHOCTb nonBH rpndaMH b odmefi aahhc rue}) MHueAHS 
na 1 r riOHBbi hah Ha 1 cm3 noHBbi. K 3T0My eme hcoSxoahmo npHda- 
Bi-iTb dnoMaccy cnop. Ha ocHOBaHHH yneTa oSmeft aahhm rmj) mohcho- 
paccqHTaTb koahhcctbo OnoMaccbi mhucahh na eAHHHuy nonBbi.

PacneT dnoMaccH npoBOAHT hcxoah hs yAenbHoro Beca MHuenua 
1,05 k cpeAHeMy AnaMeipy rmf) 5 mkm, cnanajia na 1 cm3 nonBbi, a 
saTeM Ha reKTap na rjiyCmny nonBeHHoro ropHaoffra, MaKCHManbno 3a- 
cejieHHoro rpnSaMH. BnoMaccy cnop onpeAeAHioT hcxoah H3 06'beMa 
cnop, yMHOJKCHHoro na yAeAbHbifi Bec.

A,ah noAcneTa aahhh rncj) ncnoAbsyeTCH reMonjiTOMeTp — KaMe- 
pa TopneBa. UoAcneT aahhbi rmj) mhucahh h hhcah cnop npoBOAHTCH 
b 40 KBaApaTax KaMepbi b Tpex hobtophocthx. Aahhh rm]) H3MepaeT- 
ch c noMombio OKyAHp-MHKpoMeTpa. OKomiaTeAbHbiH pacneT aahhm. 
rm]) b 1 r npoBOAHTcn no CAeAyiomen (JiopMyjie:

6-250 ■ 103- x- 10-*- 100 a = —-------------------- ——
40 • c

rAe a — cyMMapHaH aahhh rpuSHbix rm|) b lr nonBbi, BbipameHHaai 
b cm; b—AAHHa b eAHHHuax OKyAHp-MHKpoMeTpa; x—ueua Ae-
achhh QKyAsip-MHKpoMeTpa b mkm; c — nasecKa nonBbi b r. EDiomaAi* 
KBaApaTa KaMepH TopneBa pasna 1/25 mm2; rnyduna— 0,1 mm, CAe- 
AOBaTeAbHo, ■oS'beM OAHoro KBaApaTa pasen 1/250 mm3 hah 1/250- 
• 103 cm3. Od'beM rm]}, Bbipa>KeHHbin b cm3, paccuHTHBaeTca no 4)op- 
Myjie v=a-jtr2. Ecah AHaMeTp rm])bi npHHHMaeTca b cpeAneM 3a 
5 mkm, TorAa y = a-3,14 (2,5)2-10~8 cm3 h Bec mhacahh na 1 r noHBbi 
npH yAeAbi-ioM Bece 1,05 paBHaeTCH g = a-2-IO 7-1,05 r. Bec mhucahh 
na 1 ra paBHueTca gra=gil-108, FAe gi — Bec MHiiejiHH b 1 cm3, I — 
rAyOnna ropH3OHTa.

Ho HaillHM AaHHbIM, npH HCnOAb3OB3HHH npHMOFO MeTOAa KOAH- 
necTBo rpHCHbix sanaTKOB b cpeAHenoA3OAHCTOH noine iioa CMeman- 
hhm jiecoM cocTaBAneT 615 000 thc. na 1 r hohbh, b cepo-6ypbix non- 
Bax noA pa3AHHHHMH THnaMH pacTHTeAbHocTH ot 24 500 ao 44 000.

TaKHM oOpasoM, nponeHTHoe coAepacaHHe tphOhhx sanaTKOB b- 
rioHBax, onpeACAiieMoe nameHHbiM mbtoaom k HHCAy rpn^Hbix sanaT- 
kob, onpeAeAneMbix npaMHM mctoaom, cocTaBJiaeT AecaTbie aoah npo- 
neHTa.

nponeHTHoe coAepmamie rpnSHbix cnop ot odmero hhcab rpn6- 
hhx sanaTKOB b sthx nonsax cocraBAaeT ot 13 ao 52 % b oceHHHH ne- 
pHOA.

Aahhh raij) mhucahh b AepHOBO-noA3OAHCTbix nonsax noA paaami- 
HbIMH HaCHMAeHHHMH, HO naiHHM AHHHbIM (MHpHHHK, 1972), H3MepH- 
eTCH COTHHMH MCTpOB HH 1 T nOABbl. B 2—3 pH3H OoAbHie MHUCAHH CO- 
AepJKHTca b noACTHAKax (Ao), neM b BepxHHX ropH3OHTax nouBbi (Ai). 
Moxho Am])(])epeHUHpoBaTb rpnSHOH mhucahh na TeMnooKpaineuHbiH, 
npHHaAAe>KamHH rpufiaM ceMeiicTBa Dematiaceae, CBeTAOOKpameH- 
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hmh h mhiicahh c npnjKKaMn, npanaAAeiKainnH dasHAnaAbHbiM rpn- 
6aM.

B oKyjibTypeuHbix AepHOBo-noA3OAHCTbix nonBax Amina rnij) mh- 
hcahh na nopHAOK Menbine h nsMepneTCH AecHTKaMH MerpoB na 1 r..

B AepnoBo-noAsoJincTbix acchbix nonBax h hoacthak3x rpHdnaH 
dnoMacca iiSMepneTCH acchtbimm aoahmh MHAnrpaMMa na 1 r.. 
B OKyAbTypennbix AepnoBo-noAsojincTbix nonBax ona 3H3hhtcabhO' 
Menbuie (coTbie aoah MHAnrpaMMa na 1 r hohsbi).

B Bepxnnx ropii3OHTax AepnoBo-noA3OJincTbix nonB na rJiy6nny 
nandoAee naceAennoro rpndaMH caoh 4—5 cm coacpikhtch duoMaccBi 
rpndoB ot 50 ao 320 kt na reKTap. Cootbctctbchho b OKyAbTypennbix 
nonBax ee b 10 pas Menbine. B Aecnbix noACTHAKax dnoMacca rpndno- 
ro mhiicahh b 2—3 paaa doAbine, neM b HHJKeAexamnx ropnsonTax 
noHB.

OAnano mctoa Bypreca n FlapKHncona Bee me HMeeT pHA hcao- 
CT3TKOB, OCHOBHOH H3 KOTOpbIX — TpyAHOCTB AB4)4)ePeHmiaH.HH JKHBBIX 
h MepTBbix rji4>, noTOMy hto nonpacKa AaeT ne bhoahc yAOBACTBopn- 
TeAbiibie peayAbTa™. KpoMe Toro, ohchb TpyAno ynnTbiBaTb rm|)Bi b 
AeCHOH HOACTMAKe, TSK K3K OHH TCCHO nepenACTaiOTCH C TK3HBIO AH- 
CTa. FIosTOMy aah ynera dnoMaccBi mhiicahh Omao npeAAOJKeno ne- 
ckoabko hobbix mctoaob (Parkinson a. oth., 1971)

AHaAHTnnecKMH mctoa. OcHOBaH na onpeAeAennH ynn- 
KaAbHbix aah H3ynaeMoii rpynnbi opraHHSMOB BemecTB. B nacTnocTH, 
aah onpeAeAennH daKTepHaABnoii dnoMaccni MnAAep n KacnAa (Mil­
ler a. Casida, 1970) npeAAaraioT onpeAeAenne MypaMOBoii khcaotbi, 
a CTendHHT (Stenbing, 1970)—AHaMHnonHMeAHHOBofi khcaotbi, koto- 
pbie coAepntaTCH toabko b KAeTKax daKTepnii. Aah onpeAeAennH dno- 
Maccbi mhiicahh rpndoB 6ma npeAAOMen mctoa no coAepiKannio xh- 
Tiina b cydcrpaTe. On HMeeT deaycAOBiio orpaHnnenHoe npHMCHeHne, 
TaK KaK XHTHH COAep>KHTCH HC TOAbKO B MHIICAHH TpndoB, HO H B TKa- 
hhx HaceKOMbix. flosTOMy dnoMaccy rpHdoB no xnTHHy moikho onpe- 
AeAHTb TQAbKO TaM, W rpndbi H3OAHpOB3HBI OT APy^HX OpraHHSMOB, 
b nacTHocTH npn nopa^KeHnn ApeBecmibi rpndaMH b Aadoparopubix 
yCAOBI-IHX HAH B OHBIT3X HO pa3AO>KCHHIO paCTHTCAbHOTO 0H3A3 AAH 
OTAeAeHHH dnoMaccbi mhiicahh ot npoAyKTOB pacnana pacTMTCAbHbix 
0CT3TK0B (dHOMaCCbl pa3A02KHBIHHXCH AMCTbCB) .

Abtop a Aiiorp atJiHHecKiiH mctoa. Ero mojkho ncrioAbso- 
BaTb AAH OnpeAeACHHH JKMBbIX TH!}) MHpeAHH H paSAeACHHH >KHBbIX h 
MepTBbix rnij) mhiicahh b necnoft hoacthakc.

Hs AHCTbeB, npoHMsannbix mhiicahcm, BbipesaioT ahckh onpe- 
AeAeHHoro AiiaMeTpa, KOTopbie noMemaiOTCH b pacTBop Menenon taio- 
KO3bi C14 h AaAee 0HKcnpyiOTCH (JiopMaAbAerHAOM. IIoBepxHocTb th4>- 
na AncTe odpadaTbiBaeTCH hoahctcpoaom b XAOpocJjopMe, nyTeM Hane- 
ceHHH ero na ahctbh; asiot nnacTHKy sacibiTb, sareM CHHMaiOT toh- 
iiyio nACHicy c KOJKniieii AHCTa n pacnpaBAHiOT ee na ctckac. 3aTeM. 
nnenKy hpohbahiot b jkhakoh (|)0T09MyAbCHH c SKcnosniiHeii 2 ahh.

MepTBbie rntjibi ne nornoniaiOT Menenbin yrAepoA, noaTOMy He 
npoHBAHiOTCH na nAeHKe. Iio noAyneHHbiM na hachkc ayTopaAnorpaM- 
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mum oiipi'AcjisnoT /Vinny jkhbofo MHiiejiHH. 3areM onpeAeAaiOT CyM- 
Mapnyio AAi-niy Bcero mhucahh mctoaom arapOBHx njienoK n Bbimi- 
TaioT AJiHHy jkhboto MHpejiHH, onpeAejifla tcm caMbiM AJinny oTMep- 
11IHX H«J).

M e t o a (jJAioopecm-ipyioinnx a h t h t e a. HcnojibayeTCsi aah 
oSnapyjKeHMH onpeAeJieHHbix bhaob fph6ob b nouBe. 3tot mctoa 6ma 
npeAAOJKeH IUmhatom (Schmidt a. Bancole, 1962), b nacTiiocTH, aah 
onpeAeneHHH b nonse mhacaha Aspergillus flavus. Cnopbi A. flavus 
bboaht b KpoBb KpoAHKa ii nojiynaiOT cneim4>HqecKyio cbiBopoTKy c 
aHTHTenaMH. AnTMTeAa KpacHT cneiiH(|)HqecKHMii (JwnoopoxpoMaMii, a 
saTeM CbiBopoTKy bboaht b H3ynaeMbiH cy6cTpaT. AnTHTeAa AaiOT cne-. 
n,H(|)HqecKyK) peaKiimo c SejiKaMn onpeAenHeMoro bhah h OKpanin- 
BaiOT MimeAHH.

HecMOTpa na HeKOTOpbie npeHMynjecTBa, oth MeTOAH Bee x<e HMe- 
iot orpaHimeHHoe npHMeHCHne.



MacTb III

POJlb TPHBOB 
B nOMBEHHHX I1POUJECCAX

r ji a b a 7

PA3JIOXEHME EPKBAMH PACTHTEJIbHOEO OHAftA 
H UPEBECWHbl

nPEBPAUHEHHE KJIETMATKW H JIHTHHHA

nponeccbi pacna/ia caoikhhx opraHnqecKnx BemecTB dHOAornne- 
ci<oro npoHCxoMAenna, Taxnx, Kai< KJierqaTKa h ahthhh, npeacTaBJiaioT 
codon: OAHy as BaxcHbix npodjieM dnoAornn h nonBOBeAennH. 3th Be­
mecTBa HBAHIOTCH TJiaBHblMH COCTaBHbIMH HaCTHMH paCTHTeJIbHOTO Ona­
Aa H ApeBeCHHbl H OT HX pa3AO>KeHHH 33BHCHT KpyTOBOpOT COeAMHe- 
hhh yrjiepoAa b npnpoAe.

Odmaa- npoAyKHHH opranmiecKoro BemecTBa na 36mhom mape 
OKeroAHO onpeAejiaeTCfi 50—100 mapa. t. OcnoBnyio Maccy hx co- 
ctsbahiot coeAHHeHHa pacTHTeAbHoro npoHCxoJKACHHH. EraeroAHoe ko- 
AHiecTBo onaAa, no AaHHHM JI. E. PoAHna h H. H. BasnAeBmi (1965), 
cocTaBAaeT aah Tae>KHon 3ohh 20—70 n/ra, aah AHCTBennbix mnpo- 
KOAHCTBenHbix AecoB 50—130 n/ra; onan ocTenneHHHx nyroB koacS- 
AeTca b npeAeAax ot 52 ao 95 n/ra.

B cocTaB pacTHTeAbHbix kactok bxoaht pasnoodpasHbie xnMnne- 
cKne BemecTBa: Scakh, aMnnoKHCAOTbi, >Knpbi, Bocxa, h mhothc Apy- 
rne, no npeo6AaAaioinnMn no Macce hbahiotch KAeTnaTKa, reMimeAAio- 
AO3bI H AHTHHH.

CoAepjKanne neAAioA03bi y ApeBecnoro onaAa cocTaBAaeT 34— 
59%, a AHTHnna — 28—34% y xbohhhx nopoA h 18—28%—y ahct- 
BeHHHX. OCHOBHyiO yTHAHSaHHK) KAeTnaTKH H AHTHHHa B HpHpOAe 
ocymecTBAHiOT rpndbi. Tpndbi — aKTHBHbie paspymnTenn neAAioAO3bi. 
B nacTOHinee BpeMH ycTanoBAeno, hto pasAonceHHe neAAiOAO3bi — mho- 
rocTynennaTbin nponecc, odycAOBAennbrn ee caoachmm CTpoenneM, ko­
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Toptin hast b hcckojibko CTaAHH. Oh ocyiHecTBJiHeTCH komiijickcom 
(j)epMeHTOB-—uejijiiojias (LHiiBpHHa h ap., 1969).

Hejuiiojiosa— noJiHcaxapHA, HepacTBopHMoe BemecTBO, Koropoe 
b npupoAHbix MaTepnajiax BcerAa CBHsano co mhothmh ApyrHMH coe- 
Ahhchhhmh, name Bcero c ApyrHMH noJincaxapHAaMH. MojieKyjibi 
HejWIKWIO3bI HpeACTaBJIHIOT co6oil MHIiejUIbl HJIH MHKpO(pH6pHJIJIbI, KO­
TOpbie cjioJKenbi H3 jiHHeftHbix MOJieKyji, arperHpoBaHHbix b nynKH. JIh- 
HeiiHbie MOJieKyjibi, b cboio onepeAB, coctoht hs tjhokoshbix octstkob. 
MoJieKyjia RJiemaTKH coAepiKHT ot 1400 ao 10 000 rjiioKosHbix ocraT- 
KOB.

JlHHeftHbie MOJieKyjibi u.ejuiiojio3bi oOpasyioT ynacTKH c napaji- 
jiejibHbiM pacnojio>KeHHeM nenefi h coeAHneHbi Mewiy co6oh boaopoA- 
HblMH CBH3HMH.

B o6pa3OB3HHH BOAOpOAHHX CBH36H y^aCTByiOT BCe CBOSoAHble 
THApOKCHJIbl, HMeiOmne pa3JIHHHyiO npOHHOCTb CBH3H. rioSTOMy B MHK- 
po(j)H6pHJiJiax nepeAyiOTCH ynacTKH c Sojiee bbicokoh CTeneHbio yno- 
pHAoneHHocTH, odpasyiomne KpncTaAJiHTbi, c ynacTKaMH, b KOTopbix 
HOT ynopHAOHeHHOCTH — aMOptpHblMH.

BbicoKan CTeneHb ynopHAoneHHOCTH cjiyjKHT npnnHHOH hx ycTofi- 
HHBOCTH K (pepMCHTaTHBHOMy FHApOJIH3y. HcTHHHblMH HejIJIIOJIO3Opa3- 
jiaraioiHHMH opraHH3MaMH hbjihiotch tojibko oprannsMbi, cnocoSnbie 
BO3AeiiCTBOBaTb na naraBHyio uejuiiojiosy, ho He na ee npoH3BOAHbie. 
Pa3no>KeHHe ee ocymecTBJineTCH (pepMeHTaMH Ci, Cx h p-rjii0K03HAa- 
3oii nepes CJieAyiomne CTaAHH: h3thbh3h uejuiiojiosa uejuiiojioAeK- 

C
CTpHHbl — -» HeJIJIO6HO33 p-TJIIOK03HAa3a FJIIOKO3a. T3KHM 06pa30M, 
uejijiiojiosa npeACTaBJiHeT coOoft komhjickc (pepMeHTOB, AeficTByioinHx 
na pasHbix CTaAHHx paajioMeHHH pejuiiojiosbi.

npeACTaBJieHHe 0 MHoiKecTBeiiHoii npnpoAe nejuiiojias BnepBbie 
Sbijio BbicKasaHO Phh3om (Rees a. oth., 1950), a Ceji6n (Selby, 1967) 
BbiAejiHJi c noMombio MeTOAa (ppaKHHOHHpoBaHHH na cecpaAeKcax i<a>K- 
Abift (pepMeHT b oTAejiBHOCTH y rpn6a Trichoderma viride.

Ha nepBoft cthahh pasjioxeHHH h3thbhoh nejuiiojiosbi (pepMeHT 
Ci ocymecTBJineT noAroTOBHTejibHbiH nponecc h npeBpamaeT HaTHB- 
nyio nejijnojiosy b peaKTHBHyio (popMy, yBejinwiBaH norjiomeHHe cy6- 
cTpaTOM BJiarn, THAparapyn ero h pasABiiran hjiotho 'ynaKOBaHHbie He­
nn. Ha cjieAyiomen ctbahh (pepMeHT Cx THApoJinsyeT Oojiee KopoTKne 
noJinaHrHAporjnoKO3Hbie Henn ao pacTBopHMbix neSojibninx MOJieKyji, 
choco6hbix k AHtpcpysHH b KJieTKy, t. e. THApojiH3yeT rJHOKO3HAHbie 
cbh3h c oSpasoBaHHeM BoccTaHOBJieHHbix caxapoB (Hejuio6HO3). Cjie- 
Ayioman CTaAHH saKjnonaeTcn b bosachctbhh p-rjiK>KO3HAa3bi na tjiio- 
KO3HAHbie CBH3II HejIJI06H03bI II o6p33OB3HHH TJHOKOSbl — KOHeHHOTO 
npoAyKTa pa3Jio>KeHHH uejuiiojiosbi.

<J>epMeHT Ci — 3KCTpaHeJiJii0JiHpHbiH (pepMeHT, npeACTaBJineT co- 
6ofi TOMoreHHyio (ppaKunio h hbjih6tch rjiHKonpoTeHHOM c cooTHome- 
HHeM yrjieBOAOB n SejiKOB 1:1. Ero MOJieKyjinpHbiH Bec paBen 61 000, 
oh TepMOJiaSujieii h TepneT npn HarpeBaHHH 50% 3kthbhocth. Oep- 
MeHT Cx iipeACTaBJineT co6oii neoAHOpOAHyio rpynny Ocjikob; ABa cpep- 
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MeHTa 3toh rpynna OTJii-niaioTca MexanH3M0M rnApoAnsa, TaK KaK 
iipeACTaBJinioT coboii shao- h aKsorAiOKOHasa.

OrnnueHHbie KOMnonenTbi ueAAiOAasa khkahh b OTAeAbnocTH ne- 
aKTHBHbl, HO COBMeCTHO npOHBAMIOT CHHepTH3M ACHCTBH5I. ,UaH BO3- 
Achctbhh na nejuiKwiosy HeobxoAHMO HaAHnne Bcex Tpex KOMnoneH- 
tob. <&epMeHTH ueAJiiojiasbi paccMaTpHBaAH AOAroe BpeMii KaK obpa- 
syiomnecH toabko b npucyTCTBHH ueAAiOAosa. B HacT05nu.ee BpeMH bh- 
AeA5ieTC5i rpynna rpnboB, KOTOpae obpasyioT ueAAiOAasa, h b tom 
HHCAe Cl, B OTCyTCTBHH Il,eAAI0A03bI.

UeAAK>AO3Ha5i aKTHBHocTb Bcero KOMnAeKca 4?epMeHT0B obnapy- 
>Kciia y nekOTopax cyMnaTax h HecoBepmeHHbix rpnboB, xotsi ohh 
pa3AH<iaioTC5i no coAepncaHHio n cooTHomennK) Ci n Cx.

Chaetomium globosum, Aspergillus niger, A. fumigatus, Mem- 
noniella echinulata, Penicillium verrucosum, Trichoderma viride, Fu­
sarium solani h neKOTopae Apyrne obpasyioT HHAyunpoBaHHae Ci h 
Cx (JjepMeHTH.

y Paecilomyces varioti obHapyxiena HennAyunpoBaHHae Ci h Cx 
neAAionaaa. Bhah Fusarium h Alternaria tenuis obpasyioT b ochob­
hom HenHAyimpoBaHHyio Cx ueAAiOAasy (OennKCOBa, 1972).

HaAnnne Bcero KOMnAeKca ueAAiOAOAHTHnecKHx (JiepMeHTOB oco- 
6eHHo xapaKTepno aah Bacmnx basHAHaAbnax rpnboB. C sthm cboh- 
CTBOM CBH33H0 MX aKTHBHOe ynaCTHe B pa3AO5KeHMH paCTHTeAbHOTO 
onaAa.

AKTHBiiae ueAAioAasa MoryT baTb obnapyHieHa b (JmAarpaTax 
rpHboB. ZIaii SoAbiuHHCTBa rpnboB HanboAbmaH nx npoAyKTMBHOCTB 
xapaKTepna aasi moaoaoto mhucamh h BepxymeK rmj). 3to HMeeT 
SoAbinoe SKOAormiecKoe SHanenne, TaK KaK AaeT bosmojkhoctb moao- 
AOMy pacTymeMy MnueAMio aKTHBHo BHeApsTbcsi b KAeTonnyio CTeHKy 
P3CT6HH5I.

YcTaHOBAeHO, hto aah onpeAeAennax bhaob rpH6oB (Aspergil­
lus niger, A. fumigatus, Memnoniella echinulata') Heo6xoAHMa cy6- 
CTp3TbI — HHAyKTOpbl o6pa3OB3HH5I UeAAIOA33.. HspIIAy c 3THM CpeAH 
npOAyKTOB MCT360AH3M3 TpHfiOB eCTb H penpeCCOpbl HX 06p330B3HH5I. 
PenpeccopsMH MoryT CAy>KHTb caxsps, t. e. npoAyKTa pscnsAa ueA- 
AiOAosa. PenpeccopaMH •—HHm6HT0paMH ueAAiOAas MoryT 6aTb TaK- 
/Ke MeTHA-UeAAI0A03a, TAIOKOHOAaKTOHbl, HOAHOAbl.

HaAHHHe penpeccopoB moxct mmcth 6oAbmoe bHOAonmecKoe 
snaneHHe, npeniiTCTBysi npoHiiKHOBenmo naToreHHbix rpnboB b pacfe- 
HHe, a TaK>Ke peryAHpyii BHeApeHne rpH6oB-MHKopH3oo6pa3OBaTeAeH.

Ppnbbi noHTH eAHHCTBeHHae paspyniHTeAH ahthhh3. CnocobnocTb 
rpnboB ocymecTBAMTb rAyboKoe paspymenne AnrnnHa npeACTaBAsieT 
cobofi yHHKaAbHoe iiBAenne.

JIhthhh HanboAee pacnpocTpaneHnoe b npnpoAe UHKAHnecKoe coe- 
AHHeHHe. OAHaKo ao chx nop XHMHnecKoe CTpoenne H3-3a ero boAb- 
IHOH CA05KHOCTH AO KOHIja He 5ICH0.

W3BeCTH0, HTO AHTHHH — BbIC0K0M0AeKyA5IpHbIH pa3BeTBA6HHbIH! 
nOAHMep, C0CT05HHHH H3 (jieHHAHpOnaHOBblX 6AHHHU. OCHOBHbIMH MO- 
HOMepaMH ero sibasiiotcm Tpn cnnpTa — nponsBOAHae (jjeHHAnponana:
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CHaOH ch2oh ch2oh

CH CH CH

CH CH CH

OH 
napaxyMapoBbift

I OCH3
OH 

KOHH<j)epHJIOBblft

ch30 I
OH

CHHanOBblft

OCH3

OTHocHTejibHoe cooTHomeHHe Bcex Tpex komiiohchtob pasjiHHHo b jihf- 
HHHe pasnoro nponcxoxaeHHH. B JiurnuHe xbohhhx AepeBbeB npeo6- 
jiaAaeT KOHn(J)epiwiOBbifi cnnpT, b jiHranne jiHCTBennbix coAepKHTCH 
KOHH(|)epHJIOBblfi H CMHailOBblH CHUpTbl, y 3JiaKOBbIX paCTCHUH AOMHHH- 
pyeT CHuanoBbiii h HMeeTCJi eme h napaKyMapOBbifi. Y AByAOJibHHX 
pacTeHHH b 3HaqnTejibHOM KOJinqecTBe oSnapyxinBaioT napaKyMapoBbiii 
(Kirk, 1971). XapaKTepHoii ocodeHHOCTbio JinrnnHa aBJiaeTca to, hto 
oTAejibHbie ero MonoMepbi CBBsanbi Meamy co6oft ne oahoh (JiopMOH 
CBB3H, a pa3JIHHHbIMH. HmCIOTCH Tpn OCHOBHbie (J)opMbI CB5I3H B JIHTHH- 
ne: apHJirjiHHepHJi-p-apHJia^HpHaH cbhsb; (JjeHHJiKyMapOBafl CTpyx- 
Typa; AH^emwioBasi CTpyKTypa.

1. ApHJirJIHK,epHA-P-apHJI34>HpHaH CBH3b

HC=O

HC
II
CH

/\/- CH2OH 
ch3o I I 

O----- CH

HCOH

O—
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2. Tun CBH3H b (JieiiMJiKyMapoBoft CTpyKType

ch2oh
I

CH
II

HC

A
HOCH2

\ Z\Z\
HC | OCH3

HC---- O

A
Z\Z 

CHSO | 
o—

3. Tun CBH3H b ,n,i«'peiiH,noBOH CTpyKType 

ch2oh h2coh

—CH HC—
I I

HCOH C=O

CH3O 1 I och3
OH OH

B qacTHocra, octhtkh KOHHtJiepHJioBoro cnupTa CBasanbi a^upnofi 
CBJisbio b rBaaii.HJi-rjiHuepoji-KOHn^epnjioBbiH acjmp.

Hccjie/ioBaHHH, KacaioiAHecH mhkpoQhoh AerpaAaiiHH JiarHHHa, ot­
hochtch k oahoh H3 nandojiee cjiojKHBix dHOJiormecKiix npodAeM, no- 
CKOAbKy jihthhh noxa He MOJKeT 6biTb tohho onpeAeJien KaK xHMnne- 
CKoe BemecTBO. Tanxe He MoryT Gbitb tohho onpeAeJienbi n npoMeaty- 
TOHHbie peaKHHH ero SnojioninecKoro npeBpameHHH. Han6ojiee aKTHB- 
Hbie rpynnbi MHKpoopraHH3MOB, paapymaioiAHX jimthkh, npHHaAJie>KaT 
k ApeBopaspymaioiAHM 6a3HAHOMHH,eTaM, BbisbiBaioinHM dejiyio rHHJib. 
Ohh paspymaioT jihthhh h nejunojiosy OAHOBpeMeiiHO, oAHaKO ao na- 
CToamero BpeMenn neH3BecTHbi nojinocTbio Bee cthahh (f’epMeHTaTHB- 
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hhx peaKUHH b npouecce pasaoxKeHHa annnma, t. e. hsbccthh aaaei<o 
ne Bee 4>epMeHTbi, ocymecTBjiHiomHe stot nponecc.

Otjihhiih AerpaaanHH anrHiiHa ot AerpaaanHH apyrnx noaiiMepoB 
saKJifoqaioTcsi b tom, hto TaKi-ie noJiHMepbi, iok npoTennbi, noancaxa- 
pHflbi, HyKJienHOBbie KHcaoTH npeacTaBJUiioT codon peryaapno hobto- 
paJOIHHeCS eAHHHIIbl, B to BpeMH KaK JIHrHHH COCTOHT H3 paSJIHHHHX 
MOHOMepOB, HMeiOIIXHX paSHHHHbie THHbl CBH36H. BoJIblHHHCTBO MHKpO- 
opraHH3MOB, BoaaeficTByioiHHX na jihthhh, BbisbiBaiOT b neM onenb ne- 
3HaHHTenbHbie H3M6HeHHH, KOTOpbie npOHBJIHIOTCH b ochobhom b 
yMeHbineHHH nncaa MeTOKCHJibHBix rpynn n onenb caadoii noTepe b 
Bece. HeKOTOpbie cyMnaTbie n necoBepmeHHbie rpndbi MoryT pacm na 
cpeaax, coaepxaniHx npenapar jinraHHa b KanecTBe eaHHCTBeHHoro 
HCTOHHHKa yraepoaa, TaKHe, khk Fusarium lactis, F. hivale n hckoto- 
pbie apyrne, ho ohh ne BbisbiBaiOT cyinecTBeHHbix nsMeneHnn b Moae- 
Kyae aHTHnna. BemecTBa, npeacTaBaHromne codoii npoHSBoanbie anr- 
HHna: BaHHJiHH, cnpeneBbiH aabaema h apynie — iicnoabsyioTCH rpn- 
SaMH poaoB Chaetomella, Coniothyrium, Cylindrocarpon, Torula, Hor- 
miscium, Hormodendron h ap.

UccaeaoBaHHH nocJieaHHx jier noKa3biBaiOT (McLaren, 1967), hto 
nojinoe pasaoJKenne jinrHHHa c paspyinenneM apoMaTnnecKoro Koabna 
MoryT ocymecTBaHTb ToabKo 6a3HanaabHbie apeBOpaapyniaronjHe rpH- 
6h, BbisbiBaioiiiHe Seayio rHHab: Coriolus versicolor, Fames fomenta- 
rius h HeKOTOpbie noacTiiaonnbie SasnanoMHiieTbi, TaKHe, Kai< Bnabi po- 
aoB Collybia, Marasmius, Mycena h ap.

BbicoKHH MoaeKyanpHbiH Bec h hhskhh pacTBopHMocTb aurnnHa 
npenHTCTByioT ero npHMoH accHMnaHUHH MHKpoopraHH3MaMH. Hpea- 
BapnTeabHo naeT ero pacnjenaeHHe 3K30$epMeHTaMH bo BHemHeft cpe- 
ae ao oSpasoBaniiH (jienHanponaHOBbix eaHHHij. rpndbi 6eaoH thhhh 
odpasyiOT (JiepMeHTbi, BOsaeHCTByiomne Ha apnaraHHepon-p-apnaoBbie 
a^iipiibie cbh3h b aHTHHHe. B pesyabTare odpdsyiOTcn npoayKTbi pac- 
naaa aHrnnna b Biiae rBaaHHa-raHiiepoaa, hto mojkho odnapyjKiiTb 
xpoMaTorpaiJiHHecKH. 3areM naeT aaabneHinee pasaojKenne MoaeKyabi 
aHTHHHa, conpoBoacaaiomeecH yKopaniiBaHiieM 6okobbix nenefi, okiic- 
aenneM h KapdoKcnanpoBaHneM hx, b pesyabTare nero odpasyiorca 
BaHiianHOBaH KHcaora h BanHannoBbiH aabaerna. Zfaabine bosmojkho

Pa3.TO>KeHMe rpudayiH rBaHHHn-raHHepHH-p-KOHHiJjepHnoBoro 3<t>Hpa
h2coh

HC O — € S— CH =CH—CH2OH

.1 —
HCOH rBaaHHJI-rjIHLiepHH-P-KOHHC|)epnjIOBBlft 9<j>np

I ch3
OH
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h2coh
I

HCOH

CH2OH

HCOH

CH
II
CH

OH
I och3

OH
OKCMKOHH<j;epnJiOBbni cnnpr

I

COOH

CO
I

CH,

KOHM^epujiOBbifi cnnpT

I 
COOH

CH
II
CH

I och3
OH

4-OKCH-3-MeTOKCH4:eHHJinHpyBaT (pepyjiOBaa khcjioth

CHO

OH

COOH
I 
/\ 1

\Z\
I OCH3

OH BaHHJIHHOBafl KHCJIOTa
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aeMeTHJiHpoBaHHe h oKHCjienne (J)enoAOB b xhhohh c odpasoBaHneM 
TeMHooKpameHHbix npoAyxTOB. 3th nponeccbi HAyT npn ynacTini 4>e- | 
hoaokhcahioiij,hx chctcm—HOAHtjjeHOAOKCHAas. 3th $epMeHTaTHBHbie 
ciiCTeMbi MoryT dHTb odHapyxcenbi b xyjibTypax tphSob, BbisbiBaiomHX 
Sejiyio thhab.

ZJerpaAHpoBaBiiiHH npn deAon thhah ahthhh coacp>kht MeHbine 
yrAepoAa h mctokchaob BOAopoAa, ho 3HaHHTeAbHo doAbine khcaopo-

1

Phc. 46. KojiGli co cjihbhhmh Tpy6KaMH UaciyxHHa:
1 — o6mnfi bha koji6h; 2 — KOJinaHKH am CTepHJibHoii cmchh jkhakoctii

Aa, a TaKMe xapaKTepHsyeTCH 6ojiee bmcokhm coAepxaHHeM Kapdo- 
HHAOB, KapdOKCHAOB, THApOKCHAOB, HTO yCTaHOBACHO C nOMOIH.bK> HK- 
cneKTpocKonnH.

CnocodnocTb MHorux rpndoB pasAaraTb KAeTiaTKy h ahthhh on- 
peAeAJieT hx aKTHBHoe ynacTHe b pa3Ao>KeHHH pacTHTeAbHoro onaAa. 
IIoATBepjKAeHHeM STOMy CAyxHT cepna BKcnepHMeHTOB no pasAoxce- 
hhk) pacTHTeAbHoro onaAa, npoBeAennaH B. H. HacTyxnHbiM b 1969 r. 
Mm 6bixa paspadoTana cnennaAbnaH MeraAHKa aah AadopaTopnoro 
nsyneHHH nponeccoB pacnaAa, KOTopan Aaxa BO3Mox<HocTb cosAaTb 
MOAexb nponeccoB, nponcxoAHiHHX b npnpoAe, b ycAOBHnx tohho koh- 
TpOAHpyeMblX OnbITOB.

Tanan MeTOAHKa AaBaAa bo3mo2Khoctb HcnoAb3OBaTb b onbiTe ec- 
TecTBenHbin pacraTeAbnbiH cydcTpaT b bhao abchoh hoacthakh, a thk- 
>ne odecnenHBaAa AAHTeAbnoe npOBeAeHne ohmtob b TeneHHe 3—6 
MecsineB npH noAAepJKaHnn onpeAeAennoro peJKHMa ba3>khocth, 6ah3- 
koto k npnpoAHOMy, h yAaAenHH npoAyKTOB pacnaAa.

X[ah 3toh nexn B. H- MacTyxHHbiM (1929) 6mah CKOHCTpynpo- 
Banbi cneijHaAbHbie koa6bi co cahbhbimh TpydnaMH aah BbipamHBanHH 
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KyjibTyp rpnGoB na pacTHTeAbiiOM onaAe. KoaGm hmcah njiocKoe aho,. 
k KOTopoMy npunaiiBajiacb cTeKAHHiian CAHBnaH Tpy6xa c AByws 
Gokobbimh OTBOA3MH. Ha KOHitbi cTeKABHHbix TpyGoK naAeBaAncb 
KayqyKOBbie TpyGKH c KOAOKOAbnaTbiMn aanopawn (pnc. 46). Koao- 
KOJibnaTbie sanopbi saxphiBajii-icb cTepujibnofi Baron. Otacabho hmcah. 
KOA6bI CO CTCpHAbHOH BOAOH TaiQKe C npHnaHHHOH BHH3y CTeKAHHHOH. 
TpygKoii, KOTopan nepes KaynyK aaKpbiBajiacb CTepnABHbiM ctckahh- 
HblM KOJinaHKOM.

BjiaroAapsi raKofi KOHCTpyKnnn koaGh motah HeorpaHnnenno 
Aoato coxpaHATb CTepnAbHocTb, npn 3tom 6biAa oGecnenena nepnoAM- 
necKan noAana boabi co Ana koaGbi nepes coeAnneHne KOAOKOAbnarax 
aanopoB oahhx koaG c KaynyKOBbiMH TpyGxaMH Apyrnx. HosTOMy b 
KOAGax co3AaBaAcn onpeAeAennbin pe>KHM; nocTynAenne BAarn npo- 
hcxoahao cnnsy, a noACbixanne noACTBAKH nannnaAOCb, khk b npn- 
poAe, c Bep-xnnx caocb.

KoaGh aaa BbipainnBanna sarpyxaAH pacTHTeAbHblM onaAOM 
(4—5 r AncTbeB na K0A6y) n b takom bhac CTepnAnsoBaAn. 3aieM 
i<a>KAyio n3 hhx 3apa>KaAH ncnbiTyeMoii nyAbTypon rpnGa. HepnoAH- 
iiecKn, pas b mcchh, nepes CAHBiibie TpyGKH GpaAH oGpaaijbi npcAynroB 
pacnaAa n ocyinecTBAHAH CTepnAbiiyio noAany boabi.

B onbire ncnoAB3OBaAH nan MHKpocKonnnecKHe rpnGbi, BbiAeAeii- 
nbie ns pa3AHHHbix caocb noACTHAKH: Alternaria, Cladosporium — H3 
Bepxnero caoh, Penicillium, Trichoderma— H3 hhjkhcfo, Mucor n 
Mycogone — hs ryMycnpoBannoro. MesocKonnnecKne rpnGbi, TaKHe,. 
nan Mycosphaerella punktiformis, Venturia tremulae, tsk h Gaan- 
AnaABHbie — Collybia dryophila, Clitocybe (hcckoabko bhaob), Maras­
mius androsaceus, Phallus impudicus, Lepiota procera. 3th bhabi 
6bIAH BblGpailBI nOTOMy, ATO OHH HBAHIOTCH OCHOBHBIMH B COCTaBe- 
MHKOCjjAOpbl nOACTHAOK Ay6paB (LIaCTyXHH H HHKOAaCBCKaH, 1969).

MHi<pocKonHiiecKHe rpnGbi oGnapyntHBaAH onenb CKyAHbifi pocT 
na pacTHTCAbnoM onaAe. K Konny onbiTa onn ne Bbi3biBaAH cymecTBen- 
hbix nsMeneHnn b CTpoennn AncTbeB. JIhctbh hcckoabko tcmhcah, ho 
ne TepHAii MexaniniecKOH nponnocTH. MesocKonnnecKHe rpnGbi ne 
pocAH BOBce. Bhahmo, sth rpnGbi BeAyT napasHTHnecKHH o6pas ikhshh 
na pacTennHx. BasnAnaAbnbie rpnGbi pocAH onenb 3kthbho na pac™- 
TeAbHOM onaAe, BbisbiBaAH noGeAenne ahctbcb h norepio nx Mexann- 
necKon nponnocTH. CnepBa ncnesaAH nanMCHee ctohkhc nacTn TKann,. 
B OCHOBHOM COAepiKHMOe KACTOK, MCMKACTOAHbie nAaCTHHKH H Ap- Co- 
cyAHCTO-BOAOKHBCTbie nyHKn paspymaAHCb b nocAeAHioio onepeAb.

IIoa bahhhhcm Bbicinero GasHAHaAbHoro rpnGa Collybia dryophila 
ahctbh AyGa n KAena nonin noAnocTbio pasAOiKHAiicb 3a 8 mcchacb.

npn CHHTHH OHblTOB yHHTblBHAliCb BCC CyXOTO 0CT3TKH HOCAC pa3- 
AOJKCHHH H BCC CyXHX BCIUCCTB, nepeniCAmBX B paCTBOp. BblHHTaH 
koahhcctbo BeinecTB, nepenieAninx b pacTBop, n Bec o6pa3OBaBinnxcH 
nAOAOBBIX TCA H3 BCAHHHHbl oGmeft IIOTepH B BCCC, OnpeACAHAH KOAH- 
necTBo BemecTBa, noTpanennoro rpn6oM na Abixanne. B tsGa. 9 npn- 
BeAenbi pesyAbTaTbi HHTeHcnBHOcra pasAoncennH pacTHTeAbnoro onaAa 
paanbiMH BHAaMH rpn6oB H3 pasAHHHbix rpynn.
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WHTeHCHBHocTb pasjioatenHsi onaAa pasuMMH KyjibTypaMH rpnSoB na jmcTbux 
Ay6 a n wen a

T a6jiHu,a 9

Tpynna Bha rpndoB
rioTepn b Bece, 

%

BasHAHajibHbie rpn6i,i

HecoBepmeHHbie rpHfibi

SaKTepHH

Clitocybe flaccida ............. 
C. ne'bularis.................................................................
Phallus impudicus ............. 
Lepiota procera...........................................................
Collybia dryophila ............ 
Marasmius androsaceus .......... 
Cladosporium herbarum..........................................
Mycogone nigra ........................................................
Trichoderma lignorum ..............................................
Penicillium sp................................................................
Cytophaga hutchinsonii ..........................................
KoHTpOJIb .....................................................................

62,39 
53,23 
73,84 
76,10 
82,20 
55,04 
11,63 
15,35 
10,58
18,28 
9,50

20,0

Han6ojiee SHepruqHo pa3AaraioT pacTHTejibHbifi ona# Bbicmne 
'6a3HAnajibHbie rpH6bi. PasAOxenne hmh pacTHTejibHbix oct3tkob ocy- 
mecTBJiaeTCH 6ojiee neM i-ia 80%• SnauHTeAbHO cjia6ee — HecoBepnien- 
Hbie rpn6bi, n onenb cjiaOo ocyniecTBAHeTcn 3tot nponecc 6aKTepHH- 
mh. OciaTOK BemecTBa nocjie bo3achctbh5i rpnOoB npeACTaBAHeT 
■CAOxnyio Maccy, cocToamyio H3 HepasAOXHBniHXCH ajieweHTOB AHCTa, 
nepacTBopHMbix npoxyKTOB >KH3HeAeaTejibHOCTH rpn6a h rpHOnoro mh- 
H.CAHH. ripH B03A6HCTBHH Ha 0H3A MHKpOMHIieTOB B OCTHTKe HpeB3AH- 
pyiOT TK3HH JIHCTa, npH BO3ACHCTBHH 6a3HAHOMHIieTOB 3HaHHTejIbHaa 
Macca ocTaBHieroca BemecTBa npnxoAHTCH na aoaio rpHSnoro MHiie- 
ahh. TaKHM o6pa3OM, OasHAnajibHbie rpnSbi — noACTHAomibie canpo- 
4)HTbI BbI3bIBaiOT HOHTH HOAIiyiO MHHepaAHSaillllO JiHCTbeB H npeACTaB- 
jisHOT co6oh nosTOMy ocHOBHbix areiiTOB. pasjioHceHHH onaAa b Jiecax.

AnaTOMHnecKoe i-iaOjnoAeHHe oct3tkob AHCTbeB hosboahjio bh- 
AejiHTb no xapsKTepy bosaohctbhh na onaA Tpn rpynnbi noACTHAOHHbix 
canpoijJHTOB: rpH6bi, npeHMymecTBeHHO pa3Jiaraioin,He KjieTqaTKy (Ae- 
CTpyKTHBHoe pa3Jio>KeHHe no <5ajibKy; Falck, 1926) —Lepiota proce- 
ra; rpHSbi, npeHMymecTBeHHO pasjiaraioniHe ahthhh (KopposHonnoe 
pasAWKeHHe no Oanbicy), — Phallus impudicus-, rpn6bi, ocymecTBAsno- 
iHHe CMemaHHoe BosAeficTBHe,— Collibia, Marasmius, Clitocybe.

CAeAyeT OTMeTHTb, hto xBOHHbiH onaA pasAaraeTCH MeAAennee, 
neM AHCTBCHHblH, T3K KaK OH 3H3HHTeAbH0 SeAHee OCHOBaHHHMH H 
AeTKOnOABHJKHblMH OpTaHHHeCKHMH COeAHHCHHUMH H COACpJKHT CMOAbl. 
■OcoOeHHo SoAbinoe sHanenne b npouecce pasAonceHHn HMeeT coAep- 
xariHe asora b onaAe. HeM Bbiine coAepxaHHe a3OTa h hhjkc cootho- 
uieuHe C : N, tcm HHTencHBHee hact npopecc pasAonceHHu.

Mhiicahh noACTHAonHbix canpoc|)HTOB H3 OasHAnaAbHbix rpnSoB, 
ocymecTBAHioiHHx npoiiecc pasAOHceHHH pacTHTeAbHoro onaAa, mojkct 
nepenocHTb AAHTeAbHoe BbicbixaHHe b Tenenne 9—10 MecniieB, ne Te- 
pufl (JiepMeHTaTHBHOH 3KTHBH0CTH. 9t3 6H0A0THHeCK3H OCOSeHHOCTb 
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oSecneMHBaeT hm ycTonnnBOCTb k HeAOCTaTKy BAarn n coxpaneHHe 
(J)epMeHTaTHBHOH aKTHBHOCTH, HTO 0H6Hb B3JKH0 B HpUpOAHblX yCAO- 
bhhx h yBejiHHHBaeT hx 3Hanenne b npopeccax pacnaAa.

JlHHAeSeproM (Lindeberg, 1955) dbiAH npoBeAeribi onbiTbi no 
onpeAeJieiiHio khtchcmbhocth pasAoncei-inH KAernaTKH n Anrunna hoa- 
CTHAOHHblMH CanpO(f)HTaMH, npHHaAJICJKaiHHMH K paSJIHAHMM BHAaM 
Marasmius, i-ienocpeACTBeHiio b pacraTeAbHOM onaAe c tohhmm yne- 
tom hcxoahoto h Konemioro coAepsiaHnH 9thx npoAyKTOB b cydcTpaTe.

OnbiTbi npoBOAHJiHCb b obbniHbix KOAdax OpAenMenepa b TenenHe 
6—7 MecnneB. B KanecTBe cydcrpaTa ncnoAbsoBaAncb cocnoBbie htam, 
AI-ICTbH 6yKa, AHCTbH OCHHbl.

IIohth Bee bhabi Marasmius onasaAHCb chocoShbimh pa3AaraTb 
AHTHHH, KpOMe M. chordalis, HO HHTeHCHBHOCTb pa3AO>KeHHH AHTHHHa 
y pasHbix bhaob pasAHnna. Tan>Ke dbiAO pasAHHHbiM OTnomeHne pas- 
AonceHHH AHTHHHa k pasAonceHHio KAeTHaTKH: y M. androsaceus oho 
paBHO 2,4, y M. putillus — 3, 4, y M. chordalis — 0,1. Thkhm odpaaoM, 
BHyTpn pOAa Marasmius mojkho BbiAeAHTb rpynnbi, pasAaraiomne 
npeHMymecTBenHo ahfhhh, KAeTnaTKy hah tot h Apyroft KOMrioHei-iT 
BMecTe.

B ecTecTBeHHbix ycAOBHHx HMeeT snaneHHe KOHKypenixnH c ApyrH­
MH opraiiH3MaMH h hcxoahmh cydcTpaT. Hpn pasAontennH ahctlcb 
dyi<a bhabi M. alliaceus, M. foeiidus, M. ramealis pa3AaraiOT 67—-72% 
AHrHHua h 85—87% neAAK>A03bi. TaKHe >kc peayAbTa™ 6biah noAy- 
nenbi ajth sthx bhaob na xBoe, ho pasAOAcenne aahaocb na 1,5 Mecnna 
AOAbine.

B neAOM, SoAbiHHHCTBO bhaob Marasmius pasAaraeT 48—59% 
AHFHHHa. OieBHAHO, OHH H3CTO H B SOAbHIOM KOAHHeCTBe BCTpenaiO- 
IH,HeCfl B XBOHHbIX H AHCTB6HHHX A€CaX, 33HHMaiOT 3H3HHTeAbHOe 
MecTO b pasAOxeiiHH KAejnaTKH h AnriiHHa.

Fpn6bi aKTHBiio pa3AaraiOT ApeBecnny h ApeBeciibifi onaA. Pa3- 
AOJKenne ApeBecnnbi HanHuaeTCH eme b pacrymeM Aepese noA bahh- 
i-ineM napasHTHbix rpHboB. CuanaAa nponcxoAHT HSMeHenne onpacKH, 
Bbi3biBaeMoe AepeBOOKpamHBaioinnMH rpuSaMH — cyMnaTbiMH h pas- 
AHMHbiMH HecoBepmeiiHbiMH, TaKHMH, K3K Ceratostomella, Cladospo- 
rium h neKOTOpbiMH ApyrHMH (cepo-cnnee h KopnnHeBoe OKpainHBa- 
Hne). PosoByio OKpacKy BbisbiBaiOT Fusarium, Penicillium. Hcthhhmmh 
paspyniHTeAHMH ApesecHHbi hbahiotch 6a3HAHaAbHbie rpndbi. Ohh 
HMeiOT aKTHBHbin KOMHACKC (JiepMeHTOB, BOSACHCTByiOmnH H3 ApeBCCH- 
ny, nanpHMep y Polyporus abietinus HanAeno 19 (jiepMeHTOB, b cocTa- 
Be KOTopbix HMeeTCH KOMHAeKC aKTHBHHX U6AAK)Aa3 H HOAH^eHOAOK- 
cnAas, neKTHHasa, aMHAasa, KCHAonasa. CpeAn rpHdoB-paspyinHTeAen 
ApeBecnnbi mojkho BbiAeAHTb rpynnbi, npenMymecTBeHno paspymaio- 
imie Ando KAeTnaTKy, Ando ahfhhh. K nepson rpynne othochtch rpn­
dbi, Bbi3biBaiom,ne AecrpyKTiiBHyio mnAb (Daedalea quercina, Fomitop- 
sis pinicola, Polyporus squamosus). Ko BTopoft — Armillariella mel­
lea, Fomes fomentarius, Phellinus igniarius n AP-, Bbi3biBaiomne Kop- 
posHOHiiyio ruHAb (McLaren, 1967).
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rpndbi, paspyniajoiijHe TBepAyio ApeBecuny, xapaxTepHsyiOTca 
onei-lb 3<J)4>eKTHBHbIM HCH0Ab30B3HHeM CBH3aiIHOrO a3OTa, KOTOpOrO 
b ApeBecHHe onenb Majio. OTHomenHe C : N b ApeBecnne mojkgt Sbitb 
350 : 1 h Aaxe 1250 : 1.

B 33BHCHMOCTH OT L[eAA'K)AO3HOft H AHTHHHHOH aXTHBHOCTH FpH- 
6ob cosAaeTCH onpeAeAennaa cyxn,eccHa hx bhaob na cydcTpaTe, b 
nacTHOcra Ha ApeBecnne. Rpn pasAOJKeHHH, nanpiiMep, AydoBoft ApeBe- 
CHHbi Ha6jiK>AaeTCfl CAeAyiomaa cyxneccna bhaob (HacryxHH, 1969): 
napasHTHbie ApeBopaspymaioinne rpndbi hoccahiotch eme na jkhbom 
pacTeHHH (Fames robustus, Armilariella mellea, Phellinus igniarius, 
Laetiporus sulfureus, Polyporus dryophilus). 3aTeM y>xe na MepTBoft 
ApeBecHHe hohbahiotch AepeBooxpaniHBaiom,He rpndbi (Ceratostomel- 
la u AP-)- Ecjih raSejib AepeBa BbiabiBaeTca onenxoM Armillariella 
mellea, to bcaba 3a hhm nocjie radeAH Aepesa noceAHioTca Daedalea 
quercina, Hypholoma sp. nocAeAnaa CTaAHH pacnaAa BbisbiBaerca 
rjiaBHbiM odpasoM niAanonHbiMH rpndaMH (Mycena galericulata, 
M. polygramma n Ap.).

Ho Mepe pasAO/xemwi ApeBecHHbi nponcxoAHT ee xoAOHnsanna 
y>xe noHBeHHbiMH rpndaMH b Taxoft nocAeAOBaTeAbHOcra: nepBbiM 
AOMHHHpyeT Fusarium solani, saTeM noaBAaeTca Trichoderma viride, 
Aspergillus ustus h pasHbie bhabi Penicillium n, naxoneu, Rhizoctonia 
solani.

PA3JIOXEHHE TPHBAMH FIEKTMHOBblX BEIJAECTB

CpeAH rpndoB HMeiOTCH aKTHBi-ibie paspyniHTejiH nexTHHa, xoto- 
pbifi TaioKe siBAHeTCH cymecTBeni-ibiM KOMnonenTOM pacTHTejibnoro 
onaAa. HeKTHH npeACTaBAHeT co6ofi BbicoKOMOJieKyjiHpiibie coeAHHe- 
HHH yrAeBOAHOH npHpOAbl — HOAHCaxapHAbl, B KOTOpbIX MeTOKCHJIHpO- 
BailHbie OCT3TKH FajiaKTypOHOBOH KHCJIOTbl CBH3aHbI MOKAy COdoft 
a-1,4-rAHKO3HAHbiMH -CBH3HMH. B -pacTeHHHx neKTHHOBbie BemecTBa 
npHcyTCTByioT b BHAe HepacTBOpHMoro npoTorieKTHHa, BepoaTHO, b 
coeAHHenHH c ApyrHMH nojincaxapnAaMH KJieTOHHoii CTeHKH.

IIpoToneKTHH — KOMn-neKCHoe coeAHHenne nexTHHa co caojkhbimh 
BemecTBaMH KAeTOHnofi oSoaohkh — acaaioaosoh, reMimeAAiOAOSofi, 
apadaHOM h kcha3hom.

PacTBopHMbift neKTi-m npeACTaBAaeT codofi noAHcaxapnA, coctoh- 
HIHH H3 COeAHHeHHMX Me>KAy CO0OH OCTaTKOB raAaKTypOHOBOH KHCAO- 
tbi, npHcyTCTByiomeH b nefi b BHAe MeTHAOBoro atjinpa. MoAexyAap- 
HbiH Bec neKTHHa pasAHnen b 33bhchmocth ot ero npoHcxoFKAenHa n 
HSMenaeTca BeAHHHHaMH ot 25 000 ao 50 000. Hpotohckthh h nexTHH 
npOHHTblBaiOT KACTOAHble OdOAOHKH CTedACH, HAOAOB, KOpHeft H C6MHH 
mhofhx pacTeHHH, odpasya b KOMnAeKce c ApyrHMH noAHcaxapHAaMH 
CKAeHBaioiUHH cydcTpaT kabtok.

XteficTBHe neKTHnas npoaBAaeTca b pasMameHHH Txann h pacnaAe 
na OTAeAbHbie xactxh. CymecTByeT necxoAbxo thhob (JtepMeirroB-nex- 
THHaS B 33BHCHM0CTH OT CneiXH(j)HXH HX BO3ACHCTBHH Ha CydCTpaT.
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IIpoToneKTHHasa BbisHBaeT npeBpamenne nepacTBopnMoro npo- 
ToneKTHHa b pacTBopnMbift neKTMH. PacmenjiaeT cbhsh MejKAy mcto- 
KCHAHpOB3HHOH HOAHraAaKTypOHOBOH KHCAOTOH H CBH33HHHM c Hen 
apadanoM. rieKTHHSCTepasbi rMApoAH3yiOT MeTOKcmibHbie MOAeKyAH 
pacTBOpHMoro neKTHi-ia (raApOAHTnnecKoe OTinenAenne MeTOKCHAbHHx 
rpynn ot pacTBopnMoro neKTnna), b pesyAbT3Te Hero odpasyeTcn 
nojinraaaKTypoHOBaH khcaot3 n MeTHAOBbin cnnpT. nojinrajiaKTypo- 
na3bi ruApoAHsyioT a-l,4-raiOK03MAHbie cbhsh neKTnnoBon khcaoth 
ao cboSoahbix a-rajiaxTyponoBbix khcaot. BcTpensrorcH tasbhhm od- 
pa3OM y paaAHHHbix bhaob dsKTepnn h rpadoB.

Mnorne rpndbi odpasyiOT neKTHHOAHTHnecKne (JiepMenTH. IleKTH- 
HOJiHTHnecKasi aKTHBHocTb odnapynceHH y Aspergillus aureus, A. foeti- 
dus, A. niger, Penicillium expansum, Fusarium moniliforme, Neuros- 
pora crassa, Verticillium dahliae, Botrytis cinerea h mhothx Apyrnx.

SnannTeAbnon neKTnnoAHTHnecKOH sKTHBnocTbio odAaAaioT rpndbi 
poAa Fusarium. F. oxysporum f. lycopersici odnapyntHBaeT BbicoKyio 
neKTHnacTepasi-iyio aKTHBiiocTb. Akthbhsh neKTHHMeTHAScTepasa odpa- 
syeTca rpndoM Sclerotinia sclerotiorum. Ectb Aannbie o tom, hto 
cpeAH neKTnnpasAaraioinnx rpndoB pscTnreAbiioro onaAa doAbmoe 
MecTO sannMaioT rpndbi poAa Cladosporium (Bnaan, 1965).

OepMCHTaTHBiioe paspymenne bcrthi-iobbix BemecTB b pacTennnx 
HMeeT snaneiine b naTorenese neKOTopbix sadoAeBaimn. OnTonaToren- 
nbie rpndbi paspyniaiOT neKTnn cpeAHnnon nAacTHHKH n ineKTara Bnep- 
BHHHblX KAeTOHHbIX odOAOHKaX, HTO HpHBOAHT K H3MeHei-IHK> HX (|)H- 
SHKO-XHMHHeCKHX CBOHCTB H CO3AaeT yCAOBHH AAH BHCApeHHH napa- 
3HTa.

CymecTBennoe snanenne paspymenne neKTnnoBbix BemecTB HMeeT 
npn pasAOJKennn pacTHTeAbHoro onaAa.

POJIb TPMBOB B nOfl3OJlOOBPA3OBATEJIbHOM FIPOUECCE

npn pasAOJKennH pacTHTeAbHoro onaAa rpndbi yTHAH3npyiOT Bee 
ocnoBiibie KOMnonenTbi paCTHTeABHon KAeTKH, nananaH ot npocrax 
yrneBOAOB n deAKOB n Konnan TpyAnoycBoaeMbiMn KAeTnaTKon n Anr- 
HHHOM.

PasAOJKenne sthx BemecTB npnBOABT k odpasoBanmo pasnood- 
pasHbix opraHHHecKHX khcaot. B pesynbTaTe pasAOxenan AHrnnua 
odpasyioTcn opranmiecKne khcaotbi — nponsBOAHbie (JjenoAOB, Taicne, 
KaK BanBAHHOBaH, cnpHHroBaH, napaoKCHdensonnaH n Ap- B pesyAb- 
TaTe pasAoncennH yrAeBOAOB odpasyioTcn pasnoodpasnbie khcaoth 
HHKAa Kpedca. XapaKTepHOH ocodennocTbio odMena BemecTB y rpndoB 
HBAHeTCH TO, HTO STH KHCAOTH He BOBACKaiOTCH A3A66 HOAHOCTbK) B 
odMeH, a b 3iiannTeAbHOM KOAnnecTBe MoryT HaKanAHBaTbcn b onpy- 
ncaioineH cpeAe. ripn onpeAeAennbix ycAOBnax oprannnecKHe khcaoth 
MoryT cocTaBAHTb 40—50% ot hcxoahoto opraunnecKoro BemecTBa, 
HcnoAbsyeMoro rpndoM. Co cnocodnocTbio odpasoBHBaTb h HaKanAH- 
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BaTb opraHHqecKHe khcaotbi npn pasaoxceHnn pacTHTejibnoro onaAa 
CBH3MBaiOT MX poab b npoueccax noASOPOodpasoBannm 3th npeACTaB- 
jieHMH Hainan cBoe pasBHTne b padoTax T. B. ApncTOBCKoft (1965), 
KOTopaa mcxoaht M3 toto, mto noAsoancTbie nouBbi, (J)opMHpysicb hoa 
XBOHHOfi paCTHTejIbHOCTbK), 0H3A KOTOpOM deACH MMHepaAbHbIMH 3JIC- 
MenTaMH, xapaKTepnayjoTCH caadoii odecneaeimocTbio neodxoAHMbiMn 
HHTaTeAbHblMH BemeCTBaMH, BblCOKHM COACp/KaHHCM B OnapC TpyAHO- 
pasAaraeMbix opraHnaecKnx coeAnneHMM m naananeM daKTepnuMAHbix 
BemecTB, a TaioKe bbicokom kmcaothoctbio. Ohm xapaKTepnsyiOTca ot- 
HOCHTeAbHO deAHOH MJiKpOf^AOpOM, B C0CT3B6 KOTOpOM doabHIOe M6CTO 
saHMMaioT rpndbi.

riOASOJIHCTbie nOHBbl 6oraTbI K3K MHKpOCKOIIHMeCKHMH rpn6aMH, 
Tax n dasMAnajibi-ibiMM, MnueanH Koropbix ofinAbHO npoHH3biBaeT aec- 
Hyio noACTHJiKy. CooTHomenMe daKTepnii n rpndoB b noasoancTbix 
noMBax, no pannbiM pasnbix aBTopoB, t3kobo: 8:1,5:1m Aa>Ke 0,9 : 1, 
1,9 : 1.

XapaKTepnan ocodenHOCTb MMKpo(j)Aopbi noASoancTbix bomb — ne- 
TpedoBaTejibHocTb b nnTaHnn, cnocodnocTb ncnoabsoBaTb Te BemecT­
Ba, KOTopbie npMcyTCTByioT b oaenb hhskmx KOHueHTpaunnx: Bbiconaa 
stJxjjeKTHBHocTb HcnojibsoBaHHH cydcTpaTa m, BO3MO2KHO, cnocodnocTb 
noTpedjiHTb cneumfmaecKne BemecTBa ryMyca. Bee sth ocodeHHOC- 
th -— pesyjibTaT npncnocodaeHHH k tbm cneuMiJmqecKnM ycjiOBHflM, 
KOTopbie co3Aarc>Tca b noA3oaMCTbix noasax.

3tm nepTbi b 3i-iaanTeabHon Mepe npMcymn rpndaM, odnTaiomnM 
b hhx, t. e. cnocodnocTb pasBHBaTbca na apesBbiqanHo deAHbix mrra- 
TejibHbix cydcTpaTax m, caeAOBaTejibno, ycBanBaTb nnTaTejibHbie Be­
mecTBa M3 pacceaiinoro coctomhhm, xotm ohm ne npoaBaaioT saMeTHoii 
OAMroTpocJmocTH, thk KaK, no-BHAHMOMy, MoryT cymecTBOBaTb b innpo- 
kom AnanasoHe ycjioBnn nnTai-ma n ocMOTi-mecKoro AaBJienMa. BTOpaa 
ocodennocTb rpndoB, odMTaiomjix b noAsoancTbix nonBax, — aKTHBHoe 
odpasoBanne hmh oprannqecKnx kmcjiot nponcxoAHT npn HandoabmeM 
AectmnnTe MnnepajibHbix aaeMeHTOB. Odpasosanne KncaoTH b sthx 
ycaoBnax b 5—8 pas npeBbiinaeT ee odpasoBanne b HOpMaabHbix ycao- 
bhhx odecneneHHOc™ MHHepaabHbiMii saeMeHTaMM. Ocodemio oTaeTan- 
bo, no AannbiM T. B. ApncTOBCKoii (1965), 3Ta saKOHOMepnocTb npo- 
aBaaeTca y rpndoB popa Penicillium, cocTaBaaiomHX nandoaee mhoto- 
ancaenHyio rpynny naecneBbix rpndoB b noAsoancTbix noasax 
(Tada. 10). flo-BHAHMOMy, sto. HMeeT apanTiiBHoe SHaaenne n CBHsano 
c nocTOMHHoii dopbdoii sa MnnepaabHyio nnmy b ycaoBnax noAsoanc­
Tbix noMB. Odpasyiomaaca KH-caoTa B03AeiicTByeT na MHHepaabi nopo- 
Abl, ATO npHBOAHT K HepeXOAy OTAeabHbIX 30AbHbIX SaeMGHTOB nopOAbl 
b pacTBOpMMoe cocTOAHne. TeM caMbiM rpndbi ocymecTBpmoT npoixeccbi 
BbiBeTpnBaHMM MHHepaaoB, mto HMeeT doabinoe snaaeHne b npoueccax 
nouBOodpasoBannH. Dpoueccbi BbiBeTpnBai-insi MHHepaaoB rioa aeiicT- 
BneM opranHaecKnx khcpot m Apyrnx noAodubix npoAyxTOB odMena 
rpndoB n daKTepPii, TaKMx, KaK noancaxapnabi n Apyrne noanMepHbie 
COeAHHeHMM, OCymeCTBAHIOTCJI MHTeHCHBHO, TaK KaK 3TM COeAHHeHMA 
cnocodi-ibi odpaaoBbiBaTb xeaaTbi c aaeMeiiTaMn, exoashuhmm b coctsb
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MHHepajibHofi nopoAbi h TeM cnocoficTBOBaTb SbicTpeftineMy BbiBerpH- 
BanHio. B BHAe Tanux komhackchbix coeAHiieiiMH nponcxoAHT nepeMe- 
meHHe MHHepaAbHbIX 3JieMeHTOB B HHiKCAWKaiUHC CAOH nOHBbl, FAe 
(J)OpMHpyeTC5I FOpHSOHT BMblBaHHH — HAAIOBHaAbHblH fOpHSOHT.

3aBMCMMOCTb pOCTa H KHCJIOTOO6pa3yiOU(CM CIIOCoGHOCTH rpH0OB OT yejIOBHM 
soJibHoro nHTanna (no T. B. ApHCTOBCKoii)

T a 6 ji h ii a 10

lUraMMbi rpH^OB N

KojiH^ecTBo cyxoro MnijejiHsi, 
Mr/MJi cpeAbi

KojIH^eCTBO KHCJIOTbl, BblAGJieilHOe 
Ha 1 r cyxoro b mji 0,02 H

nojinaH Munepajib- 
Hafl cpe/ja

o6eAHeHH3H 
cpe^a

nojinan MHHepajib- 
nan cpefta

o6eAHeHHaH 
cpe#a

Penicillium 1 20,0 1,6 235 500
» 2 4,0 0,16 250 805
» 3 4,4 0,36 230 1625
» 4 2,36 0,12 190 1560
» 5 1,92 0,12 165 1290
» 6 0,60 0,10 cjieAM 2000
» 7 0,52 0,09 905 860
}> 8 0,52 0,08 410 905
» 9 0,68 0,12 425 1150
« 10 1,16 0,04 345 2000
» 11 1,06 0,18 20 140
» 12 1,53 0,27 30 180

Mucor 1 0,64 0,12 255 cjieAbi
« 2 1,60 •— 155 —

n p h m e >i a n h e. Fpn6bi BMAejienH H3 hoasojihctoh iiombm.

FIosTOMy hcxoah hs odineii cxcmm T. B. Aphctobckoh (1965) 
MO7KHO CAeAyiOIHHM o6pa3OM HpCACTaBHTb pOAb rpH6OB B HOA3OAOO6- 
pa30BaTeAbi-i0M nponecce.

nepBOHanaAbHO HAeT HHTeHCHBHOe pa3BHTHe MimeAHH rpHbOB Ha 
pacTHTeAbHOM onaAe h HaKonAeHHe SnoMaccbi 3a ctct pasAOJKenHH 
pacTHTeAbHoro MaTepnaAa. 3aieM no Mepe oSessoAHBaHHH pasAaraio- 
merocH MaTepnaAa, 3a cnei' noTpeSAenna MHiiepaAbHbix BemecTB 
MHKpO(J)AOpOH H HaCTHHHOFO HX BblMblBaHHH B HHXeAeJKaiHHe FOpH3OH- 
Tbl, pa3BHTHe MHUCAHH 3aM6AA5ieTC5I, HO yCHAHBaeTCH nponecc KHCAOTO- 
o6pa3OBaHHH, KOTOpblft bahhct na nOHBCHHbie MHHepaAbl, CnOCOdCTByeT 
ocBoSoxAeHHio soAbHbix sAeMeHTOB, yBeAHnHBaeT hx sanac. 3to, c 
oahoh CTopoHbi, odecnemiBaeT bosmojkhoctb AaAbHeftmero pasBHTHS 
MHKpOOpraHHSMOB, C ApyrOH --  npOHCXOAHT BblHOC 9THX BCUieCTB H3CT0
B BHAe OpraHO-MHHepaAbHbIX KOMHAeKCOB H OTAOXeHHe B HAAIOBHaAb- 
Hbix ropH3OHTax, hto h xapaKTepHsyeT co6oh ri0A30A006pa30BaTeAb- 
hbih nponecc.
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r ji a b a 8

POJIb rPKBOB B nPOUECCAX nPEBPAIHEHFifl A30TA

Pojib rpndoB b npeBpanjeHHn asora b npnpOAe Menee mhoto- 
■odpasna, mcm daKTepnii, xoth ohh ncnojibayiOT n npeBpanjaioT b npo- 
pecce >KH3HeAeHTejibHOCTH pasAHHHbie coeAHHeHHH asora: pasAHHHbie 
(jpopMbi oprai-mqecKoro asora n HeopraHnnecRnfi asor b BH&e cojieii 
aMMOHHH n HHTpaTOB. CymecTBOBaBmiie HeKOTOpoe BpeMH npeAcraB- 

.JieHHH o cnocodHOCTii rpndoB, b nepsyio onepeAb sHAOTpoiJiHbix 
MHKOpii3oodpa3OBaTejien ^HKcnpoBaTb arMocc[)epHbin asor, b nacTOH- 
rn.ee BpeMH ne noATBepAHAHCb.

Bee rpndbi des hckajohchkh ncnojibsyiOT opraunqecKiie (JiopMbi 
asora, hohth Bee acciiMUJinpyioT aMMOHHHHbin a3OT, n snannTejibHO 
MeHbinnft nadop bhaob ncnoAbsyer HHTpaTHbift asor.

AcCHMIIJiamiH HHTpaTHOTO 33OT3. HlITpaTHblll asor 
accnMHJiHpyiOT HeKOTOpbie HpeACTaBiiTejiH hs KAacca Chytridiomycetes 
nopsiAKa Blastocladiales, Oomycetes ceMeiicTBa Saprolegniaceae, cyM- 
naTbie rpndbi, cpeAH hhx npeACTaBHTeAH poaob Chaetomium, Gymno- 
ascus, i-iedojibinoe hiicjio dasnAnajibUbix rpndoB — Armillariella, Len- 
tinus, Mi-iorne HecoBepmeHHbie rpndbi. He ncnoAbsyiOT HHTparnbiH asor 
Bee MyKopoBbie rpndbi, dojibinm-icTBO dasiiAiiajibiibix rpndoB, hckoto- 
pbie cyMnaTbie rpndbi (Ainsworth a. Sussman, 1965).

ycBoemie HHTpaTHoro asora rpndaMH hact nepes ero Boccrai-ioB- 
Aei-me no cjieAyiomeii cxeMe npn ynacmH cooTBeTCTByiomnx (JiepMen- 
tob: HHTparpeAyKTasbi, HHTpHTpeAyKTasbi, rnApoKCHAaMi-inpeAyKTasbi.

HNO3 HHTparpeAyKTasbi HNO2 HHTpHTpeAyKTasbi NH2OH fhapok- 
CHJiaMHHpeAyKTaSbl NH3^aMHHOKHCAOTbI->deAOK.

TaKHM odpasoM, cnocodnocTb k accHMHJiHn.nn HHTpaTOB od'bfic- 
mieTCH iiajimmeM y rpndoB.cooTBercTByiomHX ^epMenroB na khjkaom 
arane Boccrai-iOBjiei-iHH HHTpaTOB. B KanecTBe HHTparpeAyKTasbi bbi- 
crynaeT HiiKOTHHaMiiAaAeHHiiAHHyKJieoTHA^ociJiaT (HAJ(OH), hbjihio- 
mniicH AonopOM BOAopOAa, nepeAaroruHn boaopoa nepes (JmaBHHOBbie 
4)epMeHTbi, coAepxamHe MOJindAen.

BcAeACTBire najinmia sthx ^epMei-iTOB HeKOTOpbie cyMuarbie h ne- 
coBepmeniibie rpndbi MoryT paern na hhctoh ason-ioft khcaotc. B nacr- 
hocth, Aspergillus niger npn KOHH.eHTpan.HH HN03 0,015 mojih 
Hcnojibsyer ee na 90 %.

YcBoenne aMMOHHHHoro asora. Asot aMMOHHHHbix co­
ach ycBanBaioT hohth Bee rpndbi 3a HedoAbniHM HCKAtoneHHeM, otho- 
chihmmhch k neKOTopbiM BHAaM cyMnamix h OasHAHaAbHbix rpndoB. 
Hori aMMOHHH HenocpeACTBeHHO BKAronaercn b cnriTeTmiecKne npo- 
Heccbi oprannsMa des npeABapnreAbHoro BOCcraHOBJieHnm Odbim-io 
bhabi rpndoB, npnoAbsyiomne NOT, BcerAa ycBanBaioT NH^, ho ne 
naodopoT. Hpn i-iajinniiH b cpeAe coah NH4 NO3 cuaqajia norpedjiHer- 
ch hoh NH4 , i-i TOAbKO nocAe ero HCHepnaunn HanHHaercH norpedjie- 
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line NO3.3to od'BHCHHeTCH TeM, ATO I-IOH 3MM0HHH IIOflaBJIHeT aKTHB- 
i-iocTb HUTpaTpeayKTaabi h TeM caMbiM bosmojkhoctb ycBoei-iHH 
nona NOF.

Ilp esp amen ns opraHimecKoro a 3 o t a. npopec- 
Cbi a MMOHii^HKapHH. Bee rpaSbi 6es HCKJiioneHHH HcnojibsyiOT 
opraHnnecKiifi a3OT hjih b BHAe Scjikob npoTeiiHOB 1-1 npOTeiiAOB, hjih 
OTAeJIbHbIX aMHHOKHCJIOT, T6M CHMblM 3KTHBH0 yqaCTByH B paSJIOJKCHHH 
deJIKOB H BXOAHIAHX B HX C0CT3B COeAMHCHHH. OHH 06jI3Aai0T 3KTIIB- 
hbimh npoTeojiHTHHecKHMH (JiepMeHTaMH, AeficTByioiuiiMH Ha nenTHAHbie 
cbhsh b MOJieKyjie 6ejiKa, b pesyjibTaTe nero ocBo6o>KAaK>TCH OTAejib- 
Hbie aMHHOKHCJIOTbl. Ho# AeH'CTBHCM rpilSoB 3T0T npopecc MOJK6T HATH 
11 Aajibine ao oSpasoBaHHH KOHeiHbix npoAyKTOB paajiojKeHiis 6ejiKa, 
KaKOBbIMH HBJI5HOTCH 3MMH3K, CO2, CyjIb(|)aTbI, BOAS H Ap.

AMHHOKHCJIOTbl MoryT aCCHMHJIIipOBaTbCH rpn6aMH, BKJIK)H3HCb B 
HX KOHCTpyKTHBHblft 06m6H, HJIH MOTVT 6bITb pa3pynieHbI AO KOHCHHblX 
npoAyKTOB.

EcTb bhabi rpndoB, KOTOpbie HyxAaiOTCH b onpeAejieHHbix 3mhho- 
KIICJIOTaX. K HUM OTHOCHTCH HeKOTOpbie CyMH3Tbie rpndbi H MHOH-ie 
6a3HAH3JIbHbie, OCOfieHHO MHKOpH3OO6p33OB3TeJIH. EcTb aMHHOKHCJIO­
Tbl, KOTOpbie BKJHOnaiOTCH B o6m6H B HeHSMeHHOM COCTOHHHH, 3T0 T3K 
iiasbiBaeMbie «nepBHHHbie» hmkhokhcjiotbi. /tpyrne nepBonansjibi-io 
noABeprsiOTCH AessMHHHpOBaHHio.

XtesaMHHHpoBanHe y rpndoB moukct hpohcxoahtb tsk xe, KaK h y 
Apyrnx opr3HH3MOB. .ZJesaMHHHpoBaHHe nyTeM riiApoKCHJinpoBaHUH c 
o6pa30B3HHeM okchkhcjiot h aMMHaKa: R—CH (NH2) —COOH — 
R CH (OH)—COOH+NH3.

OKHCJiHTejibiioe AesaMHuiipoBai-iHe c oSpasoBanneM kctokhcjiot 
11 aMMiiaxa: 2R—CH(NH2) —COOH—2R-CO-COOH + 2NHS.

n,e3aMHHHpOB3HHe C OAHOBpeMeHHBIM Aei<ap6oKCHJIHpOBaHHeM:

R-CH (NH2) —COOH R—CH2OH + CO2 |- NH3.

rpnfiaM CBOHCTBem-ia Taione chocoShoctb k nepeaMHHHpoBaHHio 
aMHHOKHCJIOT. 3tot npoipecc ycTaHOBJien ajih Neurospora crassa h 
neKOTopbix Apyrnx rpn6oB. FlepeaMKHiipoBaHHe nponcxoAHT b pesyjib- 
TaTe B3ai'IM0AeiiCTBHH MeiKAy aMHHOKIICJIOTaMH H K6T0KHCJI0T3MH HO 
cjieAyiomeH cxeMe:

R'— CHNHa—COOH + R"—CO—COOH,

R'—CO—COOH + R"—CHNHa—COOH.

HcnojibsoBaHHe opraniinecKoro asora hast b AByx HanpaBjiennax: c 
OAHOH CTopoHbi, OH HenOCpeACTBCHHO HCHOJIbSyeTCH KSK KOHCTpyKTHB- 
Hbiii MaTepnaji b cHHTeTHnecKHX npoueccax npn h3jihhhh aohojihh- 
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ejibnoro HCTOHHHKa yrjiepoAa. C Apyrofi CTOpOHbi, b KanecTBe anepre- 
mecKoro MaTepnajia, kotah on npeACTaBJiaer codon eAHHCTBCUHbin 
ipraniraecKuft cydcTpaT. B stom cjiyuae rpndbi npoHBJifliOT ceda iok 
ipraHii3Mbi-aMMOiin(])HKaTopbi, ran Kaie npn stom hast OKiicjienne cyd- 
:Tpara c odpasoBanneM dojibinoro KounnecTBa aMMnaiea.

npopecc aMMOHntjjHKaijHH ocymecTBjiaiOT Mnorne rpndbi, no nan- 
iojiee aKTHBHbi b stom OTHOinenmi rpndbi nopHAKa Mucorales, a Tan- 
Ke npeACTaBHTejm poaob Aspergillus, Trichoderma n HeKOTOpbie 
ipyn-i?.

Mnorne rpndbi 3kthbho yTM.msnpyiOT MoneBi-iny, TaK Kan odjia- 
laiOT 4>epMenT0M ypeason. Pasjioxenne MoneBiiHbi npHBOAHT k odpa- 
lOBaHBio aMMiiaica ii yrjieKncjioTbi n cjiyiKiiT khk anepreTHnecKHM npo-

NH„,
/C-O //— 2NH3 + CO2

nh/ ri2°

leccoM, Tan i-i ncnojibsyeTca npn ci-iHTese dejina. MoneBnna mojkct 
)biTb TaioKe pesepBHMM npoAyKTOM asoTiiCTbix BemecTB. npn hcao- 
rraTKe yrjieBOAOB ona oTKAaAbisaeTca b mhucjihh, a b pesyjibTaTe 
lonojiHHTejibi-ioro npiiTOKa yrjieBOAOB ci-ioBa BOBjiei<aeTcsi b odMeH. 
PaKHM odpasoM, ee pojib b rpndax aiiajion-inna poun rjnoTaMiii-ia i-i 
icnaparniia b Bbicmnx pacTennnx.

Ocodenno mhoto MoneBiiHbi coabpikhtch b Ebiciniix dasnAnaAbHbix 
'pndax (IdBanoB, 1923). Ee coAepxanne b Mi-mejinn inaMnnnbona co- 
AaBJiaeT 13,2%, AOiKAeBHica — 10,7%- MoneBinia b rpndax moikct 
idpasoBbiBaTbcn npn rriApoJiHTiuiecKOM pacnaAe apruiiniia noA ashct- 
ineM cbepMei-iTa aprnnasbi. Flpn stom odpasyiOTCH opwiTHH n Mone- 
inna:

NH. , /;CHNH,COOH
^CNH(CH2)3/*

nh/
aprniia aa 

H3O

apmi-iHii

NH, K
J >CO + Nil, (CH,)3—CHNH2-COOH

nh/
MoaesHHa OpHHTHH

y q a c t h e rpndoB b npoueccax h h t p n $ n k a u, n h. 
■iandoAee xopoino nsyuenbi b stom oTHonieiinii HeKOTOpbie bhabi poAa 
Aspergillus, Taicne, KaK Aspergillus flavus n A. wentii n neKOTopwe 
ipyrne. 3tot npouecc npoHBAneTca b okhcachkh coueft aMMonnu ao 
iirrpHTOB n HHTpaTOB npn ynacTHH (JiepMeHTOB — AeriiAporeHas (HAJJ,, 
&AJI,) n UHTOxpoMOB — h ocyiuecTBjisieTCH oahhm rpiidoM CHanajia II 
io KOHiia des pasAejieHiin na ABe cthahh, iok sto HMeeT mccto y dai<- 
?epnn, no cJieAyromen cxeMe:
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NH4OH -> NH2OH -> HNOa -> HNO3
I

HA4
I

OAfl

IIHTOXpOMH

o2 
I 

h2o

Oahsko 3tot npouecc ne ncnoAbsyeTCH rpiiSaMH KaK anepreTune- 
ckhh i-i nacTynaeT odbinno nocjie nepnoAa aKTHBHOro pasMHOHtenHH 
KyjibTypbi. Oh npOTeicaeT npn najiHHHH AonoAHiiTCAbHoro aHepreTHue- 
CKoro cydcTpaTa 1-1 hociit nasBanne reTepoTpotJiHOH khtph^hkhahh, 
KOTopaa MOJKeT ocymecTBjiHTbca b cpe,ae, coflepxamefi nenTOH, aMnno- 
KHCJioTbi, aMMOHHHHbie cojih (Ainsworth a. Sussman, 1965).

T ji a b a 9

MMFMEHTbS TPHBOB H MX POJIB 
B MPOUECCAX ryMYCOOEPASOBAHMfl

OcHOBHbie rpynnbi HHFMenTOB KaK KJiaccbi xhmhhcckhx coeAHne- 
Hi-iH, odHapyjKeiiHblx y rpnSoB, npeACTaBjiei-ibi KapoTHHOHAaMH, xhho- 
i-iaMi-i h MejiariHi-iaMH. Bee rpnSbi jininenbi XAOpoi|)HJiJia h y hhx OTcyT- 
CTByiOT nnrMeHTbi (jjjiaBOHOHAbi (aHTounaHbi, 4>aaBOHbi, (jwiaBaHOJibi 
h Ap.), ho HMeioTCH y-nHpoHbi, a TaioKe (JjenasHHOBbie nponsBOAHbie.

nurMEHTbl-KAPOTHHOMflEI

KapOTHHOHAHbie HHFMeHTbl HpeACTaBJISIIOT COSoft HeHaCbimeHHbie 
coeAHi-iei-iHH TepiienoBoro psw, npoH3BOAHbie nsonpena. XapaKTepHbiii 
npnsnaK KapoTHHOiiAOB — Sojibinoe hhcjio conpaxei-inbix abohkhix cbh- 
yeii, uto 06'beAHHfieT hx b rpynny nojineHOB h oSycAOBjiHBaeT xapaK- 
Tepnbie cneKTpbi norjionieunn b bhahmoii ofijiacTH. Bojitmoe uhcao 
ABofiHbix CBHseii npiiAaeT hm HeycToftnHBbiii xapaKTep.

UsBeCTHbl ABC OCHOBHbie rpynnbi KapOTHHOHAOB: KapoTHHOHAbi- 
yrjieBOAopoABi, hah co6ctbchho KapoTHHbi, h KHCAOpOACOAepJKainne 
COeAHHeHHH. npHMepaMH KapOTHHOHAOB-yrAeBOAOpOAOB HBAHIOTCH a-, 
p- H y-KapOTHHbl H AHKOHHH. FIpHMepaMH KHCAOpOACOAepJKaiHHX 
KapOTHHOHAOB MOFyT SbITb TOpyAOpOAHH H HeftpOCnppHH.

y rpn6oB npeHMymecTBeHHO coAep>KHTCH KapOTHHOHAM-yrAe- 
BOAOpOAbl. ECTb KapOTHHOHAbl C KapdOKCHAbHbIMH rpyiHiaMH, KOTOpbie 
BCTpeuaioTCH npeHMymecTBenpo y ApoaoKefi. no coBepinenno OTcyTCT- 

11* 163



ByioT KapoTHHOHAM, coAepx<am,He MeTOKCHUbHbie h anoKcarpynnbi 
(Goodwin, 1965).

B stom CMbicjie KapoTHHOHAbi nMeiOT onpeueAeHHo CHCTewaTHHe- 
cKoe si-ianeHne h cuyuiaT xapaKTepHCTHKoii t3kcohob MHKpoopraHH3- 
mob. OdpasoBaHHe KapoTHHOHAHbix uhtmchtob hsbcctho ajih pejioro 
pswa rpudoB, npHHaAAejKaiuux k pasAHHHbiM CHCTeMaTHnecKHM rpyn- 
naM. B qacTHOCTii, ohh odpasyiOTCH rpndaMH KAaccoB Chytridiomyce­
tes, Zygomycetes, Ascomycetes, Basidiomycetes, Fungi imperfecti.

y doJIbHIHHCTBa rpndoB OHH TOHHO HACHTHIpHUHpOBaHbl HpH HC- 
nOJIb3OB3HHH M6TOAOB XpOMaTOTpacpHH, CUeKTpOCpOTOMeTpHH H Ap.

Tax, ohh odnapyjKeHbi b KAacce Chytridiomycetes b nopHAKe 
Chytridiales y Rrizophlyctis rosea-, b noprtAKe Blastocladiales toto xe 
KAacca KapoTHHOHAHbie HHTMeHTbi odpasyioT MHoroHHCAeHHbie npeA­
CTaBHTeAH poAa Allomyces. Ouenb MiioroodpasHbi KapoTHHOHAHbie 
nHTMeHTbi y npeACTaBHTeAeii KAacca Zygomycetes. B nopsAKe Muco­
rales stoto KAacca ohh npncyTCTByiOT y Phycomyces blakesleanus, 
KOTOpblH A3BHO CT3A H3AK)dAeHHbIM Ot/beKTOM AAH H3yueHHH KapOTH- 
hohaob, a TaKxce y Mucor hiemales, pasAHUHbix bhaob Choanephora, 
b uacTHocTH Choanephora trispora (Blakeslea trispora), KOTopan hc- 
noAbsyeTCH aah npoMbimAeHHoro noAyueHHH p-KapOTHna, a TaKxce 
ueAoro pHAa Apyrnx npeACTaBHTeAeii stoto KAacca, KOTopbie pai-mme 
CHHTaAH HeodpasyioniHMH hx.

KapOTHHOHAbi ecTb b KAacce Ascomycetes y npeACTaBHTeAeii no- 
pHAKOB Taphrinales, Protomycetales b rpynnax nupenoMHueTOB h 
AHCKOMHiieTOB y poaob Neurospora, Sarcoscypha h AP- B KAacce dasn- 
AHOMHIieTOB KapOTHHOHAbi HM6IOTCH y pJKaBHHHHblX rpHdOB H y HCKO- 
TOpblX THMCHOMHUeTOB. KapOTHHOHAHbie HHTMeHTbi O0Hapy>KeHbI y 
mhothx HecoBepmeHHbix rpHdoB. CpeAH cBeTAOOKpameiiHbix y poaob 
Cephalosporium, Trichothecium, Arthrobotrys, Fusarium, Verticillium 
h neKOTOpbix AP- ¥ TeMHOoKpanieiiHbix HecoBepmeHHbix rpHdoB b ce- 
MeftcTBe Dematiaceae ohh • ycTanoBAenbi i-iaMH BnepBbie y poaob 
Cladosporium, Stemphylium, Curvularia, Acrothecium, Helmintho- 
sporium npHcyTCTByiOT KaK AonoAHHTeAbnaH (ppaKHHH k tcmhmm hht- 
MemraM (Mhphhhk, MepKyAOB, 1969; Mhphhhk, O5h, 1970). OyHKHHH 
KapOTHHOHAOB y rpndoB pa3HOo6pa3Hbi: ohh npHHHMaioT yqacTHe b 
(pOTOpeaKHHHX, CBHSaHHbIX C (pOTOTpOHHSMOM TpH^OB H (pOTOTaKCHCOM 
noABHXHbix kactok; b npoueccax penpoAyKUHH neKOTOpbix rpu6oB, b 
3amHTe KACTOK OT HOBpeJKACHHH, BbI3HBaeMOTO HOTAOIUeHHeM BHAHMO- 
TO CBeTa BCAeACTBHe (pOTOOKHCAeHHH. KapOTHHOHAbi B CBH3H C HX Bbl- 
COKOH peaKUHOHHOH CHOCOdHOCTblO MoryT dAOKHpOBaTb CHAbHbie OKHC- 
AHT6AH.

nMDWEHTbl-XHHOHbl

3th HHTMeHTbi npeACTaBAHiOT co6oii MHorouHCAeHHyio rpynny coe- 
AHHeiiHH, pa3HOo6pa3Ho oKpameHHbix BemecTB, BKuiouaioiuHX denso- 
XHHOHbl, HaCpTaXHHOHbl, aHTpaXHHOHbl, CpeHaHTpaXHHOHbl H Ap. FlHTMeH- 
Tbl-XHHOHbl UIHpOKO npeACTaBAeHbi y rpHdOB. K HHM, B UaCTHOCTH, 

164



OTHOCHTCH MHOTHe JKCJITbie nUFMeHTbl HeKapOTHHOHAHOH npHpOAbl. 
OxpacKa xhhohob pasnoodpasna; oi-ia BapbnpyeT ot CBeTJio-mejiTOH ao 
iiohth nepnoH, a b HeKoropbix cjiynaax KpacHoii; xhhohm nacTO Me- 
HHIOT OKpaCKy B 3aBHCHMOCTH OT pH, HBJIHHCb T3KHM Odpa3OM HHAHKa- 
TOpSMH. H3H6oAbIIiee HHCJIO 0CCJieAOB3HHH no XHH0H3M TpHdOB HOCBH- 
meno poAaM Penicillium, Aspergillus n Fusarium. V sthx poaob 
iiaftAenbi Bee Tpn Tnn3 xhhohob (denso-, hsiJjto- h aHTpaxnnoHbi) . 
BensoxHHOHbi b dojibrnmiCTBe MeTadojiHTbi Penicillium, Aspergillus 
npeACTHBJiHioT codoft xejiTbie, (JmojieTOBbie h Kpacnbie nnrMeHTbi. Tn- 
HHHHblft npHMep deH3OXHHOHOB — 4)yMHT3THH, O0p33yeMbIH A. fumi- 
gatus.

Ha<j)T3XHiiOHbi peme BCTpenaioTCH b rpndax. Ohh b nedojibmoM 
KOAHnecTBe odpasyioTcn rpndsMH poAa Penicillium, Aspergillus h 
nandojiee thhhmhm ajih Fusarium, nanpHMep, naijyraxHHOHM $y33py- 
6hh h HBaHHpHH y F. solani.

B rpndax naftAeiibi pasnoodpasHbie 3htp3xhhohbi c pasjiHHHMM 
HHCAOM THApOKCHJIbHblX FpyriH H ApyrHX 33MeCTHTejieft, name Bcero 
npOHSBOAHble 9M0AHH3 H XpHSOCjjaHOBOH KHCAOTM. 3tH AB3 BeiljeCTBa 
CBOHCTBeHHH K3K BblCIHHM paCTCHHHM, T3K H TpHC)3M. HeKOTOpbie XH- 
HOHbi, nanpHMep hca3hahuhh h ckhphh, BCTpenaioTCH b rpndax, no 
ne HaiiAeHbi b bmcihhx pacTennsix. AnTpaxHHOHbi odnapymeHbi rjiaB- 
HbiM o6pasoM y upeACTaBHTeAeH nopHAKa Hyphomycetales, a TaKH<e 
Pycnidiales y hx TeMHOOKpainennbix (jiopM, TaKHx, Kan Alternaria 
solani, Cladosporium fulvum, poaob Curvularia, Helminthosporium. 
(3anp0MeT0Ba, Mhphhhk, 1971).

Ho MHeiiHio PaficTpHKa (Raistrick, 1950), apoMaTHnecKHe BemecT­
Ba THna XHHOHOB MoryT CAy>KHTb CTpOHTejIbHblMH eAHHHIiaMH nepBHH- 
hoh MOjieKyAbi ryMycoBoro BemecTBa nonBbi, coeAHHHHCb c asoTCOAep- 
samHMH KOMnonenTaMH — npoAyKTaMii pacnaAa 6ejii<a.

Xhhohm oSnaAaiOT aHTHfinoTHnecKHM AeiicTBHeM (SaKTepnocTaTH- 
neCKHM H OaKTepimHAHblM), HO OTJimiaiOTCH TOKCmiHOCTblO K BblCIHHM 
opraHH3M3M. Ohh ynacTByiOT b npoijeccax nepenoca sneKTpoHOB. Bn- 
Ta mhhm K h E, TaKme npeACTaBAHtomne co6oh xhhohm, yfinxHHOHbi h 
nnacToxHHOHbi, ynacTByiOT b nponeccax amxhhhh.

TEMHblE nHTMEHTbl EPHBOB — MEJIAHHHbl

Han6ojibmee snanei-iHe b nonBemibix nponeccax hmciot tcmbmc 
nnrMeHTbi rpnSoB THna Mejiani-iHOB. Ohh npncymH pasnoodpasHMM 
cHCTeMaTHnecKHM rpynnaM rpHdoB. Ha ocHOBamin Hajinnmi tcmhmx 
HHFMeHTOB B MHAejIBH H penpOAyKTHBHblX OpFSHaX BblAeAHCTCH HCAOe 
ceMeftcTBo HecoBepniei-inbix rpndoB — ceMeficTBo Dematiaceae no­
pHAKa Hyphomycetales. KpoMe bhaob stofo ceMencTBa tcmhmm nur- 
MeHTOM odjiaAaiOT npeACTaBHTejiH Apyrnx nopHAKOB HecoBepmeHiibix 
rpHdoB: Melanconiales h Sphaeropsidales, Miiorne cyMnaTbie rpn­
dbi, ocodeni-io nx njioAOBbie Tejia n cnopbi, a Taicne dasHAnajibiibie. 
TeMHbie nnrMeHTbi coAep>KaTCH b anrorax miiotiix MyxopoBbix rpndoB.
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TeMHbie niirMeHTbi rpn6oB b ochobhom othochtch k hcthkhbim 
MejiaHHHaM. K hum othocht BbicoKonoAHMepHbie coeAHHeniiH c Monei<y- 
AHpHblM BeCOM HeCKOJIbKO TblCHH H ACCHTKOB TblCHH, 06pasyi0m,HeCH 
npH 3H3HMaTHHeCK0M OKHCACHHH (jjCHOAOB, rASBHbl.M 0()pa30M HPipO- 
KaTexHHa h THposnna, h nocjieayioineH OKHCjnrrejibHOH noAHMepHsa- 
H,HH 3THX COeAHHeHHH. TaKHM 06p330M, MeAaHHHbl MoryT SbITb a3OT- 
coAep>KamHMH h SeaasoTHCTbiMH coeAHHeHHHMH (Nicolaus, 1968).

ITocKOJibKy b oSpasoBaiiHii MejiaHHHOB yqacTByioT pasHopoAHbie 
no CTpoeHHK) HCxoAHbie MOHOMepbi, 6e3 CTporofi saKOHOMepHOCTii b 
hx qepeAOBanHH, BbicKasbiBaeTCH mhchhc, hto b npnpoAe He cymecT­
ByeT AByx coBepmenHO OAHHaKOBbix MejiaHHHOB. YcTanoBJieHHe ajie- 
MeHTHoro cocTasa BemecTBa b KaKoii-TO CTenenn xapaKTepnsyeT ero 
XHMMuecKoe CTpoeHHe. OAHai<o aah MejiaHHHOB ara xapaKTepHCTHKa 
AOBOAbHO yCAOBHa, T3K KaK 3AeM6HTHbIH COCTaB OTAeJIbHbIX Mejia­
HHHOB CHJibiio BapbHpyeT H3-sa dojibnioft hcoahopoahocth a3hhoh 
rpynnbi BemecTB. TeM ne Menee npn HsyueHHH sjieMeHTHoro cocraBa 
MeAaiiHHOB pa3Hbix rpynn opraHHSMOB BbiHBHAacb onpeAeAeHHan sairo- 
HOMepHOCTb: MeAaHHHbl JKHBOTHbIX BCCTAS a3OTCOAep>KaiH.He COeAHHe­
HHH, a pacTHTejibHbie MeAaHHHbl, hah cpHTOMeAaHHHbi, ah6o noAHocTbio 
AHineHbi asora, ah6o coacphot ero b iiesHaHHTeAbHbix KOAHuecTBax. 
Ecah b MeAaHHHax jkhbothbix coAep>KaHHe asora koacSactch ot 5 ao 
8%, to b (JniTOMeAaHHHax oho cocraBAHer 0,3—0,7% h Aaxce CHirxcaeT- 
ch ao IiyAH.

KpoMe toto, no CBoefi CTpyKType MeAaHHHbl xchbothbix Oahskhk 
noAHMepaM hhaoabhoh npHpoAti, a pacTHTeAbHbix — k nnpOKarexHHO- 
bbim noAHMepaM, xoth nocACAnee noAojKeHHe HyxAaerca eme b noA- 
TBepiKAeHHH. Mejiai-iHHbi rpnSoB sariHMaiOT b stom OTHOineHHH npo- 
MemyTomioe noAOMeHHe. Ohh coAepncar b cbocm cocraBe asor, b 
tom HHCAe h HerHApOAHsyeMbiH, ho C0Aep>KaHHe oOmero asora cocraB- 
AHer ot 1 ao 4,5%; b peAKHX cAynanx oho AOCTHraeT 8% (tsOa. 11) 
(JIhx, Py6an, 1972; 3anpoMeTOBa h AP-, 1971).

SjieMenTHbiii coctsb MejiaHHHOB pasjiHHHoro npoHcxoiKneHUM, %

T a 6 ji h u, a 11

OdteKTbi c H N

)KnBOTHt>ie nHFMeHT rjiasa..................................................................... 60,4 4,6 8,7
nnrMeHT mepCTH................................................................ 61,2 4,0 5,1
Sepia officinalis................................................................. 60,8 3,4 8,5

PacTeHHH Heli ant hus annuus.............................................................. 65,0 4,1 0,7
Citlullus vulgaris............................................................ 63,5 4,1 0,7

rpndbi Ustilago may dis................................................................. 62,7 3,4 1,0
Rhizoctonia solani............................................................ 62,0 4,8 3,0
Nadsoniella nigra............................................................ 54,2 5,6 2,9
Cladosporium cladosporioides ......... 60,7 4,0 2,2
Stemphylium botryosum ................................................... 43,9 5,1 3,8
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POJIb TPMBOB B ryMyCOOBPA3OBAHMM 
M PA3JI0XEHMH TYMyCA

HsynenHe ryMHHOBBix khcjiot hohbbi pasBHBajiocB nesaBHCHMBiM 
ot H3yqeHH5i MejiannnoB nyreM. JIhhib nocjie naKonjienmi AOCTaTomio- 
ro KOjinnecTBa SKcnepHMeHTajiBHBix ashhbix nocTeneHHO CTanoBHJiocB 
hchbim, hto Mexyiy sthmh AByMH rpynnaMH coeAHHeHHH cymecTByeT 
dojibiuoe cxoactbo. HpmieM sto cxoactbo Kacaercn ne tojibko cbohctb, 
ho h caMoro renesnca MejiannnoB h ryMHHOBBix khcjiot.

Ha B03M0>KH0CTb ynacTHH TeMHooKpameHHbix npoAyKTOB MeTa6o- 
jiH3Ma mhkpo6ob b oSpasoBaHHH nonBeHHoro ryMyca yKa3BiBajm eme 
C. n. KocTbineB (1886), C. H. BimorpaACKHH (1952) h Ap- AaJibHeft- 
mne pa6oTbi noATBepAHJiH 3to nojiomei-iHe.

rionBeHHbiH ryMyc npeACTaBJineT coGoh cmbcb mhothx opraHHue- 
ckhx coeAHHeHHn, KaK cnennt^HHecKOH, TaK h HecneAHtJiHqecKOH npH- 
poAbi. Hecnemi^HHecKHe BemecTBa ryMyca npeACTaBJienbi yrjieBOAaMH, 
dejinaMH, jKHpaMH, opraHHnecKHMH khcjiothmh h Ap- CnepH^HnecKHe 
BemecTBa cocraBjimoT 90% ryMyca h npeACTaBJienbi AByMH TnnaMH 
nojiHMepOB: ryMHHOBBiMH khcjiot3mh i-i nojiHcaxapHAaMH.

fyMHHOBbie khcjiotbi, cocTaBjimomne 50—80% noHBeHHoro ryMy­
ca, npeACTaBjimoT co6oii nojiHMepHBie BBicoKOMOJieKyjmpHBie coeAMne- 
HHH, COCTOHmne H3 4>eHOJIbHbIX H IIHAOJIBHBIX CAMHHH, CBH3aHHBie C 
aMHHOKHCjioTaMH, neriTHAaMH h ApyrHMH oprauHnecKHMH coeAime- 
hhhmh, HasbiBaeMBie nosTOMy reTeponojiHKOHAeHcaTaMH (KononoBa, 
1963).

XHMHnecKoe CTpoenne hx, KaK mhothx nojiHMepOB, ao kohiia ne 
pscinn^poBaHo, Tai< ksk nocjieAOBaTejibiiocTb sthx HHKjiimecKHx coe- 
AMHenHH moikct SbiTb pa3jiHHH3 b KamAOM OTAejibHOM cjiynae.

Jlojiroe BpeMH cymecTBOBajio MHenne o tom, hto ryMHHOBbie khc- 
jiotbi odpasyioTcn tojibko b pesyjiBTare pasjiomenmi jinninHa, coAep- 
jiiamero (JieHOJiBHBie MonoMepBi, KOTopBie MoryT 6bitb okhcjichbi b xh- 
hohbi, oOpasyn TeMHOOKpawenHBie npoAyKTBi. Ochobohojioikhhkom 
3toto MiieHHH 6biji BaKCMan (Waksman, 1932). HpeAnojiarajiocB, hto 
sth 4>enoABHBie MonoMepBi nejiHKOM bxoaht b COCT3B ryMyca, o6pa- 
3yn JIHTHOnpOTeHHOBBIH K0MHJI6KC C 3MHH0KHCJI0T3MH H neHTHASMH, 
T. e. 06n33TejIBHBIM yCJIOBHCM AJIH o6pa3OB3HHH TyMyCS CHHTajICH 
jihthhh. HpeAnojiarajiocB, hto apoMarmiecKoe HApo JiHri-mna, ne npe- 
TepneBaa HSMeneHHii h coxpaimn ocnoBHyio crpyKTypy, bxoamt b 
COCT3B ryMHHOBOH KHCJIOTBI.

HccjieAOBanHH no (^hshojiothh rpnSoB, b ii3cthocth Hsynenne ny- 
Teii hx MeTa6ojiH3Ma, noKasajin, hto tph6bi MoryT oSpasoBBmaTB 
CaMBie pa3HOO6pa3HBie HHKJIHneCKHe COeAHHeHHH H3 COCAHHeHHH npfl- 
Moro p«Aa. OcnoBHBie nyra oSpasoBanmi rpnSaMH HHKJinqecKHX coeAH- 
nenHii cjieAyromne (<t>ocTep, 1950).

1. OSpasoBaHiie kohcboh (koashcboh) khcjiotbi H3 AByx Tpnos: 
AHOKcnaiieTona, hjih rjiHiiepiinoBoro, ajiBAerHAa b nponecce anaapoG- 
noro rjiHKOJiH3a caxapoB b pesyjiBTaTe AerHApnpoBanmi h AernApa- 
THpCBaHHH
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ch2oh CH,OH 
I 
CHOHCHOH

CH2OH

II I
O OH

2. KoHAeHcaijHH neTbipex MOJienyji yKcycnon khcjiotbi npH yqac- 
thh apeTHji — KosnsHMa A c odpasoBanneM 6-MerajicajiHn.HjiOBOH khc­
jiotbi

C CO
I I

CO c
c co
\ 1

co c

COOH .

OH

COOH
H3C I OH 

\Z\Z

\/

aixeTaTHbie 
eAHHHLIbI

2,4-AMOKCHdeH 3OHH3H 
KHCJI0T3

6-MeTH Jica jihu.h jiOBa n 
KHCJIOTa

3. Hepes odpasoBanne ihhkhmoboh khcjiotbi (sto ochobhoh nyTb 
o6pa3OB3HH5I HHKJIHHeCKHX COeAHHeHHH y MHOTHX BblCIHHX H HH3LUHX 
opraHHSMOB). IIlHKHMOBaH KHCJIOTa B CBOK) OHepeAb MOJKCT HOA" 
BepraTbCH asjibhchhihm npeBpameHHHM, b pesyjibTaTe qero b npOAyK- 
Tax TKHSHeAenTejibi-iocTH rpnSoB odpasyiOTCH Mnorne ApyrHe (Jienojib- 
i-ibie coeAHi-ieHHH (opcejijiHHOBan, KpesopcejuiHHOBan, Bai-injim-ioBasi, 
(JiepyjioBan khcjiotbi ii t. A-)- HeKOTOpbie rpndbi b npopecce /KH3He- 
AeHTejibiiocTH odpasyiOT ao 45 pasjiannbix (jieHOJioB.

। IIlHKHMaTHblfi nyTb 6nOCHHT63a 

co2h 
I 
c—o 

H—C—O |
co2h I ch2
I H—C—OH |
c—o—P + I HO—C—H
II h—C—OH |
CH2 | H—C—OH

CHoO—P |
H—C—OH

CH2O—P 
$0C(j)09H0Ji-nnpyBaT 3pnTpo3O-4-d:ocd>aT cenorenTyjie3a-7-(j)oc4)aT
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CO,H

3aTeM nponcxoAHT ajibAOJibHaa KOHAencauMH

AerHapoxnnnaa khcjioth AerHApOUIMKHMOBaH KHCJIOTa HIHKHMOBaH KHCJIOTa

h zr-x co2h

He MCKAionaeTCfl TaKJKe snanenne pasAoncennH AHTHnna rpndaMH. 
ao 4>eHOJibHbix MOHOMepoB n AaubneHinee hx OKHcueHne noAH^enoAO- 
KCHAasaMH rpndoB (Martin a. Haider, 1971).

JtaAee nponcxoAHT KOHAencannn n.HKAnnecKnx coeAHHennH c aaor- 
coAepxamHMH, KanoBbiMH MoryT dbiTb npoTeHHbi h npoAyKTbi hx 
pacnaAa — aMHHOKHCAOTbi, KOTopbie odpasyiOTCH b CpeAe b npouecce 
pocra mah b nponecce ayT0AH3Hca rpndoB.

OaHH H3 B03M05KHbIX nyTCH HpHCOeAHHeHHH a3OTCOAepXKaiHHX 
coeAHHeriHH k 4>enoAbHOMy sApy mojkct nporeKaTb nepes BsaHMOAefi- 
CTBIie C XHH0H3MH:

Z\=O O—NH—R—COOH
+ 2NH2—R—COOH I

°~ NH— R—COOH

OKHCAenne (JieHOAOB b xhhohbi ocymecTBASieTCH npn yqacTHH 
nOAHC[)eHOAOKCHAa3.

HapHAy c 06pa30B3HHeM OTACAbHblX SAeMCHTapHblX AHKAHMe- 
CKHX MOHOMepoB TpH6aMH H nOCAeAyiOIHeii HX KOHAencailHeH B03M0- 
JKCH BHyTpHKAeTOHHblH 6HOCHHTC3 HMH CAOJKHbIX nOAHMCpOB — COCAH- 
HeHHM THna MeAaHHHOB, BKAK>qaionr,HX asor. Hame Bcero hcxoahbih 
npoAyKT aah 3Toro npouecca — TnposHH. OKHCAenne TnposHna rpnda- 
mh nponcxoAHT no cneAyKnuen cxeMe.

THpO3HH33a

ch2
^\/^>CHCOOH

I NH2

THpO3HHa3a 

ch2 
HO— ^\Z\cHCOOH 

/ O.

Ho_ II NH2
HO

THP03HH flOOA

OH
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0=

0=

ch2
/^/^CH—COOH

nh2
\Z

-C02
O=

AOOA-xmhoh

COOH
HO—

JIO<I>A-xpoM (KpacHbift nnrweHT) 5,6-AH0KcnHHA0Ji-2-Kap60H0BaH mcjioTa

HHflOJI- 5,6-xhhoh MejiaHUH

Hpn H3yqeHHn 4>H3HKO-XHMHHe.CKHX CBOHCTB IipOAyKTOB JKH3H6- 
ACHTeABHOCTH rpH^OB THna MejiaHHHOB H ryMHHOBBix KHCJIOT 6bIJI0 Bbl- 
HBjieHO hx 6ojibinoe cxoactbo no neAOMy puny npHsnaKOB, a hmchho: 
ne pacTBopaioTCH hh b oahom opraHHqecKQM pacTBopHTeAe, ho hsbac- 
KaioTCH H3 cydcTpara menonaMH h ocaxAaioTCH khcjiot3mh; oSeciiBe- 
HHBaiOTCH TaKHMH 0KHCAHT6AHMH, K3K H2O2, KM11O4, 6pOMH3H BOAS; 
hmciot cneKTpbi norjiomeHHH b yjiBTpaiJmoneTOBOft pi bhahmoh oSascth 
b BHAe nojioroH kphboh, yfibiBaiomefi b CTopony yBejinneHnsi ajihhbi 
BOAHbl; HMCIOT BCJIHHHHbl 9KCTHHKH.HH, T. 6. HHTCHCHBHOCTb CBeTOHO- 
rjiomeHHH npn onpeAejieHHOH AJinne bojihbi, b oahhx h Tex use npeAe- 
jiax ot 0,01 ao 0,1 npn X=465; hmciot cxoahhh SAeMeHTHbifi coctsb 
i-i nponeHTHoe coAepxaHiie HeriiApojiH3yeMoro asora (raSn. 12).

MejiaHHHbi rpnfioB h ryMHHOBbie khcjiotbi oSnapy/KHBaiOT napa- 
MarHHTHBie cbohctbh, onpeAenaeMBie c noMoinbio sjieKTpoHHoro napa- 
MarHHTHoro pesonanca, CBHAeTejibCTByioinHe o npHcyTCTBHH b rex h 
Apyrax cbo6oahbix paAHKanoB b cxoahbix KOHneHTpanHHX, nopHAKa 
1018 h 1019 cnHHOB na 1 r cyxoro BemecTBa; MenanuHbi oSbihho npeA- 

-CTaBJiHioT codoft xpOMonpoTeHABi, t. e. BemecTBa, CBHsaHimie c 6ejiKa-
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mu, ryMHHOBbie khcjiotbi TaicjKe hmciot b cbocm cocTaBe nadop 
aMHHOKHCJIOT, CXOAHBIH C COCTHBOM 3MHH0KHCJI0T B MCJiaHHHaX.

rtHTMeHTbl C T3KHMH CB0HCTB3MH odl-iapyTKCHbl H HCCJICA0B3HM 
to 3thm npH3iiaKaM y cjieAyiomnx bhaob rpndoB: Aspergillus nidu- 
lans, Cladosporium herbarum, C. cladosporioides, Nadsoniella nigra, 
thaob poAa Aureobasidium, Stachybotrys alternans, Alternaria tenuis, 
Stemphylium botryosum h Ap. XapaKTepncTHKa sjicmchthoto cocTa- 
ia ryMHHOBbix khcjiot h npoAyKTOB 5KH3HCACHTejibH0CTH rpndoB npn- 
3eAena b Tadji. 11 (3anpoMeTOBa h ap-, 1971).

TaKHM odpasoM, He OTpiman cymecTBeHHon pojiH JinrHHHa h ero 
iTAejibHbix CTpyKTypHbix eAHHHii b odpasoBaHHH ryMyca, npnxoAHTCH 
IHHTaTbCH C aKTHBHbIM yUaCTHCM TpH^OB B CHHieSe CJIOJKHbIX HOJIHMep- 
ihx coeAHHeHiifi Tuna ryMHHOBbix khcjiot. OTAejibHbie MOHOMepbi ry- 
TIIHOBblX KHCJIOT MOryT 06p330BbIBaTbCH K3K nyTeM MHKpodHOH ACFpa- 
lailHH JiHTHHHa H ApyTHX paCTHTCJIbHblX HOJIHljieHOJIOB, T3K H HyTCM 
lenocpeACTBeHiioro MHKpodnoro CHHTesa H3 dojiee npocTbix coeAHne- 
IHH. KpoMe TOTO, rpndbi MoryT CHHT63HpOBaTb BHyTpHKJieTOHHO He 
-ojibKo (Jienojibi, ho h cjioMHbie nojiHMepHbie coeAHi-ieHHH MejiaiiH- 
iGBoro Trina.

OdpaayiOLHHecH nepBonanajibHO (|)eHOJibHbie coeAHneHHa Aajiee 
paHC<|)opMHpyioTCH nyTeM 3H3HMaTHHecKHX npeBpameHHii, thapokch- 
IHpOBaHHH, ACMeTHJIHpOBaHHfl H T. A-, HOABepraiOTCfl aBTOOKHCAHTCJIb- 
ibiM peaKUHHM, odpasya BbicoKoaKTHBHbie paAHKajibi n xhhohbi, koto- 
•bie CBH3bIBaiOTCH C ApyrHMH 4>eHOJIbHbIMH 6AHHHH3MH, a T3KXK6 Hen- 
iiAaMH, aMHHOKHCJiOTaMH, odpasya nojiHMepHbie MOJieKyjibi. Oenojib- 
bie hjih HHAOJibHbie nojiHMepbi, odpasyeMbie rpndaMH, nacTHnno H3Me- 
hiotch b pesyjibTaTe MHKpodHOJiorHnecKHX h xhmhh6ckhx peaKHHH b 
oHBe. HeKOTOpbie H3 MOJieKyji pasjiaraioTcn, H3MeHnioTcsi h odpasyioT 
OMHJieKCbi c H0H3MH MeTajiJioB. HuFMeHTbi bo bchkom cjiynae HpeA- 
T3BJIHI0T codon yrjiepOAHylO OCHOBy AJIH 4)OpMHpOBaHHH ryMHHOBbix 
hcjiot, t. e. rpndbi npn OTMHpaiiHH mhiicjihu MoryT nocTaBjiHTb b hoh- 
y BecbMa cjioiKHbie ryM'HHonoAodHbie coeAHHeHHH, KOTopbie cnocodHbi 
JiyjKHTb ochoboh ajih odpasoBaHHH cneHHij)HiiecKHx ryMycoBbix 
emecTB.

Odipaa cxeMa bosmojkhmx nyTen odpasoBanna ryMyca npnBe- 
ena hhjkc.

Bojibmaa Bnojine onpeAejieHnan pojib rpndoB b odpasoBannH 
/Myca npoHBjiaeTcs TaKxe b CHHTese hmh HHAHBHAyajibHHX BemecTB, 
XOAHbIX C OTACJIbHblMH (jjpaKIIHHMH ryMHHOBbix KHCJIOT. .

Hhohcki-im HccjieAOBaTejieM KyMaAa (Kumada, 1965) dbijio 
peAJioMeno Aejienne Bcex hsbccthbix ryMHHOBbix khcjiot na 4 mna, 
OTopbie pasjimaioTCH ^opMoii h yrjioM HaKJiona kphbmx cBeTonorjio- 
leHHH, odo3HaneHHbix hm KaK A-, B-, Rp- h P-THHbi.

TyMKHOBaa KHCJIOTa P-THna, no AannbiM KyMaAa, xapaKTepn- 
/eTcsi onpeACJienHbiMH, xopomo BbipajKeHHbiMii MaKCHMyMaMH 
3eTonorjioineHHH b odjiacTii 430, 450, 580 h 620 hm, hto OTJimiaeT ee 
r Bcex Apyrnx ryMHHOBbix khcjiot. Sts (JiopMa ryMHHOBOH khcjiotm 
bwia odnapyxKeHa KyMaAa, a bcjica sa hhm mhothmh ApyrHMH
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Cxeiwa cHHresa rywycoBbix khcjiot b nonse no XaiiRepy h MapTHny

MCCJieAOBHTejMMH B HOHBaX pa3HHX THROB: nOA3OJIHCTbIX, AepHOBO- 
nOA3OJIHCTBIX, JieCHbIX, KOpHAHCBblX, IIOHMeHHblX, BMCOKOFOpHblX nOH- 
Bax MHOTHX CTpaH, B TOM HHCJie H CCCP.

XapaK'repi-ibie MaKCHMyMbi norjiomeHHfi stoh tymkhoboh khcjio- 
Tbl oS'bHCHfHOTCH HajIHRHCM B Heft OCO6OH (jjpaKIJHH SejieHOTO nHT- 
Mei-rra, KOTopyro KyMa.ua HasBaji ^paKUHeft Pg ryMHHOBofi khcjiotbi 
P-THna.
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‘I’paKimii sejienoro nurMeirra dbijia nojiy’iena KyMaAa ns ryMH- 
noBoii khcaoth hohb Hhohkh npn HcnoABsoBanHii MeTOAa rejibt^njib- 
Tpamm na cetJiaAeKcax. 3th ^paKnnn oSjiaAaer HaHMeHbirinM Mojie- 
KyjinpHbiM BecoM 113 Bcex Apyrnx (JipaKiinn (okojio 500) n bcacact- 
Bne 3Toro sjuonpyeTcn c koaohkh cecjiaAeKca nocjieAnen. FlepBbie abc: 
4>paKnnn ryMHHOBon khcjiotbi TeMno-KopnnneBoro ijBeTa hmciot mo- 
AeKyjinpHbin Bec 100 000 n 20 000 cooTBCTCTBenno.

OpaKiinn sejienoro nnrMenra hmcct b mejionn hctko Bbipancen- 
nyio sejienyio OKpacKy. Ona nojiynena KyMaAa b KpncTajijinnecKOM 
BHAe. nnrMenT cxoAen no cneKTpy norjiomeHnu c CHHTeTHnecKHM 
4,9-AHrHApooKcnnepnjien, 3,10-xhhohom. HoaoOho CHHTeTnnecKOMy 
Bem.ecTBy, hhtmcht oOjiaAaeT HHAnKaTopnbiMn cBoncTBaMn. Tohkh: 
njiaBjiennn nnrMei-iTa >360°, SMonpi-iHecKan t^opMyjia ero CsoHisOs- 
B boahom cnnpTe nnrMenT nsyMpyAnoro nseTa.

Ho AaniibiM KyMaAa, b ropnsonTax nonBbi c doAbninM coAepnca- 
nneM ryMHHOBOH khcjiotbi P-Tnna mnpoKO pacnpocTpanenbi nepnbie 
CKJieponnn MHKOpnsoodpasyiomero rpn6a Cenococcum graniforme, 
H3 KOTopbix KyMaAa BbiAejinji (JipaKiiHio, onenb cxoAnyio c ^paKiinen 
sejienoro nnrMenTa ryMHHOBon khcjiotbi. BbiAejienne ocymecTBjinjiocb 
TeMn see MeTOAaMH, hto h BHAeAenne sejienoH cjipaKiinn ryMHHOBofi: 
khcjiotbi. 3to AaJio eMy ocHOBanne cnnTaTB, hto sejienaa (jipaKiiHH 
ryMHHOBon khcjiotbi odpaayeTcn rpndoM C. graniforme.

HamnMn HccjieAOBanHHMH noKasano, hto sejienbift hhcmcht,. 
cxoahbih c aejienofi ^paKiuieii ryMHHOBon khcjiotbi, MoryT odpasoBbi- 
BaTB h Apyrne TeMnooKpaniennbie rpndbi, TaKHe, Kai< Alternaria te­
nuis, Aureobasidium pullulans, Diplococcium resinae n Ap. (Bojib* 
noBa, MnpnnHK, 1972a, 19726).

Sejienbift nnrMenT rpndoB, no Been BeponTiiocTn, — oahh hs ne- 
nocpeACTBeHHBix hctohhhkob (jjpaKixnn Pg b ryMHHOBBix KncjioTax 
no'iB, rAe o6napy>KeHO snannTejibnoe coAepiKaiiHe sthx rpndoB. 
B cboio onepeAb sejienbiii nnrMenT o6pasyeT ne tojibko C. grani­
forme, ho h nejibifi psiA Apyrnx TeMHOOKpameHHBix rpndoB.

noHBei-iiiBiH ryMyc ycTofinnB k pasjio^Kennio. CoxpaHi-iocTB ryMy­
ca, onpeAejineMan mctoaom paAHoaKTHBiioro yrjiepOAa, cocTaBjiaeT 
ot 250 ao 3000 jieT. OAHaKo neKOTopbie iionBeHHbie tph6bi cnoco6- 
hbi pasjiaraTb ryMyc h ncnojiBSOBaTB ero b KanecTBe eAnncTBennoro 
ncTOHHHKa asoTa hjih yrjiepOAa, hjih toto h Apyroro BMecTe. He- 
CMOTpn na pasjioiKenne ryMyca MHKpoopraHH3MaMH, cymecTByiomne 
sanacbi ryMyca b nonse hoctoshhbi, Tai< KaK cymecTByeT paBHOBecne 
Me>KAy pasjiaraiomHMCH h bhobb odpasyioniHMcn ryMycoM.

CymecTByeT hcckOjibko mctoaob onpeAejieHHH pasjionieHHn ryMy­
ca MHKpoopraHH3MaMH. Handojiee pacnpocTpaneHHBifi mctoa — onpe- 
Aejieiine HHTencnBHOCTH pocTa MHKpoopraHnsMOB na ryMaTHbix epe- 
Aax. PyMHHOBan khcjioth AodaBJineTCS b cniiTeTHnecKyio nnTaTejiB- 
nyio. cpeAy b bhac ryMaTa Na b KanecTBe eAnHCTBeHHoro hctohhh- 
Ka C n N.

K pocTy na ryMaTHbix cpeAax cnocodnbi rpHdbi Trichothecium 
roseum, neKOTopbie bhabi Aspergillus, Helminthosporium, Dicoccum 
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h ap. OaiiaKo 9tot mctoa ne AaeT npeacTaBjieHHH o neftcTBHTejibHOM 
pasao>KeHHH ryMyca. JJ,ah pemeriHH stoto Bonpoca hco6xoahm komh- 
aeKC MeToaoB. B hhcthocth, a,jih 6oaee tohhoh oueHKH pa3Jio>Kei-iHH 
ryMyca onpeaejiaeTCH sjieMeHTHbifi cocTaB ryMaroB ao ii nocjie 
pocra na hhx MHKpoopraHH3MOB; HSMeneHHe MOJieKyjiapHoro Beca 
OTAejiBHbix cjipaKHHH npH (JipaKHHOHHpoBaHHH na ceijiaAeKcax; paspy- 
mei-iHe apoMaranecKoro HApa no H3MeneHHio OTHomennft skcthhkhhh 
npn pasjiHHi-ibix AJinnax boah E465: E665- HeM Menbine sia BejiHHHna,. 
tcm 6ojiee bmcokoc coAepJKanne apOMaTHnecKHx coeAHnennft b co- 
cT3Be nojiHMepa. yBeAHneuHe stoto noKasareAH cBHAeTeAbCTByeT 06 
yMeHbineHHH coaepjKanHH apoMarnnecKrix coeAHnennft, t. e. hx 
paspymeHHH.

IloTepH ocriOBHbix ajieMeHTOB ryMyca (b npopeHTax ot hcxoaho- 
ro coaepxaHHH) non BosaeftcTBHeM pasAHHHbix MHKpooprannsMOB 
xapaKTepnsyeTCH AannbiMii, npuBeaeHHbiMH b th6a. 13, 14, 15, ii3.

T a 6 ji h iia 13

PasjioweHHe ryMHHOBOH khcjiotbi MHKpoopraHH3MaMH 
(Mathur a. Paul, 1967)

Poabi i-i BH^bi daKTepnii h rpndoB

Agrobacterium sp..........................................................
Pseudomonas sp.............................................................
Arthrobacter sp...............................................................
Penicillium frequentans ..........
Cephalosporium sp........................................................
Fusarium sp.....................................................................
Aspergillus versicolor ...........

yMenMiieHne 
coAepiKaima, %

C N

5-9 5,7
11 0
13 9,6
19 17,3
7,7 —.
3,0 2,5
9,6 —

T a 6 ji m i a 14

MsMeHemie MojieKyjisipHoro 
seca oTAejibubix $paKiuifi 

nOHBM HOA BJIHSIHMCM TpllSa 
P. frequentans

<I>paKUHM
noTepa M. B„ 

%

<5 000
5 000—10 000

10 000—50 000
>50 000

22,0
34,0
23,0
53,0

Skctuhkumsi ry-naiOB ao h nocjie BO3AeftcTBnn 
P. frequentans

TaOjimia 15

Odpasijbi ^465 5 ^685

TyMaT HcxoAHbift.................. ...................... ' 4,71
I'yaa? nocjie pocra P. frequentans . . 5,33

KOTOpbix cjienyeT, hto HanSoAee hkthbho hs ncnbiTauHbix MHKpoop- 
raHH3MOB paspymaeT ryMyc rpn6 Penicillium frequentans. 3th ahh- 
Hbie roBopHT o 3HaHHTejibHOM paapyineHHH apoMaTHqecKoro HApa
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<>ii|K',/i,('.iiiri i, koao|)|IM011>11 'i<‘< Kii
llponecc pnOojKeiiiui ryMyca MiiKpoopi aim imhmii iipimojiirr i< 

■ocbo6o>kac'iihio asoTa, KOTopuft ii ryMyce. iiaxoAHTcn b saKpeiuicii 
HOM COCTOHHHH H HCAOCTyiieH AA5I paCTCIIHH.

CooTHomeHHe yrjiepOAa k asoTy b ryMyce b cpeflueM paimo 
10:1, a noTpeOjieHHe sthx gjieweHTOB MHKpo6aMH, b tom ’ii-icac n 
rpn6aMH, o6hhho ocymecTBAHeTCH b OTHonieiniH 25:1. IIoaTOMy 
npH B03A6HCTBHH MHKpOOpraHH3MOB Ha ryMHHOBbie KHCAOTH OCBO- 
6o>KAaeTCH ao 60% asora, KOTOpblft AaAee mojkct 6biTb noTpe6jien 
pacTenneM.

POJIb TPHBOB B CTPyKTYPOOEPASOBAHMH

IlepBbie BHCKaSHBaHHH O pOAH MHKpOOpraHH3MOB B (JlOpMHpOBa- 
hhh noHBeHHoft CTpyKTypH 6hah cAejiaHM n. A. KocTbineBbiM b 
1886 r. Oh BnepBbie BbicKasaA mhcab o tom, hto nponyKTH >KH3HeAeH- 
TejibHocTH MiiKpoopraHH3MOB MoryT 6biTb ueMeHTHpyioinHMH BemeCT- 
BaMir, CKAeHBaroniHMii noweHHbie nacTHUH b cTpyKTypHbie sjieMeHTH. 
Tanyio Ke poAb MoryT HrpaTb npoAyKTbi pacnama opranHnecKHx Be- 
ipeCTB, 06pa3yi0mHXCH B pe3yjIbTaTe >KH3HeAeHTeAbHOCTH mhkpoSob.

B AajibHefinieM SKcnepHMeHTaAbHo 6hao noKasano, hto OoAbinaa 
poAb b 9tom npouecce npanaAAerKHT rpn6aM. rpnQbi eme npn >kh3hh, 
pasBHBancb okoao jkhbhx Kopneft hah pasAaran pacTHTeAbHbie ocraT- 
kh, BbisbiBaiOT peMeHTHpoBaHHe nonBbi, npoHH3biBaa ee MHiieAHeM h 
nponHTbiBaa pasAHHHHMH opraHnnecKHMH BenjecTBaMH. OocAe otmh- 
paHHH neMeHTHpyioniyio poAb MoryT HrpaTb npomyKTH hx aBTOAnsa.

CTpyKTypa — cymecTBeimoe cbohctbo hoabh, ot kotopoh 33bhcht 
ee nAOAopOAHe. OcoSeHHo 6oAbinoe 3HaneHHe ona HMeeT na tahhh- 
ctwx h cyrAHHHCTbix noHBax. B CTpyKTypnoft nonBe mhoto HeKannA- 
AHpHbix npoMexyTKOB, ona AerKO BnHTbiBaeT BAary. CpeAHHe h Kpyn- 
Hbie nopbi ObiCTpo ocBoOoJKAaiOTca ot boah h b hhx oOpasyeTCH sanac 
BO3Ayxa, noaTOMy b TaKHx nonnax ycTanaBAHBaeTcn SAaronpHHTHoe 
CooTHomeHHe boah h BO3Ayxa. Xoponio ocTpyKTypennaH nonsa xapaK- 
TepnayeTCH bhcokhm coAepncaHHeM (70—80%) MaKpocTpyKTypHHX 
BOAonpoHHHx ameMeHTOB, Koropne HMeiOT pasMepn ot 0,25 ao 10 mm.

YCTaHOBAeHO, HTO B OCTpyKTypHBaHHH nOHBbl npHHHMaiOT ynaCTHe 
MHorne bhah tph6ob. Tanne AaHHHe 6hah noAyqenbi npn BHeceHHH 
b 6eccTpyKTypHbie hoabh hhcthx KyAbTyp pa3HHx bhaob rpnSoB hah 
CMecH KyAbTyp, a TaKnce aah cpaBHeHHH hhcthx KyAbTyp 6aKTepHft 
h aKTHHOMHueTOB (PacceA, 1955). B nacTHOCTH, tphSh Mucor hiema­
lis, Alternaria tenuis, Stachybotrys atra, Aspergillus niger, Penicilli­
um chrysogenum, no ashkhm Acnnpac (Aspiras a. oth, 1971), co3- 
AaiOT CTaOHAbHbie arperaTH c AOCTaTonno bbicokoh BOAonponnocTbio 
b oSpasuax nHAeBaToft tahhh c AodaBAeHHeM HedoAbnioro KOAHnecTBa 
opraHHqecKoro BeipecTBa, ycTofinnBocTb KOTopbix He HSMenneTCH b re-
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I piifi I i ii'lioili'i lliu lignin uni in.phi i< jii.iio ih iiihiiii.ii' i, no iiiiiiii.im 
II. II. KniiHBcu (1939), cTpyi< rypiioi'i'n neKOTOpbix 'lepno ii'Miibix iiohii, 
XopoLueii arperiipyiomeft ciiocoOhoctbio (M miiycTHii, I lyiiJKinicKa>i, 
1942) u o6pa3OBaiiHH Kpymibix BOflonpomiMX CTpyKTyp — Mai<poar- 
peraTOB oOjiaaaioT rpn6bi poaob Choanophora, Aspergillus n oco6eH- 
iio Cephalosporium, arpernpyioiuiie CBOHCTBa koto prix 6hiah npoBepe- 
iibi na deccTpyKTypHoii ceposeMHoft noLiBe Foaoahoh ctchh, npn BHe- 
cchiiii HeanaaHTeJibHoro KOJimecTBa oprarn-BiecKoro BemecTBa.

Ha oKyjibTypeHHbix noHBax PoTaMCTeACKOn ohmthoh CTaHijHH 
(Ahtamh) 6bia npoH3BeAeH noAcneT MHKpoarperaTOB, ccjiopMHpoBaB- 
JIIHXCH I10A BAHAHHCM TH(J) TpH6oB H CAH3eo6pa3yiOLHHX SaKTepi-IH. 
KyAbTypbi rpndoB Absidia glauca h Aspergillus nidulans, Bbipocume 
b CTepHJibHOH noHBe, oSorameHHOH faioko3oh, o6pa3OBaAH 374 h 242 m 
rn(|) na 1 r hohbbi h CBH3biBajin 96,5 h 80,3% cootbctctbchho noiBeH- 
Hbix qacTHix b cTaSmibHbie arperaTbi. .LUnna rpuSnbix ratj), naHAeHHbix 
B CBOK6H HeCTepHAbHOM HOHBe, COCTaBAAAa 38,8 m/t HOHBBI H, CA6AO- 
BaTeAbHo, no pacneraM mojkho 6biao o>KHAaTb 15,5 h 8,4% odpaso- 
BamiH arperaTOB. B AeiicTBHTeAbHocTH arperaTOB o6pa3OBbiBa.nocb 
HecKOJibKO Oojibine.

ArperHpyiomaa poAb rpn6oB 6biAa ycTanoBAena b necnanbix hoh- 
Bax Abctp3ahh ii b iiecnaHbix Aionax Ahbahh Bohaom (Bond, 1964) h 
BappaTOM (Barrat, 1962). 3th noHBbi coAep>i<aT b 6oAbinoM hhcac 
rntjibi rpH0OB, KOTopbie ynacTByiOT b arperHpoBaHHH nonBbi. 3th th^m 
MoryT SbiTb AByx thiiob: oahh hs hhx hmciot KAeiiKyio noBepXHOCTb, 
6AaroAapn KOTopon ohh actko npHAHnaioT k noBepxuocTH oTAeAbHbix 
necnai-ibix sepeii, Apyrne — bockobhahyio cyxyio noBepxnocTb, riosTOMy 
b arperan.HH noHBennbix nacTHH. npHHHMaioT ynacTHe toabko racjibi 
nepBoro rana. Boha na6AK>AaA npaMyio CBH3b mokay CTeneHbio oct- 
pyKTypCHHOCTH nOHBbl H pa3BHTHCM MHUCAHaAbHblX opraHHSMOB. 
B noHBax c SoAee bmcokoh ocTpyKTyperiHocTbio, KaKOBbiMH Shah no- 
BepXHOCTHble KOpOAKH HCCKOB, HAH HCCKH C pe3KO BbipajKCHHOH BO- 
AOOTTaAKHBaiOIHeH CHOCo6HOCTbK) HOA CTCHHOH paCTHTCAbHOCTbK), npe- 
o6AaAaAH 5a3HAnaAbHbie rpHSbi.

npH onpeAeACHHH yctohhhbocth arperaTOB, cn,eMeHTHpoBaHHbix 
pasAHHHbiMH opraHHqecKHMH BemecTBaMH, 6hao ycTaHOBAeno, hto 
Han6oAee nponnbie arperaTbi o6pa3OBHBaAHCb npn Ao6aBAeHHH Tpn6- 
HOrO MHIieAHH.

BOAbHIHHCTBO 9KCnepHMeHT0B, IipOBCAeKHblX no ocTpyKTypiiBa- 
hiiio noHB c noMombio MHKpoopraHHSMOB, HOKasbiBaiOT HanSoAbHiyio 
poAb rpn6oB b stom npouecce.

OcodeHHo xopoinen arpernpyiomeH chocoShoctbio o6AaAarc>T rpH- 
6bi H3 poaob Absidia, Mucor, Rhizopus, Chaetomium, Fusarium, As- 
pergillus, Cephalosporium. Man KaAAa (McCalla, 1950) pacnpeAe- 
AaeT Bee opraHH3MBi b nopaAKe ySbiBaHHH hx arpernpyiomeH cnoco6- 
hocth CAeAyiomHM oSpasoM: rpnSbi h cAH3eo6pa3yK)m,He 6aKTepHH>- 
>aKTHHOMHneTBI>ApO>K>KH>-6cj!BUIHHCTBO OaKTepHH. IlpH HCHOAB- 
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0B3HHH CMeci-i KyAbTyp hx arpernpyiomaH cnocodnocTb pacnojiarajiacb 
jieayioiuHM odpasoM: rpH6bi>rpH6bi+aKTHHOMHiieTbi+6aKTepHH> 
>aKTHH0MHUeTbI>6aKTepHH.

Pojib rpndoB b CTpyKTypoodpaaoBaHHH mo/kct dbiTb MHoroodpas- 
ioh. Bo-nepBbix, rpndbi ocymecTBAHiOT MexanunecKoe onjieTenne mh- 
lejineM noHBeHHbix nacTHn, TeM caMHM cKperwiasi hx, bo-btophx, rpH- 
5m, aACopdnpyH na rntjiax mcjikhc nacTHiiH nonBbi, odpasyioT nopn- 
iTbie, He paspymaromnecH boaoh arperaTbi. B-TpeTbnx, rpndbi BHAe- 
ihiot pa3HOodpa3Hbie npoAyKTbi odMena, KOTOpne aACopdnpyioTCH na 
lOMBeHHbix nacTHnax n cnocodcTByioT nx ixeMeHTnpoBaHHio. MHorne 
'piidbi odpaayiOT noAHcaxapHAH, coAepxaniHe b cbocm cocTase ypo- 
lOBbie khcaoth. O noAHcaxapHAax daKTepnft hsbcctho AaBHo. Oahoh 
13 nepBbix padoT no nsynennio poAn noAHcaxapHAOB noHBennbix Apo>K- 
'Keft b CTpyKType hohbh dHAa padora E. B. Kohohchko (1959) c 
ipo>K>KaMii poAa Lipomyces. J[aAee sto dbiAo noATBepxAeno padoTa- 
MH piIAa aBTOpOB.

MnKpodnbie noAHcaxapHAH doAee ycTOHHHBH, hcm pacTHTeAbHbie. 
Eme doAee ycTOHHHBHM’n ohh cTaHOBHTCH, KorAa BCTynaiOT b cocah- 
HeHHH c ApyrHMH BemecTBaMH, nanpHMep Na-deHTOHHT, Na-KaoAHHHT 
a rHApooKHCH xeAesa.

Boodme odpasoBanne komhackcob MexAy MeTaAAaMH, b nacTHO- 
cth Ca, Cu, Zn, Al, Fe n noAHcaxapnAaMH, coAepxamnMH yponoBbie 
khcaoth, mojkct pe3Ko yMeHbinaTb CTeneHb paspynieHHH noAncaxapn- 
AOB B nOHBe. IIoAHCaxapHAbl, CBHSaHHbie C TAHHHCTHMH MHHepaAaMH, 
doAee ycTOHHHBH k MiiKpodnoMy paspyineHHio, hto npHBOAHT k od- 
pasoBaHHio CTadnAbHHx arperaTOB.

KpoMe noAHcaxapHAOB doAbmoe snaneHHe b arperaiiHH noHBen- 
hhx HacTnn, HMeiOT npoTeHHH. HeKOTopne npoTenHH aAcopdnpyiOTCH 
BHyTpn KpncTaAAHnecKOH pemeTKH tahh mohtmophaaohhtoboto THna, 
npnneM aAcopdiiHH ACAaeT hx doAee ycTOHHHBHMH k aghctbhio 4>ep- 
MeHTOB. JIpyraMH arpernpyioiHHMH BemecTBaMH MoryT dHTb xupbi, 
MaCAa, BOCKa h cmoah, ho hx bahhhhc na arperan,Hio snannTeAbHo 
MeHbine.

JlHHHAonoAodHbie BemecTBa, odpasyeMbie hckotophmh noHBeHHH- 
mh rpHdaMH, MoryT 3HaHHTeAbHO yseAHHHTb CTadHAbHOCTb arperaTOB, 
noKpbiBan noBepXHOCTb hx hachkoh h npeAoxpaHHH ot pa3pymaioiH,e- 
ro AeftcTBHH boah. HanpnMep, THApo^odnocTb necnanbix hohb neKo- 
TOpHX paHOHOB ABCTpaAHH HaCTHHHO odjI3aHa AHHHAOnOAodHHM npo- 
AyKTaM MeTadoAH3Ma dasHAHOMHixeTOB. noiBeHHHe nacTHHH odBOAa- 
KHBaiOTCH OpraHHHeCKOH, HenpOHHIiaeMOH AJIH BOAH nAeHKOH H BOAa 
npoHHKaeT toabko no y3KHM KanaAaM, oct3bahh doAbnine ynacTKii cy- 
XHMH.

TaKHM odpaaoM, rpndbi HrpaiOT onenb cymecTBeHHyio poAb 3 4>op- 
MnpoBaHHH MaKpoarperaTOB iiohbh. OnyTHBan rn(|)aMH MHHepaAbiibie 
nacTHHH nonBbi, ohh MexaHHnecKH CKpenAHiOT hx. pHijibi rpndoB aACop- 
dnpyiOT nacTHHH hohbh, a MeTadoAHTH CKAensaiOT hx. OdpasoBaHHe. 
ochobhoto neMeHTa nonBeHHoii CTpyKTypH — ryMHHOBbix BemecTB — 
npoHcxoAHT npn cymecTBeHHOM ynacTHH rpndoB, KaK b pasAOxeHHH 
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pacTHTejibHbix ocTaTKOB, TaK h b CMHTeae noJiHMepoB. KpoMe Toro, 
KOCBeHHaa pOAb rpndoB B CTpyKTyp006pa30B3HHH npOHBAHeTCH B TOM, 
kto paspymenne rpndHbix rn(j) 6aKTepnflMH npHBOAHT k odpasosaHHio 
cahshcthx BemecTB, hbahioihhxch aKTHBHbiMn arperHpyiomHMH aren- 
T3MH.

T ji a b a 10

CnEUMtbMMECKWE METABOJIMTbl 
nOHBEHHbIX TPHBOB

AHTMBMOTMKM M TOKCHHbl HOHBEHHblX TPHBOB

B nponecce >KH3HeAeHTeAbH0CTH rpndbi odpasyiOT pasnoodpasHbie 
MeTaSojiHTbi, KOTopbie MoryT OKasbiBaTb .cymecTBeHHoe BAHmine iia 
nponeccbi, npoHCxoAamne b noHBe. CpeAH hhx doAbinoe 3HaneHHe HMe- 
jot cneHHtJiHHecKHe 4>H3HOAorHnecKH aKTHBHbie BemecTBa — tokchhbi 
H aHTIl6HOTHKH.

Kax yxe roBopnjiocb Bbime, B33HMOOTHonieHHH opraHHSMOB b ak>- 
dOH dHOAOFHHeCKOH CHCTGMe (OKOCHCTBMe) (|)OpMHpyK)TCH na OCHOBe 
TpoeJjHHeCKHX CBH36H H KOHKypeHH,HH M6/KAy HHMH. EIoSTOMy KOHCHHblM 
3TanoM b (JiopMHpoBaHHH mhkpoOhoto coodmecTBa ABJiaeTCH xapaKTep 
cydcTpaTa h aHTaroHH3M, KOTOpbin ycHAHBaeT KOHKypenTnyio cnocod- 
HocTb opraHHSMOB. AHTaroHH3M MHKpoopraHH3MOB b nepByio OHepeAb 
onpeAeJiaeTCH odpasoBanneM hhthShothkob h tokchhob.

AhTIiShOTHKH H TOKCHHbl — He eAHHblH KAacc XHMHHeCKHX C06AH- 
hchhh, a npeACTaBAJiiOT codon pa3Hoo6pa3Hyio rpynny xhmhhcckhx 
BemecTB. 3to MoryT 6biTb Scakh, noAnnenTHAbi, noAHcaxapHAH, opra- 
HHnecKHe khcaotbi, rAioKO3HABi, CTepoAbi, pa3Hoodpa3Hbie reTepoHHK- 
Ai-iHecKiie coeAHHeHHH, BKAionaiomHe pa3AHHHbie HeopraHHnecKHe 3Ae- 
MeHTbl, H T. A. MeXaiIH3M ACH'CTBHH 9THX BeiHCCTB pa3AHA6H H AAH MHO- 
THX AO KOHHa He HCeH. nOSTOMy KAaCCH(J)HKaH.HH HX, OCOdeHHO TOKCH­
HOB, Ha OCHOBe XHMHHeCKOTO CTpoeHHH H MeX3HH3Ma ACHCTBH5I HOKa 
saTpyAHena. JXeAeHne hx ocHOBbiBaeTca na SnoAornnecKOM achctbhh 
no TeM 06'beKTaM, na KOTopbie oho HanpaBAeno. AhthShothkh onpe- 
AeAAIOT KaK npOAyKTbl JKHSHeAeHTeAbHOCl H MHKpOOpTaHH3MOB, OCTaHaB- 
AHBaiOIIIHe H nOA3BA5HOIHHe pOCT ApyTHX MHKpodOB; TOKCHHbl — K3K 
BemecTBa, HHTH6Hpyioin,He pocT h pa3BHTHe MaKpoopraHHSMOB — >kh- 
BOTHblX H paCTCHHH. OAHaKO HMeeTCH IieAblH PHA aHTHdHOTHKOB, o6a3- 
AaiOIIIHX CHAbHbIM TOKCHHeCKHM ACHCTBHeM Ha TKHBOTHbie H paCTeHHH, 
H TOKCHHOB, o5AaAaiOIH,HX CHAbHbIM AHTHClHOTHHeCKHM ACHCTBHeM. IIO- 
3T0My AeAenne na 3hth6hothkh h tokchhm aoct3tohho ycAOBi-io. Ah- 
TH0HOTHKH B odlHedHOAOTHHeCKOM CMbICAe MOXKHO paCCMaTpHB3Tb K3K 
TOKCHHbl, AencTBHe KOTopbix HanpaBAeHo npeHMyipecTBeHHo na MHKpo- 
opraHH3Mbi. 3to onpeAeAHeT h cxoactbo mctoaob HsyneHun tokchhob 
II aHTHdHOTHKOB.
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PIsy^ieHHe tokchhob hpoboahaocb h hpoboahtch c pasAHHHbix to- 
qeK speHHH h b pasAHHHHx acneKTax. IlepBOHaqaAbHo nsyneHne hx 
6biao CBsiaaHo c mcahhhhckoh MHKpodnoAorHeH, c odnapymeHHeM y 
naforeHHbix MHKpodoB, BO36yAHTeAeii HHijieKAHOHHbix sadoAesaHHii 
nejioBCKa i-i jkhbothhx. HeftcTBiie sthx tokchhob onpeAeAHAo chmhto- 
mbi saSojieBaHHH. TorAa me 6biao noKasano, hto tokchhbi, odpasye- 
Mbie naToreHHHMH daKTepHHMn, npeACTaBAHioT codoii BbicoKocneiiH- 
4)HAecKHe BemecTBa, AeficTByiomne b onenb mhabix Aosax h hbahio- 
mi'iecH npoTenHaMH c bhcokhm MOAeKyAHpHBiM BecoM, ofijiaAaiomHe 
aHTiireHHbiMH cbohctbhmh. FIosTOMy b AaAbHefinieM HaAOJiro yicope- 
HHAOCb MHeHHe, ATO TOKCHHbl — 3T0 TOJIBKO deAKH. OaHSKO C pa3BH- 
thcm (JiHTonaTOJiorHH tokchhbi 6biJiH odHapymenbi y mhothx Mimpo- 
opraHH3M0B, Bbi3biBaiom.nx 3adoAeBaHHH pacTeHHH. Hsynemie hx 
CTpoeHHH H CBOHCTB HOKasaJIO pa3HOOdpa3HyiO XHMHHeCKyiO npHpOAy 
hx. Bcaba 3a sthm tokchhbi hhofo xHMHnecKoro cocTasa 6biah odna- 
pymeHBi h y naTorenoB jkhbothbix. Aanee, tokchhbi pasHoodpasnoro 
XHMimeCKOrO CTpoeHHH dbiAH BblHBACHBI y CanpOlJjHTHblX OpraHHSMOB, 
odiiTaiomHx b hohbc.

CpeAH tokchhob nonBeHHBix canpo^HTHBix rpndoB odnapymeHo 
MHOTO TSKHX, KOTOpBie OAHOBpeMeHHO C TOKCHHeCKHM II (JjIITOTOKCmie- 
CKHM AeftCTBHeM OdASAaiOT THKme aHTHMHKpodHOH aKTHBHOCTBK). Ta­
KHM odp33OM, AeHCTBHe TOKCHHOB HOTOeHHBIX TpHdoB MOJKCT dBITb H3- 
npaBAeHo na caMBie paanoodpasHbie MaKpo- h MHKpood'beKTBi. FIo3to- 
My T0KCHH3MH MOJKHO H33bIB3Tb BCIHCCTBa MIIKpodHOTO HpOHCXOIKAe- 
hhh, BbisbiBaiomne Aiodoe napynieHHe (JiyiiKAHH opraHH3Ma hah KaKHe- 
ah6o CTpyKTypnbie H3MeHeiiHH b hcm, HHTerpaABHoe AeiicTBHe koto- 
pbix peSyABTaTHBHO BbipamaeTCH B HHnidHpOBaHHH pOCTa Ii paSBHTIIH 
opraHH3Ma.

Iio dnoAormiecKOMy achctbhio TOKcnnecKHe BemecTBa rpndoB yc- 
AOBHO MOIKHO pa3A6AHTB Ha Tpil TpynHBI.

T 0 K C PI H BI-a H T H d II O T H K H (TadA. 16) . HeKOTOpbie H3 HHX TOK- 
CHHHbl AAH MHBOTHBIX. MnHHMaABHBie KOHUeHTpaHHH AeftCTBHH 3THX 
BemecTB, no nauiHM AannbiM, AemaT b oahhx h Tex me npeAeAax (1— 
100 mkt/ma) ii aah MHKpoopraHH3MOB, ii aah pacTeHHH. TaKHM odpa- 
3OM, OHH HapflAy c aHTHdHOTHHeCKHM ACHCTBH6M odABAaiOT TaKJKe 
TOKCHieCKHM H (flHTOTOKCHHeCKHM. HpHMepaMH 3THX TOKCHHOB MOTyT 
CAyjKHTB naTyAHH, HHTpHHHH, neHHHHAAOBHH KHCA0T3.

C n e h i-i (j) h q e c k h e <j> h t o t o k c h h bi, no AannbiM pHAa hbto- 
poB, AeftcTByioiHHe (Wehler, 1963) toabko Ha pacTeHHH h ne odna- 
Aaromne aHTHdHOTHnecKHM AeHCTBHeM. OdpasyiOTCH npeHMymecTBeH- 
ho 4)HTonaToreHHBiMH rpndaMH (cm. TadA. 17). CnemiiJmHHocTb hx 
onpeAeAHeTCH TeM, hto ohh yrneTaiOT toabko CTporo onpeAeAeHHbie 
bhabi h Aame copTa pacTeHHH, a bbicoksh dnoAonmecKaH aKTHBHocTb 
BBipamaeTCH b ohchb MaAbix KOHHeHTpaiiHHx hx 3kthbhocth b npeAe­
Aax AecHTbix h Aame cothx aoach mkt/ma. HandoAee bbicokoh cne- 
HH^HHHOCTblO odAaAaiOT (JlHTOTOKCHHbl — BHKTOpHH H HepHKyAHpHH.

Tokchhbi, AeftcTByiomne na ikhbothbic opraHH3Mbi, npeACTaBAHio- 
mwe codofi npeHMymecTBeHHo BemecTBa o6menAa3MaTHqecKoro Aeft- 
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ctiiiim, ofiiii'iiio iiii.'ibiimeMbie MiiKOTOKCinifiMii (’raOji. 17). I'Iomhmo aefi- 
CTBi-iM na MMBOTHMe op ra 11 hum i>i ohh nacTO odjiaaaioT cnemi^EraecKon 
aHTHMHKpoSlIOM H (JJHTOTOKCI-IHeCKOH aKTUBHOCTbK). 3tH TOKCHHbl MO- 
ryT 6bITb npHHHHOH CepbC3HbIX MHK0T0KCHK030B HCJIOBeKa H JKHBOT-

, T a 6 ji ii u a 17
•PUSHOJIOrK'ieCKaSI aKTHBHOCTb <j>HTOTOKCHHOB

Tokchuhoctk ajih pacTe- 
HHfi, MHHHMBJIbHaH ,3,033, 

MKr/MJI

AhthShoth-
npoAyijeHT Tokchh necKan 

aKTHBHOCTb, 
MKr/MJI

Helminthosporium victoriae

Perlconia circinata

Fusarium oxysporum, 
F. moniliforme 
F. orthoceras 
Alternaria tenuis 
A. solani

Rhizoctonia solani

Alternaria kukuchiana 
Cochliobolus miabeanus 
Colletotrichum fuscum 
Myrothecium roridum

BHKTOpHH

nepHKOHMH

4>y3apHeBaH 
KHCJIOTa

aJibTepHapne- 
B3H KHCJIOTa

(JieHHjiyK- 
cycHafl 

KHCJIOTa 
aJIBTCHH 

KOXJIHOSOJIHH 
KOJIJICTOKCHH 

HCKpOUHTHH

0,02 (ayBCTBHTejibHbie 
copTa OBca)

0,1 (nyBCTBHTejiBUbie 
copra copro)

1—10 (xjiorwarHMK to- 
MaTbl)

1—10 (npopocTKH pe- 
«nca, KanycTM, to- 
MaroB)

5—50 (KOpHH CBCKJIbl, 
piica, ceMena jiiouep- 
Hbi, xjiomaTHHKa)

0,02 (jiHCTbs rpyiun)
1—10 (npopocTKit puca) 
30—60 (tombth)
0,10 (TOMaTbl)

ne aKTHBeH

He aKTHBeH

500 r+

0,1—1,0 
(npopacraHiie 
cnop rpHdos) 

He aKTHBen

He aKTHBeH

Ta 6 ji ii u a 18
<bH3H0JI0rHMecKaiI aKTHBHOCTb MHKOTOKCHHOB

npoAyuenT Tokchh

TOKCHHHOCTb
AJIfl 

paCTCHHli, 
MKr/MJI

TOKCHTOOCTb 
AJIH 

JKHBOTHbIX, 
MT/Kr

Ahth6hoth- 
qecKaa 

aKTHBHOCTb, 
MKr/MJI

Dendrodocilium toxi- AeHApoAOXHH 100 (nine- LDioo— ApOHOKH H
cum A HHna, OBec, 

ropox)
1,9—13,3 rpn6bi 

5—20
Aspergillus flavus a(|>JiaTOKCHHbI 25 — —

» » ac|wiaTOKCHH Bi — LD50—20 ■—
» » acjiJiaTOKCHH B , — LD50—55 -—•
» » aijwiaTOKCHH Gx — LD50—60 —•
» » acjwiaTOKCiiH G, — LD5Q—60 —

Stachibotrys alternans CTaXHOOTpiIOTOKCHH 10—100 
(ropox, c[>a- 

COJIb) 
5—55 

(niiiemma, 
obciof)

ld50—10 —

Penicillium rubrum py6pOTOKCHH B ld60 
—0,2—0,4

He aKTHBeH

P. purpurogenum » » — — He aKTHBen
Fusarium sporotrichiel- cnopocbyaapn- He TOKCH- LD50 He aKTHBeH

la oreHHH qeH —0,3—1,5
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hhx, MHorne 1-13 KOTopwx uphboaht k CMepTejibHOMy ncxoAy (Mamo­
ru, Saito, 1971).

Tokchhh, BbisbiBaiomne noAodnoro poAa aadoAeBaHHH, nanaAH 
H3ynaTb b 30—40-x rr. (BepTHHCKi-ift, Caju-iKOB, UnAonjiiinKO, BiiAaft, 
1965; JtpodoTbKo, 1949) b cbhsh c MaccoBHMH sadoAeBanHHMH noina- 
Aefi ii poraioro ckotb. Bbijio BbiHBAeno, hto npumiHoft sadoAeBannft 
hbahctch pasBHTHe aa KopMax h 3epne rpndoB c octpotokchhhhmh 
CBOHCTBaMii, TaKiix, Kax Stachybotrys alternans, Dendrodochium toxi- 
cum, Fusarium sporntrichiella (BiiAaft, ITHAonAHHKO, 1970). YcHJieH- 
ho nsynaeTCH b Hacroamee BpeMH bo mhothx 3apyde?KHHX CTpanax 
rpynna tokchhob, noAyqHBmaH Ha3BaHHe aiJmaTOKCHHOB. noHBAenne 
iiHTepeca k 3Toft rpynne tokchhob cbhshho c MaccoBbiMii sadoAeBaHHH- 
mii AOManineft nTHiibi h mcakofo ckoth b sthx CTpanax, Bbi3BanHbix ot- 
paBJieHI'IHMH T3KHMII TOKCHHaMH. TadAIIIia TOKCHHOB H HX CBQHCTB HpH- 
BCfleHa na CTp. 182.

XapaKTepHo, hto y canpotJiHTHbix rpndoB cpeAH odpasyeMbix hmh 
<J)H3HonorHHecKH aKTiiBHbix BemecTB npeodaaAaioT aHTudHOTiiKH-TOK- 
ciihli. y napa3HTHbix aah pacTeHHft rpndoB npeodnaAaiOT donee bhco- 
KO CnemKjlHHHbie (jHITOTOKCIIHH. 3T0 od'bHCHHMO C dHOAOFHHeCKOfi TOHKH 
speniiH. no npeACTaBJieHHHM M. B. TopneHKO (1971), tokchhh can- 
pocJniTHbix rpndoB odecnc'-iiiBaiOT hpohsboahihmm hx opraHH3MaM npe- 
HMymecTBa b dopbde 3a HiiTaTejibHbiH cydcTpaT, hbahiotch hx ochob- 
hbim opyiKiieM b KOHKypeHTHoii 6opb6e, a 4>htotokchhm CAyxaT b oc­
hobhom aah odecneneHHH oprannsMy napasHTimecKoro cymecTBOBaHHH. 
OAHaico BemecTBa Bcex nepemiCAeHHbix Bbime rpynn, odpaayHCb b iiohbc 
h nocTynaiomeM b norny opraHimecKOM MarepnaAe — onaAe, Aeci-iofi 
noACTiiAKe, coAOMe, cene, sepHe, MoryT npiiAaBaTb eft TOKCiwecKHe 
■CBOftCTBa II BAHHTb Ha HOHBCHHOe HAOAOpOAHe H ASAee Ha paSBIITHe 
npoiiapacTaioiHiix Ha Heft pacTei-rnft.

POJlb rPKBOB B TOKCHKO3E TIOHB

HaiidoAbinee 31-ianeHi-ie aah nonBbi hmcjot tokchi-ih canpotjiHTHbix 
h (tniTonaToreHiibix rpndoB, hbahkhhhxch ee nocTOHHHbiMii odirraTe- 
AHMII.

npn odpasoBaHHii -b nonBe tokchhob ohh MoryT orpaBAHTb ee 
ii OKa3biBaTb BosAeftcTBiie na pacTeHHe. B pesyAbTare CKAaAbiBaiOTCH 
CAOJKHbie B3aiIMOOTHOIIieHHH MeiKAy MIIKpOOpraHH3MaMH, nOHBOH H pa- 
CTeHiieM, rAe norma CTanoBi-iTCH nocpeAHHKOM Me>KAy AByMH ApyrHMH 
KOMnoneHTaMH b 6noneHO3e. TorAa bakhkhc MHKpoopraHiisMOB na 
pacTCHiie CKa3biBaeTCH nepes noHBy, hto b cboio onepeAb moikct iiMeTb 
BHanenne aah pacKpbiTHH B3aHMOOTHoineHHfi OTAeAbHbix KOMnoneHTOB 
b SiioneHosax. Hpri odpasoBaHHii tokchhob b hohbc B03HHi<aeT hbac- 
Hiie TOKciiKosa hohb h iok HacTHbift cAynaft ero — noHBoyTOMAeHiie. 
Oho ii3BecTHo b npaKTHKe cenbCKoro xosnftcTBa ahbho, SHamiTeAbuo 
panbine, neM tokchkos hohb. Oho npoHBAHercn b pe3K0M yrHereHHH 
pacTeHiift ii CHHJKeHHH hx ypoiKaH, KOTOpoe BO3Hiii<aeT npn deccMen- 
HOM KyAbTHBlipOBaHHH KaKOft-TO OAHOII KyAbTypbl (MOHOKyAbType) .
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UlipOKO H3B6CTHO AbHOyTOMAeHHe, KACBepOyTOMAeHHe, yTOMJieHHe 
iohb noA njioflOBbiMH AepeBbHMH. Tokchkos hohb 6ojiee ninpoKoe no- 
uiTHe. Oho BKAionaeT npoHBAeHHe yrneTeHUH pocra pacTeHHH, o6napy- 
KHBaeMoe h na ueJiHHHbix nonsax, h na OKyAbTypennbix, rue nponc- 
ioaht CMena xyjibTyp; o6napy>KHBaeTCH na caMbix pasnbix pacTennax, 
s tom HHCJie h Ha cennHax apeBecHbix nopoA.

npoHBAenne TOKCHKoaa hohb, ne cbh33hhofo c HBAenneM nonso- 
'TOMJienHH h o6napy>KHBaeMoe b yrneTeHHH pa3BHTHH cochh (Brian 
ig. oth., 1950; Pefinep, HeAbcoH-,Q>KOHC, 1949). IIoHBbi h3-hoa Ay6o- 
ibix HacaxAeHHii noAaBJMJiH npopacTanne JKejiyAefi, a TaKxe iioabm 
13-hoa CTennoH pacTHTejibHocTH. CnAbnoe npoHBAenne tokchko33 
iohb no OTHomeHHio K HHMeHio, KJieBepy, TpasaM h ApyrHM pacTeHHHM 
(a6jnoAaeTC5i na AepnoBo-noA3OAHCTbix nonBax, ocoSenno npn BHece- 
ihh khcahx asoTHbix yAoSpeHHH 6es cepbe3Hbix cabhtob b arpoxiiMH- 
[eCKHX CBOHCTBaX 3THX HOAB.

TOKCHKO3 I1OAB MOzKCT HpOHBAHTbCH H HO OTHOmeHHIO K MHKpOOpFa- 
[H3MaM. HanSoJiee xopoino sto npocjiexeno na tbkhx MHKpoopraHi-13- 
lax, KaK asoToSaKTep, ueAAionoaopaspymaioiHHe SaKTepun, yrneTeHHe 
:oTopbix nacre 6biBaeT CBHsanb c hhskhm haoaopoahcm tioab, HaAHAH- 
M HeOjiaronpHHTHbix ycjioBufi b bthx nonBax h nnorAa coBnaAaeT c 
THereHHeM pacTeHHH. Tokchahoctb noHB no OTHomeHHio k MHKpoop- 
annsMaM HaSjnoAajiacb paaom aBTopoB. J],aHHbie no 3T0My Bonpocy 
[MeiOTCM b padorax H. A. KpacHJibHHKOBa (1958), 3. H. KDjkhhoh 
1958), P. A. XyKOBOH (1960), Ban Fo-ciohh (1962) n JI. H. Crena- 

ioboh (1958). Othmh aBTopaMH noKaaano, hto nacTO HadjnoAaeTca 
:oppejian,HH Men<Ay yrHeTeniieM onpeAeJiemibix MHKpoopraHii3MOB h 
THeTeHHeM pacTeHHH. B tom cjiynae, KorAa TaKoro coBnaAeHHH ne 
poncxoAHT, t. e. ne npoHBJiaeTCH npHMoro yrneTeHHH pacTeHHH, 
HTHSupOBaHHe MHKpOOpraHH3MOB TOBOpHT O HaJIHHHH K3KMX-T0 He- 
0I3F0HpHHTHbIX CBOHCTB 3THX HOHB.

OcoSbIM npOHBJieHHeM TOKCHKO33 nOHB MOJKeT CJiyJKHTb 4>yHFH- 
T33HC --- HBJieHHe, KOTOpOC Bbip3>KaeTCfl B CHJIbHOH 33Aep>KKe II no-
;aBJieHHH npopacTaHHH cnop rpn6oB, hsxoahiuhxch b nonBe, hjih no- 
lemaeMbix b nee. OynrHCTasHc pscnpocTpsHen bo mhofhx noHBax 1-1 
OnapyKHBaeTCH na pasjiHrmon rriybiiHe no npoiJiHjiio nonBbi. Hando.- 
:ee chjibho ijjyHnicTasHC nposiBJiaeTCH b nonBax c 6oJibinHM KOAHnsn 
tbom MHKpoopraHH3MOB h Aei^HUHTOM HHTaTejibHbix BemecTB (Dobbs 
. Hinson, 1953).

Oahu H3 mctoaob onpeAejieHHH (JiyHrHCTasHca — mbtoa arapoBbix 
jiokob. ArapoBbie 6jiokh noMemaiOT na noBepxHocTb HcnbiTyeMon non- 
bi h BbiAepjKHBaiOT onpeAejieHHoe BpeMsi. Hocjie 3kcho3hhhh na non- 
e na noBepxnocTb 6jiokob noMemaiOT cycneH3Hio rpHdnbix cnop, a 
aneM onpeAejiHiOT nponeHT npopocniHX cnop no cpaBHennio c KOHTpo- 
eM.

npiimiHOH (JayiiFHCTasHca MoxeT SbiTb AecjjHiniT ajieMeHTOB iihts- 
hh b nonBax hah hx neAocTynHOCTb aah cnop, npopacTanHe KOTopbiX 
aBHCHT ot 3K3oreHHoro nHTaHHH, a T3K>Ke HaAHnHe cneu,H(|)HnecKHx 
Hrn6HTOpOB — (j)H3HOAOFHneCKH aKTHBHbIX BemeCTB, HOHOB M6T3AA0B 
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h t. a. B neKOTopbix CAynanx (fjynrHCTasHc mojkct onpeAeAHTbcn Aeijm- 
Hhtom BJiarn, KOTopbiii HMeeT 3HaneHHe na paHnnx STanax npopacTa- 
hhh cnop.

BoJibmoe SHanemie b boshhkhobchhh tokchkoss hohb hmciot tok- 
CHHHbie npoAyKTbi JKH3HeAeHTeJIbHOCTH MHKpOOpraHH3MOB, B TOM HHC- 
Jie rpnSHbie tokchhh. FpnGHbie tokchhh oopasyiOTca b nonse b pe- 
3yjibTaTe 2KH3HeAeHTeAbHOCTH rpnSoB — npoAyneHTOB tokchh6ckhx Be­
mecTB ii MoryT SbiTb tsm o6napy}KeHbi. Tokchhh mojkho ooiiapyiKirrb 
b nonBe nocjie oSorameHHH ee KyAbTypaMH rpH6oB-npoAyn.eHTOB, a 
TaKJKe b ecTecTBeHHbix, Heo6oraineiiHbix noHBax npn aocthtohhom co- 
AepxaHHii b neii opram-mecKoro BemecTBa b bhac pacTHTejibnoro ona­
Aa, a b OKyjibTypeHHbix noiiBax — npn BHecemiH wy/ibnii b bhac co- 
aomh.

OnbiTbi TpoccSapA (Grossbard, 1952) h PafiT (Wright, 1955) no- 
Ka3HBai0T, no KyjibTypbi rpndoB Aspergillus terreus, A. clavatus, 
P. patulum, P. nigricans, Trichoclerma viride obpasyiOT tokchhh b 
noHBe. IIonBy 3apa>KaioT b KOJi6ax hjih b BereTaijHOHHbix cocyAax, a 
Taii/Kc b KOJioHKax aah nepKOJisiHHH KyjibTypaMH hthx rpnboB n nocjie 
1—2 neAeJib HHKySanHH onpeAejmioT naAHHHe tokchhob b opraHHHe- 
CKHX SKCTpaKTaX H3 3THX HOHB HO CTepHAbHHM 30H3M Ha ra3OHe HyB- 
CTBHTCAbHHX K HHM MHKp00pr3HH3M0B.

B HaniHx paboTax 6biJia noxasana bosmojkhoctb obpasoBaHHH 
tokchhob b noHBax npn sapaiKennH ee KyjibTypaMH rpnboB P. cyclo- 
pium (Mhphhhk, TpeniHHx, 1961), P. lapidosum, P. citrinum (Mup- 
hhhk, BoHAapeBCKaa, 1970). ITpeABapHTejibHo y sthx KyjibTyp SbiJia 
onpeAejiena cnocobnocTb obpasoBbiBaTb tokchhh, cooTBeTCTBenno ne- 
HHHHJIJIOByiO KHCJIOTy, IiaTyjIHH H HHTpHHHH. Bee TpH BHAa TpIlboB H3- 
pHAy c (JlHTOTOKCHneCKOH aKTHBHOCTblO o6jiaA3IOT IHHpOKHM aHTHMI-I- 
KpobHHM CneKTpOM, T. e. HBJIHIOTCH THHHHHHMH aHTH6HOTHK3MH. Bjia- 
FOAapH 3T0My AJia HX HAeHTH^HKSHHH MOIKHO HCnOJIb3OB3Tb MeTOA 
cyMMapHOH xpoMaTorpsijiHH c npoHBJieHHeM no MiiKpobnoMy recry, ko- 
TOpblH OCHOB3H H3 pa3JIHHH0H CKOpOCTH npOXOJKAeHHH T0KCHH3 B pa3- 
hhx cHCTeMax pacTBopiiTejieH. Ha ochob3hhh ashhhx no CKopocTi-i 
npOXOIKAeHHH BemecTBa B pa3HHX CHCTeMSX pSCTBOpHTejiefi CTpOHTCS 
rpa<|)HK. CxoAHbie BemecTBa hmciot h cxoahhc rpaiJiHKH pacnpeAeJie-

H. ZUlH HACHTH(j)HKaHHH 3THX BemeCTB HCnOJIb3yeTCH THKJKC M6TOA 
cneKTpo<|)ofoMeTpHH, nanpHMep, naTyjii-iH h hhtphhhh hmciot xapaK- 
Tcpnbie xopoino BbipanceHnbie cneKTpbi norAomeHHfl b y<P-CBCTe (Mi-ip- 
hhhk, 1967; MhPhhhk h Ap., 1966; MnpnHHK h AP-, 1967).

Hocjie BneceHHs cycnensHH hthx rpn6oB b nonsy, o6oram.eHHyK> 
opraminecKHM BemecTBOM b bhac H3MeAbneHHoro cena, b neii moikho 
o6napy?KHTb tokchhh. HaJinme tokchhob nponBAneTcn no hoahbac- 
HHIO npopaCTaHHH CCMHH (Ta6A. 19). Hx MOIKHO HAeHTHfJmilHpOBaTb 
B 3TaHOJIbHbIX H MeTaHOAbHHX BHTHIKKaX H3 HOXIB HO CyMMapHOH XpO- 
MaTorpaijmH h mctoaom cneKTpoijioTOMeTpHH. Ha pnc. 47 npHBeAeHH 
cyMMapHbie xpOMarorpaMMH h cneKTpbi norAomeHHH npenapara hh- 
TpHHHHa, noJiyneHHoro b hhctoh KyAbType P. citrinum h obpasoBaH- 
HOI'O 3TOH KyAbTypOH B HOHBe.
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Ta 6 ji hu.a 19
npopacraHHe ccmah niiiennubi Ha nouue, sapaaieHHofi tokchhhhmh 

KyjibTypaMH rpn6oB

BapiiaHT

.Uhii pasBHTHfl rpn6a b no^Be

15-fi fleiib 25-fi fleiib

npo-
POCTKH 

CM

KO pH II 
CM

npo-
POCTKH 

CM

KOpHH
CM

IIOHBa (KOHTpOJIb) ......................................................................... 10,3 8,8 8,3 5,8
noqBa + P. cyclop um ............... 11,0 9,2 6,3 4,6
IloHBa P- lapidosutn.............................................. 8,5 9,6 10,0 7,5
noHBa + P- c. trinum .... 10,2 9,3 — —

no™ -|- 1% cena................................................................ 9,8 7,4 10,7 9,3
rioiffia -j- 1% cena P- cyclopium.................................... 8,0 8,4 4,9 4,7
IIoHBa + 1 % cena + P. lapidosum ......... 7,9 9,2 9,2 8,2
floHBa + 1% cena 4- P. citrlnum......................................... 7,5 1,5 — —

Phc. 47. y<t>-cneKTp (71) h cxeMa xpoMaTorpaMMbi (5) iiHTpuHHua b KyjibType 
H B HOMBe: 1 — HHCTMH HHTPHHHH; 2 — BblTHJKKa H3 hombbi

OdHapysceHne tokchhob bosmojkho TaK>Ke h b ecTecTBeHHBix He 
o6orameHHi>ix npoflyuenTOM noriBax, ocodenno npn nocTyiwieHHn Tyaa 
CBOKero pacTHTejibHoro onaAa khk cydcTpaTa aah pa3BHTHH rpndoB—• 
TOKCHHoo6pa3OBaTejiefi. B OKyjibTypeHHbix nonBax pa3BHTHe tokchho- 
oOpasoBaTeJieH h odpasoBanne hmh tokchhob nponcxoAHT na MyABne.

B paQoTax HopniTaATa h Max Kajuia (Norstadt a. Me Calla, 
1968) npHBOAHTCH AaHHbie 06 odpasoBaHHH naTyjiHHa rpndoM Peni­
cillium urticae na coAOMe, npHMeHHeMofi aah MyABHHpoBaHHH hohbbi.

TOKCHHHOCTB HOHBbl, BO3HHKaiOIH3H npH ee MyAbHHpOBaHHH, B OC­
HOBHOM o61>HCHHeTCH aBTOpaMH 06pa30B3HHeM TOKCHHeCKHX BemecTB 
rpHfiaMH. npn otom naHdoAbinee snaneHHe HMeeT nsTyAHH, tsk KaK 
ero npoAyixeHT P. urticae odnapyjKHBaeTCH tsm b HandoABineM koah- 
4eCTBe. FlaTyAHH H3BA6KaeTCH H3 COAOMBI OpraHHHeCKHMH p3CTB0pHTe- 
qhmh h Taioxe HAeHTii^HHiipyeTCH no xpoMaTorpaMMe ri cneKTpy norAo- 
meHHH b y<I>-CBeTe. B ecTecTBeHHbix acchbix hohbsx tokchhbi MoryT
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6htb odHapyjKeHbi b aHSHMeTpHnecKHx boasx h opramiqecKHx skct- 
paKTax na noMB. OSpaaoBaHHe iiaryaHHa rpndoM P. urticae Shao no- 
Kasano O. A. BepecTeuKHM (1967) b noHBax boa aOaoHeBbiMH caaaMH.

B jin3HMeTpHMecKnx boasx, nojiyneHHbix ot npoManHBaHHH hohb 
ecTecTBeHHbiMH ocaflKaMM, tokchhh onpeaeamoT no yrHeTenmo npo- 
pacTannn ccmhh h aHTHMHKpoSnoMy cneKTpy. JlH3HMeTpnqecKHe boah 
npeaBapHTejibHo ynapnsaioT ao V30-—Vso hcxoahoto 06'beMa, a 3aTeM 
saMaHMBaiOT b hhx ceMena pacTennn, a TaKxe nanocaT b aynKH na 
ra3on MHKpoopraHHSMOB-TecTOB. JlHSHMeTpnnecKHe boabi aepnoBO-noa- 
30JIHCT0M h noA3OJiHCToft noHB odaaaaiOT aoBoabno caaSoft tokchh- 
nocTbio no OTHonienmo k ceMenaM pacTeHHH, no oSnapyiKHBaioT 6oab- 
myro anTnSnoTHnecKyio aKTHBHocTb, KOTOpaa hockoabko MenaeTca b 
TeneHne cesona (Ta6a. 20, 21).

ToKCHOHOCTb JIHSUMCTpHHecKHX BOU AJIfl CCMflH nlIieHHU,bI

T a 6 ji hh a 20

HasBamie none, W3 kotopmx nojiyMciibi jiHSHMCTpimecKHe boabi npopocT- 
KOB, CM

KOpHCH, CM

KOHTpOJIb (Bona)............................................................................................ 5,8 6,0
CnjIbH0II0A30JIHCTaH riOA COCHHKOM.................. .... ............................... 4,9 5,4
nonsoJiHCTaa noa ejitHHKOM..................................................................... 5,0 6,3
AepHoBo-CHJibHonoflaoJiHCTaa non 6epe3H«KOM................................ 4,9 5,7
Cepo-6ypaa noa jiHniiiiKOM......................................................................... 5,6 6,4

EoJiBuien tokchmhoctbio o6aaaaioT opranniiecKne, b qacTiiocTH 
aneTOHOBbie SKCTpaKTH H3 IIOHB. AneTOHOBBIM SKCTpaKT H3 HOHBH OT- 
ronaeTCM noa BaKyyMOM ao cyxoro ocraTKa, KOTOpblft HcnHTHBaeTCn 
na ceMena pacTennil h cnei-crp MHKpoopraHH3MOB. Ajih ncnbiTaniia cy- 
XOH SKCTpaKT M3 HOMBH paCTBOpMCTCH B 1 : 10 3THA0B0T0 CHHpTa. ToK- 
CHHHOCTb M aHTMMHKpo6HbIH CneKTp aUeTOHOBBIX SKCTpaKTOB npnBeAe- 
hbi b Ta6ji. 22 n 23. CyMMapnbiexpoMaTorpaMMBi jiMSHMeTpnnecKnx boa 
h oprannqecKnx OKCTpaKTOB H3 homb b naSope pacTBopHTeaen ne Aa- 
K)T BO3MO5KHOCTM HAeHTM^MUHpOBaTB COACpiKaiUHeCfl B HHX TOKCHHBI, 
HO OHH nOK33BIBaiOT HaaHAHe HeCKOABKHX 6MOAOraMeCKH aKTHBHBIX Be­
mecTB KaK B AH3HMeTpHneCKHX BOAaX, TaK H B aneTOHOBBIX SKCTpaK- 
Tax. SKCTpaKTBi coAepmaT pasanunBiH na6op TOKcnnecKHx BemecTB, 
o6aaAaK>mnx pasaHnnbiMn CBoftcTBaMn. Flpn HCKyccTBennoM o6oranje- 
hhii noHBBi KyaBTypaMn-npoAyneHTaMn tokchhob b nonBe oOpaayioTCH 
HHAiiBMAyaabHBie TOKcnnecKne BemecTBa, oObihho aoKaabno, Oahsko k 
HOBepXHOCTH, b MecTax Han6oabmero paaBHTHH npoAyneHTa (Mnp- 
HHHK, 1963).

B ecTecTBeHHHx noHBax, tab ne SbiBaeT Taxoro oSnabHoro npeo6- 
aaaaiomero pa3BHTHH npoAyneHTa, HHAHBHAyaabHbie tokchhh h an- 
THSnoTHHecKHe BemecTBa oSpaayiOTCH b ropasAO MeHbinnx KOAHnecT- 
Bax II SbICTpO yTHAH3HpyK»TCH ApyrHMH MHKp00praHH3MaMH, HOSTOMy 
He BcerAa MoryT 6htb oSnapyjKeHbi. TeM ne Menee ohh, ohcbhaho, 06-
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Ta 6jiHua 21

Ahthmhkpo6hhm cneKTp jiH3HMeTpnHecKnx boh

MlIKP00praHH3MbI-TeCTbI
no,n.3o.n 

noa 
eJIbHHKOM

noAaoji 
noA 

COCHJIKOM

JI,epHOBO- 
nOA3GJIHC- 
Tan noHBa 
hoa 6epe;?- 

HflKOM

By pan 
jiecnaji 

noHBa hoa 
JIHnHflKOM

tobacter chroococcum ........ 5 5 2 2
aureus ................ 1,5 • 2 1,5 1,5

t. coli................................................................ 0 1 0 0
ratio, marcescens ......................................... 2 1 1 1,5
cobact. violaceus......................................... 2 0 0 0
■. subtilis .............. 6 5 0 4

mesentericus............................................. 5 3 2 4
■. mycoides....................................................... 0,5 0 0 0,5
nilia sp................................................................ 0 0 0 0
aryomyces globosus ......... 0 0 0 0
'ulopsis pulcherima .......... 0 0 0 0
charomyces cerevisiae................................ 0 0 0 0
izosaccharomyces oc tosporus.................. 0 0 0 0
arium oxysporum......................................... 0 0 0 0
rytis alii........................................................... 0 0 . 0 0
minthosporium sativum ........................... 0 0 0 0
emaria brassicae......................................... 0 0 0 0
clwthecium roseum ....... » . 0 0 0 0
choderma viride .......... 0 0 0 0
. griseus .............. 0 0 0 0,5
. violaceus ... ......................................... 0 0 0 0
. globisportis ............ 0 0 0 0
. coelicolor ....................................................... 7 (3ona 

CTHMyJia- 
hhh)

6 (3011a 
CTHMyJIS- 

uhh)

0 6 (sona 
CTHMyJUI-" 

mw)

T a 6 ji h n a 22

Tokchhhoctb aperoJioBi.ix sKcrpaKToe M3 no'iu k ceweHaM nrueumii.i

noqBa
ropn-
3OHT

/JjiHHa 
npopocTKa, 

CM

A^jiHHa 
Kppneft, 

CM

I'rpojifa (cnupT BOfla 1:10) .............................................. — 5,6 5,2
ibHonoAsojiHCTan noA cochhkom......................................... a2 3,0 2,8
J30JIHCTaSI nOA eJIbHHKOM....................................................... A-2 1,5 2,6
jHoBo-noAsojiMCTaa non OepesnsiKOM................................ Ai 2,5 3,5

3yioT 6ojiee cjioacHbie u ycTomuBbie KOMruieKCbi BemecTB, coxpa- 
romne TOKCnnecKHe h aHTudnoTHHecKne CBoftcTBa.

riOMHMO B03M0JKH0CTH 06p330B3HHH TOKCHHOB B JIOHBe OHeHb B3- 
:H BOnpoC 0 AJIHTeJIbHOCTH HX C0Xp3HeHHH B Heft, 3flC0p6llHH H I-IH3K- 
BamiH. CBeAei-iiiH no SACopSmin 3hth6hothkob, rjiaBHMM oSps-
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3om npoAym-ipyeMbix aKTHHOMHijeTaMn, npHBeAenbi b pnAe pador 
H. A. KpacHJibi-iHKOBa (1958), A- ToTniida (Gottlieb a. Siminoff 
1952) n neKOTopbix apyrnx. B sthx padorax 6biao noKasano, hto B3a- 
MMOAeficTBHe aHTnSnoTHKOB c nonBon n AJiHTeAbHocTb mx coxpaneni-151 
33B1ICIIT KaK OT CBOHCTB aHTHdHOTHKa, T3K H OT CBOHCTB MOHBbl.

B padore IO. A. XyAHKOBoft (1963) dbino noKasano, hto tokchh, 
ofipasyeMbiii Penicillium cyclopium, nnoxo aACopdnpyeTcn hohboh, 
cnado HHaKTiiBMpyeTCH n mojkct naxoAHTbcn b nonsax b aKTMBnoM 
COCTOHHHH. 0AH3K0 AJIMTeJlbHOCTb COXpaneHMH 6F0 B HOHBaX HeBCJIH- 
Ka, TaK KaK oh actko BbiMbiBaercH, dyAynn nenponno CBHsaHHbiM c 
noHBon. Tokchh P. purpurogenum— pydpoTOKCHH, no AannbiM, nony- 
nennbiM HaMH cobmcctho c 0. T. BonAapeBCKon (1968), npn BHecennH 
b noHBy JierKo BbiMbiBaercn boaom h b doAbinofi KOHn.enTpan.nn conep- 
JKHTCM B npOMbIBHbIX B0A3X. MaKCHMaAbHaH A'UHTejIbHOCTb coxpane- 
hi-ih TOKCima b nonse des npoMbiBanna — 8 cyroK, CHJibnoe hhth6h- 
pyiomee AencTBne TOKcnna ripoHBjiHeTca. ao 5 cyTOK; na 10-e cyTKH 
tokchh nojinocTbio Hcnesaer.

Tokchh P. citrinum — hbtphhhh, no AannbiM, noAynennbiM cob- 
MecTno c P. A. CKOpo6oraTOBon (1972), rarae hcaoato coxpanHeTca 
b noHBe. y>ne na 6-e cyTKH ero AencTBne chabho ocAadAHeTcn, a na 
12-e cyTKH on ncnesaeT BOBce.

Hmciotch neKOTopbie CBeAennn 06 odpasoBanun b nonBe (^htotok- 
chhob (jiMTonaTorennbiMH rpndaMH. KannanasynAapaM (Kalianasun- 
daram, 1955) npHBOAHT Aannbie no odpasoBanmo b nonse ^ysapneBOH 
khcaoth npn sapaxenriH ee KyAbTypoft Fusarium oxysporum. OnpeAe- 
Aeniie (JiysapneBOH khcaoth npoBOAHAocb no dnorecTy Lactobacillus 
casei. Abtop cnriTaeT, hto, necMOTpn na to hto (jiysapi-ieBaa KHCAOTa 
oSpasyeTCM b nonse b oneris neSoAbninx KOAHnecTBax, ona moxct 
0Ka3biBaTb cymecTBeHHoe BAHHHHe na pacTenriH h oKpyjKaiomyio mhk- 
poifiAopy hohb.

B CBH3H c o6pa3OBanHeM tokchhob b HOHBe BajKHoe 3naneHne npn- 
oSperaeT pacnpocrpaneHHe rpn6oB-TOKCHHoo6pa3OBaTeAen b npnBax. 
nPn nccAeAOBannn naMM pasAHHHbix thhob hohb CoBeTCKoro Coiosa 
n sapydejKHbix crpan BbincnHAocb, hto nanSoAbinee KOAnnecTBo tok- 
CHHHblX BHAOB COAepHOT HOASOAMCTbie, AepH0B0-n0A30AHCTbie, cepo- 
.Sypnie necnbie h fiypbie Tae/Kiibie nonBbi (tbSa. 23).

B noA3OAHCTbix h AepHOBO-noA3OAHCTbix nonsax cpeAH TOKCHHO- 
o6pa30BareAeH- nanSonee nacTo BCTpenaioTCH bham Penicillium janthi- 
nellum, odAaAaiomne, OAnaKo, neBbicoKoii (jjnTOTOKcnnnocTbio, ne- 
CKOABKO MeHbnie BCTpenaeMOCTb P. nigricans h P. martensii — donee 
TOKcnnnbix bhaob. Handonee TOKcnnnbie, no Menee pacnpocTpanen- 
nbie bhabi — P. purpurogenum n P. cyclopium. HeKOTopon TOKcnn- 
nocTbio odnaAaiOT TaKxce Alternaria tenuis n bhabi Fusarium. 
B cepo-dypbix Aecnbix nonsax—P. granulosum, P. nigricans, P. mar­
tensii. B dypbix Tae>KHbix nonsax Anraa snani-iTenbnyio TOKcnnnocTb 
odnapyjKHBaioT neKOTopbie iipeACTaBHTenH pona Penicillium (P. pur­
purogenum, P. brevi-eompactum, P. martensii, P. viridicatum, P. fre- 
.quentans) h omacTH bhabi Trichoderma.
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T a 6 ji mi a 23

AhthmmkpoShmh cneKTp aneTonoBbix aKCTpaKTOB H3 iio'ib

A4HKpOOpraHH3MbI-TeCTbI

no^Bbi

IIOA3OJI 
e.’IbHHK

FIOA3OJ1
COCH5W

AepnoBO- 
noA3OJiH- 

CTan, 6epe3- 
H5JK

cepo- 
6ypa$i, 

JIHnHHK

zotobacter chroococcum.................................................. 0,5 0,5 1,5 0,7
t. aureus............................................................................. 1,5 1,0 2,0 0,5
'act. coll............................................................................. 0,5 1,0 1,0 1,0
erratia marcescens ....................................................... 0,5 1,0 0,5 0,5
lac. subtilis......................................................................... 1,0 1,0 1,0 1,0
lac. mesentericus ........................................................... 0,5 1,0 1,0 1,0
lac. mycoides.................................................................... 1,0 1,0 2,0 0,5
Mycobacterium violaceus ........... 0,5 0,5 1,0 1,0
lebaryomyces globosus ............ 0 0 1,5 0
'orulopsis pulcherima.................................................. 0 1 0,7 0
laccharomyces cerevisiae ........... 0 0 0,5 0
Ichizosaccharotnyces octosporus................................ 0 0 1,5 0
7usarlutn oxysporurn ............. 0 0 0 0
lotrytis alii......................................................................... 0 0 0 0
ielminthosporium sativum ......................................... 0 0 0 0
llternaria brassicae ...................................................... 0 0 0 0
"richothecium roseum....................................................... 0 0 0 0
"richoderma lignorum.................................................. 0 0 0 0
Irf. griseus......................................................................... 0,5 0,5 9,0 0,5
let. globisporus ............... 0 0,5 9,0 0
let. violaceus.................... ’.............................................. 1,5 0 9,0 1,5
let. coelicolor.................................................................... 0,5 1,0 6,0 l,o

Pacnpeaejiei-iHe TOKCimibix 4>opM cpeAH ochobhmx rpynn rpndoB 
4OJKHO npeACTaBHTb cjieAyioni.HM oSpasoM (Tadji. 24) (Mhphhhk, 
1963).

T a 6 ji h u a 24

PacnpejiejieHne roKCHqHbix iirraMMOB cpejm no'iHemibix rpHgon

Tpynna ipn6oB

Hhcjio 
BbiAejien-

HblX 
HITaMMOB

143 HHX 
TOKCHHHblX

Kojihue- 
CTBO 

TOKCHHHMX, 
%

Penicillium.................................................................................. 674 198 30
\spergillus ................... 246 54 22
Hpyrne Fungi imperfecti .................. ............................... 206 24 12

Bcero ............................................................................. 1126 276 24

Handojibinee hhcjio TOKCHmibix nrra.MMOB, oSHTaioinnx b nonBax, 
npHxoAHTcn na poA Penicillium (30%)- HecKOJibKO Menbine hx b rpyn-
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T a 6 ji h u a 25
Cop,ep»anne tokch'ihwx (|)opM rpn6on b pasjiuaHbix ranax bomb

Thum nonB

Kojih- 
lieCTBO
Bblfle- 

JieHHblX 
UITaM-

MOB

H3
HHX 
TOK-

CHHHblX

npo- 
jjeiiT 
TOK- 

CHHHblX

OCHOBHbie BHAbl TOKCHHHblX 
rpndoB

jJepnoBo-noAsojiHCTan cJiafio-OKyjib-
Typeunasi (MocKOBCKaa o6ji.)

227 97 31 Penicillium. cyclopium
P. martensii
P. purpurogenum
P. nigricans
P. janthinellum 
Fusarium sp.

JI,epHOBO-noA3OJiHCTaa xopomo oKyjib-
TypeHHaa (MocKOBCKaa o6ji,)

153 10 6 Alternaria tenuis
P. cyclopium
P. martensii
P. claviforme
P. paxilli 
Fusarium sp.

AepHOBo-noA3OJincTaa, uejiiiHHaa, nop, 
CMemaHHbiM jiecoM (MocKOBCKaa o6ji.)

543 71 13 P. nigricans
P. paxilli
P. martensii
P. cyclopium

noA3OJincTaa, nop cochobbim h ejio- 
bhm JiecoM (MocKOBCKaa o6ji.)

138 38 27 P. paxilli
P. nigricans 
P. martensii 
P. cyclopium

Cepo-oypaa jiecaaa, nop, py6oBO- 
jinnoBbiMH HacaacpenHaMH (Bopone>K- 
cKaa o6.'i.)

302 65 21 P. nigricans
P. granulosum
P. martensii

Bypaa TaeaiHaa (AjiTaficKnii Kpafi) 130 17 13 P. purpurogenum
P. brevi-compactum

ne Aspergillus (22%) h coAeputaHHe tokchhhbix nrraMMOB cpeAH Apy- 
rnx (J»opM HecoBepmeHHbix rpnCioB cocTaBAneT 12%.

Poa Penicillium b ucaom h ero TOKCHuecKHe ())opMbi nanSojiee 
ninpoKo npeACTaBAeHbi b hoasoahctbix h asphobo-hoasoahctbix non- 
Bax, KOTopbie xapaKTepHsyiOTca oAHOBpeMeHHo h HandoAbineH tokchh- 
HOCTBIO. IIpeACTaBHTeAHM 3T0T0 ' pOAS HpHHaAAOKHT, HO-BHAHMOMy, 
ocHOBHaa poAb b o6pa3OBaHHH TOKCHnecKHx BemecTB b nouBe (Mnp- 
uhhk, 1957; Mhphhhk, Aceesa, 1959).

Odpasyacb b nouBe, tokchhbi nocTynaiOT b pacTenne, bbi3bib3h 
cepbe3Hbie h3M6hchhh b npoueccax oSMena BeiuecTB b hcm, h bahhiot 
na ypoxcafi.

Tokchhbi MoryT BBi3BaTB H3MeneHH5i b CTpyKType npoTonAacra, 
npoHimaeMocTH kactkh, a TaKxce hsmchchhh hhtchchbhocth abix3hhh, 
CHHTeTimecKHx npopeccoB h t. a. HanpHMep, noA achctbhcm tokckhs 
(JjHTonaToreHHoro rpn6a Botrytis cinerea HSMeHseTCH CTpyKTypa npo- 
TonAacTa, CHHJKaeTCH ero CTpyKTypnaH bhskoctb. OysapneBaH KHCAOTa 
H AHKOMapa3MHH H3MCH5IIOT npOHHUaeMOCTB HpOTOHAaSMBI KACTOK, 
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ihhiot na BOflooSMeH b pacrennfix. Cnanajia sth tokchhh yMeHB- 
aioT norjiomeHHe n HcnapeHHe boah, a 3aTeM nponcxoAHT naTOAo- 
[necKoe yBejinneHHe otasah boabi TKaHBio, b pesyABTaTe nero co3- 
leTCH boahbih AecjjHHHT. <&y3apHeBaa khcaot3 Bbi3biBaeT paaodmeHHe 
>IXaHHa H 4)OC4)OpHAHpOBaHHH, HHTHdHpyeT CyKUHHOOKCHAa3HyiO H 
ITOXpOMOKCHAa3HyiO aKTHBHOCTB. CneU,H(|)HHeCKHH (JlHTOTOKCHH — 
IKTOpHH' HOBHHiaeT npOHHHaeMOCTb OTA6ABHBIX 3ACMCHTOB KJICTKH, a 
iKJKe npoHHn.aeMOCTB ee odoAoneK. Tokchh CTHMyAHpyer HHTeHCHB- 
jctb ABixaHHH pacTeniiH OBca qepes aKTHBaHHio acKopdHHOKCHAasBi, 
ro BBI3BIBaeT aKTHBHOC OKHCACHHe aCKOpdHHOBOH KHCJIOTBI. 0HTOTOK- 
1H BAHfleT Ha a3OTHBIH 66mCH B pacTeHHH, BBI3BIB3A yCHACHHBIH paC- 
aA oahi-ix SeAKOB n chhtcs Apyrnx. ITpeAnoAaraeTCA, hto sth coeAH- 
shha npOHHKaiOT b HApa, 0Ka3BiBaK>T penpeccnpyiomee achctbhc na 
iHTe3 oahhx deAKOB h aKTHBnpyiom.ee na Apyrne, b. pesyABTaTe npo- 
CXOAHT H0B00dpa30B3HHe pAAa (JiepMCHTOB, (jjyHKHHOHaABHO CBHSaH- 
bix c snepreTHHecKHM odMeHOM kactkh, nanpHMep nepoKCHAa3Bi n 
OAH(j)eHOAOKCHAa3BI (PySHH, ApHHXOBCKaH, 1968). H. A. KpaCHAB- 
hkobbim (1958) dHAa noKaaana bosmojkhoctb nocTynAeHHH 3Hth6ho- 
hkob b pacTenne H3 pacTBOpop h HOHBBi h pacnpeAeAeHne HX B OT- 
eABHBix nacTHX pacTeHHH. P. A. CKopodoraTOBofi (1972) dBiA npHMe- 
en (jjAioopecueHTHBiH mctoa aah onpeAeAeHHA nocTynAeHHA b pacTe- 
ne (jiAioopecuHpyiomero tokchhs— HHTpHHHHa.

Flo ^ianiHM AaHHBIM, BAHAHHe TOKCHHOB neHHHHAAOBOH KHCAOTBI 
pydpoTOKCHHa npoABAAeTca b chabhom H3MeHeHHH coAepHcaHHfl aso- 

a b HaAseMHBix nacTax pacTeHHH ropoxa h bhkh, npHneM CHH>KaeTCA 
oAepJKaHHe ksk deAKOBoro, TaK h nedeAKOBoro a30Ta. TaK>Ke 3aMeT- 
O CHHJKaeTCA KOAHHeCTBO CBOdQAHBIX aMHHOKHCAOT B 9THX paCTCHHHX, 
AHaKo H3MeneHHH b KanecTBeHHOM cocTaBe hx ne nponcxoAHT. CoAep- 
<aiiHe asoTa b kophhx ocTaeTca hohth 6e3 H3MeHeHHH (Mhphhhk 
Ap., 1962).

BAHAHHe HHTpHHHHa, BHeCCHHOTO B HOHBy, npOABAHCTCA B H3M6- 
:eHHH coAepjKaHHA asoTa b HaAseMHBix nacTax pacTeHHH ropoxa h bh- 
:H. FIpHHeM, B OTAHHHe OT A6HCTBH5I BBIHieHa3BaHHBIX TOKCHHOB, H3- 
leneHHA b coAepxaHHH asoTa hoa AeficTBHeM HHTpHHHHa b ochobhom 
tpoHcxoAHT 3a cneT deAKOBoro asoTa. CoAep>KaHHe nedeAKOBoro aso- 
a ocTaeTCH HeH3MeHHBiM.

B pacTeniiAx ropoxa npn KOHueHTpamiH HHTpHHHHa 100 h 
!00 mt/kt noHBBi nponcxoAHT 3aMeTHoe CHHJKeHHe coAep>KaHHA deA- 
coBoro asoTa, a b pacTeHHAx bhkh npH KonneHTpaHHH HHTpHHHHa 
00 mt/kf, naodopoT, odnapyjKHBaeTCA saMeTHoe ero yBeAHieHne 
^TadA. 26).

Kai< 6biao noKasano b padore O. T. BoHAapeBCKoii (1968), npn 
locTynAeHHn H3 nonBbi TOKCHHa P. purpurogenum — pydpoTOKCHHa 
i pacTemiH ropoxa h nmeHHHbi chabho yBeAHHHBaeTCA HHTeHCHBHocTB 
IBIXaHHH 3THX pacTeHHH H COOTBCTCTBeHHO HpOHCXOAHT aKTHBHHHA Abl- 
OTeAbHBIX (JiepMCHTOB, nepOKCHA33bI H nOAH4)eHOAOKCHAa3bI. B OT- 
FeAbHbie epOKH aKTHBHOCTB 3THX (JiepMeHTOB AOCTHraeT 27% no OTHO- 
HeHHIO K KOHTpOAIO (pHC. 48).
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T a 6 ji h h a 26
BjIHSIHHHe TOKCHHOB TpHgOB Ha COflepiKaHHe a3OTa B paCTCHHHX 

(HaaseMHHe opraHbi)

PacTe- 
niifl

<t>opMa 
830Ta

Coflep/KaiiHe aaoTa, % ot cyxoro Bcca

KOHTpOJIb
UHTPWHHH, 
100 MKr/r KOHTpOJIb

nei-iiwtji- 
jioBayi

KHCJIOTa, 
100 MKr/r

KOHTpOJIb
pyGpOTOK- 

CHH B, 
250 MKr/r

Topox o6iiihh 2,69 2,32 3,96 2,58 4,61 3,11
He6ejiKOBbifi 0,39 0,35 0,65 0,23 0,82 0,41
6ejIKOBbIH 2,30 1,97 2,31 2,35 3,79 2,72

BiiKa o6uihh 3,50 4,09 4,70 4,70 4,70 3,83
HefiejiKOBbift 0,52 0,53 1,17 1,06 0,77 0,39

Ge.nKOBbiii 2,98 3,56 3,53 3,64 3,55 3,44
Time- oCuihii —. — 4,98 4,77 4,98 4,06
HHixa He6ejiKOBbift — — 0,86 0,80 0,86 0,32

deAKOBbiii — — 4,12 3,97 4,12 3,74

Phc. 48. JJeftcTBHe TOKcnna Ha nepoKCHAaay h nojiH^enojioKCHAaay b pac- 
TeHHax nmenHijbi (cjieBa — HSMeHenne nepoKCHAasw, cnpaBa — nojni<t>e- 

HOJIOKCHAaSbl)

TaKHM o6pa3OM, odpasoBanne tokqhhob b ncniBe cjiyacuT AOKaaa- 
TejIbCTBOM HX SKOAOTHHeCKOH pOJIH, TaK K3K, ofapaaysicb B noHBe, OHH 
MoryT BJiHHTb na ee cbohctb3 h 4>opMHpoBaHHe mhkpo6hbix uenosoB. 
KpoMe Toro, tokchhbi, odpasyioiimecsi b no™, MoryT nocTynaTb H3 
Hee b pacTeHHe h OKa3BiBaTb cymecTBeiiHoe BJiHUHHe na (jmanoAorn’ie- 
eKHe npoiieccbi h XHMHnecKHH cocTaB pacTeHHH, iito mojkot-b Konen- 
hom HTore npHBecTH k 3HaMHTejibHbiM H3MeneHHHM KanecTBa ypojKaa.
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CTHMyJIflTOPbl POCTA PACTEHHH, 
0BPA3YEMME FPMBAMH

CTHMyJIHTOpbl pOCTa pacTeHHH — 4)H3HOJIOrH'ieCKH aKTHBHbie Be­
mecTBa, KOTOpbie AeftCTByiOT na pacTeHiie b oneHb mhahx KOHiieHTpa- 
iihhx. 3th BemecTBa ropMonaAbHoro THna, HBAHKHijHecsi peryAHTopa- 
mii pocTOBbix npcmeccoB n nponeccoB AHtjDijiepeHHHanHH, KOTOpbie ocy- 
mecTBjiaioTCH na ocnoBe BsaHMoaeHCTBHH CTHMyjiHTopoB h hhth6hto- 
poB pocTa. B nepByio onepeAB ohh BbisbiBaiOT aKTHBHoe ACAeHHe KJie- 
tok hjih pacTH/KeHi-ie MepHCTeMaTHnecKoii tkhhh. B HacTonmee BpeMH 
K (|)HTOrppMOHaM npHHHTO OTHOCHTb ayKCHHbl, TH66epeAAHHbI, HHTO- 
KHHHHbi; 6aH3KO K HHM npHMblKaiOT npnpOAHbie HHTHdHTOpbl—3THA6H 
h a6cH,H3OBaa khcaoth (KynaeBa, 1973).

HeKOTOpbie H3 sthx BemecTB odpasyiOTca b mhhcahh rpaSoB, ho 
6H0A0THHeCKaH poAb HX T3M He COBCeM HCHa.

HanSoAee HsyneHHbie H3 3thx BemecTB —rH66epeAAHHH. B na- 
CTompee BpeMH H3BecTHo 30 rndSepeAAHHOB, oOpaayiomnxcH b pacTe- 
HHHX, KOTOpbie npi-IHHTO o6o3Ha*iaTb 6yKB0H A C pa3HbIMPI HHAeKCaMH. 
rpnSbi o6pa3yrc>T 5 niSSepeAAHHOB Ai, A3, A4, Ay, A9 (Burnett, 1970). 
HanOoAee H3BecTiibiii h aKTHBHbifi npoAypeHT ru66epeAAHHOB — 
rpn6 Fusarium moniliforme, KOTOpblft ripeACTaBAneT coOoh’kohhah- 
aAbnyio craAHio Gibberella fujikuroi.

r-H66epeAAHHbi y F. moniliforme 6hah oSnapyiKeHbi hhohckhm 
HCCAeAOBaTeAeM Kypocasa b cbhsh c nsyneHneM SoAesHeft paca, na- 
3biBaeMofi «6aKaH9», hah Goacshbio Aypnuix no6eroB, pacnpocTpanen- 
hoh b Hhohhh, KnTae, Hhahii h paAe Apyrnx iojkhmx CTpan. Bopesiib 
npOHBAJieTCH B CHAbHOM BblTHTHBaHHH MCIKAOySAHH, OHH HaAHHaiOT 
yCHAeHHO BeTBHTbCH; B MeCTaX MeiKAOy3AHH oOpasyiOTCH AOnOAHHTeAb- 
Hbie no6ern. BnepBbie rn66epeAAiiH As (rnOSepeAAOBaH KHCAOTa) 6ma 
BbiAeAen b KpHCTaAAimecKOM bhac H3 KyAbTypbi F. moniliforme Tai<- 
jkc b HnoHHH H6yTa 11 CyMiiKii b 1938 (MypoMiieB, IleHbKOB, 1962). 
Toabko nepes 16 act sth paSoTbi 6biah noBTopenbi b Ahtahh (Curtis 
a. Cross, 1954), a saieM b CCCP (KpacHAbHHKOB, 1958 h Ap.)

rnSdepeAAHHbi oSpasyioTCH KaK BTOpHmibie MeTaSoAHTbi b pe- 
syAbTaTe KOHAeHcaiiHH apeTHAbHbix octhtkob h oSpasoBaHHsi risonpe- 
hob. Hsonpenbi, b cbok> onepeAt, hbahiotch npeAinecTBeHHHKaMH Ka­
pOTHHOHAOB, a TaKxe repaHHArepaHHOAa, H3 Koroporo 3aTeM nyreM 
UHKAH33H.HH B03HHKaeT TH66epeAAOBaH KHCAOTa.

TH66epeAAHHbi chabho CTHMyAHpyioT pocT nofieroB, AHCTbeB, hao- 
Aob h b MeHBinefi CTeneHH Kopneii pacTeHHH. Ohh bahhiot He toabko 
Ha pocT noSeroB, ho h na hx o6pa3OBaHHe. Hoa bahhhhcm rn66epeAAO- 
boh khcaoth TporaioTCH b pocT h hhtchchbho pacTyT doKOBbie no6e- 
rn, ycKopneTCH HBeTeHHe h nAOAOHomeHne. CeaHiibi ABypeTHHx KyAb­
Typ (MopKOBb, CBeKAa h ApycHe) HBeTyT 11 haoaohocht na nepBOM ro- 
Ay IKH3HH.

XIpyrHe CTHMyAHTopH pocTa pacTeHHH, HrpaiomHe poAb peryAH- 
TopoB pocTa, ayKCHHbi, KOTOpbie TaKMe o6pa3yiOTcn neKOTopHMH rpH- 
6aMH, B naCTHOCTH TpH6bI-MHKOpH3OO6pa3OBaTeAH CHHTe3HpyiOT rei'epo-
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ayKCHH, npeACTaBJiHioniHH codon p-HHAOAHA-yKcycnyio KHCAOTy. Te- 
TepoayKCHH Bbi3HBaeT ycnjiennoe BeTBAeniie KopneBbix oKoi-uiaunn y 
pacTeHiift. Ero odpasoBamie tohho ycTanoBAeno y rpndoB Alternaria 
dauci, Fusarium solani (f. faseoli) h Sclerotium rolfsii. HepBbie od- 
pasyioT HYK b nHTaTeubnon cpeae c AodaBAem-ieM TpHirrotJiaHa, no- 
cjieAHHH —- KaK b npHcyTCTBHii TpniiToijjaHa, rax n des Hero (Gogala, 
1972).

B nocAeunee BpeMH y neKOTOpbix MHKopH3oo6pa3yioin,i-ix rpndoB 
OTKpbiTbi KHHHHbi— (jinsHOAornnecKn aKTHBHbie BeiuecTBa, Taicxe pe- 
ryAMpyiomne pocTOBbie npoueccbi n npoueccbi AH(j)4)epeHUHauiiH, b 
nacTHocTH Aejieniie pacTHTeubHbix kactok.

HeKOTOpbie H3 CTHMyjiHpyiomHX pocT BemecTB odpasyiOTCH rpn­
daMH b noKBe (XyAHKOBa, 1963).

ripi-i BHeceHnn b necTepiiAbnyio AepnoBo-noA3OAiiCTyio nousy 
KyjibTypbi npoAyneHTa ruddepeAAnna Fusarium moniliforme, npeA- 
BapriTejibHo pa3MnoxennoH na yiMaxi-ieiiHOM cene, b nouse odpaayeT- 
ch rnddepeAAHH, KOTopbift moxct dbiTb odnapyxen KaK no dnorecTy 
(cneninjinnecKoe BbiTHTHBanne MexAoysAnn ropoxa), Tax n motoaom 
xpoMaTorpaiJiHM. EnddepeAAnn moxct coxpanHTbcn b necTepnAbnon 
noise n ocTaBaTbcn (JmsnoAornnecKn aKTHBHbiM 40—45 Anefi. Snann- 
TeAbno dbiCTpee on nnaKTHBirpyeTCH b nonBax c bhcokhm coAepxann- 
eM oprannnecKoro BemecTBa.

rn66epejuiHH aACopdnpyeTCH iiokboh n MoxeT coxpanaTbcn b neii 
b aAcopdnpoBaHHOM coctokhmh. HpcAyunpyeMbiii rpndaMH, on Bcacbi- 
BaeTcn pacTenneM, iito moxho onpeAeAHTb no CTHMyjiHpyiom,eMy 9<J)- 
(peKTy pacTiiTejibHbix BbiTnxeK na di-iOTecTbi n xpoMaTorpacjninecKH.

TaKHM odpasoM, rpndbi npeACTaBAaiOT codon onenb odnnipuyio 
n MHoroodpaanyio rpynny oprannsMOB. Onn pasnoodpasnbi no CTpoe- 
hmk), cnocodaM paaMnoxenna n iinKAaM pa3BHTnn, xoth h od'beAnnn- 
iotcji pnAOM odnjHX nepT.

Tpndbi pacnpocTpanenbi no BceMy seMHOMy mapy ot SKBaropa 
AO ApKTHKH H AffrapKTHKH H BCTpeHaiOTCH BO BC6X THH3X nOHB. HeKO­
TOpbie BHAH MoryT cjiyxMTb HHAHKaTopaMn na onpeAejiennbin Tnn 
noHBoodpasoBaTejibHoro npouecca. B onpeAeAennbix aKOJiornnecKnx 
ycAOBHax onn odpaayiOT xapaKTepHbie coodmecTBa, aBJinromneca ne- 
oTbeMJieMoii nacrbio dnonenosa b iicaom, h BCTynaiOT b pa3jiHHHbie 
B3aHM00TH0menH5i c ApyrHMH opranii3MaMH.

PoAb rpndoB b noHBennbix npoueccax onenb pasnocTopoHHnn. Od- 
jiaAasi doubiuHM nadopoM (JiepMenTOB, onn hbahiotch aKTHBHbiMH aren- 
TaMH b pasAoxennH pacTHTeAbHoro onaAa h MunepaAnsaunn oprann- 
necKoro BemecTBa, tcm caMbiM npunnMaH aKTHBHoe yuacme b Kpy- 
roBopoTe yrAepoAa b npnpoAe. B stom npouecce nandoAbiuee 3nane- 
nne hx npoHBAHeTca b pasuoxennn KAemaTKH, Anrnuna, neKTHHOBbix 
BemecTB. OdpasyioiuiiecH b pesyAbTare yTHAHsauHH opraHHuecKHx Be- 
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mecTB pa3Hoo6pa3Hbie khcjiotbi 0K33biB3i0T cymecTBeHHoe bjihhhh6 Ha 
noHBooSpasoBaTejiBHBie npoueccbi.

Fpudbi napHAy c daKTepnuMH hphhhmsiot skthehoc ynacTHe b 
aMMOHHtjiHKaiiHH dejiKOBBix BemecTB. B nocjieAHee BpeMH ycTanoBJiena 
HHTpH(J)Hn,HpyiOIH3H pojib nOHBeHHblX rpndoB.

rpndaM CBoficTBeHHo odpasoBanne pa3Hoodpa3Hbix nnrMeHTOB. 
OcHOBHbie H3 HHX — K3pOTHHOHAbI, XHHOHbl, MejIHHHHbl. TlHrMCHTbl xh- 
hohm h ocodenHo MeAaHHHH HrpaiOT snaHHTejibHyio pojib b ryMycood- 
pa3OBaHHH, TaK KaK, npeACTaBJiHH codoii BbicoKonoAHMepHbie coeAH- 
Hei-iHH, cxoAHbie no CTpoenmo c ryMHHOBbiMH KiicjioTaMH, MoryT hb- 
JIHTbCH OCHOBOH odp33OB3HHH ryMHHOBbix BCIIieCTB. HeKOTOpbie TpHdbl 
MoryT pa3JiaraTb ryMyc, TeM caMMM cnocodcTByn ocBodoiKACHHio 33- 
KpenjieHHoro asoTa, noTpedjineMoro pacreHneM.

BjiaroAapu MHiiejinajibHOMy CTpoennio n odpasoBaHHio cjihshcthx 
BerpecTB, b nepsyio onepeAb noJincaxapHAOB, rpndbi hphhhmsiot yna- 
CTiie b CTpyKTypoodpasoBaHHH.

OneHb 3H3LIHT6JIbH3 H p33HOOdp33H3 pojib rpndoB B odp33OB3HHH 
aHTHdHOTHKOB II TOKCHHOB. JiBJIHHCb SKTHBHbIMH HpOAyUeHT3MH 3THX 
BemecTB, rpndbi okssbibsiot cymecTBeHHoe BJiHHHne na cbohctbs non­
Bbi, ee njioAopoAne.
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