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#>40єBPAS =0 74>1CBBS =0C:>2>3> ABC?5=S 4>:B>@0 DV;>A>DVW 

�8A5@B0FVS <VAB8BP @57C;PB0B8 2;0A=8E 4>A;V465=P. �8:>@8AB0==S V459, @57C;PB0BV2 

V B5:ABV2 V=H8E 02B>@V2 <0RBP ?>A8;0==S =0 2V4?>2V4=5 465@5;>  

�.$. �B0<0=GC:                   

!0C:>289 :5@V2=8: �VAP:> !V=0 �=0B>;VW2=0, 4>:B>@ 1V>;>3VG=8E =0C:, ?@>D5A>@, 

3>;>2=89 =0C:>289 A?V2@>1VB=8: 2V44V;C <V:>;>3VW �=AB8BCBC 1>B0=V:8 V<.  .�. 

)>;>4=>3> !�! ':@0W=8, ;0C@50B �5@602=>W ?@5<VW ':@0W=8 2 30;C7V =0C:8 V B5E=V:8 

�8W2 – 2024  
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АFа<а=чGк А.Р. �V>;>3VG=V >A>1;82>ABV 284V2 @>4C Xylaria Hill ex Schrank 

C :C;ьBC@V. – �20;VDV:0FV9=0 =0C:>20 ?@0FS =0 ?@020E @C:>?8AC. 

�8A5@B0FVS =0 74>1CBBS =0C:>2>3> ABC?5=S 4>:B>@0 DV;>A>DVW 70 A?5FV0;P=VABR 

091 �V>;>3VS. – �=AB8BCB 1>B0=V:8 V<.  .�. )>;>4=>3> !�! ':@0W=8, �8W2, 2024. 

�8A5@B0FV9=0 @>1>B0 ?@8A2SG5=0 4>A;V465==R 28 HB0<V2 7 284V2 @>4C Xylaria 

C :C;PBC@V. �AB0=>2;5=> WE=V :C;PBC@0;P=>-<>@D>;>3VG=V E0@0:B5@8AB8:8, 

>A>1;82>ABV @>ABC 70 @V7=8E C<>2 :C;PB82C20==S, 1V>A8=B5B8G=C 0:B82=VABP, 

<V6284>2V 270є<>4VW 7 V=H8<8 3@810<8 C :C;PBC@V. ' @>1>BV =02545=V 

5:A?5@8<5=B0;P=> >B@8<0=V 40=V I>4> 2<VABC C <VF5;V0;P=V9 1V><0AV B0 

:C;PBC@0;P=V9 @V48=V HB0<V2 284V2 @>4C Xylaria @V7=8E 1V>;>3VG=> 0:B82=8E A?>;C:: 

?>;VA0E0@84V2, ?>;VD5=>;V2, <5;0=V=V2, 0 B0:>6 0=B8>:A840=B=>W B0 

0=B810:B5@V0;P=>W 0:B82=>ABV.  

"?8A0=> <>@D>;>3>-:C;PBC@0;P=V E0@0:B5@8AB8:8 <VF5;V0;P=8E :>;>=V9 

HB0<V2 284V2 @>4C Xylaria B0 2AB0=>2;5=>, I> =091V;PH0 20@V015;P=VABP 

<>@D>;>3VG=8E >7=0: E0@0:B5@=0 4;S HB0<V2 X. polymorpha. �=0G=> <5=H5 

20@VR20;8 ?V3<5=B0FVS, B5:ABC@0 B0 IV;P=VABP <VF5;V0;P=8E :>;>=V9 @V7=8E HB0<V2 

X. longipes B0 X. hypoxylon. !572060RG8 =0 7=0G=C D5=>B8?>2C <V=;82VABP A5@54 

HB0<V2, 28>:@5<;5=V ?52=V <>@D>;>3VG=V >7=0:8 >:@5<8E 284V2. �0 H284:VABR 

@04V0;P=>3> @>ABC 4>A;V465=V HB0<8 284V2 @>4C Xylaria <>6=0 2V4=5AB8 4> ?>2V;P=> 

7@>AB0RG8E (H284:VABP @>ABC =5 ?5@528ICє 4 <</4>1C). �=0;V7 H284:>ABV @>ABC 

:>;>=V9 =0 6828;P=8E A5@54>28I0E @V7=>3> A:;04C =5 28S282 AB0B8AB8G=> 

?V4B25@465=>W 4>AB>2V@=>W @V7=8FV. 

#@>2545=> <>;5:C;S@=>-DV;>35=5B8G=89 0=0;V7 =0 >A=>2V >B@8<0=8E 

=C:;5>B84=8E ?>A;V4>2=>AB59 2=CB@VH=P>3> B@0=A:@81>20=>3> A?59A5@0 S45@=>W 

@�!� B0 35=V2, I> :>4CRBP ³-BC1C;V= V 4@C3C AC1>48=8FR $!�-?>;V<5@078 II 10 

HB0<V2 6 284V2 @>4C Xylaria. #>1C4>20=V 45=4@>3@0<8 V7 70;CG5==S< V<?>@B>20=8E 
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V7 1078 40=8E GenBank :>=A5=ACA=8E ?>A;V4>2=>AB59 707=0G5=8E ;>:CAV2. � 

@57C;PB0BV 1C;> ?V4B25@465=> 284>2C ?@8=0;56=VABP 10 HB0<V2. 

�AB0=>2;5=>, I> ?@54AB02=8:8 @>4C Xylaria =5 740B=V 4> @>ABC 2 C<>20E 

?V428I5=8E B5<?5@0BC@ – 4;S 6>4=>3> V7 4>A;V465=8E HB0<V2 @VAB 70 B5<?5@0BC@8 

36,0±0,1 °% =5 2V4<VG02AS. �@0=8G=V B5<?5@0BC@8, ?VA;S 2?;82C S:8E =5 2V41C20;>AP 

2V4=>2;5==S @>ABC 2535B0B82=>3> <VF5;VR, 20@VR20;8 2V4 36±0,1 °% 4;S HB0<V2 

X. hypoxylon 4> 41±0,1 °% 4;S X. ellisii IBK 2724.  

�>A;V465=> 270є<>4VR HB0<V2 284V2 @>4C Xylaria 7 V=H8<8 3@810<8, 2 

@57C;PB0BV G>3> 28S2;5=> 0=B03>=VAB8G=C 4VR F8E 3@81V2 2V4=>A=> Aspergillus niger, 

Candida albicans, Fusarium solani, Mucor plumbeus, Penicillium polonicum B0 

Trichoderma viride. �030;>< 0=B03>=VAB8G=0 0:B82=VABP HB0<V2 284V2 @>4C Xylaria 

I>4> ?5@5;VG5=8E 284V2 3@81V2 ?@>S2;S;0AP C ?@83=VG5==V @>ABC WE=VE :>;>=V9 01> 

=0 2V4AB0=V, 01> C @07V <VF5;V0;P=>3> :>=B0:BC – C 70<VI5==V :>;>=V9 H;SE>< 

G0AB:>2>3> 01> ?>2=>3> >1@>AB0==S. !09G0ABVH5 2V4<VG0;0AP 740B=VABP @>AB8 ?>25@E 

:>;>=V9 F. solani, M. plumbeus V C. albicans. �70є<>4VS 45S:8E HB0<V2 7 A. niger B0 

P. polonicum 2V41C20;0AP =0 2V4AB0=V, 7 D>@<C20==S< 7>=8 V=3V1C20==S. *5 S28I5 

AB0=>28BP >A>1;8289 V=B5@5A, 0465 0=B03>=V7< <V6 3@810<8 157 DV78G=>3> 

<VF5;V0;P=>3> :>=B0:BC <>65 1CB8 =0A;V4:>< ?@>4C:C20==S =8<8 ;5B:8E 01> 

48DC7=8E 0=B8DC=30;P=8E A?>;C:. $>7@0EC=>: :V;P:VA=8E ?>:07=8:V2 V=45:AV2 

0=B03>=V7<C 4;S ?>7=0G5==S 740B=>ABV 4>A;V46C20=8E HB0<V2 284C @>4C Xylaria 

:>=:C@C20B8 7 B5AB-:C;PBC@0<8 28S282 28IV 7=0G5==S 4;S HB0<V2 284V2 

X. polymorpha B0 X. longipes 2V4=>A=> V=H8E 284V2. !0928I89 V=45:A 0=B03>=V7<C ?> 

2V4=>H5==R 4> 2AVE B5AB-:C;PBC@ 3@81V2 1C2 70DV:A>20=89 4;S HB0<C X. polymorpha 

��� 2720 – 20 10;V2. �8A>:89 ABC?V=P 0=B03>=V7<C HB0<V2 284V2 @>4C Xylaria I>4> 

>?>@BC=VAB8G=8E ?0B>35=V2 <>65 A2V4G8B8 ?@> 7=0G=89 ?>B5=FV0; 4>A;V46C20=8E 

HB0<V2 S: <>6;828E 035=BV2 1V>;>3VG=>3> :>=B@>;R. 

�?5@H5 >B@8<0=> 40=V I>4> 48=0<V:8 A8=B57C 5=4>- B0 5:7>?>;VA0E0@84V2 

HB0<0<8 X. polymorpha B0 X. longipes ?@8 3;818==><C :C;PB82C20==V. #>:07=8:8 

2<VABC 5=4>?>;VA0E0@84V2 20@VR20;8 2V4 32,30±0,87 <3/3 4> 120,00±0,67 <3/3 4;S 
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HB0<V2 X. polymorpha B0 38,75±0,77 <3/3 4> 98,33±1,55 <3/3 4;S HB0<V2 X. longipes, 

2V4?>2V4=>. �<VAB 5:7>?>;VA0E0@84V2 B0:>6 1C2 =86G8< 4;S HB0<V2 X. longipes 

?>@V2=S=> 7V HB0<0<8 X. polymorpha B0 20@VR202 2V4 0,15±0,01 <3/<; 4> 0,41±0,01 

<3/<; B0 2V4 0,47±0,02 <3/<; 4> 1,00±0,02 <3/<;, 2V4?>2V4=>. �VAB02;5==S 48=0<V:8 

=0:>?8G5==S 1V><0A8, 5=4>- B0 5:7>?>;VA0E0@84V2 :C;PBC@0<8 X. polymorpha B0 

X. longipes 28S28;> 2V4<V==>ABV C A8=E@>==>ABV F8E ?@>F5AV2 4;S @V7=8E HB0<V2.  

#@>2545=> 4>A;V465==S 48=0<V:8 2<VABC D5=>;P=8E A?>;C: B0 

0=B8>:A840=B=>W 0:B82=>ABV C @V7=8E 5:AB@0:B0E 1V><0A8 B0 :C;PBC@0;P=>W @V48=8 

HB0<V2 284V2 X. polymorpha B0 X. longipes, 28@>I5=8E <5B>4>< 3;818==>3> 

:C;PB82C20==S. �87=0G5=>, I> A:;04 @>7G8==8:0 <02 7=0G=89 2?;82 =0 :V;P:VABP 

5:AB@03>20=8E D5=>;P=8E A?>;C: V7 1V><0A8 4>A;V465=8E HB0<V2 284V2 @>4C Xylaria. 

 5B0=>; 28S282AS =091V;PH 5D5:B82=8< 4;S 5:AB@0:FVW ?>;VD5=>;V2 C ?>@V2=S==V 7 

5B0=>;>< B0 5B8;0F5B0B><. �030;P=89 2<VAB D5=>;P=8E A?>;C: C 1V><0AV 282G5=8E 

HB0<V2 20@VR202 2V4 0,33±0,07 <3 ���/3 C 5B8;0F5B0B=8E 5:AB@0:B0E 4> 5,91±0,01 <3 

���/3 C <5B0=>;P=8E 5:AB@0:B0E (707=0G5=V ?>:07=8:8 є <V=V<0;P=8< V 

<0:A8<0;P=8< 7=0G5==S< A5@54 CAVE 4>A;V465=8E HB0<V2). ' 5:AB@0:B0E 

:C;PBC@0;P=>W @V48=8 <V=V<0;P=89 B0 <0:A8<0;P=89 2<VAB D5=>;P=8E A?>;C: 1C2 

7=0G=> =86G89 – 0,07±0,01 <3 ���/<; B0 0,45 <3 ���/<;, 2V4?>2V4=>. �V4AB565==S 

F8E ?>:07=8:V2 C 48=0<VFV 4>72>;8;> 28S28B8, I> ?V: =0:>?8G5==S D5=>;P=8E 

A?>;C: 2V4@V7=S2AS 2 70;56=>ABV 2V4 HB0<C. �=0;>3VG=0 48=0<V:0 A?>AB5@V30;0AP ?@8 

4>A;V465==V 0=B8>:A840=B=>W 0:B82=>ABV 5:AB@0:BV2 1V><0A8 B0 :C;PBC@0;P=>W 

@V48=8 HB0<V2 284V2 X. polymorpha B0 X. longipes. �>A;V465=V HB0<8 ?@>S2;S;8 @V7=C 

0=B8>:A840=B=C 0:B82=VABP. !0928I89 ?>:07=8: 1C2 70DV:A>20=89 C 1V><0AV 

X. longipes ��� 2718, 5:AB@03>20=V9 <5B0=>;>< =0 9-BC 4>1C 3;818==>3> 

:C;PB82C20==S – 89,50 ± 0,03%. !09=86GC 0=B8>:A840=B=C 0:B82=VABP ?@>S2;S2 

5:AB@0:B :C;PBC@0;P=>W @V48=8 X. polymorpha ��� 2720 (19,57±0,65%) =0 5-BC 4>1C 

:C;PB82C20==S. �70є<>72’S7>: <V6 2<VAB>< D5=>;P=8E A?>;C: B0 0=B8>:A840=B=>R 

0:B82=VABR S: C 1V><0AV, B0: V 2 :C;PBC@0;P=V9 @V48=V 2AVE 4>A;V465=8E HB0<V2 1C2 

?V4B25@465=89 70 4>?><>3>R :>@5;SFV9=>3> 0=0;V7C.  
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�4V9A=5=> :><?;5:A=89 0=0;V7 ?V3<5=BC, 284V;5=>3> V7 1V><0A8 HB0<V2 284C 

X. polymorpha. �0 4>?><>3>R DV78:>-EV<VG=8E 0=0;VB8G=8E B5ABV2 B0 

A?5:B@><5B@8G=8E 4>A;V465=P >B@8<0=89 ?V3<5=B 1C;> >E0@0:B5@87>20=> S: 

<5;0=V=. #@>2545=> ?>@V2=S==S 2<VABC <5;0=V=V2 C 1V><0AV @V7=8E HB0<V2 

X. polymorpha. !09=86G0 ?@>4C:B82=VABP A8=B57C FP>3> ?V3<5=BC A?>AB5@V30;0AP 4;S 

HB0<C X. polymorpha IBK 2723 – 5,17±0,36 <3/;, =0928I0 –4;S HB0<C X. polymorpha 

��� 2737 7V 7=0G5==S< 180,32±4,16 <3/<;. 

�87=0G5=> 0=B810:B5@V0;P=C 4VR 5:AB@0:BV2 1V><0A8 B0 :C;PBC@0;P=>W @V48=8 

HB0<V2 284V2 @>4C Xylaria ?@>B8 Bacillus subtilus, Escherichia coli, Staphylococcus 

aureus, Klebsiella pneumoniae B0 Pseudomonas aeruginosa. "B@8<0=V @57C;PB0B8 

2:070;8 =0 28IC 0=B810:B5@V0;P=C 0:B82=VABP 5:AB@0:BV2 :C;PBC@0;P=>W @V48=8 C 

?>@V2=S==V 7 5:AB@0:B0<8 1V><0A8, ?@8 FP><C 70DV:A>20=V 7>=8 70B@8<:8 @>ABC 

10:B5@V0;P=8E :>;>=V9 A:;040;8 2V4 10 4> 14 << B0 2V4 10 4> 17 <<, 2V4?>2V4=>. �0 

4V0<5B@>< 7>= 70B@8<:8 @>ABC B0 :V;P:VABR HB0<V2 284V2 @>4C Xylaria, I> ?@>S28;8 

0=B810:B5@V0;P=C 0:B82=VABP, =091V;PHC 5D5:B82=VABP 1C;> 2V4<VG5=> ?@>B8 

P. aeruginosa. "B@8<0=V 40=V AB0=>2;SBP >A>1;8289 V=B5@5A 7 >3;S4C =0 =0;56=VABP 

FP>3> <V:@>>@30=V7<C 4> B0:8E, I> <0RBP 28A>:89 @V25=P ?@V>@8B5BC I>4> @>7@>1:8 

=>28E 5D5:B82=8E V 157?5G=8E ;V:0@AP:8E 70A>1V2 0=B8<V:@>1=>W 4VW. 

' ?V4AC<:C 4;S :>6=>3> 284C (?@54AB02;5=>3> >:@5<8<8 HB0<0<8) 

@>7@>1;5=> ?0A?>@B8, I> 2:;RG0RBP @5:><5=40FVW 7V 715@565==S 2535B0B82=>3> 

<VF5;VR in vitro, <VABSBP 40=V I>4> 284>2>W V45=B8DV:0FVW, >A>1;82>AB59 @>ABC B0 

<>@D>;>3VW :>;>=V9 =0 @V7=8E 6828;P=8E A5@54>28I0E, B5<?5@0BC@=8E @568<V2 

:C;PB82C20==S B0 715@V30==S, :@8B8G=8E B5<?5@0BC@ @>ABC, 0=B03>=VAB8G=8E 

2;0AB82>AB59 2V4=>A=> V=H8E 3@81V2, 1V>A8=B5B8G=>W 0:B82=>ABV. 

�;RG>2V A;>20: Ascomycota, Xylaria, 0=B810:B5@V0;P=0 0:B82=VABP, 

0=B8>:A840=B=0 0:B82=VABP, 3@818, IBK, V=45:A 0=B03>=V7<C, :C;PBC@0;P=0 @V48=0, 

<5;0=V=, <VF5;V0;P=0 1V><0A0, <>@D>;>3VS, ?>;VD5=>;8, A5@54=S H284:VABP 

@04V0;P=>3> @>ABC <VF5;VR, '(-A?5:B@>D>B><5B@VS. 
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SUMMARY 

 

Atamanchuk A.R. Biological characteristics of Xylaria Hill ex Schrank species 

in culture. – Qualifying scientific work, manuscript. 

Thesis for a scientific degree of Doctor of Philosophy, Program Subject Area 091 

Biology. – M.G. Kholodny Institute of Botany of the National Academy of Sciences of 

Ukraine, Kyiv, 2021. 

This dissertation provides results of the thorough research of 28 strains of seven 

Xylaria species studied for their cultural and morphological features, growth 

characteristics under different cultivation conditions, biosynthetic activity and 

interspecific interactions with other fungi. The thesis presents experimentally obtained 

data on the content of various biologically active compounds in mycelial biomass and 

culture liquid of Xylaria strains: polysaccharides, polyphenols, melanins, antioxidant and 

antibacterial activity.  

The morphological and cultural characteristics of mycelial colonies were described, 

with the greatest variability of morphological characters found for X. polymorpha strains, 

while strains of X. longipes and X. hypoxylon were shown to have significantly less 

variation in their pigmentation, texture and density. Despite the significant phenotypic 

variability among the strains, some of the morphological characteristics were distinguished 

for the species. Based on the radial growth rates, the studied strains of Xylaria species can 

be classified as slow-growing (growth rate less than 4 mm/day). The analysis of the 

mycelial growth of the studied strains of Xylaria species on nutrient media of different 

composition has not revealed a statistically significant difference.  

There was no evidence of growth of Xylaria strains at elevated temperatures – none 

of the strains examined were capable of growing at 36.0±0.1 °C. Depending on the species, 

the upper temperature limit above which the vegetative mycelium would no longer grow 

ranged from 36±0.1 °C to 41±0.1 °C. 
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Phylogenetic relationships inferred from the internal transcribed spacer (ITS), ³-

tubulin (TUB2) and RNA polymerase II (RPB2) regions sequences of 10 strains of 6 

Xylaria species were investigated. The phylogenetic trees constructed by the Maximum 

Likelyhood and Neighbor-joining methods were topologically identical except for branch-

supporting values. Obtained trees indicated that strains of Xylaria species from the IBK 

Culture Collection merged in distinct clades, as the result species affiliation of cultures 

was confirmed. 

Interspecific interactions of strains of Xylaria species with other fungi were 

evaluated in dual culture experiments. Antagonistic activity of the studied Xylaria strains 

against Aspergillus niger, Candida albicans, Fusarium solani, Mucor plumbeus, 

Penicillium polonicum and Trichoderma viride was revealed. Generally, the inhibiting 

activity of Xylaria strains against the listed fungi comprised a deadlock, consisting in 

mutual inhibition at mycelial contact or at a distance, or replacement of colonies by partial 

or complete overgrowth. Most frequently, the ability to grow over F. solani, M. plumbeus 

and C. albicans colonies was noted. The interaction of some Xylaria species with A. niger 

and P. polonicum occurred at a distance, accompanied by formation of an inhibition zone 

between colonies. This is of particular interest, since the antagonism between fungi 

without mycelial contact may be the result of volatile or diffuse antifungal compounds 

production.  

The calculation of quantitative indicators to assess the ability of the studied Xylaria 

strains to compete with test cultures (antagonism indexes) revealed higher values for 

X. polymorpha and X. longipes strains compared to other Xylaria species. The highest 

antagonism index among all the studied strains amounted 20 and was recorded for 

X. polymorpha IBK 2720. Considering high antagonistic activity against opportunistic 

pathogens, a significant potential of the studied Xylaria strains as biological control agents 

can be suggested. 

The data on the dynamics of endo- and exopolysaccharide synthesis by 

X. polymorpha and X. longipes strains under deep cultivation conditions were obtained and 

compared. The endopolysaccharide content ranged from 32.30±0.87 mg/g to 120.00±0.67 
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mg/g for X. polymorpha strains and 38.75±0.77 mg/g to 98.33±1.55 mg/g for X. longipes 

strains, respectively. Strains of X. longipes also produced lower quantities of 

exopolysaccharides compared to X. polymorpha strains with amounts of 0.15±0.01 mg/ml 

to 0.41±0.01 mg/ml and from 0.47±0.02 mg/ml to 1.00±0.02 mg/ml, respectively. 

Comparison of the dynamics of biomass, endo- and exopolysaccharides accumulation by 

X. polymorpha and X. longipes cultures revealed differences in the synchrony of these 

processes for different strains. 

The dynamics of phenolic compounds content and antioxidant activity in different 

extracts of biomass and culture liquid of X. polymorpha and X. longipes strains grown 

under deep cultivation conditions was studied. It was determined that the solvent had a 

significant effect on the amount of phenolic compounds extracted from the biomass of the 

studied strains of Xylaria species. Methanol was the most effective solvent for phenolic 

extraction compared to ethanol and ethyl acetate. The total content of phenolic compounds 

in the biomass of the studied strains ranged from 0.33±0.07 ¼g GAE/g in ethyl acetate 

extracts to 5.91±0.01 mg GAE/g in methanol extracts (the indicated values are the 

minimum and maximum among all the studied strains). In the culture liquid extracts, the 

content of phenolic compounds was significantly lower with minimum and maximum 

values of 0.07±0.01 mg GAE/ml and 0.45 mg GAE/ml, respectively. 

Studying the parameters dynamically revealed that the peak of phenolic compounds 

accumulation differed depending on the strain. Similar dynamics were observed when 

investigating the antioxidant activity of biomass and culture liquid extracts of 

X. polymorpha and X. longipes strains. The highest value was recorded in the biomass of 

X. longipes IBK 2718, extracted with methanol after 9 days of deep cultivation 

(89.50±0.03%). The lowest antioxidant activity was observed in the culture liquid extract 

of X. polymorpha IBK 2720 (19.57±0.65%) on the 5th day of cultivation. The correlation 

between the content of phenolic compounds and antioxidant activity in both biomass and 

culture liquid was confirmed by the correlation analysis. 

A comprehensive analysis of the pigment isolated from the biomass of 

X. polymorpha strains was conducted. Based on the analytical chemical tests and 
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spectroscopic studies the pigment was characterised as melanin. Melanin production by 

different X. polymorpha strains was investigated. The lowest productivity of the synthesis 

of this pigment was observed for the strain X. polymorpha IBK 2723 –5.17±0.36 mg/l, the 

highest – for the strain X. polymorpha IBK 2737 with a value of 180.32±4.16 mg/ml. 

The antibacterial effect of biomass and culture liquid extracts of strains of the 

Xylaria species against Bacillus subtilus, Escherichia coli, Staphylococcus aureus, 

Klebsiella pneumoniae and Pseudomonas aeruginosa was determined. The results 

indicated a higher antibacterial activity of culture liquid extracts compared to biomass 

extracts, with the recorded inhibition zones ranging from 10 to 14 mm and from 10 to 17 

mm, respectively. In terms of the diameter of the inhibition zones and the number of strains 

of Xylaria species that showed antibacterial activity, the greatest antibacterial effect was 

observed against P. aeruginosa. The data obtained are of particular interest with regard to 

the fact that these test cultures are prioritized for the development of new effective and 

safe antimicrobial drugs according to the World Health Organization. 

In summary, for each species (represented by certain strains), a passport has been 

developed. Strain passports include recommendations for the preservation of vegetative 

mycelium in vitro and contain data on culture origin, mycelial growth characteristics, 

morphology of colonies on different nutrient media, temperature regimes of cultivation 

and storage, critical growth temperatures, antagonistic properties towards other fungi, 

antibacterial and biosynthetic activity. 

Keywords: Ascomycota, Xylaria, antagonism index, antibacterial activity, 

antioxidant activity, culture liquid, fungi, IBK, melanin, morphology, mycelial biomass, 

polyphenols, radial growth rate of mycelium, UV-spectrophotometry. 
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"1ґ@C=BC20==O 281>@C B5<8 4>A;V465==O. Xylaria Hill ex Schrank є 

=09G8A5;P=VH8< @>4>< C @>48=V Xylariaceae (Xylariales, Sordariomycetes, 

Ascomycota), S:89 =0;VGCє 1;87P:> 300 284V2 (Kirk et al., 2008). *5 H8@>:> 

@>7?>2AR465=89 ?>;V<>@D=89 @V4 ?V@5=><VF5BV2, 1V;PHVABP ?@54AB02=8:V2 S:>3> є 

A0?@>B@>D0<8 B0 5=4>DVB0<8 (Rogers et al., 2005; Thomas et al., 2016; Cañón et al., 

2019). �>A;V465==S >AB0==VE 45ASB8;VBP >E>?;RRBP A8AB5<0B8:C, DV;>35=5B8G=C 

@5:>=AB@C:FVR, 5:>;>3VG=5 7=0G5==S B0 270є<>72'S7>: <V6 AB04VS<8 B5;5><>@D8 B0 

0=0<>@D8 3@81V2 @>48=8 Xylariaceae. �=0G=C :V;P:VABP =0?@0FR20=P ?@8A2SG5=> 

4>A;V465==R 1V>;>3VG=> 0:B82=8E @5G>28=, 284V;5=8E V7 ?;>4>28E BV; V 

2535B0B82=>3> <VF5;VR >:@5<8E 284V2 @>4C Xylaria. �8S2;5=>, I> A?>;C:8, >B@8<0=V 

7 <VF5;VR B0 ?;>4>28E BV; F8E 3@81V2, 0 B0:>6 :C;PBC@0;P=>W @V48=8 70 @V7=8E C<>2 

:C;PB82C20==S, ?@>S2;SRBP @S4 206;828E <548:>-1V>;>3VG=8E 2;0AB82>AB59. #@>B5 

4> ?>G0B:C =0H8E 4>A;V465=P 2V4><>ABV I>4> 1V>;>3VG=8E >A>1;82>AB59 

2535B0B82=>3> <VF5;VR HB0<V2 284V2 @>4C Xylaria, >B@8<0=8E V7 ?;>4>28E BV;, 

7V1@0=8E =0 B5@8B>@VW ':@0W=8, 1C;8 2V4ACB=V.  

#@54AB02=8:8 @>4C Xylaria 45<>=AB@CRBP 7=0G=C 20@V015;P=VABP C <>@D>;>3VW, 

I> CA:;04=Rє WE V45=B8DV:0FVR B0 48D5@5=FV0FVR 1;87P:>A?>@V4=5=8E 284V2. 

 >;5:C;S@=V <5B>48 4>A;V465==S, 7>:@5<0 ?>A;V4>2=>AB59 2=CB@VH=P>3> 

B@0=A:@81>20=>3> A?59A5@0 B0 35=V2, I> :>4CRBP ³-BC1C;V=, α-0:B8=, 4@C3C 

AC1>48=8FR �!�-70;56=>W $!�-?>;V<5@078 B>I>, ?>;53HCRBP 284>2C 

48D5@5=FV0FVR @>4C Xylaria (Hsieh et al., 2010). #@>B5 V=>4V 2V4><>ABV ?@> 

?>A;V4>2=>ABV �!� =5 <>6CBP 1CB8 28:>@8AB0=V C B0:A>=><VW, =0?@8:;04, :>;8 

V45=B8G=VABP B8?>28E <0B5@V0;V2 01> ?>A;V4>2=>AB59, 45?>=>20=8E 4> 1078 40=8E є 

AC<=V2=>R. &><C B>G=VABP V45=B8DV:0FVW 70157?5GCєBPAS C :><1V=0FVW <>;5:C;S@=8E 

40=8E V7 45B0;P=8< >?8A>< <>@D>;>3VG=8E >7=0: C ?@8@>4V B0 :C;PBC@V. 

�@0E>2CRG8, I> ?@54AB02=8:8 @>4C Xylaria G0AB> 70;8H0RBPAS AB5@8;P=8<8 2 

:C;PBC@V, B>1B> 70 2V4ACB=>ABV B5;5><>@D=8E >7=0:, B0:V E0@0:B5@8AB8:8 :>;>=V9 S: 
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H284:VABP @>ABC, :>;V@, <>@D>;>3VS ?>25@E=V :>;>=VW B0 V=HV =01C20RBP >A>1;82>3> 

7=0G5==S 4;S V45=B8DV:0FVW B0 ?V4B@8<0==S AB01V;P=>W :C;PBC@8. 

":@V< B>3>, VA=CRBP ;VB5@0BC@=V 2V4><>ABV, 73V4=> 7 S:8<8 1V;PHVABP 

<>@D>;>3VG=8E >7=0: V 40=8E I>4> <>;5:C;S@=>W DV;>35=VW @>48=8 Xylariaceae, 

70A=>20=8E =0 0=0;V70E ?>A;V4>2=>AB59 @81>A><0;P=8E 35=V2 �!�, C73>46CRBPAS 7 

@>7?>4V;>< E0@0:B5@=8E 2B>@8==8E <5B01>;VBV2 (Stadler & Hellwig, 2005; Stadler, 

2011). %5@54 <5B01>;VBV2, A8=B57>20=8E ?@54AB02=8:0<8 @>4C Xylaria, 1C;8 28S2;5=V 

@V7=V :;0A8 A?>;C:, B0:V S: B5@?5=8 B0 B5@?5=>W48, AB5@>W48, ?>;VA0E0@848, D5=>;8 

B>I>. �030B> 7 F8E A?>;C: ?@>S2;SRBP 0=B810:B5@V0;P=C, 0=B8DC=30;P=C, 

F8B>B>:A8G=C, 0=B82V@CA=C, 0=B8E>;V=5AB5@07=C B0 V=HV 1V>;>3VG=V 0:B82=>ABV (Linh 

et al., 2014; Song et al., 2014; Elias et al., 2018; Kim et al., 2018). � >3;S4C =0 F5, V=B5@5A 

4> ?@54AB02=8:V2 @>4C Xylaria S: ?@>4CF5=BV2 1V>;>3VG=> 0:B82=8E @5G>28= 4;S 

D0@<0:>;>3VG=8E FV;59 7@>AB0є. 

�V4><>, I> =0 @VAB V <5B01>;VG=C 0:B82=VABP 3@81V2 2?;820RBP B0:V D0:B>@8 S: 

@!, B5<?5@0BC@0, :>=F5=B@0FVS V>=V2 <5B0;V2, 465@5;0 2C3;5FR B0 07>BC, B@820;VABP 

:C;PB82C20==S B>I>. #@>B5 2 ;VB5@0BC@V =02545=> ?>@V2=S=> <0;> 2V4><>AB59 I>4> 

>?B8<V70FVW C<>2 :C;PB82C20==S 284V2 @>4C Xylaria. �451V;PH>3> 4>A;V465==S 

A?@S<>20=V =0 287=0G5==S AB@C:BC@8, E0@0:B5@8AB8: B0 <548:>-1V>;>3VG=8E 

2;0AB82>AB59 A?>;C:, 284V;5=8E 7 ?@54AB02=8:V2 @>4C. �0@B> B0:>6 707=0G8B8, I> 

?5@5206=0 :V;P:VABP HB0<V2-?@>4CF5=BV2 1C;8 287=0G5=V =0 @V2=V @>4C. �> B>3> 6 4;S 

4>A;V465==S 1V>;>3VW 284V2 @>4C Xylaria ?5@5206=> 28:>@8AB>2C20;8 HB0<8, I> 

1C;8 284V;5=V 7V 7@07:V2 V7 :@0W= #V245==>-%EV4=>W �7VW, #V245==>W B0 #V2=VG=>W 

�<5@8:8. �> ?>G0B:C =0H>3> 4>A;V465==S 1C;8 2V4ACB=V 2V4><>ABV I>4> ?@>4C:FVW 

1V>;>3VG=> 0:B82=8E @5G>28= HB0<0<8 284V2 @>4C Xylaria C:@0W=AP:>3> ?>E>465==S. 

"B65, 282G5==S 2?;82C @S4C G8==8:V2 =0 1V>;>3VG=V 2;0AB82>ABV HB0<V2 284V2 @>4C 

Xylaria, I> 715@V30RBPAS C �>;5:FVW :C;PBC@ H0?8=:>28E 3@81V2 �=AB8BCBC 1>B0=V:8 

V<.  .�. )>;>4=>3> (���) B0 WW ?>?>2=5==S =>28<8 HB0<0<8 є 4>FV;P=8<. 

�2060RG8 =0 ?@>1;5<0B8G=VABP B0:A>=><VW @>4C Xylaria, 0 B0:>6 =0 H8@>:89 

A?5:B@ 1V>;>3VG=>W 0:B82=>ABV 9>3> ?@54AB02=8:V2 B0 WE ?>B5=FV9=5 28:>@8AB0==S C 
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1V>B5E=>;>3VG=8E FV;SE, 4>A;V465==S 1V>;>3VW =>28E HB0<V2 284V2 @>4C Xylaria C 

:C;PBC@V є 0:BC0;P=8<. 

 5B0 @>1>B8: 4>A;V48B8 1V>;>3VG=V >A>1;82>ABV HB0<V2 284V2 @>4C Xylaria 70 

@V7=8E C<>2 :C;PB82C20==S. 

�;S 4>AS3=5==S <5B8 1C;> 287=0G5=> B0:V 70240==O: 

1. �84V;8B8 =>2V HB0<8 284V2 @>4C Xylaria V7 ?@8@>4=>3> <0B5@V0;C 7 @V7=8E 

35>3@0DVG=8E 7>= ':@0W=8 V ?>?>2=8B8 =8<8 �>;5:FVR :C;PBC@ H0?8=:>28E 3@81V2 

�=AB8BCBC 1>B0=V:8 V<.  .�. )>;>4=>3> (���). 

2. �AB0=>28B8 >A>1;82>ABV @>ABC 2535B0B82=>3> <VF5;VR 284V;5=8E HB0<V2, 

9>3> <>@D>;>3VG=V E0@0:B5@8AB8:8 =0 6828;P=8E A5@54>28I0E @V7=>3> A:;04C. 

3. �7 28:>@8AB0==S< <5B>4V2 <>;5:C;S@=>W 1V>;>3VW 7’SAC20B8 35=5B8G=C 

@V7=><0=VB=VABP HB0<V2, 284V;5=8E C :C;PBC@C B0 ?V4B25@48B8 WE=R 284>2C 

?@8=0;56=VABP. 

4."FV=8B8 2?;82 ?V428I5=8E B5<?5@0BC@ =0 68BBє740B=VABP <VF5;VR HB0<V2 

284V2 @>4C Xylaria. 

5. "FV=8B8 0=B03>=VAB8G=C 740B=VABP HB0<V2 284V2 @>4C Xylaria I>4> V=H8E 

3@81V2. 

6. �>A;V48B8 48=0<V:C @>ABC B0 A8=B57C 5=4>- B0 5:7>?>;VA0E0@84V2 >:@5<8<8 

HB0<0<8 2 C<>20E 3;818==>3> :C;PB82C20==S. 

7. �>A;V48B8 48=0<V:C 2<VABC D5=>;P=8E A?>;C: C 1V><0AV B0 :C;PBC@0;P=V9 

@V48=V >:@5<8E HB0<V2 284V2 @>4C Xylaria. 

8. �>A;V48B8 48=0<V:C 0=B8>:A840=B=>W 0:B82=>ABV 1V><0A8 B0 :C;PBC@0;P=>W 

@V48=8 >:@5<8E HB0<V2 284V2 @>4C Xylaria. 

9. �AB0=>28B8 2<VAB V ?@>4C:B82=VABP A8=B57C <5;0=V=V2 >:@5<8<8 HB0<0<8 

284V2 @>4C Xylaria. 
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10. "FV=8B8 0=B810:B5@V0;P=C 740B=VABP 1V><0A8 B0 :C;PBC@0;P=>W @V48=8 

>:@5<8E HB0<V2 284V2 @>4C Xylaria. 

"1’є:B 4>A;V465==S: G8ABV :C;PBC@8 28 HB0<V2 7 284V2 @>4C Xylaria. 

#@54<5B 4>A;V465==S: 1V>;>3VG=V >A>1;82>ABV HB0<V2 284V2 @>4C Xylaria C 

:C;PBC@V. 

 5B>48 4>A;V465==O. �;S 28@VH5==S ?>AB02;5=8E 70240=P 1C;> 28:>@8AB0=> 

7030;P=>2V4><V <V:>;>3VG=V, <V:@>1V>;>3VG=V, DV7V>;>3>-1V>EV<VG=V, <>;5:C;S@=>-

35=5B8G=V, EV<V:>-0=0;VB8G=V <5B>48 @>1>B8, A2VB;>2C B0 A:0=C20;P=C 5;5:B@>==C 

<V:@>A:>?VR, A?5:B@>D>B><5B@VR, AB0B8AB8G=V <5B>48 >1@>1:8 @57C;PB0BV2. 

!0C:>20 =>287=0 >B@8<0=8E @57C;ьB0BV2. '?5@H5 ?@>2545=> 4>A;V465==S 

<>@D>;>3>-:C;PBC@0;P=8E E0@0:B5@8AB8: 28 HB0<V2 7 284V2 @>4C Xylaria 7 �>;5:FVW 

:C;PBC@ H0?8=:>28E 3@81V2 (IBK) �=AB8BCBC 1>B0=V:8 V<.  .�. )>;>4=>3> !�! 

':@0W=8. ' @57C;PB0BV 5:A?5@8<5=B0;P=8E 4>A;V465=P =0 6828;P=8E A5@54>28I0E 

@V7=>3> A:;04C 7’SA>20=> :><?;5:A :C;PBC@0;P=>-<>@D>;>3VG=8E >7=0: 

2535B0B82=>3> <VF5;VR, I> <0RBP B0:A>=><VG=5 7=0G5==S. �?5@H5 4>A;V465=> 

0=B03>=VAB8G=C 740B=VABP CAVE HB0<V2 284V2 @>4C Xylaria 7 �>;5:FVW :C;PBC@ І�� 

I>4> V=H8E 3@81V2, C B><C G8A;V >?>@BC=VAB8G=8E ?0B>35=V2 B0 <V:>DV;V2. '?5@H5 

2AB0=>2;5=> 2<VAB B0 ?@>4C:B82=VABP A8=B57C ?V3<5=BC <5;0=V=C 4;S 10 HB0<V2 

Xylaria polymorpha (Pers.) Grev. B0 >E0@0:B5@87>20=> 9>3> DV78:>-EV<VG=V 

2;0AB82>ABV. �?5@H5 >B@8<0=> 2V4><>ABV I>4> 48=0<V:8 A8=B57C 5=4>- B0 

5:7>?>;VA0E0@84V2 C 2535B0B82=><C <VF5;VW 4 HB0<V2 2 284V2 Xylaria. �?5@H5 

2AB0=>2;5=> 48=0<V:C 2<VABC D5=>;P=8E A?>;C: B0 0=B8>:A840=B=>W 0:B82=>ABV 

5:AB@0:BV2 1V><0A8 B0 :C;PBC@0;P=>W @V48=8 ?@54AB02=8:V2 @>4C Xylaria. �87=0G5=> 

2?;82 @>7G8==8:V2 4;S 5:AB@0:FVW =0 707=0G5=V ?>:07=8:8. 

#@>2545=> 4>A;V465==S 0=B8<V:@>1=8E 2;0AB82>AB59 5:AB@0:BV2 1V><0A8 B0 

:C;PBC@0;P=>W @V48=8 ?@54AB02=8:V2 @>4C Xylaria, 2 @57C;PB0BV S:8E 28S2;5=> 

0=B810:B5@V0;P=C 0:B82=VABP 5:AB@0:BV2 1V><0A8 B0 :C;PBC@0;P=>W @V48=8 10 HB0<V2 



21 

 

5 284V2 @>4C Xylaria ?@>B8 42>E 3@0<-?>78B82=8E B0 B@P>E 3@0<-=530B82=8E 

<V:@>>@30=V7<V2. 

#@0:B8G=5 7=0G5==O >B@8<0=8E @57C;ьB0BV2. #>?>2=5=> �>;5:FVR :C;PBC@ 
H0?8=:>28E 3@81V2 (IBK) �=AB8BCBC 1>B0=V:8 V<.  .�. )>;>4=>3> !�! ':@0W=8 26 

HB0<0<8 7 284V2 @>4C Xylaria, S:V 1C;8 284V;5=V C G8ABV :C;PBC@8 7V AB@><, 7V1@0=8E 

=0 B5@8B>@VW ':@0W=8. �0 4>?><>3>R <>;5:C;S@=>-35=5B8G=8E <5B>4V2 ?V4B25@465=> 

284>2C ?@8=0;56=VABP 10 HB0<V2 6 284V2 @>4C Xylaria 7 �>;5:FVW :C;PBC@ 

H0?8=:>28E 3@81V2 (IBK) B0 45?>=>20=> 2V4?>2V4=V =C:;5>B84=V ?>A;V4>2=>ABV 4> 

<V6=0@>4=>W 1078 40=8E GenBank. �5B0;P=> >?8A0=> <>@D>;>3>-:C;PBC@0;P=V 

E0@0:B5@8AB8:8 2535B0B82=>3> <VF5;VR 7 284V2 @>4C Xylaria, S:V 4>?>2=RRBP 

:@8B5@VW >FV=:8 B0:A>=><VG=>W ?@8=0;56=>ABV HB0<V2 ?@8 715@V30==V in vitro. !040=> 

@5:><5=40FVW I>4> 715@V30==S 2535B0B82=>3> <VF5;VR :C;PBC@ 284V2 Xylaria in vitro, 

2:070=> C<>28 :C;PB82C20==S B0 1V>;>3VG=V >A>1;82>ABV HB0<V2.  

�C;0 28S2;5=0 0=B810:B5@V0;P=0 0:B82=VABP 5:AB@0:BV2 1V><0A8 B0 

:C;PBC@0;P=>W @V48=8 10 HB0<V2 5 284V2 @>4C Xylaria ?@>B8 <V:@>>@30=V7<V2 7 

:@8B8G=>W 3@C?8 ?@V>@8B5B=8E 10:B5@V0;P=8E ?0B>35=V2, 4;S S:8E, 73V4=> 7 �""� 

(�A5A2VB=S >@30=V70FVS >E>@>=8 74>@>2’S), є 0:BC0;P=8< ?>HC: =>28E 70A>1V2 

0=B8<V:@>1=>W 4VW. "B@8<0=V @57C;PB0B8 I>4> 1V>A8=B5B8G=>W 0:B82=>ABV 

4>A;V465=8E HB0<V2 284V2 @>4C Xylaria <>6CBP A;C3C20B8 ?V4�@C=BS< 4;S 2V41>@C 

HB0<V2-?@>4CF5=BV2 B0 ?>40;PH>3> WE 28:>@8AB0==S C 1V>B5E=>;>3VW.  

"A>18AB89 2=5A>:. $>1>B0 є A0<>ABV9=8< 4>A;V465==S< 48A5@B0=B:8, S:>R 
1C;> ?@>0=0;V7>20=> =0C:>2C ;VB5@0BC@C 70 B5<>R 48A5@B0FV9=>3> 4>A;V465==S, 

28:>=0=> >A=>2=89 >1AS3 5:A?5@8<5=B0;P=>W @>1>B8, C7030;P=5=>, V=B5@?@5B>20=> 

B0 AB0B8AB8G=> >1@>1;5=> >45@60=V 40=V 5:A?5@8<5=BV2. 

#;0=C20==S 4>A;V465==S B0 >13>2>@5==S >B@8<0=8E 40=8E 1C;> ?@>2545=> 70 

CG0ABV =0C:>2>3> :5@V2=8:0 4.1.=., ?@>D. !.�. �VAP:>, @57C;PB0B8 28A2VB;5=> C 

A?V;P=8E ?C1;V:0FVSE. 



22 

 

�2'O7>: @>1>B8 7 =0C:>28<8 ?@>3@0<0<8, ?;0=0<8, B5<0<8. �8A5@B0FV9=0 

@>1>B0 28:>=0=0 C 2V44V;V <V:>;>3VW �=AB8BCBC 1>B0=V:8 V<.  .�. )>;>4=>3> !�! 

':@0W=8 2V4?>2V4=> 4> ?;0=V2 !�$ 70 B5<>R № 468 «�V>;>3VG=0 0:B82=VABP HB0<V2 

�>;5:FVW :C;PBC@ H0?8=:>28E 3@81V2 �=AB8BCBC 1>B0=V:8 IBK» (№ 45@602=>W 

@5єAB@0FVW – 0120U101111). 

�?@>10FVO @57C;ьB0BV2 48A5@B0FVW. "A=>2=V ?>;>65==S 48A5@B0FVW 1C;8 
?@54AB02;5=V B0 >13>2>@5=V =0 70AV40==SE 2V44V;C <V:>;>3VW �=AB8BCBC 1>B0=V:8 V<. 

 .�. )>;>4=>3> !�! ':@0W=8,  V6=0@>4=V9 :>=D5@5=FVW <>;>48E 2G5=8E 

«�:BC0;P=V ?@>1;5<8 1>B0=V:8 B0 5:>;>3VW» (�8W2, 2021; �20=>-(@0=:V2AP:, 2023), 

=0C:>2>-?@0:B8G=V9 :>=D5@5=FVW « >;>4P B0 ACG0A=V ?@>1;5<8 <V:@>1V>;>3VW V 

2V@CA>;>3VW» (�8W2, 2022),  V6=0@>4=V9 =0C:>2>-?@0:B8G=V9 :>=D5@5=FVW 

«�V>B5E=>;>3VS ))� AB>;VBBS» (�8W2, 2023) B0  V6=0@>4=V9 =0C:>2>-?@0:B8G=V9 

:>=D5@5=FVW «Modern Approaches in the Study of the Plant Kingdom» (�0:C, 2023). 

#C1;V:0FVW. �0 <0B5@V0;0<8 48A5@B0FV9=>W @>1>B8 >?C1;V:>20=> 4 AB0BBV, 7 =8E 

3 – C ?5@V>48G=8E D0E>28E 2840==SE ':@0W=8, 1 – C 70@C1V6=><C D0E>2><C 2840==V, 

0 B0:>6 5 B57 4>?>2V459 C =0C:>28E 71V@=8:0E 28I5707=0G5=8E :>=D5@5=FV9. 

"1AO3 V AB@C:BC@0 @>1>B8. �8A5@B0FVS A:;040єBPAS 7V 2ABC?C B0 6 @>74V;V2, 

28A=>2:V2, A?8A:C 28:>@8AB0=8E 465@5;, S:89 <VAB8BP 244 ?>A8;0==S (7 S:8E 23 

:8@8;8F5R, 221 ;0B8=8F5R), B@P>E 4>40B:V2. �030;P=89 >1AS3 @>1>B8 A:;040є 209 

AB>@V=>:. "A=>2=0 G0AB8=0 48A5@B0FVW 28:;045=0 =0 140 AB>@V=:0E, <VAB8BP 56 

@8AC=:V2 B0 13 B01;8FP. 

�6FBD>4 6<E?B6?Rє M<DG 68SKAVEFP A4G>B6B@G >9DV6A<>G 8-DG 5VB?B7VKA<I A4G> 

!.�. �VEP>B, 6EV@ ECV6DB5VFA<>4@ 6V88V?G @V>B?B7VW ІAEF<FGFG 5BF4AV>< V@.  .�. 

)B?B8AB7B !�! '>D4WA<, 4 F4>B: ECV6DB5VFA<>4@ 6V88V?G HVFB7BD@BAB?B7VW >.5.A. 

�.". $B@4A9A>B, �.�. ЧG5, 6V88V?G @9@5D4AB?B7VW F4 HVFBIV@VW >.5.A. ".�. #B?VMG>G, 

>.5.A. !.(.  <I4=?9A>B, 6V88V?G HV>B?B7VW, ?VI9AB?B7VW F4 5DVB?B7VW 8.5.A. &.І. 

 <I4=?R> F4 >.5.A. %.". !<CBD>B ;4 8BCB@B7G G CDB6989AAV 8BE?V8:9AP, ;5BDV 

@4F9DV4?V6 F4 VAL<I 4EC9>F4I CD< 6<>BA4AAV JVєW 8<E9DF4JV=ABW DB5BF<. #B8S>4 
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ECV6DB5VFA<>4@ 6V88V?G BCF<>< V EC9>FDBE>BCVW ІAEF<FGFG HV;<>< A4CV6CDB6V8A<>V6 

V@. �.Є. �4L>4DPB64 !�! '>D4WA< CDBH., 8. H.-@.A. �.�. �:474A F4 8B>F. HV?. !.�. 

 4;GDG ;4 8BCB@B7G G CDB6989AAV EC9>FDBE>BCVKA<I 8BE?V8:9AP. �9?<>4 68SKAVEFP 

�5DB=A<@ %<?4@ '>D4WA< ;4 @B:?<6VEFP :<F< F4 CD4JR64F< 6 G@B64I 6BєAAB7B 

EF4AG. 
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$"���� 1 

"��/� %'+�%!"�" %&�!' �"%�����!Ь #$��%&��!���� 

$"�' XYLARIA HILL EX SCHRANK 

 

"AB0==V<8 @>:0<8 @>7H8@8;8AS <>6;82>ABV 28:>@8AB0==S :C;PBC@ 3@81V2 4;S 

>B@8<0==S @V7=8E 1V>;>3VG=> 0:B82=8E @5G>28= 7024S:8 0:B82=8< 4>A;V465==S< C 

30;C7V 5:A?5@8<5=B0;P=>W <V:>;>3VW. %5@54 ?@54AB02=8:V2 2V44V;C Ascomycota 7=0G=0 

C2030 4>A;V4=8:V2 1C;0 ?@84V;5=0 3@810< ?>@S4:C Xylariales, S:V є :>A<>?>;VB0<8 B0 

?>@V2=S=> ;53:> 284V;SRBPAS 7 ?@8@>4=>3> <0B5@V0;C 2 G8ABC :C;PBC@C, 

E0@0:B5@87CRBPAS H284:8< @>AB>< <VF5;VR, =5 ?>B@51CRBP A:;04=8E 6828;P=8E 

A5@54>28I 4;S :C;PB82C20==S (Rogers, 1979a; Chen et al., 2013).  

�3V4=> 7 40=8<8, =02545=8<8 C 2011 @>FV I>4> AB0=C 4>A;V465=P >:@5<8E 

@>4V2 ?V4@>48= Hypoxyloideae B0 Xylarioideae 2V4=>A=> CAVєW @>48=8 Xylariaceae, @V4 

Xylaria є G8 =5 =091V;PH 282G5=8<. #@>B5 1V;PHVABP 40=8E AB>A>2=> ?@54AB02=8:V2 

FP>3> @>4C AB>ACRBPAS WE <>@D>;>3VW B0 E5<>B0:A>=><VW, 2 B>9 G0A S: <>;5:C;S@=>-

35=5B8G=V B0 :C;PBC@0;P=>-<>@D>;>3VG=V 0A?5:B8 <5=H 4>A;V465=V (Stadler, 2011). 

�030B> 284V2 @>4C Xylaria 22060RBPAS :><?;5:A=8<8, 0465 70 @0EC=>: 

:>A<>?>;VB87<C B0 =0S2=>ABV 1030BP>E >?8AV2 B5;5><>@D=8E B0 0=0<>@D=8E >7=0:, 

=02545=8E =570;56=8<8 4>A;V4=8:0<8, 40=V I>4> =8E G0AB> є AC?5@5G;828<8. 

%CG0A=V <>;5:C;S@=>-35=5B8G=V <5B>48 4>?><030RBP C 28@VH5==V ?8B0=P I>4> 

B0:A>=><VW FP>3> @>4C, >A:V;P:8 V=D>@<0FVS ?@> =C:;5>B84=V ?>A;V4>2=>ABV =040є 

<>6;82VABP ?>2'S70B8 0=0<>@D=V B0 B5;5><>@D=V B0:A>=8. �C;PBC@0;P=>-

<>@D>;>3VG=V >7=0:8 B0:>6 =01C20RBP >A>1;82>3> 7=0G5==S 4;S B0:A>=><VW FP>3> 

@>4C, >A>1;82> B8E ?@54AB02=8:V2, S:V є 5=4>DVB0<8.  

�BV<, >A:V;P:8 40=89 @V4 є 4>A8BP 25;8:8< V =04728G09=> @V7=><0=VB=8<, C 

9>3> A:;04V є G8<0;> AC<=V2=8E A8=>=V<VG=8E =072, S:V ?>B@51CRBP ?5@52V@:8, V 
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=02VBP AB0BCA B8?>2>3> 284C 1C2 287=0G5=89 2V4=>A=> =5I>402=> (Stadler et al., 

2014).  

1.1. &0:A>=><VG=V, DV;>35=5B8G=V B0 5:>;>3VG=V 4>A;V465==O 3@81V2 @>4C Xylaria 

&@048FV9=0 B0:A>=><VS 3@81V2 A?8@0;0AS ?5@5206=> =0 <>@D>;>3VG=V >7=0:8, 

?@>B5 >AB0==V<8 45ASB8@VGGS<8 <5B>48 <>;5:C;S@=>W 1V>;>3VW AB0;8 >A=>2>R 4;S 

ACG0A=>W :;0A8DV:0FVW B0 ?>G0;8 H8@>:> 28:>@8AB>2C20B8AP 4;S >?8AC =>28E 

B0:A>=V2 01> 4;S 282G5==S 52>;RFV9=8E 2V4=>A8= <V6 @V7=8<8 3@C?0<8 3@81V2. 

&8?>289 284 ACG0A=>3> @>4C Xylaria 1C2 >?8A0=89 �0@;>< �V==5є< S: Clavaria 

hypoxylon L. (Linné, 1753). #5@A>= B0 (@V7 =02>48;8 C A2>WE @>1>B0E @>4>2C =072C 

Sphaeria (Persoon, 1801; Fries, 1821). (@V7 1C2 ?5@H8< 4>A;V4=8:><, S:89 A?@>1C202 

A8AB5<0B87C20B8 FV 3@818, 28>:@5<82H8 4 3@C?8 2 70;56=>ABV 2V4 =0S2=>ABV G8 

2V4ACB=>ABV ?5@8B5FVW2 =0 25@EV2:0E AB@>< B0 =0S2=>ABV G8 2V4ACB=>ABV 2>;>A:V2 ?@8 

>A=>2V AB@>< (Fries, 1851). #>S2C ACG0A=>W =0728 @>4C ?>2’S7CRBP V7 @>1>B>R 1@0BV2 

&R;S=P, C S:V9 2>=8 28:>@8AB0;8 B5@<V= «xylariei» (Tulasne et al., 1861). $07>< 7 

2840B=8< <V:>;>3>< !VBH:5 2>=8 7@>18;8 7=0G=89 V 203><89 2=5A>: C B0:A>=><VR 

@>4C Xylaria =0 @0==VE 5B0?0E @>728B:C <V:>;>3VW (Nitschke, 1867). *V 4>A;V4=8:8, 0 

B0:>6 1030B> V=H8E 2V4><8E <V:>;>3V2, C B><C G8A;V %0::0@4>, �;;VA V �25@E0@B 

70AB>A>2C20;8 A8AB5<C, 70?@>?>=>20=C (@V7>< (Saccardo et al., 1882; Ellis & Everhart, 

1892). 

�3V4=> 7 ACG0A=>R :;0A8DV:0FVєR, @V4 Xylaria =0;568BP 4> 2V44V;C Ascomycota, 

:;0AC Sordariomycetes, ?V4:;0AC Xylariomycetidae, ?>@S4:C Xylariales, @>48=8 

Xylariaceae. ' ?>?5@54=VE :;0A8DV:0FVSE FV 3@818 2V4=>A8;8 4> :;0AC Pyrenomycetes 

=0 >A=>2V <0:@>- B0 <V:@><>@D>;>3VG=8E E0@0:B5@8AB8: WE=VE ?;>4>28E BV;. �;S 

?@54AB02=8:V2 @>4C Xylaria E0@0:B5@=V B5<=>7010@2;5=V ?>>48=>:V 01> 73@C?>20=V 

AB@><8 @V7=><0=VB=>W D>@<8: 2V4 B>=:8E =8BG0AB8E, F8;V=4@8G=8E 4> :C;SAB>-

1C;P1>284=8E. #5@8B5FVW C<1V;V:0B=V 01> ?0?V;SB=V, 7 G8A;5==8<8 ?0@0DV70<8 B0 

2?>@S4:>20=8< @>7B0HC20==S< 0A:V2 C 3V<5=VW. �A:8 F8;V=4@8G=V 01> 

AC1F8;V=4@8G=V 7 0?V:0;P=8< 0<V;>W4=8< :V;PF5< (J+). �A:>A?>@8 2V4 A2VB;>- 4> 
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B5<=>-:>@8G=52>3> :>;P>@C, 0A8<5B@8G=V, 70728G09 >4=>:;VB8==V 01> =5@V2=><V@=> 

42>:;VB8==V G5@57 =0S2=VABP 3V0;V=>2>3> :;VB8==>3> ?@840B:0, 7 :>@>B:>R 01> 

4>23>R B0 @V7=>W D>@<8 70@>4:>2>R IV;8=>R (Rogers & Samuels, 1986). 

!091V;PH G8A;5==8<8, S: 70 :V;P:VABR B0:A>=V2, B0: V 70 :V;P:VABR >A>18=, 

?@54AB02=8:8 @>4C є 2 B@>?VG=><C ?>SAV, 0 A0<5 C B@>?VG=8E ;VA0E �<5@8:8 B0 �7VW. 

*5, <>6;82>, A?@8G8=5=> 7=0G=8< 284>28< @V7=><0=VBBS< 45@52 V G030@=8:V2 

?>@V2=S=> 7 ;VA0<8 ?><V@=>3> ?>SAC (Rogers, 2000), I> 9 <>3;> AB2>@8B8 C<>28 4;S 

284>CB2>@5==S A?5FV0;V7>20=8E A0?@>B@>DV2, D0:C;PB0B82=8E ?0@078BV2 B0 

5=4>DVBV2, S:8<8 є ?@54AB02=8:8 @>4C Xylaria. 

%0?@>B@>D=V 2848 FP>3> @>4C 7@>AB0RBP =0 45@528=V, >?0;8E ;8AB:0E, ?;>40E 

B0 =0AV==V. �5S:V 7 ?@54AB02=8:V2 @>4C є A?5F8DVG=8<8 4> AC1AB@0BC, S: =0?@8:;04, 

Xylaria magnoliae J.D. Rogers =0 ?;>40E Magnolia spp., X. xanthinovelutina Mont. =0 

AB@CG:0E ?@54AB02=8:V2 @>48=8 Fabaceae, X. carpophila (Pers.) Fr. =0 ?;>40E Fagus 

spp., X. liquidambaris J.D. Rogers, Y.M. Ju & F. San Martín =0 ?;>40E Liquidambar spp., 

X. axifera Mont. =0 >?0;8E G5@5H:0E ?@54AB02=8:V2 @>48=8 Araliaceae (Rogers, 

1979b; Laessøe & Lodge, 1994; Rogers et al., 2002; Ju et al., 2018; Perera, 2020). 

"4=0: 45S:V 2848 =5 є ?@8C@>G5=8<8 4> A?5F8DVG=>3> AC1AB@0BC, =0?@8:;04, 

X. clusiae K.F. Rodrigues, X. duranii San Martín & Vanoye B0 X. heloidea Penz. & Sacc., 

S:V B@0?;SRBPAS S: =0 >?0;8E ?;>40E, B0: V =0 ;8AB:0E (Ju et al., 2018) �5;8:0 G0AB8=0 

?@54AB02=8:V2 є 5=4>DVB0<8, S:V :>;>=V7CRBP 682V B:0=8=8 H8@>:>3> :>;0 

@>A;8==8E 3>A?>40@V2, 2:;RG0RG8 E2>9=V, ?>:@8B>=0AV==V, ?0?>@>B5?>4V1=V, <>E8 

(Petrini & Petrini, 1985; Brunner & Petrini, 1992; Davis et al., 2003; Okane et al., 2012). 

�;87P:> 42>E 45ASB:V2 ?@54AB02=8:V2 @>4C Xylaria 0A>FV9>20=V 7 3=V740<8 B5@<VBV2 

(Rogers et al., 2005; Ju & Hsieh, 2007; Hsieh et al., 2010). 

!0 B5@8B>@VW ':@0W=8 2848 @>4C Xylaria B@0?;SRBPAS ?>2AR4=>; 7>:@5<0, 

2V4><V 7=0EV4:8 X. arbuscula Sacc., X. bulbosa (Pers.) Berk. & Broome, X. carpophila 

(Pers.) Fr., X. corniformis var. obovata Sacc., X. digitata (L.) Grev., X. hypoxylon (L.) 

Grev., X. filiformis (Alb. & Schwein.) Fr., X. longipes Nitschke, X. oxyacanthae Tul. & C. 
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Tul., X. polymorpha (Pers.) Grev. (%<8F:0S 8 4@., 1986; Minter & Dudka, 1996; �C4:0, 

�5;RB0 B0 V=., 2009; �C4:0, #@84R:, B0 V=., 2009; �:C;>2 & �C:>2, 2015; �C:>2, 2017).  

�0 >AB0==V 45ASB8;VBBS 2848 @>4C Xylaria 1C;8 >1’є:B0<8 <>;5:C;S@=>-

DV;>35=5B8G=8E 4>A;V465=P 3@81V2 @>48=8 Xylariaceae. �V;PHVABP V7 F8E 4>A;V465=P 

1C;8 74V9A=5=V 28:;RG=> 01> ?5@5206=> 7 28:>@8AB0==S< ?>A;V4>2=>AB59 

2=CB@VH=VE B@0=A:@81>20=8E A?59A5@V2 S45@=>W @�!� (ITS) (Lee et al., 2000; Okane 

& Nakagiri, 2007; Peláez et al., 2008; Stadler et al., 2020). �5S:V 4>A;V4=8:8 

70AB>A>2C20;8 :><?;5:A=89 0=0;V7 =0 >A=>2V ITS B0 S45@=8E @81>A><0;P=8E B0/01> 

1V;>:-:>4CRG8E ;>:CAV2 �!� (Smith et al., 2003; Tang et al., 2009; Visser et al., 2009; 

Okane et al., 2012). �=0;V7 <>;5:C;S@=>-DV;>35=5B8G=8E @5:>=AB@C:FV9 A2V4G8BP ?@> 

B5, I> 2848 @>4C Xylaria CB2>@RRBP 25;8:89 :><?;5:A ?0@0DV;5B8G=>3> 

?>E>465==S. !0 45=4@>30<0E 2848 @>4C Xylaria @>7<VIC20;8AP C 45:V;P:>E :;040E, 

70728G09 ?>2'S70=8E 7 V=H8<8 @>40<8, =0?@8:;04 Kretzschmaria, Stilbohypoxylon, 

Rosellinia, Nemania (Peláez et al., 2008). 

�VAA5@ 7V A?V202B>@0<8 (2009) 74V9A=8;8 0=0;V7 =C:;5>B84=8E ?>A;V4>2=>AB59 

25;8:>W AC1>48=8FV @81>A><0;P=>W $!� (LSU) 16 0=0<>@D=8E ?@54AB02=8:V2 @>4C 

Xylaria, 7V1@0=8E C #V245==V9 �D@8FV. $57C;PB0B8 28S28;8, I> =0 DV;>35=5B8G=><C 

45@52V B0:A>=8 Xylaria 1C;8 7<VH0=V 7 B@P><0 2840<8 B@P>E @V7=8E @>4V2 ?V4@>48=8 

Xylarioideae, 0 A0<5 Astrocystis cocoes (Henn.) Læssøe & Spooner, Nemania maritima 

Ju & J.D. Rogers V Rosellinia corticium (Schwein.) Sacc., B>1B> AD>@<C20;8 

?0@0DV;5B8G=C 3@C?C (Visser et al., 2009). �3V4=> 7 V=H8<8 4>A;V465==S<8, 

?@54AB02=8:8 ?V4@>48=8 Xylarioideae 3@C?CRBPAS =0 DV;>35=5B8G=8E 

@5:>=AB@C:FVSE C G>B8@P>E >A=>2=8E :;040E, 2848 @>4C Xylaria @>7?>4V;5=V A5@54 

B@P>E 7 =8E (Hsieh et al., 2010). "4=0 7 F8E :;04 2:;RG0є 28:;RG=> ?@54AB02=8:V2 

@>4C, S:V 0A>FV9>20=V 7 B5@<VB=8:0<8 (&�), V=H0 :;040 <VAB8BP X. hypoxylon V 

1;87P:>A?>@V4=5=V 2848 (HY), B@5BS :;040 <VAB8BP X. polymorpha V 

1;87P:>A?>@V4=5=V 2848 (PO) (@8A. 1.1.1). 
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$8A.1.1.1. (V;>35=5B8G=5 45@52>, 735=5@>20=5 70 4>?><>3>R �09єAV2AP:>3> 0=0;V7C 7 

=01>@C 40=8E I>4> =C:;5>B84=8E ?>A;V4>2=>AB59 35=V2, I> :>4CRBP ³-BC1C;V=, α-
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0:B8= B0 4@C3C AC1>48=8FR $!�-?>;V<5@078 II (RPB2). �>;P>@0<8 02B>@8 707=0G8;8 

?@8C@>G5=VABP 3@81V2 4> AC1AB@0BC: G>@=8< :>;P>@>< ?>7=0G5=0 45@528=0, 

:>@8G=528< – B5@<VB=8:8, 75;5=8< – >?0;5 ;8ABS, @>6528< – ?;>48 B0 =0AV==S (Hsieh 

et al., 2010). 

&0:89 @>7?>4V; ?@54AB02=8:V2 @>4C Xylaria 1C2 ?V4B25@465=89 V=H8<8 

4>A;V4=8:0<8 V7 70AB>AC20==S< <C;PB8;>:CA=>3> 0=0;V7C =0 >A=>2V ITS, LSU, 0 B0:>6 

35=V2, I> :>4CRBP ³-BC1C;V=, α-0:B8= B0 RPB2. �>A;V465==S >E>?8;> 1933 V7>;SBV2, 

I> 0=0;V7C20;8AP 2 :>=B5:ABV @0=VH5 >?C1;V:>20=8E 40=8E ?@> =C:;5>B84=V 

?>A;V4>2=>ABV >?8A0=8E 284V2 V 4>40B:>2>3> 281>@C B0:A>=V2 B8?>28E 7@07:V2 V7 

:>;5:FV9 :C;PBC@. $57C;PB0B8 ?@>45<>=AB@C20;8 0=0;>3VG=V >?8A0=8< @0=VH5 (Hsieh 

et al., 2010), B>1B> 284V;SRBPAS B@8 >A=>2=V :;048, A5@54 S:8E @>7<VICRBPAS 2848 

@>4C Xylaria (U’Ren et al., 2016). 

"B65, @57C;PB0B8 @V7=8E DV;>35=5B8G=8E 4>A;V465=P A2V4G0BP, I> @V4 Xylaria 

=5 є <>=>DV;5B8G=8<, 2BV< B0:A>=8 70728G09 >1’є4=CRBPAS 2 >48= @V4 Xylaria sensu 

lato. ' FP><C :>=B5:ABV B0 70 2V4ACB=>ABV <>=>3@0DVG=8E 72545=P V7 :;RG0<8 4;S 

287=0G5==S 284V2, V45=B8DV:0FVS ?@54AB02=8:V2 @>4C Xylaria є CA:;04=5=>R. 

1.2. �>A;V465==O 284V2 @>4C Xylaria C :C;ьBC@V 

�@0E>2CRG8 A:;04=>IV V45=B8DV:0FVW, 4>A;V465==S :C;PBC@0;P=>-

<>@D>;>3VG=8E E0@0:B5@8AB8: 3@81V2 @>4C Xylaria =01C;8 203><>3> B0:A>=><VG=>3> 

7=0G5==S (Fournier et al., 2011; Hashemi et al., 2015; Srihanant et al., 2015; Wangsawat 

et al., 2021). �5S:V 4>A;V4=8:8 707=0G0RBP, I> B0:V E0@0:B5@8AB8:8, S: H284:VABP 

@>ABC <VF5;V0;P=8E :>;>=V9 B0 WE <>@D>;>3VS, є 2V4=>A=> AB01V;P=8<8 

4V03=>AB8G=8<8 >7=0:0<8 (Petrini & Petrini, 1985).  

)>G0 4>AB>2V@=0 V45=B8DV:0FVS ?5@5410G0є =0S2=VABP @5?@>4C:B82=8E 

AB@C:BC@, 3@818, I> 70;8H0RBPAS AB5@8;P=8<8 C :C;PBC@V G0AB> 3@C?CRBP C 

<>@D>B8?8 =0 >A=>2V :C;PBC@0;P=8E E0@0:B5@8AB8: (Schulthess & Faeth, 1998; Chen 

et al., 2013). �>AB>2V@=VABP B0:8E <>@D>B8?V2 S: B0:A>=><VG=8E 3@C? 1C;0 

?V4B25@465=0 70 4>?><>3>R <>;5:C;S@=>-35=5B8G=8E 4>A;V465=P (Lacap et al., 
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2003). !0 >A=>2V :C;PBC@0;P=>-<>D@>;>3VG=8E >7=0: 1C;8 @>7@>1;5=V A8=>?B8G=V 

:;RGV 4;S ?@54AB02=8:V2 @>4C Xylaria, =0?@8:;04, :;RG 4> 23 284V2, G8ABV :C;PBC@8 

S:8E 1C;8 V7>;P>20=V 7 ?@8@>4=>3> <0B5@V0;C, 7V1@0=>3> =0 B5@8B>@VW %,� B0 �0=048 

(Callan & Rogers, 1993). �=0G=0 C2030 F8E 4>A;V4=8:V2 1C;0 ?@84V;5=0 

<>@D>;>3VG=8< >A>1;82>ABS< <VF5;V0;P=8E :>;>=V9 B0 >?8A0< AB04VW 0=0<>@D8 2 

:C;PBC@V. 

":@V< B>3>, 0:B82=8< =0?@S<:>< 4>A;V465==S ?@54AB02=8:V2 @>4C Xylaria C 

:C;PBC@V є 282G5==S 2?;82C C<>2 :C;PB82C20==S =0 >A>1;82>ABV @>ABC <VF5;VR. &0:, 

1C;> ?@>2545=> @S4 5:A?5@8<5=BV2, A?@S<>20=8E =0 >?B8<V70FVR C<>2 

:C;PB82C20==S HB0<V2 284V2 FP>3> @>4C. !0?@8:;04, C @57C;PB0BV 4>A;V465==S 

HB0<C X. hypoxylon =0 ?’SB8 030@87>20=8E 6828;P=8E A5@54>28I0E @V7=>3> A:;04C, 

1C;> 7’SA>20=> >?B8<0;P=V B5<?5@0BC@C (30 °C), pH (6) B0 A:;04 A5@54>28I0 4;S 

:C;PB82C20==S FP>3> HB0<C – :0@B>?;S=>-45:AB@>7=89 030@ (Ahmed & Jahan, 2018). 

$0<5H 7V A?V202B>@0<8 (2014) 4>A;V46C20;8 2?;82 @V7=8E 465@5; 2C3;5FR B0 07>BC 

=0 ?@>4C:FVR 1V><0A8 ?@8 3;818==><C :C;PB82C20==V HB0<C Xylaria sp. R006. ' 

@57C;PB0BV =0928I5 7=0G5==S 1V><0A8 1C;> >B@8<0=> ?@8 28:>@8AB0==V 3;R:>78 B0 

4@V646>2>3> 5:AB@0:BC, >?B8<0;P=>R 4;S :C;PB82C20==S 28S28;0AP B5<?5@0BC@0 25 

°C, 0 7=0G5==S pH – 5,5 (Ramesh et al., 2014). �=H0 3@C?0 4>A;V4=8:V2 >:@V< 2?;82C 

@V7=8E 4V0?07>=V2 pH B0 B5<?5@0BC@8 =0 ?@>4C:FVR 1V><0A8 3@81>< X. papulis Lloyd, 

?>@V2=R20;0 @V7=V @568<8 >A2VB;5==S B0 A?>A>18 :C;PB82C20==S. �C;> 2AB0=>2;5=>, 

I> C<>28 >A2VB;5==S =5 <0;8 7=0G=>3> 2?;82C =0 :V;P:VABP 1V><0A8, 2BV< 28S28;>AP, 

I> A5@54=S ACE0 <0A0 <VF5;VR ?@8 AB0FV>=0@=><C :C;PB82C20==V 1C;0 28I>R, =V6 

?@8 3;818==><C :C;PB82C20==V (Lopez et al., 2022). &0:>6 02B>@8 707=0G8;8, I> 

>?B8<0;P=8< 4;S @>ABC <VF5;VR 1C2 4V0?07>= @! 5,5–6,5 B0 B5<?5@0BC@ – 23–28 °C.  

�0@B> 707=0G8B8, I> ?>4V1=V 4>A;V465==S ?>>48=>:V B0 709<0RBP =525;8:C 

G0AB:C CAP>3> <0A82C ;VB5@0BC@=8E 40=8E I>4> ?@54AB02=8:V2 @>4C Xylaria. 

!091V;PH5 V=D>@<0FVW C ;VB5@0BC@=8E 465@5;0E =02>48BPAS AB>A>2=> A8=B57C 

HB0<0<8-?@>4CF5=B0<8 A?>;C: V7 @V7=8< A?5:B@>< 1V>;>3VG=>W 0:B82=>ABV. *59 

=0?@S<>: 4>A;V465=P є 0:BC0;P=8< B0 AB@V<:> @>72820єBPAS. 
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1.3. �V>;>3VG=> 0:B82=V A?>;C:8 284V2 @>4C Xylaria B0 WE DC=:FVW 

�V;PHVABP 1V>;>3VG=> 0:B82=8E @5G>28=, 284V;5=8E 7 ?@54AB02=8:V2 @>4C 

Xylaria, =0;560BP 4> 2B>@8==8E <5B01>;VBV2 – ?@><V6=8E A?>;C: <5B01>;V7<C, S:V =5 

є =5>1EV4=8<8 4;S @>ABC B0 @>728B:C, 0;5 2?;820RBP =0 :>=:C@5=B>A?@><>6=VABP 

>@30=V7<V2 V WE 740B=VABP 4> 286820==S C ?52=8E C<>20E. 

�3V4=> 7 ;VB5@0BC@=8<8 40=8<8 AB0=>< =0 2005 @V: 1C;> 2V4><> 44 A?>;C:8, 

284V;5=V 7 ?@54AB02=8:V2 @>4C Xylaria, I> A:;040;> 1;87P:> 18% CAVE 2V4><8E 

2B>@8==8E <5B01>;VBV2 3@81V2 @>48=8 Xylariaceae (Stadler & Hellwig, 2005). +5@57 10 

@>:V2 C >3;S4>2V9 @>1>BV, ?@8A2SG5=V9 2B>@8==8< <5B01>;VB0< 3@81V2 @>4C Xylaria, 

=02>4SBP C65 188 A?>;C:, 284V;5=8E V7 ?@54AB02=8:V2 FP>3> @>4C (Song et al., 2014). 

&0:0 B5=45=FVS 4> ?>3;81;5==S 282G5==S <5B01>;V7<C 3@81V2, 0 A0<5 

284V;5==S, 4>A;V465==S H;SEV2 A8=B57C B0 AB@C:BC@8 2B>@8==8E <5B01>;VBV2, 

?>2’S70=0 C B><C G8A;V 7 WE 1V>;>3VG=>R 0:B82=VABR B0 ?>B5=FV0;>< C 70AB>AC20==V C 

D0@<0:>;>3VW B0 1V><548F8=V. �V4><>, I> 2B>@8==V <5B01>;VB8 284V2 @>4C Xylaria 

?@>S2;SRBP F8B>B>:A8G=C, 0=B8>:A840=B=C, 0=B810:B5@V0;P=C, 0=B8DC=30;P=C, 

0=B82V@CA=C 0:B82=VABP (Boonphong et al., 2001; Pittayakhajonwut et al., 2005; Hu et al., 

2008; Pongcharoen et al., 2008; Linh et al., 2014; Adnan et al., 2018; Elias et al., 2018). 

!86G5 =0<8 =02545=> >A=>2=V :;0A8 @5G>28= B0 A?>;C:8, I> 1C;8 284V;5=V 7 3@81V2 

@>4C Xylaria. 

&5@?5=8 B0 B5@?5=>W48 

&5@?5=8 =0;560BP 4> :;0AC 2B>@8==8E <5B01>;VBV2, S:V є ?>EV4=8<8 V7>?@5=C. 

&5@?5=8 <VABSBP :@0B=C :V;P:VABP V7>?@5=>28E D@03<5=BV2 =570;56=> 2V4 B>3>, G8 

=0S2=V C WE <>;5:C;V V=HV 5;5<5=B8, B>4V S: B5@?5=>W48 є <>48DV:>20=8< :;0A>< 

B5@?5=V2 V7 @V7=>R :V;P:VABR 0B><V2 :0@1>=C B0 DC=:FV>=0;P=8<8 3@C?0<8 (Perveen 

& Al-Taweel, 2018). �024S:8 EV<VG=V9 @V7=>@V4=>ABV B5@?5=8 B0 B5@?5=>W48 H8@>:> 

28:>@8AB>2CRBPAS C ?@><8A;>2>ABV B0 <548F8=V (Jiang et al., 2016). �V;PHVABP 

B5@?5=V2 B0 B5@?5=>W4V2 E0@0:B5@87CRBPAS ?@>B8?CE;8==>R, ?@>B870?0;P=>R, 

0=B8<V:@>1=>R B0 V=H8<8 2;0AB82>ABS<8 (Gallucci et al., 2009; Masyita et al., 2022). 
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�@818, C B><C G8A;V ?@54AB02=8:8 @>4C Xylaria, A8=B57CRBP 25;8:C :V;P:VABP 

@V7=><0=VB=8E A?>;C: FP>3> :;0AC, S:V @V7=SBPAS 70 A2>W<8 AB@C:BC@>R B0 

2;0AB82>ABS<8. 

!0?@8:;04, C @57C;PB0BV 4>A;V465=P :C;PBC@ X. carpophila 1C;> 284V;5=> ?'SBP 

=>28E A5A:2VB5@?5=V2, =0720=8E :A8;:0@?V=0<8 A–E (@8A. 1.3.1).  

 

$8A. 1.3.1. %5A:2VB5@?5=8, V7>;P>20=V 7 :C;PBC@ X. carpophila: :A8;:0@?V=8 A–E 

(;VB5@0<8 ?>7=0G5=V 2V4?>2V4=V EV<VG=V D>@<C;8) (Yin et al., 2011). 

&@8 48B5@?5=>28E 3;V:>7848 1C;> >B@8<0=> 7 <5B0=>;P=8E 5:AB@0:BV2 

?;>4>28E BV; X. polymorpha, AB@C:BC@C S:8E 1C;> 287=0G5=> 70 4>?><>3>R 

A?5:B@>A:>?VG=>3> B0 <>=>:@8AB0;VG=>3> @5=B35=>AB@C:BC@=>3> 0=0;V7C (Shiono et 

al., 2009). *V A?>;C:8 ?@>45<>=AB@C20;8 F8B>B>:A8G=VABP ?@>B8 @0:>28E :;VB8==8E 

;V=V9 ;R48=8 7 ?>:07=8:0<8 IC50 2 4V0?07>=V 2V4 71 4> 607 ¼M. #>40;PHV 

4>A;V465==S F8B>B>:A8G=>ABV F8E A?>;C: ?@>B8 :;VB8= HL60 ?>:070;8, I> 2>=8 

V=4C:CRBP 0?>?B>7 @07>< 7 B8?>2>R D@03<5=B0FVєR �!�.  

�=HV 2V4><V A?>;C:8 FP>3> :;0AC 1C;8 284V;5=V 7 ?@54AB02=8:V2, 

V45=B8DV:>20=8E ;8H5 4> @>4C. *5, =0?@8:;04, :A8;>?V<0@5= B0 AD5@>?A848= (@8A. 

1.3.2), >B@8<0=V 7V HB0<C Xylaria sp. BCC 4297 7 :>;5:FVW :C;PBC@ BIOTEC (Isaka et 

al., 2011). �A8;>?V<0@5= ?@>S282 F8B>B>:A8G=VABP ?@>B8 :;VB8==8E ;V=V9 KB, MCF-

7, NCI-H187 7 ?>:07=8:0<8 IC50 1, 13 B0 6 ¼M, 2V4?>2V4=>. 
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$8A. 1.3.2. �8B5@?5=>2V 3;V:>7848, 284V;5=V 7 Xylaria sp. BCC 4297: :A8;>?V<0@5= (�) 

B0 AD5@>?A848= (�) (Isaka et al., 2011). 

!VB@>35=2<VA=V >@30=VG=V A?>;C:8 

�V;PH5 ?>;>28=8 =VB@>35=2<VA=8E A?>;C:, 284V;5=8E 7 ?@54AB02=8:V2 @>4C 

Xylaria, A:;040RBP F8B>E0;078=8 (Song et al., 2014). *V A?>;C:8 2V4><V 740B=VABR 

72'S7C20B8AP V7 <V:@>DV;0<5=B0<8, 1;>:CRG8 ?>40;PHC ?>;V<5@870FVR 0:B8=C V 

?@83=VGCRG8 @CE;82VABP :;VB8=, D03>F8B>7 B0 >?>A5@54:>20=89 <V:@>DV;0<5=B0<8 

B@0=A?>@B >@30=5; V 2578:C;, 0 B0:>6 CB2>@5==S ;0<5;>?>4V9 V <V:@>H8?V2 (Goodman 

& Zimmer, 2007). "A=>2=8<8 2V4><8<8 ?@>4CF5=B0<8 F8B>E0;078=V2 2 <560E @>4C 

Xylaria =0@07V є X. hypoxylon B0 X. obovata.  

�>1@065=V =0 @8AC=:C 1.3.3 18-�57>:A8-19,20-5?>:A8F8B>E0;078= Q, 450F5B8; 

19,20-5?>:A8F8B>E0;078= C, 19,20-5?>:A8F8B>E0;078= C B0 F8B>E0;078=8 Q 1C;8 

284V;5=V 7 <VF5;VR X. obovata (Dagne et al., 1994).  

 

$8A.1.3.3. *8B>E0;078=8, 284V;5=V 7 <VF5;VR X. obovata: 18-�57>:A8-19,20-

5?>:A8F8B>E0;078= Q (�), 450F5B8; 19,20-5?>:A8F8B>E0;078= C (�), 19,20-

5?>:A8F8B>E0;078= C (%) B0 F8B>E0;078=8 Q (D) (Dagne et al., 1994). 
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�=HV 42V A?>;C:8 – 19,20-5?>:A8F8B>E0;078= Q B0 450F5B8; 19,20-

5?>:A8F8B>E0;078= Q (@8A. 1.3.4) 1C;8 284V;5=V 7 :C;PBC@0;P=>W @V48=8 C 4>A;V40E 7V 

HB0<>< X. obovata ADA-288 (Abate et al., 1997). "AB0==V 42V A?>;C:8, 0 B0:>6 73040=V 

28I5 18-457>:A8-19,20-5?>:A8F8B>E0;078= Q B0 19,20-5?>:A8F8B>E0;078= C 1C;8 

V7>;P>20=V B0:>6 V=H8<8 02B>@0<8 7 :C;PBC@0;P=>W @V48=8 X. hypoxylon (Espada et 

al., 1997).  

 

$8A. 1.3.4. *8B>E0;078=8, 284V;5=V 7 :C;PBC@0;P=>W @V48=8 X.  obovata: 19,20-

5?>:A8F8B>E0;078= Q (�) B0 450F5B8; 19,20-5?>:A8F8B>E0;078= Q (�) (Abate et al., 

1997). 

(5=>;P=V A?>;C:8 B0 WE ?>EV4=V 

&8@>7>; (@8A. 1.3.5 �) 1C2 V7>;P>20=89 V7 :C;PBC@0;P=>W @V48=8 X. longipes 

(Schneider et al., 1996). �A8;0@V=>; A B0 B (@8A. 1.3.5 �, %) 1C;8 284V;5=V 7 

<5B0=>;P=8E 5:AB@0:BV2 ?;>4>28E BV; X. polymorpha (Jang et al., 2009). �;>1AF8=>20 

:8A;>B0 B0 3;>1>AF8= (@8A. 1.3.5 D, E) 1C;8 >B@8<0=V 7 :C;PBC@0;P=>W @V48=8 

X. globosa (Adeboya et al., 1995).  5B8;-3-4-<5B>:A8D5=>:A8?@>?5=>0B 1C2 

V7>;P>20=89 7 C65 73040=>3> 28I5 HB0<C X. obovata ADA-288 (Abate et al., 1997). 
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$8A. 1.3.5. #>EV4=V D5=>;P=8E A?>;C:, V7>;P>20=V 7 ?@54AB02=8:V2 @>4C Xylaria: 

B8@>7>; 7 X. longipes (�), :A8;0@V=>; A (�) B0 :A8;0@V=>; � (%) 7 X. polymorpha, 

3;>1AF8=>20 :8A;>B0 (D) B0 3;>1>AF8= (E) 7 X. globosa (?>A8;0==S =0 ;VB5@0BC@=V 

465@5;0 =02545=V C B5:ABV). 

":@V< 707=0G5=8E :;0AV2 @5G>28=, 7 ?;>4>28E BV; B0 <VF5;V0;P=8E :C;PBC@ 

3@81V2 @>4C Xylaria 1C;> 284V;5=> 1030B> V=H8E >@30=VG=8E A?>;C: 7 @V7=><0=VB=8<8 

:0@1>=>28<8 A:5;5B0<8. !0?@8:;04, ?>EV4=V ?V@>=V2, B0:V S: :A8;0@>= B0 8,9-

453V4@>:A8;0@>= 7 :C;PBC@0;P=>W @V48=8 X. hypoxylon (Schüffler et al., 2007), 

:A8;0@>?V@>= 7 X. feejeensis (Siriwach et al., 2011), 3@0<VF8= 7 X. grammica (T. Y. Kim 

et al., 2018). #>;V:5B848 :;>=>AB>EV4V>; V :A8;>1>2V4 1C;8 284V;5=V 7 X. obovata 

(Abate et al., 1997). %B5@>W48 5@3>AB5@8= B0 1;075W= 1C;8 >B@8<0=V 7 5=4>DVB0 Xylaria 

sp.7S-1–3-1 (Wu et al., 2011).  

�030;>< 25;8:0 :V;P:VABP 2B>@8==8E <5B01>;VBV2 1C;0 >B@8<0=0 7 3@81V2, 

V45=B8DV:>20=8E 4> @>4C. *5 ?>2’S70=> 7 B8<, I> 1V;PHVABP B0:8E 3@81V2 є 

5=4>DVB0<8, V45=B8DV:0FVS S:8E, =572060RG8 =0 7030;P=C 4>ABC?=VABP ACG0A=8E 

<5B>4V2 <>;5:C;S@=>W 1V>;>3VW, CA5 I5 70;8H0єBPAS ?@>1;5<0B8G=>R, G5@57 

2V4ACB=VABP =04V9=8E @5D5@5=B=8E 40=8E C 2V4:@8B8E 1070E 40=8E. 

�BV<, >4=8< V7 H;SEV2 ?>4>;0==S FVєW ?@>1;5<8 є 28S2;5==S 

E5<>B0:A>=><VG=8E <0@:5@=8E A?>;C:. �>A;V465==S 2B>@8==8E <5B01>;VBV2 C 

:C;PBC@0E Xylariaceae 2:07CRBP =0 B5, I> ?@>DV;V 2B>@8==8E <5B01>;VBV2 є =5 BV;P:8 
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206;828<8 284>A?5F8DVG=8<8 >7=0:0<8, 0;5 =02VBP <0RBP DV;>35=5B8G=5 7=0G5==S. 

"4=0: =04V9=VABP E5<>B0:A>=><VG=8E 40=8E >1<565=0 S: <V=V<C< B8<, I> 2>=8 

AB>ACRBPAS 48=0<VG=>3>, DV7V>;>3VG=>3> ?@>F5AC, 0 >B65, 70;560BP 2V4 

AB0=40@B87>20=8E <5B>48: (Stadler, 2011; Stadler & Hellwig, 2005). 

"B65, 0=0;V7 ;VB5@0BC@=8E 40=8E I>4> @V7=8E 0A?5:BV2 1V>;>3VW ?@54AB02=8:V2 

@>4C Xylaria 28S282, I> =091V;PHC C203C 1C;> ?@84V;5=> <>@D>;>3VG=8<, 

5:>;>3VG=8< B0 <>;5:C;S@=>-DV;>35=5B8G=8< 4>A;V465==S< F8E 3@81V2, 

28:>@8AB>2CRG8 S: >1’є:B 7451V;PH>3> ?;>4>2V BV;0 ?@54AB02=8:V2 FP>3> @>4C. 

�>4=>G0A, V=D>@<0FVS I>4> 4>A;V465==S HB0<V2 284V2 @>4C C :C;PBC@V 

D@03<5=B>20=0 B0 AB>ACєBPAS 7451V;PH>3> ?V41>@C >?B8<0;P=8E C<>2 4;S @>ABC B0 

A8=B57C 1V>;>3VG=> 0:B82=8E A?>;C:. �07=0G0RBPAS B0:>6 2;0AB82>ABV B0:8E A?>;C:, 

A5@54 S:8E 0=B8<V:@>1=V, 0=B8>:A840=B=V, 0=B82V@CA=V B0 @S4 V=H8E. #@>B5, =02VBP 

72060RG8 =0 VA=CRGV =0?@0FR20==S, є =5>1EV4=VABP C WE 4>?>2=5==V C 72’S7:C 7 

=525;8:8< >1’є<>< >E>?;5=8E 284V2 2V4=>A=> CAP>3> @>4C.  

 >@D>;>3VG=V >A>1;82>ABV 68BBє28E AB04V9, ?>;V<>@DV7< 1030BP>E 

:><?;5:A=8E 284V2 (01> 284>28E :><?;5:AV2) B0 H8@>:5 @>7?>2AR465==S 

?@54AB02=8:V2 @>4C Xylaria ?@8725;> 4> ?52=8E B@C4=>IV2 C B0:A>=><VW F8E 3@81V2. 

#>B>G=89 AB0= @5:>=AB@C:FVW DV;>35=5B8G=>W A?>@V4=5=>ABV 2 <560E @>4C Xylaria 

<>6=0 =0720B8 ?@><V6=8<, >A:V;P:8 1030B> 2V4><8E B0:A>=V2 =5 1C;8 2:;RG5=V 4> 

0=0;V7C. �> B>3> 6 @V7=V ;>:CA8 �!� 28:>@8AB>2C20;8AS 2 =570;56=8E 

4>A;V465==SE, V=>4V 7 AC?5@5G;828<8 @57C;PB0B0<8. &><C ?>?>2=5==S 1078 40=8E 

=C:;5>B84=8<8 ?>A;V4>2=>ABS<8 =>28E HB0<V2 284V2 @>4C Xylaria, S:V 4> B>3> 6 

?V4:@V?;5=V @57C;PB0B<8 :C;PBC@0;P=>-<>@D>;>3VG=8E 4>A;V465=P, є 0:BC0;P=8<.  

�0@B> 707=0G8B8, I> 282G5==S >A>1;82>AB59 HB0<V2 284V2 @>4C Xylaria 7 

@V7=8E 35>3@0DVG=8E 7>= ':@0W=8 =5 ?@>2>48;>AP, 0 >B65 282G5==S E0@0:B5@8AB8: 

HB0<V2 B0:>3> ?>E>465==S є 4>FV;P=8< V 0:BC0;P=8<.  
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$"���� 2 

 �&�$���� &�  �&"��  

2.1. "1’є:B8 4>A;V465==O. �84V;5==O G8AB8E :C;ьBC@ V7 ?@8@>4=>3> <0B5@V0;C 

"1’є:B0<8 4>A;V465=P AB0;8 G8ABV :C;PBC@8 28 HB0<V2 7 284V2 @>4C Xylaria 

(B01;. 2.1.1.), 45?>=>20=V 4> �>;5:FVW :C;PBC@ H0?8=:>28E 3@81V2 (IBK) �=AB8BCBC 

1>B0=V:8 V<.  .�. )>;>4=>3> !�! ':@0W=8 (Bisko et al., 2023). 

&01;8FS 2.1.1  

#5@5;V: 4>A;V465=8E HB0<V2 284V2 @>4C Xylaria 

�84 

!><5@ 
HB0<C 2 
:>;5:FVW 

IBK 

 VAF5 B0 40B0 71>@C 7@07:0, 7 S:>3> V7>;P>20=> 
:C;PBC@C 

Xylaria carpophila 

(Pers.) Fr. 
2788* 

':@0W=0, �20=>-(@0=:V2AP:0 >1;0ABP, 
!042V@=S=AP:89 @09>=, 70?>2V4=5 C@>G8I5 
"�C:>25"; 48°39'07.9"N 24°34'07.1"E; 2021 

Xylaria ellisii J.B. 

Tanney, Seifert & Y.M. 

Ju 

2724* 

':@0W=0, �20=>-(@0=:V2AP:0 >1;0ABP, 
�>3>@>4G0=AP:89 @09>=, A. %B0@0 �CB0, 
48°38'13.5"N 24°12'21.8"E; 2020 

Xylaria hypoxylon (L.) 

Grev. 
2725* 

':@0W=0, �20=>-(@0=:V2AP:0 >1;0ABP, 
45=4@>;>3VG=89 ?0@: «�V1@>20»; 48°46'31.9"N 

24°30'48.2"E; 2020 

 2732* 

':@0W=0, �20=>-(@0=:V2AP:0 >1;0ABP, 
!042V@=S=AP:89 @09>=, C@>G8I5 "�V;>:"; 
48˚36'00.1"N 24˚33'10.6"E; 2020  

 2734* 
':@0W=0, &5@=>?V;PA:0 >1;0ABP, �5@560=AP:89 
@09>=;  49˚26'8.05"N 24˚52'41.03"E; 2020  

 2735* 

':@0W=0, �20=>-(@0=:V2AP:0 >1;0ABP, 
=0FV>=0;P=89 ?@8@>4=89 ?0@: «�CFC;PI8=0»; 
2020 

Xylaria longipes 

Nitschke 
2715* 

':@0W=0, �20=>-(@0=:V2AP:0 >1;0ABP, 
=0FV>=0;P=89 ?@8@>4=89 ?0@: «�CFC;PI8=0»; 
2020 

 2716* 

':@0W=0, �8W2AP:0 >1;0ABP, <. �8W2, 
=0FV>=0;P=89 ?@8@>4=89 ?0@: 
«�>;>AVW2AP:89»; 2020  
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 2717* 

':@0W=0, �20=>-(@0=:V2AP:0 >1;0ABP, 
45=4@>;>3VG=89 ?0@: «�V1@>20»; 48°46'28.3"N 
24°30'39.6"E; 2020 

 2718* 
':@0W=0, �8W2AP:0 >1;0ABP; �CG0=AP:89 @09>=, 
A. �>@V2:0; 2020  

 2722* 
':@0W=0, �8W2AP:0 >1;0ABP, �8W2, @53V>=0;P=89 
;0=4H0DB=89 ?0@: «�8A0 3>@0»; 2020 

 2726* 
':@0W=0, �V==8FP:0 >1;0ABP, 49°15'08.3"N 
28°24'34.1"E; 2020  

 2730* 

':@0W=0, �8W2AP:0 >1;0ABP, <. �8W2, 
=0FV>=0;P=89 ?@8@>4=89 ?0@: 
«�>;>AVW2AP:89»; 50°23'27.1"N 30°31'11.9"E; 
2020 

 2733* 

':@0W=0, �P2V2AP:0 >1;0ABP, �>;>GV2AP:89 
@09>=, A. �V;89 :0<V=P, 49˚52'40.9"N 
24˚53'02.9"E; 2020 

 2738* 

':@0W=0, �8W2AP:0 >1;0ABP, <. �8W2, !## 
"�>;>AVW2AP:89"; 50°22'21.3"N 30°29'46.6"E; 

2020 

 2739* 
':@0W=0, �8W2AP:0 >1;0ABP, �CG0=AP:89 @09>=, 
A. �018=FV; 2020 

Xylaria oxyacanthae 

Tul. & C. Tul. 
2789* 

':@0W=0, �8W2AP:0 >1;0ABP, <. �8W2, 
=0FV>=0;P=89 ?@8@>4=89 ?0@: 
"�>;>AVW2AP:89"; 50°23'23.9"N 30°30'52.5"E; 
2021 

Xylaria polymorpha 

(Pers.) Grev. 
2382 

':@0W=0, �20=>-(@0=:V2AP:0 >1;0ABP, 
?@8@>4=89 70?>2V4=8: «�>@�0=8»; 2014 

 2430 
':@0W=0, �>=5FP:0 >1;0ABP, �0E<CBAP:89 
@09>=, A. �@>=V2:0; 2013 

 2719* 
':@0W=0, �V==8FP:0 >1;0ABP, 49°16'13.8"N 
28°26'40.1"E; 2020 

 2720* 
':@0W=0, �V==8FP:0 >1;0ABP, 49°16'13.8"N 
28°26'40.1"E; 2020 

 2721* 
':@0W=0, �V==8FP:0 >1;0ABP, 49°15'31.3"N 
28°26'21.0"E; 2020 

 2723* 
':@0W=0, %C<AP:0 >1;0ABP, $><5=AP:89 @09>=, 
A. �@0BAP:5; 2020 

 2727* 
':@0W=0, �V==8FP:0 >1;0ABP, 49°15'23.9"N 
28°25'56.6"E; 2020 

 2729* 
':@0W=0, )0@:V2AP:0 >1;0ABP, <. )0@:V2, 
50°02'38.4"N 36°15'50.4"E; 2020 
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 2736* 

':@0W=0,  8:>;0W2AP:0 >1;0ABP, 
�>7=5A5=AP:89 @09>=, 70?>2V4=5 C@>G8I5 
«&@8:@0BAP:89 ;VA»; 2020 

 2737* 

':@0W=0,  8:>;0W2AP:0 >1;0ABP, 
�>7=5A5=AP:89 @09>=, 70?>2V4=5 C@>G8I5 
«&@8:@0BAP:89 ;VA»; 2020 

Xylaria vasconica J. 

Fourn. & M. Stadler 
2728* 

�8W2AP:0 >1;., "1CEV2AP:89 @09>=, <. $68IV2; 
49°58'30.0"N 31°06'39.6"E; 2020 

 

#@8<VB:8: «*» – V45=B8DV:>20=> B0 V7>;P>20=> 2 G8ABC :C;PBC@C 48A5@B0=B:>R. 

�45=B8DV:0FVR 7@07:V2, 7 S:8E 1C;> 284V;5=> G8ABV :C;PBC@8, ?@>2>48;8 73V4=> 

7 287=0G=8:0<8, <>=>3@0DVS<8 B0 >?C1;V:>20=8<8 ?@0FS<8, ?@8A2SG5=8<8 

4>A;V465==S< @>4C Xylaria ( >@>G:>2AP:89 8 4@., 1969; %<8F:0S 8 4@., 1986; Rogers, 

1986; Hansen & Knudsen, 2000; Fournier et al., 2011; Ju et al., 2018). 

�;S 284V;5==S :C;PBC@ AB@><8 ?>?5@54=P> AB5@8;V7C20;8, >1@>1;SRG8 

?>25@E=R 96% 5B8;>28< A?8@B>< 01> 70=C@RRG8 =0 45:V;P:0 A5:C=4 C 3% @>7G8= 

?5@5:8AC 2>4=R. ' ;01>@0B>@=8E C<>20E 2V4>:@5<;R20;8 G0AB8=8 

5=B>AB@><0B8G=>W B:0=8=8 B0 @>7<VIC20;8 WE =0 AB5@8;P=><C 6828;P=><C 

A5@54>28IV C� 7 0=B81V>B8:>< 0<?VF8;V=>< (#�& «Arterium», ':@0W=0). �=:C10FVR 

?@>2>48;8 70 B5<?5@0BC@8 26±1 °% ?@>BS3>< 3–7 4V1 (�8;09, 1982).  

2.2. %:;04 6828;ь=8E A5@54>28I, 28:>@8AB0=8E C 4>A;V465==OE 

�;S 282G5==S @V7=8E 1V>;>3VG=8E E0@0:B5@8AB8: HB0<V2 284V2 @>4C Xylaria 

28:>@8AB>2C20;8 B0:V 6828;P=V A5@54>28I0: 

1. �;R:>7>-?5?B>=-4@V646>25 @V4:5 A5@54>28I5 (�#�), 3/;: 3;R:>70 – 25,0; 

?5?B>= – 3,0; 4@V646>289 5:AB@0:B – 3,0; MgSO4 – 0,25; KH2PO4 – 1,0; K2HPO4 – 1,0; 

2. �;R:>7>-?5?B>=-4@V646>289 030@ (�#��), 3/;: 3;R:>70 – 25,0; ?5?B>= – 3,0; 

4@V646>289 5:AB@0:B – 3,0; MgSO4 – 0,25; KH2PO4 – 1,0; K2HPO4 – 1,0; 030@ – 22,0; 

3. �30@87>20=5 ?82=5 ACA;> (%�) – ?82=5 ACA;>, A0E0@8ABVABP 8° 70 �0;V=3>< – 

1;., 030@ – 20,0; 

4.  0;PF-5:AB@0:B 030@ ( ��) – A5@54>28I5 28@>1=8FB20 Scharlau Chemie S.A., 

�A?0=VS; 
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5.  R;;5@0-)V=B>=0 030@ ( )�) – A5@54>28I5 28@>1=8FB20 Biolife, �B0;VS; 

6.  R;;5@0-)V=B>=0 1C;P9>= ( )�) – 3/;: ?5?B>= – 17,0; :@>E<0;P – 1,5; 

4@V646>289 5:AB@0:B – 0,5; 030@ – 17,0. 

2.3.  >;5:C;O@=>-35=5B8G=V 4>A;V465==O 

2.3.1. �84V;5==O �!� B0 5;5:B@>D>@57 2 030@>7=><C 35;V 

&>B0;P=C �!� V7 ?>?5@54=P> 28@>I5=>3> =0 A5@54>28IV �#�� <VF5;VR 

284V;S;8 70 4>?><>3>R =01>@C Quick-DNA Fungal/Bacterial Kit™ (Zymo Research, 

%,�) 2V4?>2V4=> 4> V=AB@C:FV9 28@>1=8:0. /:VABP 284V;5==S >FV=R20;8 70 

4>?><>3>R 5;5:B@>D>@57C �!� 2 030@>7=><C 35;V. �;S ?@83>BC20==S 2% 030@07=>3> 

35;R 28:>@8AB>2C20;8 B@8A-1>@0B=89 1CD5@ (&��) B0 030@>7C (Cleaver Scientific, 

�5;8:0 �@8B0=VS). ' ;C=:8 2 35;V 4;S 5;5:B@>D>@57C 2=>A8;8 5 <:; @>7G8=C 7 �!� 

B0 1 <:; @5035=BC CSL-Runsafe (Cleaver Scientific, �5;8:0 �@8B0=VS). �;5:B@>D>@57 

?@>2>48;8 C &�� ?@8 =0?@C7V AB@C<C 120 � ?@>BS3>< 30 E2. �;S 287=0G5==S @>7<i@C 

D@03<5=Bi2 �!� 28:>@8AB>2C20;8 CSL-MDNA-100BPH DNA Ladder RTU (Cleaver 

Scientific, �5;8:0 �@8B0=VS). �;S 2V7C0;V70FVW @57C;PB0BV2 28:>@8AB>2C20;8 

B@0=AV;R<V=0B>@ (Cleaver Scientific, �5;8:0 �@8B0=VS) 70 4>268=8 E28;V 254 =<. 

2.3.2. �<?;VDV:0FVO D@03<5=BV2 �!� 

�5=8, I> :>4CRBP ³-BC1C;V= (TUB2), 4@C3C AC1>48=8FR $!�-?>;V<5@078 II 

(RPB2) B0 2=CB@VH=V9 B@0=A:@81>20=89 A?59A5@ S45@=>W @�!� (ITS) 0<?;VDV:C20;8 

70 4>?><>3>R ?>;V<5@07=>-;0=FR3>2>W @50:FVW 7 28:>@8AB0==S< ?@09<5@V2, 

=02545=8E C B01;8FV 2.3.2.1. 

&01;8FS 2.3.2.1 

#@09<5@8 4;S <>;5:C;S@=>-35=5B8G=>3> 0=0;V7C 

#@09<5@ !C:;5>B84=0 ?>A;V4>2=VABP 

ITS1 

ITS4 

5'-TCCGTAGGTGAACCTGCGG-3' 

5'-TCCTCCGCTTATTGATATGC-3' 

5F2 5'-GGGGWGAYCAGAAGAAGG C-3' 



41 

 

7cR 5'-CCCATRGCTTGYTTRCCCAT-3' 

Bt2a 

Bt2b 

5'-GGTAACCAAATCGGTGCTGCTTTC-3' 

5'-ACCCTCAGTGTAGTGACCCTTGGC-3' 

 

�<?;VDV:0FVR ?@>2>48;8 C @50:FV9=V9 AC<VHV: 12,5 <:; @5035=BC DreamTaq 

Green PCR Master Mix (Thermo Scientific, %,�), 0,5 <:; :>6=>3> ?@09<5@0, 1 <:; 

�!� B0 10,5 <:; 2>48, 7 28:>@8AB0==S< B5@<>F8:;5@0 (Techne Prime, �5;8:0 

�@8B0=VS) 70 C<>2, ?V4V1@0=8E 4;S :>6=>W ?0@8 ?@09<5@V2 (B01;. 2.3.2.2). 

&01;8FS 2.3.2.2 

$50:FV9=V ?0@0<5B@8 4;S 0<?;VDV:0FVW @V7=8E 4V;S=>: �!� 284V2 @>4C Xylaria 

<5B>4>< #�$ 

�!� ;>:CA #@09<5@8 '<>28 #�$  

ITS  ITS1 

ITS4 

#5@28==0 45=0BC@0FVS: 95,0°C, 2 E2; 

40 F8:;V2: 45=0BC@0FVS ?@8 95,0°C, 45 A; 2V4?0; 

?@09<5@V2 ?@8 52,0°C, 45 A; 5;>=30FVS 

?@872,0°C, 45A; 

�V=F520 5;>=30FVS: 72,0°C, 8E2 

RPB2 5F2 

7cR 

#5@28==0 45=0BC@0FVS: 95°,0C, 5 E2; 

35 F8:;V2: 45=0BC@0FVS ?@8 95,0°C, 45 A; 2V4?0; 

?@09<5@V2 ?@8 55,0°C, 90 A; 5;>=30FVS ?@8 

72,0°C, 1 E2; 

�V=F520 5;>=30FVS: 72,0°C, 8E2 

TUB2  Bt2a 

Bt2b 

#5@28==0 45=0BC@0FVS: 95,0°C, 2 E2; 

40 F8:;V2: 45=0BC@0FVS ?@8 95,0°C, 45 A; 2V4?0; 

?@09<5@V2 ?@8 63,0°C, 90 A; 5;>=30FVS 

?@872,0°C, 45 A; 

�V=F520 5;>=30FVS: 72,0°C, 8E2 
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/:VABP B0 :V;P:VABP 0<?;VDV:>20=>W �!� >FV=R20;8 70 4>?><>3>R 35;P 

5;5B@>D>@57C (0=0;>3VG=> 4> >?8A0=>3> 2 ?V4@>74V;V 2.3.1). !0S2=VABP >4=VєW SA:@02>W 

A<C38 2 :>6=V9 ;C=FV ?@89<0;8 70 >7=0:C CA?VH=>W 0<?;VDV:0FVW.  

2.3.3. %5:25=C20==O �!� B0 DV;>35=5B8G=89 0=0;V7 

�<?;VDV:>20=V 4V;S=:8 �!� >G8I0;8 70 4>?><>3>R =01>@C DNA Clean & 

Concentrator™-25 (Zymo Research, %,�) B0 A5:25=C20;8 70 %5=35@>< 7 

28:>@8AB0==S< ?@09<5@V2, 707=0G5=8E C B01;8FV 2.3.2.1. %5:25=C20==S 74V9A=R20;8 

=0 :><5@FV9=V9 >A=>2V, :>@8ABCRG8AP A5@2VA>< GATC Sequencing Services (Eurofins 

Genomics Germany, !V<5GG8=0). �;S >FV=:8 B0:A>=><VG=>3> ?>;>65==S :>6=>3> 

A5:25=>20=>3> V7>;SBC :>=A5=ACA=V ?>A;V4>2=>ABV ITS, ³-BC1C;V=C B0 RPB2 

?>@V2=R20;8 7 =0S2=8<8 C 107V 40=8E GenBank 70 4>?><>3>R 0;3>@8B<C BLASTn. 

�> DV;>35=5B8G=>3> 0=0;V7C 1C;8 2:;RG5=V =091V;PH 1;87P:V ?>A;V4>2=>ABV 7 

?>:@8BBS< B0 <0:A8<0;P=>R V45=B8G=VABR g98%. �>ABC?=V ?>A;V4>2=>ABV B0:A>=V2, 

2:;RG5=8E C DV;>35=5B8G=89 0=0;V7 FP>3> 4>A;V465==S 1C;8 7020=B065=V 7 NCBI 

73V4=> =><5@V2 4>ABC?C 4> GenBank. �;S :>6=>W 3@C?8 40=8E (ITS, ³-BC1C;V=, RPB2) 

?@>2>48;8 ?0@=5 B0 <=>68==5 28@V2=R20==S ?>A;V4>2=>AB59 70 4>?><>3>R 

?@>3@0<8 ClustalW, 2:;RG5=>W 4> ?0:5BC ?@>3@0<=>3> 70157?5G5==S MEGA v. 11 

(Tamura et al., 2021). 

(V;>35=5B8G=V 45@520 1C;8 ?>1C4>20=V 2 MEGA v. 11 70 4>?><>3>R <5B>4C 

?@8є4=0==S ACAV4V2 (Neighbour-Joining) (Felsenstein, 1985; Saitou & Nei, 1987; Tamura 

et al., 2004) V <0:A8<0;P=>W ?@024>?>4V1=>ABV (Maximum Likelihood) B0 3-

?0@0<5B@>2>W <>45;V &0<C@8 (Tamura, 1992) 7 1CBAB@5? 0=0;V7>< ?@8 500 @5?;V:0E. 

!C:;5>B84=V ?>A;V4>2=>ABV HB0<C Biscogniauxia nummularia (Bull.) Kuntze MUCL 

51395 (KY610382, KX271241, KY624236) 1C;> 28:>@8AB0=> S: 0CB3@C?C 4;S 

C:>@V=5==S DV;>35=5B8G=8E 45@52. 

2.4. '<>28 :C;ьB82C20==O 2535B0B82=>3> <VF5;VN =0 6828;ь=8E A5@54>28I0E 
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�;S :C;PB82C20==S >1’є:BV2 4>A;V465==S 28:>@8AB>2C20;8 @V7=V A5@54>28I0 7 

=02545=8E C ?5@5;V:C 2 ?V4@>74V;V 2.2 B0 @V7=V <5B>48 V B@820;VABP, >1C<>2;5=V 

70240==S<8 >:@5<8E 5:A?5@8<5=BV2.  

�;S >B@8<0==S V=>:C;R<C <VF5;V9 >1@0=8E HB0<V2 :C;PB82C20;8 =0 G0H:0E 

#5B@V 7 A5@54>28I5< �#�� 70 B5<?5@0BC@8 26,0±1 °% B0 3><>35=V7C20;8 70 

4>?><>3>R 3><>35=V70B>@0 ("Mechanika Precyzyjna", #>;PI0). 

%B0FV>=0@=5 :C;ьB82C20==O. �>A;V48 ?@>2>48;8 C :>;10E �@;5=<5є@0 
є<=VABR 500 <;, S:V <VAB8;8 200 <; @V4:>3> A5@54>28I0 �#�. �=>:C;R< 2=>A8;8 2 

:>;18 C :V;P:>ABV 10 % 2V4 >1'є<C 6828;P=>3> A5@54>28I0 B0 V=:C1C20;8 C 

B5@<>AB0BV 70 B5<?5@0BC@8 26,0±1 °% C B5<@S2V. 

�;818==5 :C;ьB82C20==O. �>A;V48 ?@>2>48;8 C :>;10E �@;5=<5є@0 є<=VABR 

250 <;, S:V <VAB8;8 100 <; @V4:>3> A5@54>28I0 �#�. �=>:C;R< 2=>A8;8 2 :>;18 C 

:V;P:>ABV 10 % 2V4 >1'є<C 6828;P=>3> A5@54>28I0. �C;PB82C20==S ?@>2>48;8 =0 

;01>@0B>@=8E :0G0;:0E (120 >1/E2) 70 B5<?5@0BC@8 26,0±1 °% C B5<@S2V. 

�V><0AC <VF5;VR, >B@8<0=C 2 C<>20E AB0FV>=0@=>3> B0 3;818==>3> 

:C;PB82C20==S, 2V4DV;PB@>2C20;8 2V4 6828;P=>3> A5@54>28I0 G5@57 :0?@>=>2V 

DV;PB@8 B0 ?@><820;8 48AB8;P>20=>R 2>4>R. �V;P:VABP ACE>W 1V><0A8 @>7@0E>2C20;8 

C 3/; ?VA;S 28ACHC20==S 4> ?>ABV9=>W 2038 70 B5<?5@0BC@8 60,0±1 °% (7 C@0EC20==S< 

<0A8 V=>:C;R<C). �;S :C;PBC@0;P=>W @V48=8 2V4<VG0;8 7=0G5==S >1’є<C =0?@8:V=FV 

:C;PB82C20==S B0 7=0G5==S pH. 

2.5.  >@D>;>3>-:C;ьBC@0;ь=V 4>A;V465==O  

2.5.1. ,284:VABь @04V0;ь=>3> @>ABC <VF5;V0;ь=8E :>;>=V9 

$VAB B0 <>@D>;>3VR :>;>=V9 282G0;8 =0 030@87>20=8E A5@54>28I0E �#�� B0 

 �� 70 B5<?5@0BC@8 25,0±1 °%. ' ?@>F5AV @>ABC 2535B0B82=>3> <VF5;VR @04VCA8 

:>;>=V9 28<V@R20;8 C G>B8@P>E ?5@?5=48:C;S@=8E =0?@S<:0E :>6=C 4@C3C 4>1C 

:C;PB82C20==S 2?@>4>26 B@P>E B86=V2. �;S @>7@0EC=:C A5@54=P>W H284:>ABV 

@04V0;P=>3> @>ABC (VR, <</4>10) 1C4C20;8 :@82C 70;56=>ABV @04VCA0 <VF5;V0;P=>W 
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:>;>=VW 2V4 G0AC :C;PB82C20==S. ' D07V ;V=V9=>W 70;56=>ABV ?@8@>ABC @04VCA0 2V4 G0AC 

287=0G0;8 A5@54=R H284:VABP @>ABC (VR, <</4>10) 70 D>@<C;>R (2.5.1.1):  

V� = (R1-R0)/(t1-t0) 

(2.5.1.1) 

45 R1 – @04VCA :>;>=VW 2 :V=FV D078 ;V=V9=>3> @>ABC, R0 – @04VCA :>;>=VW =0 ?>G0B:C 

D078 ;V=V9=>3> @>ABC (<<), t1-t0 – B@820;VABP ;V=V9=>W D078 @>ABC (4>10) (�8AP:> 8 4@., 

2011). 

2.5.2. 0:@>A:>?VG=V E0@0:B5@8AB8:8 :>;>=V9 

#@8 >?8AV <>@D>;>3VW :>;>=V9 725@B0;8 C203C =0 B5:ABC@C, IV;P=VABP, 

7>=0;P=VABP, ?V3<5=B0FVR, ?>S2C 5:AC40BC, CB2>@5==S BS6V2, :>;V@ @525@7C<C B0 :@09 

:>;>=VW.  >@D>;>3VG=V E0@0:B5@8AB8:8 >?8AC20;8 73V4=> 7 :;0A8DV:0FVєR %B0;?5@A0 

(Stalpers, 1978). �010@2;5==S :>;>=V9 >?8AC20;8 73V4=> 7 $V4625є< (Ridgway, 1912). 

�0 7<V=0<8 C <>@D>;>3VW :>;>=V9 A?>AB5@V30;8 :>6=V 2–3 4>18 :C;PB82C20==S 

(�CE0;>, 1988). 

2.5.3. �?;82 ?V428I5=8E B5<?5@0BC@ =0 68BBє740B=VABь <VF5;VN 

�;S ?5@52V@:8 68BBє740B=>ABV <VF5;VR ?@>2>48;8 9>3> :C;PB82C20==S C 

?@>1V@:0E 7V A:>H5=8< A5@54>28I5< %� 2 4V0?07>=V B5<?5@0BC@ 2V4 35,0±0,1 °% 4> 

45,0± 0,1 °% 7 :@>:>< 1,0°%. #VA;S B@P>E 4=V2 V=:C10FVW DV:AC20;8 ?>S2C @>ABC 01> 

9>3> 2V4ACB=VABP. ' 28?04:C 2V4ACB=>ABV @>ABC 68BBє740B=VABP <VF5;VR ?5@52V@S;8, 

@>7<VICRG8 9>3> 70 C<>2 >?B8<0;P=>W B5<?5@0BC@8 (26,0±0,1 °C) ?@>BS3>< 14 4V1. 

�:A?5@8<5=B B@8202 4> DV:A0FVW 2V4ACB=>ABV @>ABC <VF5;VR HB0<C ?VA;S 14-W 4>18 

?VA;S ?5@5=>AC 9>3> 2 >?B8<0;P=V C<>28 :C;PB82C20==S. 

2.6.  V:@>A:>?VG=V 4>A;V465==O 

2.6.1. %2VB;>20 <V:@>A:>?VO 

�82G5==S <V:@>AB@C:BC@ 2535B0B82=>3> <VF5;VR ?@>2>48;8 70 4>?><>3>R 

A2VB;>2>3> <V:@>A:>?C Olympus BX 53 (&>:V>, /?>=VS) 7 48D5@5=FV0;P=>R 
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V=B5@D5@5=FV9=>R >?B8:>R !><0@AP:>3> (DIC).  V:@>D>B>3@0DVW 1C;8 7@>1;5=V 70 

4>?><>3>R :0<5@8 Olympus LC30 V >1@>1;5=V 70 4>?><>3>R ?@>3@0<=>3> 

70157?5G5==S cellSens Entry. �;S ?@83>BC20==S ?@5?0@0BV2 28:>@8AB>2C20;8 

2535B0B82=89 <VF5;V9 C D07V 0:B82=>3> @>ABC (5–7 4V1) B0 ?VA;S B@820;>3> 

:C;PB82C20==S (30 4V1). �@07:8 4;S A2VB;>2>W <V:@>A:>?VW 3>BC20;8 7 28:>@8AB0==S< 

48AB8;P>20=>W 2>48 01> 10% �"! (�8;09, 1982).  

2.6.2. %:0=C20;ь=0 5;5:B@>==0 <V:@>A:>?VO 

�@07:8 4;S A:0=C20;P=>W 5;5:B@>==>W <V:@>A:>?VW (%� ) 3>BC20;8 70 

<>48DV:>20=>R <5B>48:>R �20BB5;P10C<0 B0 �0@=5@0 (Quattlebaum & Carner, 1980). 

�;S FP>3> <VF5;V9 :C;PB82C20;8 =0 A5@54>28IV �#�� 7 @>7<VI5=8<8 =0 ?>25@E=V 

AB5@8;P=8<8 ?>:@82=8<8 A:5;PFS<8 (4×4 <<). #VA;S B>3> S: 2535B0B82=89 <VF5;V9 

?>2=VABR >1@>AB02 ?>25@E=R ?>:@82=8E A:5;5FP, WE ?5@5=>A8;8 4> :0<5@8 DV:A0FVW 

B0 28B@8<C20;8 C ?0@0E B5B@>:A84C >A<VR (1% @>7G8= OsO4) ?@>BS3>< 8 3>48=. #VA;S 

DV:A0FVW A:5;PFS 28B@8<C20;8 4> ?>2=>3> 28A8E0==S ?@>BS3>< 72 3>48=. �0;V 7@07:8 

?>:@820;8 7>;>B>< C 20:CC<=><C @>7?8;R20GV JII-4X 7 @>B0FVєR B0 4>A;V46C20;8 70 

>?8A0=>R <5B>48:>R (Buchalo & Didukh, 2005) 70 4>?><>3>R A:0=C20;P=>3> 

5;5:B@>==>3> <V:@>A:>?C Jeon JSM-6060 LA (/?>=VS). 

2.7. �>A;V465==O 0=B03>=VAB8G=>W 0:B82=>ABV :>;>=V9 C ?>42V9=V9 :C;ьBC@V 

�=B03>=VAB8G=C 740B=VABP <VF5;V0;P=8E :C;PBC@ 287=0G0;8 70 4>?><>3>R 

B5ABC 7 ?>42V9=>R :C;PBC@>R 73V4=> 7 @>1>B0<8 �040;S= 7V A?V202B>@0<8 (Badalyan 

et al., 2002, 2004). �>=:C@5=B=V 270є<>4VW <V6 HB0<0<8 284V2 @>4C Xylaria B0 

>@30=V7<0<8 7 ?5@5;V:C B5AB-:C;PBC@ >FV=R20;8AP 2 5:A?5@8<5=B0E =0 G0H:0E #5B@V 

(4V0<5B@ 90 <<) 7 6828;P=8< A5@54>28I5< �#�� (20 <;). �>6=0 4>A;V4=0 ?0@0 

A:;040;0AP 7V HB0<C 284C @>4C Xylaria (B01;. 2.1.1) 7 >4=>3> 1>:C B0 B5AB-:C;PBC@8 7 

V=H>3>. �> B5AB-:C;PBC@ =0;560;8 Aspergillus niger Tiegh. VURV-F 822, Candida 

albicans (C.P. Robin) Berkhout N-023, Fusarium solani (Mart.) Sacc. 1P.2II.3, Mucor 

plumbeus Bonord. N-018, Penicillium polonicum K.W. Zaleski VURV-F 823, 

Trichoderma viride Pers. N-022. �=>:C;R< 3@81V2 28@>IC20;8 =0 A5@54>28IV �#�� 
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2?@>4>26 7–14 4V1 (C 70;56=>ABV 2V4 H284:>ABV @>ABC) 70 B5<?5@0BC@8 26,0±1 °%. 

�=>:C;R< B5AB-:C;PBC@ 2=>A8;8 =0 G0H:C #5B@V <V:@>1V>;>3VG=>R ?5B;5R. #> 

V=H89 1V: G0H:8 #5B@V 48A:0<8 2=>A8;8 V=>:C;R< HB0<V2 284V2 @>4C Xylaria, S:89 

AB5@8;P=> 28@V70;8 V7 7>=8 0:B82=>3> @>ABC :>;>=V9. �V4@07C ?VA;S V=>:C;SFVW G0H:8 

35@<5B87C20;8 ?;V2:>R Parafilm B0 V=:C1C20;8 2 B5<@S2V 70 B5<?5@0BC@8 26,0±1 °% 

?@>BS3>< 30 4V1. $VAB :>;>=V9 V B8? 270є<>4VW 4>A;V46C20;8 I>4=S 4> =0AB0==S 

@V2=>206=>3> AB0=C, ?VA;S G>3> ?@>2>48;8 >FV=:C 0=B03>=VAB8G=8E 2;0AB82>AB59. 

�=B03>=VAB8G=C 740B=VABP 4>A;V465=8E HB0<V2 284V2 @>4C Xylaria 287=0G0;8 7 

28:>@8AB0==S< @59B8=3>2>W H:0;8, 70A=>20=>W =0 4 >A=>2=8E B8?0E @50:FV9 (A, B, 

C, D) V 4 ?V4B8?0E (CA1, CB1, CA2 V CB2) (Badalyan et al., 2002) C <>48DV:0FVW �;P- 00;V 

�.�. ( 542є4є2, 2020): 

¯ B8? �: 7C?8=:0 @>ABC HB0<C 284C @>4C Xylaria 2V41C20;0AP ?@8 

157?>A5@54=P><C :>=B0:BV 7 :>;>=VєR B5AB-:C;PBC@8;  

¯ B8? �: 7C?8=:0 @>ABC HB0<C 284C @>4C Xylaria 2V41C20;0AP 4> :>=B0:BC 7 B5AB-

:C;PBC@>R, <V6 :>;>=VS<8 CB2>@R20;0AP 7>=0 V=3V1C20==S;  

¯ B8? %: HB0< 284C @>4C Xylaria 70@>AB02 2AR 2V;P=C 2V4 <VF5;VR B5AB-:C;PBC@8 

?>25@E=R G0H:8 #5B@V 157 7C?8=:8 @>ABC; 

° ?V4B8? CA1: HB0< 284C @>4C Xylaria G0AB:>2> >1@>AB02 :>;>=VR B5AB-:C;PBC@8. 

�C?8=:0 @>ABC B5AB-:C;PBC@8 2V41C20;0AP ?@8 :>=B0:BV 7 4>A;V465=8< HB0<><. �>=0 

V=3V1C20==S <V6 :>;>=VS<8 =5 CB2>@R20;0AP; 

° ?V4B8? CA2: HB0< 284C @>4C Xylaria ?>2=VABR >1@>AB02 :>;>=VR B5AB :C;PBC@8. 

�C?8=:0 @>ABC B5AB-:C;PBC@8 2V41C20;0AP ?@8 :>=B0:BV 7 4>A;V465=8< HB0<><. �>=0 

V=3V1C20==S <V6 :>;>=VS<8 =5 CB2>@R20;0AP; 

° ?V4B8? CB1: HB0< 284C @>4C Xylaria G0AB:>2> >1@>AB02 :>;>=VR B5AB :C;PBC@8. 

�C?8=:0 @>ABC B5AB-:C;PBC@8 2V41C20;0AP ?@8 :>=B0:BV 7 4>A;V465=8< HB0<><, <V6 

:>;>=VS<8 D>@<C20;0AP 7>=0 V=3V1C20==S; 

° ?V4B8? CB2: HB0< 284C @>4C Xylaria ?>2=VABR >1@>AB02 :>;>=VR B5AB :C;PBC@8. 

�C?8=:0 @>ABC B5AB-:C;PBC@8 2V41C20;0AP 4> :>=B0:BC 7 4>A;V465=8< HB0<><. <V6 

:>;>=VS<8 D>@<C20;0AP 7>=0 V=3V1C20==S;  



47 

 

¯ B8? D: B5AB-:C;PBC@0 ?@83=VGC20;0 @VAB HB0<C 284C @>4C Xylaria, (2AV 20@V0=B8 

>15@=5=V 4> B8?C % B0 9>3> ?V4B8?V2).  

�>6=><C B8?C B0 ?V4B8?C @50:FVW 1C;> ?@8A2>є=> 7=0G5==S 70 10;P=>R 

H:0;>R: B8? A=1 10;; B8? B=2 10;8; B8? C=3 10;8; B8? CA1=3,5 10;V2; B8? CB1=4 

10;8; B8? CA2=4,5 10;V2; B8? CB2=5 10;V2; B8? D=0 10;V2. �=45:A 0=B03>=V7<C (AI) 

@>7@0E>2C20;8 4;S :>6=>3> 284C 70 D>@<C;>R (2.7.1):  

AI=A(n×1) + B(n×2) + C (n×3) + CA1(n×3,5) + CB1(n×4) + CA2(n×4,5) + CB2(n×5) + 

D(n×0) 

(2.7.1) 

45 n – G0AB>B0, 7 S:>R B@0?;SєBPAS :>65= B8? B0 ?V4B8? @50:FVW. 

�>A;V48 ?@>2>48;8 C 3 ?>2B>@0E, 7030;>< 1C;> 4>A;V465=> 504 ?0@8. �82G0;8 

B0:>6 7<V=8 B0:8E E0@0:B5@8AB8: <>@D>;>3VW :>;>=V9, S: WE=S IV;P=VABP, ?V3<5=B0FVS 

<VF5;VR 01> @525@7C<C, 70B@8<:0 2 CB2>@5==V A?>@>=>H5==S, ?>S20 5:AC40BC, 

CB2>@5==S ?>B>2I5=P 01> A:;5@>B870FVS ;V=VW :>=B0:BC <V6 :>;>=VS<8 B>I>. 

 >=>:C;PBC@8 HB0<V2 284V2 @>4C Xylaria B0 B5AB-:C;PBC@, 28@>I5=V =0 A5@54>28IV 

�#�� A;C3C20;8 :>=B@>;5< 4;S 2V4AB565==S <>@D>;>3VG=8E 7<V=. 

2.8.  5B>48 5:AB@0:FVW 1V><0A8 B0 :C;ьBC@0;ь=>W @V48=8 

�V4DV;PB@>20=C B0 28ACH5=C <VF5;V0;P=C 1V><0AC, >B@8<0=C <5B>4>< 

3;818==>3> B0 AB0FV>=0@=>3> :C;PB82C20==S, ?>4@V1=R20;8 4> ?>@>H:>?>4V1=>3> 

AB0=C. �> 3@81=>W 1V><0A8 4>4020;8 @>7G8==8: C A?V22V4=>H5==V 1:5. /: @>7G8==8: 

28:>@8AB>2C20;8 5B8;>289 A?8@B (96%), <5B8;>289 A?8@B (98%) B0 5B8;0F5B0B 

(98%). �:AB@0:FVR ?@>2>48;8 ?@>BS3>< 4>18 70 B5<?5@0BC@8 20,0±1 °%. �0;V 

5:AB@0:B8 F5=B@8DC3C20;8 ?@>BS3>< 15 E28;8= ?@8 3000 g, ?VA;S G>3> AC?5@=0B0=B 

2V4>:@5<;R20;8 V 28?0@>2C20;8 70 4>?><>3>R @>B>@=>3> 20:CC<=>3> 28?0@>2C20G0 

?@8 40,0±1 °%. %CE89 70;8H>: @>7G8=S;8 C B><C 6 @>7G8==8:C C A?V22V4=>H5==V 1:1 

B0 715@V30;8 ?@8 4,0±1 °% 4> ?>40;PH>3> 0=0;V7C (-1@0E8<7045 8 4@., 2019). 
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�;S 5:AB@0:FVW :C;PBC@0;P=>W @V48=8, WW :>=F5=B@C20;8 70 4>?><>3>R 

20:CC<=>3> @>B>@=>3> 28?0@>2C20G0 ?@8 40,0±1 °% B0 5:AB@03C20;8 5B8;0F5B0B>< C 

A?V22V4=>H5==V 1:2 ?@>BS3>< 24 3>48= 70 B5<?5@0BC@8 20,0±1 °%. �5@E=R 

5B8;0F5B0B=C D@0:FVR 2V4>:@5<;R20;8 70 4>?><>3>R 4V;8;P=>W 2>@>=:8 B0 ?>BV< 

:>=F5=B@C20;8 70 4>?><>3>R 20:CC<=>3> @>B>@=>3> 28?0@>2C20G0 ?@8 40,0±1 °%. 

2.9. �V>A8=B5B8G=0 0:B82=VABь :C;ьBC@ 

2.9.1. �=0;V7 2<VABC 5=4>?>;VA0E0@84V2 

�;S 287=0G5==S 2<VABC 5=4>?>;VA0E0@84V2 :C;PBC@8 3@81V2 28@>IC20;8 

<5B>4>< 3;818==>3> :C;PB82C20==S ?@>BS3>< 14 4V1.  

�:AB@0:FVR 5=4>?>;VA0E0@84V2 7 1V><0A8 ?@>2>48;8 48AB8;P>20=>R 2>4>R C 

A?V22V4=>H5==V 1:5 C?@>4>26 16 3>4 C B5@<>AB0BV ?@8 98,0±1 °%. "B@8<0=89 

5:AB@0:B >A046C20;8 5B8;>28< A?8@B>< (96%) C A?V22V4=>H5==V 1:2 4> >1'є<C 

?@>BS3>< 24 3>4 ?@8 4,0±1 °%. #VA;S G>3> 9>3> F5=B@8DC3C20;8 (3000 g, 25 E2), 

AC?5@=0B0=B 2840;S;8, 0 ?@5F8?VB0B @5ACA?5=7C20;8 C 30@SGV9 48AB8;P>20=V9 2>4V 

(90,0±1 °%) B0 28ACHC20;8 4> ?>ABV9=>W <0A8 70 B5<?5@0BC@8 60,0±1 °%. �V;P:VABP 

5=4>?>;VA0E0@84V2 287=0G0;8 3@02V<5B@8G=> (�8AP:> 8 4@., 2011). 

2.9.2. �=0;V7 2<VABC 5:7>?>;VA0E0@84V2 

�;S 287=0G5==S 2<VABC 5:7>?>;VA0E0@84V2 2V4DV;PB@>20=C :C;PBC@0;P=C 

@V48=C :>=F5=B@C20;8 2B@8GV 70 4>?><>3>R @>B>@=>3> 28?0@>2C20G0 ?@8 40,0±1 °% 

B0 >A046C20;8 5B8;>28< A?8@B>< (96%) C A?V22V4=>H5==V 1:2 4> >1'є<C 2?@>4>26 24 

3>4 ?@8 4,0±1 °%. "A04 2V4DV;PB@>2C20;8 70 4>?><>3>R F5=B@8DC3C20==S (3000 g, 25 

E2) B0 @5ACA?5=7C20;8 9>3> C 48AB8;P>20=V9 2>4V (90,0±1 °%). "B@8<0=C D@0:FVR 

?>;VA0E0@84V2 28ACHC20;8 4> ?>ABV9=>W <0A8 ?@8 60,0±1 °%, WE :V;P:VABP 287=0G0;8 

3@02V<5B@8G=> (�8AP:> 8 4@., 2011). 

2.9.3. �=0;V7 2<VABC <5;0=V=V2 

 VF5;V9 4;S 287=0G5==S <5;0=V=V2 28@>IC20;8 70 4>?><>3>R <5B>4C 

AB0FV>=0@=>3> :C;PB82C20==S 2?@>4>26 30 4V1. �:AB@0:FVR <5;0=V=V2 V7 >B@8<0=>W 
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1V><0A8 ?@>2>48;8 1  @>7G8=>< NaOH C A?V22V4=>H5==V 1:10 2?@>4>26 2 3>48= =0 

:8?;SGV9 2>4S=V9 10=V (Babitskaya et al., 2000). "B@8<0=89 5:AB@0:B >E>;>46C20;8 

B0 >A046C20;8 1  HCl B0 ?V4:8A;R20;8 4> @! 2,0. �>03C;P>20=89 ?V3<5=B 

2V4>:@5<;R20;8 F5=B@8DC3C20==S< ?@8 10000 g ?@>BS3>< 15 E28;8=. "45@60=89 

>A04 >G8I0;8 :8A;>B=8< 3V4@>;V7>< 7 28:>@8AB0==S< 6 M HCl ?@8 100,0±1  °% 

?@>BS3>< 2 3>4 4;S 2840;5==S 2C3;52>4V2 B0 1V;:V2, 0 B0:>6 >1@>1;S;8 >@30=VG=8<8 

@>7G8==8:0<8 (E;>@>D>@<, 5B8;0F5B0B B0 5B8;>289 A?8@B) 4;S 28<820==S ;V?V4V2. 

"B@8<0=C D@0:FVR <5;0=V=V2 28ACHC20;8 4> ?>ABV9=>W <0A8 ?@8 60,0±1 °%, WE 

:V;P:VABP 287=0G0;8 3@02V<5B@8G=>. #@>4C:B82=VABP A8=B57C <5;0=V=V2 287=0G0;8 S: 

:V;P:VABP (3) =0 >48=8FR >1'є<C 6828;P=>3> A5@54>28I0 (;) 2?@>4>26 ?52=>3> G0AC 

:C;PB82C20==S. 

�87=0G0;8 DV78:>-EV<VG=V 2;0AB82>ABV 284V;5=>3> ?V3<5=BC, B0:V S: 

@>7G8==VABP 2 >@30=VG=8E V =5>@30=VG=8E @>7G8==8:0E, >A0465==S @>7G8=0<8 1  

HCl V 1% FeCl3, >:A8;5==S 50%-< @>7G8=>< H2O2 V 5% KMnO¤. 

';PB@0DV>;5B>20 A?5:B@>A:>?VS. $>7G8=8 <5;0=V=C 4;S 0=0;V7C 3>BC20;8 2 1  

NaOH C :>=F5=B@0FVW 0,1 <3/<;. '(-A?5:B@ ?>3;8=0==S @>7G8=V2 ?5@52V@S;8 2 

4V0?07>=V 4>268= E28;P 300–900 =< 70 4>?><>3>R A?5:B@>D>B><5B@0 (Jenway 6850, 

�5;8:0 �@8B0=VS), S: :>=B@>;P 28:>@8AB>2C20;8 @>7G8= 1  NaOH. #@>F54C@C 

?>2B>@R20;8 4;S A8=B5B8G=>3> L-�"(A <5;0=V=C (Sigma-Aldrich, %,�), S: 

AB0=40@BC 4;S ?>@V2=S==S. 

$0<0=-A?5:B@>A:>?VS. �8<V@R20==S ?@>2>48;8 70 4>?><>3>R @0<0=-

A?5:B@><5B@0 =0 >A=>2V >4=>3> <>=>E@><0B>@0 MDR-23 (LOMO), >A=0I5=>3> #��-

45B5:B>@>< 7 &�->E>;>465==S< (iDus 420, Andor). %?5:B@8 @5єAB@C20;8 C 4V0?07>=V 

E28;P>28E G8A5; (G0AB>B <>;5:C;S@=8E :>;820=P) 400–3500 A<-1 7V A?5:B@0;P=>R 

@>74V;P=>R 740B=VABR 2 A<-1. �;S 71C465==S @0<0=V2AP:8E A?5:B@V2 28:>@8AB>2C;8 

>4=><>4>289 ;075@ (B25@4>BV;P=89 DPSS, 10 mW) 7 4>268=>R E28;V 457 =<. $>7<V@ 

;075@=>3> ?CG:0 B0 G0A 5:A?>78FVW (=0:>?8G5==S A83=0;C, 30 A) 1C;8 2V4@53C;P>20=V 

4;S >?B8<V70FVW @0<0=V2AP:>3> A83=0;C 157 A?@8G8=5==S B5@<>453@040FVW 7@07:V2. 

�;S ?>40;PH>3> 7=865==S ?8B><>W ?>BC6=>ABV ;075@0 =0 7@07>: 4>40B:>2> 
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70AB>A>2C202AS =01V@ =59B@0;P=8E A2VB;>28E DV;PB@V2. �8<V@R20==S ?@>2>48;8 C 

B@P>E ?>2B>@0E. %?5:B@8 1C;8 ?@>0=0;V7>20=V 70 4>?><>3>R ?@>3@0<=>3> 

70157?5G5==S Origin. 

2.9.4. �=0;V7 2<VABC D5=>;ь=8E A?>;C: 

�030;P=89 2<VAB D5=>;P=8E A?>;C: >FV=R20;8 7 28:>@8AB0==S< @50:B82C 

(>;V=0-+>:0;PB5C. �;S FP>3> 4> 0,5 <; 5:AB@0:BC 1V><0A8 01> :C;PBC@0;P=>W @V48=8 

4>4020;8 0,5 <; @50:B82C (>;V=0-+>:0;PB5C (Sigma-Aldrich®, !V<5GG8=0). +5@57 3 

E28;8=8 4>4020;8 10 <; 7,5% @>7G8=C Na¢CO£ B0 5 <; 48AB8;P>20=>W 2>48. �V=F52C 

AC<VH ?5@5<VHC20;8 B0 V=:C1C20;8 2 B5<@S2V ?@8 :V<=0B=V9 B5<?5@0BC@V ?@>BS3>< 

30 E28;8= (Donkor et al., 2012). *R ?@>F54C@C B0:>6 ?>2B>@R20;8 7 @>7G8=0<8 

30;>2>W :8A;>B8 C 4V0?07>=V :>=F5=B@0FV9 1–500 <:3/<;, S:V 28:>@8AB>2C20;8 S: 

AB0=40@B 4;S ?>1C4>28 :0;V1@C20;P=>W :@82>W. "?B8G=C 3CAB8=C @>7G8=V2 

28<V@R20;8 70 4>?><>3>R A?5:B@>D>B><5B@0 (Jenway® 6850, �5;8:0 �@8B0=VS) ?@8 

4>268=V E28;V 750 =<. �030;P=89 2<VAB D5=>;V2 @>7@0E>2C20;8 28:>@8AB>2CRG8 

@V2=S==S @53@5AVW (2.9.4.1):  

y = 0,0025x+0,0982, R² = 0,9852 

(2.9.4.1) 

�<VAB AC<8 D5=>;P=8E A?>;C: ?5@5@0E>20;8 C <3 5:2V20;5=B0 30;>2>W :8A;>B8 =0 13 

ACE>W <0A8 (<3 ���/3) 4;S 5:AB@0:BV2 1V><0A8 B0 <3 ���/<; 6828;P=>3> A5@54>28I0 

4;S 5:AB@0:BV2 :C;PBC@0;P=>W @V48=8. 

2.9.5. �87=0G5==O 0=B8>:A840=B=>W 0:B82=>ABV 

�=B8>:A840=B=C 740B=VABP 4>A;V46C20=8E 5:AB@0:BV2 1V><0A8 B0 

:C;PBC@0;P=>W @V48=8 287=0G0;8 70 4>?><>3>R <5B>4C 7=5H:>465==S 2V;P=8E 

@048:0;V2 2,2-48D5=V;-1-?V:@8;3V4@078;C (DPPH). "1'є< 0,1 <; 5:AB@0:BC 7<VHC20;8 

7 2,9 <; 120 ¼M @>7G8=C DPPH (Alfa aesar®, !V<5GG8=0) C <5B0=>;V. %C<VH 

V=:C1C20;8 ?@>BS3>< 30 E2 C B5<@S2V ?@8 37,0±1 °%. "?B8G=C 3CAB8=C @>7G8=V2 

28<V@R20;8 70 4>?><>3>R A?5:B@>D>B><5B@0 (Jenway® 6850, �5;8:0 �@8B0=VS) ?@8 
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517 =<. �=B8>:A840=B=C 0:B82=VABP 28@0E>2C20;8 S: 2V4A>B>: 7=5H:>465==S 

2V;P=8E @048:0;V2 01> 0=B8>:A840=B=89 V=45:A (AI%) 70 =0ABC?=>R D>@<C;>R 

(2.9.5.1): 

��=((A0-A1)/A0)×100 

(2.9.5.1) 

45 A0 – ?>:07=8: 01A>@1FVW :>=B@>;P=>W AC<VHV (<VAB8BP CAV @5035=B8, :@V< 

4>A;V46C20=>3> 7@07:0), A1 – ?>:07=8: 01A>@1FVW 4>A;V46C20=>3> 7@07:0 (Liu et al., 

2008). 

2.9.6. �87=0G5==O 0=B810:B5@V0;ь=>W 0:B82=>ABV 

"FV=:C 0=B810:B5@V0;P=>W 0:B82=>ABV 4>A;V46C20=8E <5B0=>;P=8E 5:AB@0:BV2 

1V><0A8 B0 5B8;0F5B0B=8E 5:AB@0:BV2 :C;PBC@0;P=>W @V48=8 ?@>2>48;8 =0 >B@8<0=8E 

7 �=AB8BCBC <V:@>1V>;>3VW V 2V@CA>;>3VW V<. �.�. �01>;>B=>3> !�! ':@0W=8 B5AB-

HB0<0E <V:@>>@30=V7<V2: Bacillus subtilis subsp. spizizenii (Ehrenberg) Cohn �&%% 

6633 (45?>=>20=> S: Bacillus subtilis), Escherichia coli (Migula) Castellani and 

Chalmers �&%% 25922, Staphylococcus aureus subsp. aureus Rosenbach �&%% 25923 

(45?>=>20=> S: Staphylococcus aureus Rosenbach), Klebsiella pneumoniae subsp. 

pneumoniae (Schroeter) Trevisan �&%%10031 B0 Pseudomonas aeruginosa (Schroeter) 

Migula �&%% 10145. 

�=B810:B5@V0;P=C 0:B82=VABP 287=0G0;8 7030;P=>?@89=SB8< <5B>4>< 48DC7VW 

2 030@ (Collins et al., 2004). � S:>ABV =>AVS 4>A;V46C20=8E 5:AB@0:BV2 1V><0A8 

28:>@8AB>2C20;8 AB5@8;P=V :0@B>==V 48A:8 4;S ;01>@0B>@=8E B5AB-A8AB5< (&"� 

«�%#��&», ':@0W=0). �8A:8 ?@>A>GC20;8 5:AB@0:B0<8 1V><0A8. #@8 4>A;V465==V 

5:AB@0:BV2 :C;PBC@0;P=>W @V48=8 28:>@8AB>2C20;8 <5B>4 ;C=>: (�8;09, 1982). 

�>1>2V :C;PBC@8 <V:@>>@30=V7<V2, S:V 28:>@8AB>2C20;8AP C @>1>BV, >B@8<C20;8 

H;SE>< WE :C;PB82C20==S 70 B5<?5@0BC@8 37,0±1 °% C @V4:><C A5@54>28IV  )�. �7 

4>1>28E :C;PBC@ 3>BC20;8 28EV4=V 10:B5@V0;P=V ACA?5=7VW 7 3CAB8=>R 105 

:>;>=VєCB2>@RRG8E >48=8FP =0 1,0 <; (�'"/<;) 6828;P=>3> A5@54>28I0. 
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�=>:C;R< C :V;P:>ABV 1 <; =0=>A8;8 ?V?5B:>R =0 ?>25@E=R G0H:8 #5B@V 7 

6828;P=8< 030@87>20=8< A5@54>28I5<  ), @V2=><V@=> @>7?>4V;SRG8, B0 

28:>@8AB>2C20;8 4;S 287=0G5==S 0=B810:B5@V0;P=>W 0:B82=>ABV <5B0=>;P=8E 

5:AB@0:BV2 1V><0A8 B0 5B8;0F5B0B=8E 5:AB@0:BV2 :C;PBC@0;P=>W @V48=8. +0H:8 

?V4ACHC20;8 ?@8 :V<=0B=V9 B5<?5@0BC@V ?@>BS3>< 10–15 E2, ?VA;S G>3> 70 4>?><>3>R 

AB5@8;P=>3> ?V=F5B0 ?><VI0;8 =0 =8E 48A:8, S:V 1C;8 ?@>A>G5=V 5:AB@0:B0<8 

1V><0A8 B0 ?V4ACH5=V 70 :V<=0B=>W B5<?5@0BC@8. �:AB@0:B8 :C;PBC@0;P=>W @V48=8 

2=>A8;8 C ;C=:8, 7@>1;5=V 2 030@87>20=><C A5@54>28IV  ) 70 4>?><>3>R 

AB5@8;P=>W AB0;52>W B@C1:8 4V0<5B@>< 6 <<. +0H:8 #5B@V ?><VI0;8 2 B5@<>AB0B 4;S 

V=:C10FVW 70 B5<?5@0BC@8 37,0±1 °% ?@>BS3>< 18–24 3>4. $57C;PB0B8 4>A;V465=P 

2@0E>2C20;8 70 @>7<V@>< 7>= 70B@8<:8 @>ABC <V:@>>@30=V7<V2 (C <<). 'AV 

5:A?5@8<5=B8 ?@>2>48;8 2 B@P>E ?>2B>@0E 7 :>=B@>;5< @>ABC :C;PBC@ V 

28:>@8AB0==S< 0<?VF8;V=C (&"� «�%#��&», ':@0W=0) S: ?>78B82=>3> :>=B@>;R B0 

G8AB>3> @>7G8==8:0 4;S 5:AB@0:FVW, S: =530B82=>3> :>=B@>;R. 

2.10. %B0B8AB8G=0 >1@>1:0 @57C;ьB0BV2 

"1@>1:C >B@8<0=8E @57C;PB0BV2 ?@>2>48;8 7 28:>@8AB0==S< ?@>3@0< Excel 

2007 B0 Statistica 6,0. 'AV 5:A?5@8<5=B8 ?@>2>48;8 2 3–6 ?>2B>@0E. �V;P:VA=V 

@57C;PB0B8, >B@8<0=V ?@8 ?>@V2=S;P=><C 282G5==V HB0<V2 C 2AVE ?@>2545=8E 

5:A?5@8<5=B0E, >1@>1;5=> AB0B8AB8G=8<8 <5B>40<8 0=0;V7C ( >;>B>2, 1965) B0 

28:>=0=> @>7@0EC=:8 7=0G5=P AB0=40@B=8E :204@0B8G=8E 2V4E8;5=P, :>5DVFVє=BV2 

20@V0FVW, 4>2V@G8E V=B5@20;V2. $57C;PB0B8 4>A;V465=P 2V4?>2V4=> 4> t-:@8B5@VR 

%BPR45=B0 1C;8 AB0B8AB8G=> 4>AB>2V@=8<8 70 @V2=S 7=0GCI>ABV @ f 0,05. 
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$"���� 3 

 "$("�"��+!� )�$��&�$�%&��� &� �'�Ь&'$��Ь!� 

"%"����"%&� �$���� $"�' XYLARIA 

 

#@54AB02=8:8 @>4C Xylaria E0@0:B5@87CRBPAS 4C65 @V7=><0=VB=8<8 70 

D>@<>R, @>7<V@0<8 B0 :>;P>@>< AB@><0<8, S:V 2V4@V7=SRBPAS =02VBP C <560E >4=>3> 

284C. &0:V 20@V0FVW ?>2'S70=V 7V AB04VS<8 @>728B:C, <VAF57=0E>465==S< B0, 9<>2V@=>, 

2@>465=>R D5=>B8?>2>R <V=;82VABR. &><C 3@818 FP>3> @>4C є 4>2>;V A:;04=8<8 

>1’є:B0<8 4;S V45=B8DV:0FVW, 0 >A:V;P:8 70AB>AC20==S :>@5:B=8E =072 B0 287=0G5==S 

A8=>=V<V2 AC?@>2>46CєBPAS ?52=8<8 B@C4=>I0<8, 1V;PHVABP B0:A>=V2 Xylaria 1C;8 

>?8A0=V =5>4=>@07>2>.  

$V7=V <V:>;>38 0:F5=BC20;8 C203C =0 2V4<V==8E <>@D>;>3VG=8E AB@C:BC@0E 

284V2 @>4C Xylaria B0 WE=V9 B0:A>=><VG=V9 7=0G8<>ABV. !0?@8:;04, ?>4V; =0 A5:FVW 

Xylorugosa V Xyloglossa 1C2 70?@>?>=>20=89 =0 >A=>2V <>@D>;>3VW 5:B>AB@><8 

(Martin, 1970). �3V4=> 7 B0:>R :;0A8DV:0FVєR, 2848 7 3;04:>R 5:B>AB@><>R =0;560;8 

4> Xyloglossa, B>4V S: 2848 7 =5@V2=><V@=>R, 2C7;C20B>R ?>25@E=5R AB@>< – 4> 

Xylorugosa. �030;>< 4;S ?@54AB02=8:V2 @>4C Xylaria 284V;SRBP B0:V >A=>2=V 

<>@D>;>3VG=V >7=0:8: C<1V;V:0B=V 01> ?0?V;SB=V ?5@8B5FVW, F8;V=4@8G=V 01> 

AC1F8;V=4@8G=V 8-A?>@>2V 0A:8 7 0?V:0;P=8< 0<V;>W4=8< :V;PF5<, A2VB;>- 01> B5<=>-

:>@8G=52>3> :>;P>@C >4=>:;VB8==V 01> =5@V2=><V@=> 42>:;VB8==V (G5@57 =0S2=VABP 

3V0;V=>2>3> :;VB8==>3> ?@840B:0) 0A:>A?>@8 7 :>@>B:>R 01> 4>23>R 70@>4:>2>R 

IV;8=>R @V7=>W D>@<8 (Rogers & Samuels, 1986). 

%B@><8, 7 S:8E 1C;> 284V;5=> <VF5;V0;P=V :C;PBC@8, 45?>=>20=> 4> 

!0FV>=0;P=>3> 35@10@VR ':@0W=8 (KW-M). %B8A;V >?8A8 <>@D>;>3VG=8E >7=0: 

4>A;V465=8E =0<8 284V2, 7 S:8E 1C;> 284V;5=> G8ABV :C;PBC@8, =02545=> =86G5. 

Xylaria carpophila. %B@><8 25@B8:0;P=V, B>=:V, 28A>B>R 20–75 <<, B5<=>-

:>@8G=52V, ?>25@E=S AB@>< 2C7;C20B0 (@8A. 3.1 G, 3.2 D). #5@8B5FVW AD5@8G=V, 

G0AB:>2> 70=C@5=V. �A:8 F8;V=4@8G=V, 8-A?>@>2V, 120–135×6–7 <<, V7 0<V;>W4=8< 
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0?V:0;P=8< :V;PF5<. �A:>A?>@8 3;045=P:V, >4=>:;VB8==V, A2VB;>-:>@8G=52V, 

25@5B5=>?>4V1=V, 45I> =5@V2=>1>:V, 10–12×4,5–5 <:<, 7 B>=:8<8 70>:@C3;5=8<8 

:V=FS<8 B0 4>1@5 ?><VB=>R ?@S<>R 70@>4:>2>R IV;8=>R (@8A. 3.2 H). #@8<VB:0: 284 

0A>FV9>20=89 V7 ?;>40<8 Fagus sylvatica L. 

Xylaria ellisii. %B@><8 25@B8:0;P=V, ?>>48=>:V, =5@>730;C65=V, 1C;02>284=V 7 

H8@>:> 70>:@C3;5=8<8 25@EV2:0<8, 30–60 << 70228H:8, V7 G>@=>R @V2=>R 

?>25@E=5R. #5@8B5FVW AD5@8G=V, 70=C@5=V. �A:8 F8;V=4@8G=V, 8-A?>@>2V, 95–135×5,5-

6,5 <:<, V7 0<V;>W4=8< 0?V:0;P=8< :V;PF5<. �A:>A?>@8 3;045=P:V, >4=>:;VB8==V, 

B5<=>-:>@8G=52V, 8–9,5×5–5,5 <:<, 5;V?A>W4=>-=5@V2=>1>:V, 7 H8@>:> 70>:@C3;5=8<8 

:V=FS<8 B0 ?><VB=8<8 ?@S<8<8 70@>4:>28<8 IV;8=0<8 (@8A. 3.2 G).  

Xylaria polymorpha. %B@><8 25@B8:0;P=V, 7 4>1@5 ?><VB=8<8 =V6:0<8 (@8A. 3.1. 

%), 01> A84SGV (@8A. 3.1. �), @V7=>W D>@<8 (2V4 25@5B5=>?>4V1=>W, 1C;02>284=>W, 

;>?0B52>W 4> A?;>I5=>W 01> >:@C3;>W), 20-100 << 70228H:8, :>@8G=52>3> 01> 

G>@=>3> :>;P>@C, 7 2C7;C20B>R 01> 7<>@H:C20B>R ?>25@E=5R. �A:8 F8;V=4@8G=V, 8-

A?>@>2V, 135–160×8–10,5 <:<, V7 0<V;>W4=8< 0?V:0;P=8< :V;PF5<. �A:>A?>@8 

3;045=P:V, >4=>:;VB8==V, B5<=>-:>@8G=52V, 20–25×6–7,5 <:<,  2V4 5;V?A>W4=8E 4> 

G>2=8:>?>4V1=8E, V7 72C65=>-70>:@C3;5=8<8 01> 7;53:0 703>AB@5=8<8 :V=FS<8, 7 

?><VB=>R ?@S<>R 70@>4:>2>R IV;8=>R 4> 2/3 4>268=8 A?>@8. #@8<VB:8: 

X. polymorpha є :><?;5:A=8< 284><, S:89 70 <0:@><>@D>;>3VG=8<8 >7=0:0<8 C 

?@8@>4V ?@0:B8G=> =5<>6;82> 2V4@V7=8B8 2V4 X. longipes, 2BV< =02545=V 2848 ;53:> 

@>7@V7=SRBPAS 70 @>7<V@0<8 0A:>A?>@ B0 D>@<>R 70@>4:>2>W IV;8=8 (@8A. 3.2 E, F.) 

Xylaria longipes. %B@><8 25@B8:0;P=V, 7451V;PH>3> 7 4>238<8 =V6:0<8, @V7=>W 

D>@<8 (0=0;>3VG=> 4> >?8AC X. polymorpha), 40–70 << 70228H:8, 2V4 2>E@S=>-

:>@8G=52>3> 4> :>@8G=52>-G>@=>3> :>;P>@C, 2C7;C20BV, ?>45:C48 7<>@H:C20BV, V7 

7>2=VH=V< H0@><, I> @>7B@VA:CєBPAS =0 4@V1=V :>@8G=52V 01> G>@=C20BV ?>;V3>=0;P=V 

;CA>G:8 (@8A. 3.2 A). #5@8B5FVW AC1AD5@8G=V, 70=C@5=V. �A:8 F8;V=4@8G=V, 8-A?>@>2V, 

75–90×7,5–8,5 <:<, V7 0<V;>W4=8< 0?V:0;P=8< :V;PF5<. �A:>A?>@8 3;045=P:V, 

>4=>:;VB8==V, B5<=>-:>@8G=52V, 10,5–13×5–6 <:<, 5;V?A>W4=>-=5@V2=>1>:V, 7V 
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72C65=>-70>:@C3;5=8<8 :V=FS<8 B0 ?><VB=>R A83<>?>4V1=>R 70@>4:>2>R IV;8=>R 

(@8A. 3.2 E ). 

Xylaria vasconica. %B@><8 25@B8:0;P=V, ?>>48=>:V 01> 73@C?>20=V, 40–70 << 

70228H:8, 7V 7<>@H:C20B>R :>@8G=52>-G>@=>R ?>25@E=5R. #5@8B5FVW AD5@8G=V, 

70=C@5=V. �A:8 F8;V=4@8G=V, 8-A?>@>2V, 120–165×5,5–6,5 <:<, V7 0<V;>W4=8< 

0?V:0;P=8< :V;PF5<. �A:>A?>@8 3;045=P:V, >4=>:;VB8==V, B5<=>-:>@8G=52V, 11,5–

14×4,5–5,5 <:<, 5;V?A>W4=>-=5@V2=>1>:V, 7 3>AB@8<8 :V=FS<8, =5?><VB=8< 3V0;V=>28< 

:;VB8==8< ?@840B:>< B0 ?@S<>R 70@>4:>2>R IV;8=>R. 

 

$8A. 3.1. %B@><8 3@81V2 @>4C Xylaria, 7 S:8E 1C;> 284V;5=> <VF5;V0;P=V :C;PBC@8: A 

– X. polymorpha KW-M 71587 (IBK 2720); B – X. polymorpha KW-M71590 (IBK 2729); 

C – X. polymorpha KW-M71591 (IBK 2736); D – X. longipes KW-M71588 (IBK 2718); 

E – X. longipes KW-M71593 (IBK 2726); F – X. ellisii KW-M71584 (IBK 2724); G – 

X. carpophila KW-M71589 (IBK 2788); H – X. oxyacanthae KW-M 71586 (IBK 2789); I 

– X. vasconica KW-M71583 (IBK 2725); J – X. hypoxylon KW-M71594 (IBK 2735); K – 

X. hypoxylon KW-M71585 (IBK 2725). �>268=0 HB@8EV2 – 10 <<. � 4C6:0E 707=0G5=V 
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2V4?>2V4=V =><5@8 HB0<V2 C �>;5:FVW :C;PBC@ H0?8=:>28E 3@81V2 �=AB8BCBC 1>B0=V:8 

V<.  .�. )>;>4=>3> (���). 

�5S:V 7 7V1@0=8E =0<8 7@07:V2 1C;8 7=0945=V C AB04VW 0=0<>@D8. "A:V;P:8 4;S 

:>@5:B=>W V45=B8DV:0FVW F8E 3@81V2 =5>1EV4=0 =0S2=VABP @5?@>4C:B82=8E AB@C:BC@ 

B5;5><>@D, 284>2C ?@8=0;56=VABP F8E 7@07:V2 1C;> ?V4B25@465=> 70 4>?><>3>R 

<>;5:C;S@=>-35=5B8G=8E <5B>4V2. *5, 7>:@5<0, 0=0<>@D8 X. hypoxylon B0 

X. oxyacanthae, >?8A8 AB@><0B8G=8E AB@C:BC@ S:8E =02545=> =86G5. 

Xylaria hypoxylon. �=0<>@D=V AB@><8 25@B8:0;P=V, F8;V=4@8G=V, 10–30 << 

70228H:8, G0AB> 7 @>730;C65=8<8 A?;>I5=8<8 25@EV2:0<8, 2:@8B8<8 

?>@>H:>?>4V1=>R 1V;>R <0A>R :>=V4V0;P=>3> A?>@>=>H5==S, ?@8 >A=>2V G>@=V, 

>?CH5=V. �>=V4V>35==V :;VB8=8 3V0;V=>2V, 3;045=P:V, :>=V4VW 25@5B5=>- 01> 

1C;02>?>4V1=V, 9–12×3–3,5 <:<. 

Xylaria oxyacanthae. �=0<>@D=V AB@><8 25@B8:0;P=V, F8;V=4@8G=V, 25–50 << 

70228H:8, 7 ?>45:C48 @>730;C65=8<8 25@EV2:0<8, 2:@8B8<8 ?>@>H:>?>4V1=>R 

1V;>R <0A>R :>=V4V0;P=>3> A?>@>=>H5==S, ?V4 S:8< ?><VB=> @>7AB@VA:0=C 

7<>@H:C20BC G>@=C ?>25@E=R. �>=V4V>35==V :;VB8=8 3V0;V=>2V, 3;045=P:V, :>=V4VW 

25@5B5=>- 01> 1C;02>?>4V1=V, 3–4,5×2,5–3,5 <:<. 
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$8A. 3.2.  >@D>;>3VS 3@81V2 @>4C Xylaria: A – ?>25@E=S AB@><8 X. longipes KW-

M71588 (IBK 2718); � – ?5@8B5FVW, 70=C@5=V C AB@><0B8G=C B:0=8=C X. polymorpha 

KW-M71590 (IBK 2729); C – ?>25@E=S AB@><8 X. ellisii KW-M71584 (IBK 2724); D – 

?>25@E=S AB@><8 X. carpophila KW-M71589 (IBK 2788); E – 0A:>A?>@0 X. longipes 

KW-M71588 (IBK 2718); F – 0A:>A?>@8 X. polymorpha KW-M71590 (IBK 2729); G – 

0A:>A?>@8 X. ellisii KW-M71584 (IBK 2724); H – 0A:>A?>@8 X. carpophila KW-

M71589 (IBK 2788). �>268=0 HB@8EV2 – 10 <:<. ' 4C6:0E 707=0G5=V 2V4?>2V4=V 

=><5@8 HB0<V2 C �>;5:FVW :C;PBC@ H0?8=:>28E 3@81V2 �=AB8BCBC 1>B0=V:8 V<.  .�. 

)>;>4=>3> (���). 

�0@B> 707=0G8B8, I> =02545=V 28I5 >?8A8 <>@D>;>3VG=8E >7=0: ?;>4>28E BV; 

є AB8A;8<8 V 2:;RG0RBP >A=>2=V E0@0:B5@8AB8:8, 70 S:8<8 1C;> 2AB0=>2;5=> 284>2C 

?@8=0;56=VABP 7V1@0=8E 7@07:V2 3@81V2 4;S ?>40;PH>3> 284V;5==S G8AB8E :C;PBC@ V7 

?@8@>4=>3> <0B5@V0;C. �V;PH 45B0;P=V >?8A8 <>@D>;>3VG=8E AB@C:BC@ ?;>4>28E BV; 

?@54AB02=8:V2 @>4C Xylaria, S:V 28:>@8AB>2C20;8AP =0<8 ?@8 V45=B8DV:0FVW 7V1@0=8E 

7@07:V2, =02>4SBPAS C @>1>B0E, ?@8A2SG5=8E 282G5==R >:@5<8E B0:A>=V2 F8E 3@81V2 

(Rogers, 1986; Fournier et al., 2011; Ju et al., 2018; Ibrahim et al., 2020). "A:V;P:8 <5B>R 

40=>3> 4>A;V465==S 1C;> 287=0G8B8 >A>1;82>ABV 284V2 @>4C Xylaria C :C;PBC@V, 

>A=>2=C C203C ?@84V;5=> <>@D>;>3VG=8< >A>1;82>ABS< <VF5;V0;P=8E :>;>=V9 B0 

:C;PBC@0;P=8< E0@0:B5@8AB8:0< 284V;5=8E HB0<V2. 

3.1.  0:@><>@D>;>3VG=V >A>1;82>ABV <VF5;V0;ь=8E :>;>=V9 

%5@54 @V7=><0=VB=8E 0A?5:BV2 28@>IC20==S <VF5;VR in vitro 206;828< є 

?V4B@8<0==S AB01V;P=>W :C;PBC@8 B0 :>=B@>;P WW G8AB>B8 2 ?@>F5AV :C;PB82C20==S. 

�8S2;5==S =091V;PH B8?>28E <>@D>;>3VG=8E E0@0:B5@8AB8: 2535B0B82=>3> <VF5;VR 

=0 @V7=8E 6828;P=8E A5@54>28I0E 4>72>;Sє 2 ?>40;PH><C :>=B@>;R20B8 G8AB>BC 

:C;PBC@8 =0 AB04VW V7>;SFVW <VF5;VR B0 9>3> ?5@5AV2C, 0 B0:>6 4>?>2=Rє @S4 >7=0: 

B0:A>=><VG=>3> 7=0G5==S. &><C 4> 70240=P 4>A;V465==S 2E>48;> 282G5==S 

:C;PBC@0;P=>-<>@D>;>3VG=8E >7=0: 2535B0B82=>3> <VF5;VR 284V;5=8E =0<8 HB0<V2 

284V2 @>4C Xylaria =0 6828;P=8E A5@54>28I0E @V7=>3> A:;04C. #@8 >?8AV <>@D>;>3VW 
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1C;0 28:>@8AB0=0 040?B>20=0 B5@<V=>;>3VS (Stalpers, 1978) 4;S ?>7=0G5==S B8?V2 

:>;>=V9, AD>@<>20=8E @V7=8< 70 B5:ABC@>R <VF5;Vє<:  

1. ?5@8AB0 – 3VD8 D>@<CRBP <VF5;V0;P=V BS6V, I> 2VS;>?>4V1=> @>7E>4SBPAS 2V4 

F5=B@C 4> ?5@8D5@VW; 

2. 1>@>H=8AB0 – 3VD8 B>=:V V :>@>B:V, D>@<CRBP =87P:89 =5IV;P=89 <VF5;V9;  

3. ?>2AB8AB0 – 3VD8 :C?G0ABV, IV;P=> :>=B0:BCRBP CB2>@RRG8 20B>?>4V1=89, 

H>@AB:89 <VF5;V9;  

4. 20B>?>4V1=0 – ?>2VB@S=V 3VD8 @SA=V, CB2>@RRBP 28A>:89 ?CE:89 <VF5;V9;  

5. :>@:>284=0 – 3VD8 D>@<CRBP B25@489, IV;P=89, FC?:89 <5;0=V7>20=89 <VF5;V9.  

*V B8?8 :>;>=V9 =5 702648 GVB:> 28@065=V B0 <>6CBP 1CB8 7<VH0=8<8: 

?>2B8AB>-20B>?>4V1=V, 1>@>H=8AB>-?>2AB8ABV B>I>. �5B0;P=V >?8A8 <VF5;V0;P=8E 

:>;>=V9 :>6=>3> 284C 7 V;RAB@0FVS<8 =02545=V =86G5. 

 

Xylaria polymorpha (Pers.) Grev. 

#@8 :C;PB82C20==V HB0<V2 FP>3> 284C A?>AB5@V30;>AP 20@VR20==S B0:8E 

<>@D>;>3VG=8E >7=0: S: B5:ABC@0, :>;V@, :@09 B0 @525@7C< <VF5;V0;P=8E :>;>=V9. *V 

E0@0:B5@8AB8:8 1C;8 @>71V6=8<8 S: 4;S @V7=8E HB0<V2, I> @>A;8 =0 A5@54>28IV 

>4=0:>2>3> A:;04C, B0: V 4;S >4=>3> V B>3> 6 HB0<C =0 @V7=8E 6828;P=8E 

A5@54>28I0E. �030;>< 4;S HB0<V2 X. polymorpha =0<8 1C;8 287=0G5=V B0:V 

:C;PBC@0;P=>-<>D@>;>3VG=V E0@0:B5@8AB8:8: 

1.  VF5;V0;P=V :>;>=VW =0 A5@54>28IV �#�� A?5@HC 1V;V, ?>2AB8AB>-20B>?>4V1=V, 

IV;P=V, :@09 :>;>=V9 =5 ?@8B8A=CB89, E28;SAB89. +5@57 5–7 4V1 :C;PB82C20==S 

A?>AB5@V30єBPAS ?>S20 ?V3<5=B0FVW 2V4 F5=B@C 4> ?5@8D5@VW :>;>=V9, 2=0A;V4>: G>3> 

2>=8 =01C20RBP B5<=>-AV@>3> 7010@2;5==S @V7=8E 2V4BV=:V2 (R. L1 23k; L1 23i; L1 23b) 

(@8A 3.1.1 �). $525@7C< =01C20є 75;5=C20B>-AV@>3> :>;P>@C 7 :>=F5=B@8G=8<8 

G>@=8<8 :>;0<8 (@8A 3.1.1 %) +5@57 B8645=P :C;PB82C20==S A?>AB5@V30єBPAS ?>S20 

@04V0;P=> @>7B0H>20=8E AB@><0B8G=8E CB2>@5=P 1;86G5 4> ?5@8D5@VW :>;>=V9. 
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%B@><8 F8;V=4@8G=V, ?>45:C48 @>730;C65=V =0 25@EV2:0E, 15–25×2–4 <<, AV@V 7 

@>6528<8 25@EV2:0<8 B0 15710@2=8<8 :@0?;8=0<8 5:AC40BC (@8A. 3.1.9 �). 

2. �>;>=VW =0 A5@54>28IV  �� <0RBP ?>4V1=C <>@D>;>3VR, 2BV< <VF5;V9 <5=H 

IV;P=89, I> ?>7=0G0єBPAS =0 B>2I8=V V 28A>BV :>;>=V9. #V3<5=B0FVS :>;>=V9 

A?>AB5@V30єBPAS ?V7=VH5, =V6 =0 A5@54>28IV �#��, V G0AB> @>72820єBPAS 7>=0;P=>, =5 

>E>?;RRG8 CAR ?;>IC :>;>=VW. �010@2;5==S <VF5;VR ?@8 FP><C =01C20є 

AV@>-75;5=8E 2V4BV=:V2 (R. XLV1 21i; L1 23k; L1 23i; L1 23b), :>=F5=B@8G=0 

7>=0;P=VABP 1V;PH 28@065=0 (@8A. 3.1.1 �, D). %B@><8 F8;V=4@8G=V, =5@>730;C65=V, 

15–20×2–4 <<, AV@V 7 1V;8<8 25@EV2:0<8 B0 15710@2=8<8 :@0?;8=0<8 5:AC40BC (@8A. 

3.1.9 �). 

 

$8A. 3.1.1.  >@D>;>3VS :>;>=V9 X. polymorpha ��� 2430 =0 6828;P=8E A5@54>28I0E 

@V7=>3> A:;04C =0 20-BC 4>1C :C;PB82C20==S 70 B5<?5@0BC@8 25±1 °%: � – :>;>=VS =0 

A5@54>28IV �#��; B –:>;>=VS =0 A5@54>28IV  ��; C – @525@7C< :>;>=VW =0 

A5@54>28IV �#��; D – @525@7C< :>;>=VW =0 A5@54>28IV  ��. 

3.  VF5;V0;P=V :>;>=VW =0 A5@54>28IV �#�� A?5@HC 1V;V, ?>2AB8AB>-20B>?>4V1=V, 

IV;P=V, :@09 :>;>=V9 =5 ?@8B8A=CB89, E28;SAB89. +5@57 7–14 4V1 :C;PB82C20==S 
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A?>AB5@V30єBPAS ?>S20 ?V3<5=B0FVW 2V4 F5=B@C 4> ?5@8D5@VW :>;>=V9, 2=0A;V4>: G>3> 

2>=8 =01C20RBP B5<=>-AV@>3> 01> G>@=>3> 7010@2;5==S (R. L1 23m, L115k, L1 15i), 

?@8 FP><C <VF5;V9 CIV;P=RєBPAS, :>;>=VW AB0RBP :>@:>?>4V1=8<8, 7 ?@8B8A=CB8<8 

:@0S<8 (@8A. 3.1.2 �). $525@7C< =01C20є G>@=>3> 7010@2;5==S 7 E0@0:B5@=8< 

2V75@C=:><, ?@8 FP><C A5@54>28I5 =01C20є 75;5=C20B>-AV@>3> 2V4BV=:C (@8A. 3.1.2 �). 

%B@><8 7’S2;SRBPAS ?VA;S B86=S :C;PB82C20==S, 2>=8 F8;V=4@8G=V, @>730;C65=V =0 

25@EV2:0E, 20–30 <<×2–4 <<, AV@>-G>@=V 7 @>6528<8 25@EV2:0<8 B0 :@0?;8=0<8 

5:AC40BC ?> 2AV9 4>268=V. 

4.  VF5;V0;P=V :>;>=VW =0 A5@54>28IV  �� ?>4V1=V 4> :>;>=V9 =0 FP><C 

A5@54>28IV 7 3@C?8 1, >?8A0=8E 28I5. "A=>2=8<8 2V4<V==>ABS<8 є ?@8B8A=CB89 

:@09 :>;>=V9, I> 7 G0A>< =01C20є B5<=>3> 7010@2;5==S B0 V=B5=A82=VH0 ?V3<5=B0FVS 

@525@7C<C (@8A 3.1.2 �, D).  

 

$8A. 3.1.2.  >@D>;>3VS :>;>=V9 X. polymorpha ��� 2737 =0 6828;P=8E A5@54>28I0E 

@V7=>3> A:;04C =0 24-BC 4>1C :C;PB82C20==S 70 B5<?5@0BC@8 25±1 °%: � – :>;>=VS =0 

A5@54>28IV �#��; B –:>;>=VS =0 A5@54>28IV  ��; C – @525@7C< :>;>=VW =0 

A5@54>28IV �#��; D – @525@7C< :>;>=VW =0 A5@54>28IV  ��. 
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"A=>2=8<8 >7=0:0<8, A?V;P=8<8 4;S 2AVE HB0<V2 X. polymorpha, 1C;8 ?V3<5=B0FVS 

:>;>=VW 2V4 F5=B@C 4> ?5@8D5@VW 7 G0A>< 2V4 1V;>3> 4> @V7=8E 2V4BV=:V2 AV@>3>, 7<V=0 

7010@2;5==S 6828;P=>3> A5@54>28I0 =0 AV@>-75;5=5, @>728B>: F8;V=4@8G=8E AB@>< 

?VA;S 7–10 4V1 :C;PB82C20==S. 

Xylaria longipes Nitschke 

 VF5;V0;P=V :>;>=VW =0 A5@54>28I0E �#�� B0  �� 1C;8 ?>4V1=8<8: 1V;V, 

>:A0<8B>2>-?>2AB8ABV, :@09 :>;>=V9 =8BG0AB89. +5@57 7–14 4V1 :C;PB82C20==S 

7’S2;SєBPAS ?V3<5=B0FVS, CB2>@RєBPAS B5<=>-AV@5 (R. L1, 23k) :V;PF5 =02:>;> B>G:8 

V=>:C;SFVW. �;S 45S:8E HB0<V2 B0:0 ?V3<5=B0FVS =5 A?>AB5@V30;0AP. �>;V@ @525@7C<C 

:@5<>289, 157 ?V3<5=B0FVW (@8A. 3.1.3). ' 4-B86=528E :C;PBC@0E ?VA;S 2?;82C A2VB;0 

A?>AB5@V30;>AP CB2>@5==S AB@><. %B@><8 F8;V=4@8G=V, ?5@5206=> =5@>730;C65=V, 

:>@8G=52>-AV@V, @>7<V@>< 20–25×2–3 << =0 A5@54>28IV �#�� B0 ;>?0B>?>4V1=V, 

>;82:>2>-AV@V (R. L1, 23 i) 7 @>6528<8 25@EV2:0<8, @>7<V@>< 10–15×3–5 (4> 10 C 

25@EV2:0E) << =0 A5@54>28IV  � (@8A. 3.1.9 F, G).  
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$8A. 3.1.3.  >@D>;>3VS :>;>=V9 X. longipes HB0< ��� 2722 =0 6828;P=8E 

A5@54>28I0E @V7=>3> A:;04C =0 20-BC 4>1C :C;PB82C20==S 70 B5<?5@0BC@8 25±1 °%: 

� – :>;>=VS =0 A5@54>28IV �#��; B –:>;>=VS =0 A5@54>28IV  ��; C – @525@7C< 

:>;>=VW =0 A5@54>28IV �#��; D – @525@7C< :>;>=VW =0 A5@54>28IV  ��. 

Xylaria hypoxylon (L.) Grev. 

�>;>=VW A?5@HC 1V;V, ?>2AB8ABV 7 ?CG:0<8 ?>2VB@S=8E 3VD, =5IV;P=V, :@0W 

:>;>=V9 E28;SABV, >?CH5=V. +5@57 2 B86=V :C;PB82C20==S 7’S2;SєBPAS ?V3<5=B0FVS, 

<VF5;V0;P=V :>;>=VW AB0RBP 7>=>20=V :>=F5=B@8G=8<8 :V;PFS<8 AV@>3> (R. LI, 1i, 15b, 

23b) B0 1V;>3> <VF5;VR. $525@7C< =01C20є G>@=>3> 7010@2;5==S =02:>;> B>G:8 

V=>:C;SFVW, ?@8 FP><C A5@54>28I5 =01C20є 75;5=C20B>-AV@>3> 2V4BV=:C (@8A. 3.1.4 �, 

%). ' 4-B86=528E :C;PBC@0E ?VA;S 2?;82C A2VB;0 A?>AB5@V30;>AP CB2>@5==S AB@><. 

%B@><8 F8;V=4@8G=V, @>730;C65=V =0 25@EV2:0E, 15–30×1–2 <<, AV@V 7 1V;8<8 

25@EV2:0<8, >?CH5=V ?@8 >A=>2V (@8A. 3.1.9 D). 

 >@D>;>3VS :>;>=V9 =0 A5@54>28IV  �� ?>4V1=0 (@8A. 3.1.4 �, D), ?@>B5 

AB@><8 2V4@V7=S;8AP @>7<V@>< (10–20×2–3 <<) B0 @>730;C65=8<8 1V;8<8 25@EV2:0<8 

(@8A. 3.1.9 E).  
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$8A. 3.1.4.  >@D>;>3VS :>;>=V9 X. hypoxylon ��� 2732 =0 6828;P=8E A5@54>28I0E 

@V7=>3> A:;04C =0 30-BC 4>1C :C;PB82C20==S 70 B5<?5@0BC@8 25±1 °%: � – :>;>=VS =0 

A5@54>28IV �#��; B –:>;>=VS =0 A5@54>28IV  ��; C – @525@7C< :>;>=VW =0 

A5@54>28IV �#��; D – @525@7C< :>;>=VW =0 A5@54>28IV  ��. 

Xylaria vasconica Sacc. 

 VF5;V0;P=V :>;>=VW =0 A5@54>28I0E �#�� B0  �� ?>4V1=V: 1V;V, ?5@8ABV, 7 

GVB:> 28@065=8<8 <VF5;V0;P=8<8 BS60<8. $525@7C< =01C20є G>@=>3> 7010@2;5==S 

(@8A. 3.1.5). +5@57 2 B86=V :C;PB82C20==S =0 A5@54>28IV �#�� A?>AB5@V30єBPAS 

?>S20 AB@><. %B@><8 F8;V=4@8G=V, @>3>284=V, 15–20×2–4 <<, AV@V 7 1V;8<8 

25@EV2:0<8 (@8A. 3.1.9 %). #>S20 AB@>< ?@8 :C;PB82C20==V =0 A5@54>28IV  �� =5 

A?>AB5@V30;0AP. 

 

$8A. 3.1.5.  >@D>;>3VS :>;>=V9 X. vasconica ��� 2728 =0 6828;P=8E A5@54>28I0E 

@V7=>3> A:;04C =0 30-BC 4>1C :C;PB82C20==S 70 B5<?5@0BC@8 25±1 °%: � – :>;>=VS =0 
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A5@54>28IV �#��; B –:>;>=VS =0 A5@54>28IV  ��; C – @525@7C< :>;>=VW =0 

A5@54>28IV �#��; D – @525@7C< :>;>=VW =0 A5@54>28IV  ��. 

Xylaria ellisii (Fr.) Fr. 

�>;>=VW =0 �#�� 20B>?>4V1=V, 7 25;8:>R :V;P:VABR ?>2VB@S=>3> <VF5;VR, 

A?5@HC 1V;V, 73>4>< =01C20RBP AV@>-:>@8G=52>3> 2V4BV=:C (R. XLVI, 17b, 21d). 

$525@7C< V=B5=A82=> ?V3<5=B>20=89, =01C20є G>@=>3> 7010@2;5==S (@8A. 3.1.6 �, %). 

+5@57 2 B86=V :C;PB82C20==S A?>AB5@V30єBPAS ?>S20 AB@><, I> :>=F5=B@8G=> 

@>7B0H>20=V ?> 2AV9 ?>25@E=V :>;>=VW. %B@><8 F8;V=4@8G=V, =5@>730;C65=V =0 

25@EV2:0E, 15–20×1–3 <<, :>@8G=52V 7 1V;8<8 25@EV2:0<8 (@8A. 3.1.9 H). 

�>;>=VW =0  �� ?>4V1=V, ?@>B5 7010@2;5==S <VF5;VR V @525@7C<C <5=H 

V=B5=A82=5 (@8A. 3.1.6 �, D). %B@><8 <5=HV 70 @>7<V@><: 5–10×1–2 << (@8A. 3.1.9 I). 

 

$8A. 3.1.6.  >@D>;>3VS :>;>=V9 X. ellisii ��� 2724 =0 6828;P=8E A5@54>28I0E @V7=>3> 

A:;04C =0 20-BC 4>1C :C;PB82C20==S 70 B5<?5@0BC@8 25±1 °%: � – :>;>=VS =0 
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A5@54>28IV �#��; B –:>;>=VS =0 A5@54>28IV  ��; C – @525@7C< :>;>=VW =0 

A5@54>28IV �#��; % – @525@7C< :>;>=VW =0 A5@54>28IV  ��. 

Xylaria carpophila (Pers.) Fr. 

1.  VF5;V0;P=V :>;>=VW =0 A5@54>28IV �#�� ?>2AB8ABV, 7 :>=F5=B@8G=>R 

7>=0;P=VABR, A?5@HC 1V;V, 7 G0A>< =01C20RBP :@5<>2>3> 2V4BV=:C, :@09 :>;>=V9 =5 

?@8B8A=CB89, E28;SAB89 (@8A. 3.1.7 �). $525@7C< V7 E0@0:B5@=8< @04V0;P=>-

E28;SAB8< 2V75@C=:>< B0 2:@0?;5==S<8 C <VAFSE D>@<C20==S 70G0B:V2 AB@><0B8G=8E 

CB2>@5=P (@8A. 3.1.7 C).  

2.  VF5;V0;P=V :>;>=VW =0 A5@54>28IV  �� ?>2AB8ABV, A?5@HC 1V;V, G5@57 10–14 

4V1 :C;PB82C20==S A?>AB5@V30єBPAS ?>S20 ?V3<5=B0FVW B5<=>-AV@>3> 01> G>@=>3> 

7010@2;5==S (R. L1 23m, L115k, L1 15i) 2V4 F5=B@C 4> ?5@8D5@VW :>;>=V9, :@09 =5 

?@8B8A=CB89 (@8A 3.1.7 �). %?>AB5@V30єBPAS =57=0G=0 ?V3<5=B0FVS @525@7C<0 (@8A 

3.1.7 D). #>S20 AB@><0B8G=8E CB2>@5=P 2V41C20єBPAS G5@57 3 B86=V :C;PB82C20==S 

?VA;S 2?;82C A2VB;0. %B@><8 :>=F5=B@8G=> @>7B0H>20=V ?> :@0R :>;>=VW, 

F8;V=4@8G=V, =5@>730;C65=V, 10–15×1–2 <<, AV@V 7 1V;>-@>6528<8 25@EV2:0<8 (@8A 

3.1.7 �). 
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$8A. 3.1.7.  >@D>;>3VS :>;>=V9 X. carpophila ��� 2788 =0 6828;P=8E A5@54>28I0E 

@V7=>3> A:;04C =0 30-BC 4>1C :C;PB82C20==S 70 B5<?5@0BC@8 25±1 °%: � – :>;>=VS =0 

A5@54>28IV �#��; B – :>;>=VS =0 A5@54>28IV  ��; C – @525@7C< :>;>=VW =0 

A5@54>28IV �#��; D – @525@7C< :>;>=VW =0 A5@54>28IV  ��. 

Xylaria oxyacanthae Tul. & C. Tul. 

 >@D>;>3VS :>;>=V9 =0 A5@54>28I0E �#�� B0  �� =5 2V4@V7=S;0AP: :>;>=VW 

?>2AB8ABV, 7 E28;SAB8< ?@8B8A=CB8< :@0є<, A?5@HC 1V;V, 73>4>< =01C20RBP AV@>-

:>@8G=52>3> 2V4BV=:C (R. XLV,  9b; XLVI, 17d). $525@7C< ?V3<5=B>20=89, 

:>@8G=52>3> :>;P>@C 7 ?><0@0=G528< 2V4BV=:>< (R. XIV, 11m; XV, 13m). #@8 

:C;PB82C20==V =0 A5@54>28IV �#�� A?>AB5@3V0;0AP ?>S20 :@0?;8= 5:AC40BC =0 

?>25@E=V :>;>=VW 1;86G5 4> WW ?5@8D5@VW (@8A. 3.1.8 �). #>S20 AB@>< =5 A?>AB5@V30;0AP 

=0 6>4=><C 7 6828;P=8E A5@54>28I. 

 

$8A. 3.1.8.  >@D>;>3VS :>;>=V9 X. oxyacanthae ��� 2789 =0 6828;P=8E A5@54>28I0E 

@V7=>3> A:;04C =0 20-BC 4>1C :C;PB82C20==S 70 B5<?5@0BC@8 25±1 °%: � – :>;>=VS =0 
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A5@54>28IV �#��; B –:>;>=VS =0 A5@54>28IV  ��; C – @525@7C< :>;>=VW =0 

A5@54>28IV �#��; D – @525@7C< :>;>=VW =0 A5@54>28IV  ��. 

�=0;V7 >B@8<0=8E 40=8E 4>72>;82 2AB0=>28B8, I> A5@54 @V7=8E 284V2 @>4C 

Xylaria =091V;PH0 20@V015;P=VABP <>@D>;>3VG=8E >7=0: 1C;0 E0@0:B5@=0 4;S HB0<V2 

X. polymorpha. �=0G=> <5=H5 20@VR20;8 ?V3<5=B0FVS, B5:ABC@0 B0 IV;P=VABP 

<VF5;V0;P=8E :>;>=V9 @V7=8E HB0<V2 X. longipes B0 X. hypoxylon. !572060RG8 =0 

7=0G=C D5=>B8?>2C <V=;82VABP A5@54 HB0<V2, 45S:V <>@D>;>3VG=V >7=0:8 1C;8 

28>:@5<;5=V 4;S 284V2 (B01;. 3.3.2).  

%?V;P=8<8 4;S HB0<V2 CAVE 284V2 1C2 1V;89 :>;V@ :>;>=VW =0 ?>G0B:C @>ABC. � 

G0A>< :>;>=VW 1V;PH>ABV :C;PBC@ =01C20;8 AV@>3> 7010@2;5==S, 2V4BV=>: S:>3> 1C2 

284>- B0 HB0<>A?5F8DVG=8<. �030;><, 4;S 1V;PH>ABV HB0<V2 ?52=>3> 284C 

<>@D>;>3VS =0 A5@54>28I0E �#�� B0  �� 1C;0 ?>4V1=>R, @V7=8FS ?@>S2;S;0AP 

?5@5206=> 2 V=B5=A82=>ABV ?V3<5=B0FVW @525@7C<C V 28A>BV B0 IV;P=>ABV <VF5;VR.  

�5S:V 7 707=0G5=8E =0<8 E0@0:B5@8AB8: C73>46CRBPAS V7 =02545=8<8 C 

;VB5@0BC@V. !0?@8:;04, 4;S HB0<V2 284V2 X. carpohila B0 X. longipes 0<5@8:0=AP:>3> 

?>E>465==S =0 :0@B>?;S=>-45:AB@>7=><C B0 2V2AS=><C 030@V E0@0:B5@=8<8 1C;8 1V;V 

<VF5;V0;P=V :>;>=VW (Callan & Rogers, 1993). �>=F5=B@8G=VABP :>;>=V9 1C;0 

E0@0:B5@=>R 4;S 284V2 X. polymorpha B0 X. oxyacanthae. �BV<, =0 2V4<V=C 2V4 =0H8E 

A?>AB5@565=P, 02B>@8 2V4<VG0;8 AV@5 7010@2;5==S :>;>=V9 ?@8 :C;PB82C20==V 

X. carpohila B0 X. oxyacanthae. �A=CRBP B0:>6 2V4><>ABV ?@> <>@D>;>3VR :C;PBC@ 

45S:8E 284V2 @>4C Xylaria =0 A5@54>28IV  ��, 0=0;>3VG=><C 4> 28:>@8AB0=>3> C 

=0HV9 @>1>BV. &0:, :>;>=VW X. hypoxylon ?>E>465==S< V7 ?CAB5;V %>=>@0 (%,�) 

<>@D>;>3VG=> =5 2V4@V7=S;8AP 70 >?8A>< 2V4 V7>;P>20=8E =0<8 V B0:>6 CB2>@R20;8 

B5<=>-AV@V 7 1V;8<8 25@EV2:0<8 AB@><8 ?VA;S 4-E B86=V2 :C;PB82C20==S (Nakasone& 

Gilbertson, 1977; Fenwick, 1997). �0 =0H8<8 A?>AB5@565==S<8 AB@><8 CB2>@R20;8 

CAV HB0<8 X. polymorpha, X. hypoxylon, X. ellisii, 0 B0:>6 >:@5<V HB0<8 X. longipes: 

��� 2716, ��� 2717, ��� 2718, ��� 2733, ��� 2738, ��� 2739. (>@<0, @>7<V@8 B0 

E0@0:B5@ @>ABC AB@>< =0 ?>25@E=V :>;>=V9 2V4@V7=S;8AP 2 70;56=>ABV 2V4 284C (@8A. 

3.1.9). 
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$8A. 3.1.9. %B@><8 ?@54AB02=8:V2 @>4C Xylaria, CB2>@5=V =0 ?>25@E=V <VF5;V0;P=8E 

:>;>=V9 ?VA;S 30 4V1 :C;PB82C20==S 70 B5<?5@0BC@8 25±1 °%: A – X. polymorpha ��� 

2736 =0 A5@54>28IV �#��; B – X. polymorpha ��� 2736 =0 A5@54>28IV  ��; C – 

X. vasconica ��� 2728 =0 A5@54>28IV �#��; D – X. hypoxylon ��� 2735 =0 A5@54>28IV 

�#��; E – X. hypoxylon ��� 2735 =0 A5@54>28IV  ��; F – X. longipes ��� 2738 =0 

A5@54>28IV �#��; G – X. longipes ��� 2739 =0 A5@54>28IV  ��; H – X. ellisii ��� 

2724 =0 A5@54>28IV �#��; I – X. ellisii ��� 2724 =0 A5@54>28IV  ��. �>268=0 

HB@8EV2 – 5<<. 

$57C;PB0B8 ?V4@>74V;C 28A2VB;5=V C =0C:>2V9 ?C1;V:0FVW (Atamanchuk & Bisko, 2022). 

3.2.  V:@><>@D>;>3VG=V >A>1;82>ABV <VF5;V0;ь=8E :>;>=V9. 

�535B0B82=89 <VF5;V9 284V2 @>4C Xylaria C :C;PBC@V ?@54AB02;5=89 

B>=:>ABV==8<8 A5?B>20=8<8 @>730;C65=8<8 3V0;V=>28<8 3VD0<8 4V0<5B@>< 1–3 <:< 

(X. vasconica, X. carpohila, X. hypoxylon, X. oxyacanthae) 01> 2–4 <:< (X. ellisii, 
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X. longipes, X. polymorpha). &8?>28< S28I5< 4;S <VF5;VR 2AVE 4>A;V465=8E =0<8 

HB0<V2 1C;> D>@<C20==S 0=0AB><>7V2 (@8A. 3.2.1 �). �5S:V E0@0:B5@8AB8:8 <VF5;VR 

1C;8 284>A?5F8DVG=8<8, =0?@8:;04, CB2>@5==S BS6V2 B0 <VF5;V0;P=8E ?;V2>: 1C;> 

70DV:A>20=5 ;8H5 4;S HB0<V2 284V2 X. longipes B0 X. polymorpha (@8A. 3.2.1 �, �). 

�>4=>G0A F5 S28I5 є 4>2>;V @>7?>AR465=8< A5@54 V=H8E :A8;>B@>D=8E 3@81V2, 

7>:@5<0 @>4V2 Ganoderma, Pleurotus, Pholiota (Buchalo et al., 2009).  VF5;V0;P=V BS6V 

A:;040RBPAS 7V A:C?G5=P ?>74>26=P> ?0@0;5;P=8E 3VD V E0@0:B5@=V 4;S 28A>:> 

:>=:C@5=B=8E 3@81V2, S:V 28:>@8AB>2CRG8 >1<565=V @5AC@A8 4>ABC?=8E ?>682=8E 

@5G>28= C ?@8@>4V, H284H5 70A5;SRBP AC1AB@0B (Thompson & Rayner, 1982). �;S 

B0:8E 284V2 E0@0:B5@=0 28A>:0 H284:VABP @>ABC <VF5;VR, I> ?V4B25@48;>AP V 4;S 

45S:8E HB0<V2 C =0H><C 4>A;V465==V.  

 

$8A. 3.2.1.  V:@><>@D>;>3VG=V AB@C:BC@8 20-4>1>28E :>;>=V9 =0 A5@54>28IV �#�� 

(%� ): A – 0=0AB><>78 B0 <VF5;V0;P=89 BS6 X. longipes ��� 2726; B – <VF5;V0;P=V 

?;V2:8 X. polymorpha ��� 2736; C – E;0<V4>A?>@0 X. polymorpha ��� 2430; D – 

:>=V4V0;P=5 A?>@>=>H5==S X. longipes ��� 2738. �>268=0 HB@8E0: A, C – 5 <:<, B – 

10 <:<, D – 1 <:<. 
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%?5F8DVG=8< 4;S 45S:8E 284V2 1C;> B0:>6 CB2>@5==S V=H8E AB@C:BC@, B0:8E 

S: E;0<V4>A?>@8 B0 3VD0;P=V :V;PFS. "AB0==V A?>AB5@V30;8AP ?@8 :C;PB82C20==V 

HB0<V2 X. polymorpha, X. longipes B0 X. carpophila (@8A. 3.2.2).  

�=B5@:0;S@=V E;0<V4>A?>@8 1C;8 28S2;5=V C HB0<V2 284V2 X. vasconica, 

X. carpophila, X. hypoxylon, X. longipes, X. polymorpha (@8A. 3.2.3). );0<V4>A?>@8 

2V4><V C 1030BP>E ?@54AB02=8:V2 2V44V;C Ascomycota B0 =5>4=>@07>2> DV:AC20;8AP =0 

3VD0E V=H8E >1’є:BV2 7 �>;5:FVW :C;PBC@ H0?8=:>28E 3@81V2 ��� (Buchalo et al., 2009; 

 8E09;>20 B0 �CE0;>, 2005). 

 

$8A. 3.2.2. �VD0;P=V :V;PFS: � – X. carpophila ��� 2788; � – X. polymorpha ��� 2720. 

�>268=0 HB@8EV2 – 10 <:<. 

 

$8A. 3.2.3. �=B5@:0;S@=V E;0<V4>A?>@8: � – X. vasconica ��� 2728; � – X. longipes ��� 

2718. �>268=0 HB@8EV2 – 10 <:<. 
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3.3. ,284:VABь @04V0;ь=>3> @>ABC.  

"FV=:0 H284:>ABV @>ABC :>;>=V9 є 206;828< 5B0?>< 4>A;V465==S <VF5;VR C 

:C;PBC@V, >A:V;P:8 40є 7<>3C 287=0G0B8 ?@840B=VABP B0 >?B8<0;P=VABP A:;04C 

6828;P=8E A5@54>28I 4;S 9>3> :C;PB82C20==S. �V4><>ABV I>4> H284:>ABV @>ABC =0 

7030;P=>26820=8E :><5@FV9=8E 6828;P=8E A5@54>28I0E 1C;8 >B@8<0=V 4;S 

1030BP>E ?@54AB02=8:V2 7 �>;5:FVWW :C;PBC@ H0?8=:>28E 3@81V2 IBK (�8AP:> 8 4@., 

2011; %>;><:> B0 V=., 2000; �><15@3, 2017;  8E09;>20 B0 V=., 2017). !0?@0FP>20=V 

40=V A2V4G0BP, I> G0AB> >:@5<V HB0<8/2848 3@81V2 =040RBP ?5@5203C ?52=><C 

A5@54>28IC, 2 70;56=>ABV 2V4 9>3> A:;04C. $57C;PB0B8, =02545=V 2 B01;8FV 3.3.1, 

45<>=AB@CRBP, I> 4;S 1V;PH>ABV 4>A;V46C20=8E =0<8 HB0<V2 284V2 @>4C Xylaria 

AB0B8AB8G=> 4>AB>2V@=>W @V7=8FV <V6 H284:VABR @>ABC =0 A5@54>28I0E �#�� B0 

 �� =5 A?>AB5@V30;>AP. �7 28 HB0<V2 ;8H5 4 7@>AB0;8 7 4>AB>2V@=> 28I>R 

H284:VABR =0 A5@54>28IV  �� B0 9 HB0<V2 – =0 A5@54>28IV �#��. !0928I89 

?>:07=8: H284:>ABV @04V0;P=>3> @>ABC A5@54 CAVE :C;PBC@ 1C2 70DV:A>20=89 4;S 

HB0<C X. polymorpha ��� 2727 =0 A5@54>28IV  �� – 4,41±0,33 <</4>1C. !09<5=H89 

– 0,92±0,04 <</4>1C 4;S HB0<C X. hypoxylon 2725 =0 B><C 6 A5@54>28IV. �030;>< 4;S 

HB0<V2 X. hypoxylon A?>AB5@V30;0AP =86G0 H284:VABP @>ABC =V6 4;S HB0<V2 V=H8E 

284V2 =0 >1>E 6828;P=8E A5@54>28I0E (B01;. 3.3.1). #@8 FP><C 3VD8 1C;8 B>=H8<8 

B0 CB2>@R20;8 <5=H IV;P=V :>;>=VW, ?>@V2=S=> 7 <VF5;Vє< V=H8E 284V2. &0:0 @V7=8FS 

C H284:>ABV B0 V=B5=A82=>ABV @>ABC <>65 1CB8 ?>2’S70=0 7 @V7=>R 740B=VABR 284V2 4> 

70A2>є==S ?>682=8E @5G>28= V7 A5@54>28I0. ,284:5 @>7@>AB0==S <VF5;VR G0AB> 

V=B5@?@5BCєBPAS 4>A;V4=8:0<8 S: >7=0:0 @>ABC =0 71V4=5=><C 01> =5A?@8SB;82><C 

AC1AB@0BV, 0 ?>2V;P=VH89 @VAB – A?@8SB;828<8 C<>20<8 B0 :@0I8< 70A2>є==S< 

?>682=8E @5AC@AV2 (Zervakis et al., 2001). #@>B5, 4;S >FV=:8 ?@840B=>ABV A5@54>28I0 

206;82> 2@0E>2C20B8 =5 ;8H5 H284:VABP, 0;5 V E0@0:B5@ @>ABC <VF5;VR. �0 

>4=0:>2>3> 4V0<5B@C :>;>=V9 WE IV;P=VABP V 28A>B0, 2V4B0: V :V;P:VABP CB2>@5=>W 

1V><0A8, <>65 2V4@V7=SB8AP. &><C 4;S 2V41>@C HB0<V2 4;S =0:>?8G5==S 1V><0A8 

206;82> >FV=R20B8 :><?;5:A E0@0:B5@8AB8: <VF5;V0;P=8E :>;>=V9. 
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&01;8FS 3.3.1 

,284:VABP @04V0;P=>3> @>ABC HB0<V2 284V2 @>4C Xylaria =0 030@87>20=8E 

6828;P=8E A5@54>28I0E @V7=>3> A:;04C 70 B5<?5@0BC@8 25±1 °C 

�84 ,B0< ,284:VABP @04V0;P=>3> @>ABC 

(<</4>1C) 

  �#�� M�� 

X. carpophila 2788 2,40±0,16* 1,84±0,05 

X. ellisii 2724 2,79±0,15* 2,58±0,14 

X. hypoxylon 2725 1,57±0,06* 0,92±0,04 

 2732 1,46±0,06 1,47±0,03 

 2734 1,31±0,04* 1,12±0,03 

 2735 1,26±0,05* 1,11±0,04 

X. longipes 2715 1,00±0,03 1,24±0,08** 

 2716 2,28±0,09 2,35±0,20 

 2717 2,98±0,27* 2,09±0,11 

 2718 1,33±0,07 1,46±0,18 

 2722 2,42±0,10 2,50±0,26 

 2726 1,90±0,09 2,44±0,15** 

 2730 2,41±0,39 2,71±0,09 

 2733 1,50±0,16 2,03±0,18 

 2738 2,21±0,12 2,22±0,05 

 2739 2,75±0,18* 2,22±0,05 

X. oxyacanthae 2789 1,35±0,08* 1,19±0,14 

X. polymorpha 2382 2,65±0,14 2,99±0,07 

 2430 2,41±0,19 2,67±0,22 

 2719 2,86±0,27 3,82±0,29** 

 2720 3,16±0,49 3,29±0,36 

 2721 2,50±0,13* 2,05±0,07 
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 2723 2,03±0,31 3,24±0,18 

 2727 3,49±0,77 4,41±0,33 

 2729 1,65±0,07 3,15±0,36** 

 2736 3,41±0,19 3,94±0,33 

 2737 1,65±0,06 2,34±0,17 

X. vasconica 2728 1,79±0,12 1,59±0,27 

* H284:VABP @>ABC AB0B8AB8G=> 4>AB>2V@=> 28I0 =0 A5@54>28IV �#��, p f 0,0001 

** H284:VABP @>ABC AB0B8AB8G=> 4>AB>2V@=> 28I0 =0 A5@54>28IV  ��, p f 0,0001  

�0 40=8<8 I>4> @04V0;P=>W H284:>ABV @>ABC 4>A;V465=V =0<8 HB0<8 284V2 

@>4C Xylaria <>6=0 2V4=5AB8 4> ?>2V;P=> 7@>AB0RG8E (H284:VABP @>ABC <5=H0 =V6 4 

<</4>1C) (Nakasone & Gilbertson, 1978; �8AP:> 8 4@., 2011; �><15@3, 2005) *5 

C73>46CєBPAS 7 4>A;V465==S<8 V=H8E 02B>@V2, S:V 2V4<VG0;8 ?>2V;P=C H284:VABP 

@>ABC @V7=8E ?@54AB02=8:V2 @>4C Xylaria =0 V=H8E 6828;P=8E A5@54>28I0E. �C;> 

2AB0=>2;5=>, I> =0 :0@B>?;S=>-45:AB@>7=><C 030@V 70 B5<?5@0BC@8 25±1 °C <VF5;V9 

284V2 X. hypoxylon B0 X. carpophila ?>2=VABR ?>:@8202 G0H:C #5B@V 70 3–4 B86=V 

:C;PB82C20==S (Chacko & Rogers, 1981). !0 A5@54>28IV  �� 4V0<5B@ :>;>=VW 

X. polymorpha 4>AS302 50 << G5@57 3 B86=V :C;PB82C20==S 70 B5<?5@0BC@8 22±1  °% 

(Fenwick, 1994), 0 <VF5;V9 X. hypoxylon 7@>AB02 7V H284:VABR 10–20 <</B8645=P 

(Nakasone & Gilbertson, 1978). �=HV 4>A;V4=8:8 282G0;8 <>@D>;>3>-:C;PBC@0;P=V 

E0@0:B5@8AB8:8 284V2 @>4C Xylaria =0 2V2AS=><C 030@V 70 C<>2 >A2VB;5==S 12 3>4/4>1C 

B0 B5<?5@0BC@8 :C;PB82C20==S 20±1 °%. �;S <VF5;VR HB0<V2 X. polymorpha, 

X. longipes B0 X. hypoxylon G0A ?>2=>3> >1@>AB0==S ?>25@E=V G0H:8 #5B@V 4V0<5B@>< 

9 A< AB0=>282 3–4 B86=V :C;PB82C20==S. #>2V;P=VH5 70 B0:8E C<>2 7@>AB0;8 HB0<8 

X. carpophila B0 X. oxyacanthae, S:V 70 ?>=04 4 B86=V :C;PB82C20==S =5 4>@>AB0;8 4> 

:@0R G0H:8 #5B@V (Callan & Rogers, 1993). 

"B65, C7030;P=RRG8 2AV 4>A;V465=V =0<8 E0@0:B5@8AB8:8 :>;>=V9 HB0<V2 

284V2 @>4C Xylaria, <>6=0 284V;8B8 @S4 >A>1;82>AB59, 2;0AB828E 4;S ?52=8E 284V2 

(B01;. 3.3.2). �0@B> 707=0G8B8, I> 4> =0H>3> 4>A;V465==S VA=C20;> <0;> 2V4><>AB59 

I>4> H284:>ABV @>ABC 2535B0B82=>3> <VF5;VR B0 <>@D>;>3VG=8E >A>1;82>AB59 
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<VF5;V0;P=8E :>;>=V9 1V;PH>ABV 284V2 @>4C Xylaria, 0 B0:>6 <V=;82>ABV >:@5<8E 

:C;PBC@0;P=8E >7=0: =0 A5@54>28I0E �#�� B0  ��. #@8 ?>@V2=S==V >B@8<0=8E 

=0<8 @57C;PB0BV2 7 40=8<8 I>4> :C;PBC@0;P=>-<>@D>;>3VG=8E >A>1;82>AB59 284V2 

@>4C Xylaria =0 V=H8E 6828;P=8E A5@54>28I0E, >?C1;V:>20=8<8 @V7=8<8 

4>A;V4=8:0<8, 1C;> 28S2;5=> @S4 2V4<V==>AB59.  

�5S:V 4>A;V4=8:8 707=0G0RBP, I> B0:V E0@0:B5@8AB8:8 S: H284:VABP @>ABC 

<VF5;V0;P=8E :>;>=V9, ?V3<5=B0FVS V D>@<C20==S AB@>< є 2V4=>A=> AB01V;P=8<8 

4V03=>AB8G=8<8 >7=0:0<8 4;S @>7<56C20==S 284V2 C <560E @>4C Xylaria (Petrini & 

Petrini, 1985). !0 =0HC 4C<:C, <>@D>;>3VG=V 40=V є FV==8< 4>?>2=5==S< 4;S 

?>;53H5==S B0:A>=><VW 40=>3> @>4C, >A>1;82> C :><1V=0FVW 7 <>;5:C;S@=>-

35=5B8G=8<8 B0 DV7V>;>3>-1V>EV<VG=8<8 >7=0:0<8. &><C 287=0G5==S <>@D>;>3VW є 

=5>1EV4=8< 5B0?>< C 282G5==V :C;PBC@, >A>1;82> =>28E HB0<V2, S:V 1C;8 V7>;P>20=V 

2?5@H5 B0 =5 1C;8 >?8A0=V @0=VH5. 
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&01;8FS 3.3.2 

�C;PBC@0;P=>-<>@D>;>3VG=0 E0@0:B5@8AB8:0 <VF5;V0;P=8E :>;>=V9 284V2 @>4C Xylaria =0 6828;P=8E A5@54>28I0E @V7=>3> 

A:;04C 70 B5<?5@0BC@8 25±1 °% 

�84 

%5
@5
4>
28
I
5 

"A=>2=V <0:@><>@D>;>3VG=V 

>A>1;82>ABV :>;>=V9 

,284:VABP 

@04V0;P=>-

3> @>ABC 

(<</4>1C) 

(>@<0 B0 @>7<V@8 

AB@>< 

 V:@><>@D>;>-

3VG=V 

>A>1;82>ABV 

�>
=V
4V
;P
=5
 

A?
>@
>=
>H
5=
=S

 

E;
0<
V4
>-

A?
>@
8 

3V
D0
;P
=V
:

V;
PF
S 

 

X. carpohila 
�#�� 

 

�>;>=VW ?>2AB8ABV, 7 :>=F5=B@8G=>R 

7>=0;P=VABR, A?5@HC 1V;V, 7 G0A>< 

=01C20RBP :@5<>2>3> 2V4BV=:C, :@09 =5 

?@8B8A=CB89, E28;SAB89. $525@7C< 7 

E0@0:B5@=8< @04V0;P=>-E28;SAB8< 

2V75@C=:>< B0 2:@0?;5==S<8 C <VAFSE 

D>@<C20==S 70G0B:V2 AB@><0B8G=8E 

CB2>@5=P. 

2,40±0,16  

(>@<CRBPAS ;8H5 

70G0B:8 

AB@><0B8G=8E 

CB2>@5=P 

+ + - 
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 �� 

�>;>=VW ?>2AB8ABV, A?5@HC 1V;V, 7 G0A>< 

?V3<5=BCRBPAS 2V4 F5=B@C 4> ?5@8D5@VW 

B0 =01C20RBP B5<=>-AV@>3> 01> G>@=>3> 

7010@2;5==S =02:>;> B>G:8 V=>:C;SFVW, 

:@09 =5 ?@8B8A=CB89. %?>AB5@V30єBPAS 

=57=0G=0 ?V3<5=B0FVS @525@7C<0.  

1,84±0,05 

*8;V=4@8G=V, 

=5@>730;C65=V, AV@V 7 

1V;>-@>6528<8 

25@EV2:0<8, 10–

15×1–2 << 

+ + - 

X. ellisii 

 

�#�� 

 �>;>=VW =0 >1>E A5@54>28I0E ?>4V1=V: 

20B>?>4V1=V, 7 25;8:>R :V;P:VABR 

?>2VB@S=>3> <VF5;VR, AV@>-:>@8G=52V. 

$525@7C< G>@=89. 

2,79±0,15 

*8;V=4@8G=V, 

=5@>730;C65=V, 

:>@8G=52V 7 1V;8<8 

25@EV2:0<8, 15–

20×1–3 <<  

- - + 

 �� 2,58±0,14 

*8;V=4@8G=V, 

:>@8G=52V 7 1V;8<8 

25@EV2:0<8, 5–10×1–

2 << 

- - + 

X. hypoxylon �#�� 

�>;>=VW =0 >1>E A5@54>28I0E ?>4V1=V: 

?>2AB8ABV 7 ?CG:0<8 ?>2VB@S=8E 3VD, 

=5IV;P=V, AV@V 7 :>=F5=B@8G=>R 

1,40±0,14* 

*8;V=4@8G=V AV@V 7 

1V;8<8 25@EV2:0<8, 

15–30×1–2 <<  

+ - - 
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7>=0;P=VABR, :@09 E28;SAB89. $525@7C< 

G>@=89, A5@54>28I5 75;5=C20B>-AV@>3> 

2V4BV=:C. 

 

 �� 1,16±0,43* 

*8;V=4@8G=V AV@V 7 

1V;8<8 25@EV2:0<8, 

10–20×2–3 <<  

+ - - 

X. longipes 

�#�� 

�>;>=VW =0 >1>E A5@54>28I0E ?>4V1=V: 

?>2AB8ABV, 1V;V, 7 =8BG0AB8< :@0є<. 

#V3<5=B0FVS C 283;S4V B5<=>-AV@>3> 

:V;PFS =02:>;> B>G:8 V=>:C;SFVW. 

$525@7C< :@5<>289. 

2,08±0,64* 

*8;V=4@8G=V, 

:>@8G=52V 7 1V;8<8 

25@EV2:0<8, 20–

25×2–3 << 

+ + + 

 �� 2,13±0,46* 

�>?0B>?>4V1=V, 

>;82:>2>-AV@V 7 

@>6528<8 

25@EV2:0<8,10–

15×3–5 (4> 10 C 

25@EV2:0E) <<  

+ + + 
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X. oxyacanthae 

�#�� 

�>;>=VW =0 >1>E A5@54>28I0E ?>4V1=V: 

?>2AB8ABV, AV@>-:>@8G=52V, :@09 

E28;SAB89. $525@7C< :>@8G=52>-

?><0@0=G5289. 

1,35±0,08  - - - - 

 �� 1,19±0,14  - - - 

X. polymorpha 

 

�#�� 

#>2AB8AB>-20B>?>4V1=V 01> :>@:>284=V, 

IV;P=V, B5<=>-AV@V. %5@54>28I5 

?V3<5=B>20=5, AV@>-75;5=5.  

2,58±0,67* 

*8;V=4@8G=V, AV@V 7 

@>6528<8 

25@EV2:0<8 B0 

:@0?;8=0<8 

5:AC40BC, 15–25×2–4 

<< 

+ + + 

 �� 
#>2AB8ABV, AV@>-75;5=8E 2V4BV=:V2 V7 

28@065=>R :>=F5=B@8G=>R 
3,19±0,73* *8;V=4@8G=V, AV@V 7 

@>6528<8 
+ + + 
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7>=0;P=VABR. %5@54>28I5 

?V3<5=B>20=5, AV@>-75;5=5. 

25@EV2:0<8 B0 

:@0?;8=0<8 

5:AC40BC, 15–20×2–4 

<< 

X. vasconica 

�#�� 

�>;>=VW =0 >1>E A5@54>28I0E ?>4V1=V: 

?5@8ABV, 1V;V, 7 GVB:> 28@065=8<8 

<VF5;V0;P=8<8 BS60<8. $525@7C< 

G>@=89.  

1,79±0,12 

*8;V=4@8G=V, 

@>3>284=V, AV@V 7 

1V;8<8 25@EV2:0<8, 

15–20×2–4 << 

+ - - 

 �� 1,59±0,27 - + - - 

 

#@8<VB:8: «*» – A5@54=є 7=0G5==S 4;S 2AVE 4>A;V465=8E HB0<V2 284C ±AB0=40@B=5 2V4E8;5==S, «+» – =0S2=VABP, «-» – 

2V4ACB=VABP.



3.4. �?;82 ?V428I5=8E B5<?5@0BC@ V=:C10FVW =0 68BBє740B=VABь 2535B0B82=>3> 

<VF5;VN 

&5<?5@0BC@0 є >4=8< 7 :;RG>28E D0:B>@V2, I> 2?;820є =0 @VAB V @>728B>: 

<0:@><VF5BV2. �@09=V 7=0G5==S B5<?5@0BC@8 (<V=V<0;P=5 B0 <0:A8<0;P=5), 0 B0:>6 

>?B8<0;P=0 B5<?5@0BC@0 є @V7=8<8 4;S ?@>F5AV2 @>ABC, CB2>@5==S @5?@>4C:B82=8E 

>@30=V2 B0 DV7V>;>3VG=>W 0:B82=>ABV 3@81V2 (Luo et al., 2021; �=B>=S: B0 V=., 2013). 

&0:>6 B5<?5@0BC@0 157?>A5@54=P> 2?;820є =0 <5B01>;VG=C 0:B82=VABP 3@81V2 

(0A8<V;SFVR, 48E0==S, 1V>A8=B57 B>I>) (Castillo et al., 2004). "B65, B5<?5@0BC@=89 

@568< 2V4V3@0є 206;82C @>;P 4;S B5E=>;>3V9 28@>IC20==S 3@81V2 B0 ?@8 715@565==V 

G8AB8E :C;PBC@ 3@81V2 C :>;5:FVSE.  

�>A;V4=8:8 284V;SRBP @V7=V 3@C?8 3@81V2 ?> 2V4=>H5==R 4> B5<?5@0BC@=>3> 

D0:B>@C. !09:@0I5 282G5=V 3@C?8 ?A8E@>DV;V2 V B5@<>DV;V2, E>G0 B5<?5@0BC@=V <56V 

WE=P>3> @>ABC GVB:> =5 2AB0=>2;5=V. �84V;SRBP B0:>6 <57>DV;P=V, ?A8E@>- V 

B5@<>B>;5@0=B=V 3@818 (�CE0;>, 1988; Tesei et al., 2012; �=B>=S: B0 V=., 2013). #@8 

4>A;V465==SE 2V4=>H5==S 3@81V2 4> B5<?5@0BC@=8E @568<V2 >:@V< >?B8<0;P=8E 

B5<?5@0BC@, 287=0G0;P=8<8 є :@8B8G=V B>G:8 (<V=V<C<, <0:A8<C<) B5<?5@0BC@, 

?VA;S 2?;82C S:8E @VAB =5 2V4=>2;RєBPAS. #0A82=> =87P:V B0 28A>:V B5<?5@0BC@8 

740B=V ?5@5=>A8B8 1V;PHVABP 3@81V2, ?@>B5 =5 C 283;S4V 2535B0B82=8E AB@C:BC@, 0 70 

4>?><>3>R AB@C:BC@, ?@87=0G5=8E 4;S ?5@5=5A5==S 5:AB@5<0;P=8E C<>2, 

=0?@8:;04, E;0<V4>A?>@ (Mueller et al., 1992).  

�?;82 B5<?5@0BC@8 =0 @VAB 3@81V2 45B0;P=> 282G02AS 4;S ?@54AB02=8:V2 

2V44V;C Basidiomycota, S:V є >1'є:B0<8 A2VB>2>3> ?@><8A;>2>3> 3@81V2=8FB20 B0 

1V>B5E=>;>3VW 4;S >B@8<0==S ;V:0@AP:8E ?@5?0@0BV2, 7>:@5<0, ?@54AB02=8:V2 @>4V2 

Ganoderma, Lentinus, Hericium, Pleurotus (Chang & Miles, 2004; �@C?>4P@>20, 2009; 

�8AP:> 8 4@., 2011;  8E09;>20 B0 V=., 2017; �><15@3, 2017). �>4=>G0A, 

68BBє740B=VABP 2535B0B82=>3> <VF5;VR ?@54AB02=8:V2 @>4C Xylaria ?VA;S 2?;82C 

?V428I5=8E B5<?5@0BC@ є <0;>4>A;V465=>R, 0 HB0<8 284V2 @>4C Xylaria 

?>E>465==S< 7 B5@8B>@VW ':@0W=8 70 40=>R >7=0:>R 4>A;V46CRBPAS =0<8 2?5@H5.  
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� ;VB5@0BC@8 2V4><>, I> =86=S <560 @>ABC 2535B0B82=>3> <VF5;VR 1V;PH>ABV 

284V2 3@81V2 A:;040є 4 °C, 0 28I0 37 °C (�40=>20 & �0A8;52A:0S, 1982; �CE0;>, 

1988). #@8 4>A;V465==V =0<8 HB0<V2 284V2 @>4C Xylaria @V7=>3> 35>3@0DVG=>3> 

?>E>465==S 2AB0=>2;5=>, I> ?@8 =86=V9 3@0=8G=V9 B5<?5@0BC@V 4±0,1 °% WE=V9 @VAB 

=5 A?>AB5@V302AS, ?@>B5 1C;> 70DV:A>20=> 2V4=>2;5==S ?@>F5AV2 68BBє4VS;P=>ABV ?@8 

?5@5=5A5==V 2 C<>28 V=:C10FVW 70 26±0,1 °%. �>45= 7 4>A;V465=8E HB0<V2 =5 7@>AB02 

70 B5<?5@0BC@8 36±0,1 °% V 28I5, ?@>B5 1V;PHVABP HB0<V2 2V4=>2;R20;8 @VAB ?@8 

?>40;PHV9 V=:C10FVW 70 26±0,1 °% ?VA;S 2?;82C ?V428I5=8E B5<?5@0BC@ (B01;. 3.4.1). 

%5@54 CAVE 4>A;V465=8E HB0<V2 ;8H5 4;S HB0<V2 X. hypoxylon =5 1C;> 70DV:A>20=> 

740B=>ABV 2535B0B82=>3> <VF5;VR 4> 2V4=>2;5==S @>ABC. �;S V=H8E 284V2 C 

4>A;V465==V A?>AB5@V30;0AP 7=0G=0 HB0<>20 20@V015;P=VABP C 2V4=>2;5==V @>ABC 

<VF5;VR ?@8 7@>AB0==V B5<?5@0BC@8. 

&01;8FS 3.4.1 

�8BBє740B=VABP 2535B0B82=>3> <VF5;VR HB0<V2 284V2 @>4C Xylaria 70 28A>:8E 

B5<?5@0BC@ V=:C10FVW 

�84 ,B0< &5<?5@0BC@0 V=:C10FVW, °% 

  36 26 37 26 38 26 39 26 40 26 41 26 

X. carpophila 2788 - +3 - +3 - +3 - +5 - - - - 

X. ellisii 2724 - +3 - +3 - +3 - +5 - +14 - - 

X. hypoxylon 2725 - - - - - - - - - - - - 

 2732 - - - - - - - - - - - - 

 2734 - - - - - - - - - - - - 

 2735 - - - - - - - - - - - - 

X. longipes 2715 - +3 - +3 - +3 - +3 - - - - 

 2716 - +3 - +3 - +3 - - - - - - 

 2717 - +3 - +3 - +3 - +3 - - - - 

 2718 - +3 - +3 - +3 - +3  - - - - 

 2722 - +3 - +3 - +3 - - - - - - 

 2726 - +3 - +3 - - - - - - - - 

 2730 - +3 - +5 - - - - - - - - 

 2733 - +3 - +3 - +3 - +9 - - - - 

 2738 - +3 - +3 - - - - - - - - 

 2739 - +3 - +3 - - - - - - - - 

X. oxyacanthae 2789 - +3 - +7 - +14 - - - - - - 

X. polymorpha 2382 - +5 - +7 - - - - - - - - 
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 2430 - +3 - +5 - +9 - - - - - - 

 2719 - +5 - +9 - - - - - - - - 

 2720 - +5 - - - - - - - - - - 

 2721 - +3 - +9 - - - - - - - - 

 2723 - +3 - +3 - +9 - +14 - - - - 

 2727 - +7 - - - - - - - - - - 

 2729 - +5 - - - - - - - - - - 

 2736 - +7 - +9 - - - - - - - - 

 2737 - +5 - +9 - +9 - +14 - - - - 

X. vasconica 2728 - +5 - - - - - - - - - - 

 

#@8<VB:8: «-» – 2V4ACB=VABP @>ABC 2535B0B82=>3> <VF5;VR; «+3,5,7,9,14» – ?>=>2;5==S 

@>ABC 2535B0B82=>3> <VF5;VR =0 3, 5, 7, 9 G8 14-BC 4>1C V=:C10FVW 70 B5<?5@0BC@8 

26±0,1 °%. 

&0:, =0?@8:;04, 4;S B@P>E 7 45ASB8 HB0<V2 X. polymorpha (��� 2720, 2727, 

2729) :@8B8G=>R B5<?5@0BC@>R, ?VA;S 2?;82C S:>W 2V4=>2;5==S @>ABC <VF5;VR =5 

A?>AB5@V30;>AP, 1C;0 B5<?5@0BC@0 37±0,1 °%. &0:0 6 :@8B8G=0 B5<?5@0BC@0 1C;0 

70DV:A>20=0 4;S 2535B0B82=>3> <VF5;VR X. vasconica ��� 2728. �;S G>B8@P>E HB0<V2 

X. polymorpha (��� 2382, 2719, 2721, 2736) :@8B8G=>R 1C;0 B5<?5@0BC@0 38±0,1 °%, 

4;S >4=>3> (��� 2430) B5<?5@0BC@0 39±0,1 °%, B0 4;S 42>E (��� 2723, 2737) 40±0,1 

°%. ,B0<8 V=H>3> 284C 7 45@52=>3> AC1AB@0BC – X. longipes @503C20;8 =0 2?;82 

?V428I5=8E B5<?5@0BC@ 45I> V=0:H5. #> 420 HB0<8 2V4=>2;R20;8 @VAB 

2535B0B82=>3> <VF5;VR ?VA;S 2?;82C B5<?5@0BC@ 38±0,1 °% B0 39±0,1°% (��� 2716, 

2722 B0 2726, 2730, 2V4?>2V4=>). �;S ?’SB8 V=H8E HB0<V2 FP>3> 284C :@8B8G=>R 

B5<?5@0BC@>R, ?VA;S S:>W @VAB =5 2V4=>2;R202AS, 1C;0 40±0,1 °% (B01;. 3.4.1). 

#>-@V7=><C @503C202 =0 2?;82 ?V428I5=8E B5<?5@0BC@ V <VF5;V9 284V2, 

0A>FV9>20=8E 7 =0AV==S<. �;S <VF5;VR X. carpophila ��� 2788 :@8B8G=>R AB0;0 

B5<?5@0BC@0 40±0,1 °%, 2 B>9 G0A S: <VF5;V9 X. oxyacanthae ��� 2789 =5 2V4=>2;R202 

@VAB ?VA;S 2?;82C B5<?5@0BC@8 39±0,1 °%. �V4@V7=S;0AP V 4>10, =0 S:C DV:AC20;>AP 

2V4=>2;5==S @>ABC 2535B0B82=>3> <VF5;VR F8E 284V2: ?VA;S 2?;82C B5<?5@0BC@8 

38±0,1 °% <VF5;V9 X. carpophila ��� 2788 2V4=>2;R202 @>AB>2V ?@>F5A8 265 =0 B@5BR 

4>1C, 0 <VF5;V9 X. oxyacanthae ���2789 =0 14-BC 4>1C V=:C10FVW ?@8 26±0,1 °%. 
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 0:A8<0;P=0 :@8B8G=0 B5<?5@0BC@0, ?VA;S S:>W =5 A?>AB5@V30;>AP 2V4=>2;5==S 

@>ABC, 1C;0 70DV:A>20=0 4;S X. ellisii ��� 2724 B0 AB0=>28;0 41±0,1 °%.  

�8S2;5=> 70;56=VABP B5@<V=C 2V4=>2;5==S @>ABC <VF5;VR 4>A;V465=8E HB0<V2 

70 26±0,1 °% 2V4 ?>:07=8:0 ?>G0B:>2>W 28A>:>W B5<?5@0BC@8. *5 4>1@5 ?@>AB56CєBPAS 

=0 ?@8:;04V HB0<C X. polymorpha ��� 2430, <VF5;V9 S:>3> ?VA;S 2?;82C B5<?5@0BC@8 

36±0,1 °% 2V4=>2;R202 @>AB>2V ?@>F5A8 265 =0 B@5BR 4>1C, ?VA;S 2?;82C 

B5<?5@0BC@8 37±0,1 °% – =0 5-BC 4>1C, 0 7 ?V428I5==S< B5<?5@0BC@8 4> 38±0,1 °% 

B5@<V= 7@VA 4> 452’SB8 4V1. �=0;>3VG=0 70:>=><V@=VABP A?>AB5@V30;0AP 4;S V=H8E 

HB0<V2 V 284V2, >:@V< X. longipes.  VF5;V9 HB0<V2 X. longipes (>:@V< HB0<C ��� 2733) 

715@V302 740B=VABP 2V4=>2;R20B8 @VAB =0 B@5BR 4>1C V=:C10FVW 70 B5<?5@0BC@8 

26±0,1 °%, =570;56=> 2V4 7=0G5==S ?>G0B:>2>W 28A>:>W B5<?5@0BC@8 (B01;. 3.4.1). 

"4=8< V7 203><8E D0:B>@V2 VA=C20==S B0 ?>H8@5==S 284V2 2 @V7=8E 

35>3@0DVG=8E C<>20E є B5<?5@0BC@0. &><C <>6=0 1C;> 1 ?@8?CAB8B8, I> 

68BBє740B=VABP <VF5;V0;P=>W :C;PBC@8 70 28A>:8E B5<?5@0BC@ C73>46C20B8<5BPAS V7 

7030;P=8<8 70:>=><V@=>ABS<8 :;V<0B8G=8E C<>2 C @53V>=V WE ?>E>465==S. #@>B5, 

=0<8 A?>AB5@V30;8AP S: HB0<>2V 2V4<V==>ABV 4;S :C;PBC@ 7V AE>68< 35>3@0DVG=8< 

?>E>465==S<, B0: V ?>4V1=VABP C @50:FVW =0 2?;82 ?V428I5=8E B5<?5@0BC@ HB0<V2 7 

@V7=8E >1;0AB59 ':@0W=8. !0?@8:;04, 4;S HB0<V2 X. polymorpha ��� 2723 7 %C<AP:>W 

B0 ��� 2737 7  8:>;0W2AP:>W >1;0ABV, :@8B8G=0 B5<?5@0BC@0 =5 2V4@V7=S;0AP V 

AB0=>28;0 40±0,1 °%. !0 ?@>B8203C W<, HB0<8 X. longipes ��� 2718, 2722 B0 2730, 

284V;5=V 7V AB@><, 7V1@0=8E C �8W2AP:V9 >1;0ABV, <0;8 @V7=5 3@0=8G=5 7=0G5==S 

:@8B8G=>W B5<?5@0BC@8 @>ABC (B01;. 3.4.1). 

&0:5 S28I5 <>65 ?>SA=R20B8AP B8<, I> ?>B@518 C B5<?5@0BC@V <>6CBP 

7<V=R20B8AP ?@8 7<V=V V=H8E C<>2, =0?@8:;04 6828;P=>3> AC1AB@0BC. �BV<, S: 

2V4><>, B5<?5@0BC@=V >?B8<C<8 G0AB>, E>G0 V =5 702648, ?>2'S70=V 7 C<>20<8 

=02:>;8H=P>3> A5@54>28I0 2 @09>=V ?>E>465==S V7>;SBC (Vidal et al., 1997; Filotas 

& Hajek, 2007).  
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!0?@8:;04, C 4>A;V465==SE 2?;82C B5<?5@0BC@=>3> D0:B>@C =0 @VAB HB0<C 

X. hypoxylon, 284V;5=>3> 7V 7@07:0 7V1@0=>3> 2 <VABV �0::0 (�0=3;045H), >?B8<0;P=8< 

4V0?07>=>< B5<?5@0BC@ 28S2AS 30–35 °% (Ahmed & Jahan, 2018). ' =0H><C 

4>A;V465==V HB0<8 X. hypoxylon 1C;8 є48=8<8, 4;S S:8E =5 1C;> 70DV:A>20=> 

740B=>ABV 2535B0B82=>3> <VF5;VR 4> 2V4=>2;5==S @>ABC ?VA;S 2?;82C B5<?5@0BC@ 

36±0,1 °% B0 28I5.  >6=0 ?@8?CAB8B8, I> B0:0 @V7=8FS ?>2’S70=0 7 35>3@0DVG=8< 

?>E>465==S<, 0465 �0::0 @>7B0H>2CєBPAS C 7>=V B@>?VG=>3> :;V<0BC 7 

A5@54=P>@VG=>R B5<?5@0BC@>R 25 °%. �;S V=H>3> ?@54AB02=8:0 @>4C, I> 7@>AB02 C 

AC15:20B>@V0;P=><C :;V<0BV – X. papyrifera (Link) Fr., >?B8<0;P=>R 4;S @>ABC 

2535B0B82=>3> <VF5;VR 28S28;0AP B5<?5@0BC@0 30 °%, 0 ?@8 35 °% @VAB ?@83=VGC202AS 

(Castillo et al., 2004). 

�3V4=> 7 ;VB5@0BC@=8<8 40=8<8, B0:V 2V4<V==>ABV <>6CBP 1CB8 ?>2’S70=V 7 

<V:@>:;V<0B8G=8<8 C<>20<8 1V>B>?C, 45 1C;8 7V1@0=V 7@07:8, 7 S:8E 1C;> V7>;P>20=> 

:C;PBC@8 (Kerry, 1990; Sterflinger et al., 2012). *5 1C;> ?V4B25@465=> =0 ?@8:;04V 

HB0<V2 284V2 @>4C Ganoderma 7 �>;5:FVWW :C;PBC@ H0?8=:>28E 3@81V2 (���), S:V 

?@>S2;S;8 @V7=C ABV9:VABP I>4> ?V428I5=8E B5<?5@0BC@ C 70;56=>ABV 2V4 

35>3@0DVG=>3> ?>E>465==S (�@C?>4P>@>20, 2009). "A:V;P:8 3@818 ?@8AB>A>2CRBPAS 

4> C<>2 =02:>;8H=P>3> A5@54>28I0, 28S2;SRG8 >7=0:8 2V4?>2V4=> 4> 

E0@0:B5@8AB8: 1V>B>?C, 4;S ?V4B@8<:8 WE=P>W >?B8<0;P=>W 68BBє4VS;P=>ABV B0 

1V>A8=B5B8G=>W 0:B82=>ABV in vitro =5>1EV4=V ?52=V B5<?5@0BC@=V ?0@0<5B@8, 

E0@0:B5@=V 4;S WE ?@8@>4=>3> <VAF57@>AB0==S. &><C B5<?5@0BC@=V <56V @>ABC є 

206;828<8 DV7V>;>3VG=8<8 E0@0:B5@8AB8:0<8 @V7=8E HB0<V2, S:V =5>1EV4=> 

4>A;V46C20B8 4;S @50;V70FVW ?@>F5AC :C;PB82C20==S. 

"B65, 4>A;V465==S 68BBє740B=>ABV HB0<V2 284V2 @>4C Xylaria 2 C<>20E 

28A>:8E B5<?5@0BC@ 28S28;> 284>2V B0 HB0<>2V >A>1;82>ABV C WE ?@8AB>A>20=>ABV 4> 

2?;82C 28A>:8E B5<?5@0BC@. �V4@V7=S;8AP S: <0:A8<0;P=0 :@8B8G=0 B5<?5@0BC@0, 

?VA;S 2?;82C S:>W <VF5;V9 2B@0G02 68BBє740B=VABP, B0: V 4>10, =0 S:C DV:AC20;>AP 

2V4=>2;5==S @>ABC 2535B0B82=>3> <VF5;VR ?@8 715@565==V =8< 68BBє740B=>ABV. 

�V;PHVABP HB0<V2 (85,71%) 2V4=>2;R20;8 @VAB ?VA;S V=:C10FVW 70 B5<?5@0BC@8 
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36±0,1 °%, 7V 7@>AB0==S< B5<?5@0BC@8 WE G8A;> 7<5=HC20;>AP.  5=H5 ?>;>28=8 

HB0<V2 (42,86%) 715@V30;> 68BBє740B=VABP ?VA;S 2?;82C B5<?5@0BC@8 38±0,1 °%. 

&5<?5@0BC@0 40±0,1 °% 1C;0 :@8B8G=>R 4;S 2AVE HB0<V2, >:@V< X. ellisii ��� 2724. 
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$"���� 4 

 "���'�/$!"-��!�&�+!� �"%�����!!/ 

 

 >;5:C;S@=V <5B>48 C 1V>;>3VW є FV==8< V =570<V==8< V=AB@C<5=B>< 4;S 

V45=B8DV:0FVW B0:A>=V2, 4;S 282G5==S 1V>@V7=><0=VBBS C3@C?>20=P B0 52>;RFVW 3@81V2. 

(V;>35=5B8G=89 0=0;V7 =0 >A=>2V ;>:CAV2 S45@=>W @81>A><0;P=>W �!� є :;RG>28<8 

C @>72’S70==V ?8B0=P AB>A>2=> 284>28E :><?;5:AV2 B0 4;S :;0A8DV:0FVW 0=0<>@D=8E 

3@81V2. "4=0:, =572060RG8 =0 AB@V<:5 7@>AB0==S :V;P:>ABV 40=8E ?@> =C:;5>B84=V 

?>A;V4>2=>ABV @V7=8E ;>:CAV2 S@�!�, <>;5:C;S@=>-DV;>35=5B8G=0 <>45;P @>4C 

Xylaria ;8H0єBPAS AC?5@5G;82>R, <0RG8 G8A;5==V =5@>72’S70=V 2C7;8 B0 :><?;5:A8 

284V2 (Peršoh et al., 2009; Fournier et al., 2011; Stadler et al., 2020). �> B>3> 6, 1C4P-S:V 

:;0A8DV:0FV9=V A8AB5<8 ;8H0RBPAS AC1’є:B82=8<8 V 70;560BP I>=09<5=H5 2V4 

281>@C B0:A>=V2, 2:;RG5=8E 4> 0=0;V7C, I> ?@872>48BP 4> @V7=8E B0:A>=><VG=8E 

V=B5@?@5B0FV9. 

�=0G=0 <>@D>;>3VG=0 ?;0AB8G=VABP 2 <560E @>4C Xylaria, ?>B@51Cє 

:><?;5:A=>3> ?V4E>4C 4> 282G5==S 1V>;>3VG=8E >A>1;82>AB59 9>3> ?@54AB02=8:V2. 

�;S DV;>35=5B8G=>3> 0=0;V7C 3@81V2 FP>3> @>4C, S: V ?@54AB02=8:V2 V=H8E @>4V2, 

=09G0ABVH5 28:>@8AB>2C20;8AP 35=8 S45@=>W @81>A><0;P=>W �!�. 

�=CB@VH=S B@0=A:@81>20=0 A?59A5@=0 4V;S=:0 (ITS) S45@=>W @81>A><0;P=>W 

�!� H8@>:> 70;CG5=0 4;S <>;5:C;S@=>W V45=B8DV:0FVW 3@81V2 7024S:8 28A>:><C 

ABC?5=R <V6284>2>W <V=;82>ABV, :>=A5@20B82=8< A09B0< ?@09<5@V2 B0 

<C;PB8:>?V9=>ABV 2 35=><V (Schoch et al., 2012; Blaalid et al., 2013). #@>BS3>< 

>AB0==VE 45ASB8;VBP ITS 0:B82=> 28:>@8AB>2CєBPAS <V:>;>30<8 S: C A8AB5<0B8FV, B0: 

V 2 5:>;>3VG=8E 4>A;V465==SE 3@81V2, I> ?@8725;> 4> =0:>?8G5==S C <V6=0@>4=8E 

1070E 40=8E 7=0G=>3> G8A;0 =C:;5>B84=8E ?>A;V4>2=>AB59 FP>3> ;>:CAC. �BV< 45S:V 

=0C:>2FV AB02;SBP ?V4 AC<=V2 20;V4=VABP B0:A>=><VG=>W V45=B8DV:0FVW 3@81V2 =0 >A=>2V 

28:>@8AB0==S 40=8E ITS 157 ?V4:@V?;5==S 2V4><>ABS<8 ?@> V=HV ;>:CA8 �!�. *5 

?>2’S70=> 7 2=CB@VH=P>35=><=>R <V=;82VABR ?0@0;>3V2 ITS. !0?@8:;04, =5I>402=V 
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<>;5:C;S@=>-35=5B8G=V 4>A;V465==S 28S28;8, I> 4;S 284C X. hypoxylon VA=Cє 

I>=09<5=H5 13 :>?V9 ITS C >4=><C 35=><V, 2 45S:8E 28?04:0E <V6 =8<8 

A?>AB5@V30;8AS @V7:V 2V4<V==>ABV (V45=B8G=VABP =86G5 97%) (Stadler et al., 2020). )>G0 

ITS-@53V>= є C=V25@A0;P=8< C B0:A>=><VW 3@81V2, 4;S 45S:8E B0:A>=V2, C B><C G8A;V 2 

<560E @>4C Xylaria, =5>1EV4=8< 70;8H0єBPAS 70;CG5==S 4> 0=0;V7C 4>40B:>28E 

<0@:5@=8E ?>A;V4>2=>AB59 (Balajee et al. 2009). 

' 40=><C 4>A;V465==V <8 28:>@8AB>2C20;8 ?>A;V4>2=>ABV B@P>E S45@=8E 

;>:CAV2, 0 A0<5 ITS-@53V>=C B0 35=V2, I> :>4CRBP ³-BC1C;V= (TUB2) B0 4@C3C 

AC1>48=8FR �!�-70;56=>W $!�-?>;V<5@078 (RPB2). #>@V2=S==S 2V4><>AB59 ?@> FV 

35=8 4>72>;8;> =0< 45B0;P=VH5 2AB0=>28B8 DV;>35=5B8G=V 72'S7:8 4>A;V46C20=8E 

HB0<V2 284V2 @>4C Xylaria 7 V=H8<8 2840<8 40=>3> @>4C. �> DV;>35=5B8G=>3> 0=0;V7C 

1C;8 2:;RG5=V 10 HB0<V2 6 284V2 @>4C Xylaria, 2535B0B82=89 <VF5;V9 S:8E 1C;> 

284V;5=> =0<8 C G8ABC :C;PBC@C 7V AB@><, 7V1@0=8E C @V7=8E 35>3@0DVG=8E 7>=0E 

':@0W=8, 0 B0:>6 A?>@V4=5=V 2848 @>4C Xylaria @V7=>3> 35>3@0DVG=>3> ?>E>465==S, 

S:V 1C;8 >?8A0=V C ;VB5@0BC@=8E 465@5;0E, =02545=8E C B01;8FV 4.1. 

&01;8FS 4.1 

�7>;SB8 284V2 @>4C Xylaria, 28:>@8AB0=V C DV;>35=5B8G=><C 0=0;V7V 

�84 �>4 
7@07:0 C 
:>;5:FVSE 

�@0W=0 
?>E>465==S 

�>4 4>ABC?C 4> 
=C:;5>B84=>W 
?>A;V4>2=>ABV 2 NCBI 

#>A8;0==S 

ITS TUB2 RPB2 

X. longipes CBS 

148.73 

!V45@;0=48 AY909

013 

KU684

204 

KU684

280 

(Peláez et al., 
2008) 

X. longipes CBS 

580.88 

!V<5GG8=0 AY909

015 

- - (Peláez et al., 

2008) 

X. longipes CWU-

MycAS13

78 

':@0W=0 AM993

137 

- - (Peršoh et al., 

2009) 

X. longipes CBS 

147.73 

!V<5GG8=0 AY909

017 

- - (Peršoh et al., 

2009) 
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X. polymor-

pha 

MUCL 

49884 

(@0=FVS KY610

408 

KX271

280 

KY624

288 

(Wendt et al., 

2018) 

X. polymor-

pha 

JDR 1012 %,� GU322

460 

GQ495

954 

GQ848

343 

(Hsieh et al., 

2010) 

X. cornifor-

mis 

DAOM 

159095 

- MN219

591 

- - (Ibrahim et 

al., 2020) 

X. cornifor-

mis 

DAOM 

145381 

- MN219

588 

- - (Ibrahim et 

al., 2020) 

X. digitata CWU-

MycAS24

38 

':@0W=0 GU322

456 

GQ495

949 

GQ848

338 

(Hsieh et al.,  

2010) 

X. digitata TW 

07032019 

- MN846

335 

MN917

775 

- https://www. 

ncbi.nlm.nih.

gov/ 

X. digitata CBS 

161.22 

- AY909

006 

- - (Peláez et al., 
2008) 

X. delitschii 07_X2 !V<5GG8=0 HQ414

586 

- - (Rönsch et 
al., 2010) 

X. ellisii DAOMC 

252031 

- 

 

NR1729

72 

- MN216

186 

(Ibrahim et 

al., 2020) 

X. feejeen-

sis 

UOC 

MINNP 

MK 34 

,@V-�0=:0 KR3488

64 

- - (Fernando et 

al., 2017) 

X. hypoxy-

lon 

CBS 

122620 

,25FVS KY610

407 

KX271

279 

KY624

231 

(Wendt et al., 

2018) 

X. hypoxy-

lon 

HAST 

152 

�5;P3VS GU300

096 

GQ260

187 

GQ844

812 

(Hsieh et al., 

2010) 

X. hypoxy-

lon 

CBS 

86.72 

- AY909

011 

- - (Peršoh et al., 
2009) 

X. hypoxy-

lon 

HAST 

95082001 

&0920=P GU300

095 

GQ487

703 

GQ844

811 

(Peršoh et al., 
2009) 

X. oxyacan-

thae 

JDR 859 %,� GU322

434 

GQ495

927 

GQ844

820 

(Hsieh et al., 

2010) 
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X. oxyacan-

thae 

FCATAS 

906 

�8B09 MZ620

655 

MZ695

790 

MZ678

636 

(Hsieh et al., 

2010) 

X. oxyacan-

thae 

YMJ 1660 (@0=FVS MF773

429 

MF773

437 

MF773

433 

(Hsieh et al., 

2010) 

X. oxyacan-

thae 

YMJ 1320 !V<5GG8=0 MF773

431 

MF773

439 

MF773

435 

 (Hsieh et al., 

2010) 

X. oxyacan-

thae 

YMJ 1184 !V<5GG8=0 MF773

430 

MF773

438 

MF773

434 

(Hsieh et al., 

2010) 

X. arbuscu-

la 

CBS 

126415 

!V<5GG8=0 KY610

394 

KX271

257 

KY624

287 

(Fournier et 

al., 2011) 

X. arbuscu-

la 

HAST 

89041211 

&0920=P GU300

090 

GQ478

226 

GQ844

805 

(Hsieh et al., 

2010) 

X. carpo-

phila 

FCATAS 

917 

�8B09 MZ621

171 

MZ695

801 

MZ707

122 

(Hsieh et al., 

2010) 

X. vasconi-

ca 

MUCL 

51697 

%,� FN6898

00 

- - (Fournier et 

al., 2011) 

X. vasconi-

ca 

MUCL 

51705 

(@0=FVS FN6898

04 

- - (Fournier et 

al., 2011) 

X. vasconi-

ca 

BEP 42 

(TENN) 

- MF755

269 

- - (Stadler et al., 

2020) 

B. nummu-

laria 

MUCL 

51395 

(@0=FVS KY610

382 

KX271

241 

KY624

236 

(Hsieh et al., 

2010) 

 

#@8<VB:8: CBS – Westerdijk Fungal Biodiversity Institute; DAOM – Canadian National 

Mycological Herbarium; DAOMC – Canadian Collection of Fungal Cultures; FCATAS – 

Fungarium of Institute of Tropical Bioscience and Biotechnology, Chinese Academy of 

Tropical Agricultural Sciences; HAST – Herbarium, research Center for Biodiversity, 

Academia Sinica, Taipei; JDR – Herbarium of J.D. Rogers; MUCL – Université  

Catholique de Louvain; TENN – University of Tennessee Herbarium; UOC – University 

of Colombo, Department of Plant Science, Faculty of Science; YMJ – Herbarium of Yu-

Min Ju; CWU – �5@10@V9 )0@:V2AP:>3> =0FV>=0;P=>3> C=V25@A8B5BC V<. �.!. �0@07V=0; 

«-» – V=D>@<0FVS 2V4ACB=S. 
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(V;>35=5B8G=V 45@520, ?>1C4>20=V 70 4>?><>3>R <5B>4V2 ?@8є4=0==S ACAV4V2 

(Neighbour-Joining) V <0:A8<0;P=>W ?@024>?>4V1=>ABV (Maximum Likelihood) =0 

>A=>2V <0B@8FV, 4> S:>W 1C;8 2:;RG5=V 4>A;V465=V =0<8 HB0<8 284V2 @>4C Xylaria, 70 

B>?>;>3VєR 4>1@5 C73>46C20;8AP 7 B8<8, I> =02>4SBPAS 4;S FP>3> @>4C 2 ACG0A=V9 

;VB5@0BC@V (Lee et al., 2000; Ju & Hsieh, 2007; Peláez et al., 2008; Hsieh et al., 2010). 

%D>@<>20=V :;048 E0@0:B5@87C20;8AP ?><V@=>R B0 28A>:>R 1CBAB@5?-?V4B@8<:>R, 

S:0 2BV< 1C;0 28I>R ?@8 28:>@8AB0==V <5B>4C <0:A8<0;P=>W ?@024>?>4V1=>ABV, 

B><C DV;>35=5B8G=V 45@520, ?>1C4>20=V 70 4>?><>3>R FP>3> <5B>4C 1C;8 2V4V1@0=V 

=0<8 S: 1V;PH 4>AB>2V@=V B0 =02545=V C FP><C @>74V;V. 

!0 2AVE 20@V0=B0E DV;>35=5B8G=8E 45@52 D>@<C20;8AP ABV9:V :;048, 

?@54AB02;5=V >:@5<8<8 2840<8 (@8A. 4.1, 4.3, 4.4). �0 28=SB:>< HB0<C X. vasconica 

��� 2728, S:89 =0 45=4@>3@0<V 7 70;CG5==S< A5:25=>20=8E 35=V2 RPB2, ?>B@0?82 C 

2V4>:@5<;5=C :;04C 7 X. hypoxylon HAST9508200 7 ?><V@=>R 1CAB@5?-?V4B@8<:>R 

(@8A. 4.4). !0 60;P, C 1070E 40=8E 2V4ACB=V @5D5@5=B=V ?>A;V4>2=>ABV V=H8E HB0<V2 

X. vasconica, A5:25=>20=V 70 F8< 35=><, I>1 70;CG8B8 WE 4;S ?>@V2=S;P=>3> 0=0;V7C. 

�>4=>G0A ?>1C4>20=V =0<8 45=4@>3@0<8 =0 >A=>2V 42>E V=H8E ;>:CAV2 �!� A2V4G8;8 

?@> 2V4>:@5<;5=VABP X. vasconica ��� 2728 2V4 V=H8E 284V2. �3V4=> 45=4@>3@0<8 =0 

>A=>2V ITS-@53V>=C, HB0< X. vasconica ��� 2728 ?>B@0?;S2 C ABV9:C :;04C 7 V=H8<8 

HB0<0<8 FP>3> 284C V7 1CBAB@5?-?V4B@8<:>R 100 (@8A. 4.1). 

�030;><, 284>289 :><?;5:A X. hypoxylon 2:;RG0є 1030B> ?@54AB02=8:V2, 0 

?>@V2=S==S <>;5:C;S@=8E 40=8E =0 >A=>2V 5,8S/ITS @�!� 28S28;>, I> 40=V, 

>?C1;V:>20=V 2 GenBank 4;S B0:A>=C X. hypoxylon, >G5284=>, 2V4?>2V40RBP 1030BP>< 

@V7=8< 2840< (Peršoh et al., 2009). �3V4=> ;VB5@0BC@=8E 40=8E, X. vasconica B0 

X. hypoxylon є 1;87P:>A?>@V4=5=8<8 2840<8, S:V <0965 =5<>6;82> 2V4@V7=8B8 =0 

>A=>2V <>@D>;>3VG=8E >7=0:, G5@57 ?>;V<>@DV7< AB@><, ?>4V1=VABP 0A:V2 B0 A?>@ 

(Fournier et al., 2011). "4=0:, =0 >A=>2V <>;5:C;S@=>-35=5B8G=8E 40=8E, 0 B0:>6 

45S:8E 2V4<V==>AB59, B0:8E S: ?>25@E=S 5:AB>AB@><0B8G=>W B:0=8=8 B0 A57>==VABP 

AB04VW 0=0<>D@8, 1C;> 28>:@5<;5=> B0:A>= X. vasconica (Fournier et al., 2011). 
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 !0 ?>1C4>20=8E =0<8 DV;>35=5B8G=8E 45@520E, HB0< X. hypoxylon ��� 2725 

?>B@0?;S2 C ABV9:V 28@V7=5=V :;048 7 =04V9=8<8 @5D5@5=B=8<8 ?>A;V4>2=>ABS<8 

V=H8E HB0<V2 FP>3> 284C, 2V4V1@0=8<8 7 ;VB5@0BC@=8E 465@5; (@8A. 4.1, 4.3, 4.4; B01. 

4.1).  

 

$8A. 4.1. (V;>35=5B8G=5 45@52>, ?>1C4>20=5 =0 >A=>2V =C:;5>B84=8E ?>A;V4>2=>AB59 

ITS 7 28:>@8AB0==S< <5B>4C <0:A8<0;P=>W ?@024>?>4V1=>ABV B0 3-?0@0<5B@>2>W 
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<>45;V &0<C@8. �>268=0 3V;>: =0 45@52V 2V4?>2V40є :V;P:>ABV 70<V=. �;S 

<>45;R20==S 2V4<V==>AB59 C H284:>ABV 52>;RFVW <V6 A09B0<8 1C;> 28:>@8AB0=> 

48A:@5B=89 30<<0-@>7?>4V; (5 :0B53>@V9 (+G, ?0@0<5B@ = 0,4769)). �> 0=0;V7C 

70;CG5=> 39 =C:;5>B84=8E ?>A;V4>2=>AB59. �> DV=0;P=>3> =01>@C 40=8E 1C;> 

2:;RG5=> 453 ?>78FVW.  

�=H8< 25;8:8< :><?;5:A>< C <560E @>4C є :><;?5:A 284V2 X. polymorpha. !0 

2AVE 20@V0=B0E ?>1C4>20=8E =0<8 DV;>35=5B8G=8E 45@52 HB0<8 X. polymorpha 7 

�>;5:FVWW :C;PBC@ H0?8=:>28E 3@81V2 (��� 2720, 2729, 2736, 2737) D>@<C20;8 ABV9:V 

:;048 @07>< V7 707=0G5=8<8 28I5 V7>;SB0<8 7 V=H8E :>;5:FV9 (@8A. 4.1, 4.3, 4.4). #@8 

FP><C =0 2AVE 45=4@>3@0<0E HB0< X. polymorpha JDR1012 ?>B@0?;S2 C 28>:@5<;5=C 

AC1:;04C. �=HV HB0<8 >1’є4=C20;8AP C ?><V@=> ABV9:V AC1:;048, B>?>;>3VS S:8E 

45I> 2V4@V7=S;0AP 2 70;56=>ABV 2V4 ;>:CAC �!�, 70 S:8< ?@>2>482AS 0=0;V7. 

�> DV;>35=5B8G=>3> 0=0;V7C 1C;8 70;CG5=V =C:;5>B84=V ?>A;V4>2=>ABV 

X. polymorpha MUCL 49884 D@0=FC7P:>3> ?>E>465==S B0 X. polymorpha JDR1012 

0<5@8:0=AP:>3> ?>E>465==S (B01;. 4.1), >A:V;P:8 2>=8 1C;8 A5:25=>20=V 70 B@P><0 

;>:CA0<8 �!�, S:V <8 28:>@8AB0;8 C FP><C 4>A;V465==V. �81V@ HB0<V2 45:V;P:>E 

X. polymorpha V7 �>;5:FVWW :C;PBC@ H0?8=:>28E 3@81V2 (���) 1C2 >13@C=B>20=89 

7=0G=>R HB0<>2>R 20@V015;P=VABR :C;PBC@0;P=>-<>@D>;>3VG=8E >7=0: 2 <560E 

FP>3> 284C. &0:, HB0<8 X. polymorpha ��� 2729 B0 2736 2V4@V7=S;8AP 2V4 CAVE V=H8E 

HB0<V2 FP>3> 284C D>@<>R, B5:ABC@>R B0 ?V3<5=B0FVєR <VF5;V0;P=8E :>;>=V9 

(Atamanchuk & Bisko, 2022).  

�=0;V7 35=5B8G=>W ?>4V1=>ABV 70 4>?><>3>R 0;3>@8B<C «ClustalW» ?>:0702, I> 

=091V;PH ?>4V1=8<8 28S28;8AP HB0<8 X. polymorpha ��� 2720 B0 2737 (99,16% 

V45=B8G=>ABV). � B>9 G0A S: HB0< X. polymorpha ��� 2729 2V4@V7S2AS 2V4 B@P>E V=H8E 

HB0<V2 C 4>A;V465==V =091V;PH5 – G8A;> =C:;5>B84=8E 70<V= A:;040;> 20 =0 956 ?.>. 

(@8A. 4.4). 
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$8A. 4.2. $57C;PB0B <=>68==>3> 28@V2=R20==S =C:;5>B84=8E ?>A;V4>2=>AB59 RPB2 

HB0<V2 X. polymorpha ��� 2720, 2729, 2736 B0 2737. 

/: 2V4>1@065=> =0 45=4@>3@0<0E (@8A. 4.1, 4.3, 4.4), C @57C;PB0BV ?@>2545=>3> 

=0<8 DV;>35=5B8G=>3> 0=0;V7C, HB0< ��� 2789 73@C?C202AS C :;048 7V HB0<0<8 

X. oxyacanthae 7V A2VB>28E :>;5:FV9, S:V 1C;8 284V;5=V 7 ?;>4V2 B0 =0AV==S @V7=8E 

@>A;8=. *59 HB0< 1C2 V7>;P>20=89 =0<8 7V AB@><, 7V1@0=8E =0 =0AV==V Carpinus 

betulus L., B0 70 <>@D>;>3VG=8<8 >7=0:0<8 1C2 287=0G5=89 S: X. oxyacanthae. *59 

284 1C2 2?5@H5 >?8A0=89 =0 =0AV==V Crataegus oxyacantha L. (Rosaceae) 7 (@0=FVW 

(Tulasne et al., 1861). !0 AP>3>4=V 2V4><>, I> ?@54AB02=8:8 40=>3> 284C 3@81V2 <0RBP 

H8@>:5 :>;> @>A;8=-3>A?>40@V2 @>4V2 Carpinus, Carya, Cornus, Crataegus B0 Prunus. 

#@8<VB=>, I> ?>@V2=S==S ?>A;V4>2=>AB59 �!�, 284V;5=8E 7V HB0<V2 X. oxyacanthae, 

0A>FV9>20=8E 7 ?;>40<8 B0 =0AV==S< @V7=8E @>A;8=-3>A?>40@V2, 28S28;> 28A>:C 

AE>6VABP 70 @57C;PB0B0<8 ?>?0@=8E ?>@V2=S=P: 99,67–100 % (Ju et al., 2018). 

�@0E>2CRG8, I> ?5@5@0E>20=V @>48 @>A;8= =0;560BP 4> G>B8@P>E @V7=8E @>48=, 

?>40;PHV <>;5:C;S@=>-35=5B8G=V 4>A;V465==S 284C X. oxyacanthae <>6CBP 28S28B8 

?52=V ABC?5=V 48D5@5=FV0FVW, I> VA=CRBP =0 2=CB@VH=P>284>2><C @V2=V.  

�5S:V 4>A;V4=8:8 2V4<56>2CRBP ?@54AB02=8:V2, S:V 7@>AB0RBP =0 =0AV==V 

C. betulus, =040RG8 W< AB0BCAC >:@5<>3> 284C 3 Xylaria delitschii Auersw. (Auerswald, 

1868). �0 <>@D>;>3VG=8<8 >7=0:0<8 >?8A0=89 284 X. delitschii =5<>6;82> GVB:> 

2V4@V7=8B8 2V4 X. Bxyacanthae, ?V4AB02>R 4;S WE @>7@V7=5==S =02>4SBP ?@8C@>G5=VABP 

3@81V2 284C X. delitschii 28:;RG=> 4> =0AV==S @>A;8= @>4C Carpinus, 2 B>9 G0A S: 

AB@><8 X. Bxyacanthae 0A>FV9>20=V V7 =0AV==S< H8@>:>3> :>;0 @>A;8= (Rönsch et al., 

2010). ' =0H><C 4>A;V465==V 707=0G5=89 V7>;SB X. delitschii =0 DV;>35=5BG=><C 

45@52V 73@C?C202AS C :;04C 7V HB0<0<8 284C X. longipes (@8A. 4.1). #>4V1=V @57C;PB0B8 
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=02>48;8AP B0:>6 V=H8<8 02B>@0<8, S:V A8=>=V<V7CRBP B0:A>=8 X. oxyacanthae B0 

X. delitschii (Ju et al., 2018). 

�0@B> 707=0G8B8, I> A5@54 DV;>35=5B8G=8E 45@52, ?>1C4>20=8E =0<8 70 

@V7=8<8 ;>:CA0<8 �!�, 1C;> 28S2;5=> 45S:V B>?>;>3VG=V 2V4<V==>ABV C @>7B0HC20==V 

HB0<C X. oxyacanthae ��� 2789. &0:, =0 45=4@>3@0<V V7 70;CG5==S< ?>A;V4>2=>AB59 

ITS, 4>A;V46C20=89 HB0< 7=0E>482AS C GVB:> 28>:@5<;5=V9 :;04V 7 1CBAB@5?-

?V4B@8<:>R 100 <V6 X. oxyacanthae YMJ1660 (HB0<, 284V;5=89 V7 =0AV==S Prunus sp.) 

B0 X. oxyacanthae FCATAS906 (HB0<, 284V;5=89 V7 =0AV==S Crataegus maximowiczii 

C. K. Schneid) (@8A. 4.1). �> FP>3> 0=0;V7C 1C;> B0:>6 2:;RG5=> =C:;5>B84=C 

?>A;V4>2=VABP ITS V7 1078 40=8E GenBank, 45?>=>20=C S: X. delitschii ( :>4 4>ABC?C 

HQ414586). *59 V7>;SB, S: =02545=> C @>1>BV $P>=H0 7V A?V202B>@0<8, ?VA;S 

?>@V2=S;P=>3> 0=0;V7C =0 >A=>2V <=>68==>3> 28@V2=R20==S 70 4>?><>3>R 

«ClustalW» 157 ?>AB>1@>1:8, 2V4@V7=S2AS 2V4 X. oxyacanthae =0 62 ?>78FVWW V7 524, I> 

2V4?>2V40;> 71V3C ?>A;V4>2=>AB59 =0 88,2 % (Rönsch et al., 2010). 

(V;>35=5B8G=5 45@52>, ?>1C4>20=5 =0<8 =0 >A=>2V ?>A;V4>2=>AB59 35=V2, I> 

:>4CRBP ³-BC1C;V=, 2V4@V7=S;>AP B>?>;>3VєR HB0<V2 X. oxyacanthae YMJ1660 B0 

X. oxyacanthae FCATAS906, S:V AD>@<C20;8 >:@5<C AC1:;04C. $>7B0HC20==S HB0<C 

X. oxyacanthae ��� 2789 28S28;>AP =091;86G8< 4> YMJ1320, 284V;5=>3> 7 =0AV==S 

Cornus sanguinea L. (@8A. 4.3). ' B>9 65 G0A, =0 DV;>35=5B8G=><C 45@52V, 

?>1C4>20=><C =0 >A=>2V ?>A;V4>2=>AB59 35=V2, I> :>4CRBP 4@C3C AC1>48=8FR $!�-

?>;V<5@078 II, HB0< X. oxyacanthae JDR859 (284V;5=89 V7 =0AV==S Crataegus 

monogyna Jacq.) 28>:@5<82AS C AC1:;04C 7 1CBA@5?-?V4B@8<:>R 100 (@8A. 4.4). 

�>A;V46C20=89 =0<8 HB0< X. oxyacanthae ��� 2789 @>7B0H>2C20AS ?>@S4 7V HB0<>< 

X. oxyacanthae YMJ1184, S:89 1C2 284V;5=89 V7 =0AV==S C. betulus, 0=0;>3VG=> 4> 

=0H>3> V7>;SBC. "B65, =0 >A=>2V >B@8<0=8E 40=8E, <>6=0 AB25@46C20B8, I> HB0< 

��� 2789 28S282AS ?@54AB02=8:>< :;048 «X. oxyacanthae», A?>@V4=5=8< 7V 2AV<0 

70;CG5=8<8 4> 0=0;V7C A5:25=>20=8<8 70 ITS, RPB2 B0 TUB2 HB0<0<8 284C 

X. oxyacanthae 7V A2VB>28E :>;5:FV9.  



95 

 

 

$8A. 4.3. (V;>35=5B8G=5 45@52>, ?>1C4>20=5 =0 >A=>2V =C:;5>B84=8E ?>A;V4>2=>AB59 

35=V2, I> :>4CRBP ³-BC1C;V= 7 28:>@8AB0==S< <5B>4C <0:A8<0;P=>W 

?@024>?>4V1=>ABV B0 3-?0@0<5B@>2>W <>45;V &0<C@8. �>268=0 3V;>: =0 45@52V 

2V4?>2V40є :V;P:>ABV 70<V=. �;S <>45;R20==S 2V4<V==>AB59 C H284:>ABV 52>;RFVW <V6 

A09B0<8 1C;> 28:>@8AB0=> 48A:@5B=89 30<<0-@>7?>4V; (5 :0B53>@V9 (+G, ?0@0<5B@ = 

3,1347). �> 0=0;V7C 70;CG5=> 27 =C:;5>B84=8E ?>A;V4>2=>AB59. �> DV=0;P=>3> 

=01>@C 40=8E 1C;> 2:;RG5=> 189 ?>78FV9. 

#@8 ?>@V2=S==V >45@60=>3> =0<8 A8:25=AC ITS-@53V>=C HB0<C ��� 2724 7 

@5D5@5=B=8<8 ?>A;V4>2=>ABS<8 7 1078 40=8E GenBank 1C;> 28S2;5=> 98% 

?>4V1=>ABV 7 B0:A>=>< X. ellisii. Xylaria ellisii є 2V4=>A=> =>28< 284><, I> 1C2 

>?8A0=89 0<5@8:0=AP:8<8 <V:>;>30<8 =0 >A=>2V <>;5:C;S@=>-35=5B8G=8E, 

<>@D>;>3VG=8E B0 1V>EV<VG=8E 4>A;V465=P (Ibrahim et al., 2020). �0=89 B0:A>= 

?@8@V2=RєBPAS 4> X. corniformis var. obovata, 2BV< 284>20 ?@8=0;56=VABP 

X. corniformis є >4=8< 7 =528@VH5=8E 284>28E :><?;5:AV2 C <560E @>4C Xylaria 

(Rogers, 1983; Læssøe, 1987). $>465@A I5 C 1983-<C @>FV 707=0G02, I> =0720 
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X. corniformis G0AB> 70AB>A>2CєBAPS <V:>;>30<8 4;S >?8AC <>@D>;>3VG=> ?>4V1=8E 

284V2 B0 @5:><5=4C202 @>718B8 F59 B0:A>= =0 45:V;P:0 284V2 (Rogers, 1983). ' 

@57C;PB0BV ?@>2545=>3> =0<8 DV;>35=5B8G=>3> 0=0;V7C 1C;> 287=0G5=>, I> 

@5D5@5=B=V HB0<8 X. corniformis D>@<C20;8 2V4>:@5<;5=C ABV9:C :;04C, 2V440;5=C 

2V4 :;048 X. ellisii, 4> S:>W C2V9H>2 4>A;V46C20=89 =0<8 HB0< ��� 2724 @07>< 7V 

HB0<>< DAOMC 252031, S:89 1C2 284V;5=89 C :C;PBC@C 7 B8?>2>3> 7@07:0 (@8A. 4.1). 

!0 DV;>35=5B8G=8E 45@520E, ?>1C4>20=8E 7 28:>@8AB0==S< TUB2 B0 RPB2 HB0< 

X. ellisii HB0< ��� 2724 2V430;C782AS 2 >:@5<C :;04C (@8A. 4.3, 4.4). 

 

$8A. 4.4. (V;>35=5B8G=5 45@52>, ?>1C4>20=5 =0 >A=>2V =C:;5>B84=8E 

?>A;V4>2=>AB59 35=V2, I> :>4CRBP 4@C3C AC1>48=8FR $!�-?>;V<5@078 II (RPB2) 7 
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28:>@8AB0==S< <5B>4C <0:A8<0;P=>W ?@024>?>4V1=>ABV B0 3-?0@0<5B@>2>W <>45;V 

&0<C@8. �>268=0 3V;>: =0 45@52V 2V4?>2V40є :V;P:>ABV 70<V=. �;S <>45;R20==S 

2V4<V==>AB59 C H284:>ABV 52>;RFVW <V6 A09B0<8 1C;> 28:>@8AB0=> 48A:@5B=89 

30<<0-@>7?>4V; (5 :0B53>@V9 (+G, ?0@0<5B@ = 4,1124)). �> 0=0;V7C 70;CG5=> 26 

=C:;5>B84=8E ?>A;V4>2=>AB59. �> DV=0;P=>3> =01>@C 40=8E 1C;> 2:;RG5=> 799 

?>78FV9.  

�>A;V465=V =0<8 HB0<8 284C X. longipes IBK 2718 B0 2726 D>@<C20;8 ABV9:V 

:;048 =0 2AVE >B@8<0=8E 45=4@>3@0<0E (@8A. 4.1, 4.3, 4.4). #@8<VB=>, I> HB0< 

X. longipes CWU-Myc AS 1378 ?>E>465==S< 7 ':@0W=8 ?>B@0?82 2 >:@5<C 2V4 

4>A;V465=8E =0<8 HB0<V2 AC1:;04C 7 ?><V@=>R 1CAB@5?-?V4B@8<:>R (@8A. 4.1). !0 

60;P, C 107V 40=8E GenBank 45?>=>20=0 ;8H5 ?>A;V4>2=VABP ITS 707=0G5=>3> HB0<C, 

B><C 2V4ACB=S <>6;82VABP CB>G=8B8 9>3> ?>;>65==S, ?>@V2=RRG8 70 V=H8<8 

;>:CA0<8 �!�.  

"B65, >B@8<0=V =0<8 @57C;PB0B8 <>;5:C;S@=>-DV;>35=5B8G=>3> 0=0;V7C =0 

>A=>2V ITS-@53V>=C B0 35=V2, I> :>4CRBP ³-BC1C;V= (TUB2) V 4@C3C AC1>48=8FR $!�-

?>;V<5@078 II (RPB2) 45<>=AB@CRBP ?>;>65==S 4>A;V465=8E HB0<V2 284V2 @>4C 

Xylaria 7 �>;5:FVWW :C;PBC@ H0?8=:>28E 3@81V2 (���) 2V4=>A=> 1;87P:8E 284V2 @>4C. 

�0 :><?;5:A>< D5=>B8?>28E >7=0: 4>A;V465=V HB0<8 ?>:070;8 <>@D>;>3VG=C 

2V4?>2V4=VABP 2840<, ?V4B25@465=8< <>;5:C;S@=8<8 <5B>40<8. !0 =0HC 4C<:C, 

:><1V=0FVS <>;5:C;S@=>-35=5B8G=8E V <>@D>;>3VG=8E 40=8E =040є 7<>3C @5B5;P=VH5 

A8AB5<0B87C20B8 B0:A>=8, 0 B0:>6 >FV=R20B8 B0 ?>@V2=R20B8 @V7=V 0A?5:B8 WE 1V>;>3VW 

B0 35>3@0DVG=5 ?>H8@5==S. 
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$"���� 5 

�!&��"!�%&�+!� ��&��!�%&Ь #$��%&��!���� $"�' XYLARIA 

-"�" �!,�) �$���� 

 

 V6284>20 270є<>4VS 3@81V2 є 48=0<VG=8< S28I5< C 5:>A8AB5<0E. ' <VAFSE 

?5@5:@8BBS 5:>;>3VG=8E =VH 3@818, I> 270є<>4VRBP, :>=:C@CRBP 70 4>ABC?=5 

465@5;> 682;5==S B0 70A5;5==S AC1AB@0BC. �030;>< B0:C :>=:C@5=FVR <>6=0 

@>74V;8B8 =0 2 B8?8: ?5@28==5 70E>?;5==S @5AC@AV2, C 28?04:C, S:I> >@30=V7< 

?5@H8< :>;>=V7Cє 2V;P=C B5@8B>@VR, V 2B>@8==5 70E>?;5==S @5AC@AV2, :>;8 >@30=V7< 

70E>?;Rє B5@8B>@VR C 3@81V2, S:V 265 :>;>=V7C20;8 AC1AB@0B (Boddy, 2000). 

�D5:B82=VABP ?5@28==>3> 70E>?;5==S @5AC@AV2 287=0G0єBPAS 2 >A=>2=><C 

<5E0=V7<0<8 @>7A5;5==S, H284:8<8 B5<?0<8 @>ABC V 740B=VABR 28:>@8AB>2C20B8 

;53:>4>ABC?=V ?>682=V @5G>28=8 (R-AB@0B53VS). �D5:B82=VABP 70E>?;5==S 2B>@8==8E 

@5AC@AV2 70;568BP 2V4 03@5A82=8E B0/01> 70E8A=8E 0=B03>=VAB8G=8E <5E0=V7<V2 (%-

AB@0B53VS). $57C;PB0B>< B0:8E 270є<>4V9 <>65 1CB8 01> 70<VI5==S, :>;8 >48= 

<VF5;V9 ?>2=VABR 01> G0AB:>2> 28BVA=Sє V=H89, 01> =5<>6;82VABP 28BVA=8B8 

:>=:C@5=B0, I> ?@872>48BP 4> 7C?8=:8 @>ABC >1>E ?@8 :>=B0:BV, 01> 6 ?>2=0 

AC<VA=VABP 284V2 (Watkinson et al., 2016). *V B8?8 0=B03>=VAB8G=8E 270є<>4V9 

2V41C20RBPAS 01> =0 2V4AB0=V, 01> ?V4 G0A/?VA;S DV78G=>3> :>=B0:BC <V6 >:@5<8<8 

3VD0<8 01> <VF5;V0;P=8<8 :>;>=VS<8 (Falconer et al., 2007). &>1B> 2V41C20єBPAS 

0:B82=5 @>7?V7=020==S ?@8ACB=>ABV :>=:C@5=B=8E 284V2 B0 V=VFVRєBPAS @50:FVS, S:0 

<>65 2V41C20B8AP 4> 01> ?@8 :>=B0:BV 7 <VF5;Vє< :>=:C@5=B=>3> 284C. &0:V @50:FVW 

28<030RBP A8=B57C ?52=8E 1V>;>3VG=> 0:B82=8E @5G>28=, S:V S:VA=> B0 :V;P:VA=> 

7<V=R20B8<CBPAS (0:B82C20B8<CBPAS) ?V4 G0A 270є<>4VW 7 @V7=8<8 :>=:C@5=B0<8 

(Dullah et al., 2021). �>=:C@CRGV <VF5;VW ?V4 G0A B0:8E @50:FV9 707=0RBP 7<V= C 

<>@D>;>3VW, =0:>?8G5==V 0:B82=8E D>@< :8A=R B0 0:B82=>ABV D5@<5=BV2 (Watkinson 

et al., 2016). �V4><> B0:>6, I> 7<V=8, S:V 2V41C20RBPAS ?V4 G0A 270є<>4VW 3@81V2, 

<>6CBP 2:;RG0B8 CB2>@5==S ?>70:;VB8==8E 2B>@8==8E <5B01>;VBV2, 7>:@5<0 

D5=>;P=8E B0 EV=>=>28E A?>;C: (Gloer, 1995). $S4 B0:8E <5B01>;VBV2 1C;> 28S2;5=> 
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?@>BS3>< >AB0==VE 45ASB8;VBP ?@8 4>A;V465==V 270є<>4VW <V6 <VF5;Vє< 3@81V2-

45AB@C:B>@V2 45@528=8 (Humphris et al., 2001; Wheatley, 2002; Peiris et al., 2008). �> 

B>3> 6 1C;> 28S2;5=>, I> ?V4 G0A F8E <VF5;V0;P=8E 270є<>4V9 V=4C:CєBPAS A8=B57 

45S:8E D5@<5=BV2: D5=>;>:A8407, ?5@>:A8407, ;0:07 B>I> (Score et al., 1997; White & 

Boddy, 1992). *V D5@<5=B8, C B><C G8A;V, 15@CBP CG0ABP 2 CB2>@5==V 0:B82=8E D>@< 

:8A=R, S:V =0:>?8GCRBPAS C 7>=0E 270є<>4VW :>;>=V9 B0 <>6CBP <0B8 B>:A8G=C 4VR, 

A?@8G8=SRG8 >:8A;R20;P=5 ?>H:>465==S <VF5;VR :>=:C@5=BV2 (Tornberg & Olsson, 

2002). &0:>6 A5@54 ?>70:;VB8==8E D5@<5=BV2, 28S2;5=8E ?@8 4>A;V465==V 

0=B03>=VAB8G=8E 270є<>4V9 3@81V2, 1C;8 EVB8=078 B0 3;R:0=078, I> 3V4@>;V7CRBP 

:;VB8==V ABV=:8, B>1B> 157?>A5@54=P> @C9=CRBP <VF5;V9 :>=:C@5=B0 (Lindahl & 

Finlay, 2006). &><C, >:@V< 206;82>3> 5:>;>3VG=>3> 7=0G5==S, <V6284>2V 270є<>4VW є 

?@54<5B>< 1V>B5E=>;>3VG=8E 4>A;V465=P, 0465 2 WE ?@>F5AV 2V41C20єBPAS V=4C:FVS 

A8=B57C @S4C 1V>;>3VG=> 0:B82=8E ?@>4C:BV2 V7 70;CG5==S< A:;04=8E <5B01>;VG=8E 

H;SEV2.  

�030;><, 740B=VABP 3@81V2 270є<>4VSB8 7 V=H8<8 3@810<8 70 4>?><>3>R 1C4P-

S:>3> B8?C @50:FVW 70:;045=0 2 35=><V V <>65 ?@>S2;SB8AP 70 ?52=8E C<>2 

:C;PB82C20==S. &0:V 270є<>4VW <>6=0 2V4B2>@8B8 HBCG=>, :C;PB82CRG8 420 01> 

1V;PH5 >@30=V7<8 @07><, 28:>@8AB>2CRG8 B25@4V A5@54>28I0. &0:0 <5B>48:0 

=07820єBPAS 5:A?5@8<5=B>< C ?>42V9=V9 :C;PBC@V, AC<VA=8< :C;PB82C20==S< 01> :>-

:C;PB82C20==S<. �:A?5@8<5=B0;P=V ?0@8 <V6 @V7=8<8 2840<8 <>6CBP 1CB8 AB2>@5=V 

4;S 287=0G5==S 2V4=>A=>W :>=:C@5=B=>W 740B=>ABV 7 <5B>R 4>A;V465==S H;SEV2 

@>728B:C C3@C?>20=P, 01> 4;S 282G5==S V=4C:FVW <5B01>;V7<C A?5FV0;P=> C 7>=0E 

270є<>4VW >@30=V7<V2 (?5@5206=> 7 <5B>R 28S2;5==S =>28E 1V>;>3VG=> 0:B82=8E 

A?>;C:). *V B0 V=HV 0A?5:B8 ?>A8;RRBP =0C:>289 V=B5@5A 4> <5B>4V2 :>-

:C;PB82C20==S @V7=8E 1V>;>3VG=8E >1’є:BV2.  

%5@54 3@81V2 H8@>:> 4>A;V465=8< є 0=B03>=V7< C ?>42V9=V9 :C;PBC@V 

?@54AB02=8:V2 2V44V;C Basidiomycota. � ;VB5@0BC@V є 2V4><>ABV ?@> 0=B03>=VAB8G=C 

0:B82=VABP 3@81V2 @>4V2 Ganoderma, Fomitopsis, Hericium, Inonotus, Pleurotus, 

Trametes, C B><C G8A;V HB0<V2 7 �>;5:FVW :C;PBC@ �=AB8BCBC 1>B0=V:8 (���) (Badalyan 
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et al., 2004; Krupodorova et al., 2021, 2023). #@>B5 4;S ?@54AB02=8:V2 @>4C Xylaria 40=V 

I>4> 0=B03>=VAB8G=>W 740B=>ABV =02545=V ;8H5 4;S 5=4>DVB=8E 284V2 (Hamzah et al., 

2018; Kinamot & Monotilla, 2022), 2>4=>G0A V=D>@<0FVS ?@> A0?@>B@>D=V 2848 Xylaria 

>1<565=0 40=8<8 ?@> 0=B03>=V7< F8E 3@81V2 ?V4 G0A :>;>=V70FVWW 45@528=8 

(Campbell, 1933).  

 5B>R =0H>3> 4>A;V465==S 1C;> 287=0G8B8 B0 ?>@V2=SB8 0=B03>=VAB8G=C 

0:B82=VABP HB0<V2 284V2 @>4C Xylaria I>4> ?0B>35==8E 3@81V2. �=B03>=VAB8G=C 

740B=VABP >FV=R20;8 70 4>?><>3>R @59B8=3>2>W H:0;8 B0 @>7@0EC=:C V=45:AC 

0=B03>=V7<C (��) – :V;P:VA=>3> ?>:07=8:0, I> ?>7=0G0є 740B=VABP 4>A;V46C20=>3> 

HB0<C 284C @>4C Xylaria :>=:C@C20B8 7 B5AB-:C;PBC@>R. /: B5AB-:C;PBC@8 1C;> 

>1@0=> 3@818, I> є ?>H8@5=8<8 71C4=8:0<8 V=D5:FV9 B0/01> ?AC20==S 

AV;PA:>3>A?>40@AP:>W ?@>4C:FVW, ?@>B8 S:8E є 0:BC0;P=8< ?>HC: =>28E 70A>1V2 

1V>:>=B@>;R. Aspergillus niger, Penicillium polonicum B0 Mucor plumbeus є 2840<8-

:>A<>?>;VB0<8, S:V ?>2'S7CRBP 7V ?AC20==S< @V7=><0=VB=>W AV;PA:>3>A?>40@AP:>W 

?@>4C:FVW, 7>:@5<0 ?@>4C:BV2 E0@GC20==S B0 :>@<V2 (Koka et al., 2021; Pitt & Hocking, 

2022; Chou et al., 2023). Aspergillus niger B0:>6 є 71C4=8:>< @V7=><0=VB8E 

>?>@BC=VAB8G=8E V=D5:FV9, B0:8E S: :5@0B8B, >B><V:>7, =070;P=89 A8=CA8B, 

0;5@3VG=89 1@>=E>;535=5289 0A?5@3V;P>7, V=20782=89 0A?5@3V;P>7 (Gautam et al., 

2011; Gugnani, 2003). ":@V< @>;V 5BV>;>3VG=>3> 035=B0 <V:>7V2, Aspergillus niger є 

>1’є:B>< 1V>B5E=>;>3VW S: ?@>4CF5=B D5@<5=BV2 B0 3;R:C@>=>2>W :8A;>B8 (Fogarty, 

1994). �=H89 ?@54AB02=8: F2V;528E 3@81V2 – Penicillium polonicum є 

>?>@BC=VAB8G=8< ?0B>35=><. *59 ?A8E@>B>;5@0=B=89 :A5@>DV;P=89 3@81 A?@8G8=Sє 

5:>=><VG=V 718B:8, 2@060RG8 ?@>4>2>;PGC ?@>4C:FVR, =0?@8:;04, :@C?8, ACH5=5 

<'SA>, 0@0EVA, F8B@CA>2V (Khalil et al., 2019). ":@V< B>3>, P. polonicum 1C;> 28S2;5=> 

2 ;535=52><C <V:@>1V><V ?0FVє=BV2 V7 E@>=VG=8<8 70?0;P=8<8 70E2>@R20==S<8 

48E0;P=8E H;SEV2. $>728B>: >?>@BC=VAB8G=>W V=D5:FVW ?>2'S7CRBP 7V 7=865==S< 

5D5:B82=>ABV V<C==>W A8AB5<8 (Rubio-Portillo et al., 2020). 

#@54AB02=8:8 284>2>3> :><?;5:AC Fusarium solani є DVB>?0B>35=0<8 1030BP>E 

AV;PAP:>3>A?>40@AP:8E :C;PBC@ (Coleman, 2016), 0 B0:>6 <>6CBP 28:;8:0B8 
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>=VE><V:>78 B0 A8AB5<=V V=D5:FVW C ?0FVє=BV2 7 >A;01;5=8< V<C=VB5B>< (Lodato et al., 

2006; Guilhermetti et al., 2007). Candida albicans є :><?>=5=B>R <V:@>D;>@8 ;R48=8, 

?@>B5 2>4=>G0A є =09?>H8@5=VH8< 3@81=8< ?0B>35=><, 740B=8< 28:;8:0B8 V=D5:FVW, 

I> <>6CBP ?@8725AB8 4> BS6:>3> A5?A8AC B0 A5?B8G=>3> H>:C, >A>1;82> C ?0FVє=BV2 

7 V<C=>AC?@5A82=>R B5@0?VєR (Kim & Sudbery, 2011; Kollef et al., 2012; Tong & Tang, 

2017; Macias-Paz et al., 2023). Trichoderma viride 1C;> >1@0=> S: B5AB-:C;PBC@C C 

72’S7:C 2V4><>ABS<8 ?@> 28A>:C <5B01>;VG=C 0:B82=VABP FP>3> 3@810 B0 9>3> 

H8@>:>3> 28:>@8AB0==S S: 035=B0 1V>;>3VG=>3> :>=B@>;R ?@>B8 ?0B>35=V2 

(2:;RG0RG8 45S:V 7 ?5@5;VG5=8E), 7024S:8 A2>W9 740B=>ABV ?0@078BC20B8 =0 =8E 

(<V:>?0@078B87<), A5@54 V=H8E <5E0=V7<V2 4VW (Rajendiran et al., 2010; Poveda, 2021; 

Yassin et al., 2021). 

"B65, >A=>2=>R <5B>R FP>3> 4>A;V465==S 1C;> >FV=8B8 0=B03>=VAB8G=C 

0:B82=VABP HB0<V2 284V2 @>4C Xylaria I>4> ?5@5;VG5=8E 284V2 3@81V2. 

$57C;PB0B8 ?>:070;8, I> <V6284>2V <VF5;V0;P=V 270є<>4VW <V6 4>A;V46C20=8<8 

3@810<8 <0;8 :>=:C@5=B=89 E0@0:B5@, I> 70728G09 ?@872>48;> 01> 4> 7C?8=:8 

@>ABC (?@8 157?>A5@54=P><C :>=B0:BV :C;PBC@ G8 =0 2V4AB0=V), 01> 4> ?>2=>3> G8 

G0AB:>2>3> >1@>AB0==S B5AB-:C;PBC@ 3@81V2 HB0<0<8 284V2 @>4C Xylaria.  

!0<8 A?>AB5@V30;8AP CAV B8?8 270є<>4V9, >?8A0=V C ?V4@>74V;V 2.7 « 0B5@V0;V2 

V <5B>4V2», 70 28=SB:>< ?V4B8?C %�2, :>;8 4>A;V465=89 284 ?>2=VABR >1@>AB02 

:>;>=VR B5AB-:C;PBC@8 ?VA;S D>@<C20==S 7>=8 V=3V1C20==S <V6 :>;>=VS<8 (B01;. 5.1, 

@8A. 5.1). 

&01;8FS 5.1 

�=B03>=VAB8G=0 270є<>4VS <V6 HB0<0<8 284V2 @>4C Xylaria B0 B5AB-:C;PBC@0<8 

3@81V2 
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#@8<VB:8: 2V4?>2V4=> 4> :;0A8DV:0FVW B8?V2 270є<>4V9, S:C <8 28:>@8AB>2Cє<> C 

40=V9 @>1>BV, :>65= 7 ?@54AB02;5=8E B8?V2 @50:FV9 >FV=R202AS 70 10;P=>R H:0;>R, 

45 B8? A=1 10;; B8? B=2 10;8; B8? C=3 10;8; ?V4B8? CA1=3,5 10;V2; ?V4B8? CB1=4 

10;8; ?V4B8? CA2=4,5 10;V2; ?V4B8? CB2=5 10;V2; B8? D=0 10;V2. �=B03>=VAB8G=89 

V=45:A (��) 28@0E>2C202AS =0 >A=>2V G0AB>B8, 7 S:>R B@0?;S2AS :>65= B8? B0 ?V4B8? 

@50:FVW. 
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A
I 

X. carpophila 2788 B CB1 CB1 B D CA1 15,5 

X. ellisii 2724 A CA1 A A A CA1 11 

X. hypoxylon 2725 B CA1 B A D CA1 12 

 2735 B CA1 A A D CA1 11 

 2734 B CA1 A A D C 10,5 

 2732 A CA1 B A D CA1 11 

X. longipes 2715 B CB1 A A D CA1 11,5 

 2716 CA1 CA1 A CA1 D CA2 16 

 2717 CA1 CB1 A A D CA1 13 

 2718 CA1 CB1 CA1 CA1 D CA2 19 

 2722 B CB1 A A D CA1 11,5 

 2726 A CA2 CA1 CA1 D CA2 17 

 2730 A CB1 A A D CA1 9,5 

 2733 CA1 CB1 CA1 B D CA1 16,5 

 2738 A CB1 CA1 CA1 D CA1 15,5 

 2739 B B CA1 CA1 D CA1 14,5 

X. oxyacanthae 2789 A � A A D CA1 7,5 

X. polymorpha 2382 B CA2 CB1 CA1 A C 18 

 2430 B CB1 CA1 CA1 A CA2 18,5 

 2719 B CA2 B CA1 A C 16 

 2720 CA1 CA2 CA1 CA2 A C 20 

 2721 CB1 CB1 CA1 CA1 D C 18 

 2723 CA1 CA2 B CA1 A C 17,5 

 2727 CA1 CA1 B CA1 D C 15,5 

 2729 B CA1 B CA1 D C 14 

 2736 CA1 CA2 CA1 CA1 A CA1 19,5 

 2737 B CA2 B CA1 D CA2 16,5 

X. vasconica 2728 A CA1 A A D CA1 10 
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$8A. 5.1. �=B03>=VAB8G=0 270є<>4VS <V6 :>;>=VS<8 B5AB-:C;PBC@ B0 :>;>=VS<8 HB0<V2 

284V2 @>4C Xylaria =0 20-BC 4>1C :C;PB82C20==S (S:I> =5 707=0G5=> V=0:H5) =0 

A5@54>28IV �#�� 70 B5<?5@0BC@8 26±1 °%: � – 7C?8=:0 @>ABC ?@8 157?>A5@54=P><C 

:>=B0:BV :>;>=V9 X. longipes ��� 2726 B0 A. niger (B8? �); � – 7>=0 V=3V1C20==S ?VA;S 

7C?8=:8 @>ABC X. polymorpha ��� 2723 B0 P. polonicum (B8? B); % – 7C?8=:0 @>ABC 

X. polymorpha ��� 2382 B0 M. plumbeus (=0 7-<C 4>1C :>-:C;PB82C20==S); F –

?>40;PH5 >1@>AB0==S :>;>=VW B5AB-:C;PBC@8 4>A;V465=8< 284>< =0 20-BC 4>1C 

:C;PB82C20==S (?V4B8? %�2); D B0 G – >1@>AB0==S :>;>=VW C. albicans HB0<>< 
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X. polymorpha ��� 2723, ?>25@E=S :>;>=VW B0 @525@7C<, 2V4?>2V4=> (B8? %); E – 

G0AB:>25 >1@>AB0==S :>;>=VW F. solani HB0<>< X. polymorpha ��� 2382 ?VA;S 7C?8=:8 

@>ABC ?@8 :>=B0:BV (?V4B8? %�1); H – G0AB:>25 >1@>AB0==S :>;>=VW M. plumbeus 

HB0<>< X. longipes ��� 2733 ?VA;S 7C?8=:8 @>ABC =0 2V4AB0=V B0 CB2>@5==S 7>=8 

V=3V1C20==S (?V4B8? %�1); I – >1@>AB0==S 4>A;V46C20=>3> 284C X. hypoxylon ��� 2732 

B5AB-:C;PBC@>R T. viride (B8? D). #@8<VB:0: =0 2AVE D>B>3@0DVSE :>;>=VS B5AB-

:C;PBC@8 @>7B0H>20=0 ?@02>@CG, :>;>=VS 4>A;V46C20=>3> HB0<C 284C @>4C Xylaria 

3 ;V2>@CG. 

�030;>< =09G0ABVH5 2V4<VG0;>AP >1@>AB0==S B5AB-:C;PBC@ 3@81V2 :>;>=VS<8 

HB0<V2 284V2 @>4C Xylaria (B8? % B0 ?V4B8?8 %�1,%�2,%�1), 2V4A>B>: S:8E A5@54 CAVE 

4>A;V465=8E 270є<>4V9 A:;0402 53,7%. #@8 FP><C ?5@520602 ?V4B8? %�1, :>;8 

4>A;V465=89 284 G0AB:>2> >1@>AB02 :>;>=VR B5AB :C;PBC@8, 0 7C?8=:0 @>ABC B5AB-

:C;PBC@8 2V41C20;0AP ?@8 :>=B0:BV 7 4>A;V465=8< 284>< (32,72%) (@8A.5.2). 

 

$8A. 5.2. �V4A>B:>289 @>7?>4V; B8?V2 270є<>4V9 <V6 4>A;V46C20=8<8 HB0<0<8 284V2 

@>4C Xylaria B0 B5AB-:C;PBC@0<8. &8?8 @50:FV9 (�, �, %, D) B0 WE ?V4B8?8 (C�1, %�2, 

%�1, %�2) >?8A0=V 45B0;P=> C $>74V;V 2 « 0B5@V0;8 V <5B>48» (?V4@>74V; 2.6). 

":@5<8<8 :>;P>@0<8 =0 4V03@0<V ?>7=0G5=V B8?8 270є<>4V9, 7@>AB0==S =0A8G5=>ABV 

7010@2;5==S 2:07Cє =0 7@>AB0==S V=45:AC 0=B03>=V7<C 73V4=> 7V H:0;>R, =02545=>R 

C « 0B5@V0;0E V <5B>40E». 
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*V @57C;PB0B8 A2V4G0BP ?@> 5D5:B82=VABP 4>A;V465=8E HB0<V2 284V2 Xylaria 

?@>B8 B5AB-:C;PBC@ 3@81V2 70 @0EC=>: :>=B0:B=>3> 0=B03>=V7<C. �5B0;P=VH89 >?8A 

0=B03>=VAB8G=8E 270є<>4V9 3@81V2 C ?>42V9=8E :C;PBC@0E =02545=> =86G5. 

5.1. �70є<>4VO 7 Fusarium solani 

'AV HB0<8 X. polymorpha, >:@V< ��� 2720, G0AB:>2> =0@>AB0;8 =0 :>;>=VW 

F. solani (?V4B8? %�1), B>4V S: HB0< ��� 2720 >1@>AB02 WE ?>2=VABR (?V4B8? %�2). 

+0AB8=0 HB0<V2 X. longipes B0:>6 270є<>4VS;8 7 F. solani 70 B8?>< %�1, B>4V S: V=H0 

G0AB8=0 HB0<V2 7C?8=S;8 @VAB 4> (B8? �) 01> ?@8 :>=B0:BV (B8? �) 7 :>;>=VєR 

F. solani. �0 B8?>< � 7 F. solani B0:>6 270є<>4VS;8 2AV HB0<8 X. hypoxylon, X. ellisii, 

X. vasconica, X. oxyacanthae (B01;. 5.1). �5S:V 7 F8E 270є<>4V9 AC?@>2>46C20;8AP 

7<V=0<8 C <>@D>;>3VW :>;>=V9 HB0<V2 284V2 Xylaria. !091V;PH 28@065=8< 1C;> 

D>@<C20==S 25;8:>W :V;P:>ABV ?>2VB@S=8E 3VD (@8A 5.1.1 �). �@V< B>3>, 270є<>4VS 2AVE 

HB0<V2 X. polymorpha 7 F. solani ?@872>48;0 4> 7<V=8 :>;P>@C @525@7C<C, I> 

?@>S2;S;0AP C 283;S4V ?><0@0=G52>W ?V3<5=B0FVW C <VAFV :>=B0:BC :>;>=V9 01> CAVєW 

:>;>=VW B5AB-:C;PBC@8 (@8A. 5.1.1 %). %5@54 HB0<V2 V=H8E 4>A;V465=8E 284V2, ;8H5 

4;S X. longipes ��� 2738 1C;> 2V4<VG5=> B0:C ?V3<5=B0FVR C 7>=V 270є<>4VW :C;PBC@ 

(@8A. 5.7.2 !). 

 

$8A. 5.1.1.  >@D>;>3VG=V 7<V=8 <VF5;V0;P=8E :>;>=V9 X. polymorpha ��� 2720 B0 

F. solani ?@8 AC<VA=><C :C;PB82C20==V =0 20-BC 4>1C =0 A5@54>28IV �#�� 70 

B5<?5@0BC@8 26±1 °%: � – <>=>:C;PBC@0 X. polymorpha ��� 2720; � – CB2>@5==S 
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7=0G=>W :V;P:>ABV ?>2VB@S=>3> <VF5;VR :>;>=VєR X. polymorpha ��� 2720 ?@8 

>1@>AB0==V B5AB-:C;PBC@8; % – 7<V=0 7010@2;5==S @525@7C<C :>;>=VW F. solani. 

#>4V1=C ?V3<5=B0FVR A?>AB5@V30;8 V=HV 4>A;V4=8:8 2 5:A?5@8<5=B0E I>4> 

0=B03>=VAB8G=>W 0:B82=>ABV 3@81V2 5=4>DVBV2, =0?@8:;04, HB0<C Xylaria sp., 

284V;5=>3> 7 <0=3@>2>3> 45@520 Rhizophora mucronata Lam. �2B>@8 707=0G8;8, I> 

@>728B>: <VF5;VR F. solani 2 G0H:0E #5B@V 7 ?>42V9=>R :C;PBC@>R 7=0G=> 

?@83=VGC202AS <VF5;V0;P=>R :C;PBC@>R Xylaria sp. (2V4A>B>: ?@83=VG5==S I% – 

65,11%). #@8 FP><C A?>AB5@V30;0AP ?V3<5=B0FVS «@602>3>» 2V4BV=:C =0 ?5@5B8=V 

:>;>=V9 (Hamzah et al., 2018). �3V4=> 7 ;VB5@0BC@=8<8 40=8<8, 2B>@8==V <5B01>;VB8 

45S:8E 3@81V2 <>6CBP V=3V1C20B8 01> AB8<C;R20B8 @VAB V=H8E 3@81V2, ?@8 FP><C =0 

?5@5B8=V WE <VF5;V0;P=8E :>;>=V9 CB2>@RRBPAS B0: 720=V «7>=8 :>=D@>=B0FVW» 01> 

«10@'є@=V 7>=8», S:V <>@D>;>3VG=> 2V4@V7=SRBPAS 2V4 <>=>:C;PBC@. !0S2=VABP 

?V3<5=B0FVW C B0:8E 7>=0E 2:07Cє =0 7=0G=C <5B01>;VG=C 0:B82=VABP, I> ?>B5=FV9=> 

<>65 1CB8 28:>@8AB0=> 4;S ?>HC:C =>28E 1V>;>3VG=> 0:B82=8E A?>;C: 7 

0=B8DC=30;P=>R 4VєR (Peiris et al., 2008; Bohni et al., 2013). 

5.2. �70є<>4VO 7 Penicillium polonicum 

#>;>28=0 HB0<V2 X. polymorpha B0 HB0<V2 X. longipes G0AB:>2> =0@>AB0;8 =0 

:>;>=VW P. polonicum 70 ?V4B8?>< %�1. �=H0 ?>;>28=8 HB0<V2 X. longipes 7C?8=S;0 

@VAB ?@8 :>=B0:BV 7 :>;>=VєR B5AB-:C;PBC@8, 0 HB0<V2 X. polymorpha – =0 2V4AB0=V 7 

B5AB-:C;PBC@>R, D>@<CRG8 7>=C V=3V1C20==S. �>=0 V=3V1C20==S =0 2V4AB0=V 

CB2>@R20;0AP B0:>6 ?@8 270є<>4VW 7 :>;>=VєR P. polonicum HB0<V2 X. hypoxylon ��� 

2725 B0 ��� 2732, B0 7 ?>40;PH8< =0@>AB0==S< =0 :>;>=VR B5AB-:C;PBC@8 HB0<V2 

X. carpophila ��� 2788 B0 X. polymorpha ��� 2382 (B01. 5.1). #@8<VB=>, I> ?@8 :>-

:C;PB82C20==V 7V HB0<0<8 X. polymorpha, A?>AB5@V30;0AP 6>2B0 ?V3<5=B0FVS 

A5@54>28I0 =02:>;> :>;>=VW P. polonicum. (@8A. 5.1 �, 5.2.1 �, %).  
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$8A. 5.2.1.  >@D>;>3VG=V 7<V=8 <VF5;V0;P=8E :>;>=V9 X. polymorpha ��� 2382 B0 

P. polonicum ?@8 AC<VA=><C :C;PB82C20==V =0 20-BC 4>1C =0 A5@54>28IV �#�� 70 

B5<?5@0BC@8 26±1 °%: � – <>=>:C;PBC@0 X. polymorpha ��� 2382; � – ?V3<5=B0FVS 

6828;P=>3> A5@54>28I0 =02:>;> :>;>=VW P. polonicum ?@8 :>-:C;PB82C20==V; % – 

?V3<5=B>20=0 7>=0 :>=B0:BC <VF5;V0;P=8E :>;>=V9 (@525@7C< G0H:8 #5B@V). 

%C<VA=5 :C;PB82C20==S 7V HB0<0<8 V=H8E 284V2 =5 ?@872>48;> 4> B0:>W 

28@065=>W 7<V=8 7010@2;5==S A5@54>28I0, 70 28=SB:>< =57=0G=>3> ?>B5<=V==S (@8A. 

5.2.2). 

 

$8A. 5.2.2. �=B03>=VAB8G=0 270є<>4VS X. oxyacanthae ��� 2789 B0 P. polonicum =0 20-

BC 4>1C :>-:C;PB82C20==S =0 A5@54>28IV �#�� 70 B5<?5@0BC@8 26±1 °%: � – 7C?8=:0 

@>ABC ?@8 <VF5;V0;P=><C :>=B0:BV :>;>=V9; � – @525@7C< G0H:8 #5B@V. 

�3V4=> 7 ;VB5@0BC@=8<8 40=8<8, ?V3<5=B0FVS A5@54>28I0 <>65 1CB8 

A?@8G8=5=0 ?@>4C:C20==S< 2840<8 @>4C Penicillium 2B>@8==8E <5B01>;VBV2, S:V 
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7010@2;RRBP A5@54>28I5 01> ?@>S2;SRBPAS C 283;S4V :@0?;8= 5:AC40BC. �030B> 

284V2 @>4C Penicillium ?@>4C:CRBP :8A;>B8 S: 2B>@8==V 01> =04;8H:>2V ?5@28==V 

<5B01>;VB8, I> <>65 2V7C0;V7C20B8AS C 283;S4V 6>2B>3> >@5>;C =02:>;> :>;>=VW 

(Frisvad et al., 2008). ":@V< B>3>, 2V4><>, I> Penicillium spp. 740B=V ?@>4C:C20B8 

?V3<5=B8 (Samson & Pitt, 2003). 

5.3. �70є<>4VO 7 Aspergillus niger 

�=B03>=VAB8G=0 0:B82=VABP 4>A;V46C20=8E HB0<V2 I>4> V=H>3> 

>?>@BC=VAB8G=>3> ?0B>35=C – A. niger 1C;0 ?>4V1=>R 4;S HB0<V2 X. polymorpha B0 

X. longipes. #>;>28=0 HB0<V2 X. polymorpha, 0 B0:>6 6 7 10 HB0<V2 X. longipes 

7C?8=S;8 @VAB ?@8 :>=B0:BV 01> =0 2V4AB0=V 7 :>;>=VєR A. niger. &0: A0<> 270є<>4VS;8 

HB0<8 284V2 X. hypoxylon, X. vasconica, X. carpophila, X. oxyacanthae B0 X. ellisii. 

�=H0 G0AB8=0 4>A;V465=8E HB0<V2 G0AB:>2> >1@>AB0;8 :>;>=VR A. niger ?VA;S 

<VF5;V0;P=>3> :>=B0:BC :C;PBC@ 01> ?VA;S CB2>@5==S 7>=8 V=3V1C20==S (@8A. 5.3.1). 

#@8 AC<VA=><C :C;PB82C20==V 7 CAV<0 HB0<0<8 X. longipes, X. carpophila, 

X. oxyacanthae B0 45S:8<8 HB0<0<8 X. polymorpha A?>AB5@V30;0AP 7>=0;P=VABP 

:>;>=V9 A. niger, CB2>@5=0 70 @0EC=>: D>@<C20==S A5:B>@V2 V7 70B@8<:>R 

A?>@>=>H5==S (@8A. 5.7.2 F). 'B2>@5==S 35B5@><>@D>;>3VG=8E A5:B>@V2 є 7030;P=8< 

S28I5<, I> A?>AB5@V30єBPAS C 1030BP>E F2V;528E 3@81V2. "4=0: 20@B> 707=0G8B8, I> 

73V4=> ;VB5@0BC@=8E 40=8E, D>@<C20==S B0:8E A5:B>@V2 C 45S:8E HB0<V2-

?@>4CF5=BV2, ?@872>48;> 4> 7=865==S 28E>4C 2B>@8==8E <5B01>;VBV2 V D5@<5=BV2 

(Chun et al., 2019). ":@V< B>3>, ?VA;S 42>E B86=V2 :>-:C;PB82C20==S 7 A. niger =0 

:>;>=VW X. longipes ��� 2739 A?>AB5@V30;0AP ?>S20 5:AC40BC C 283;S4V ?@>7>@8E 

6>2BC20B8E :@0?5;P (@8A. 5.7.2 D). #>S20 5:AC40BC <>65 A2V4G8B8 S: ?@> ?V428I5=5 

?@>4C:C20==S :>=AB8BCB82=> ?@8ACB=VE A?>;C: ?V4 G0A AC<VA=>3> :C;PB82C20==S 

3@81V2, B0: V ?@> =0:>?8G5==S A?>;C:, S:V =5 ?@>4C:CRBPAS C <>=>:C;PBC@V (Marmann 

et al., 2014). 
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$8A. 5.3.1. �=B03>=VAB8G=0 0:B82=VABP X. polymorpha I>4> A. niger ?@8 AC<VA=><C 

:C;PB82C20==V =0 A5@54>28IV �#�� 70 B5<?5@0BC@8 26±1 °%: A – 7C?8=:0 @>ABC 

:>;>=VW B5AB-:C;PBC@8 ?@8 :>=B0:BV 7 <VF5;Vє< HB0<C ��� 2736 =0 14-BC 4>1C :>-

:C;PB82C20==S, B – G0AB:>25 >1@>AB0==S :>;>=VW B5AB-:C;PBC@8 <VF5;Vє< HB0<C ��� 

2736 (?V4B8? %�1) =0 20-BC 4>1C :>-:C;PB82C20==S, C – 7C?8=:0 @>ABC :>;>=VW B5AB-

:C;PBC@8 4> :>=B0:BC 7 <VF5;Vє< HB0<C ��� 2721 =0 14-BC 4>1C :C;PB82C20==S, D – 

G0AB:>25 >1@>AB0==S :>;>=VW B5AB-:C;PBC@8 <VF5;Vє< HB0<C ��� 2721 (?V4B8? %�1) =0 

20-BC 4>1C :C;PB82C20==S. #@8<VB:0: =0 2AVE D>B>3@0DVSE :>;>=VS B5AB-:C;PBC@8 

@>7B0H>20=0 ?@02>@CG, :>;>=VS 4>A;V46C20=>3> HB0<C 284C @>4C Xylaria 3 ;V2>@CG. 

5.4. �70є<>4VO 7 Mucor plumbeus 

#V4 G0A <V6284>2>W 270є<>4VW 7 M. plumbeus 1V;PHVABP HB0<V2 284V2 @>4C 

Xylaria 28S28;8 7=0G=C 0=B03>=VAB8G=C 0:B82=VABP, G0AB:>2> 01> ?>2=VABR 

>1@>AB0RG8 9>3> :>;>=VW (@8A. 5.4.1). �8H5 4;S 42>E HB0<V2 – X. oxyacanthae ��� 
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2789 B0 X. longipes ��� 2739 ?@8 270є<>4VW 7 M. plumbeus A?>AB5@V30;0AP 7C?8=:0 

@>ABC (B01. 5.1). �70є<>4VS 7 >AB0==V< 2V41C20;0AP =0 2V4AB0=V, 7 D>@<C20==S< 7>=8 

V=3V1C20==S. #@8 FP><C =0 ?>25@E=V :>;>=VW X. longipes ��� 2739 7’S2;S;8AP 

:@0?;8=8 5:AC40BC, 0 C :>;>=VW M. plumbeus A?>AB5@V30;0AP 70B@8<:0 C 

A?>@>=>H5==V (@8A. 5.7.2. �). &0:89 0=B03>=V7< <V6 3@810<8 157 DV78G=>3> 

<VF5;V0;P=>3> :>=B0:BC 28=8:0є 2=0A;V4>: ?@>4C:C20==S =8<8 ;5B:8E B0/01> 

48DC7=8E 0=B8DC=30;P=8E <5B01>;VBV2, D5@<5=BV2, B>:A8=V2 01> ?@8 7<V=V @! 

A5@54>28I0 (Watkinson et al., 2016). 

 

$8A. 5.4.1. �=B03>=VAB8G=0 0:B82=VABP X. polymorpha ��� 2729 ?@>B8 M. plumbeus 

(B8? 270є<>4VW %�2) ?@8 AC<VA=><C :C;PB82C20==V =0 A5@54>28IV �#�� 70 

B5<?5@0BC@8 26±1 °%: � – :>=B0:B <VF5;V0;P=8E :>;>=V9 =0 5-BC 4>1C AC<VA=>3> 

:C;PB82C20==S, B – ?>G0B>: >1@>AB0==S :>;>=VW B5AB-:C;PBC@8 HB0<>< 

X. polymorpha ��� 2729 =014-BC 4>1C AC<VA=>3> :C;PB82C20==S, C –  70<VI5==S 

:>;>=VW M. plumbeus 70 @0EC=>: >1@>AB0==S 4>A;V46C20=8< HB0<>< =0 20-BC 4>1C 

AC<VA=>3> :C;PB82C20==S. #@8<VB:0: =0 2AVE D>B>3@0DVSE :>;>=VS B5AB-:C;PBC@8 

@>7B0H>20=0 ?@02>@CG, :>;>=VS 4>A;V46C20=>3> HB0<C 284C @>4C Xylaria 3 ;V2>@CK. 

5.5. �70є<>4VO 7 Trichoderma viride 

Trichoderma viride 1C;0 є48=8< >@30=V7<>< 7 B5AB-:C;PBC@, S:89 ?@83=VGC202 

@VAB 4>A;V46C20=8E HB0<V2 284V2 @>4C Xylaria (B8? 270є<>4VW D).  VF5;V9 T. viride 

?>2=VABR >1@>AB02 :>;>=VW 2AVE 4>A;V46C20=8E HB0<V2 X. longipes (@8A. 5.5.1). &0:0 

7=0G=0 0=B03>=VAB8G=0 0:B82=VABP T. viride <>65 ?>SA=R20B8AP ?@>4C:C20==S< 

@V7=><0=VB=8E 2B>@8==8E <5B01>;VBV2 B0 ;5B:8E A?>;C:, I> ?@83=VGCRBP @VAB B0 
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@>728B>: V=H8E >@30=V7<V2 (Hermosa et al., 2014; Keswani et al., 2014). �848 @>4C 

Trichoderma <>6CBP :>;>=V7C20B8 45@528=C, 28:>@8AB>2CRG8 =5AB@C:BC@=V 

2C3;52>48, B0:V S: FC:>@ V :@>E<0;P, 0 ?>BV< >1<56C20B8 4>ABC? 4;S :>;>=V70FVW 

V=H8< 3@810< – 45AB@C:B>@0< 45@528=8 (Badalyan et al., 2004). �0@B> 707=0G8B8, I> 

?@8 AC<VA=><C :C;PB82C20==V 7V HB0<0<8 X. longipes ��� 2722 B0 ��� 2738 

A?>@>=>H5==S T  viride =5 A?>AB5@V30;>AP 27030;V, E>G0 <VF5;V9 B5AB-:C;PBC@8 

?>2=VABR >1@>AB02 :>;>=VW 4>A;V46C20=8E HB0<V2 (@8A. 5.7.2 �). &0:0 2V4ACB=VABP, 0 

B0:>6 70B@8<:0 A?>@>=>H5==S T. viride, S:0 A?>AB5@V30;0AP C <VAFV :>=B0:BC 

:>;>=V9 4>A;V46C20=>W V B5AB-:C;PBC@8 (@8A. 5.5.1 �), 2:07Cє =0 B5, I> X. longipes 

?@>S2;Sє ?52=C 0:B82=VABP ?@8 :>-:C;PB82C20==V 7 T. viride.  

 

$8A. 5.5.1. �70є<>4VS X. longipes ��� 2717 (=0 D>B>3@0DVSE ;V2>@CG) B0 T. viride 

(?@02>@CG) C ?>42V9=V9 :C;PBC@V =0 A5@54>28IV �#�� 70 B5<?5@0BC@8 26±1 °%: � – 

<VF5;V0;P=89 :>=B0:B :>;>=V9 =0 5-BC 4>1C :>-:C;PB82C20==S; � – 70B@8<:0 

A?>@>=>H5==S T. viride =0 <56V :>;>=VW =0 14-BC 4>1C :>-:C;PB82C20==S; % – 

>1@>AB0==S :>;>=VW X. longipes ��� 2717 <VF5;Vє< T. viride B0 CB2>@5==S 

A?>@>=>H5==S ?> 2AV9 ?>25@E=V =0 20-BC 4>1C :>-:C;PB82C20==S. 

�=B03>=VAB8G=0 0:B82=VABP 1C;0 1V;PH 28@065=>R 4;S HB0<V2 X. polymorpha, 

?>;>28=0 S:8E 270є<>4VS;8 7 T. viride 70 B8?>< � – 7C?8=:0 @>ABC ?@8 :>=B0:BV (B01. 

5.1). *59 B8? 270є<>4VW 2V4<VG0;8 B0:>6 ?@8 :>-:C;PB82C20==V T. viride 7 X. coniformis 

��� 2724. ":@V< B>3>, =0<8 A?>AB5@V30;0AP 70B@8<:0 @>ABC :>;>=V9 T. viride 2 

=0?@S<:C 4> HB0<V2 X. polymorpha (@8A. 5.5.2 �). !0 2V4<V=C 2V4 :>;>=V9 HB0<V2 
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V=H8E 284V2, S:V =0 ?>G0B:>28E 5B0?0E @>A;8 ?@>?>@FV9=> C =0?@S<:C :>;>=V9 B5AB-

:C;PBC@ (@8A. 5.5.1 �). 

 

$8A. 5.5.2. �70є<>4VS X. polymorpha ��� 2430 (=0 D>B>3@0DVSE C 25@E=V9 G0AB8=V 

G0H:8 #5B@V) B0 T. viride C ?>42V9=V9 :C;PBC@V =0 A5@54>28IV �#�� 70 B5<?5@0BC@8 

26±1 °%: � – =5@V2=><V@=89 @VAB :>;>=VW T. viride V7 70B@8<:>R C =0?@S<:C 4> :>;>=VW 

X. polymorpha =0 5-BC 4>1C :>-:C;PB82C20==S; � – G0AB:>25 CB2>@5==S 7>= 

V=3V1C20==S <V6 :>;>=VS<8 3@81V2 =0 14-BC 4>1C :>-:C;PB82C20==S; % – 7C?8=:0 

@>ABC :>;>=V9 ?@8 <VF5;V0;P=><C :>=B0:BV =0 20-BC 4>1C :>-:C;PB82C20==S. 

� ;VB5@0BC@=8E 40=8E 2V4><>, I> T. viride >1<56Cє @VAB 45S:8E ?0B>35=V2 C 

?>42V9=V9 :C;PBC@V =0 030@87>20=><C A5@54>28IV +0?5:0-�>:A0, 2:;RG0RG8 A. niger 

(2V4A>B>: ?@83=VG5==S 55%), Fusarium sp. (64%) V Penicillium sp. (54%). &0:0 

0:B82=VABP ?>SA=RєBPAS H284:8< @>AB><, 284V;5==S< B>:A8G=8E ?>70:;VB8==8E 

A?>;C:, D5@<5=BV2, I> @C9=CRBP :;VB8==C ABV=:C (3;R:>=078, 5=4>EVB8=078 B0 

EVB8=078) (Rajendiran et al., 2010). ' =0H><C 4>A;V465==V HB0<8 X. polymorpha B0 

X. ellisii ?@>S2;S;8 0=B03>=VAB8G=C 0:B82=VABP S: I>4> ?@54AB02=8:V2 ?5@5@0E>20=8E 

@>4V2, B0: V I>4> T. viride. *5 A2V4G8BP ?@> 7=0G=89 0=B8DC=30;P=89 ?>B5=FV0; 

707=0G5=8E HB0<V2 284V2 @>4C Xylaria. 

5.6. �70є<>4VO 7 Candida albicans 

 VF5;V9 CAVE HB0<V2 284V2 @>4C Xylaria 2 =0H><C 4>A;V465==V G0AB:>2> 01> 

?>2=VABR >1@>AB02 :>;>=VW C. albicans ?@8 AC<VA=><C :C;PB82C20==V, I> A2V4G8BP 

?@> 03@5A82=VABP I>4> FP>3> ?0B>35=C. #@8 FP><C 4;S CAVE HB0<V2 X. polymorpha, 
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>:@V< ��� 2723, 1C;> 2V4<VG5=> 7<V=C <>@D>;>3VW :>;>=V9, I> ?@>S2;S;0AP C 

7=0G=><C 71V;PH5==V ?@>4C:FVW ?>2VB@S=8E 3VD ?@8 =0@>AB0==V =0 :>;>=VR B5AB-

:C;PBC@8 (@8A. 5.1 D, 5.6.1 �, %). #>4V1=0 7<V=0 <>@D>;>3VW :>;>=V9 4>A;V46C20=8E 

284V2 A?>AB5@V30;0AP B0:>6 ?@8 270є<>4VW <VF5;VR 7 7 10 HB0<V2 X. polymorpha 7 

M. plumbeus (@8A. 5.1 F) B0 270є<>4VW 4 7 10 HB0<V2 X. polymorpha 7 F. solani (@8A. 

5.1.1 �). 

 

$8A. 5.6.1.  >@D>;>3VG=V 7<V=8 <VF5;V0;P=8E :>;>=V9 X. polymorpha ��� 2721 ?@8 

AC<VA=><C :C;PB82C20==V 7 C. albicans =0 A5@54>28IV �#�� 70 B5<?5@0BC@8 26±1 °%: 

� – <>=>:C;PBC@0 X. polymorpha ��� 2721 =0 20-BC 4>1C :C;PB82C20==S; � – 

CB2>@5==S ?>2VB@S=>3> <VF5;VR :>;>=VєR X. polymorpha ��� 2721 ?@8 >1@>AB0==V 

B5AB-:C;PBC@8 =0 14-BC 4>1C :>-:C;PB82C20==S; % – ?>2=5 >1@>AB0==S :>;>=VW 

C. albicans =0 20-BC 4>1C :>-:C;PB82C20==S. 

� ;VB5@0BC@=8E 40=8E 2V4><> ;8H5 ?@> 0:B82=VABP V=H8E <0:@><VF5BV2 ?@>B8 

C. albicans C 5:A?5@8<5=B0E 7 ?>42V9=>R :C;PBC@>R (Krupodorova et al., 2021). 

�>A;V465==S I>4> 0:B82=>ABV ?@54AB02=8:V2 @>4C Xylaria 7>A5@546=V 2 >A=>2=><C 

=0 5:AB@0:B0E WE ?;>4>28E BV;. !0?@8:;04, 5B0=>;P=89 5:AB@0:B, >B@8<0=89 7 

?;>4>28E BV; X. polymorpha, ?@>S2;S2 0:B82=VABP ?@>B8 C. albicans C 

0=B8<V:@>1=><C B5ABV 7 48DC7VєR 2 030@V (Hacioglu et al., 2011). �8:>@8AB>2CRG8 B>9 

A0<89 <5B>4, :>;5:B82 V=H8E 02B>@V2 4>A;V482 4VR 5B0=>;P=>3> 5:AB@0:BC 

X. hypoxylon ?@>B8 C. albicans B0 28S282 9>3> 0=B8<V:@>1=C 0:B82=VABP (Canli et al., 

2016). "A>1;8289 V=B5@5A AB0=>2;SBP 4>A;V465==S I>4> 0=B8<V:@>1=>W 4VW 45S:8E 
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2B>@8==8E <5B01>;VBV2, I> ?@>4C:CRBPAS 2840<8 @>4C Xylaria, S:, =0?@8:;04, 

4>A;V465==S I>4> 42>E F8:;VG=8E ?5=B0?5?B84V2 7 0=B810:B5@V0;P=>R B0 

?@>B83@81:>2>R 4VєR, 2 B><C G8A;V ?@>B8 C. albicans (Xu et al., 2017).  

�030;><, 0=B03>=V7<, S:89 ?@>S2;S;8 HB0<8 284V2 @>4C Xylaria C =0H><C 

4>A;V465==V, 1C2 03@5A82=8<, I> ?@>S2;S;>AP C >1@>AB0==V =8<8 ?>25@E=V 1V;PH>ABV 

B5AB-:C;PBC@ 3@81V2. �=0;V7 0=B03>=VAB8G=8E 270є<>4V9 4>72>;82 28S28B8 =091V;PH 

0:B82=V HB0<8 284V2 @>4C Xylaria 7 28A>:8< V=45:A>< 0=B03>=V7<C (��). &0:, 

=0928I89 V=45:A 0=B03>=V7<C (20 10;V2) ?> 2V4=>H5==R 4> 2AVE B5AB-:C;PBC@ 3@81V2 

1C2 70DV:A>20=89 4;S HB0<C X. polymorpha ��� 2720 (B01;. 5.1). �3@5A82=VABP FP>3> 

HB0<C ?@>S28;0AS C 740B=>ABV @>AB8 ?>25@E :>;>=V9 5 V7 6 B5AB-:C;PBC@. �8=SB:>< 

1C;0 270є<>4VS 7 T. viride, :>;8 7C?8=:0 @>ABC :>;>=V9 2V41C20;0AP ?@8 :>=B0:BV. 

�C;PBC@0 X. polymorpha ��� 2736 45<>=AB@C20;0 45I> <5=HC 03@5A82=VABP 7 

V=45:A>< 0=B03>=V7<C 19,5 10;V2. !09<5=H89 V=45:A 0=B03>=V7<C <02 HB0< 

X. oxyacanthae ��� 2789 (7,5 10;V2). �70є<>4VS FP>3> HB0<C 7 B5AB-:C;PBC@0<8 

?@>S2;S;0AP 2 >A=>2=><C C 7C?8=FV @>ABC ?@8 :>=B0:BV :>;>=V9. 

' B01;8FV 5.1. ?@>45<>=AB@>20=>, I> 7030;>< HB0<8 284V2 X. polymorpha B0 

X. longipes <0;8 28IV V=45:A8 0=B03>=V7<C, =V6 HB0<8 V=H8E 284V2 C =0H><C 

4>A;V465==V. �2060RG8 =0 F5, B0 =0 B5, I> FV 2848 є 1;87P:>A?>@V4=5=8<8 B0 

709<0RBP AE>6V 5:>;>3VG=V =VHV V :V;P:VABP WE HB0<V2 C =0H><C 4>A;V465==V 

A?V2?040є (?> 10 HB0<V2 :>6=>3> 284C), <8 28@VH8;8 >:@5<> ?>@V2=SB8 B8?8 

270є<>4V9 F8E 3@81V2 7 B5AB-:C;PBC@0<8.  

5.7. #>@V2=O==O 0=B03>=VAB8G=>W 0:B82=>ABV HB0<V2 X. polymorpha B0 

X. longipes 

�=0;V7 ?>:0702, I> HB0<8 X. longipes 242VGV G0ABVH5 270є<>4VS;8 7 B5AB 

:C;PBC@0<8 70 B8?>< �, 0 B0:>6 45I> G0ABVH5 270є<>4VS;8 70 ?V4B8?0<8 CA1 B0 CB1. 

#@>B5 :V;P:VABP HB0<V2 X. polymorpha, S:V 270є<>4VS;8 7 B5AB-:C;PBC@0<8 7 

CB2>@5==S< 7>=8 V=3V1C20==S, <0965 242VGV ?5@528IC20;0 :V;P:VABP B0:8E HB0<V2 

284C X. longipes (@8A. 5.7.1). �@V< B>3>, HB0<8 X. polymorpha 242VGV G0ABVH5 ?>2=VABR 
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70@>AB0;8 :>;>=VW B5AB-:C;PBC@ ?VA;S <VF5;V0;P=>3> :>=B0:BC. #@8 FP><C 11,7% 

HB0<V2 X. polymorpha ?>2=VABR 70@>AB0;8 :>;>=VW C. albicans 157 7C?8=:8 @>ABC (B8? 

%), B>4V S: 4;S HB0<V2 X. longipes B0:>3> B8?C @50:FVW =5 2V4<VG0;>AP 27030;V. &8? D 

A?>AB5@V302AS =0<8 ;8H5 ?@8 270є<>4VW 4>A;V46C20=8E HB0<V2 7 T. viride. 'AV HB0<8 

X. longipes B0 ?>;>28=0 HB0<V2 X. polymorpha ?@83=VGC20;8AS B5AB-:C;PBC@>R 

T. viride 70 B8?>< D, I> AB0=>28;> 16,7% B0 6,7 % ?@>B5AB>20=8E ?0@ :>6=>3> 284C, 

2V4?>2V4=>. 

 

$8A. 5.7.1. #>@V2=S==S B8?V2 270є<>4V9 4>A;V46C20=8E HB0<V2 284V2 X. polymorpha 

B0 X. longipes 7 B5AB-:C;PBC@0<8. 

":@5<> 725@B0;8 C203C =0 <>@D>;>3VR :>;>=V9. &0:, <0965 2AV HB0<8 

X. polymorpha CB2>@R20;8 AB@><8 ?@8 AC<VA=><C :C;PB82C20==V 7 A. niger B0 

P. polonicum. "4=0: HB0< ��� 2736 =5 CB2>@R202 AB@>< =V ?@8 AC<VA=><C 

:C;PB82C20==V 7 F8<8 B5AB-:C;PBC@0<8, =V 2 ?>42V9=8E :C;PBC@0E 7 M. plumbeus. � 

>AB0==V< ;8H5 ?>;>28=0 HB0<V2 X. polymorpha (��� 2719, ��� 2721, ��� 2727, ��� 

2729, ��� 2737) D>@<C20;8 AB@><8. �>4=>G0A, A5@54 HB0<V2 X. longipes ;8H5 HB0< 

��� 2738 CB2>@R202 AB@><8 ?@8 :>-:C;PB82C20==V 7 F. solani (@8A. 5.7.2 G). %;V4 
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707=0G8B8, I> =5 1C;> 28S2;5=> 72'S7:C <V6 D>@<C20==S< AB@>< B0 :>=:@5B=8<8 

B8?0<8 <VF5;V0;P=8E 270є<>4V9, CB2>@5==S AB@>< A?>AB5@V30;>AS S: ?V4 G0A 

270є<>4V9 =0 2V4AB0=V, B0: V ?V4 G0A @V7=8E B8?V2 70<VI5==S :>;>=V9. 

%5@54 V=H8E <>@D>;>3VG=8E 7<V= 1C;> 2V4<VG5=> CB2>@5==S 25;8:>W :V;P:>ABV 

?>2VB@S=8E 3VD X. polymorpha ?@8 AC<VA=><C :C;PB82C20==V 7 M. plumbeus B0 

C. albicans, A5:B>@870FVR :>;>=V9 A. niger C ?>42V9=8E :C;PBC@0E 7 X. longipes, 0 

B0:>6 48DC7VW ?V3<5=BV2, CB2>@5==S 5:AC40BC B0 D>@<C20==S ?>B>2I5=8E 7>= =0 

?5@5B8=V <VF5;V0;P=8E :>;>=V9 (@8A. 5.7.2). �@0E>2CRG8 @V7=><0=VB=VABP B8?V2 

@50:FV9 B0 <>@D>;>3VG=8E 7<V=, I> A?>AB5@V30;8AP C 4>A;V465==V, <>6=0 

?@8?CAB8B8, I> 2 =8E 704VS=V @V7=><0=VB=V 0=B03>=VAB8G=V <5E0=V7<8. "A>1;8289 

V=B5@5A AB0=>2;SBP HB0<8, S:V 270є<>4VS;8 7 B5AB-:C;PBC@0<8 3@81V2 =0 2V4AB0=V, 

0465 2>=8 <>6CBP 1CB8 ?>B5=FV9=8<8 ?@>4CF5=B0<8 48DC7=8E 01> ;5B:8E 

1V>;>3VG=> 0:B82=8E A?>;C:. *V HB0<8, I> <0RBP 7=0G=C 0=B03>=VAB8G=C 0:B82=VABP 

I>4> A. niger, M. plumbeus, C. albicans, P. polonicum B0 F. solani, є ?5@A?5:B82=8<8 

4;S ?>40;PH8E 4>A;V465=P 7 <5B>R 282G5==S B0 284V;5==S 0=B8DC=30;P=8E 

<5B01>;VBV2. 
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$8A. 5.7.2. �<V=8 C <>@D>;>3VW :>;>=V9 ?@8 :>-:C;PB82C20==V B5AB-:C;PBC@ B0 HB0<V2 

284V2 @>4C Xylaria =0 20-BC 4>1C :C;PB82C20==S =0 A5@54>28IV �#�� 70 B5<?5@0BC@8 

26±1 °%: � – ?V3<5=B0FVS A5@54>28I0 =02:>;> :>;>=VW P. polonicum ?@8 :>-

:C;PB82C20==V 7 X. polymorpha ��� 2737; � –  CB2>@5==S ?>2VB@S=8E 3VD =0 <56V 

:>;>=V9 X. polymorpha ��� 2721 B0 F. solani; % – ?>2VB@S=89 <VF5;V9 HB0<C 

X. polymorpha ��� 2719 ?@8 >1@>AB0==V :>;>=VW C. albicans; D – 5:AC40B =0 ?>25@E=V 

:>;>=VW HB0<C X. longipes ��� 2739 ?@8 :>-:C;PB82C20==V 7 A. niger; E – 2V4ACB=VABP 

A?>@>=>H5==S T. viride ?@8 :>-:C;PB82C20==V 7 X. longipes ��� 2722; F – 

A5:B>@870FVS :>;>=VW A. niger ?@8 :>-:C;PB82C20==V 7 X. polymorpha ��� 2430; G – 

CB2>@5==S AB@>< HB0<>< X. longipes ��� 2738 ?@8 :>-:C;PB82C20==V 7 F. solani; H – 
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?V3<5=B0FVS @525@7C<C =0 <56V 270є<>4VWW :>;>=V9 X. longipes ��� 2738 B0 F. solani; I 

– 70B@8<:0 @>ABC :>;>=VW X. longipes ��� 2739 B0 A?>@>=>H5==S M. plumbeus. 

#@8<VB:0: =0 2AVE D>B>3@0DVSE :>;>=VS B5AB-:C;PBC@8 @>7B0H>20=0 ?@02>@CG, 

:>;>=VS 4>A;V46C20=>3> HB0<C 284C @>4C Xylaria 3 ;V2>@CG. 

"B65, ?@>2545=5 4>A;V465==S 4>?>2=Rє 2V4><>ABV ?@> <V6284>2V 270є<>4VW 

3@81V2.  5B>4 ?>42V9=8E :C;PBC@, 28:>@8AB0=89 C FV9 @>1>BV, 4>72>;82 >FV=8B8 B0 

?>@V2=SB8 0=B03>=VAB8G=C 740B=VABP HB0<V2 284V2 @>4C Xylaria ?@>B8 @S4C B5AB-

:C;PBC@ 3@81V2, A5@54 S:8E >?>@BC=VAB8G=V ?0B>35=8 B0 <V:>DV;8. �=3V1CRG0 

0:B82=VABP 4>A;V46C20=8E HB0<V2 284V2 @>4C Xylaria ?>;S30;0 C ?@83=VG5==V @>ABC 

:>;>=V9 B5AB-:C;PBC@ =0 2V4AB0=V 01> ?@8 <VF5;V0;P=><C :>=B0:BV, 01> 70<VI5==S 

:>;>=V9 B5AB-:C;PBC@ H;SE>< G0AB:>2>3> 01> ?>2=>3> >1@>AB0==S. �030;>< 

2AB0=>2;5=> ?5@52060==S 70<VI5==S :>;>=V9 F. solani, M. plumbeus V C. albicans 

:>;>=VS<8 HB0<V2 284V2 @>4C Xylaria (B8?8 @50:FV9 % B0 ?V4B8?8 %�1, %�2, %�2). 

�70є<>4VS =0 2V4AB0=V 2V4<VG5=0 ?@8 AC<VA=><C :C;PB82C20==V 45S:8E HB0<V2 

X. polymorpha 7 A. niger B0 P. polonicum, B>4V S: HB0<8 X. longipes 270є<>4VS;8 7 

F8<8 2840<8 ?@8 <VF5;V0;P=><C :>=B0:BV. !02?0:8, B5AB-:C;PBC@0 M. plumbeus ?VA;S 

?>G0B:>2>W 7C?8=:8 @>ABC =0 2V4AB0=V G0AB:>2> >1@>AB0;0 <VF5;Vє< HB0<V2 

X. longipes, 0 HB0<V2 X. polymorpha 3 ?@8 :>=B0:BV. Trichoderma viride є48=0 7 B5AB-

:C;PBC@ C 4>A;V465==V ?@83=VGC20;0 @VAB <VF5;VR 4>A;V46C20=8E HB0<V2 284V2 @>4C 

Xylaria. �AV HB0<8 X. longipes, X. hypoxylon, X. vasconica, X. carpophila, 

X. oxyacanthae B0 G0AB8=0 HB0<V2 X. polymorpha ?@83=VGC20;8AP B5AB-:C;PCB@>R 

T. viride, S:0 ?>2=VABR >1@>AB0;0 WE :>;>=VW. �BV< HB0<8 X. polymorpha ��� 2382, ��� 

2430, ��� 2719, ���  2720, ��� 2723 B0 X. ellisii ��� 2724 270є<>4VS;8 7 B5AB-

:C;PBC@>R 70 B8?>< �  @VAB >1>E :>;>=V9 7C?8=S2AS ?@8 <VF5;V0;P=><C :>=B0:BV V 

6>45= 7 3@81V2 =5 <02 ?5@52038 =04 V=H8<.  

�8A>:89 ABC?V=P 0=B03>=V7<C HB0<V2 284V2 @>4C Xylaria I>4> 

>?>@BC=VAB8G=8E ?0B>35=V2 B0 <V:>DV;P=>3> 3@810 T. viride, 28S2;5=89 C =0H><C 

4>A;V465==V, <>65 A2V4G8B8 ?@> 7=0G=89 1V>?@>B5:B>@=89 ?>B5=FV0; 4>A;V46C20=8E 

HB0<V2. &><C 4>FV;P=8< є ?>40;PH5 ?>3;81;5==S 4>A;V465=P >:@5<8E HB0<V2 284V2 
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@>4C Xylaria, >A>1;82> 2B>@8==8E <5B01>;VBV2 F8E HB0<V2 B0 =0S2=>ABV C =8E 

1V>;>3VG=>W 0:B82=>ABV. �@0E>2CRG8, I> 4>A;V465=V =0<8 HB0<8 284V2 @>4C Xylaria 

28S28;8AP 0=B03>=VAB0<8 4;S ?0B>35==8E >@30=V7<V2, ?5@A?5:B82=8< є ?>40;PH5 

4>A;V465==S WE 0=B8<V:@>1=8E S:>AB59, S: >A=>28 4;S @>7@>1:8 =>28E 035=BV2 

1V>;>3VG=>3> :>=B@>;R ?0B>35=V2.  

$57C;PB0B8 @>74V;C 28A2VB;5=V C =0C:>2V9 ?C1;V:0FVW (Atamanchuk et al., in 

press). 
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$"���� 6 

��"%�!&�&�+!� ��&��!�%&Ь �'�Ь&'$ 

 

6.1. �8=0<V:0 =0:>?8G5==O 1V><0A8, 5=4>- B0 5:7>?>;VA0E0@84V2 ?@8 

3;818==><C :C;ьB82C20==V 

!0 >A=>2V 282G5=8E :C;PBC@0;P=>-<>@D>;>3VG=8E >A>1;82>AB59 B0 

E0@0:B5@8AB8: 0=B03>=VAB8G=>W 740B=>ABV <VF5;V0;P=8E :>;>=V9, =0<8 1C;8 2V4V1@0=V 

HB0<8 7 =0928I8<8 7=0G5==S<8 V=45:AV2 0=B03>=V7<C B0 H284:>ABV @04V0;P=>3> 

@>ABC 4;S 4>A;V465==S WE 1V>A8=B5B8G=>W 0:B82=>ABV. &0:8<8 28S28;8AP HB0<8 

X. polymorpha ��� 2720, ��� 2736 B0 X. longipes ��� 2718, ��� 2726. #@8 2V41>@V F8E 

HB0<V2 2@0E>2C20;8AP B0:>6 ?52=V <>@D>;>3VG=V >7=0:8 :>;>=V9, B0:V S: IV;P=VABP 

<VF5;VR, =0S2=VABP B0 V=B5=A82=VABP ?V3<5=B0FVW, CB2>@5==S AB@>< B0 5:AC40BC =0 

?>25@E=V.  

":@V< B>3>, >4=8< 7 :;RG>28E :@8B5@VW2 4;S 2V41>@C HB0<V2-?@>4CF5=BV2 є 

>1AS3 <VF5;VR, CB2>@5=>3> ?V4 G0A :C;PB82C20==S. &><C >4=8< 7 206;828E 5B0?V2 

@>1>B8 7 :C;PBC@0<8 3@81V2 є 282G5==S 70:>=><V@=>AB59 48=0<V:8 =0:>?8G5==S 

<VF5;V0;P=>W 1V><0A8. �@0E>2CRG8, I> 70 C<>2 3;818==>3> :C;PB82C20==S, S: 

?@028;>, 2V41C20єBPAS 1V;PH H284:5 =0:>?8G5==S 1V><0A8 (�8AP:> 8 4@., 1983), =0<8 

1C2 >1@0=89 <5B>4 :C;PB82C20==S <VF5;VR 7 28:>@8AB0==S< ;01>@0B>@=>W :0G0;:8. 

' =0H><C 4>A;V465==V 1C;8 70AB>A>20=V >4=0:>2V ?0@0<5B@8 :C;PB82C20==S, 2BV< 

<>@D>;>3VS <VF5;V0;P=8E AB@C:BC@ 2V4@V7=S;0AP 2 70;56=>ABV 2V4 HB0<C. *5 <>65 

1CB8 ?>2’S70=> 7V A?V22V4=>H5==S< <V6 H284:VABR @>ABC B0 G0AB>B>R 30;C65==S 3VD 

(Righelato et al., 1968) 01> V=H8<8 1V>;>3VG=8<8 >A>1;82>ABS<8 >:@5<8E HB0<V2. 

!0 @8AC=:C 6.1.1 7>1@065=> @V7=8FR C D>@<V B0 @>7<V@0E 03;><5@0BV2 HB0<V2 

X. polymorpha B0 X. longipes C ?@>2545=><C 5:A?5@8<5=BV. &0:, 4;S HB0<V2 

X. longipes E0@0:B5@=8< 1C;> CB2>@5==S AD5@8G=8E, 4@V1=VH8E, ?>@V2=S=> 7V 

HB0<0<8 X. polymorpha <VF5;V0;P=8E :>;>=V9. �;S HB0<V2 X. polymorpha 

E0@0:B5@=8< 1C;> D>@<C20==S AD5@8G=8E (B0 ?>45:C48 :C1VG=8E) 03;><5@0BV2 7 
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=8BG0AB8< @>AB>< =0 ?>25@E=V (@8A. 6.1.1. C, D). $>7<V@8 <VF5;V0;P=8E AB@C:BC@ 

20@VR20;8 2V4 3 4> 7 << 4;S HB0<V2 X. longipes B0 2V4 10 4> 15 << 4;S HB0<V2 

X. polymorpha. �030;><, D>@<C20==S <VF5;V0;P=8E 03;><5@0BV2 70 C<>2 3;818==>3> 

:C;PB82C20==S >1C<>2;5=> @S4>< D0:B>@V2: :V;P:VABR B0 ABC?5=5< 3><>35=V70FVW 

V=>:C;R<C, 05@0FVєR, A:;04>< B0 pH 6828;P=>3> A5@54>28I0, G0AB>B>R >15@B0==S 

(Michel et al., 1992; Pirt, 1966; Suijdam et al., 1982).  

 

$8A. 6.1.1.  VF5;V0;P=V 03;><5@0B8 =0 5-BC 4>1C 3;818==>3> :C;PB82C20==S =0 

A5@54>28IV �#� 70 B5<?5@0BC@8 26±1°% B0 120 >1/E2: A – X. longipes ��� 2718, B – 

X. longipes ��� 2726, C – X. polymorpha ��� 2720, D – X. polymorpha ��� 2736. 

�=0;V7 @>ABC HB0<V2 X. polymorpha B0 X. longipes C 3;818==V9 :C;PBC@V 

?>:0702, I> 48=0<V:0 =0:>?8G5==S 1V><0A8 F8<8 3@810<8 ?V4?>@S4:>2C20;0AP 

7030;P=8< 70:>=><V@=>ABS< @>ABC V @>728B:C >@30=V7<V2 (�8AP:> 8 4@., 1983). #@8 

FP><C 4;S 2AVE HB0<V2 E0@0:B5@=>R 1C;0 :>@>B:0 ;03-D070 (4> 3 4V1), 70 S:>R 
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A;V4C20;0 D070 5:A?>=5=FV9=>3> @>ABC, ?V: =0:>?8G5==S 1V><0A8 B0 7=865==S WW 

1V>A8=B57C (@8A. 6.1.2). �;S 1V;PH>ABV HB0<V2 <0:A8<0;P=5 7=0G5==S 1V><0A8 

DV:AC20;>AP =0 9-BC 4>1C :C;PB82C20==S. ":@V< HB0<C X. longipes ��� 2726, S:89 

0:C<C;R202 =091V;PHC :V;P:VABP <VF5;VR =0 5-BC 4>1C – 7,36±0,09 3/;. Xylaria 

polymorpha ��� 2736 2V47=0G5=89 S: HB0<, I> A8=B57C202 <0:A8<0;P=C :V;P:VABP 

1V><0A8, S:0 A:;0;0 11,07±0,04 3/;. *59 ?>:07=8: ?@0:B8G=> =5 2V4@V7=S2AS 2V4 

7=0G5==S 4;S V=H>3> HB0<C X. polymorpha – ��� 2720 (10,69±0,13 3/;). �42VGV <5=HC 

:V;P:VABP 1V><0A8 – 5,60±0,05 3/; A8=B57C202 HB0< X. longipes ��� 2718 =0 BC 6 4>1C 

:C;PB82C20==S (@8A. 6.1.2). �0@B> 2V4<VB8B8, I> ?VA;S 4>AS3=5==S ?V:C, :@820 

48=0<V:8 =0:>?8G5==S HB0<0<8 1V><0A8 @V7:> 9H;0 4>=87C, I> <>65 1CB8 

>1C<>2;5=> =5AB0G5R 465@5;0 2C3;5FR, 7@>AB0==S< :>=F5=B@0FVW ?@>4C:BV2 >1<V=C 

C A5@54>28IV 01> ?>3V@H5==S< :8A=52>3> >1<V=C (�CE0;>, 1988).  

 

$8A. 6.1.2. �8=0<V:0 =0:>?8G5==S 1V><0A8 HB0<V2 284V2 X. polymorpha B0 X. longipes 

?@8 3;818==><C :C;PB82C20==V =0 A5@54>28IV �#� 70 B5<?5@0BC@8 26±1°%. 

,B0<8 284C X. polymorpha =0:>?8GC20;8 B0:>6 1V;PHC :V;P:VABP 5=4>- B0 

5:7>?>;VA0E0@84V2, ?>@V2=S=> 7V HB0<0<8 X. longipes, ?@>B5 :@82V 48=0<V:8 
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=0:>?8G5==S 1V><0A8 B0 5=4>?>;VA0E0@84V2 =5 A?V2?040;8. �5;8G8=8 <0:A8<0;P=8E 

:V;P:>AB59 5=4>?>;VA0E0@84V2 1C;8 ?>4V1=8<8 4;S HB0<V2 X. longipes ��� 2718, ��� 

2726 B0 X. polymorpha 2720 V =0 5-BC 4>1C :C;PB82C20==S AB0=>28;8 97,00±2,00 <3/3, 

98,33±1,56 <3/3 B0 103,71±0,86 <3/3, 2V4?>2V4=>. �>4=>G0A HB0< X. polymorpha ��� 

2736 A8=B57C202 =091V;PHC :V;P:VABP 5=4>?>;VA0E0@84V2 =0 7-<C 4>1C :C;PB82C20==S 

– 120±6,67 <3/3 (@8A. 6.1.3). 

 

$8A. 6.1.3. �8=0<V:0 =0:>?8G5==S 5=4>?>;VA0E0@84V2 HB0<0<8 284V2 X. polymorpha 

B0 X. longipes ?@8 3;818==><C :C;PB82C20==V =0 A5@54>28IV �#� 70 B5<?5@0BC@8 

26±1°%. 

�8S2;5=> 2V4<V==>ABV C A8=E@>==>ABV 48=0<V:8 =0:>?8G5==S 5=4>- B0 

5:7>?>;VA0E0@84V2 4;S @V7=8E 284V2. &0:, 4;S HB0<V2 X. polymorpha ��� 2720 B0 ��� 

2736 =0:>?8G5==S 5:7>?>;VA0E0@84V2 2V41C20;>AP ?0@0;5;P=> 7 =0:>?8G5==S< 

1V><0A8, 4>AS30RG8 <0:A8<C<C =0 9-BC 4>1C :C;PB82C20==S. #@8 FP><C <0:A8<0;P=V 

7=0G5==S 2<VABC 5:7>?>;VA0E0@84V2 C A5@54>28IV <0965 =5 2V4@V7=S;8AP V A:;040;8 

0,97±0,05 3/; B0 0,93±0,10 3/; 4;S HB0<V2 ��� 2720 B0 ��� 2736, 2V4?>2V4=>. �<VAB 

5:7>?>;VA0E0@84V2 ?@8 :C;PB82C20==V HB0<V2 X. longipes 1C2 7=0G=> <5=H8<, =V6 C 
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28?04:C HB0<V2 X. polymorpha B0 7=86C202AS 7 G0A><, I> <>65 >1C<>2;R20B8AP 

1V>;>3VG=8<8 >A>1;82>ABS<8 :>=:@5B=8E HB0<V2, S:V 28:>@8AB>2CRBP 

5:7>?>;VA0E0@848 C ?@>F5A0E 68BBє4VS;P=>ABV (@8A. 6.1.4). 

 

$8A. 6.1.4. �8=0<V:0 =0:>?8G5==S 5:7>?>;VA0E0@84V2 HB0<0<8 284V2 X. polymorpha 

B0 X. longipes ?@8 3;818==><C :C;PB82C20==V =0 A5@54>28IV �#� 70 B5<?5@0BC@8 

26±1°%. 

"4=8< V7 206;828E D0:B>@V2, I> 2?;820RBP =0 1V>A8=B5B8G=C 0:B82=VABP 

:C;PBC@ є :>=F5=B@0FVS 9>=V2 H+ C 6828;P=><C A5@54>28IV. �3V4=> ;VB5@0BC@=8E 

2V4><>AB59, 1V;PHVABP 284V2 3@81V2 740B=V @>AB8 ?@8 H8@>:><C 4V0?07>=V 7=0G5=P pH, 

?@>B5 >?B8<0;P=8< 4;S @>ABC є 4V0?07>= 4,0–6,5 (�CE0;>, 1988; �8AP:> 8 4@., 2011; 

Krupodorova et al., 2021). !09A?@8SB;82VH8<8 4;S =0:>?8G5==S <VF5;V0;P=>W 

1V><0A8 @V7=8E 284V2 @>4C Xylaria 4>A;V4=8:8 707=0G0RBP ?>:07=8:8 pH 2 4V0?07>=V 

5,5–6,5 (Ramesh et al., 2014; Ahmed & Jahan, 2018; Lopez et al., 2022). "B65, 

A?8@0RG8AP =0 ;VB5@0BC@=V 2V4><>ABV, =0<8 4;S :C;PB82C20==S HB0<V2 284V2 @>4C 

Xylaria 1C;> >1@0=5 ?>G0B:>25 7=0G5==S pH 6,0. 
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�>A;V465==S 48=0<V:8 pH 2 ?@>F5AV :C;PB82C20==S є 206;828< 5B0?><, 

>A:V;P:8 F59 ?>:07=8: <>65 2?;820B8 =0 2;0AB82>ABV :;VB8==8E ABV=>:, H284:VABP 

B0 E0@0:B5@ @>ABC <VF5;VR, 740B=VABP 70A2>R20B8 BV G8 V=HV ?>682=V @5G>28=8 

(Jennings, 1995; Gow et al., 2017). "B@8<0=V 2 E>4V =0H>3> 5:A?5@8<5=BC 40=V 

?>:070;8, I> 2AV HB0<8 7=86C20;8 ?>G0B:>25 7=0G5==S @! A5@54>28I0 4> 

4,35±0,36–4,98±0,29 (@8A. 6.1.5). #V4:8A;5==S :C;PBC@0;P=>W @V48=8 є E0@0:B5@=8< 

S28I5< ?@8 :C;PB82C20==V <0:@><VF5BV2 =0 @V4:8E A5@54>28I0E V >?8A0=5 

4>A;V4=8:0<8 4;S ?@54AB02=8:V2 45S:8E 284V2 3@81V2 V=H8E B0:A>=><VG=8E 3@C? 

(�><15@3, 2005; �@C?>4P@>20, 2009; Mykchaylova et al., 2017) 

 

$8A. 6.1.5. �8=0<V:0 pH ?@8 :C;PB82C20==V HB0<V2 284V2 X. polymorpha B0 X. longipes 

?@8 3;818==><C :C;PB82C20==V =0 A5@54>28IV �#� 70 B5<?5@0BC@8 26±1°%. 

"B65, =0<8 2?5@H5 1C;> ?@>2545=> 45B0;P=5 4>A;V465==S 48=0<V:8 

=0:>?8G5==S 1V><0A8 <VF5;VR, 5=4>- B0 5:7>?>;VA0E0@84V2 ?@8 3;818==><C 

:C;PB82C20==V HB0<V2 X. polymorpha B0 X. longipes. ' @57C;PB0BV 28S2;5=> @V7=8FR C 

<>@D>;>3VW <VF5;V0;P=8E 03;><5@0BV2 B0 C :V=5B8FV ?5@5@0E>20=8E 1V>A8=B5B8G=8E 

?@>F5AV2 C 70;56=>ABV 2V4 284C B0 HB0<C. �=0;V7 48=0<V:8 4>72>;82 2AB0=>28B8 

<0:A8<0;P=V 7=0G5==S 2<VABC 4>A;V46C20=8E ?>:07=8:V2 C G0AV, 0 B0:>6 7’SAC20B8 

270є<>72'S7>: <V6 WE =0:>?8G5==S<. &0:, 7VAB02;5==S 48=0<V:8 A8=B57C 1V><0A8, 
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5=4>- B0 5:7>?>;VA0E0@84V2 :C;PBC@0<8 X. polymorpha B0 X. longipes 28S28;> 

2V4<V==>ABV C A8=E@>==>ABV F8E ?@>F5AV2 4;S @V7=8E HB0<V2.  0:A8<0;P=V 7=0G5==S 

0:C<C;P>20=>W 1V><0A8 HB0<V2 X. longipes =5 A?V2?040;8 C G0AV 7 =0:>?8G5==S< 

=091V;PH8E :V;P:>AB59 5=4>- B0 5:7>?>;VA0E0@84V2 V 7030;>< 1C;8 <5=H8<8, =V6 

0=0;>3VG=V 7=0G5==S 4;S HB0<V2 X. polymorpha. #V4 G0A :C;PB82C20==S CAVE HB0<V2 

70DV:A>20=> 7=865==S ?>G0B:>28E 7=0G5=P @! A5@54>28I0 =0 1–1,5 >48=8FP. 

"B@8<0=V @57C;PB0B8 <0RBP 206;825 7=0G5==S 4;S <091CB=P>3> ?@0:B8G=>3> 

28:>@8AB0==S :C;PBC@, >A:V;P:8 4>72>;SRBP >FV=8B8 B0 ?>@V2=SB8 ?@>4C:B82=VABP 

>:@5<8E HB0<V2 V 2V4V1@0B8 =091V;PH ?5@A?5:B82=V 4;S ?>40;PH8E 4>A;V465=P. 

6.2. �8=0<V:0 2<VABC D5=>;V2 B0 0=B8>:A840=B=>W 0:B82=>ABV C 1V><0AV B0 

:C;ьBC@0;ь=V9 @V48=V ?@8 3;818==><C :C;ьB82C20==V 

(5=>;P=V A?>;C:8 (01> ?>;VD5=>;8) є >4=VєR 7 =09G8A;5==VH8E 3@C? 

2B>@8==8E <5B01>;VBV2, EV<VG=0 AB@C:BC@0 S:8E 20@VRє 2V4 ?@>AB8E <>;5:C; 

(D5=>;P=V :8A;>B8, D5=V;?@>?0=>W48, D;02>=>W48) 4> 28A>:>?>;V<5@87>20=8E 

A?>;C: (Bravo, 2009). #>;VD5=>;8 ?@>S2;SRBP 0=B8>:A840=B=C 740B=VABP, 2ABC?0RG8 

2 @50:FVR 7 @V7=8<8 2V;P=8<8 @048:0;0<8.  5E0=V7<8 0=B8>:A840=B=>W 4VW ?>2'S70=V 

7 ?5@5=5A5==S< 0B><0 2>4=R 01> >4=>3> 5;5:B@>=0, ?>A;V4>2=8< ?5@5=5A5==S< 

5;5:B@>=0 7 2B@0B>R ?@>B>=0 B0 E5;0BC20==S< ?5@5EV4=8E <5B0;V2 (Litwinienko & 

Ingold, 2007). 

 5B>R 4>A;V465==S 1C;> ?@>0=0;V7C20B8 48=0<V:C 2<VABC D5=>;P=8E A?>;C: 

B0 0=B8>:A840=B=>W 0:B82=>ABV ?V4 G0A 3;818==>3> :C;PB82C20==S HB0<V2 284V2 @>4C 

Xylaria. "A:V;P:8 D5=>;P=V A?>;C:8 є >4=8<8 7 >A=>2=8E :><?>=5=BV2, I> 

2?;820RBP =0 0=B8>:A840=B=C 0:B82=VABP 3@81V2 (Guo et al., 2012), >A>1;8289 V=B5@5A 

?@54AB02;S;0 :>@5;SFVS <V6 ?>:07=8:0<8 2<VABC D5=>;P=8E A?>;C: B0 

0=B8>:A840=B=>W 0:B82=>ABV, S: C 1V><0AV, B0: V 2 :C;PBC@0;P=V9 @V48=V. 

"B@8<0=V @57C;PB0B8 ?>:070;8, I> 48=0<V:0 =0:>?8G5==S D5=>;P=8E A?>;C: 

2V4@V7=S;0AP C @V7=8E HB0<V2 2 70;56=>ABV 2V4 WE 1V>;>3VG=8E >A>1;82>AB59. �;S 

HB0<V2 X. polymorpha IBK 2720 B0 ��� 2736 ?V: 7030;P=>3> 2<VABC D5=>;V2 
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A?>AB5@V302AS C 1V><0AV =0 B@5BR B0 AP><C 4>1C :C;PB82C20==S, 7 ?>:07=8:0<8 

0,92±0,05 B0 1,53±0,09 <3 ���/ 3 2V4?>2V4=> (@8A. 6.2.1–6.2.4.) 

 

$8A.6.2.1. �8=0<V:0 2<VABC D5=>;P=8E A?>;C: B0 0=B8>:A840=B=>W 0:B82=>ABV C 

1V><0AV HB0<C X. polymorpha IBK 2736, 5:AB@03>20=>W 5B8;0F5B0B><. $57C;PB0B8 є 

A5@54=V< 7=0G5==S< B@P>E ?>2B>@V2. �<VAB D5=>;V2 28@065=89 C <3 5:2V20;5=BC 

30;>2>W :8A;>B8/3 ACE>W 2038 (<3 ���/3). #>E81:8 ?>7=0G0RBP AB0=40@B=5 

2V4E8;5==S. 
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$8A. 6.2.2. �8=0<V:0 2<VABC D5=>;P=8E A?>;C: B0 0=B8>:A840=B=>W 0:B82=>ABV C 

:C;PBC@0;P=V9 @V48=V HB0<C X. polymorpha IBK 2736, 5:AB@03>20=V9 5B8;0F5B0B><. 

$57C;PB0B8 є A5@54=V< 7=0G5==S< B@P>E ?>2B>@V2. �<VAB D5=>;V2 28@065=89 C <3 

5:2V20;5=BC 30;>2>W :8A;>B8/<; 6828;P=>3> A5@54>28I0 (<3 ���/<;). #>E81:8 

?>7=0G0RBP AB0=40@B=5 2V4E8;5==S. 

�;S HB0<C X. longipes IBK 2726 =0928I5 7=0G5==S 2<VABC D5=>;P=8E A?>;C: 

1C;> 70DV:A>20=> C 1V><0AV =0 5-BC 4>1C :C;PB82C20==S – 2,53±0,10 <3 ���/ 3, I> 

1C;> =091V;PH8< ?>:07=8:>< A5@54 4>A;V465=8E 5:AB@0:BV2 1V><0A8 B0 

:C;PBC@0;P=>W @V48=8. !0 ?@>B8203C ?>?5@54=P><C, 4;S HB0<C X. polymorpha IBK 

2720 =0 BC 6 4>1C :C;PB82C20==S 1C;> 70DV:A>20=> =09=86G89 ?>:07=8: A5@54 CAVE 

5:AB@0:BV2 (@8A. 6.2.3, 6.2.4). 

 

$8A. 6.2.3. �8=0<V:0 2<VABC D5=>;P=8E A?>;C: B0 0=B8>:A840=B=>W 0:B82=>ABV C 

1V><0AV HB0<C X. polymorpha IBK 2720, 5:AB@03>20=>W 5B8;0F5B0B><. $57C;PB0B8 є 

A5@54=V< 7=0G5==S< B@P>E ?>2B>@V2. �<VAB D5=>;V2 28@065=89 C <3 5:2V20;5=BC 

30;>2>W :8A;>B8/3 ACE>W 2038 (<3 ���/3). #>E81:8 ?>7=0G0RBP AB0=40@B=5 

2V4E8;5==S. 
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$8A. 6.2.4. �8=0<V:0 2<VABC D5=>;P=8E A?>;C: B0 0=B8>:A840=B=>W 0:B82=>ABV C 

:C;PBC@0;P=V9 @V48=V HB0<C X. polymorpha IBK 2720, 5:AB@03>20=V9 5B8;0F5B0B><. 

$57C;PB0B8 є A5@54=V< 7=0G5==S< B@P>E ?>2B>@V2. �<VAB D5=>;V2 28@065=89 C <3 

5:2V20;5=BC 30;>2>W :8A;>B8/<; 6828;P=>3> A5@54>28I0 (<3 ���/<;). #>E81:8 

?>7=0G0RBP AB0=40@B=5 2V4E8;5==S. 
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$8A. 6.2.5. �8=0<V:0 2<VABC D5=>;P=8E A?>;C: B0 0=B8>:A840=B=>W 0:B82=>ABV C 

1V><0AV HB0<C X. longipes IBK 2726, 5:AB@03>20=>W 5B8;0F5B0B><. $57C;PB0B8 є 

A5@54=V< 7=0G5==S< B@P>E ?>2B>@V2. �<VAB D5=>;V2 28@065=89 C <3 5:2V20;5=BC 

30;>2>W :8A;>B8/3 ACE>W 2038 (<3 ���/3). #>E81:8 ?>7=0G0RBP AB0=40@B=5 

2V4E8;5==S. 

 

$8A. 6.2.6. �8=0<V:0 2<VABC D5=>;P=8E A?>;C: B0 0=B8>:A840=B=>W 0:B82=>ABV C 

:C;PBC@0;P=V9 @V48=V HB0<C X. longipes IBK 2726, 5:AB@03>20=V9 5B8;0F5B0B><. 

$57C;PB0B8 є A5@54=V< 7=0G5==S< B@P>E ?>2B>@V2. �<VAB D5=>;V2 28@065=89 C <3 

5:2V20;5=BC 30;>2>W :8A;>B8/<; 6828;P=>3> A5@54>28I0 (<3 ���/<;). #>E81:8 

?>7=0G0RBP AB0=40@B=5 2V4E8;5==S. 

�AC?5@5G =0H><C ?@8?CI5==R, I> 7=865==S @V2=S 2<VABC D5=>;V2 7 G0A>< є 

@57C;PB0B>< WE 5:AB@0:FVW 2 :C;PBC@0;P=C @V48=C, >B@8<0=V =0<8 40=V =5 

?V4B25@46CRBP FR 4C<:C. �0@B> 707=0G8B8, I> E>G0 70AB>A>20=89 =0<8 <5B>4 7 

28:>@8AB0==S< @50:B82C (>;V=0-+>:0;PB5C 4>72>;Sє >FV=8B8 7030;P=89 2<VAB 

D5=>;V2, 2V= GCB;8289 4> @V7=8E D0:B>@V2, S:V <>6CBP 2?;820B8 =0 >45@60=V 

7=0G5==S. #@8 :C;PB82C20==V 3@81V2 =0 :>=F5=B@0FVR 1V>;>3VG=> 0:B82=8E A?>;C: 
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<>6CBP 2?;820B8 B0:V D0:B>@8, S: A:;04 6828;P=>3> A5@54>28I0 ?@8 :C;PB82C20==V 

>1’є:B0, 281V@ @>7G8==8:0, <5B>48 5:AB@0:FVW B>I> (Heleno et al., 2012). 

�C;> 2V4<VG5=>, I> 48=0<V:0 2<VABC D5=>;V2 C 1V><0AV B0 2 :C;PBC@0;P=V9 

@V48=V 707=020;0 ?>4V1=8E :>;820=P. �>:@5<0, 2<VAB D5=>;V2 C 5:AB@0:B0E 1V><0A8 

HB0<C X. longipes IBK 2726 A?>G0B:C 7@VA =0 5-BC 4>1C :C;PB82C20==S, 7<5=H82AS 

<0965 2B@8GV =0 7-<C 4>1C V 7<5=H82AS 242VGV =0 9-BC 4>1C :C;PB82C20==S (@8A. 

6.2.5). �=0;>3VG=>, 0;5 7 <5=H>R 0<?;VBC4>R, 7<V=R202AS 2<VAB D5=>;V2 C 

:C;PBC@0;P=V9 @V48=V FP>3> HB0<C (@8A. 6.2.6). %E>6C B5=45=FVR A?>AB5@V30;8 V ?@8 

?>@V2=S==V 2<VABC D5=>;V2 C 1V><0AV B0 :C;PBC@0;P=V9 @V48=V HB0<C X. polymorpha 

IBK 2720. "4=0: C FP><C 28?04:C :V;P:VABP D5=>;V2 A?>G0B:C 7<5=HC20;0AS, ?>BV< 

@V7:> 7@>AB0;0 V 7=>2C 7<5=HC20;0AP =0 9-BC 4>1C :C;PB82C20==S (@8A. 6.2.3, 6.2.4). 

�030;><, 5:AB@0:B8 :C;PBC@0;P=>W @V48=8 <VAB8;8 7=0G=> <5=HV :V;P:>ABV 

D5=>;P=8E A?>;C: ?>@V2=S=> 7 1V><0A>R. !0928I89 ?>:07=8: 2<VABC D5=>;P=8E 

A?>;C: A5@54 5:AB@0:BV2 :C;PBC@0;P=>W @V48=8 4>A;V465=8E HB0<V2 A?>AB5@V302AS =0 

9-BC 4>1C :C;PB82C20==S HB0<C X. longipes IBK 2726 – 0,45±0,03 <3 ���/<; (@8A. 

6.2.6). 
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$8A. 6.2.7. �8=0<V:0 2<VABC D5=>;P=8E A?>;C: B0 0=B8>:A840=B=>W 0:B82=>ABV C 

1V><0AV HB0<C X. longipes IBK 2718, 5:AB@03>20=>W 5B8;0F5B0B><. $57C;PB0B8 є 

A5@54=V< 7=0G5==S< B@P>E ?>2B>@V2. �<VAB D5=>;V2 28@065=89 C <3 5:2V20;5=BC 

30;>2>W :8A;>B8/3 ACE>W 2038 (<3 ���/3). #>E81:8 ?>7=0G0RBP AB0=40@B=5 

2V4E8;5==S. 

 

$8A.6.2.8. �8=0<V:0 2<VABC D5=>;P=8E A?>;C: B0 0=B8>:A840=B=>W 0:B82=>ABV C 

:C;PBC@0;P=V9 @V48=V HB0<C X. longipes IBK 2718, 5:AB@03>20=V9 5B8;0F5B0B><. 

$57C;PB0B8 є A5@54=V< 7=0G5==S< B@P>E ?>2B>@V2. �<VAB D5=>;V2 28@065=89 C <3 

5:2V20;5=BC 30;>2>W :8A;>B8/<; 6828;P=>3> A5@54>28I0 (<3 ���/<;). #>E81:8 

?>7=0G0RBP AB0=40@B=5 2V4E8;5==S. 

�0@B> 2V4<VB8B8, I> 4>A;V465=V =0<8 HB0<8 ?@>4C:C20;8 D5=>;8 2 

:V;P:>ABSE, A?V22V4=>A=8E 7 V=H8<8 3@810<8, ?@8B><C =5 BV;P:8 2 <560E A2>єW 

B0:A>=><VG=>W 3@C?8. !0?@8:;04, 4;S ?;>4>28E BV; WABV2=8E 3@81V2 Lentinula edodes 

(Berk.) Pegler B0 Volvariella volvacea (Bull.) Singer :V;P:VABP 5:AB@03>20=8E 

5B8;0F5B0B>< D5=>;V2 AB0=>28;0 0,03±0,01 B0 0,21±0,08 <3 ���/3 ACE>W <0A8 

?;>4>28E BV;, 2V4?>2V4=> (Cheung et al., 2003). *V 7=0G5==S A?V22V4=>A=V 7 40=8<8, 

>B@8<0=8<8 =0<8 4;S <VF5;VR B0 :C;PBC@0;P=>W @V48=8. �=HV 4>A;V4=8:8 
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?V4:@5A;RRBP, I> 70728G09 C ?;>4>28E BV;0E :>=F5=B@0FVW D5=>;P=8E A?>;C: 28IV 

C ?>@V2=S==V 7 2535B0B82=8< <VF5;Vє<. !0?@8:;04, 287=0G5==S 2<VABC D5=>;V2 C 

>4=><C 7 =091V;PH 4>A;V46C20=8E >1’є:BV2 1V>B5E=>;>3V9 A5@54 3@81V2 – Ganoderma 

lucidum (Curtis) P. Karst. 28S28;>, I> =091V;PH5 F8E A?>;C: <VAB8;>AP C ?;>4>28E 

BV;0E (28,64± 0,28 <3 ���/3), 7=0G=> <5=H5 C A?>@>2V9 <0AV (14,94±0,22) B0 C 

2535B0B82=><C <VF5;VW (2V4 3,17±0,26 4> 15,19±0,59 <3 ���/3, C 70;56=>ABV 2V4 <5B>4C 

:C;PB82C20==S <VF5;VR) (Heleno et al., 2012). 

�:AB@0:B8 1V><0A8 2AVE 282G5=8E =0<8 HB0<V2 ?@>45<>=AB@C20;8 28A>:V 

?>:07=8:8 7=5H:>465==S 2V;P=8E @048:0;V2.  0:A8<0;P=89 ?>:07=8: 1C2 

70DV:A>20=89 4;S HB0<C X. longipes IBK 2718 – 87,82±0,19% =0 7-<C 4>1C 

:C;PB82C20==S (@8A. 6.2.7). �;87P:5 4> =P>3> 7=0G5==S >B@8<0=5 4;S HB0<C 

X. polymorpha IBK 2720 – 87,37±0,75%, 0;5 =0 B@5BR 4>1C :C;PB82C20==S (@8A. 6.2.3). 

�0@B> 707=0G8B8, I> ?>@V2=S=> 7 =0S2=8<8 ;VB5@0BC@=8<8 2V4><>ABS<8 I>4> 

0=B8>:A840=B=>W 0:B82=>ABV V=H8E ?@54AB02=8:V2 @>4C Xylaria, >B@8<0=V =0<8 

7=0G5==S є 28A>:8<8. !0?@8:;04, 0=B8>:A840=B=0 0:B82=VABP 5B8;0F5B0B=8E 

5:AB@0:BV2 1V><0A8 Xylaria sp. – 5=4>DVBC Ginkgo biloba L. AB0=>28;0 29,66±0,97%, 

I> 7=0G=> =86G5 >B@8<0=8E =0<8 ?>:07=8:V2 4;S 5:AB@0:BV2 1V><0A8 (Liu et al., 

2007). 

�5S:8<8 02B>@0<8 1C;> 2V4<VG5=>, I> 2<VAB D5=>;P=8E A?>;C: C 5:AB@0:B0E 

@>A;8= B0 3@81V2 :>@5;Rє 7 0=B8>:A840=B=>R 0:B82=VABR (Amarowicz et al., 2004; 

Lee et al., 2007; Nakajima et al., 2007). *5 ?>2'S70=> 7 EV<VG=>R AB@C:BC@>R D5=>;P=8E 

A?>;C:, 0 A0<5 =0S2=VABR 3V4@>:A8;P=8E 3@C?, S:V є 4>=>@0<8 2>4=R. �>=8 <>6CBP 

2ABC?0B8 2 @50:FVW 7 0:B82=8< :8A=5< V 0:B82=8<8 D>@<0<8 07>BC B0 ?5@5@820B8 

F8:; 35=5@0FVW =>28E 2V;P=8E @048:0;V2. (Croft, 1998). �=B8>:A840=B=V 2;0AB82>ABV 

D5=>;P=8E A?>;C: B0:>6 >1C<>2;5=V WE 740B=VABR 4> E5;0BC20==S <5B0;V2 B0 4> 

270є<>4VW 7 1V;:0<8, I> 4>72>;Sє W< ?@83=VGC20B8 B0:V D5@<5=B8, S: 

:A0=B8=>:A84070, ;V?>:A835=070 V F8:;>>:A835=070 (Cos et al., 1998; Soobrattee et al., 

2005; Bhanja Dey et al., 2016). �>@5;SFVS 7030;P=>3> 2<VABC D5=>;V2 7 0:B82=VABR 

7=5H:>465==S @048:0;V2 2,2–48D5=V;–1–?V:@8;3V4@078;C C 5:AB@0:B0E C =0H><C 
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4>A;V465==V ?@>45<>=AB@>20=0 =0 @8AC=:0E 6.2.1–6.2.8, 0 @>7@0E>20=V :>5DVFVє=B8 

:>@5;SFVW =02545=V 2 B01;8FV 6.2.1. !091V;PH89 :>@5;SFV9=89 72'S7>: 1C;> 2V4<VG5=> 

4;S 5:AB@0:BV2 1V><0A8 HB0<C X. polymorpha IBK 2736 7 :>5DVFVє=B>< #V@A>=0 1,00 

(B01;. 6.2.1). 

&01;8FS 6.2.1 

�>5DVFVє=B8 :>@5;SFVW #V@A>=0 <V6 2<VAB>< D5=>;V2 B0 0=B8>:A840=B=>R 

0:B82=VABR 2 5B8;0F5B0B=8E 5:AB@0:B0E 1V><0A8 B0 :C;PBC@0;P=>W @V48=8 HB0<V2 

X. longipes B0 X. polymorpha  

 

�84 ,B0< �:AB@0:B8 

1V><0A8 

�:AB@0:B8 

:C;PBC@0;P=>W 

@V48=8 

X. longipes 2718 0,92 0,94 

 2726 0,85 0,71 

X. polymorpha 2720 0,82 0,89 

 2736 1,00 0,93 

 

%;V4 707=0G8B8, I> ?@>2545=89 :>@5;SFV9=89 0=0;V7 =5 2@0E>2Cє >A>1;82>AB59 

D5=>;P=8E ?@>DV;V2, S:V <>6CBP 2V4@V7=SB8AS S: S:VA=>, B0: V :V;P:VA=>, 70;56=> 2V4 

EV<VG=>W AB@C:BC@8 D5=>;P=8E A?>;C: C 4>A;V465=8E 7@07:0E. !86GV ?>:07=8:8 

:>@5;SFVW <V6 0=B8>:A840=B=>R 0:B82=VABR B0 7030;P=8< 2<VAB>< D5=>;V2 <>6=0 

?>SA=8B8 @V7=8<8 ?@8G8=0<8. !0?@8:;04, 0=B8>:A840=B=0 0:B82=VABP 5:AB@0:BC 

<>65 70;560B8 =5 ;8H5 2V4 :V;P:>ABV, 0;5 9 2V4 :>=F5=B@0FVW, 0 B0:>6 2V4 EV<VG=>W 

AB@C:BC@8 B0 A?V22V4=>H5==S <V6 ?>;VD5=>;0<8. #@8 FP><C D5=>;P=V A?>;C:8 

<0RBP @V7=C 4>=>@=>-?@>B>==C є<=VABP, S:0 287=0G0є WE=R 0=B8>:A840=B=C 

0:B82=VABP (Saeed et al., 2012). �> B>3> 6 =0S2=VABP :><?;5:AC @V7=8E :;0AV2 EV<VG=8E 

A?>;C: 2 5:AB@0:BV CA:;04=Rє :V;P:VA=5 287=0G5==S :>6=>3> 0=B8>:A840=B=>3> 

:><?>=5=B0 >:@5<>. #@8ACB=VABP A?>;C: 7 28A>:>R 740B=VABR ?>3;8=0B8 2V;P=V 
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@048:0;8 <>65 2?;820B8 =0 0=B8>:A840=B=C 740B=VABP =570;56=> 2V4 2<VABC 

D5=>;P=8E A?>;C:. 

$57C;PB0B8 ?V4@>74V;C 28A2VB;5=V C =0C:>2V9 ?C1;V:0FVW (Atamanchuk & Bisko, 

2023a). 

6.3. �?;82 @>7G8==8:V2 4;O 5:AB@0:FVW =0 2<VAB D5=>;V2 B0 0=B8>:A840=B=C 

0:B82=VABь 

#@>F5A 5:AB@0:FVW 0=B8>:A840=B=8E A?>;C: <>65 74V9A=R20B8AS @V7=8<8 

<5B>40<8 B0 @>7G8==8:0<8, ?@8 FP><C :V;P:VABP 5:AB@03>20=8E @5G>28= B0 WE 

0=B8>:A840=B=0 5D5:B82=VABP 70;568BP 2V4 ?>;S@=>ABV @>7G8==8:0 B0 2V4 EV<VG=>W 

AB@C:BC@8 V7>;P>20=8E A?>;C: (Litwinienko & Ingold, 2007; Shabir et al., 2011). � 

;VB5@0BC@=8E 40=8E 2V4><>, I> 5B8;0F5B0B 4>1@5 5:AB@03Cє =87P:><>;5:C;S@=V 

D5=>;P=V A?>;C:8 B0 28A>:><>;5:C;S@=V ?>;VD5=>;8 V G0AB> 28:>@8AB>2CєBPAS 4;S 

5:AB@0:FVW :C;PBC@0;P=>W @V48=8 (Sharvit et al., 2012; Yadav et al., 2014; Awad et al., 

2018). �BV<, 72060RG8 =0 @>;P @>7G8==8:0 C 28I573040=8E ?@>F5A0E, 0:BC0;P=8< є 

?>@V2=S;P=89 0=0;V7 2<VABC D5=>;P=8E A?>;C: B0 0=B8>:A840=B=>W 0:B82=>ABV C 

1V><0AV HB0<V2 X. polymorpha B0 X. longipes ?@8 5:AB@0:FVW @V7=8<8 @>7G8==8:0<8. 

' @57C;PB0BV B0:>3> 0=0;V7C 1C;> 28S2;5=>, I> 2<VAB ?>;VD5=>;V2 C 5:AB@0:B0E 

@V7=82AS 2 70;56=>ABV 2V4 28:>@8AB0=>3> @>7G8==8:0. &0:, <5B0=>;P=V 5:AB@0:B8 

1V><0A8 CAVE HB0<V2 ?@>45<>=AB@C20;8 =0928I89 2<VAB D5=>;P=8E A?>;C:, 0 

5:AB@0:FVS 5B8;0F5B0B>< ?@872>48;0 4> 7=0G=> <5=H8E :V;P:>AB59 ?>;VD5=>;V2 

(@8A. 6.3.1). !0928I89 2<VAB D5=>;P=8E A?>;C: – 21,64±0,03 <3 ���/3 1C;> 

70DV:A>20=> 4;S <5B0=>;P=>3> 5:AB@0:BC 1V><0A8 HB0<C X. polymorpha IBK 2736. 

�;87P:5 4> =P>3> 7=0G5==S (20,40±0,02 <3 ���/3) 1C;> >B@8<0=5 ?@8 28:>@8AB0==V 

<5B0=>;C 4;S 5:AB@0:FVW 1V><0A8 V=H>3> HB0<C X. polymorpha – IBK 2720. �>4=>G0A, 

0=0;>3VG=V 7=0G5==S 4;S HB0<V2 284C X. longipes 1C;8 =86G8<8, 0 A0<5: 14,81±0,29 

<3 ���/3 B0 16,60±0,04 <3 ���/3 4;S HB0<V2 IBK 2718 B0 IBK 2726, 2V4?>2V4=>. 
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$8A. 6.3.1. �030;P=89 2<VAB D5=>;P=8E A?>;C: 2 5:AB@0:B0E 1V><0A8 HB0<V2 

X. polymorpha B0 X. longipes, ?@8 28:>@8AB0==V @V7=8E @>7G8==8:V2 4;S 5:AB@0:FVW. 

$57C;PB0B8 є A5@54=V< 7=0G5==S< B@P>E ?>2B>@V2, 28@065=8< C <3 5:2V20;5=BC 

30;>2>W :8A;>B8/3 ACE>W 2038 (<3 ���/3). #>E81:8 ?>7=0G0RBP AB0=40@B=5 

2V4E8;5==S. 

�<VAB ?>;VD5=>;V2 C 5:AB@0:B0E 1V><0A8 X. polymorpha IBK 2720 B0 X. longipes 

IBK 2718 ?@8 5:AB@0:FVW 5B0=>;>< 1C2 ?@81;87=> C 420 7 ?>;>28=>R @078 =86G8<, 

=V6 ?@8 5:AB@0:FVW <5B0=>;><. �;S 42>E V=H8E 4>A;V46C20=8E HB0<V2 7=0G5==S 4;S 

5B0=>;P=8E 5:AB@0:BV2 B0:>6 1C;8 =86G8<8 2V4=>A=> <5B0=>;P=8E, ?@>B5 @V7=8FS 

1C;0 =5 B0:>R 7=0G=>R (@8A. 6.3.1). %5@54 28:>@8AB0=8E @>7G8==8:V2 5B8;0F5B0B 

28S282AS =09<5=H 5D5:B82=8< 4;S 5:AB@0:FVW D5=>;P=8E A?>;C:. �<VAB ?>;VD5=>;V2 

C 5B8;0F5B0B=8E 5:AB@0:B0E 1V><0A8 X. longipes IBK 2726 1C2 =0928I8< –1,83±0,06 

<3 ���/3.  

 8 ?@>25;8 ?>@V2=S==S >B@8<0=8E =0<8 @57C;PB0BV2 V7 ;VB5@0BC@=8<8 

2V4><>ABS<8 I>4> 2<VABC D5=>;P=8E A?>;C: C ?@54AB02=8:0E @>4C Xylaria. �2B>@8, 
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I> 4>A;V46C20;8 2<VAB ?>;VD5=>;V2 C <VF5;VW 5=4>DVB=>3> 284C Xylaria sp. 7 G. 

biloba, ?>2V4><8;8 ?@> 4V0?07>= 7=0G5=P 2V4 9,71 4> 54,51 <3 ���/3 (Liu et al., 2007). 

�>=8 B0:>6 28S28;8, I> 5:AB@0:FVS <5B0=>;>< A?@8S;0 >B@8<0==R =0928I8E 

?>:07=8:V2 2<VABC D5=>;V2, B>4V S: 5:AB@0:FVS 35:A0=>< – =09=86G8E 7=0G5=P. 

�=0G5==S 18,36±0,4 <3/3 1C;> >B@8<0=5 V=H8<8 4>A;V4=8:0<8, S:V 28:>@8AB>2C20;8 

<5B0=>; 4;S 5:AB@0:FVW ?>;VD5=>;V2 7 Xylaria feejeensis (Berk.) Fr. (Rebbapragada & 

Kalyanaraman, 2016). "4=0: 20@B> 707=0G8B8, I> =0H <5B>4 5:AB@0:FVW B0 

5:A?5@8<5=B0;P=89 ?V4EV4 4> 287=0G5==S 7030;P=>3> 2<VABC D5=>;V2 45I> 

2V4@V7=S2AS 2V4 73040=8E 4>A;V465=P. �@V< B>3>, <8 4>A;V46C20;8 V=HV 2848 B0 

HB0<8, I> <>65 ?>SA=8B8 2V4<V==>ABV 2 >B@8<0=8E @57C;PB0B0E.  

"B@8<0=V =0<8 40=V I>4> 2<VABC D5=>;P=8E A?>;C: C <5B0=>;P=8E B0 

5B0=>;P=8E 5:AB@0:B0E 4>A;V46C20=8E HB0<V2 284V2 @>4C Xylaria 28S28;8AP 

A?V22V4=>A=8<8 7 2V4><>ABS<8 ?@> 2<VAB ?>;VD5=>;V2 C 45S:8E 3@810E 7 V=H8E 

B0:A>=><VG=8E 3@C? B0 ;V:0@AP:8E @>A;8=0E, 2V4><8E A2>W<8 0=B8>:A840=B=8<8 

2;0AB82>ABS<8. !0?@8:;04, 4;S 5DV@>>;V9=8E @>A;8= 4V0?07>= 7=0G5=P 2<VABC 

?>;VD5=>;V2 A:;0402 2V4 2,9 <3/3 (4;S ;8ABS Humulus lupulus L.) 4> 28,2 <3/3 (4;S 

;8ABS Geranium purpureum Vill.) (Proestos et al., 2006). �=HV 4>A;V4=8:8 B0:>6 

?>2V4><;S;8 ?@> ?>4V1=V 7=0G5==S, 0;5 2 ?5@5@0EC=:C =0 100 3@0<V2 ACE>W @5G>28=8. 

�>:@5<0, 2V4 34,5 <3/100 3 C Praecitrullus vulgaris var. fistulosius (Stocks) Pangalo 4> 

253,5 <3/100 3 C Chenopodium album L. (Kaur & Kapoor, 2002). ->4> 3@81V2, 4;S 

Pleurotus ostreatus (Jacq.) P. Kumm. ?@8 28:>@8AB0==V 5B0=>;C 1C;> >45@60=> 

7=0G5==S 102,78 <3/100 3, 0 <5B0=>;C – 100,45 <3/100 3 (Garcia et al., 2020). �>4=>G0A, 

4;S Lentinula edodes (Berk.) Pegler 7030;P=89 2<VAB D5=>;V2, >B@8<0=89 2 B><C 6 

4>A;V465==V, A:;02 81,83 <3/100 3 ?@8 5:AB@0:FVW 5B0=>;>< B0 78,92 <3/100 3 – 

5B0=>;><. 

/: 265 1C;> 707=0G5=>, D5=>;P=V A?>;C:8 AB0=>2;SBP >A>1;8289 V=B5@5A S: 

0=B8>:A840=B8, 7024S:8 5D5:B82=>ABV C 7=5H:>465==V 2V;P=8E @048:0;V2, >A>1;82> 

0:B82=8E D>@< :8A=R (�(�), 0 >B65 28:>=CRBP 70E8A=C DC=:FVR 05@>1=8E 

>@30=V7<V2 2V4 >:8A;R20;P=>3> AB@5AC (Villaño et al., 2007; Ali Al-Mamary & Moussa, 
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2021). �:B82=VABP 7=5H:>465==S 2V;P=8E @048:0;V2 2,2–48D5=V;–1–?V:@8;3V4@078;C 

4;S @V7=8E 5:AB@0:BV2 1V><0A8 HB0<V2 X. polymorpha B0 X. longipes C =0H><C 

4>A;V465==V ?@54AB02;5=0 =0 @8AC=:C 6.3.2. �V03@0<0 A2V4G8BP, I> <5B0=>;P=V 

5:AB@0:B8 HB0<V2 X. longipes, S:V <0;8 28A>:89 2<VAB ?>;VD5=>;V2, 45<>=AB@C20;8 

B0:>6 28A>:C 0:B82=VABP 7=5H:>465==S @048:0;V2 2,2–48D5=V;–1–?V:@8;3V4@078;C. 

#@>B5 4;S HB0<V2 X. polymorpha 28I0 0=B8>:A840=B=0 0:B82=VABP A?>AB5@V30;0AP 2 

5B0=>;P=8E 5:AB@0:B0E, 0 A0<5 84,24±0,07% V 86,55±0,20% 4;S HB0<V2 IBK 2736 V IBK 

2720, 2V4?>2V4=>. !09=86GV 7=0G5==S 1C;8 70DV:A>20=V 4;S 5B8;0F5B0B=8E 

5:AB@0:BV2: 2V4 41,28±0,33 4> 60,83±0,17%. 

 

$8A. 6.3.2. �=B8>:A840=B=0 0:B82=VABP 5:AB@0:BV2 1V><0A8 HB0<V2 X. polymorpha B0 

X. longipes, ?@8 28:>@8AB0==V @V7=8E @>7G8==8:V2 4;S 5:AB@0:FVW. $57C;PB0B8 є 

A5@54=V< 7=0G5==S< B@P>E ?>2B>@V2, 28@065=8< C 2V4A>B:0E 7=5H:>465==S 2V;P=8E 

@048:0;V2 2,2–48D5=V;–1–?V:@8;3V4@078;C. #>E81:8 ?>7=0G0RBP AB0=40@B=5 

2V4E8;5==S. 
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�:AB@0:B8 HB0<V2 X. polymorpha B0 X. longipes ?@>45<>=AB@C20;8 28IC 

740B=VABP 7=5H:>46C20B8 2V;P=V @048:0;8 ?>@V2=S=> 7 V=H8<8 ?@54AB02=8:0<8 @>4C, 

4>A;V465=8<8 70 4>?><>3>R B>3> 6 <5B>4C. !0?@8:;04, 0=B8>:A840=B=0 0:B82=VABP 

<VF5;VR Xylaria sp. ?@8 5:AB@0:FVW <5B0=>;>< AB0=>28;0 66,29%, 0 ?@8 5:AB@0:FVW 

5B0=>;>< – 29,66% (Liu et al., 2007). *V 7=0G5==S є =86G8<8, =V6 >B@8<0=V =0<8 4;S 

HB0<V2 X. polymorpha B0 X. longipes 7 28:>@8AB0==S< 0=0;>3VG=8E @>7G8==8:V2. 

 5B0=>;P=89 B0 5B8;0F5B0B=89 5:AB@0:B8 X. feejeensis HMJAU22039 

?@>45<>=AB@C20;8 0=B8>:A840=B=C 0:B82=VABP 73,86% B0 69,24% 2V4?>2V4=> 

(Rebbapragada & Kalyanaraman, 2016), FV ?>:07=8:8 є 1;87P:8<8 4> >B@8<0=8E =0<8 

4;S HB0<V2 X. polymorpha. 

"B65, EV<VG=89 A:;04 @>7G8==8:0 <02 7=0G=89 2?;82 =0 :V;P:VABP 

5:AB@03>20=8E D5=>;P=8E A?>;C: V7 1V><0A8 HB0<V2 X. polymorpha B0 X. longipes. 

 5B0=>; 28S282AS =091V;PH 5D5:B82=8< 4;S 5:AB@0:FVW ?>;VD5=>;V2, ?>@V2=S=> 7 

5B0=>;>< B0 5B8;0F5B0B><. �030;><, CAV 4>A;V465=V =0<8 HB0<8 ?@>S28;8 7=0G=89 

0=B8>:A840=B=89 ?>B5=FV0;, I> ?V4:@5A;Rє 206;82VABP ?>40;PH8E 4>A;V465=P 

EV<VG=8E E0@0:B5@8AB8: WE=VE 0=B8>:A840=B=8E :><?>=5=BV2. 

$57C;PB0B8 ?V4@>74V;C 28A2VB;5=V C =0C:>2V9 ?C1;V:0FVW (Atamanchuk & Bisko, 

2023b). 

6.4. �<VAB <5;0=V=V2 C 1V><0AV HB0<V2 Xylaria polymorpha 

 5;0=V= – 35B5@>35==89 ?>;V<5@ D5=>;P=>W 01> V=4>;P=>W ?@8@>48 7 H8@>:8< 

A?5:B@>< 1V>;>3VG=>W 0:B82=>ABV: @04V>- B0 D>B>70E8A=>W, 0=B8>:A840=B=>W, 

0=B82V@CA=>W, 0=B8<V:@>1=>W, F8B>B>:A8G=>W B0 V<C=>AB8<C;RRG>W (Mohagheghpour 

et al., 2000; Mednick et al., 2005; Cunha et al., 2010). � B0:8<8 E0@0:B5@8AB8:0<8 

<5;0=V= <0є 7=0G=89 ?>B5=FV0; 4;S 70AB>AC20==S C 1V><548F8=V, =0=>B5E=>;>3VSE B0 

<0B5@V0;>7=02AB2V. $07>< 7 B8<, 0:BC0;P=8< 70;8H0єBPAS ?>HC: >@30=V7<V2, I> 

?@>4C:CRBP ?@8@>4=89 <5;0=V=. 

#@>BS3>< >AB0==P>3> 45ASB8;VBBS 7=0G=0 C2030 4>A;V4=8:V2 1C;0 ?@8:CB0 4> 

3@81V2 S: ?@>4CF5=BV2 FVєW 3@C?8 ?V3<5=BV2, >A:V;P:8 2V4=>A=0 ?@>AB>B0 B5E=>;>3VW 
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28@>IC20==S AB2>@Rє ?>B5=FV0; 4;S 5:>=><VG=> 283V4=>3> ?@><8A;>2>3> 

28@>1=8FB20. �>:@5<0, Xylaria polymorpha є ?@>4CF5=B>< >4=>3> 7 E0@0:B5@=8E 4;S 

3@81V2 2V44V;C Ascomycota B8?V2 <5;0=V=V2 – DHN-<5;0=V=C (Pombeiro-Sponchiado et 

al., 2017). �V4><>, I> ?V3<5=B C F8E 3@81V2 28@>1;SєBPAS =5 BV;P:8 C 2V4?>2V4P =0 

AB@5A>2V G8==8:8, 0;5 9 ?V4 G0A 0=B03>=VAB8G=8E 270є<>4V9 7 V=H8<8 3@810<8 2 

?@>F5AV :>;>=V70FVW AC1AB@0BC. "4=0:, 4> FP>3> G0AC VA=Cє <0;> V=D>@<0FVW ?@> 

?@>4C:C20==S <5;0=V=C 3@810<8 @>4C Xylaria 2 :C;PBC@V.  

 5B>R 40=>3> 4>A;V465==S 1C;> 284V;8B8, >E0@0:B5@87C20B8 B0 ?>@V2=SB8 

?@>4C:B82=VABP A8=B57C ?@8@>4=>3> <5;0=V=C HB0<0<8 X. polymorpha B0 287=0G8B8 

DV78:>-EV<VG=V E0@0:B5@8AB8:8 >B@8<0=8E ?V3<5=BV2. �;S 287=0G5==S 2<VABC 

<5;0=V=V2 =0<8 1C;> >1@0=> HB0<8 284C X. polymorpha, >A:V;P:8 4;S =8E 

A?>AB5@V30;0AP V=B5=A82=0 ?V3<5=B0FVS ?@8 :C;PB82C20==V =0 030@87>20=><C 

6828;P=><C A5@54>28IV B0 @V4:><C A5@54>28IV C AB0FV>=0@=V9 :C;PBC@V.  

� @57C;PB0BV 28S2;5=>, I> 7 CAVE 4>A;V465=8E HB0<V2 =0928I0 ?@>4C:B82=VABP 

A8=B57C ?V3<5=BV2 – 180,32±4,16 <3/; 1C;0 70DV:A>20=0 4;S HB0<C IBK 2737 (@8A. 

6.4.1).  
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$8A. 6.4.1. #@>4C:B82=VABP A8=B57C <5;0=V=V2 HB0<0<8 X. polymorpha =0 30-BC 4>1C 

AB0FV>=0@=>3> :C;PB82C20==S =0 A5@54>28IV �#� 70 B5<?5@0BC@8 26,0±1 °%. 

#@>4C:B82=VABP @>7@0E>20=0 S: AC<0 <5;0=V=C, 5:AB@03>20=>3> 7 1V><0A8, I> 

<VAB8BPAS 2 1 ; :C;PBC@0;P=>W @V48=8. 

!09=86G0 ?@>4C:B82=VABP A8=B57C A?>AB5@V30;0AP 4;S HB0<C IBK 2723 – 

5,17±0,36 <3/;, E>G0 F59 HB0< =0:>?8GC202 1V;PH5 1V><0A8, 0 A0<5 14,78±0,01 3/; 

?@>B8 12,22±0,21 3/;, =0:>?8G5=8E HB0<>< IBK 2737 (B01;. 6.4.1). #@>B5 C F8E 

HB0<V2 =5 1C;> 28S2;5=> ACBBє28E 2V4<V==>AB59 C <>@D>;>3VW :>;>=V9 B0 ?V3<5=B0FVW. 

*5 A2V4G8BP ?@> B5, I> A8=B57 <5;0=V=C 70;568BP 2V4 1V>;>3VG=8E >A>1;82>AB59 

?52=>3> HB0<C. &><C 4>FV;P=8< є A:@8=V=3 @V7=8E HB0<V2 4;S ?>HC:C A5@54 =8E 

?@>4CF5=BV2 1V;PH>W :V;P:>ABV <5B01>;VBV2, E0@0:B5@8AB8:8 S:8E B0:>6 <>6CBP 

2V4@V7=SB8AS.  

&01;8FS 6.4.1 

�V;P:VA=V ?>:07=8:8 <5;0=V=>35=57C HB0<V2 X. polymorpha 70 C<>2 AB0FV>=0@=>3> 

:C;PB82C20==S ?@>BS3>< 30 4V1 =0 @V4:><C 6828;P=><C A5@54>28IV �#� 70 

B5<?5@0BC@8 26±1 °C 

,B0< 
�V;P:VABP 1V><0A8 

(3/; ) 
�=0G5==S pH * 

�<VAB <5;0=V=C C 

1V><0AV (<3/3) 

2382 10,35±0,10 6,86±0,13 3,00±0,09 

2430 8,56±0,08 8,12±0,09 14,67±0,56 

2719 13,37±0,07 6,52±0,09 2,33±0,29 

2720 12,39±0,03 6,90±0,04 2,33±0,11 

2721 12,63±0,17 6,86±0,05 2,33±0,22 

2723 14,78±0,01 6,40±0,04 0,67±0,04 

2727 11,93±0,08 6,73±0,02 6,00±0,57 

2729 10,31±0,05 7,23±0,07 14,00±0,53 

2736 8,74±0,06 8,09±0,06 15,33±0,43 

2737 12,22±0,21 7,25±0,13 25,33±0,57 
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#@8<VB:8: * �=0G5==S @! 6828;P=>3> A5@54>28I0 =0?@8:V=FV :C;PB82C20==S. 

#>G0B:>25 7=0G5==S @! – 6,0. �AV @57C;PB0B8 ?@54AB02;5=V S: A5@54=є 7=0G5==S B@P>E 

?>2B>@V2 ± AB0=40@B=5 2V4E8;5==S. 

"4=>G0A=> 7 :V;P:VABR 1V><0A8 B0 ?V3<5=BV2 =0?@8:V=FV V=:C10FV9=>3> ?5@V>4C 

28<V@R20;8 7=0G5==S @! :C;PBC@0;P=>W @V48=8. $57C;PB0B8 45<>=AB@CRBP 7@>AB0==S 

@! C ?@>F5AV :C;PB82C20==S. !091V;PH0 @V7=8FS <V6 ?>G0B:>28< V :V=F528< 

7=0G5==S<8 @! A?>AB5@V30;0AP 4;S HB0<V2 IBK 2736 B0 IBK 2430 (B01;. 6.4.1). 

�V4<VG5=5 =0<8 7@>AB0==S 7=0G5=P @! C73>46CєBPAS 7 40=8<8 I>4> :C;PB82C20==S 

X. polymorpha 70 V=H8E C<>2, =02545=8<8 2 ;VB5@0BC@V, 7>:@5<0, 7 2V4><>ABS<8 

AB>A>2=> :C;PB82C20==S HB0<C X. polymorpha =0 42>E :><?;5:A=8E @V4:8E 

A5@54>28I0E @V7=>3> A:;04C: =0 >A=>2V B><0B=>3> A>:C (TJM) B0 A>є2>3> H@>BC 

(SBS). $V25=P @! 7@>AB02 72V4 6,2 4> 8,6 B0 2V4 4,8 4> 8,8 C ?@>F5AV :C;PB82C20==S =0 

A5@54>28I0E SBS B0 TJM, 2V4?>2V4=> (Liers et al., 2006). #>4V1=5 ?V428I5==S 7=0G5=P 

pH A?>AB5@V30;>AP V=H8<8 4>A;V4=8:0<8 ?@8 28@>IC20==V X. polymorpha =0 

45@52'S=8E 1;>:0E: 2V4 4,3 4> 5,7 =0 45@528=V 1C:0 B0 2V4 4,7 4> 5,6 =0 45@528=V :;5=0 

(Tudor et al., 2013).  

�;S ?V4B25@465==S =0;56=>ABV ?V3<5=BV2, I> CB2>@RRBPAS HB0<0<8 

X. polymorpha C ?@>F5AV AB0FV>=0@=>3> :C;PB82C20==S, 4> <5;0=V=V2 <8 

70AB>A>2C20;8 :><?;5:A=89 ?V4EV4 C 282G5==V WE=VE DV78:>-EV<VG=8E 2;0AB82>AB59, 

I> 2:;RG02 EV<VG=V B5AB8 =0 @>7G8==VABP, S:VA=V @50:FVW B0 A?5:B@><5B@8G=V 

4>A;V465==S. �C;> 7’SA>20=>, I> >45@60=V =0<8 ?V3<5=B8 <0RBP 2AV DV78:>-EV<VG=V 

2;0AB82>ABV, E0@0:B5@=V 4;S <5;0=V=V2, 0 5:A?5@8<5=B0;P=V 40=V, >B@8<0=V =0<8 

C73>46CRBPAS 7 ;VB5@0BC@=8<8. $57C;PB0B8 4V03=>AB8G=8E B5ABV2 ?V3<5=BC, 

>B@8<0=>3> =0<8 7 1V><0A8 X. polymorpha, C ?>@V2=S==V 7 A8=B5B8G=8< L-�O(A 

<5;0=V=>< =02545=V 2 B01;8FV 6.4.2. 

&01;8FS 6.4.2 
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(V78:>-EV<VG=V 2;0AB82>ABV <5;0=V=C, 5:AB@03>20=>3> 7 <VF5;V;P=>W 1V><0A8 HB0<V2 

X. polymorpha, B0 A8=B5B8G=>3> L-�O(A <5;0=V=C 

$5035=B L-�O(A <5;0=V= (:>=B@>;P)  5;0=V= 7 X. polymorpha 

�>40 

48AB8;P>20=0 

!5@>7G8==89 !5@>7G8==89 

1M NaOH $>7G8==89 $>7G8==89 

1M HCl !5@>7G8==89 !5@>7G8==89 

 5B0=>; !5@>7G8==89 !5@>7G8==89 

�B0=>; !5@>7G8==89 !5@>7G8==89 

�B8;0F5B0B !5@>7G8==89 !5@>7G8==89 

);>@>D>@< !5@>7G8==89 !5@>7G8==89 

�F5B>= !5@>7G8==89 !5@>7G8==89 

� %" !5@>7G8==89 !5@>7G8==89 

1% FeCl3 #@5F8?VB0FVS #@5F8?VB0FVS 

1N HCl #@5F8?VB0FVS #@5F8?VB0FVS 

1N H2SO4 #@5F8?VB0FVS #@5F8?VB0FVS 

50% H2O2 O:8A;5==S O:8A;5==S 

1%KMnO4 O:8A;5==S O:8A;5==S 

 

"4=8< V7 :@8B5@VW2 =0;56=>ABV ?V3<5=BC 4> <5;0=V=V2 є 9>3> =5@>7G8==VABP 2 

>@30=VG=8E @>7G8==8:0E V C 2>4V 2 ?>є4=0==V 7 @>7G8==VABR 2 ;C6=8E @>7G8=0E (70 

28=SB:>< 45S:8E B8?V2 <5;0=V=V2) (Bell & Wheeler, 2003; Cao et al., 2021). �84V;5=89 

=0<8 ?V3<5=B @>7G8=S2AS C NaOH V G0AB:>2> @>7G8=S2AS C HCl, B>4V S: 2 >@30=VG=8E 

@>7G8==8:0E (<5B0=>;, 5B0=>;, 5B8;0F5B0B, E;>@>D>@<, 0F5B>=, � %") @>7G8==>ABV 

=5 A?>AB5@V30;>AP. ":@V< B>3>, @>7G8=8 5:AB@03>20=>3> ?V3<5=BC C :>=F5=B@0FVW 0,1 

<3/<; 2 1  NAOH >:8A;R20;8AP V 7=510@2;R20;8AP 7 4>4020==S< 50% H2O2. #@8 

4>4020==V KMnO4 :>;V@ @>7G8=V2 7<V=R202AS 2V4 :>@8G=52>3> 4> 75;5=>3> 7 

?>40;PH8< 7=510@2;5==S< V CB2>@5==S< >A04C. �>4020==S 1% FeCl3 ?@872>48;> 4> 

CB2>@5==S :>@8G=52>3> >A04C (@8A. 6.4.2). 
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$8A. 6.4.2. (V78:>-EV<VG=V 2;0AB82>ABV <5;0=V=V2: @>7G8= <5;0=V=C, 5:AB@03>20=>3> 7 

1V><0A8 X. polymorpha ��� 2737 (�) B0 L-�"(� <5;0=V=C (�) C 1  NAOH C 

:>=F5=B@0FVW 0,1 <3/<;; CB2>@5==S :>@8G=52>3> >A04C ?@8 4>4020==V1% FeCl3 4> 

@>7G8=C <5;0=V=C, 5:AB@03>20=>3> 7 1V><0A8 X. polymorpha ��� 2737 (%) B0 L-�"(� 

<5;0=V=C (D); 7<V=0 7010@2;5==S ?@8 4>4020==V 50% KMnO4 4> @>7G8=V2 

5:AB@03>20=>3> <5;0=V=C (E) B0 L-�"(� <5;0=V=C (F). 

%?5:B@>D>B><5B@VS ?V3<5=BC, 5:AB@03>20=>3> 7 1V><0A8 X. polymorpha ��� 

2737, ?>:070;0 H8@>:>A<C3>25 ?>3;8=0==S A2VB;0 2V4 300 4> 900 =<. &0:89 A?5:B@ є 

B8?>28< ?@>DV;5< ?>3;8=0==S 1V;PH>ABV <5;0=V=V2, 2:;RG0RG8 A8=B5B8G=89 L-

�"(� <5;0=V=, 28:>@8AB0=89 =0<8 C S:>ABV AB0=40@BC (@8A. 6.4.3).  0:A8<C< 

?>3;8=0==S A?>AB5@V302AS ?@8 300 =<, ?VA;S G>3> 7=0G5==S >?B8G=>W 3CAB8=8 

?>ABC?>2> 7<5=HC20;8AP 7V 71V;PH5==S< 4>268=8 E28;V. *V @57C;PB0B8 ?>4V1=V 4> 

=02545=8E C ;VB5@0BC@V, 45 =0928I89 @V25=P ?>3;8=0==S <5;0=V=C 7 3@81V2 

A?>AB5@V302AS 2 '(-G0AB8=V A?5:B@C 2 4V0?07>=V 200–300 =< V 7<5=HC202AS C 

=0?@S<:C 4> 2848<>W G0AB8=8 A?5:B@C (Ellis & Griffiths, 1974; Singla et al., 2021; Doan 

et al., 2023). 
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$8A. 6.4.3. %?5:B@8 ?>3;8=0==S ?V3<5=BC, 5:AB@03>20=>3> 7 1V><0A8 X. polymorpha 

��� 2737 B0 A8=B5B8G=>3> L-�"(�-<5;0=V=C 2 1  @>7G8=V NaOH (0,1 <3/<;) 2 '(- 

B0 2848<V9 G0AB8=V A?5:B@C. 

":@V< C;PB@0DV>;5B>2>W A?5:B@>A:>?VW 4;S 4>A;V465==S EV<VG=>W ?@8@>48 

284V;5=>3> ?V3<5=BC =0<8 1C2 70AB>A>20=89 <5B>4 $0<0= A?5:B@>A:>?VW, S:89 є 

ACG0A=8< 0=0;VB8G=8< V=AB@C<5=B>< 4;S S:VA=>W B0 :V;P:VA=>W >FV=:8 =5>@30=VG=8E V 

>@30=VG=8E A?>;C:.  5B>4 70A=>20=89 =0 5D5:BV :><1V=0FV9=>3> @>7AVR20==S, I> 

28=8:0є ?@8 >?@><V=5==V <>=>E@><0B8G=8< ;075@>< B0 ?>2'S70=89 V7 70?>2=5==S< 

<>;5:C;S@=8E >15@B0;P=8E V :>;820;P=8E 5=5@35B8G=8E @V2=V2. %?5:B@ 

:><1V=0FV9=>3> @>7AVR20==S 2V4>1@060є <>;5:C;S@=V ?5@5E>48 V <VAB8BP A<C38 

:><1V=0FV9=>3> @>7AVR20==S, E28;P>25 G8A;> S:8E 7<VICєBPAS 2V4 E28;P>2>3> G8A;0 

;075@=>3> 71C@5==S, I> 2:07Cє =0 ?52=V EV<VG=V 72'S7:8, <>;5:C;S@=V 270є<>4VW B0 

7030;P=C <>;5:C;S@=C AB@C:BC@C (Jehlička et al., 2014; Tauber et al., 2018).  5B>4 

@0<0=V2AP:>W A?5:B@>A:>?VW =5 22060єBPAS 28A>:>GCB;828< <5B>4>< 0=0;V7C 

<>;5:C;S@=>3> @>7AVR20==S ?>@V2=S=> 7 45S:8<8 V=H8<8 <5B>40<8, ?@>B5 є 

4>ABC?=8< V <0є @S4 ?5@5203 ?@8 @>1>BV 7 1V>;>3VG=8<8 >1’є:B0<8. 
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' =0H><C 4>A;V465==V 284V;5=>3> 7 1V><0A8 HB0<C X. polymorpha ��� 2737 

?V3<5=BC 7 28:>@8AB0==S< $0<0= A?5:B@>A:>?VW 1C;> 70DV:A>20=> B@8 >A=>2=V ?V:8: 

1   = 1240 A<-1, 2 = 1310 A<-1B0 3 = 1620 A<-1 (@8A. 6.4.4), S:V 73V4=> 7 ;VB5@0BC@=8<8 

40=8<8 є E0@0:B5@=8<8 4;S <5;0=V=V2, 5:AB@03>20=8E 7 3@81V2.  

 

$8A. 6.4.4. %?5:B@ :><1V=0FV9=>3> @>7AVR20==S 5:AB@03>20=>3> 7 1V><0A8 HB0<C 

X. polymorpha ��� 2737 ?V3<5=BC. �@07>: 70?8A0=89 ?@8 »exc=457=<. !0 @8AC=:C 

707=0G5=> G0AB>BC >A=>2=8E :>;820;P=8E ?V:V2. 

� ;VB5@0BC@=8E 40=8E 2V4><89 A?5:B@ <5;0=V=C, 5:AB@03>20=>3> 7 Exidia 

nigricans (With.) P. Roberts, 4;S S:>3> E0@0:B5@=V 420 V=B5=A82=V B0 H8@>:V ?V:8 ?@8 

1   = 1640 A<-1 B0 2   = 1240 A<-1 (4;S =5>G8I5=>3> <5;0=V=C) B0 1   = 1620 A<-1 V 2   = 

1230 A<-1 (4;S >G8I5=>3> <5;0=V=C). *V ?V:8 02B>@ V=B5@?@5BCє S: B0:V, I> 28=8:0RBP 

2=0A;V4>: :>;820==S C-C 72'S7:V2 2A5@548=V 0@><0B8G=8E :V;5FP, @07>< 7 C-H 

:>;820==S<8 2 <5B8;P=8E V <5B8;5=>28E 3@C?0E (Aopusiewicz, 2018).  
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"B@8<0=89 =0<8 A?5:B@ B0:>6 4C65 ?>4V1=89 4> A?5:B@C :><1V=0FV9=>3> 

@>7AVR20==S 4;S <5;0=V=C, 5:AB@03>20=>3> 7 3@81V2 Ochroconis lascauxensis A. 

Nováková & P.M. Martin-Sanchez B0 Ochroconis tshawytschae (Doty & D.W. Slater) 

Kiril. & Al-Achmed (De La Rosa et al., 2017). �2B>@8 4>A;V465==S 707=0G0RBP ?V:8 

?@8 1   = 1608 A<-1, 2   = 1305 A<-1 B0 3   = 1250 A<-1, S:V ?>2'S7CRBP 7 :>;820==S<8 

3@C? %=", %-% 2 0@><0B8G=8E A?>;C:0E B0 :>;820==S<8 %-" 3V4@>:A8;P=8E 3@C?, 

2V4?>2V4=>. �0@B> 70C2068B8, I> D0:B8G=89 @>7?>4V; >A=>2=8E A<C3 <5;0=V=C 

70;8H0єBPAS =5C73>465=8<, >A:V;P:8, S: C65 707=0G0;>AP @0=VH5, EV<VG=0 

E0@0:B5@8AB8:0 <5;0=V=C є :><?;5:A=8< A:;04=8< 70240==S<. �0@B> =03>;>A8B8, I> 

V45=B8G=8E AB@C:BC@ <5;0=V=C 2 ?@8@>4V =5 VA=Cє, 0 WE=V9 A:;04 70;568BP =5 BV;P:8 

2V4 @V7=><0=VB=8E <>=><5@=8E >48=8FP, 0;5 9 2V4 ?@>F5AC ?>;V<5@870FVW (Culka et 

al., 2017). #@>B5 $0<0= A?5:B@>A:>?VS є FV==8< V=AB@C<5=B><, S:89 4>72>;Sє 

2AB0=>28B8 >A=>2=V DC=:FV>=0;P=V 3@C?8 2 EV<VG=V9 AB@C:BC@V 4>A;V46C20=8E A?>;C: 

B0 ?>;53H8B8 WE :;0A8DV:0FVR. 

"B65, 70 DV78:>-EV<VG=8<8 2;0AB82>ABS<8 73V4=> S:VA=8E @50:FV9 B0 

A?5:B@><5B@8G=8E 4>A;V465=P, 5:AB@03>20=89 =0<8 ?V3<5=B V7 <VF5;V0;P=>W 1V><0A8 

HB0<V2 X. polymorpha =0;568BP 4> <5;0=V=V2. !091V;PHC :V;P:VABP ?V3<5=BC 

A8=B57C202 HB0< X. polymorpha ��� 2737 – 25,33±0,57 <3/3 ACE>W 1V><0A8.  

$57C;PB0B8 ?V4@>74V;C 28A2VB;5=> C =0C:>2V9 ?C1;V:0FVW (Atamanchuk & Bisko, 

2024). 

6.5. �=B810:B5@V0;ь=0 0:B82=VABь 5:AB@0:BV2 1V><0A8 B0 :C;ьBC@0;ь=>W @V48=8 

HB0<V2 284V2 @>4C Xylaria 

�@>AB0RG0 @578AB5=B=VABP ?0B>35==8E <V:@>>@30=V7<V2 4> 0=B810:B5@V0;P=8E 

?@5?0@0BV2 є >4=VєR 7 3;>10;P=8E ?@>1;5< ACG0A=>ABV. �0B25@465=89 �A5A2VB=P>R 

>@30=V70FVєR >E>@>=8 74>@>2'S (�""�) ?5@5;V: ?@V>@8B5B=8E 10:B5@V0;P=8E 

?0B>35=V2, ?@>B8 S:8E є 0:BC0;P=8< ?>HC: =>28E 0=B8<V:@>1=8E A?>;C:, 2:;RG0є 

ABV9:V 4> 0=B81V>B8:V2 <V:@>>@30=V7<8, S:V :;0A8DV:>20=V 70 B@P><0 @V2=S<8: 

:@8B8G=89, 28A>:89 V A5@54=V9 (Tacconelli et al., 2018). !091V;PH :@8B8G=>R є 3@C?0 
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<C;PB8@578AB5=B=8E 10:B5@V9, 4> S:8E =0;560BP Acinetobacter spp., Pseudomonas 

aeruginosa B0 @V7=V 10:B5@VW 7 @>48=8 Enterobacteriaceae (Escherichia coli, Klebsiella 

pneumoniae) (Theuretzbacher, 2013). �A=Cє 3>AB@0 ?>B@510 C ?>HC:C =>28E 

0=B8<V:@>1=8E ?@5?0@0BV2 ?@>B8 F8E <V:@>>@30=V7<V2, V =5>1EV4=8< :@>:>< C =P><C 

є V45=B8DV:0FVS ?>B5=FV9=8E ?@>4CF5=BV2 1V>;>3VG=> 0:B82=8E @5G>28=.  

�@818 @>4C Xylaria є 2V4><8<8 ?@>4CF5=B0<8 B0:8E A?>;C:, 0 WE B5ABC20==S 

?@>B8 @V7=8E ?0B>35==8E 10:B5@V9 28S28;> 7=0G=C 0=B8<V:@>1=C 0:B82=VABP (Liu et 

al., 2008; Ramesh et al., 2012; Indarmawan et al., 2016; Suryelita et al., 2021; Yong et al., 

2023; Santiago et al., 2021). 

' =0H><C 4>A;V465==V 2 ?@>F5AV 287=0G5==S 0=B810:B5@V0;P=>W 4VW @V7=8E 

5:AB@0:BV2 1V><0A8 B0 :C;PBC@0;P=>W @V48=8 HB0<V2 284V2 @>4C Xylaria <5B>4>< 

48DC7VW 2 030@ =0<8 1C;> 2AB0=>2;5=> @V7=C WE 0:B82=VABP I>4> B0:8E B5AB-:C;PBC@: 

Bacillus subtilus �&%% 6633, Escherichia coli �&%% 25922, Staphylococcus aureus 

�&%% 25923, Klebsiella pneumoniae �&%%10031 B0 Pseudomonas aeruginosa �&%% 

10145. 

' @57C;PB0BV 1C;> 28S2;5=>, I> 5B8;0F5B0B=V 5:AB@0:B8 :C;PBC@0;P=>W @V48=8 

4>A;V465=8E HB0<V2 284V2 Xylaria ?@>S2;S;8 1V;PH 28@065=89 0=B810:B5@V0;P=89 

5D5:B C ?>@V2=S==V 7 <5B0=>;P=8<8 5:AB@0:B0<8 1V><0A8 (B01;. 6.5.1). %5@54 

4>A;V465=8E 5:AB@0:BV2 1V><0A8 @V7=8E 284V2 ;8H5 4;S HB0<V2 X. polymorpha 1C;> 

70DV:A>20=> V=3V1C20==S @>ABC B5AB>28E <V:@>>@30=V7<V2. �:AB@0:B8 1V><0A8 6 

HB0<V2 X. polymorpha ?@>S2;S;8 0=B810:B5@V0;P=C 0:B82=VABP I>4> B. subtilus, 

P. aeruginosa B0 K. pneumoniae. �0DV:A>20=V 7>=8 70B@8<:8 @>ABC B5AB-:C;PBC@ 

A:;040;8 2V4 10 4> 14 << (B01;. 6.5.1).  

 

&01;8FS 6.5.1 

�=B810:B5@V0;P=0 0:B82=VABP <5B0=>;P=8E 5:AB@0:BV2 1V><0A8 HB0<V2 

X. polymorpha I>4> B5AB-:C;PBC@ <V:@>>@30=V7<V2 
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 �V0<5B@ 7>=8 70B@8<:8 @>ABC B5AB-:C;PBC@ (<<) 

,B0< B. subtilus P. aeruginosa K. pneumoniae 

2430 11±0,42 10±0,49 12±0,55 

2720 12±0,52 10±0,52 12±0,41 

2723 - 11±0,52 11±0,41 

2727 11±0,49 14±0,42 - 

2736 11±0,20 13±0,41 13±0,38 

2737 11±0,31 13±0,26 12±0,42 

 

#@8<VB:8: «-» – 2V4ACB=VABP 7>= 70B@8<:8 @>ABC <V:@>>@30=V7<V2. �:070=V 7=0G5==S 

7>= 70B@8<:8 @>ABC 2:;RG0RBP 4V0<5B@ 48A:0 (6 <<) B0 є A5@54=V<8 7=0G5==S<8 

B@P>E =570;56=8E 5:A?5@8<5=BV2 ± AB0=40@B=5 2V4E8;5==S. 

"B@8<0=V =0<8 40=V C73>46CRBPAS 7 @57C;PB0B0<8 V=H8E 4>A;V4=8:V2, S:V 

DV:AC20;8 0=B8<V:@>1=C 4VR 5B0=>;P=8E 5:AB@0:BV2 ?;>4>28E BV; X. polymorpha 

?@>B8 E. Eoli ATCC 11230, S. aureus ATCC 6538P V P. aeruginosa ATCC 27853 V7 

7>=0<8 70B@8<:8 @>ABC 14,6 <<, 13,8 << B0 12,6 <<, 2V4?>2V4=> (Hacioglu et al., 2011). 

�0DV:A>20=V =0<8 7>=8 V=3V1C20==S @>ABC <V:@>>@30=V7<V2 B0:>6 ?>4V1=V 4> 

=02545=8E C ;VB5@0BC@V 4;S <5B0=>;P=8E 5:AB@0:BV2 ?;>4>28E BV; X. curta (Ramesh et 

al., 2012). �2B>@8 DV:AC20;8 B0:V 7>=8 70B@8<:8 @>ABC: P. aeruginosa MTCC 2488 –

11,5 <<, S. aureus MTCC 3160 – 12,5 <<, E. coli MTCC 4296 – 11,1 << B0 B. subtilis 

(MTCC 619) – 10,0 <<. 

' =0H><C 4>A;V465==V, =0 2V4<V=C 2V4 5:AB@0:BV2 1V><0A8, 4;S 5:AB@0:BV2 

:C;PBC@0;P=>W @V48=8 0=B810:B5@V0;P=0 0:B82=VABP 1C;0 70DV:A>20=0 =5 ;8H5 4;S 

HB0<V2 X. polymorpha, 0 V 4;S V=H8E 284V2. �> B>3> 6 5:AB@0:B8 :C;PBC@0;P=>W @V48=8 

45S:8E HB0<V2 ?@83=VGC20;8 @VAB E. coli B0 S. aureus (B01;. 6.5.2).  
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&01;8FS 6.5.2 

�=B810:B5@V0;P=0 0:B82=VABP 5B8;0F5B0B=8E 5:AB@0:BV2 :C;PBC@0;P=>W @V48=8 

HB0<V2 284V2 @>4C Xylaria I>4> B5AB-:C;PBC@ <V:@>>@30=V7<V2 

 �V0<5B@ 7>=8 70B@8<:8 @>ABC B5AB-:C;PBC@ (<<) 

�84, HB0< B. subtilus S. aureus P. aeruginosa E. coli K. pneumoniae 

X. carpophila 

2788 
- 12±0,42 16±0,41 - 12±0,41 

X. ellisii 2724 - 12±0,41 15±0,41 - - 

X. hypoxylon 

2725 
15±0,52 13±0,41 17±0,26 15±0,52 14±0,32 

X. longipes 

2716 
12±0,41 11±0,38 12±0,27 - - 

X. polymorpha 

2720 
16±0,49 - 15±0,55 10±0,32 - 

2723 - - - - - 

2727 - - 14±0,52 - - 

2736 11±0,41 - 15±0,41 - 10±0,20 
2737 - - - - - 

2430 - - - - - 

 

#@8<VB:8: «-» – 2V4ACB=VABP 7>= 70B@8<:8 @>ABC <V:@>>@30=V7<V2. �:070=V 7=0G5==S 

7>= 70B@8<:8 @>ABC 2:;RG0RBP 4V0<5B@ ;C=:8 (6 <<) B0 є A5@54=V<8 7=0G5==S<8 

B@P>E =570;56=8E 5:A?5@8<5=BV2 ± AB0=40@B=5 2V4E8;5==S.  

%;V4 2V47=0G8B8 HB0< X. hypoxylon ��� 2725, 5:AB@0:B8 :C;PBC@0;P=>W @V48=8 

S:>3> ?@83=VGC20;8 @VAB CAVE B5AB-:C;PBC@ V7 7>=0<8 V=3V1C20==S 2V4 13±0,41 << (S. 

aureus) 4> 17±0,26 << (P. aeruginosa). ' B>9 65 G0A 4;S 5:AB@0:BV2 1V><0A8 FP>3> 

HB0<C 6>4=>W 0:B82=>ABV 70DV:A>20=> =5 1C;>.  >6=0 ?@8?CAB8B8, I> 4VRGV 

@5G>28=8 =0:>?8GCRBPAS C :C;PBC@0;P=V9 @V48=V ?@8 :C;PB82C20==V 40=>3> >1’є:BC. 

�8S2;5=0 @V7=8FS 0=B810:B5@V0;P=>W 0:B82=>ABV <VF5;VR B0 :C;PBC@0;P=>W @V48=8 

>1C<>2;5=0, 9<>2V@=>, 1V>A8=B57>< 0=B810:B5@V0;P=8E A?>;C: @V7=>W EV<VG=>W 

?@8@>48 B0/01> WE :>=F5=B@0FVєR. /: 2V4><>, X. hypoxylon є ?@>4CF5=B>< @S4C 

1V>;>3VG=> 0:B82=8E A?>;C:, G0AB8=0 S:8E 1C;0 284V;5=0 A0<5 7 :C;PBC@0;P=>W 
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@V48=8. !0?@8:;04, F8B>E0;078=8, ?>EV4=V B5B@0;>=C B0 α-?V@>=8 (Espada et al., 1997; 

Schüffler et al., 2007; Gu & Ding, 2008). 

� ;VB5@0BC@=8E 40=8E 2V4><> B0:>6, I> 5B0=>;P=V 5:AB@0:B8 ?;>4>28E BV; 

X. hypoxylon ?@>S2;S;8 0=B8<V:@>1=C 0:B82=VABP ?@>B8 23 ?0B>35==8E 

<V:@>>@30=V7<V2, C B><C G8A;V ?@>B8 B. subtilis ATCC6633 B0 DSMZ1386, E. coli 

ATCC25922 B0 CFAI, K. pneumonia, S. aureus ATCC25923. �>=8 70B@8<:8 @>ABC 

<V:@>>@30=V7<V2 C FP><C 4>A;V465==V A:;040;8 2V4 7 4> 16 << (Canli et al., 2016). 

�A=CRBP 40=V ?@> B@8B5@?5=>2V 3;V:>7848, 284V;5=V 7 AC1AB@0BC, 

D5@<5=B>20=>3> 3@81>< Xylaria sp., S:89 1C;> 284V;5=> C :C;PBC@C 7V 7@07:0, 

7V1@0=>3> C �09;C0 (�020W). *V A?>;C:8 ?@>S2;S;8 0:B82=VABP ?@>B8 B. subtilis ATCC 

6051 B0 S. aureus ATCC 29213 V7 7>=0<8 V=3V1C20==S 16 B0 12 <<, 2V4?>2V4=>. �BV< 7 

42>E 284V;5=8E A?>;C: (=0720=8E :>;>:>7848 1 B0 2), ;8H5 ?5@H0 ?@>S2;S;0 

0=B810:B5@V0;P=C 0:B82=VABP ?@>B8 707=0G5=8E <V:@>>@30=V7<V2 (Deyrup et al., 2007). 

�=HV 02B>@8 ?>2V4><;SRBP ?@> 1V>;>3VG=> 0:B82=89 :C<0@8=, 284V;5=89 V7 

:C;PBC@0;P=>W @V48=8 2 ?@>F5AV :C;PB82C20==S HB0<C 5=4>DVB=>3> 284C Xylaria 7 G. 

biloba. �<V=>-4-<5B8;:C<0@8= ?@>S282 7=0G=C V=3V1CRGC 0:B82=VABP ?@>B8 S. aureus, 

E. coli, Salmonella typhia, S. typhimurium, S.  enteritidis, Aeromonas hydrophila, Yersinia 

sp., Shigella sp., Vibrio parahaemolyticus. !0928IC 5D5:B82=VABP FS A?>;C:0 <0;0 

?@>B8 3@0<-=530B82=>W 10:B5@VW Aeromonas hydrophila 7V 7=0G5==S< <V=V<0;P=>W 

V=3V1CRG>W :>=F5=B@0FVW ( ��) 4 <3/<; (Liu et al., 2008). 

 5B0=>;P=V 5:AB@0:B8 1V><0A8 B0 5B8;0F5B0B=V 5:AB@0:B8 :C;PBC@0;P=>W 

@V48=8 @V7=8E 284V2 C =0H><C 4>A;V465==V 1C;8 =091V;PH 5D5:B82=8<8 ?@>B8 

P. aeruginosa (70 7>=0<8 70B@8<:8 @>ABC ?0B>35=C B0 :V;P:VABR HB0<V2 284V2 @>4C 

Xylaria, I> ?@>S28;8 0=B810:B5@V0;P=C 0:B82=VABP). !091V;PHV 7>=8 70B@8<:8 @>ABC 

P. aeruginosa 4;S 5:AB@0:BV2 :C;PBC@0;P=>W @V48=8 B0 1V><0A8 A:;0;8 17±0,26 << 4;S 

X. hypoxylon ��� 2725 B0 14±0,42 << 4;S X. polymorpha ��� 2727, 2V4?>2V4=> (@8A. 

6.5.1). 
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$8A. 6.5.1. �=B810:B5@V0;P=0 0:B82=VABP <5B0=>;P=8E 5:AB@0:BV2 1V><0A8 (�) B0 

5B8;0F5B0B=8E 5:AB@0:BV2 :C;PBC@0;P=>W @V48=8 (�) HB0<V2 284V2 @>4C Xylaria ?@>B8 

Pseudomonas aeruginosa �&%% 10145. *8D@0<8 =0 @8AC=:C ?>7=0G5=V =><5@8 

HB0<V2. �>268=0 HB@8EV2 – 5 <<. 

*V @57C;PB0B8 є 206;828<8 7 >3;S4C =0 B5, I> P. aeruginosa <0є 28A>:C 

ABV9:VABP 4> 1V;PH>ABV =0S2=8E 0=B81V>B8:V2, >A:V;P:8 4;S FP>3> <V:@>>@30=V7<C 

E0@0:B5@=V ?@0:B8G=> 2AV 2V4><V <5E0=V7<8 0=B8<V:@>1=>W @578AB5=B=>ABV: 7=865=0 

5:A?@5AVS E@><>A><=>W F5D0;>A?>@8=078 AmpC; ?@>4C:FVS ?;07<V4=8E 01> 

V=B53@>=->?>A5@54:>20=8E ³-;0:B0<07 @V7=8E <>;5:C;S@=8E :;0AV2 (:0@15=VF8;V=07 

B0 ³-;0:B0<07 @>7H8@5=>3> A?5:B@C 4VW, I> =0;560BP 4> :;0AC �, >:A0F8;V=07 :;0AC 

D B0 :0@10?5=5<-3V4@>;V7CRG8E D5@<5=BV2 :;0AC �); 7=865==S ?@>=8:=>ABV 

7>2=VH=P>W <5<1@0=8 (2B@0B0 1V;:V2 OprD); 3V?5@5:A?@5AVS 0:B82=8E 5D;R:A=8E 

A8AB5< 7 H8@>:8< ?@>DV;5< AC1AB@0BV2; A8=B57 D5@<5=BV2, I> <>48DV:CRBP 

0<V=>3;V:>7848 (D>AD>@8;B@0=AD5@078, 0F5B8;B@0=AD5@078 B0 045=V;B@0=AD5@078); 

AB@C:BC@=V 7<V=8 B>?>V7><5@07 II V IV, I> 287=0G0RBP ABV9:VABP 4> EV=>;>=V2 (Strateva 

& Yordanov, 2009). +0AB> FV <5E0=V7<8 4VRBP >4=>G0A=>, B8< A0<8< =040RG8 

HB0<0< P. aeruginosa <C;PB8@578AB5=B=>ABV. 
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�@0E>2CRG8, I> B5AB-:C;PBC@8 C =0H><C 4>A;V465==V 2V4=>ASBPAS 4> 3@C?8 

<V:@>>@30=V7<V2 7 :@8B8G=8< V 28A>:8< @V2=5< ?@V>@8B5BC I>4> @>7@>1:8 =>28E 

5D5:B82=8E V 157?5G=8E ;V:0@AP:8E 70A>1V2 0=B8<V:@>1=>W 4VW, >B@8<0=V =0<8 40=V є 

206;828<8, 0 ?>40;PH5 ?>3;81;5==S FP>3> =0?@S<:C 4>A;V465==S 0:BC0;P=8<. 
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1. �>A;V465=> :C;PBC@0;P=>-<>@D>;>3VG=V, DV7V>;>3VG=V B0 1V>A8=B5B8G=V 

E0@0:B5@8AB8:8 28 HB0<V2 7 284V2 @>4C Xylaria, C B><C G8A;V 26 HB0<V2, 284V;5=8E 

74>1C20G5< 7V AB@><, 7V1@0=8E C @V7=8E @53V>=0E =0 B5@8B>@VW ':@0W=8. �> �>;5:FVW 

:C;PBC@ H0?8=:>28E 3@81V2 (���) �=AB8BCBC 1>B0=V:8 V<5=V  .�. )>;>4=>3> !�! 

':@0W=8 (IBK) 45?>=>20=> 26 =>28E HB0<V2 7 284V2 @>4C Xylaria. 

2. #V4B25@465=> 284>2C ?@8=0;56=VABP 10 HB0<V2 6 284V2 @>4C Xylaria 7 �>;5:FVW 

:C;PBC@ H0?8=:>28E 3@81V2 (���) V7 70AB>AC20==S< <>;5:C;S@=>-35=5B8G=8E 

<5B>4V2 4>A;V465=P =0 >A=>2V =C:;5>B84=8E ?>A;V4>2=>AB59 2=CB@VH=P>3> 

B@0=A:@81>20=>3> A?59A5@0 S45@=>W @�!� B0 35=V2, I> :>4CRBP ³-BC1C;V= V 4@C3C 

AC1>48=8FR �!�-70;56=>W $!�-?>;V<5@078 II. $57C;PB0B8 <>;5:C;S@=>-

DV;>35=5B8G=>3> 0=0;V7C C73>46CRBPAS 7 28A=>2:0<8, >B@8<0=8<8 2 @57C;PB0BV 

?@>2545=8E 4>A;V465=P <>@D>;>3VG=8E >A>1;82>AB59 F8E 284V2. %5:25=>20=V 

?>A;V4>2=>ABV 35=V2 CAVE 4>A;V465=8E HB0<V2 1C;> 45?>=>20=> 4> 1078 40=8E 

GenBank. 

3.  �82G5==S :C;PBC@0;P=>-<>@D>;>3VG=8E >A>1;82>AB59 28 HB0<V2 7 284V2 @>4C 

Xylaria =0 6828;P=8E A5@54>28I0E @V7=>3> A:;04C 4>72>;8;> 2AB0=>28B8 >A=>2=V 

E0@0:B5@8AB8:8 <VF5;V0;P=8E :>;>=V9 B0 28S28B8 WE 7=0G=C HB0<>2C 20@V015;P=VABP. 

�84>A?5F8DVG=8<8 28S28;8AP B0:V E0@0:B5@8AB8:8 :>;>=V9 S: B5:ABC@0, :@09, 

?V3<5=B0FVS :>;>=VW B0 @525@7C<C, D>@<0 B0 @>7<V@8 AB@><0B8G=8E CB2>@5=P. �C;> 

2AB0=>2;5=>, I> <>@D>;>3VS :>;>=V9 B0 H284:VABP @04V0;P=>3> @>ABC HB0<V2 C 

70;56=>ABV 2V4 A:;04C A5@54>28I0 VAB>B=> =5 7<V=R20;0AP. �0 ?0@0<5B@0<8 

H284:>ABV @>ABC CAV :C;PBC@8 =0;560;8 4> ?>2V;P=> 7@>AB0RG8E. 

4. ' @57C;PB0BV 4>A;V465==S 2?;82C ?V428I5=8E B5<?5@0BC@ =0 68BBє740B=VABP 

<VF5;VR HB0<V2 284V2 @>4C Xylaria 2AB0=>2;5=>, I> 1V;PHVABP HB0<V2 2V4=>2;R20;8 

@VAB ?VA;S V=:C10FVW 70 B5<?5@0BC@8 36±0,1 °%.  5=H5 ?>;>28=8 715@V30;> 

68BBє740B=VABP ?VA;S 2?;82C B5<?5@0BC@8 38±0,1°%. ,B0<8 X. hypoxylon 1C;8 

=09<5=H ABV9:8<8 4> 28A>:8E B5<?5@0BC@ (<VF5;V9 =5 2V4=>2;R202 68BBє740B=VABP 
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?VA;S V=:C10FVW 70 B5<?5@0BC@8 36±0,1°%). !091V;PH ABV9:8< 28S282AS HB0< X. ellisii 

��� 2724, S:89 715@V302 68BBє740B=VABP ?VA;S 2?;82C B5<?5@0BC@8 40±0,1°%. 

5. �?5@H5 28S2;5=> 0=B03>=VAB8G=C 0:B82=VABP HB0<V2 284V2 @>4C Xylaria ?@>B8 

B5AB-:C;PBC@ Aspergillus niger, Candida albicans, Fusarium solani, Mucor plumbeus, 

Penicillium polonicum B0 Trichoderma viride. #V4 G0A <V6284>2>W 270є<>4VW 7 F. solani, 

M. plumbeus V C. albicans 1V;PHVABP HB0<V2 284V2 @>4C Xylaria ?@>S2;S;8 7=0G=C 

0=B03>=VAB8G=C 0:B82=VABP, G0AB:>2> 01> ?>2=VABR >1@>AB0RG8 :>;>=VW 707=0G5=8E 

3@81V2. �=B03>=V7< HB0<V2 284V2 @>4C Xylaria I>4> A. niger B0 P. polonicum C 

1V;PH>ABV 28?04:V2 ?@>S2;S2AS C 7C?8=FV @>ABC ?@8 157?>A5@54=P><C :>=B0:BV 

:C;PBC@ 01> =0 2V4AB0=V. !0928I89 V=45:A 0=B03>=V7<C 70 @59B8=3>2>R H:0;>R ?> 

2V4=>H5==R 4> 2AVE B5AB-:C;PBC@ 1C2 70DV:A>20=89 4;S HB0<C X. polymorpha ��� 

2720 – 20 10;V2, =09=86G89 – 4;S HB0<C X. oxyacanthae – 7,5 10;V2. 

6. �=0;V7 48=0<V:8 A8=B57C 1V><0A8, 5=4>- B0 5:7>?>;VA0E0@84V2 :C;PBC@0<8 

X. polymorpha B0 X. longipes 28S282 2V4<V==>ABV C A8=E@>==>ABV F8E ?@>F5AV2 4;S 

@V7=8E HB0<V2. �V;PHVABP HB0<V2 =0:>?8GC20;> =091V;PHV :V;P:>ABV 

5=4>?>;VA0E0@84V2 =0 5-BC 4>1C 3;818==>3> :C;PB82C20==S. #@>B5 =091V;PHC 

:V;P:VABP 5=4>?>;VA0E0@84V2 A5@54 CAVE HB0<V2 1C;> A8=B57>20=> =0 7-<C 4>1C 

:C;PB82C20==S HB0<>< X. polymorpha ��� 2736 – 120±6,67 <3/3. !0928I89 2<VAB 

5:7>?>;VA0E0@84V2 – 1 3/; 70DV:A>20=89 4;S HB0<V2 X. polymorpha ��� 2720 B0 ��� 

2736 =0 9-BC 4>1C 3;818==>3> :C;PB82C20==S. �030;>< HB0<8 X. polymorpha 

=0:>?8GC20;8 1V;PHC :V;P:VABP S: 5=4>- B0: V 5:7>?>;VA0E0@84V2, ?>@V2=S=> 7V 

HB0<0<8 X. longipes.  

7. �?5@H5 287=0G5=> 48=0<V:C 2<VABC D5=>;P=8E A?>;C: C 1V><0AV B0 

:C;PBC@0;P=V9 @V48=V HB0<V2 284V2 X. polymorpha B0 X. longipes ?@8 3;818==><C 

:C;PB82C20==V. !091V;PH89 2<VAB D5=>;V2 28S2;5=> C <5B0=>;P=8E 5:AB@0:B0E 

1V><0A8 HB0<C X. polymorpha ��� 2736 =0 9-BC 4>1C :C;PB82C20==S (21,64±0,03 <3 

���/3), =09=86G89 2 C 5B8;0F5B0B=8E 5:AB@0:B0E :C;PBC@0;P=>W @V48=8 

X. polymorpha ��� 2720 =0 5-BC 4>1C :C;PB82C20==S (0,07±0,00 <3 ���/<;). 

8.  �>A;V465=> 2?;82 @>7G8==8:V2 4;S 5:AB@0:FVW =0 :V;P:VABP 5:AB@03>20=8E 

D5=>;P=8E A?>;C: V7 1V><0A8 HB0<V2 284V2 X. polymorpha B0 X. longipes.  5B0=>; 
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28S282AS =091V;PH 5D5:B82=8< 4;S 5:AB@0:FVW ?>;VD5=>;V2, ?>@V2=S=> 7 5B0=>;>< B0 

5B8;0F5B0B><.  5B0=>;P=V 5:AB@0:B8 HB0<V2 X. longipes, S:V <0;8 28A>:89 2<VAB 

D5=>;P=8E A?>;C:, 45<>=AB@C20;8 B0:>6 28A>:C 0:B82=VABP 7=5H:>465==S 

@048:0;V2 2,2–48D5=V;–1–?V:@8;3V4@078;C. 

9. �?5@H5 >B@8<0=> 40=V I>4> 48=0<V:8 0=B8>:A840=B=>W 0:B82=>ABV @V7=8E 

5:AB@0:BV2 1V><0A8 B0 :C;PBC@0;P=>W @V48=8 HB0<V2 284V2 X. polymorpha B0 

X. longipes 70 C<>2 3;818==>3> :C;PB82C20==S. !0928I89 ?>:07=8: 70DV:A>20=89 C 

1V><0AV X. longipes ��� 2718, 5:AB@03>20=V9 <5B0=>;>< =0 9-BC 4>1C :C;PB82C20==S 

(89,50±0,03%). !09=86GC 0=B8>:A840=B=C 0:B82=VABP ?@>S2;S2 5:AB@0:B 

:C;PBC@0;P=>W @V48=8 X. polymorpha ��� 2720 (19,57±0,65%) =0 5-BC 4>1C 

:C;PB82C20==S. �030;><, 5:AB@0:B8 1V><0A8 CAVE 4>A;V465=8E HB0<V2 ?@>S28;8 

7=0G=89 0=B8>:A840=B=89 ?>B5=FV0;.  

10.  �8S2;5=> 7=0G=C :>@5;SFVR <V6 0=B8>:A840=B=>R 0:B82=VABR B0 2<VAB>< 

D5=>;V2 S: C 5:AB@0:B0E 1V><0A8, B0: V :C;PBC@0;P=>W @V48=8 :>6=>3> 7 4>A;V465=8E 

HB0<V2.  0:A8<0;P=5 7=0G5==S :>5DVFVє=BC :>@5;SFVW #V@A>=0 1C;> 2V4<VG5=> 4;S 

HB0<C X. polymorpha ��� 2736 – 1. 

11.  �?5@H5 >B@8<0=> 40=V I>4> 2<VABC B0 ?@>4C:B82=>ABV A8=B57C <5;0=V=V2 

HB0<0<8 X. polymorpha 70 C<>2 AB0FV>=0@=>3> :C;PB82C20==S. !0928I0 

?@>4C:B82=VABP A8=B57C FP>3> ?V3<5=BC 1C;0 70DV:A>20=0 4;S HB0<C IBK 2737 V 

AB0=>28;0 180,32±4,16 <3/;. !09=86G0 ?@>4C:B82=VABP A8=B57C A?>AB5@V30;0AP 4;S 

HB0<C IBK 2723 – 5,17±0,36 <3/;. 

12.  ' @57C;PB0BV 4>A;V465==S 0=B810:B5@V0;P=>W 0:B82=>ABV HB0<V2 284V2 @>4C 

Xylaria 7’SA>20=>, I> 5B8;0F5B0B=V 5:AB@0:B8 :C;PBC@0;P=>W @V48=8 ?@>S2;S;8 1V;PH 

28@065=89 0=B810:B5@V0;P=89 5D5:B C ?>@V2=S==V 7 <5B0=>;P=8<8 5:AB@0:B0<8 

1V><0A8. �:AB@0:B8 1V><0A8 6 V7 10 HB0<V2 X. polymorpha (��� 2720, 2723, 2727, 2736, 

2737 B0 2430) ?@>S2;S;8 0=B810:B5@V0;P=C 0:B82=VABP I>4> B5AB-:C;PBC@ Bacillus 

subtilus, Klebsiella pneumoniae B0 Pseudomonas aeruginosa. %5@54 5:AB@0:BV2 

:C;PBC@0;P=>W @V48=8 0=B810:B5@V0;P=0 0:B82=VABP 1C;0 70DV:A>20=0 =5 ;8H5 4;S 

?5@5@0E>20=8E HB0<V2 X. polymorpha, 0 V 4;S HB0<V2 X. ellisii ��� 2724, X. hypoxylon 

��� 2725, X. carpophila ��� 2788, X. longipes ��� 2716. �> B>3> 6 5:AB@0:B8 
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:C;PBC@0;P=>W @V48=8 45S:8E HB0<V2 ?@83=VGC20;8 @VAB Escherichia coli B0 

Staphylococcus aureus. !091V;PHV 7>=8 70B@8<:8 @>ABC 10:B5@V0;P=8E :>;>=V9 

2V4<VG5=> 4;S HB0<C X. hypoxylon ��� 2725, 5:AB@0:B8 :C;PBC@0;P=>W @V48=8 S:>3> 

?@83=VGC20;8 @VAB CAVE ?5@5;VG5=8E <V:@>>@30=V7<V2. 
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#�%#"$& XYLARIA CARPOPHILA 2788 

!0720 >@30=V7<C, 02B>@ 284C, @V: >?8AC 284C: 

Xylaria carpophila (Pers.) Fr., Summa veg. Scand., Sectio Post. (Stockholm): 382 (1849)  

�;0A8DV:0FVO: Fungi, Ascomycota, Pezizomycotina, Sordariomycetes, 

Xylariomycetidae, Xylariales, Xylariaceae, Xylaria. 

!><5@ HB0<C: 2788 

�7>;ь>20=>: �B0<0=GC: �.$.                                     �0B0: 2021 

�45=B8DV:>20=>: �B0<0=GC: �.$.  

�V1@0=>: �B0<0=GC: �.$.                                           �0B0: 02.08.2021 

�>:0;VB5B: ':@0W=0, �20=>-(@0=:V2AP:0 >1;0ABP, !042V@=S=AP:89 @09>=, 70?>2V4=5 

C@>G8I5 "�C:>25"; 48°39'07.9"N 24°34'07.1"E  

�5?>=>20=> 4> !0FV>=0;ь=>3> 35@10@VN ':@0W=8 (KW-M): KW-M 71589 

�AB>@VO HB0<C 7 <><5=BC 9>3> 284V;5==O: �>;5:FVS :C;PBC@ H0?8=:>28E 3@81V2 
IBK (�=AB8BCB 1>B0=V:8 V<.  .�. )>;>4=>3> !�! ':@0W=8, �8W2, ':@0W=0) ← 

�B0<0=GC: �.$.  

,B0< 35=5B8G=> <>48DV:>20=89: =V  

�84 35=5B8G=> ?V4B25@465=89: =V 

$5:><5=4>20=89 <5B>4 4;O B@820;>3> 715@565==O: C ?@>1V@:0E 7V  

A:>H5=8< A5@54>28I5< �#�� 01> %� 70 4 ± 0,1 °%, =5 1V;PH5 10 <VASFV2 

'<>28 :C;ьB82C20==O:  
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%5@54>28I0:  ��, �#��  

,284:VABP @04V0;P=>3> @>ABC:  

A5@54>28I5 �#��: 2,40±0,16 <</4>1C  

A5@54>28I5  ��: 1,84±0,05 <</4>1C  

&5<?5@0BC@0: 26±0,1 °%  

�@8B8G=V B5<?5@0BC@8: 4 °% B0 40 °%  

$568< >A2VB;5==S: 157 A2VB;0 

 >@D>;>3VO :>;>=V9:  

° =0 A5@54>28IV �#�� :>;>=VW ?>2AB8ABV, 7 :>=F5=B@8G=>R 7>=0;P=VABR, 

A?5@HC 1V;V, 7 G0A>< =01C20RBP :@5<>2>3> 2V4BV=:C, :@09 :>;>=V9 =5 ?@8B8A=CB89, 

E28;SAB89. $525@7C< V7 E0@0:B5@=8< @04V0;P=>-E28;SAB8< 2V75@C=:>< B0 

2:@0?;5==S<8 C <VAFSE D>@<C20==S 70G0B:V2 AB@><0B8G=8E CB2>@5=P 

° =0 A5@54>28IV  � :>;>=VW ?>2AB8ABV, A?5@HC 1V;V, G5@57 10–14 4V1 

:C;PB82C20==S A?>AB5@V30єBPAS ?>S20 ?V3<5=B0FVW B5<=>-AV@>3> 01> G>@=>3> 

7010@2;5==S 2V4 F5=B@C 4> ?5@8D5@VW :>;>=V9, :@09 =5 ?@8B8A=CB89. %?>AB5@V30єBPAS 

=57=0G=0 ?V3<5=B0FVS @525@7C<0. #>S20 AB@><0B8G=8E CB2>@5=P 2V41C20єBPAS G5@57 3 

B86=V :C;PB82C20==S ?VA;S 2?;82C A2VB;0. %B@><8 :>=F5=B@8G=> @>7B0H>20=V ?> 

:@0R :>;>=VW, F8;V=4@8G=V, =5@>730;C65=V, 10–15×1–2 <<, AV@V 7 1V;>-@>6528<8 

25@EV2:0<8 

"A>1;82>ABV 2 C<>20E 3;818==>3> :C;ьB82C20==O: =5 4>A;V46C20;8AP 

�=B8<V:@>1=0 0:B82=VABь: 5B8;0F5B0B=V 5:AB@0:B8 :C;PBC@0;P=>W @V48=8 
?@>S2;S;8 0:B82=VABP ?@>B8 Pseudomonas aeruginosa �&%% 10145 (7>=0 V=3V1C20==S 

16±0,41 <<), Klebsiella pneumoniae �&%%10031 (12±0,41 <<) B0 Staphylococcus 

aureus �&%% 25923 (12±0,42 <<) 

�=B03>=VAB8G=0 0:B82VABь: CB2>@R202 7>=8 V=3V1C20==S 7 :>;>=VS<8 B5AB-:C;PBC@ 

Aspergillus niger VURV-F 822 B0 Fusarium solani 1P.2II; G0AB:>2> >1@>AB02 :>;>=VW 
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B5AB-:C;PBC@ B0 Candida albicans N-023 ?VA;S 7C?8=:8 @>ABC ?@8 :>=B0:BV, 157 

CB2>@5==S 7>=8 V=3V1C20==S B0 :>;>=VW B5AB-:C;PBC@ Mucor plumbeus N-018 B0 

Penicillium polonicum VURV-F 823 7 CB2>@5==S< 7>=8 V=3V1C20==S; @VAB 

?@83=VGC202AS B5AB-:C;PBC@>R Trichoderma viride N-022 

�=45:A 0=B03>=V7<C – 15,5 

#5@5;V: ?C1;V:0FV9, C O:8E 28:>@8AB>2CєBьAO HB0<: �B0<0=GC: (2023) 

 

#�%#"$& XYLARIA ELLISII 2724 

!0720 >@30=V7<C, 02B>@ 284C, @V: >?8AC 284C: 

Xylaria ellisii J.B. Tanney, Seifert & Y.M. Ju, in Ibrahim, Tanney, Fei, Seifert, Cutler, 

Capretta, Miller & Sumarah, Scientific Reports 10(no. 4599): 9 (2020) 

�;0A8DV:0FVO: Fungi, Ascomycota, Pezizomycotina, Sordariomycetes, 

Xylariomycetidae, Xylariales, Xylariaceae, Xylaria 

!><5@ HB0<C: 2724 

�7>;ь>20=>: �B0<0=GC: �.$.                                     �0B0: 2020 

�45=B8DV:>20=>: �B0<0=GC: �.$. 

�V1@0=>: 15.10.2020 

�>:0;VB5B: ':@0W=0, �20=>-(@0=:V2AP:0 >1;0ABP, �>3>@>4G0=AP:89 @09>=, A. %B0@0 
�CB0, 48°38'13.5"N 24°12'21.8"E 

�5?>=>20=> 4> !0FV>=0;ь=>3> 35@10@VN ':@0W=8 (KW-M): KW-M 71584 

�AB>@VO HB0<C 7 <><5=BC 9>3> 284V;5==O: �>;5:FVS :C;PBC@ H0?8=:>28E 3@81V2 

IBK (�=AB8BCB 1>B0=V:8 V<.  .�. )>;>4=>3> !�! ':@0W=8, �8W2, ':@0W=0) ← 

�B0<0=GC: �.$.  

,B0< 35=5B8G=> <>48DV:>20=89: =V  
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�84 35=5B8G=> ?V4B25@465=89: PP830367 

$5:><5=4>20=89 <5B>4 4;O B@820;>3> 715@565==O: C ?@>1V@:0E 7V  

A:>H5=8< A5@54>28I5< �#�� 01> %� 70 4 ± 0,1 °%, =5 1V;PH5 10 <VASFV2 

'<>28 :C;ьB82C20==O:  

%5@54>28I0:  ��, �#��  

,284:VABP @04V0;P=>3> @>ABC:  

A5@54>28I5 �#��: 2,79±0,15 <</4>1C  

A5@54>28I5  ��: 2,58±0,14 <</4>1C  

&5<?5@0BC@0: 26±0,1 °%  

�@8B8G=V B5<?5@0BC@8: 4°% B0 41 °%  

$568< >A2VB;5==S: 157 A2VB;0 

 >@D>;>3VO :>;>=V9:  

=0 A5@54>28IV �#�� B0  �� ?>4V1=0: :>;>=VW 20B>?>4V1=V, 7 25;8:>R :V;P:VABR 

?>2VB@S=>3> <VF5;VR, A?5@HC 1V;V, 73>4>< =01C20RBP AV@>-:>@8G=52>3> 2V4BV=:C; 

@525@7C< V=B5=A82=> ?V3<5=B>20=89, =01C20є G>@=>3> 7010@2;5==S; AB@><8 

:>=F5=B@8G=> @>7B0H>20=V ?> 2AV9 ?>25@E=V :>;>=VW, F8;V=4@8G=V, =5@>730;C65=V =0 

25@EV2:0E, 15–20×1–3 <<, :>@8G=52V 7 1V;8<8 25@EV2:0<8 =0 A5@54>28IV �#�� B0 5–

10×1–2 << =0 A5@54>28IV  �� 

"A>1;82>ABV 2 C<>20E 3;818==>3> :C;ьB82C20==O: =5 4>A;V46C20;8AP 

�=B8<V:@>1=0 0:B82=VABь: 5B8;0F5B0B=V 5:AB@0:B8 :C;PBC@0;P=>W @V48=8 
?@>S2;S;8 0:B82=VABP ?@>B8 Pseudomonas aeruginosa �&%% 10145 (7>=0 V=3V1C20==S 

15±0,41 <<) B0 Staphylococcus aureus �&%% 25923 (12±0,41 <<) 

�=B03>=VAB8G=0 0:B82VABь: @VAB 7C?8=S2AS ?@8 <VF5;V0;P=><C :>=B0:BV 7 :>;>=VS<8 
B5AB-:C;PBC@ Aspergillus niger VURV-F 822, Penicillium polonicum VURV-F 823, 

Fusarium solani 1P.2II B0 Trichoderma viride N-022; G0AB:>2> >1@>AB02 :>;>=VW B5AB-
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:C;PBC@ Mucor plumbeus N-018 B0 Candida albicans N-023 ?VA;S 7C?8=:8 @>ABC ?@8 

:>=B0:BV, 157 CB2>@5==S 7>=8 V=3V1C20==S 

�=45:A 0=B03>=V7<C – 11 

#5@5;V: ?C1;V:0FV9, C O:8E 28:>@8AB>2CєBьAO HB0<: 2V4ACB=V 

 

#�%#"$& XYLARIA HYPOXYLON 2725 

!0720 >@30=V7<C, 02B>@ 284C, @V: >?8AC 284C: 

Xylaria hypoxylon (L.) Grev., Fl. Edin.: 355 (1824)  

�;0A8DV:0FVO: Fungi, Ascomycota, Pezizomycotina, Sordariomycetes, 

Xylariomycetidae, Xylariales, Xylariaceae, Xylaria. 

!><5@ HB0<C: 2725 

�7>;ь>20=>: �B0<0=GC: �.$.                                     �0B0: 2020 

�45=B8DV:>20=>: �B0<0=GC: �.$. 

�V1@0=>: 15.10.2020 

�>:0;VB5B: ':@0W=0, �20=>-(@0=:V2AP:0 >1;0ABP, 45=4@>;>3VG=89 ?0@: «�V1@>20»; 

48°46'31.9"N 24°30'48.2"E 

�5?>=>20=> 4> !0FV>=0;ь=>3> 35@10@VN ':@0W=8 (KW-M): KW-M 71585 

�AB>@VO HB0<C 7 <><5=BC 9>3> 284V;5==O: �>;5:FVS :C;PBC@ H0?8=:>28E 3@81V2 

IBK (�=AB8BCB 1>B0=V:8 V<.  .�. )>;>4=>3> !�! ':@0W=8, �8W2, ':@0W=0) ← 

�B0<0=GC: �.$.  

,B0< 35=5B8G=> <>48DV:>20=89: =V  

�84 35=5B8G=> ?V4B25@465=89: PP830377 

$5:><5=4>20=89 <5B>4 4;O B@820;>3> 715@565==O: C ?@>1V@:0E 7V  

A:>H5=8< A5@54>28I5< �#�� 01> %� 70 4 ± 0,1 °%, =5 1V;PH5 10 <VASFV2 
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'<>28 :C;ьB82C20==O:  

%5@54>28I0:  ��, �#��  

,284:VABP @04V0;P=>3> @>ABC:  

A5@54>28I5 �#��: 1,57±0,06 <</4>1C  

A5@54>28I5  ��: 0,92±0,04 <</4>1C  

&5<?5@0BC@0: 26±0,1 °%  

�@8B8G=V B5<?5@0BC@8: 4 °% B0 36 °%  

$568< >A2VB;5==S: 157 A2VB;0 

 >@D>;>3VO :>;>=V9:  

=0 A5@54>28IV �#�� B0  �� ?>4V1=0: :>;>=VW A?5@HC 1V;V, ?>2AB8ABV 7 ?CG:0<8 

?>2VB@S=8E 3VD, =5IV;P=V, :@0W :>;>=V9 E28;SABV, >?CH5=V. +5@57 2 B86=V 

:C;PB82C20==S 7’S2;SєBPAS ?V3<5=B0FVS, <VF5;V0;P=V :>;>=VW AB0RBP 7>=>20=V 

:>=F5=B@8G=8<8 :V;PFS<8 AV@>3> B0 1V;>3> <VF5;VR. $525@7C< =01C20є G>@=>3> 

7010@2;5==S =02:>;> B>G:8 V=>:C;SFVW, ?@8 FP><C A5@54>28I5 =01C20є 75;5=C20B>-

AV@>3> 2V4BV=:C. ' 4-B86=528E :C;PBC@0E ?VA;S 2?;82C A2VB;0 CB2>@RRBPAS 

F8;V=4@8G=V, AV@V 7 1V;8<8 25@EV2:0<8, >?CH5=V ?@8 >A=>2V AB@><8 @>7<V@0<8 15–

30×1–2 << 

"A>1;82>ABV 2 C<>20E 3;818==>3> :C;ьB82C20==O: =5 4>A;V46C20;8AP 

�=B8<V:@>1=0 0:B82=VABь: 5B8;0F5B0B=V 5:AB@0:B8 :C;PBC@0;P=>W @V48=8 

?@>S2;S;8 0:B82=VABP ?@>B8 Bacillus subtilus �&%% 6633 (7>=0 V=3V1C20==S 15±0,52 

<<), Pseudomonas aeruginosa �&%% 10145 (17±0,26 <<), Klebsiella pneumoniae 

�&%%10031 (14±0,32 <<), Staphylococcus aureus �&%% 25923 (13±0,41<<) B0 

Escherichia coli �&%% 25922 (15±0,52 <<) 

�=B03>=VAB8G=0 0:B82VABь: CB2>@R202 7>=8 V=3V1C20==S 7 :>;>=VS<8 B5AB-:C;PBC@ 

Aspergillus niger VURV-F 822 B0 Penicillium polonicum VURV-F 823; G0AB:>2> 

>1@>AB02 :>;>=VW B5AB-:C;PBC@ Mucor plumbeus N-018 B0 Candida albicans N-023 ?VA;S 
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7C?8=:8 @>ABC ?@8 :>=B0:BV, 157 CB2>@5==S 7>=8 V=3V1C20==S; 2V41C20;0AP 7C?8=:0 

@>ABC ?@8 <VF5;V0;P=><C :>=B0:BV 7 B5AB-:C;PBC@>R Fusarium solani 1P.2II; @VAB 

?@83=VGC202AS B5AB-:C;PBC@>R Trichoderma viride N-022 

�=45:A 0=B03>=V7<C – 12 

#5@5;V: ?C1;V:0FV9, C O:8E 28:>@8AB>2CєBьAO HB0<: 2V4ACB=V 

#�%#"$& XYLARIA LONGIPES 2718 

!0720 >@30=V7<C, 02B>@ 284C, @V: >?8AC 284C: 

Xylaria longipes Nitschke, Pyrenomyc. Germ. 1: 14 (1867) 

�;0A8DV:0FVO: Fungi, Ascomycota, Pezizomycotina, Sordariomycetes, 

Xylariomycetidae, Xylariales, Xylariaceae, Xylaria. 

!><5@ HB0<C: 2718 

�7>;ь>20=>: �B0<0=GC: �.$.                                     �0B0: 2020 

�45=B8DV:>20=>: �B0<0=GC: �.$. 

�V1@0=>:  0@BV= ". .                                                 �0B0: 01.10.2020 

�>:0;VB5B: ':@0W=0, �8W2AP:0 >1;0ABP; �CG0=AP:89 @09>=, A. �>@V2:0 

�5?>=>20=> 4> !0FV>=0;ь=>3> 35@10@VN ':@0W=8 (KW-M): KW-M 71588 

�AB>@VO HB0<C 7 <><5=BC 9>3> 284V;5==O: �>;5:FVS :C;PBC@ H0?8=:>28E 3@81V2 

IBK (�=AB8BCB 1>B0=V:8 V<.  .�. )>;>4=>3> !�! ':@0W=8, �8W2, ':@0W=0) ← 

�B0<0=GC: �.$.  

,B0< 35=5B8G=> <>48DV:>20=89: =V  

�84 35=5B8G=> ?V4B25@465=89: PP830524 

$5:><5=4>20=89 <5B>4 4;O B@820;>3> 715@565==O: C ?@>1V@:0E 7V  

A:>H5=8< A5@54>28I5< �#�� 70 4 ± 0,1 °%, =5 1V;PH5 10 <VASFV2 

'<>28 :C;ьB82C20==O:  
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%5@54>28I0:  ��, �#��  

,284:VABP @04V0;P=>3> @>ABC:  

A5@54>28I5 �#��: 1,33±0,07 <</4>1C  

A5@54>28I5  ��: 1,46±0,18 <</4>1C  

&5<?5@0BC@0: 26±0,1 °%  

�@8B8G=V B5<?5@0BC@8: 4 °% B0 40 °%  

$568< >A2VB;5==S: 157 A2VB;0 

 >@D>;>3VO :>;>=V9:  

=0 A5@54>28IV �#�� B0  �� ?>4V1=0: :>;>=VW >:A0<8B>2>-?>2AB8ABV, A?5@HC 1V;V, 7 

G0A>< 7’S2;SєBPAS ?V3<5=B0FVS C 283;S4V B5<=>-AV@>3> :V;PFS =02:>;> B>G:8 

V=>:C;SFVW, :@09 :>;>=V9 =8BG0AB89, =5 ?@8B8A=CB89, @525@7C< :@5<>289, 157 

?V3<5=B0FVW. %B@><8 ?5@5206=> =5@>730;C65=V, F8;V=4@8G=V, 10–40 × 2 << (01> 

;>?0B>?>4V1=V 4> 10 << 702H8@H:8), >;82:>2>-AV@V 7 @>6528<8 25@EV2:0<8 

"A>1;82>ABV 2 C<>20E 3;818==>3> :C;ьB82C20==O 

(A5@54>28I5 �#�, 120 >1\E2, ?>:07=8:8 =0 9-BC 4>1C :C;PB82C20==S): 

�V><0A0: 5,60±0,05 3/; 

�=4>?>;VA0E0@848: 49,67±6,89 <3/3   

�:7>?>;VA0E0@848: 0,27±0,02 3/; 

(5=>;P=V A?>;C:8 (5:AB@03>20=V 7 1V><0A8 @V7=8<8 @>7G8==8:0<8):  

0,53±0,01 <3 ���/3 (5B8;0F5B0B) 

6,60±0,04 <3 ���/3 (5B0=>;) 

14,81±0,29 <3 ���/3 (<5B0=>;) 

�=B8>:A840B=0 0:B82=VABP (5:AB@0:BV2 1V><0A8 C @V7=8E @>7G8==8:0E): 
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41,28±0,33 % (5B8;0F5B0B) 

52,63±0,08 % (5B0=>;) 

89,50±0,04 % (<5B0=>;) 

�=B8<V:@>1=0 0:B82=VABь: =5 A?>AB5@V30;0AP 

�=B03>=VAB8G=0 0:B82VABь:  G0AB:>2> >1@>AB02 :>;>=VW B5AB-:C;PBC@ Aspergillus 

niger VURV-F 822, Penicillium polonicum VURV-F 823 V Fusarium solani 1P.2II.3 B0 

?>2=VABR >1@>AB02 :>;>=VW Candida albicans N-023 ?VA;S 7C?8=:8 @>ABC ?@8 :>=B0:BV, 

157 CB2>@5==S 7>=8 V=3V1C20==S; G0AB:>2> >1@>AB02 :>;>=VR Mucor plumbeus N-018 

V7 7C?8=:>R @>ABC B5AB-:C;PBC@8 ?@8 :>=B0:BV B0 D>@<C20==S< 7>=8 V=3V1C20==S; 

@VAB ?@83=VGC202AS B5AB-:C;PBC@>R Trichoderma viride N-022 

�=45:A 0=B03>=V7<C – 19 

#5@5;V: ?C1;V:0FV9, C O:8E 28:>@8AB>2CєBьAO HB0<: Atamanchuk (2023); 

Atamanchuk and Bisko (2022, 2023b, 2023a); �B0<0=GC: B0 �VAP:> (2022) 

 

#�%#"$& XYLARIA LONGIPES 2726 

!0720 >@30=V7<C, 02B>@ 284C, @V: >?8AC 284C: 

Xylaria longipes Nitschke, Pyrenomyc. Germ. 1: 14 (1867) 

�;0A8DV:0FVO: Fungi, Ascomycota, Pezizomycotina, Sordariomycetes, 

Xylariomycetidae, Xylariales, Xylariaceae, Xylaria. 

!><5@ HB0<C: 2726 

�7>;ь>20=>: �B0<0=GC: �.$.                                     �0B0: 2020 

�45=B8DV:>20=>: �B0<0=GC: �.$. 

�V1@0=>: �5@HBC= ".                                                  �0B0: 13.10.2020 

�>:0;VB5B: ':@0W=0, �V==8FP:0 >1;0ABP, 49°15'08.3"N 28°24'34.1"E 

�5?>=>20=> 4> !0FV>=0;ь=>3> 35@10@VN ':@0W=8 (KW-M): KW-M 71593 
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�AB>@VO HB0<C 7 <><5=BC 9>3> 284V;5==O: �>;5:FVS :C;PBC@ H0?8=:>28E 3@81V2 

IBK (�=AB8BCB 1>B0=V:8 V<.  .�. )>;>4=>3> !�! ':@0W=8, �8W2, ':@0W=0) ← 

�B0<0=GC: �.$.  

,B0< 35=5B8G=> <>48DV:>20=89: =V  

�84 35=5B8G=> ?V4B25@465=89: PP830543 

$5:><5=4>20=89 <5B>4 4;O B@820;>3> 715@565==O: C ?@>1V@:0E 7V  

A:>H5=8< A5@54>28I5< �#�� 01> %� 70 4 ± 0,1 °%, =5 1V;PH5 10 <VASFV2 

'<>28 :C;ьB82C20==O:  

%5@54>28I0:  ��, �#��  

,284:VABP @04V0;P=>3> @>ABC:  

A5@54>28I5 �#��: 1,90±0,09 <</4>1C  

A5@54>28I5  ��: 2,44±0,15 <</4>1C  

&5<?5@0BC@0: 26±0,1 °%  

�@8B8G=V B5<?5@0BC@8: 4 °% B0 38 °%  

$568< >A2VB;5==S: 157 A2VB;0 

 >@D>;>3VO :>;>=V9:  

=0 A5@54>28IV �#�� B0  �� ?>4V1=0: :>;>=VW >:A0<8B>2>-?>2AB8ABV, A?5@HC 1V;V, 7 

G0A>< 7’S2;SєBPAS ?V3<5=B0FVS C 283;S4V B5<=>-AV@>3> :V;PFS =02:>;> B>G:8 

V=>:C;SFVW, :@09 :>;>=V9 =8BG0AB89, =5 ?@8B8A=CB89, @525@7C< :@5<>289, 157 

?V3<5=B0FVW. %B@><8 ?5@5206=> =5@>730;C65=V, F8;V=4@8G=V, 10–40×2 << (01> 

;>?0B>?>4V1=V 4> 10 << 702H8@H:8), >;82:>2>-AV@V 7 @>6528<8 25@EV2:0<8 

"A>1;82>ABV 2 C<>20E 3;818==>3> :C;ьB82C20==O 

(A5@54>28I5 �#�, 120 >1\E2, ?>:07=8:8 =0 9-BC 4>1C :C;PB82C20==S): 

�V><0A0: 7,18±0,06 3/; 
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�=4>?>;VA0E0@848: 41,0±0,66 <3/3   

�:7>?>;VA0E0@848: 0,21±0,02 3/; 

(5=>;P=V A?>;C:8 (5:AB@03>20=V 7 1V><0A8 @V7=8<8 @>7G8==8:0<8):  

1,83±0,06 <3 ���/3 (5B8;0F5B0B) 

10,31±0,29 <3 ���/3 (5B0=>;) 

16,60±0,04 <3 ���/3 (<5B0=>;) 

�=B8>:A840B=0 0:B82=VABP (5:AB@0:BV2 1V><0A8 C @V7=8E @>7G8==8:0E): 

51,91±0,03 % (5B8;0F5B0B) 

86,82±0,07 % (5B0=>;) 

88,99±0,07 % (<5B0=>;) 

�=B8<V:@>1=0 0:B82=VABь: =5 A?>AB5@V30;0AP 

�=B03>=VAB8G=0 0:B82VABь:  G0AB:>2> >1@>AB02 :>;>=VW B5AB-:C;PBC@ Penicillium 

polonicum VURV-F 823 V Fusarium solani 1P.2II.3 B0 ?>2=VABR >1@>AB02 :>;>=VW Mucor 

plumbeus N-018 B0 Candida albicans N-023 ?VA;S 7C?8=:8 @>ABC ?@8 :>=B0:BV, 157 

CB2>@5==S 7>=8 V=3V1C20==S; 2V41C20;0AP 7C?8=:0 @>ABC ?@8 <VF5;V0;P=><C :>=B0:BV 

7 Aspergillus niger VURV-F 822; @VAB ?@83=VGC202AS B5AB-:C;PBC@>R Trichoderma 

viride N-022 

�=45:A 0=B03>=V7<C – 17 

#5@5;V: ?C1;V:0FV9, C O:8E 28:>@8AB>2CєBьAO HB0<: Atamanchuk (2023); 

Atamanchuk and Bisko (2022, 2023b, 2023a); �B0<0=GC: B0 �VAP:> (2022) 

 

#�%#"$& XYLARIA OXYACANTHAE 2789 

!0720 >@30=V7<C, 02B>@ 284C, @V: >?8AC 284C: 
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Xylaria oxyacanthae Tul. & C. Tul., Select. fung. carpol. (Paris) 2: 15 (1863) 

�;0A8DV:0FVO: Fungi, Ascomycota, Pezizomycotina, Sordariomycetes, 

Xylariomycetidae, Xylariales, Xylariaceae, Xylaria. 

!><5@ HB0<C: 2789 

�7>;ь>20=>: �B0<0=GC: �.$.                                     �0B0: 2021 

�45=B8DV:>20=>: �B0<0=GC: �.$. 

�V1@0=>: �B0<0=GC: �.$.                                          �0B0: 20.06.2021 

�>:0;VB5B: ':@0W=0, �8W2AP:0 >1;0ABP, <. �8W2, =0FV>=0;P=89 ?@8@>4=89 ?0@: 

"�>;>AVW2AP:89"; 50°23'23.9"N 30°30'52.5"E 

�5?>=>20=> 4> !0FV>=0;ь=>3> 35@10@VN ':@0W=8 (KW-M): KW-M 71586 

�AB>@VO HB0<C 7 <><5=BC 9>3> 284V;5==O: �>;5:FVS :C;PBC@ H0?8=:>28E 3@81V2 
IBK (�=AB8BCB 1>B0=V:8 V<.  .�. )>;>4=>3> !�! ':@0W=8, �8W2, ':@0W=0) ← 

�B0<0=GC: �.$.  

,B0< 35=5B8G=> <>48DV:>20=89: =V  

�84 35=5B8G=> ?V4B25@465=89: PP830452 

$5:><5=4>20=89 <5B>4 4;O B@820;>3> 715@565==O: C ?@>1V@:0E 7V  

A:>H5=8< A5@54>28I5< �#�� 01> %� 70 4 ± 0,1 °%, =5 1V;PH5 10 <VASFV2 

'<>28 :C;ьB82C20==O:  

%5@54>28I0:  ��, �#��  

,284:VABP @04V0;P=>3> @>ABC:  

A5@54>28I5 �#��: 1,35±0,08 <</4>1C  

A5@54>28I5  ��: 1,19±0,14 <</4>1C  

&5<?5@0BC@0: 26±0,1 °%  

�@8B8G=V B5<?5@0BC@8: 4 °% B0 39 °%  



200 

 

$568< >A2VB;5==S: 157 A2VB;0 

 >@D>;>3VO :>;>=V9:  

=0 A5@54>28IV �#�� B0  �� ?>4V1=0: :>;>=VW ?>2AB8ABV, 7 E28;SAB8< ?@8B8A=CB8< 

:@0є<, A?5@HC 1V;V, 73>4>< =01C20RBP AV@>-:>@8G=52>3> 2V4BV=:C, @525@7C< 

?V3<5=B>20=89, :>@8G=52>3> :>;P>@C 7 ?><0@0=G528< 2V4BV=:>< 

"A>1;82>ABV 2 C<>20E 3;818==>3> :C;ьB82C20==O: =5 4>A;V46C20;8AP 

�=B8<V:@>1=0 0:B82=VABь: 2V4ACB=S 

�=B03>=VAB8G=0 0:B82VABь: @VAB 7C?8=S2AS ?@8 <VF5;V0;P=><C :>=B0:BV 7 :>;>=VS<8 

B5AB-:C;PBC@ Aspergillus niger VURV-F 822, Penicillium polonicum VURV-F 823, 

Fusarium solani 1P.2II B0 Mucor plumbeus N-018; G0AB:>2> >1@>AB02 :>;>=VW B5AB-

:C;PBC@ Candida albicans N-023 ?VA;S 7C?8=:8 @>ABC ?@8 :>=B0:BV, 157 CB2>@5==S 

7>=8 V=3V1C20==S; @VAB ?@83=VGC202AS B5AB-:C;PBC@>R Trichoderma viride N-022 

�=45:A 0=B03>=V7<C – 7,5 

#5@5;V: ?C1;V:0FV9, C O:8E 28:>@8AB>2CєBьAO HB0<: 2V4ACB=V 

 

#�%#"$& XYLARIA POLYMORPHA 2720 

!0720 >@30=V7<C, 02B>@ 284C, @V: >?8AC 284C: 

Xylaria polymorpha (Pers.) Grev., Fl. Edin.: 355 (1824) 

�;0A8DV:0FVO: Fungi, Ascomycota, Pezizomycotina, Sordariomycetes, 

Xylariomycetidae, Xylariales, Xylariaceae, Xylaria. 

!><5@ HB0<C: 2720 

�7>;ь>20=>: �B0<0=GC: �.$.                                             �0B0: 2020 

�45=B8DV:>20=>: �B0<0=GC: �.$. 

�V1@0=>: �5@HBC= ".                                                          �0B0: 05.10.2020 
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�>:0;VB5B: ':@0W=0, �V==8FP:0 >1;0ABP, 49°16'13.8"N 28°26'40.1"E 

�5?>=>20=> 4> !0FV>=0;ь=>3> 35@10@VN ':@0W=8 (KW-M): KW-M 71587 

�AB>@VO HB0<C 7 <><5=BC 9>3> 284V;5==O: �>;5:FVS :C;PBC@ H0?8=:>28E 3@81V2 

IBK (�=AB8BCB 1>B0=V:8 V<.  .�. )>;>4=>3> !�! ':@0W=8, �8W2, ':@0W=0) ← 

�B0<0=GC: �.$.  

,B0< 35=5B8G=> <>48DV:>20=89: =V  

�84 35=5B8G=> ?V4B25@465=89: PP830483 

$5:><5=4>20=89 <5B>4 4;O B@820;>3> 715@565==O: C ?@>1V@:0E 7V  

A:>H5=8< A5@54>28I5< �#�� 01> %� 70 4 ± 0,1 °%, =5 1V;PH5 10 <VASFV2 

'<>28 :C;ьB82C20==O:  

%5@54>28I0:  ��, �#��  

,284:VABP @04V0;P=>3> @>ABC:  

A5@54>28I5 �#��: 3,16±0,49 <</4>1C  

A5@54>28I5  ��: 3,29±0,36 <</4>1C  

&5<?5@0BC@0: 26±0,1 °%  

�@8B8G=V B5<?5@0BC@8: 4 °% B0 37 °%  

$568< >A2VB;5==S: 157 A2VB;0 

 >@D>;>3VO :>;>=V9:  

° =0 A5@54>28IV �#�� :>;>=VW ?>2AB8AB>-20B>?>4V1=V, IV;P=V, A?5@HC 1V;V, 7 

G0A>< =01C20RBP B5<=>-AV@>3> 7010@2;5==S @V7=8E 2V4BV=:V2, :@09 :>;>=V9 =5 

?@8B8A=CB89, E28;SAB89, @525@7C< =01C20є 75;5=C20B>-AV@>3> :>;P>@C 7 

:>=F5=B@8G=8<8 G>@=8<8 :>;0<8. %B@><8 F8;V=4@8G=V, 10–25×2 <<, AV@V 7 

@>6528<8, ?>45:C48 @>730;C65=8<8, 25@EV2:0<8 
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° =0 A5@54>28IV  � :>;>=VW ?>2AB8AB>-20B>?>4V1=V, A?5@HC 1V;V, 7 G0A>< 

=01C20RBP AV@>-75;5=>3> 7010@2;5==S (?V3<5=B0FVS :>;>=V9 A?>AB5@V30єBPAS ?V7=VH5, 

=V6 =0 A5@54>28IV �#��), :@09 :>;>=V9 =5 ?@8B8A=CB89, E28;SAB89, @525@7C< 

=01C20є 75;5=C20B>-AV@>3> :>;P>@C 7 :>=F5=B@8G=8<8 G>@=8<8 :>;0<8=0. %B@><8 

F8;V=4@8G=V, =5@>730;C65=V, 10–25×1–2 <<, AV@V 7 1V;8<8 25@EV2:0<8 B0 15710@2=8<8 

:@0?;8=0<8 5:AC40BC 

"A>1;82>ABV 2 C<>20E 3;818==>3> :C;ьB82C20==O 

(A5@54>28I5 �#�, 120 >1\E2, ?>:07=8:8 =0 9-BC 4>1C :C;PB82C20==S): 

�V><0A0: 10,69 ± 0,13 3/;  

�=4>?>;VA0E0@848: 72,45±2,73 <3/3 

�:7>?>;VA0E0@848: 1±0,02 3/;  

(5=>;P=V A?>;C:8 (5:AB@03>20=V 7 1V><0A8 @V7=8<8 @>7G8==8:0<8):  

0,72±0,21 <3 ���/3 (5B8;0F5B0B) 

7,75±0,04 <3 ���/3 (5B0=>;) 

20,40±0,02 <3 ���/3 (<5B0=>;) 

�=B8>:A840B=0 0:B82=VABP (5:AB@0:BV2 1V><0A8 C @V7=8E @>7G8==8:0E): 

56,33±0,03 % (5B8;0F5B0B) 

86,55±0,20 % (5B0=>;) 

75,70±0,11 % (<5B0=>;) 

"A>1;82>ABV 2 C<>20E ?>25@E=52>3> :C;ьB82C20==O (A5@54>28I5 �#�, 30 4>10): 

�<VAB <5;0=V=V2:  

2,33±0,11 <3/3 (28EV4) 

17,80±0,84 <3/; (?@>4C:B82=VABP) 

�=B8<V:@>1=0 0:B82=VABь:  
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1V><0A0 – 70B@8<:0 @>ABC B5AB-:C;PBC@ Bacillus subtilus �&%% 6633(7>=0 V=3V1C20==S 

12±0,52 <<), Pseudomonas aeruginosa �&%% 10145 (10±0,52 <<), Klebsiella 

pneumoniae �&%%10031 (12±0,41 <<) 

:C;PBC@0;P=0 @V48=0 – Bacillus subtilus �&%% 6633(7>=0 V=3V1C20==S 16±0,49<<), 

Pseudomonas aeruginosa �&%% 10145 (15±0,55 <<), ), Escherichia coli �&%% 25922 

(10±0,32 <<) 

�=B03>=VAB8G=0 0:B82VABь: G0AB:>2> >1@>AB02 :>;>=VW B5AB-:C;PBC@ Aspergillus 

niger VURV-F 822 V Penicillium polonicum VURV-F 823 B0 ?>2=VABR >1@>AB02 :>;>=VW 

Mucor plumbeus N-018 V Fusarium solani 1P.2II.3 ?VA;S 7C?8=:8 @>ABC ?@8 :>=B0:BV, 

157 CB2>@5==S 7>=8 V=3V1C20==S; ?>2V=ABR >1@>AB02 :>;>=VR Candida albicans N-023 

157 7C?8=:8 @>ABC; 2V41C20;0AP 7C?8=:0 @>ABC ?@8 <VF5;V0;P=><C :>=B0:BV 7 

Trichoderma viride N-022 

�=45:A 0=B03>=V7<C – 20 

#5@5;V: ?C1;V:0FV9, C O:8E 28:>@8AB>2CєBьAO HB0<: Atamanchuk and Bisko 

(2022a, 2022b, 2023a, 2023b, 2023c), Atamanchuk et al.(in press), �B0<0=GC: (2022) 

 

#�%#"$& XYLARIA POLYMORPHA 2736 

!0720 >@30=V7<C, 02B>@ 284C, @V: >?8AC 284C: 

Xylaria polymorpha (Pers.) Grev., Fl. Edin.: 355 (1824) 

�;0A8DV:0FVO: Fungi, Ascomycota, Pezizomycotina, Sordariomycetes, 

Xylariomycetidae, Xylariales, Xylariaceae, Xylaria. 

!><5@ HB0<C: 2736 

�7>;ь>20=>: �B0<0=GC: �.$.                                             �0B0: 2020 

�45=B8DV:>20=>: �B0<0=GC: �.$. 

�V1@0=>: �0;>3C@0 ".                                                          �0B0: 26.11.2020 
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�>:0;VB5B: ':@0W=0,  8:>;0W2AP:0 >1;0ABP, �>7=5A5=AP:89 @09>=, 70?>2V4=5 

C@>G8I5 «&@8:@0BAP:89 ;VA». 

�5?>=>20=> 4> !0FV>=0;ь=>3> 35@10@VN ':@0W=8 (KW-M): KW-M 71591 

�AB>@VO HB0<C 7 <><5=BC 9>3> 284V;5==O: �>;5:FVS :C;PBC@ H0?8=:>28E 3@81V2 
IBK (�=AB8BCB 1>B0=V:8 V<.  . �. )>;>4=>3> !�! ':@0W=8, �8W2, ':@0W=0) ← 

�B0<0=GC: �.$.  

,B0< 35=5B8G=> <>48DV:>20=89: =V  

�84 35=5B8G=> ?V4B25@465=89: PP830544 

$5:><5=4>20=89 <5B>4 4;O B@820;>3> 715@565==O: C ?@>1V@:0E 7V  

A:>H5=8< A5@54>28I5< �#�� 01> %� 70 4 ± 0,1°%, =5 1V;PH5 10 <VASFV2 

'<>28 :C;ьB82C20==O:  

%5@54>28I0:  ��, �#��  

,284:VABP @04V0;P=>3> @>ABC:  

A5@54>28I5 �#��: 3,41±0,19 <</4>1C  

A5@54>28I5  ��: 3,94±0,33 <</4>1C  

&5<?5@0BC@0: 26±0,1°%  

�@8B8G=V B5<?5@0BC@8: 4°% B0 38°%  

$568< >A2VB;5==S: 157 A2VB;0 

 >@D>;>3VO :>;>=V9:  

° =0 A5@54>28IV �#�� :>;>=VW ?>2AB8AB>-20B>?>4V1=V, IV;P=V, A?5@HC 1V;V, 7 

G0A>< =01C20RBP B5<=>-AV@>3> 7010@2;5==S @V7=8E 2V4BV=:V2, :@09 :>;>=V9 =5 

?@8B8A=CB89, E28;SAB89, @525@7C< =01C20є 75;5=C20B>-AV@>3> :>;P>@C 7 

:>=F5=B@8G=8<8 G>@=8<8 :>;0<8. %B@><8 F8;V=4@8G=V, 10–25×2 <<, AV@V 7 

@>6528<8, ?>45:C48 @>730;C65=8<8, 25@EV2:0<8 
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° =0 A5@54>28IV  �� :>;>=VW ?>2AB8AB>-20B>?>4V1=V, A?5@HC 1V;V, 7 G0A>< 

=01C20RBP AV@>-75;5=>3> 7010@2;5==S (?V3<5=B0FVS :>;>=V9 A?>AB5@V30єBPAS ?V7=VH5, 

=V6 =0 A5@54>28IV �#��), :@09 :>;>=V9 =5 ?@8B8A=CB89, E28;SAB89, @525@7C< 

=01C20є 75;5=C20B>-AV@>3> :>;P>@C 7 :>=F5=B@8G=8<8 G>@=8<8 :>;0<8. %B@><8 

F8;V=4@8G=V, =5@>730;C65=V, 10–25×1–2 <<, AV@V 7 1V;8<8 25@EV2:0<8 B0 15710@2=8<8 

:@0?;8=0<8 5:AC40BC 

"A>1;82>ABV 2 C<>20E 3;818==>3> :C;ьB82C20==O 

(A5@54>28I5 �#�, 120 >1\E2, ?>:07=8:8 =0 9-BC 4>1C :C;PB82C20==S): 

�V><0A0: 11,07 ± 0,04 3/;  

�=4>?>;VA0E0@848: 83,3±4,88 <3/3 

�:7>?>;VA0E0@848: 1±0,02 3/;  

(5=>;P=V A?>;C:8 (5:AB@03>20=V 7 1V><0A8 @V7=8<8 @>7G8==8:0<8):  

0,68±0,14 <3 ���/3 (5B8;0F5B0B) 

18,45±0,01 <3 ���/3 (5B0=>;) 

21,64±0,03 <3 ���/3 (<5B0=>;) 

�=B8>:A840B=0 0:B82=VABP (5:AB@0:BV2 1V><0A8 C @V7=8E @>7G8==8:0E): 

60,83±0,17 % (5B8;0F5B0B) 

84,24±0,07 % (5B0=>;) 

72,66±0,18 % (<5B0=>;) 

"A>1;82>ABV 2 C<>20E ?>25@E=52>3> :C;ьB82C20==O (A5@54>28I5 �#�, 30 4>10): 

�<VAB <5;0=V=V2:  

15,33±0,43 <3/3 (28EV4) 

113,06±3,32<3/; (?@>4C:B82=VABP) 

�=B8<V:@>1=0 0:B82=VABь:  
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1V><0A0 – 70B@8<:0 @>ABC B5AB-:C;PBC@ Bacillus subtilus �&%% 6633(7>=0 V=3V1C20==S 

11±0,20 <<), Pseudomonas aeruginosa �&%% 10145 (13±0,41 <<), Klebsiella 

pneumoniae �&%%10031 (13±0,38 <<) 

:C;PBC@0;P=0 @V48=0 – Bacillus subtilus �&%% 6633(7>=0 V=3V1C20==S 11±0,41<<), 

Pseudomonas aeruginosa �&%% 10145 (15±0,41<<), Klebsiella pneumoniae 

�&%%10031 (10±0,20 <<) 

�=B03>=VAB8G=0 0:B82VABь:  G0AB:>2> >1@>AB02 :>;>=VW B5AB-:C;PBC@ Aspergillus 

niger VURV-F 822 V Penicillium polonicum VURV-F 823, Fusarium solani 1P.2II.3 B0 

Candida albicans N-023 B0 ?>2V=ABR >1@>AB02 :>;>=VW Mucor plumbeus N-018 ?VA;S 

7C?8=:8 @>ABC ?@8 :>=B0:BV, 157 CB2>@5==S 7>=8 V=3V1C20==S; 2V41C20;0AP 7C?8=:0 

@>ABC ?@8 <VF5;V0;P=><C :>=B0:BV 7 Trichoderma viride N-022 

�=45:A 0=B03>=V7<C – 19,5 

#5@5;V: ?C1;V:0FV9, C O:8E 28:>@8AB>2CєBьAO HB0<: Atamanchuk and Bisko (2022, 

2023b, 2023a, 2023c); �B0<0=GC: (2022); �B0<0=GC: B0 �VAP:> (2022) 

 

#�%#"$& XYLARIA VASCONICA 2728 

!0720 >@30=V7<C, 02B>@ 284C, @V: >?8AC 284C: 

Xylaria vasconica J. Fourn. & M. Stadler, Mycol. Progr. 10(1): 44 (2011) 

�;0A8DV:0FVO: Fungi, Ascomycota, Pezizomycotina, Sordariomycetes, 

Xylariomycetidae, Xylariales, Xylariaceae, Xylaria. 

!><5@ HB0<C: 2728 

�7>;ь>20=>: �B0<0=GC: �.$.                                     �0B0: 2021 

�45=B8DV:>20=>: �B0<0=GC: �.$. 

�V1@0=>: �5I5=:> ..                                                 �0B0: 20.06.2021 

�>:0;VB5B: �8W2AP:0 >1;., "1CEV2AP:89 @09>=, <. $68IV2; 49°58'30.0"N 31°06'39.6"E 
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�5?>=>20=> 4> !0FV>=0;ь=>3> 35@10@VN ':@0W=8 (KW-M): KW-M 71583 

�AB>@VO HB0<C 7 <><5=BC 9>3> 284V;5==O: �>;5:FVS :C;PBC@ H0?8=:>28E 3@81V2 

IBK (�=AB8BCB 1>B0=V:8 V<.  .�. )>;>4=>3> !�! ':@0W=8, �8W2, ':@0W=0) ← 

�B0<0=GC: �.$.  

,B0< 35=5B8G=> <>48DV:>20=89: =V  

�84 35=5B8G=> ?V4B25@465=89: PP830365 

$5:><5=4>20=89 <5B>4 4;O B@820;>3> 715@565==O: C ?@>1V@:0E 7V  

A:>H5=8< A5@54>28I5< �#�� 01> %� 70 4 ± 0,1 °%, =5 1V;PH5 10 <VASFV2 

'<>28 :C;ьB82C20==O:  

%5@54>28I0:  ��, �#��  

,284:VABP @04V0;P=>3> @>ABC:  

A5@54>28I5 �#��: 1,79±0,12 <</4>1C  

A5@54>28I5  ��: 1,59±0,27 <</4>1C  

&5<?5@0BC@0: 26±0,1 °%  

�@8B8G=V B5<?5@0BC@8: 4°% B0 37 °%  

$568< >A2VB;5==S: 157 A2VB;0 

 >@D>;>3VO :>;>=V9:  

=0 A5@54>28IV �#�� B0  �� ?>4V1=0: :>;>=VW 1V;V, ?5@8ABV, 7 GVB:> 28@065=8<8 

<VF5;V0;P=8<8 BS60<8, @525@7C< =01C20є G>@=>3> 7010@2;5==S; =0 A5@54>28IV 

�#�� AB@><8 F8;V=4@8G=V, @>3>284=V, 15–20×2–4 <<, AV@V 7 1V;8<8 25@EV2:0<8, 

?>S20 AB@>< ?@8 :C;PB82C20==V =0 A5@54>28IV  � =5 A?>AB5@V30;0AP 

"A>1;82>ABV 2 C<>20E 3;818==>3> :C;ьB82C20==O: =5 4>A;V46C20;8AP 

�=B8<V:@>1=0 0:B82=VABь: 2V4ACB=S 



208 

 

�=B03>=VAB8G=0 0:B82VABь: @VAB 7C?8=S2AS ?@8 <VF5;V0;P=><C :>=B0:BV 7 :>;>=VS<8 

B5AB-:C;PBC@ Aspergillus niger VURV-F 822, Penicillium polonicum VURV-F 823 B0 

Fusarium solani 1P.2II; G0AB:>2> >1@>AB02 :>;>=VW B5AB-:C;PBC@ Mucor plumbeus N-

018 B0 Candida albicans N-023 ?VA;S 7C?8=:8 @>ABC ?@8 :>=B0:BV, 157 CB2>@5==S 7>=8 

V=3V1C20==S; @VAB ?@83=VGC202AS B5AB-:C;PBC@>R Trichoderma viride N-022 

�=45:A 0=B03>=V7<C – 10 

#5@5;V: ?C1;V:0FV9, C O:8E 28:>@8AB>2CєBьAO HB0<: 2V4ACB=V 
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�"��&"� �. !'���"&��!� #"%���"�!"%&� ITS ,&� �� ����� 

$"�' XYLARIA � �"���*��� �'�Ь&'$ ,�#�!�"��) �$���� (���), 
��#"!"��!� �" ���� ��!�) GENBANK 

 

�84 

!><5@ 

HB0<C 2 

�>;5:FVWW 

��� 

!><5@ 

35@10@=>3> 

7@07:0 

�>4 4>ABC?C 4> 

?>A;V4>2=>AB59 C 107V 

40=8E GenBank 

X. ellisii 2724 KW-M 71584 PP830367 

X. hypoxylon 2725 KW-M 71585 PP830377 

X. longipes 2718 KW-M 71588 PP830524 

X. longipes  2726 KW-M 71593 PP830543 

X. oxyacanthae 2789 KW-M 71586 PP830452 

X. polymorpha  2720 KW-M 71587 PP830483 

X. polymorpha 2736 KW-M 71591 PP830544 

X. vasconica 2728 KW-M 71583 PP830365 

 


