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 Porodaedalea 
niemelaei M. Fischer  Trichoderma atroviride Bissett,  

 Larix gmelinii (Rupr.) Rupr.,  
.  

.  
- ;  

.  
 PnB-13 Porodaedalea niemelaei .  

 39%;  1,6 ; -
 1,8 ;  –  1,5 ;  

 –  1,2 ;    1,5 .  P. niemelaei  
T. atroviride -

;  0,15–0,22 -
 0,14–0,18 ,  

 (Trametes versicolor, Armillaria mellea s.l., Heterobasidion parviporum).  
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,  
.  

-
 [1–3]. 

 Porodaedalea, ,  
 – , -

 [4–6].  Porodaedalea niemelaei –  
,  

, , 
-

 [7]. , -
, -

. -
 PnB-13 Porodaedalea niemelaei,  

 PnD-13 Trichoderma atroviride -
 Larix sibirica L.  Populus tremula L.   

. 

 

 PnB-13 , -
 Porodaedalea niemelaei  2013 .  Larix 

gmelinii (Rupr.) Kuzen. .  ( ) (N 71° 41,97'  100° 
34,54').  Larix gmelinii,  P. niemelaei, -

 PnD-13  Trichoderma atroviride.  
-

 [8].  ITS- . -
 Genbank (  KU687403  KU687404). 

 0,5% -
 [8].  Larix sibirica L.  Populus tremula L. 

 70%  20±1 °  25 . -
,  

 3 .  
,  [9]. -

-
, , - -

 [10].  Trichoderma atroviride  Porodaedalea 
niemelaei  [11].  
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- ,  Porodaedalea niemelaei -

; , , -
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.  
 KHO- , , -
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18–20 ° , , , -

;  4  28 ° . ,  PnB-13 P. niemelaei 
-

 20 ° . 
 

-  Larix sibirica  Populus tremula 
. -

, -
, -

.  3,1  
, .  60% 

, -
 45–46% .,  1,6  

. ,  
 86%  91% – ,  

 ( . 1, 2).  
,  

- , -
 

.  PnB-13 P. niemelaei -
.  39%;  1,6 -

;  1,8 ; -
 –  1,5 ;  –  1,2 . -

 1,5  ( . 1).  
 PnD-13 T. atroviride -

.  
,  15%. -

- , -
 PnD-13 T. atroviride,  PnB-13 P. niemelaei,  

, . 

 1.   

 
, % . c  

 
 

Porodaedalea 
niemelaei 

Trichoderma 
atroviride 

Porodaedalea + 
Trichoderma 

 2,8 4,3 4,4 2,8 
 23,3 12,9 16,9 13,7 

 45,1 30,7 38,6 34,2 
 68,4 43,6 55,5 47,8 

 23,8 20,2 23,7 20,4 
 – 38,9 14,9 28,9 

 92,2 64,8 79,2 68,2 

 2.  

 
, % . c  

 
 

Porodaedalea 
niemelaei 

Trichoderma 
atroviride 

Porodaedalea + 
Trichoderma 

 8,7 6,6 5,3 3,5 
 15,0 12,2 13,5 13,3 

 46,0 33,8 30,9 37,7 
 61,0 45,7 44,4 51,0 

 24,6 22,7 21,8 24,1 
 – 25,0 28,2 18,6 

 85,6 68,7 66,2 75,0 
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-
 ( . 2).  25–28%  

.  
 1,3–1,6 ;  1,3 

; -,  – -
 1,2; 1,4  1,1 .  

, -
, .  

, , -
 PnB-13  P. niemelaei, -

, -
. , , -

.  
,  

: -
 (  

PnB-13) . -
,  

.  
,  PnB-13 -

 14- -
,  0,15–0,22  

 0,14–0,18 – .  14  42- -
,  21  42-  –  

 ( .).  
 PnD-13 T.atroviride  0,14–0,21 

 14  42- ;  –  0,15–0,19 -
 14-  P.niemelaei. -

,  
:  0,13–0,18 ;  0,12–0,19 . 

 Porodaedalea niemelaei -
,  

. 3). ,  0,19–
0,23  –  0,18–0,27  – ; -

 Trametes versicolor  Armillaria mellea s.l. -
 P.niemelaei , , -

,  21-  
. 

 

 
Porodaedalea niemelaei 

 Trichoderma atroviride  
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 3.  ( )  ( )  
 

 ,   
 20 ° ** 14 21 

Porodaedalea niemelaei 0,19/0,18* 0,21/0,22 0,9/0,9 
Heterobasidion parviporum 0,21/0,20 0,20/0,18 1,3/1,2 
Trametes versicolor 0,20/0,19 0,24/0,22 2,1/1,9 
Armillaria mellea s.l. – *** 0,19/0,27 0,2/0,3 

. *  – ;  – ; **  14- ; 
***  

- -
-

, , , , .  Trichoderma -
, .  

,  
 T. atroviride  1×106 . -

 T. atroviride  30% (  – 1 );  14-  
 60%  (2 );  21-  –  

 100%  (3 ). , ,  
 T. atroviride  

 in vitro. 
 P. niemelaei  

T. atroviride , , -
. 

 
 Porodaedalea niemelaei  Trichoderma atroviride -

, .  
 

, .  
 Porodaedalea niemelaei –  39%; -

 1,6 ;  –  1,2 . Porodaedalea niemelaei 
 Trichoderma atroviride  

.  PnB P. niemelaei -
,  14- , 

 0,15–0,22  0,14–0,18 –  
, .  

 PnD-13 Trichoderma atroviride -
 Porodaedalea niemelaei,  

.  
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Litovka Y.A.1,2*, Pavlov I.N.2, Ryazanova T.V.1, Litvinova E.A.1, Chuprova N.A.1 WOOD-DESTROYING PROPER-

TIES OF PORODAEDALEA NIEMELA M. FISCHER AND TRICHODERMA ATROVIRIDE BISSETT FROM PERMA-
FROST AREA 

1 Siberian State Aerospace University. Academician M.F. Reshetnev, pr. Mira, 82, Krasnoyarsk, 660049 (Russia), 
e-mail: litovkajul@rambler.ru 
2 Institute of Forest. V.N. Sukachev, Siberian Branch of the Russian Academy of Sciences, Akademgorodok, 50/28, 
Krasnoyarsk, 660036 (Russia) 
Presents the results of a research of wood-destroying properties Porodaedalea niemelaei M. Fischer and Trichoderma 

atroviride Bissett.  The  strains  were  isolated  in  pure  culture  from  the  fruiting  body  and  larch  wood  (Larix gmelinii 
(Rupr.) Rupr.) in permafrost. Studied phenol oxidase activity and biodegradation of waste wood at their solid-state fermenta-
tion. Under laboratory conditions, fungi colonize deciduous and coniferous substrates in monoculture and co-culture. Biocon-
version depends on the enzymatic activity of strains and chemical characteristics of the growth substrate. Maximum of wood-
destroying activity observed in strain PnB-13 Porodaedalea niemelaei on sawdust of aspen. The loss of weight of the substrate 
was 39%; polysaccharide content decreased to 1,6 times in comparison with the initial substrate; lignin – in 1.2 times. The con-
centration of water-soluble substances increased 1,5 times. P. niemelaei and T. atroviride produce extracellular oxidase of lig-
nolytic complex in the solid-phase cultivation of plant residues. Enzyme activity was 0,15–0,22 u/g s on sawdust of larch and 
0,14–0,18 u/g s on sawdust of aspen, which is comparable to the phenol oxidase activity of other xylotrophic basidiomycetes 
(Trametes versicolor, Armillaria mellea s.l., Heterobasidion parviporum). 

Keywords: Porodaedalea niemelaei, Trichoderma atroviride, biodegradation, waste wood, solid-state cultivation, ligno-
carbohydrate complex, phenol oxidase activity. 
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