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Abstract            The destruction of damaging microorganisms and competitor 
fungi which are found in cellulosic structure of growing substrate are made by 
thermic disinfection, this being the most important technological operation 
which ensure constancy  production of Pleurotus mushrooms on entire 
production cycle. The application of thermic treatment require the highest  
expenditure of current in the technological sequence being compulsory in our 
days, for the reason that, permanently go in search of solutions which 
improve  existing  methods and in the same time reducing working expenses. 
    In this writing is presented a new method of disinfection for  cellulosic 
structure  of nutritive growing substrate, named  “multiple thermic disinfection” 
and also its effects on Pleurotus ostreatus  potentiality production. 
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A certain and stable production  of  Pleurotus 

mushrooms is achieved  because of nutritive cellulosic 
substrate proper from point of view of  phytosanitary. 
This property is made by a chemical disinfection 
and/or  thermic disinfection  of  its constituent , 
adopting  different methods and  specific equipment of 
this operation.  

Methods in which the thermic disinfection is made 
are: 

- container for small quantity ; 
- platform  protected with polyethylene; 
- specific rooms (corridor of pasteurization) 

provide with steam and ventilation equipment, 
for large quantity. 

Achieving  the first  and the second category of 
method , after the way of work are: 

a) – disinfection in water 50-55 °C (scaled); 
b)  - disinfection boiling  straight on the 

flame; 
c)  - steamy disinfection : 

c1) – disinfection on the platform 
protected with polyethylene; 
c2) - disinfection  of entire cellulosic 
substrate; 
c3) – disinfection in plastic boxes one 
above other. 

The container with one or two perforated plaques 
provided with flame burnings were a lot of time  main 
equipment for disinfection  cellulosic material  used by  

the producers with little and middle capacity of 
production. In the mushroom farms with high capacity 
of production of Pleurotus mushrooms there was 
necessary  to be applied  a method of disinfection of 
cellulosic materials. This was effectuated at S.C. 
Electrica Popescu S.R.L. –Leu.  
       So it was  materialized an equipment of multiple 
thermic disinfection of cellulosic material,  succeed by 
a sudden cooling . 
       Cellulosic  materials for preparing nutritive 
substrate are barley straws and beech tree sawdust in 
different  ratio. 

Multiple thermc disinfection is made in two phase 
(submerged thermic disinfection  in containers with 
solutions included  Topsin, Benlate, Formol, 
temperature of  80 ±  2°C, 12 hours  and  UVC lamps 
for microbiological disinfection  of environment from 
the containers room activated;  steamy disinfection in a 
specific  room  in which is made and maintained  80 ±  
2°C for 4 hours) succeeded by cooling of cellulosic 
materials in a special room provided with  cooling 
system, microbiological filtration, UVC and 
temperature and humidity sensors. Cooling of 
cellulosic materials at 25-30 °C suitable for spawning 
is made for 4 hours. After multiple thermic disinfection 
and cooling cellulosic materials succeed the other 
phases from technological sequence: the mixing, the 
spawning, application of amendments, put in bags, 
incubation, fructification induction, fructification, 
maintenance of growing, harvest. 
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Material and Method  
 

The experience regarding application of the new 
method of “multiple thermic disinfection” like a new 
alternative at known methods of disinfection of 
nutritive cellulosic substrate was made in mushroom 
farm S.C.Sere Popescu S.R.L. Leu – Dolj. 

It was initiated a three-factorial experience in 
which experimental factors are: 

The factor A – the method of disinfection of  
n.c.s.: 

     a1 – the method of disinfection boiling  
straight on the flame; 
     a2 -  the method of disinfection in water 50-
55 °C (scaled); 
     a3 -  the method of multiple disinfection. 
 

The factor B – hybrid grown: 
    b1 - HK 35; 
    b2 – P 24. 

 The factor  C –composition of nutritive 
cellulosic substrate: 

    c1 – barley straws 60% and sawdust 40%; 
    c2 -  barley straws 50% and sawdust 50%. 

Cellulosic materials used were barley straws 
(60%) and beech tree sawdust (40%). 

Hybrids used were HK 35 and P 24. 
Length of time of growing cycle was two months, 
in 10 January 2009 and 31 March 2009 period.  

 
Results and Discussions                                      

 
The results of scientific research regarding 

adoption of a new method named “multiple 
disinfection method” for disinfection of ingredients of 
nutritive cellulosic disinfection are explained in the 
table 1 and 2 and chart 1, drawing a parallel with other 
two older known and used methods, namely the boiling 
straight on the flame and in water 50-55 °C (scaled). 

Comparatively there are presented the production 
realized at both hybrids HK 35 and P 24 on the 
nutritive substrates with different ratio of barley straws 
and beech tree sawdust. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Surveying the two tables result: 
- the production of the two hybrids is different 

by reason of disinfection methods and  by 
reason of ingredients of nutritive cellulosic 
substrate; 

- for the first two disinfection methods used, 
these being known by the Pleurotus 
mushroom growers, the production is  12,0 -
14,2 kg/100 kg n.c.s. in a1 (boiling straight on 
the flame) and 13,0 -15,6 kg/100 kg n.c.s. in 
a2 (water 50-55 °C - scaled); 

-  the third method “multiple disinfection 
method” (a3) being something new in 
technology of production for the two on 
substrates with different ratio  is sometime 
double comparatively with a1 and a2, 19,0  and  
28,8 kg/100 kg n.c.s. 

- between the two hybrids, HK 35 is better by 
reason of quantity and P 24 is better by reason 
of quality (average weight of one mushroom); 

        On the base of statistic-mathematics calculations, 
specific of variation analyze method, the signification 
of different production achieved by comparation made 
sa a result of interdependence experimental factors are 
proved in the table3. The production achieved in a3 
(multiple disinfection method) by comparison with a1 
(boiling straight on the flame) and a2 (water 50-55 °C 
- scaled) is covered statistic the significations of 
different production being very positivly signification. 
        The signification of different production between 
b1 and b2 are very negativly signification, that prove 
incotestable superiority from viewpoint of 
productivity of HK 35 by comparation with P 24. 

          From the viewpoint of composition of nutritive 
cellulosic substrate is not any production difference, 
that prove it can use both recipes for preparation of 
n.c.s.Making an analyze  of point 4-14 results that in 
14 cases the significative of production differences 
because of interaction of experimental factors are 
positively, in 2 cases are significative  distinctly 
positively, in 4 cases are distinctly and very 
significative negatively , in the rest of cases not being 
any signification. 
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Table  3 
Individual influences and interaction between experimental factors  (disinfection method and nutritive cellulosic 

substrate recipe) on  Pleurotus sp. Mushroom production  
 (HK 35 and P - 24) 

Variant 
Average 

production 
(kg/___) 

 
Relatively 
production 

(%) 

The difference  
(± kg/___) 

Signification of 
difference  

1. The influence of disinfection method of nutritive celluosic substrate  
a2-a1 14,33 13,23 108,32 1,10 - 
a3-a1 23,50 13,23 177,69 10,28 *** 
a3-a2 23,50 14,33 164,05 9,18 *** 

DL 5%=1,77                  DL 1%=2,69                    DL 0.1%=4,32 
2.The influence of hybrid grown 

b2-b1 15,22 18,82 80,87 -3,60 000 
                     DL 5%= 1,14             DL 1%=1,58            DL 0.1% =2,17 

3. The influence of recipe  of nutritiv cellulosic substrate  
c2-c1 16,38 17,65 92,82 -1,27 - 

                   DL 5%=  1,54   DL 1%= 2,09     DL 0.1%=2,79 
4. The influence of interaction between different disinfection methods of nutritive cellulosic substrate and 

the same hybrid or different hybrids  
a2b1-a1b1 15,20 14,05 108,19 1,15 - 
a3b1-a1b1 27,20 14,05 193,59 13,15 *** 
a3b1-a2b1 27,20 15,20 178,95 12,00 *** 
a2b2-a1b2 13,45 12,40 108,47 1,05 - 
a3b2-a1b2 19,80 12,40 159,68 7,40 *** 
a3b2-a2b2 19,80 13,45 147,21 6,35 *** 
a2b2-a1b1 13,45 14,05 95,73 -0,60 - 

                      DL 5%=2,26                 DL 1%=3,29            DL 0.1%=4,98 
5. The influence of interaction  between the same disinfection method of nutritive cellulosic substrate and 

differnt hybrids 
a1b2- a1b1 12,40 14,05 88,26 -1,65 - 
a2b2- a2b1 13,45 15,20 88,49 -1,75 - 
a3b2- a3b1 19,80 27,20 72,79 -7,40 000 

                    DL 5%=1,98                DL 1%=2,73              DL 0.1%=3,76 
6. The influence of interaction between the same disinfection method and different nutritive cellulosic 

substrate recipes  
a1c2- a1c1 12,95 13,50 95,93 -0,55 - 
a2c2- a2c1 13,90 14,75 94,24 -0,85 - 
a3c2- a3c1 22,30 24,70 90,28 -2,40 - 

                       DL 5%=2,67               DL 1%=3,62              DL 0.1%=4,83 
7. The influence of inetraction between the same hybrid and diffrent nutritive cellulosic 

substrate recipes 
b1c2- b1c1 18,10 19,53 92,66 -1,43 - 
b2c2- b2c1 14,67 15,77 93,02 -1,10 - 

                             DL 5%=2,18             DL 1%=2,95            DL 0.1%=3,95 
8. The influence of interaction between diffrent hybrids and the same nutritive cellulosic 

substrate recipe   
b2c1- b1c1 15,77 19,53 80,72 -3,77 000 
b2c2- b1c2 14,67 18,10 81,03 -3,43 00 
b2c2- b1c1 14,67 19,53 75,09 -4,87 000 

                  DL 5%=1,92              DL 1%=2,62           DL 0.1%=3,53 
9. The influence of interaction between diffrent disinfection methods of nutritive cellulosic 

substrate  and the same recipe or diffrent recipes of its 
a2c1- a1c1 14,75 13,50 109,26 1,25 - 
a3c1- a1c1 24,70 13,50 182,96 11,20 *** 
a3c1- a2c1 24,70 14,75 167,46 9,95 *** 
a2c2- a1c2 13,90 12,95 107,34 0,95 - 
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a3c2- a1c2 22,30 12,95 172,20 9,35 *** 
a3c2- a2c2 22,30 13,90 160,43 8,40 *** 
a2c2- a1c1 13,90 13,50 102,96 0,40 - 

               DL 5%=2,58                DL 1%=3,67                 DL 0.1%=5,36 
10. The influence of interaction between the same disinfection method and the same hybrid and diffrent 

nutritive cellulosic substrate recipes 
a1b1c2- a1b1c1 13,90 14,20 97,89 -0,30 - 
a2b2c2- a2b2c1 13,00 13,90 93,53 -0,90 - 

      
        DL 5%=3,77               DL 1%=5,11              DL 0.1%=6,83 

11. The influence of interaction between the same disinfection method and the same nutritive 
cellulosic substrate recipe and diffrent hybrids 

a1b2c1- a1b1c1 12,80 14,20 90,14 -1,40 - 
a2b2c2- a2b1c2 13,00 14,80 87,84 -1,80 - 

           DL 5%=3,32               DL 1%=4,53                   DL 0.1%=6,12 
12. The influence of interaction between diffrent disinfection methods of nutritive cellulosci 

substrate and the same hybrid and the same nutritive cellulosic substrate recipe 
a2b1c1- a1b1c1 15,60 14,20 109,86 1,40 - 
a3b1c1- a1b1c1 28,80 14,20 202,82 14,60 *** 
a3b1c1- a2b1c1 28,80 15,60 184,62 13,20 *** 
a2b1c2- a1b1c2 14,80 13,90 106,47 0,90 - 
a3b1c2- a1b1c2 25,60 13,90 184,17 11,70 *** 
a3b1c2- a2b1c2 25,60 14,80 172,97 10,80 *** 
a2b2c1- a1b2c1 13,90 12,80 108,59 1,10 - 
a3b2c1- a1b2c1 20,60 12,80 160,94 7,80 *** 
a3b2c1- a2b2c1 20,60 13,90 148,20 6,70 ** 
a2b2c2- a1b2c2 13,00 12,00 108,33 1,00 - 
a3b2c2- a1b2c2 19,00 12,00 158,33 7,00 *** 
a3b2c2- a2b2c2 19,00 13,00 146,15 6,00 ** 

        DL 5%=3,49               DL 1%=4,87              DL 0.1%=6,86 
 

Conclusions and Recommendation 
 
• The utilisation of different disinfection 

methods of nutritive cellulosic substrate for growing 
Pleurotus mushrooms have determinated to achieved 
diffrent production to belong to grown hybrid and 
recipe of substrate.  

• The production achieved under the influence 
of factor A is 13,3 % in a1 (boiling straight on the 
flamme),  14,4 % în a2 ( water 50-55 °C-scaled) and 
23,5 % în a3 (the new multiple disinfection method). 

• The production achived in a3 (multiple 
disinfection method) is obvious diffrent from the 
production achieved in a1 and a2, the difference 
percentage is 76,7 % bigger than in a1.  The production 
achieved in a2 (water 50-55 °C-scaled) is  only 8,3 % 
bigger than in  a1. 

• From viewpoint of grown hybrids its point out 
HK 35 which production is influenced of method a1 
(boiling straight on the flamme) and  a2 (water 50-55 
°C-scaled)  12,1 % and 11,2 %  bigger than production 
of hybrid P-24, and under influence of a3 method 
(multiple disinfection method) that increase until 27,2 
%. 

• The influence of nutritive cellulosic substrate 
recipe  make production differnces which is  not 

covered statistic , so the recipe have not any  
emphasize. 

• The general conclusion is that the utilisation 
of hybrid HK 35 for multiple disinfection method  
achieved  production with .is covered statistic by 
comparison with P 24  and the other two methods. 
It is recommanded to contiune and to study thoroughly 
and also the calculation of economic efficiency for 
strengthen conclusion results.  
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