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ABSTRACT 
 

The objective of this research was to find out the best type and dose of anorganic fertilizers in order to 
increase the yield of White Oyster Mushroom. The research was conducted in December 2007 - May 2008, at  
Lowokwaru, Malang, Indonesia  ± 500 m a.s.l and the temperature is 24-32 ºC. The research used Randomized 
Block Design consisting nine treatments and three replications. The treatment were : P0 : no application;  P1 :  
0.25 g SP-36; P2 :  0.50 g SP-36; P3 : 0.75 g SP-36; P4 : 1.00 g SP-36; P5 : 0.25 g NPK; P6 : 0.50 g NPK; P7 :  
0.75 g NPK and P8 : 1.00 g NPK/1000 g  medium. The parameters observed are : the first time  pinhead 
appeared, the number of fruit body, the diameter of fruit White body,  total fresh weight of fruit body and the 
frequency of harvest. The result showed that application of NPK Fertilizers at level 0.25 - 0.75 g/100 g medium 
resulted  the earliest  first pinhead budding and  the highest frequency of harvest. Application of NPK Fertilizers 
at level 0.25g/100 g medium showed also the highest total fresh weight of fruit body production in the period of 
155 days after inoculation. There was no significantlydifference of the diameter and the number of fruit body 
among the treatments. 
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Introduction   

 
White oyster mushroom (Pleurotus florida) was generally called as wooden mushrooms, as this mushrooms 

are widely grown in medium of rotted wood. Mushrooms are rich in carbohydrates, vitamins, proteins and 
minerals  useful for consumption. Due to these nutrients content, the demand for this mushrooms recently 
increases. Several efforts have been done to improve the results of white oyster mushroom, one of this is 
through intensification including manipulation of composition of the planting medium. Planting mediums are 
generally prepared with better texture and containing more complete nutrients which support  better growth and 
production of white oyster mushrooms.  

Growth rate of white oyster mushroom affected by many factor, such as pH, water content, temperature and 
nutrition of medium (Moerdiati, et al., 2007). Fungus, including white oyster mushroom is highly dependent on 
the growth medium to meet their nutritional requirement (Gunawan, 2000). Therefore, the medium for the fungi 
must be able to provide all nutrients required for growth and development of fungi. During  the growth and 
development, nutritional required by white oyster mushroom are supplied by the medium either  in the form of 
elements, ions, or simple molecules. The main nutrients required are carbon, nitrogen, minerals and vitamins 
(Suriawira, 2000). Wood sawdust is  material that can be used as  growth medium of white oyster mushroom 
because containing cellulose, hemicellulose, and lignine that needed by white oyster mushroom (Kartika, et al., 
1995). Sawdust is generally used as main component of planting medium for white oyster mushroom 
cultivation. Other supplementary materials are bran / rice bran, lime, CaCO3 and water (Parjimo and Andoko, 
2007). The application of fertilizer in the planting medium may improve the results of the white oyster 
mushroom. The objective of this research was to find out the best type and dose of anorganic fertilizers in order 
to increase the yield of White Oyster Mushroom on sawdust based medium. 
 
Material and Methods 
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Research was conducted in December 2007 - May 2008, in mushroom houses or called as kumbung in 
Indonesia at   Lowokwaru, Malang, Indonesia  ± 500 m above the sea level with an average temperature of 24-
32 ºC and relative humidity of 80-95%. The tools used were measuring cups, scales, rulers, shovels, boilers, 
sprayer and hygrometer and the material was heat-resistant plastic/ polypropylene, rubber bands, cotton, 2.5 cm 
diameter pipe paralon, 70% alcohol, spirits, white oyster mushrooms seeds, sawdust, rice bran, CaCO3, 
limestone (CaSO4), water, NPK (16:16:16) and SP-36 fertilizer.  

This research used randomized block design (RBD) consisting of nine treatments and three replications, 
where in each replication there were 10 baglogs. The treatments were P0 : no application of fertilizer; P1 : 0.25 
g SP-36 /1000 g medium; P2 : 0.50 g SP-36/1000 g medium; P3 : 0.75 g SP-36 /1000 g medium; P4 : 1.00 g SP-
36/1000 g medium; P5 : 0.25 g NPK/1000 g  medium; P6 : 0.50 g NPK/1000 g   medium; P7 : 0.75 g NPK/1000 
g medium, and P8 : 1.00 g NPK/1000 g medium. Parameters observed included the first time of pinhead 
budding, the number of fruit body, the diameter of  fruit body, total fresh weight of fruit body and the frequency 
of  harvest. All paraemeters of all treatments were observed only upto 155 days after inoculation. The data were 
analyzed by analysis of variance (F test at level 5%) and if there is significant effect of the treatment on 
parameters then the data were further analyzed using LSD 5% level. 
 
Results and Discussion 
 

Application of 0.25 g NPK fertilizer/1000 g medium (treatment P5) showed the fastest first time  pinhead 
budding, but not different from the application of SP-36 fertilizer 0.75 g/1000 g medium (P3), application of 
NPK 0.50 g/1000 g medium (P6) and the application of NPK 0.75 g/1000 g  medium (P7) (Table 1).  

The highest frequency of harvest was also achieved by the application of 0.25 g NPK fertilizer/1000 g  
medium (P5) which was not significantly different from the application of 0.50 g NPK fertilizer/1000 g medium 
(P6), 0.75 g NPK fertilizer/1000 g medium (P7), and 1.00 g NPK fertilizer/1000 g medium (P8) (Table 1). 
Application of NPK fertilizer at 0.25 g to 1.00 g/1000 g medium increased the frequency of harvest, but not by 
the application of SP-36 fertilizer at doses 0.25 g to 1.00 g/1000 g medium.  

The application of 0.25 g NPK fertilizer/1000 g medium also showed the highest total fresh weight of fruit 
body at 155 days after inoculation (181.0 g/baglog) (Table 1) . While the diameter and number of fruit body was 
not significantly different among the treatments (Table 2).  
 
Table 1: Average First Time Pinhead Budding, Frequency of Harvesting and Total Fresh Weight of  Fruit Body upto 155 Days After  
              Inoculation 

Application of Fertilizers / 1000 g  
Medium 

The First Time Pinhead Budding 
(days after inoculation) 

Frequency of Harvesting 
(Times) 

Total Fresh Weight of 
Fruit Body (g) 

P0 (No fertilizer application) 69.7 bc 1.07 a 141.7 a 
P1 (0.25 g SP-36) 85.7 d 1.20 abc 133.3 a 
P2 (0.50 g SP-36) 82.7 cd 1.17 ab 137.0 a 
P3 (0.75 g SP-36) 62.9 ab 1.20 abc 152.7 a 
P4 (1.00 g SP-36) 89.5 d 1.20 abc 144.7 a 
P5 (0.25 g NPK) 54.4 a 1.50 d 181.0 b 
P6 (0.50 g NPK) 57.8 ab 1.30 bcd 137.3 a 
P7 (0.75 g NPK) 67.4 ab 1.40 cd 149.7 a 
P8 (1.00 g NPK) 92.1 d 1.40 cd 155.0 a 
LSD 5% 13.87 0.20 25.64     
Notes: Values in the same columns accompanied by the same letters showed not significantly different at LSD 5%. 

 
Application of NPK fertilizer in the medium could accelerate the pinhead budding better than other 

treatments, control treatment and the application of SP-36 fertilizer. This was mainly due to the availability of  
N element in medium from NPK which is required by the mushroom at the time of vegetative growth, mainly 
the growth of mycelium. One of the important nutrients required for growth of mycelium in addition to lignin, 
cellulose and hemicellulose is proteins (Chang and Miles, 1987). N element in the medium is used for protein 
synthesis. If the N element in the medium is available in sufficient quantity, then protein synthesis will run 
smoothly so that the mycelium can grow well. Mycelium is a collection of tissues which differentiatie further 
into caps and stalks of  fruit body which is called as pinhead.  

Good mycelium growth will affect the speed of fruiting bodies formation (Moerdiati et al., 1999). It is 
generally the better the growth of mycelium, the faster the time of first  pinhead budding and mushroom fruit 
body formation. The fast growth of mushroom must increase the frequency of harvest as well as the total fresh 
weight of mushroom fruit body harvested for a longer period after inoculation, as happened on the application of 
0.25 g NPK fertilizer treatment (P5). However, total fresh weight of fruit body due to the application of NPK 
fertilizer at level 0.50 and 0.75 g/1000 g medium  (P6 and P7) was lower than those due to the application of 
0.25 g NPK fertilizer (P5), although the previous treatments showed faster pinhead budding and higher 
frequency of harvest but shorter period of live to produce fruit body.  



821 
Adv. in Nat. Appl. Sci., 6(6): 819-822, 2012 
 

 

Higher level of NPK fertilizer application resulted longer time of first pinhead budding. This is apparently 
because of the high content of N element in the medium dominate the vegetative growth, so it takes longer time 
for the formation of pinhead. The available nutrients are used for mycelium growth, so the mycelium becomes 
thicker and inhibits the formation of fruit body (Pathmashini, 2008).  Hence, the frequency of harvest will be 
less at 155 days after inoculation as well as  the total fresh weight of mushroom fruit  body.  

 
Table 2: Diameter  and the Number of Fruit Body at the First Harvest 

Application of Fertilizers/1000 g   Medium Diameter of Fruit Body (cm) Number of Fruit Body 
P0 (No fertilizer application) 6.32 11.10 
P1 (0.25 g SP-36) 6.44 12.40 
P2 (0.50 g SP-36) 7.06 11.50 
P3 (0.75 g SP-36) 6.87 10.70 
P4 (1.00 g SP-36) 6.59 11.67 
P5 (0.25 g NPK) 7.62 9.20 
P6 (0.50 g NPK) 7.25 9.67 
P7 (0.75 g NPK) 6.55 11.60 
P8 (1.00 g NPK) 6.33 14.07 
LSD 5% ns ns 
ns : not significantly at LSD 5% 

 
In general, the first pinhead budding on the control treatment (without fertilizer application) was faster than 

those on the application of SP-36 fertilizer. This indicated that nutrient content of existing medium mainly 
protein from rice bran is able to support the growth of mycelium which later developed into a pinhead. While on 
treatment with the application of SP-36 fertilizer, increasing the P element from the fertilizer which was not 
accompanied with the increase of N element caused interruption in availability of protein in the medium which 
brought about the slower growth of mycelium. The slow growth of mycelium causes the formation of pinhead 
become longer.  

Frequency of harvest and total fresh weight production without the applicaition of fertilizer treatments 
showed similar results with the application of low SP-36 fertilizer. Pinhead formation and when the first harvest 
of the slow effect on the next harvest time is slower too, so within a period of 155 days after inoculation, the 
frequency of harvest on these treatments is low. Low  frequency of harvest due to the amount of nutrients 
contained in the lower medium (Anonymous, 2003) and low frequency causes the total harvested fresh weight 
of mushroom fruit body becomes too low. 

The application of fertilizer did not give effect on the diameter of the fruit body and the number of fruit 
body of oyster mushroom. Nutrients absorbed by the mycelium not only used for fruit body enlargement, but 
also used for thickening fruit body (Moerdiati et al., 1999). Therefore if the addition of nutrients did not affect 
the addition of diameter of the fruit body, it was used for thickening fruit body.  

 
Conclusions: 

 
Up to 155 days after inoculation, the application of 0.25 g NPK (16:16:16) /1000 g medium to produced the 

highest total fresh weight of fruit body (181.0 g/baglog) and increased the yield of white oyster mushroom as 
much as 21.7% or 39.2 g/baglog as compared with no application of fertilizer and  application of SP-36. 
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