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Abstract: Genus Lentinula comprises some of the most important edible and 
medicinal fungal species of the world. To compare growth rate of the strains 
of this genus, samples were collected from different regions of the world 
including Iran during 2017-2018. Investigation of the growth of 40 strains on 
two substrates containing malt and wheat straw extracts showed their 
relatively excellent performance on both media. Based on preliminary 
growth characteristics of the strains, 20 strains were selected to study their 
growth rate on natural substrate containing defined proportion of straw 
(40%) + sawdust (40%) + wheat bran (20%). Three strains including VM230 
(UK strain), VM267 (Belgium strain) and VM353 (Japanese strain) showed 
high growth rate (65.25, 63.75 and 64.50 mm d-1, respectively), and were 
identified as Lentinula edodes by ITS4 and ITS5 sequencing. Growth rate of 
the best strain (VM230) was evaluated on different substrates containing 
different proportions of straw, sawdust and wheat bran. The highest growth 
rate (58.75 mm d-1) for VM230 was recorded on wheat straw (80%) + wheat 
bran (20%). These three strains are promising for commercial production of 
Shiitake. 
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Introduction12 
 
Genus Lentinula Earle, Bull. New York Bot. 
Gard. 5: 416 (1909) is a small genus of 
woody agarics in Marasmiaceae 
(Omphalotaceae) family. Eight species have 
been identified and recorded in this genus so 
far. Several taxonomic studies of this genus 
have been conducted in various countries 
(Pegler, 1983; Guzmán et al., 1997; 
Nicholson et al., 1997; Hibbett et al., 1998; 
Thon, 1998; Royse and Thon, 1999; Mata-
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Greenwood and Petersen, 2000; Mata et al., 
2001; Mata, 2002; Nicholson et al., 2009; 
Tham et al., 2012; Mata and Mishra, 2015; 
George et al., 2016). Lentinula edodes 
(Berk.) Pegler is known as Shiitake and is 
used for the increment of immune system, the 
treatment of various diseases such as cancer, 
AIDS, allergies, fungal infections, frequent 
colds and the decrement of cholesterol level 
(Jong and Birmingham, 1993; Fang et al., 
2006). 

Various studies have been conducted in 
different countries (Royse, 1985; Royse and 
Bahler, 1986; Royse et al., 1990; Worrall and 
Yang, 1992; Royse, 1996; Kilpatrick et al., 
2000; Royse and Sanchez-Vazquez, 2001; 
Curvetto et al., 2002; Philippoussis et al., 
2003; Royse and Sanchez-Vazquez, 2003; 
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Özçelik and Pekşen, 2007; Royse and 
Sanchez, 2007; Eira et al., 2005; Zweigle, 
2010; Alemu, 2015; Zied et al., 2016) 
including Iran (Razeghi et al., 2009; Razeghi-
Yadak et al., 2010; Biranvand et al., 2012; 
Ranjbar and Olfati, 2017) regarding the 
quality comparison of strains as well as 
substrates. 

Despite the great commercial importance of 
Lentinula (Capelli, 1984; Zhao et al., 2011), 
there is no report of it occurrence in Iran. 
There were questions that should be answered; 
is there shiitake in Iran? What is the taxonomic 
status of shiitake in Iran? Is it possible to 
commercially produce shiitake with domestic 
facilities and resources? What is the best way 
to increase the biological efficiency of this 
fungus? To answer these questions, 
comprehensive sampling and collecting were 
conducted from different countries and 
compared the efficiency of different strains. 
Due to the effect of culture medium on the 
growth (Salehi et al., 2017), the growth of 
different strains was likewise investigated on 
different media and substrates. The previous 
studies have shown that different strains of 
shiitake display different genetic diversity and 
efficiency. Therefore, collecting and 
identifying shiitake strains was conducted to 
conserve biological resources and evaluate 
existing strains of this fungus in Iran, and to 
introduce commercial valuable strains of 
shiitake. 
 
Materials and Methods 
 
Sampling, tissue culture, purification and 
maintenance of the strains 
To find Iranian wild strains of shiitake, 
sampling was carried out in Noor, Rudsar, 
Amol, Ramsar, Rasht, Kalaleh, and Behshahr 
during 2018-2019. Other strains were collected 
from market and laboratories in different 
countries (Table 1). Specimens were placed in 
paper bags and transferred to the laboratory. 
Then the tissue was cultured on agar media 
containing straw and malt extract (Stamets and 
Chilton, 1983). Consequently, the samples 

were dried in a fan oven at 40 ºC, and kept in 
separate sealed plastic bags for further 
investigations. Specimens were deposited in 
the herbarium of Tarbiat Modares University 
(TMU), Tehran, Iran. 
 
Comparison of growth rate of strains on 
agar medium 
The strains were cultured on agar medium 
containing malt and straw extracts with three 
replications. The experiment was planned 
based on Randomized Complete Block 
Design (RCBD). The fungal growth was 
determined by measuring colony diameter. 
The growth of fungal strains was measured 
when they fully colonized Petri dishes, 48 h 
after the cultivation, and presented as growth 
rate (mm d-1). 
 
Growth rate of strains on defined substrate 
Twenty strains were selected based on 
preliminary test (growth speed on agar medium, 
fruiting body and strand-like mycelium 
formations) to study growth speed on defined 
substrate medium [straw (40%) + sawdust 
(40%) + wheat bran (20%)]. 
 
Growth rate of best strain on different 
substrates 
The best strain in terms of growth rate and 
fruiting body formation was cultivated on four 
different substrates including treatment 1: 
wheat straw (80%) + wheat bran (20%), 
treatment 2: sugarcane bagasse (80%) + wheat 
bran (20%), treatment 3: sawdust (80%) + 
wheat bran (20%), and treatment 4: wheat straw 
(25%) + sugarcane bagasse (25%) + sawdust 
(25%) + wheat bran (25%). 
 
Genomic DNA Extraction 
Genomic DNA was extracted using either 
microwave protocol described by Izumitsu et 
al. (2012) or the modified method suggested by 
Mahdizadeh et al. (2016). After crushing all 
samples, they were transferred to water bath at 
65 °C for 10–15 min. Then the tubes were 
centrifuged at 10000 rpm for 10 min. The 
supernatants were transferred to new tubes and 
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kept at 37 °C for 30–60 min, after adding 
RNAse; DNA concentration was measured with 
a Nanodrop spectrophotometer and diluted to 
50 ng µl-1 in water. 
 
Polymerase chain reaction (PCR) and 
sequencing 
PCR was performed following the method 
described by White et al. (1990) using 
universal primers ITS4 and ITS5. PCR 
amplification (in volume 50 μl) conditions 
included: initial denaturation at 95 °C for 5 
min, followed by 35 cycles of denaturation at 
94 °C for 1 min, primer annealing at 55 °C for 
90 s, extension at 72 °C for 90 s, and a final 
extension at 72 °C for 5 min. PCR products 
were separated in a 1.5% agarose gel. The gel 
was stained with ethidium bromide (0.50 μg 
ml-1) and visualized under UV to confirm 
DNA amplification. Sequencing was 
performed on ABI Prism Genetic analyzer 
(Applied Biosystems) at Beckman Coulter 
Genomics, England or ABI PRISM, 3730XL 
Analyzer at Macrogen, Korea. The 
phylogenetic analysis was made as described 
previously (Salehi et al., 2018; 2019).  
 
Statistical analysis 
Statistical analysis of growth rate data was 
performed by general linear model (GLM) in 
SAS.9.1.3.Service Pack 2. Means comparisons 
were performed by Duncan’s multiple range 
test at p < 0.05. 
 
Results 
 
Shiitake strains were collected from four 
countries in four continents. It is noteworthy 
that 19.0, 11.9, 7.1, 7.1, 4.7, 4.7, 4.7, 4.7, 4.7, 
2.4, 2.4, 2.4, 2.4, 2.4 and 2.4% of strains were 
collected from China, Malaysia, Japan, 
Belgium, UK, Spain, Kazakhstan, Germany, 
Canada, England, France, Hong Kong, 
Indonesia, Singapore and Vietnam, respectively 
(Table 1). Also, 17.7% of strains were received 
from Iranian mushroom seed production 
companies (Table 1). Indeed, the most frequent 
strains were from China (Table 1).  

Table 1 List of 42 shiitake strains used in present study. 
 

Formal  
code 

Country Local name Date 

VM250 Belgium sh-bel 1-Aug-11 
VM344 Bulgaria sh-bul1 20-Nov-17 
VM345 Bulgaria sh-bul2 20-Nov-17 
VM349 Canada sh-canada1 15-Mar-18 
VM350 Canada sh-canada2 15-Mar-18 
VM316 China sh-zhengzhu 06-Dec-17 
VM317 China sh-biang 06-Dec-17 
VM319 China sh-gracy 06-Dec-17 
VM320 China sh-pek1 06-Dec-17 
VM321 China sh-pek2 06-Dec-17 
VM322 China sh-pek3 06-Dec-17 
VM323 China sh-pek4 06-Dec-17 
VM324 China sh-pek5 06-Dec-17 
VM230 England sh-eng 30-Nov-15 
VM347 France sh-fr 05-Oct-17 
VM342 Germany povel-german1 20-Nov-17 
VM343 Germany povel-german2 20-Nov-17 
VM339 Hong Kong sh-hongkong 28-Dec-17 
VM278 Indonesia sh-sugi 26-Apr-15 
VM162-1 Iran* sh1 08-Oct-13 
VM162-2 Iran* sh2 12-May-15 
VM216 Iran* sh3 06-Sep-15 
VM224 Iran* sh-sp 06-Sep-15 
VM260 Iran* sh4 08-Oct-13 
VM264 Iran* sh-h 08-Oct-13 
VM267 Iran* sh-rbl 01-Aug-11 
VM351 Japan sh-jp1 29-Apr-18 
VM352 Japan sh-jp2 29-Apr-18 
VM353 Japan sh-jp3 29-Apr-18 
VM312 Kazakhstan sh-gaz1 06-Dec-17 
VM313 Kazakhstan sh-gaz2 06-Dec-17 
VM268 Malaysia sh-rory 03-Apr-17 
VM281 Malaysia shi1-chris 22-May-17 
VM282 Malaysia shi2-chris 22-May-17 
VM308 Malaysia sh-pinang 12-Oct-17 
VM309 Malaysia sh-kuala 10-Dec-17 
VM298 Singapour sh-sngpr 22-May-17 
VM335 Spain sh-spain1 24-Dec-17 
VM336 Spain sh-spain2 24-Dec-17 
VM337 UK sh-uk1 01-Jan-18 
VM338 UK sh-uk2 01-Jan-18 
VM348 Vietnam sh-vietnam 24-Feb-18 
* Supplied from Iranian mushroom seed production companies, 
but its origin has not been determined. 

65 



Substrate preference of Shiitake strains ______________________________________________ J. Crop Prot.  

Effects of agar medium containing malt and 
straw extract on the growth of different strains 
Analysis of variance (ANOVA) showed that the 
main effects of factors “substrate type and strain” 
and also their reciprocal interactions on growth 
were highly significant (p < 0.01) (Table 2), 
suggesting that substrate type variously affected 
growth of each strain. Therefore, substrate type 
was further scrutinized on each strain to precisely 
analyze these significant interactions. 
 
Table 2 Analysis of variance for the effects of agar 
media containing malt and straw extracts and strains 
on growth. 
 

Source of variation Degree of freedom Growth 
Block     2   1.8* 
Medium (A)     1 15.0** 
Strain (B)   39   7.4** 
A × B   39   1.4** 
Error 158   0.5 
* and ** indicate significant difference at p < 0.05 and p < 0.01, 
respectively. 
 
Effects of substrate type on the growth of 
each strain 
According to Student’s t-test (Table 3), the 
growth of 80% strains (VM162-1, VM162-2, 
VM216, VM230, VM260, VM267, VM278, 
VM281, VM282, VM298, VM308, VM309, 
VM313, VM316, VM317, VM319, VM320, 
VM321, VM322, VM335, VM336, VM337, 
VM338, VM342, VM343, VM344, VM345, 
VM347, VM348, VM349, VM351 and 
VM353) displayed no statistically significant 
difference on agar media containing malt and 
straw extracts. Accordingly, the growth of 
12.5% strains (VM224, VM250, VM264, 
VM268 and VM53) on agar medium containing 
malt extract was significantly higher than that 
containing straw extract (Table 3). Also, 7.5% 
of the strains (VM312, VM339 and VM350) 
exhibited significantly higher growth on agar 
media containing straw extract than that 
containing malt extracts (Table 3). 

Average growth rate of 40 strains is 
presented in Table 4. The mean comparison 
showed that VM224, VM338, VM264, 
VM216, VM268, VM353, VM267, VM352, 

VM337, VM162-2, VM250, VM230, VM351, 
VM344, VM348, VM260, VM343, VM347, 
VM342 and VM336 strains displayed 
significantly higher growth as compared to 
other strains on agar media containing malt 
extract (Table 4). Accordingly, VM224, 
VM338, VM264, VM216, VM268, VM353, 
VM267, VM352, VM337, VM162-2, VM250, 
VM230, VM351, VM344, VM348, VM260, 
VM347, VM342, VM336, VM313, VM345, 
VM322, VM162-1, VM320, VM282, VM308 
and VM312 exhibited significantly higher 
growth as compared to other strains on agar 
media containing straw extract (Table 4). 
 
Comparison of growth rate of strains on 
substrate medium 
Twenty strains were selected based on 
preliminary test (growth speed on agar 
medium, fruiting body formation and strand-
like mycelium) to study growth speed on 
substrate medium. According to analysis of 
variance, there was a significant difference 
between the strains in terms of mycelial 
growth rate (Data not shown). The mean 
comparison showed that VM230, VM353, 
VM267, VM322, VM338, VM224, VM312, 
VM162-2, VM308, VM260, VM282, VM298, 
VM264, VM336, VM319 and VM268 strains 
displayed no significant difference in growth, 
and their growth was significantly higher than 
VM216, VM343, VM250 and VM345 strains 
on defined substrate (straw (40%) + sawdust 
(40%) + wheat bran (20%)) (Table 5). 
 
Identification of VM230, VM353 and vm267 
strains 
As shown in Table 5, strains including VM230 
(UK strain), VM267 (Belgium strain) and VM353 
(Japanese strain) displayed high growth (65.25, 
63.75 and 64.50 mm d-1, respectively) among 20 
strains evaluated on defined substrate. These 
strains were identified as Lentinula edodes (Fig. 
1). ITS1-5.8s-ITS2 sequences obtained from 
VM230, VM267 and VM353 were deposited in 
GenBank database under accession numbers 
MW021134, MW021135 and MW021136, 
respectively. 

66 



Mahdizadeh et al. _________________________________________________ J. Crop Prot. (2021) Vol. 10 (1) 

Comparison of qualitative properties of strains 
VM162-2, VM216, VM224, VM230, VM250, 
VM260, VM264, VM267, VM268, VM282, 
VM298, VM308, VM312, VM319, VM322, 
VM336, VM338, VM343, VM343 andVM345 

strains were selected for substrate test. 
Selection was carried out based on one or more 
pin head formation on any replicate of both 
agar medium tests. The strains were grouped in 
terms of quality according to Table 6 .  

 
Table 3 Results of t-test and descriptive statistics for equality of growth rate of the strains on agar media 
containing malt and straw extracts. 
 

Strain 
Growth rate (Mean ± SE) (mm d-1) 

  t-test df Malt extract  n Straw extract  n 
VM162-1 20.17 ± 0.08 3   20.00 ± 0.00 3   2.00ns 4 
VM162-2 21.33 ± 0.36 3    20.17± 0.22 3   2.75ns 4 
VM216 21.50 ± 0.29 3     20.5 ± 0.38 3   2.09 ns 4 
VM224 22.08 ± 0.30 3   20.50 ± 0.38 3   3.26* 4 
VM230 21.08 ± 0.60 3 20.083 ± 0.17 3   1.60ns 4 
VM250 21.17 ± 0.17 3   20.33 ± 0.08 3   4.47* 4 
VM260 20.83 ± 0.17 3   20.92 ± 0.08 3  -0.45ns 4 
VM264 21.75 ± 0.00 3   20.17 ± 0.17 3   9.50** 4 
VM267 21.42 ± 0.42 3   21.00 ± 0.00 3   1.00ns 4 
VM268 21.50 ± 0.29 3   20.50 ± 0.14 3   3.10* 4 
VM278 18.25 ± 0.43 3   17.42 ± 0.30 3   1.58ns 4 
VM281 17.67 ± 0.42 3   16.75 ± 0.29 3   1.81ns 4 
VM282 20.08 ± 0.22 3   21.08 ± 0.42 3  -2.12ns 4 
VM298 19.33 ± 0.33 3   18.33 ± 0.44 3   1.81ns 4 
VM308 20.08 ± 0.36 3   20.00 ± 0.14 3   0.21ns 4 
VM309 19.25 ± 0.29 3   18.83 ± 0.42 3   0.82ns 4 
VM312 19.67 ± 0.22 3     21.5 ± 0.14 3  -6.96** 4 
VM313 20.42 ± 0.17 3   20.00 ± 0.14 3   1.89ns 4 
VM316 20.42 ± 0.30 3   16.42 ± 1.80 3   2.19ns 4 
VM317 19.50 ± 0.14 3   19.33 ± 0.30 3   0.50ns 4 
VM319 19.75 ± 0.29 3   19.67 ± 0.93 3   0.09ns 4 
VM320 20.17 ± 0.93 3   20.17 ± 0.22 3   0.00ns 4 
VM321 20.33 ± 0.17 3   19.92 ± 0.22 3   1.51ns 4 
VM322 20.25 ± 0.43 3   20.42 ± 0.17 3  -0.36ns 4 
VM335 19.33 ± 0.46 3   19.83 ± 0.17 3  -1.01ns 4 
VM336 20.67 ± 0.68 3   20.08 ± 0.08 3   0.85ns 4 
VM337 21.33 ± 0.36 3   20.67 ± 0.08 3   1.79ns 4 
VM338 22.00 ± 0.43 3   20.17 ± 0.22 3   3.86ns 4 
VM339 19.25 ± 0.00 3   19.92 ± 0.22 3  -3.02* 4 
VM342 20.67 ± 0.46 3   20.00 ± 0.25 3   1.26ns 4 
VM343 20.75 ± 0.52 3   19.33 ± 0.36 3   2.23ns 4 
VM344 21.00 ± 0.43 3   20.00 ± 0.58 3   1.39ns 4 
VM345 20.33 ± 0.33 3   20.58 ± 0.46 3  -0.44ns 4 
VM347 20.67 ± 0.17 3   20.33 ± 0.08 3   1.79ns 4 
VM348 20.92 ± 1.01 3   20.08 ± 0.22 3   0.80ns 4 
VM349 16.58 ± 0.58 3   17.50 ± 0.00 3  -1.57ns 4 
VM350 16.92 ± 0.17 3   18.08 ± 0.30 3  -3.40* 4 
VM351 21.00 ± 0.43 3   20.92 ± 0.30 3   0.16ns 4 
VM352 21.42 ± 0.22 3   20.25 ± 0.14 3   4.43* 4 
VM353 21.50 ± 0.14 3   20.58 ± 0.30 3   2.75ns 4 

* and ** indicate significant difference at p < 0.05 and p < 0.01 respectively. ns indicate non-significant. 
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Table 4 Comparison of average growth rate (mm d-
1) of 40 strains on agar media containing malt and 
straw extracts. 
 

Strains Malt extract agar Straw extract agar 

VM224 22.08a 20.50A-C 
VM338 22.00a 20.17A-D 
VM264 21.75ab 20.17A-D 
VM216 21.50a-c 20.50A-C 
VM268 21.50a-c 20.50A-C 
VM353 21.50a-c 20.58A-C 
VM267 21.42a-c 21.00AB 
VM352 21.42a-c 20.25A-D 
VM337 21.33a-c 20.67A-C 
VM162-2 21.33a-c 20.17A-D 
VM250 21.17a-d 20.33A-D 
VM230 21.08a-d 20.08A-D 
VM351 21.00a-e 20.92AB 
VM344 21.00a-e 20.00A-D 
VM348 20.92a-e 20.08A-D 
VM260 20.83a-f 20.92AB 
VM343 20.75a-g 19.33C-F 
VM347 20.67a-g 20.33A-D 
VM342 20.67a-g 20.00A-D 
VM336 20.67a-g 20.08A-D 
VM316 20.42b-g 16.42I 
VM313 20.42b-g 20.00A-D 
VM345 20.33b-g 20.58A-C 
VM321 20.33b-g 19.92B-D 
VM322 20.25b-g 20.42A-C 
VM162-1 20.17c-g 20A-D 
VM320 20.17c-g 20.17A-D 
VM282 20.08c-g 21.08AB 
VM308 20.08c-g 20.00A-D 
VM319 19.75d-h 19.67B-E 
VM312 19.67d-h 21.50A 
VM317 19.50e-h 19.33C-F 
VM335 19.33f-h 19.83B-E 
VM298 19.33f-h 18.33E-G 
VM339 19.25gh 19.92B-D 
VM309 19.25gh 18.83D-G 
VM278 18.25hi 17.42G-I 
VM281 17.66ij 16.75HI 
VM350 16.92ij 18.08F-H 
VM349 16.508j 17.50G-I 
Means followed by the same letters in each column are not 
significantly different (Duncan’s multiple range test at p < 0.05). 

Table 5 Average growth rate of 20 selected strains 
on defined substrate: straw (40%) + sawdust (40%) 
+ wheat bran (20%). 
 

Strain Growth rate 
(mm d-1) 

Strain Growth rate 
(mm d-1) 

VM230 65.25a VM282 60.33a-d 

VM353 64.50a VM298 58.67a-d 

VM267 63.75ab VM264 58.42a-d 

VM322 62.583ab VM336 57.92a-d 

VM338 62.50ab VM319 57.00a-d 

VM224 62.50ab VM268 56.67a-d 

VM312 61.42a-c VM216 55.083b-e 

VM162-2 61.25a-d VM343 53.00c-e 

VM308 61.08a-d VM250 51.92de 

VM260 60.67a-d VM345 47.08e 

Means followed by the same letters in a column are not 
significantly different (Duncan’s multiple range test at p < 0.05). 
 

 
Figure 1 Molecular identification of VM230, 
VM353 and VM267 strains based on the analysis of 
the sequences of actin gene. The tree was rooted to 
Lentinula raphanica.  
 
Comparison of cultivation substrates 
Growth rate of the most promising strain 
(VM230) was evaluated on different 
substrates containing different proportion of 
straw, sawdust and wheat bran. The highest 
growth rate (58.75 mm d-1) of VM230 was 
recorded on wheat straw (80%) + wheat bran 
(20%) (Fig. 2). 
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Table 6 Grouping of Lentinula edodes strains based on qualitative characteristics. 
 

Strains Qualitative characteristics 

VM230, VM308, VM319, VM343, VM345, VM298 Fruiting body formation on agar medium 
VM230, VM308, VM319, VM343, VM353, VM312, VM267, VM162-2, 
VM260 Fruiting body formation on substrate 

VM224, VM338, VM264, VM216, VM268, VM353, VM267, VM352, 
VM337, VM162-2, VM250 Best growth rate on malt agar medium 

VM312, VM282, VM267, VM351, VM260, VM337, VM353, VM345, 
VM268,  
VM224, VM216, VM322 

Best Growth rate on straw extract agar 
medium 

VM230, VM353, VM267, VM322, VM338, VM224, VM312, VM162-2 Strains with the highest growth rate on 
substrate 
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Figure 2 Average growth rate of Lentinula edodes strain VM230 on different substrates. 
 
Discussion 
 
In this study, 42 strains of Lentinula were 
collected, purified, and finally 40 strains were 
maintained. To our knowledge, this project has 
been the largest study regarding the number of 
strains of this fungus in the world so far. The 
largest collection of this fungus was added to 
the country's biodiversity culture collection 
through this study. 

The growth rate of the strains was assessed 
on agar medium containing malt and straw 
extracts. Most of the strains showed good 
growth on both agar media containing malt and 
straw extracts. Formerly there was no study on 
growth rate of shiitake on agar media 
containing malt and straw extracts. In one 

study, agar medium containing sorghum flour, 
millet flour, wheat flour, potato flour was 
compared, and there was a difference between 
different culture media, the medium containing 
sorghum and potato displayed the highest and 
lowest growth rate, respectively (Chittaragi et 
al., 2018). The effect of a combination of 
culture medium, acidity and temperature on the 
growth rate and weight of shiitake mycelium 
was investigated in solid and liquid culture 
media in Iran (Razeghi et al., 2009). Their 
results showed the significant effect of culture 
medium, acidity and temperature on mycelia 
growth rate. 

According to our results, there was a 
significant difference between growth rates of 
the strains. Therefore, strains with a higher 
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growth rate have a better potential for 
cultivation. These strains have the higher 
competitiveness and less contamination of 
competing fungi. Also their growth period is 
reduced, and production will be commercially 
beneficial (Siwulski et al., 2009; Lahijani and 
Farsi, 2017). 

Our results showed that growth rate of some 
of strains were significantly different on 
different agar media. Therefore, different 
culture media should be investigated and the 
best medium for each strain should be selected.  

Pinning feature on agar medium or early 
pinning on substrate medium was one of the 
distinguishing features among the strains. This 
feature was considered as a good one and 
strains can be selected based on it for future 
analysis.  

After comparing growth rate on two culture 
media and their morphological characteristics, 
twenty strains were selected to compare their 
growth rate on defined substrate medium (straw 
(40%) + sawdust (40%) + wheat bran (20%)) 

Growth rate and fruiting body formation of 
the best strain was studied in order to find the 
most suitable cultivation substrate. There was 
significant difference among treatments as 
wheat straw-based substrate displayed the 
highest growth speed (Table 5). 

Similar to our results, Zied et al. (2016) 
compared genetic diversity and fungal 
production (yield, number and weight of 
fruiting body) using different media and 
cultivation conditions, and their results showed 
that the yield and fruiting time of the strains 
differed significantly under different cultivation 
conditions and media (Zied et al., 2016). 
 
Conclusion 
 
This research evaluated the different strains of 
Shiitake in terms of growth rate on different 
media and substrates for the first time. VM230, 
VM267 and VM353 strains displayed high 
growth rate, and were identified as Lentinula 
edodes. The highest growth rate of VM230 was 
recorded on wheat straw (80%) + wheat bran 
(20%). This research is an effective step towards 

the commercial production of this valuable 
edible and medicinal fungus in the country. 
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 Lentinula edodes (Berk.) Peglerهاي شیتاکه ترجیح بستر رشد در استرین
 

 1و اکبر جاهدي 2، مینا صالحی*1، ناصر صفایی1اله مهدیزادهولی
 
 ، ایران.شناسی گیاهی، دانشکده کشاورزي، دانشگاه تربیت مدرس، تهرانگروه بیماري -1
 ، ایران.گروه اصلاح نباتات و بیوتکنولوژي، دانشکده کشاورزي، دانشگاه تربیت مدرس، تهران -2

 nsafaie@modares.ac.ir :مسئول مکاتبه نویسنده الکترونیکی پست
 1399 مهر 8؛ پذیرش: 1399 شهریور 16دریافت: 

 
گیرد. براي خوراکی و دارویی دنیا را در برمیهاي هاي قارچترین گونهمهم Lentinulaجنس : چکیده

تا  2017هاي سالمناطق مختلف دنیا و ایران در  هایی ازهاي این جنس، نمونهرشد استرین مقایسه نرخ
استرین روي دو سوبستراي حاوي عصاره مالت و عصاره کاه  40شد میزان ربررسی  آوري شد.جمع 2018

هاي اولیه مربوط به رشد ها بسیار خوب بود. براساس ویژگیاد که روي هر دو محیط رشد استریننشان د
 %40+  کاه %40هاي معین (خ رشد روي بسترهاي طبیعی با نسبتاسترین براي بررسی نر 20ها، استرین

ترین بیش VM353و  VM230 ،VM267سبوس گندم) انتخاب شدند. سه استرین شامل  %20+ اره خاك
متر در روز) را نشان داد و با استفاده از تعیین توالی میلی 50/64و  75/63، 25/65ترتیب نرخ رشد (به

ترین شد. نرخ رشد بهترین اسشناسایی  Lentinula edodesعنوان گونه به ITS1-5.8S-ITS2ناحیه 
)VM230هاي مختلف کاه، خاك اره و سبوس گندم ارزیابی شد. ) بر روي سوبستراهاي حاوي نسبت

سبوس  %20کاه گندم و  %80روي بستره حاوي  VM230متر در روز) میلی 75/58بالاترین نرخ رشد (
 باشند.ي تولید تجاري شیتاکه امیدبخش میها براداد که این استرین گندم مشاهده شد. نتایج نشان

 
 قارچ دارویی، نرخ رشد، تاکسونومی، مالت، کاه واژگان کلیدي:
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