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Abstract

L. edodes is largely cultivated in China, Japan and other Asian countries because of its
taste and nutritional values. it is important nutritionally because of its higher protein, dietary
fibers and important mineral contents. The present study was investigated the various spawn
density and different bed substrate on the sporophore production of Lentinus edode. The
revealed that that the spawn density of 20 per cent level completely colonized the beds within

31 days and the bed substrates, silver oak saw dust recorded shortest spawn run days.
Introduction

Shiitake is globally a well known cultivated species, but yet to find a place in Indian
markets. Lack of cultivation technology on locally available substrates and suitable high
temperature strains are the reason for its non-availability in India (Sharma et al, 2006).
Despite sporadic research efforts to standardize its cultivation technology in India, it could
not reach the commercial level, as available technology is not viable. Hence, in view of the
potentials of Shiitake to find a place in Indian markets the present research has been carried
out with various spawn density and different bed substrate on the sporophore production of

Lentinus edodes
Materials and methods

Effect of spawn density on the sporophore yield of Lentinus edodes

The ill filled paddy grain spawn was prepared and inoculated into the bed substrate
@ 5, 10, 15, 20, 25 and 30 per cent levels on w/w basis following layer spawning method
(Sivaprakasam, 1980). The beds were prepared with different levels of spawn densities and
incubated at 25+2°C. The observations on spawn run, pin head formation, number of
sporophores, yield and biological efficiency were assessed and recorded following standard
procedures.

Efficacy of bed substrates on the growth and yield of Lentinus edodes
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Nine different locally available substrates viz., paddy straw, sugarcane trash,
sugarcane baggase, coir pith, groundnut shell, various saw dusts viz., silver oak, teak,

eucalyptus and coconut were evaluated for their efficacy in enhancing the yield of L.edodes.

Substrate preparation
Paddy straw, Sugarcane trash and Sugarcane bagasse

Well dried chopped substrates viz., Paddy straw, Sugarcane trash and Sugarcane
bagasse @ 1 kg / bed, previously soaked in water for 12 hours, followed by steam
sterilization (15 psi for 30 min.) were used for the preparation of cylindrical (polybag
60x30cm) beds similar to that of oyster mushroom bed preparation (Thiribhuvanamala et al.,
2005 a). At the time of bed preparation the moisture level of the substrates was maintained at
50 per cent.
Saw dust

The method enumerated by Royse (2005) and was followed for bed preparation. The
various sawdust substrates obtained from viz., silver oak, teak, eucalyptus and coconut were
steam sterilized (15 psi for 30 min.) and used for the preparation of beds as described earlier.
At the time of bed preparation, the moisture level of the saw dust was maintained at 50 per
cent by assessing in such a way that upon squeezing no water trickles down the substrate but
the palm is wetted.
Coir pith

Partially decomposed coir pith was steam sterilized (15 psi for 30 min.) and used for
the preparation of beds as described earlier.
Groundnut shells

Well dried groundnut shells crushed into small bits were steam sterilized (15 psi for
30 min.) and used for the preparation of beds as described earlier.After the preparation the
beds were pressed gently and tied with polythene strip. The IFPG spawn of L.edodes was
inoculated to the beds at 20 per cent level following layer spawning method. A temp. of
25+2°C and relatively humidity 90 % were maintained in the cropping room. After spawn
running, when the browning process nearing completion, the polypropylene bag was removed

and the beds were dipped in cold water (5°C) for ten min. so as to induce basidiocarp
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formation. Fully matured basidiocarps were harvested periodically and the parameters like
number of days taken for spawn run, days taken for first harvest, total yield and biological
efficiency were assessed and recorded.

Result and discussion
Effect of spawn density on the sporophore yield of Lentinus edodes

Data pertaining to evaluation of optimum spawn density (Table 1) indicated that the
spawn density of 20 per cent level completely colonized the beds within 31.3 days and the
same treatment recorded comparatively less number of days for browing and pin head
formation. However an increase in the spawn density beyond 20 per cent level resulted in
reduced yield. The spawn density of ten and five per cent levels recorded significantly lesser
yield. The fast mycelial growth observed in 20 per cent level of spawn density could be due
to rapid colonization of the substrate which minimized the chances of contamination by the
competitors and thus attributed to higher yields. Many workers have reported beneficial
effect of increased rate of spawning (Pandey et al., 2000; Nwanze et al., 2005). However in
the present study, it was also observed that the increase in the spawn density beyond 20 per
cent resulted in decreased yield. This might be due to the reason that the higher spawn
density may have resulted in increase in temp., Coz conc. and decrease in the oxygen conc. of
the substrate (Chitra arya and Arun arya , 2003).

Effect of bed substrate on the growth and yield of Lentinus edodes

The present study was aimed to find out the suitability of various commonly available
agro and agro-industrial wastes as substrates for shiitake cultivation. The results on the
influence of various substrates are presented in table 2. The substrates, silver oak saw dust
recorded shortest spawn run (32.5 days), browning period (57.5 days), sporophore yield
(340.10g) with biological efficiency of 68 per cent followed by eucalyptus saw dust. The
wood (natural) log cultivation cycle usually takes six years with low biological efficiency
(less than 33 per cent). In the last decades, indoor shiitake production has been introduced
substituting wood logs by so called synthetic media, sawdust being the basic ingredient for
substrate formula (Pryzbylowicz and Donoghue, 1998).The productivity of this system
depends on the quality of the sawdust used as substrate (Song et al., 1989). Sawdust is

difficult to standardize because it is generally obtained from residues of different types of
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wood. Thus, the availability of low-cost and homogeneous substrate for production is an
important factor for successful cultivation. However, a widely used standard substrate formula
is 80 per cent hardwood sawdust and 20 per cent supplements on a dry weight basis (Royse
1985; Miller and Jong, 1987). Some formulation, with all ingredients based on oven dry
substrate weight, consisting of 80 per cent sawdust and 20 per cent bran in Asia (Lizuka and
Takeuchi, 1978); 80 per cent sawdust , 10 per cent bran and 10 per cent wheat or millet in
USA (Miller and Jong, 1987) and 84 per cent sawdust, 5 per cent rice bran, 5 per cent wheat
bran, 3 per cent soybean and 3 per cent lime in Taiwan (Kalberer, 1987), are commonly used
for L. edodes cultivation as standard substrates. The present findings are also in line with the

abovefindings.
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Tr.no Spawn Spawn Browning Pin head Soprophore | Sporophore Yield Biological
density run (days) formation (wt) number/bed (g/bed) efficiency
(g/bed) (days) (days) (%)

1 5 36.8¢ 74.8¢ 96.50e 15.3¢ 14.1e 216¢ 43.2¢

2 10 3544 72.3e 92.004d 16.4. 17.5a 287e 57.44

3 15 32.9 71.04 88.0c 18.34 16.9 3094 61.8c

4 20 31.3a 57.8a 83.1a 21.1a 15.94 335a 67.0a

5 25 32.5b 60.7p 85.3p 20.2p 16.0c 323p 64.6p

6 30 33.1c 64.3¢ 87.2¢ 19.1c 16.7v 318 63.6p
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SL.No. | Substrates Sp?(::‘l;sl;un Bl;(;:lv;sl)n . Dai;if‘),z:;lrs': To(t;l/lkygi)e 1 li/f:
1 Teak saw dust 35.2¢ 65.2¢ 104.3¢ 296.25¢ 59.2¢
2 Silver oak saw dust 32.5a 57.5a 95.2a 340.10a 68.0a
3 Groundnut shell 37.9q4 71.24 112.04 279.804 55.7.
4 Coconut saw dust 37.04 70.94 110.54 287.754 57.54
5 Coir pith 41.5¢ 80.3n 134.8n 260.0¢ 52.0¢
6 Eucalyptus saw dust 33.4p 61.2p 98.5» 310.20p 62.0p
7 Sugarcane trash 39.7¢ 76.3¢ 126.8¢ 269.50e 53.9¢
8 Sugarcane baggase 38.34 74.4¢ 122.7¢ 273.40e 54.6¢
9 Paddy straw 40.2¢ 78.1g 130.3¢ 250.70¢ 50.1n

Table 2: Effect of bed substrate on the growth and yield of L.edodes

141



.

C.KANNAN et al, International Journal of Advances in Agricultural Science & Technology,
Vol.1 Issue 1, Jan 2013, pg. 136-142

ISSN: 2348-1358
Impact Factor: 6.901
NAAS Rating: 3.77

Selected References

1. Sharma, S.R., Kumar, S. and Sharma, V.P. 2006. Physiological Requirement for
Cultivation of Malaysian Strain of Shiitake, Lentinula edodes. J. Mycol. PL. Pathol.,
36(2):149-152

2. Sivaprakasam, K. 1980. Studies on oyster mushroom Pleurotus sajor-caju (Fr.) Singer.
Ph.D. Thesis, Tamil Nadu Agricultural University, India.

3. Thiribhuvanamala, G., Krishnamoorthy, A.S., Shanthi, K. and Marimuthu, T. 2005a.
Development of suitable substrates for spawn and mushroom production of Lentinula edodes
and Auricularia polytricha. Madras Agric. J., 92(4-6):344-348.

4. Royse, D.J., 2005. Cultivation of shiitake on natural and synthetic logs. Penn State's
College of Agricultural Science. http://www.cas.psu.edu/FreePubs/pdfs/ul203.

5. Pandey, A., Soccol, C.R., Nigam, P., Soccol, V.T., Vandenerghe, L.P.S. and Monhan, R.
2000. Biotechnological potential of agroindustrial residues II: cassava bagasse. Bioresource
Technology, 74:81-87. Pandey, M. 2005. Mushroom Research and Development of India.
http://www.mushworld.com/oversea/view.asp?_1d=5140&vid=7165

6. Nwanze, P.I., Khan, A.U., Ameh, J.B. and Umoh, V.J. 2005. The effect of spawn grains,
culture media, oil types and rates on carpophore production of Lentinus squarrosulus (Mont.)
Singer. Afr. J. Biotechnol., 4(6): 472-477.

7. Chitra Arya and Arun Arya. 2003. Effect of acid hydrolysis of substrate on the yield of
oyster mushroom (Pleurotus sajor-caju (Fr.) Singer). Mushroom Res., 12(1): 35-38.

8. Przybylowicz, P. and Donoghue, J. 1988. Shiitake growers' handbook. Kendall/Hunt
Publishing Co., Dubuque, lowa, pp.457.

9. Miller, M.W. and Jong, S.C. 1987. Commercial cultivation of shiitake in sawdust filled
plastic bags. In: Wuest, P.J., Royse, D.J., Beelman, R.B. (Eds.): Development in Crop
Science, Cultivating Edible Fungi, Elsevier Publishers, The Netherlands, pp.421-426.

10. Kalberer, P.P. 1987. Experiments on the cultivation of shiitake (Lentinus edodes) on
sawdust. Mushroom Sci., 12:231-235.

142


http://www.cas.psu.edu/FreePubs/pdfs/ul203
http://www.mushworld.com/oversea/view.asp?_id=5140&vid=7165

