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(Lentinus giganteus Berk.)

Abstract

The research and development on new economic mushroom strains took place
at Regional Research Center, Department of Agriculture, including Biotechnology Research
and Development Office, Chiangrai Horticultural Research Center, Office of Agricultural
Research and Development Region 1:Chiang Mai, Huai Hong Khrai Royal Development
Study Center, Phrae Center of Agricultural Research and Development, Office of
Agricultural Research and Development Region 8: Songkhla and regional mushroom farms.
The project was conducted from October 2010 to September 2015, divided into five
following activities: 1) one experiment for Lentinus sqarrosulus Mont. 2) one experiment
for Lentinus polychrous Lev. 3) two experiment for Coprinus mushroom 4) two experiment
and two sub-experiment for Dictyophora mushroom and 5) 12 experiment for Economic
Potential of Mushrooms. The project aimed to gather various mushroom species to study
and select variety in each species with high quality and good yields as well as improving
mushroom strain by breeding was performed. The selected variety in each species and the
hybrids were introduced to local farmers in order to promote the farmers in each
area. The project also focused on improving the substrates of each mushroom and
advising the farmers to implement them correctly and effectively. The different mushroom
cultivation methods were studied and developed for proper use in each area and with
varied production. The study extended to cover the preservation of mushroom cultures for
utilization and the biodiversity of mushrooms in the nature, providing the increasing variety
of genetic resources. Lentinus sqarrosulus ,Lentinus polychrous, Coprinus mushroom,
Dictyophora mushroom, Tremella fuciformis, Fistulina hepatica, Lentinula edodes and
Schizophyllum commune gathered, examined and selected. Meanwhile, improving
mushroom strain by breeding was performed with Pleurotus sp. from Bhutan by dikaryon-
monokaryon mating. The research and development on cultivating substrate was done
with Lentinus giganteus whereas that on cultivation method was done with
Phaeogyroporus protentosus. The preservation was studied taking the mycelium of

Macrocybe crassa, Oudemansiella spp.and Lentinus giganteus in sterile distilled water as
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examples. And the study on biodiversity of mushrooms was employed at Dipterocarp
Forest and Coniferous Forest in Chiangrai and Chiangmai.

The result showed that Lentinus sqarrosulus and Lentinus polychrous provided
the varieties with the highest average yields when cultured in the Northern: each for
different seasons. The media for mycelium growth as well as substrate for mushroom
spawn and mushroom cultivation of Coprinus comatus were found for plastic bag and
basket cultivation. Likewise, in the central area, those of Dictyophora duplicate were
discovered for cultivating in the plastic basket, as well as small plots in mushroom house
and outdoor. However, the northern-like cultivation allowed mushroom mycelium to
grow but not enough to form fruiting body. It could be assumed that further study on
other environments needs to be performed. Pure culture of Tremella fuciformis and
Hypoxylon sp. were mixed into a mix mother culture on cultivation substrates consisting of
rubber wood sawdust, rice bran, lime and epsom salts with 65% humidity. Unfortunately,
substrate for mushroom production and stimulation of fruiting body were unsuccessful
due to contamination of mites. In terms of Fistulina hepatica, it grew well at 25 - 27° C;
Mannose was the best carbon source for mycelia growth whereas the nitrogen source were
varied depending on different varieties. Mushroom mycelium could grow on sorghum grain,
as substrate for mushroom spawn, and on rubber wood sawdust, as main substrate for
mushroom cultivation. However, further study is required for suitable condition of
substrate for making mushroom spawn, supplement in substrate for mushroom cultivation
and temperature and lighting for fruiting body stimulation. It was Lentinula edodes that
could be cultivated in winter and during the summer and rainy season in the northern
area. The yields of mushrooms per bag cultivated in winter was higher than the other
period. And the quality of each varieties was different both in the same and different
season. In general, the size of the mushroom stems of all varieties cultivated in during the
summer and rainy season was bigger than those cultivated in the winter. And
Schizophyllum commune Fr. was selected thanks to its high quality and high yields when
cultivated on the substrate consist of rubber wood sawdust, sorghum grain, rice bran, and
lime. The suitable substrate formula for cultivation in the south was rubber wood sawdust
: ground corn cob: sorghum grain: rice bran: lime as 100 : 20 : 10 : 5 : 1. Improvement of
mushroom strain by breeding was performed with Pleurotus sp. from Bhutan. The single
spores were isolated from 25 Pleurotus cultures that was selected thanks to its
morphology and high yields when cultivated on the rubber wood sawdust substrate. A
total of 268 single spores were selected and mated with Pleurotus sp. from Bhutan. by
hyphal fusion. Eighteen out of the 268 matings were successful and shared the same
production ability as parental when cultivated on substrate in winter, summer and rainy

season. The yields of the 4 hybrids was higher than parental strain.
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Lentinus giganteus cultivated on rubber wood sawdust and rice bran as the main
substrates added with 1% epsom salts gave higher yields compared with 2% epsom salts
adding. Mushroom mycelium could grow and gave yield on the main substrates added 0.5
or1or 1.5 % limeand 1 or 2 or 3 % gypsum. Therefore, it was available to reduce cost for
supplement in substrate for cultivation by adding 1% epsom salts, 0.5 or 1% lime and 1%
gypsum. Growing Phaeogyroporus protentosus on alternate hosts in the northern area
was experimented with Cleistocalyx nervosum var. paniala, Sesbania javanica Miq.,
Caesalpinia  pulcherrima Sw., Eugenia javanica Lam., Spondia spinnata (L. f.) Kurz,
Mangifera indical., Sesbania g¢randiflora (L.) Poiret and Polianthes tuberosa L. There
performed two watering means: 1) Followed the experimental schedule which meant
adopting sprinkles 2 hours a day for 3 consecutive days in order to keep soil and root
system wet. Then, stopped watering for 5 days to let the humidity in soil spread around.
After that, gave water once a week to maintain humidity level. 2) Followed the farmer's
way: the traditional means they performed in varied seasons. The assessment was
performed with their roots 3 and 6 months after. The first means produced 20-80%
Phaeogyroporus protentosus in the root in the 3rd month and 66-100% in the 6th month.
On the other hand, the latter one yielded 0-43% and 20-80%, respectively. However,
mushroom fruiting body was not found in any alternate hosts.

When mycelium of Macrocybe crassa, Oudemansiella spp. and Lentinus
gieanteus were preserved in distilled water, they stayed up to 18 months and remained
viable during the entire study period. Three mushroom species stored in distilled

water owned similar growth on agar media and shared the same production ability as

mushrooms stored by constant sub-culturing and storage at 25 & 2°C. Regarding the study
on biodiversity, among eight different dipterocarp forests, there are 10 orders with 26
families and 70 speciesof mushrooms. 31 species are edible, 18 species are inedible, and
21 species have no information on edibility. Among the edible species, Lentinus
squarrosulus (Mont) and Lentinus polychrous Lev. could be isolated and grown on
sawdust-based substrate. Five locations of coniferous forest and mixed deciduous forest
were surveyed as well. Collected mushrooms were classified into 8 orders with 17 families
and 37 species. 12 species are edible, 8 species are inedible and other 12 specieshave no
information on edibility. There was one edible species, Lentinus giganteus Berk.), which

could be isolated and grown using pararubber sawdust in plastic bags.



