The Korean Journal of Mycology www kimycology.or kr

a OPEN ACCESS

Kor. J. Mycol. 2017 March, 45(1): 43-53
https://doi.org/10.4489/KIM.20170005

pISSN : 0253-651X
eISSN : 2383-5249

Received: 7 September, 2016
Revised: 27 September, 2016
Accepted: 28 September, 2016

(© The Korean Society of Mycology

This is an Open Access article

NG distributed under the terms of

the Creative Commons Attrib-

ution Non-Commercial License (http:/creative-

commons.org/licenses/by-nc/4.0/) which permits

unrestricted non-commercial use, distribution, and

reproduction in any medium, provided the original
work is properly cited.

RESEARCH ARTICLE

Q50| ZHEHOIA 3 BiR|0] e El
210} DS0| SEOM O S

4
OO0 =™/ 0O

OIE", ROl A, YT, S, U8F, OlHef, 25, AlS9P

'Y A0SA Nt PEAHdEs o o at, e HBry st sttt
‘ETstn Yesststyt, Sz R sty Sy Ayttt

Characteristics and Distribution of
Microorganisms in a Rice Straw Compost for
Cultivation of Button Mushrooms

(Agaricus bisporus)

Chan-Jung Lee'*, Young-Mi Yoo', Ji-Won Moon', Jong-Chun Cheong',
Won-Sik Kong', Yong-Gyun Kim?, Byung-Eui Lee*, Min-Ho Yoon*, Tong-min Sa®

"Mushroom Research Division, National Institute of Horticultural and Herbal Science, Eumseong 55365,
Korea

2Chungcheongnam-do Agricultural Research and Extension Services, Yesan 32425, Korea

3Department of Chemistry, Soonchunhyang University, Asan 31538, Korea

“Department of Bio Environmental Chemistry, Chungnam National University, Daejeon 34134, Korea
>Department of Environmental and Biological Chemistry, Chungbuk National University, Cheongju
28644, Korea

*Corresponding author: Ichanj@korea.kr

Abstract

In this study, we analyzed the densities and taxonomic characteristics of various microorganisms
that play important roles in Agaricus bisporus culture medium composting, and examined
changes in the levels of decomposition-related enzymes secreted by these microorganisms.
Various microorganisms such as thermophilic bacteria, actinomycetes, fluorescent Pseudomonas
spp., and filamentous bacteria are closely associated with culture medium composts of Agaricus
bisporus. The population densities of microorganisms change, and harmful bacteria disappear
during thermophilic composting. Psychrobacter sp., Pseudomonas sp., Bacillus sp., and
Pseudoxanthomonas sp. accounted for the highest proportion of bacteria in the culture media
during outdoor composting, whereas Bacillus sp. and Psychrobacillus sp. were dominant after
pasteurization. Cellulose and hemicellulose enzymes of the microorganisms were important at
an early stage of rice straw composting and after decomposition of carbon sources, respectively.
Microorganisms that secreted these enzymes were present in the second and third turning stage
of composting.
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Table 1. Density of microbial population on each material for button mushroom compost

Fluorescent Actinomycetes (10°cfu/g)

Aerobic bacteria  Bacillus sp. Fungi Trichorderma sp.

Division o 5 Pseudomonas sp. " 3

(10°cfu/g) (10°cfu/g) (10%cfuve) (10°cfu/g) (10°cfu/g) Mesophilic  Thermophile
Rice straw 23.5 3.0 9.7 433 68.7 1.3 1.5
Watering straw 7.6 75.7 333.3 16.0 27.0 106.7 19.0
Chicken manure 1.0 320 ND 37.6 25.7 4.0 ND

cfu, colony forming unit; ND, not determined.

Table 2. Change of microbial population density on each composts during stages of outdoor composting process

L Aerobllc Bacillus sp. Fluorescent Fungi Trichorderma sp. ~ AActinomycetes (10%fu/g)
Division bacteria 10y Pseudomonas sp. 10%cfu/ 103
(10°cfu/g) (10°cfu/g) (10°cfu/g) (10°cfu/g) ( g Mesophilic ~ Thermophilc

First turning 33.7 101.7 ND ND ND ND 1,400
Second turning 1.2 436.7 20.0 43 ND ND 333
Third turning 2.6 23.0 ND ND ND ND 3.5
Forth turning 14.7 71.7 ND ND ND ND 3.0
After pasteurization 1.3 107.0 ND 0.8 ND ND 2.3

cfu, colony forming unit; ND, not determined.

Table 3. Change of microbial population density on the acrobic and anaerobic zone during outdoor composting process

Aerobic bacteria  Bacillus sp Fluorescent Trichorderma sp A(?ir(;?gl}ll/(gtes
Division (10°cfue) (10°cfue) Pseztld(());zzf(i;g sp. Fungi (10%cfu/g) (10%cfg) Mosor  Thermos
philic philc
First Aerobic 38.0 300.0 10.0 0.1 0.2 ND 1,167
turning  Anaerobic 2.8 57.7 ND 0.3 0.3 ND 1,800
Second  Aerobic 71.7 300.0 ND ND ND ND 123.3
turning  Anaerobic 1.2 516.7 ND ND ND ND 7.0
Third Aerobic 110.7 20.0 ND ND ND ND 443
turning  Anaerobic 0.03 60.3 ND ND ND ND 4.7
Forth Aerobic 110.3 306.7 ND ND ND ND 25.7
turning  Anaerobic 84.3 390.0 ND ND ND ND 4.0

cfu, colony forming unit; ND, not determined.
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Fig. 1. Identification of several bacteria isolated from button mushroom compost on the basis of 16S rDNA analysis. (a) rice straw;
(b) watering straw; (c) chicken manure.
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Fig. 2. Identification of bacteria isolated from outdoor composting process on the basis of 16S rDNA analysis. (a) first turning; (b)
second turning; (¢) third turning; (d) forth turning; (e) after pasteurization.
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Fig. 3. Enzymatic activation of separated selected microorganism by rice straw composting
process. A, cellulase activation; B, hemicellulase activation; C, pectinase activation; D, protease
activation.
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Fig. 4. Enzymatic activity of selected microorganism during outdoor composting process. (a)
cellulase activity; (b) hemicellulase activity; (c) pectinase activity; (d) protease activity.
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