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Abstract

A edible mushroom, Clitocybe maxima (Lentinus giganteusis) commercially cultivated in China and Taiwan.
However, the researches of cultivation and cultural characteristics were not reported in Korea. In this study, we
conducted on cultural characteristics and artificial cultivation of C. maxima. Six isolates were collected from
China(3 isolates, commercial strain), Taiwan(l isolate, commercial strain) and Korea(2 isolates, wild type). C.
maxima and L. giganteus collected in China and Taiwan, respectively, are the same in China and are estimated to
be of the same species as cultured characteristics. The mycelial growth of the collected strains was not
significantly different in agar medium but it showed the best growth in YPMG in liquid culture. Optimum
temperature for mycelial growth and induction of fruit body were 25C and 30T, respectively. In order to
artificial cultivation of C. maxima, cultural characteristics and artificial cultivation were carried out using
agricultural by-products and forestry by-products materials. Mycelial growth was suitable in rice straw, cottonwood
sawdust, corncob and rice seed medium, and it was selected as a cultivation medium. The suitable medium for
artificial cultivation of C. maxima was selected to mixed medium 2(compounding ratio(v/v): 55% of hardwood
sawdust, 5% of cottonseed pellets, 10% of cottonseed, 15% of beet pulp, 15% of swollen rice husks). It took
about 30 days to be able to harvest, it was faster than oyster mushrooms. The cultivation period was about
30days. A isolate, CMA-002 was not initiation to fruit body primordiuma on the used cultivation substrate. Other
5 isolates were initiate and development to fruit body on the substrate used in this study.

The strain CMA-003 was initiated to be fruiting body by 8~10 days after induction of fruiting body
in all of the substrates. Isolate CMA-003 was generate to a bundle fruit body. Other isolates,
however, were form fruit body individually. The CMA-003 strain was likely highly recommendable
strains for farming. The optimum conditions for the induction and growth of C. maxima fruit body
were 25~30C, 8 hr illumination per day with white fluorescent lamp, 90~95% relative humidity, and
1,500 ppm of CO, concentration in a cultivation room.
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Table 1. List of Clitocybe maxima and related species used for this study

Isolate No. | Scientific Name | Source

CMA-001 Clitocybe maxima Commercial fruit body, Sanghai, China(050905)"
CMA-002 | Clitocybe maxima | MKACC 52543, China

CMA-003 | Clitocybe maxima i MKACC 53270, Korea

CMA-004 i Clitocybe maxima | Wild fruit body, Incheon City Univ., Korea(060710)
LGI-001 Clitocybe maxima Commercial fruit body, Taipei(060626), Lentinus giganteus
LGI-002 Clitocybe maxima Commercial fruit body, China(070421), Lentinus giganteus

YNumbers in parenthesis indicate collected day of fruit body.
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Table 2. Mycelial culture media for Clitocybe maxima

PD | MG | CM | MYP | SY |YPMG| SB RB WB LY

Glucose 20g | 20g 10g

KzHPO4 lg

KH,PO, 0.46g lg lg lg g 1g
Malt extract Sg 30g

Meat extract 3g

MgSO, * 7TH,O 0.5g 1g 0.5¢ | 0.5¢ | 0.5g | 0.5¢g
Potato dextrose broth| 24g

Peptone 2g lg 5S¢

Sucrose 30g

Yeast extract 2g 2g 3g 3g

Soybean flour 3g

Rice bran 3g

Wheat bran 3g

Feed 3g

Brown sugar 3g 3g 3g 3g

Agar 2%
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Table 3. Substrate preparation for artificial cultivation of Clitocybe maxima
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Quercus | Popular | 532 |Farm medium 1 |Farm medium 2 |Farm medium 3
Quercus sawdust 80
Popular sawdust 80
Douglas sawdust 50
Broudleaves tree sawdust 10 55 10
Rice bran 20 20 35
Corn cob 30 35
Cotton seed meal 20 10 10
Beet pulp 30 15
Peanut hull 25
Beet 15
Maize germ 25
Swollen rice husk 15
the others 5 5
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Table 4. Mycelial growth at the agar and liquid media for strain CMA-001, Clitocybe
maxima
Media Solid culture Liquid culture
Mycelial growth(mm) Aerial mycelia Weight (mg)
PD 34.543.3 +++ 2542
MG 31.8+6.4 + 9+3
CM 38.8+2.3 +++ 38+3
MYP 40.5+£2.7 +++ 40+4
SY 32.6+3.7 + 1843
YPMG 40.2+2.5 +++ 88+6
SB 31.4£3.5 ++ 3542
RB 36.6+3.8 ++ 46+3
WB 36.7£3.2 ++ 3043
LY 32.74£2.2 ++ 3242
Average 32.0£3.3 36.1+£3
Table 5. Mycelial growth at the variety temperature of C. maxima
15T 20T 25T 30T 35T
CMA-001 11.3+0.5 31.7£2.5 59.7+6.4 52.5+4.2 0
CMA-002 10.8+1.8 35.843.5 59.7+6.5 47.2+4.1 0
CMA-003 11.0£1.0 33.3+4.9 47.0+£6.2 45.0+£2.6 0
CMA-004 10.8£1.0 31.0+£3.6 52.5£2.9 48.0+3.8 0
LGI-001 10.5+0.9 35.0£1.6 54.7+6.8 59.3+1.3 0
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Table 6. Effect of initial pH on mycelial growth of C. maxima

Isolate No.p " 4 5 6 7 8
CMA-001 64+18" 96+12 110+ 5 108420 89+11
CMA-002 154+18 119+20 176+19 158432 114424
CMA-003 165422 170+49 210+22 200+25 17910
CMA-004 51423 65+21 158+18 147429 102+50
LGI-001 126+15 123425 185+19 156+18 110+10

YMycelial weight unit: mg
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Table 7. Effect of light on mycelial growth of C. maxima

24hr dark 8hr light - 16hr dark 16hr light - 8hr dark 24hr light

CMA-001 61.0+=1.7 54.3+0.6 36.0+1.7 33.0+1.0

LGI-001 65.5+0.7 55.5+0.7 37.7+1.5 28.0+1.0
DMycelial growth unit : mm/10days
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Chi=001(24hr dark) ChA-001(Bhr light—16hr darky  CMA-00T(18hr light— Shr dark] ChA-001(24hr light)

LGI-001(24hr dark) LGl —001¢8hr light— 16hr cark)  LGI-001{16hr light=— 8hr dark)  LGI-001(24hr light)

Fig. 1. Mycelial growth of C. maxima by illumination with fluorescent lamp
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Table 8. Effect of cultivating substrate on the mycelial growth of C. maxima
CMA-001 CMA-002 CMA-003 CMA-004 LGI-001
Chamnamu(80%)-+rice bran(20%) 583 +11.5 61.7+£5.8 80.7+4.0 76.6+0.6 63.0+1.7
Mirunamu(80%)-+rice bran(20%) 113.3+£10.4 95.3+9.5 109.7+4.2 110.0£10.0 103.3+5.8
Misong(80%)-+rice bran(20%) 82.0+ 8.5 84.7+9.9 86.3+3.5 86.7+5.8 81.0£1.7
Cottonseed meal(80%)+rice
- 33.5+16.3 - - -
bran(20%)
Cotton waste(80%)+rice bran(20%) 40.5+ 6.4 23.0+£3.6 42.3+6.4 38.347.6 32.3£17.5
Corncobs(80%)+rice bran (20%) 103.3+5.8 75.7+2.1 95.7+1.2 103.3+10.4 90.0£5.0
Kangchamnamu(80%)+rice
83.3+7.6 87.0£2.6 94.3+1.2 83.3£2.9 83.3+5.8
bran(20%)
532 medium 70.7+1.2 67.3£2.5 80.7+4.0 70.7£1.2 69.7+2.5
Farm medium(Hwasung 1) 75.0+£7.1 - 7.5+£3.5 40.0+0.0 72.5+£38.9
Farm medium(Hwasung 2) 88.317.6 70.0+£17.3 113.3£12.6 95.0+8.7 105.0+5.0
Rice straw medium 123.3£2.3 114.0£5.3 118.3+7.6 116.7+5.8 115.0+5.0
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Fig. 2. Effect of light on the fruit body formation of C. maxima (in vitro).
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Table 9. Effect of cultivating substrate on the primordial development of C. maxima

CMA-001 CMA-002 CMA-003 CMA-004 LGI-001 LGI-002
1st  Matured| 1st Matured| 1st Matured| [st Matured| 1st Matured| 1st Matured
flush fruiting | flush fruiting | flush fruiting | flush fruiting | flush  fruiting | flush _fruiting
Cotton waste 2% 11 - - 8 8 1 10 2 9 1
532 medium - - - - 8 8 - - - - - -
Chamnamu(80%)+
rice bran(20%) - - - - 8 6 | 16 - - - -
Mirunamu(80%)+
rice bran(20%) 17 ) . ) 8 6 13 ) } } -
Farm medium 1 17 - - - 9 10 - - - - - -
Farm medium 2 10 12 - - 8 7 14 15 14 20 13 20
Farm medium 3 - - - - 10 12 16 - - - -
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Fig. 3. Fruit bodies of C. maxima cultivated on the bottle cultivation
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Table 10. The size of fruit body generated from the various substrate of C. maxima

CMA-001 CMA-003 CMA-004
Ave. Min.~Max. Ave. Min.~Max. Ave. Min.~Max.
Phileus (mm) 118.0+68.9| 41~174 | 42.1£21.9 | 13~114 88.1£27.9 55~135
Cotton waste S length | 70.7428.7 | 40~97 | 49.7+18.4 25~81 84.7£16.9 57~100
ipe
P thickness | 10.3+6.0 4~16 5.842.3 2~11 10.1£2.7 6~15
Phileus (mm) - - 42.6+19.0 11~97 - -
532 medium ) length - - 59.7£15.2 | 39~104 - -
Stipe -
thickness - - 8.3+2.8 4~15 - -
Phileus (mm) - - 32.4+15.6 8~66 122.0£20.8 | 107~146
0,
Chamnamu(80%) =77 o - ] 533£17.0 | 1592 | 120.2+19.6| 107~143
+ rice bran(20%) | Stipe
thickness - - 5.843.0 4~13 18.8+3.3 15~22
Phileus (mm) 130 - 45.6£19.5 11~95 - -
Mirunamu(80%)
- + ~ - -
trice bran(20%) Stipe length 170 61.7£17.3 20~93
thickness 20 - 8.6+4.1 2~19 - -
Phileus (mm) 106.3+£28.5| 57~138 | 42.3£14.3 11~75 120.8+40.4 | 37~175
Farm medium 2 Si length | 95.4+32.0 | 46~155 | 57.6+17.2 33~82 115.0£26.5| 69~155
ipe
P thickness | 13.34£3.7 5~18.6 8.6+3.1 3~15 14.0£3.0 7~16
Table 11. Effect of cultivating substrate on the yield of C. maxima
CMA-001 CMA-003 CMA-004 LGI-001
No. of | yaqg | No-of g | No-of | gg | No-of gy
Primordia (@) Primordia (@) Primordia (@) Primordia ()
/bottle & /bottle & /bottle & /bottle &
Cotton waste 6.0+2.8 61.6 10.7£5.1 60.9 11.5+£5.5 53.5 56 105
532 medium - - 36.749.1 140.8 - - - -
Chamnamu(80%)+
] - - 39.0£24.9| 130.0 3.0+2.8 109.1 - -
rice bran(20%)
Mirunamu(80%)+
. - - 34.6+21.4 122.2 3.0+1.7 - - -
rice bran(20%)
Farm medium 2 2.2+1.2 108.8 |27.2+12.5 55.8 4.1£2.3 53.4 3.7+£2.6 53.3
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