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Studies on the Yield, Ecological and Morphological
Characteristics of Several Strains of Lentinus edodes

Eung-Rae Lee, Joon-Sam Lee and Kye-Seong Hwang
Korea National Federation of Forestry Association, Seoul 100, Korea

Abstract: Thirteen strains or crosses of Lentinus edodes obtained from home and abroad were
compared for their mycelial characteristics on artificial media. Eleven of them were selected and
inoculated on logs in order to study for their productivity, and the morphological characteristics
of the mushrooms were investigated. 1) Seven strains, i. e., 11001, 12001, 13005, 13012, 13015, 12004
and 20101 were grown well on the sawdust medium. 2) The best mycelial growth and establish-
ment of infection on logs were obtained from strains 20101 and 11001. 3) The highest yield

of the mushrooms on logs during the six year periods were obtained from strains 11001, 12001

and 20101. 4) The highest yield of the mushrooms usually was obtained on the fourth year after
inoculation. 5) The fruit body productivity in terms of dry weight recovery was the highest in
strains 13005 and 20101. 6) The most productive period of the mushrooms during the years
depended on strains. Most prevalent types of the strains were summer and autumn growing types,
and more mushrooms were produced during these periods. 7) Morphological characteristics of the
mushroom were more or less dependent on environmental conditions. 8) Thicker fruit bodies and

relatively uniform shapes of the mushroom were produced by strain 20101.
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Table I. The mycelial characteristics of Lentinus edodes (Berk.) Sing. on P.D.A. and Sawdust medium.

P.D.A. (after 20 days)

Sawdust(after 40 days)

strains  growth of density of layer of grow of formation
mycelium mycelium quality of spawn
(cm?) mycelium mycelium (mm) of tapetum
1001 130* dense thick 148* quickly ~ tew of contraction
12001 128* " ” 147* 7 "
12003 74 ” ordinary 110 slowly "
12004 103 ” ” 134* ” ”
13003 79 sparse 4 104 ” "
13005 97 dense ” 125* " ”
13010 64 sparse " 89 ordinary ”
13011 123* dense thick 123 " "
13012 130* ” " 150* " ”
13013 71 sparse ordinary 98 ” ”
13015 126 dense thick 141%* ” ”
20101 121 moderate ordinary 129* " ;%nss’evg;gtgggifgﬁon.
20201 119 dense thick 123 slowly few of contraction and
20305 113 ” ” 123 ordinary good elailtic spawn
20705 94 " " 121 " ”
L.S.D. 0.01 12.3 0.01 24.9

L.S.D., least significant difference. *good growth

logs in natural condition.

Table Ii. The survival rate and vegetative growth of each strain in formative tissue of

Growth of mycelium(after 180 days)(cm?2)

Survival rate(after 60 days) (%)

Strains

I I I average I I i average
11001 135.0  136.6 152. 2 141. 3*%* 100 100 100 100*
12001 123.3 107.6 120.0 117.0 100 91.0 97.0 96**
12004 108.0 110.6 112.7 110.4 83.3 90.0 85.0 86.4
13005 82.0 98.3 80.6 87.0 94.4 100 80.4 94.6
13011 101. 3 116.7 109.0 109.1 85.0 88.9 94.5 89.6
13012 138.3 123.0 120.0 127.1 95.0 94.1 93.7 94.2
13015 142.3 138.3 140.7 140. 4%* 94.4 94. 4 88.9 92.5
20101 156. 6 155.3 155. 0 155. 6* 94. 4 100 100 98. 1%
20201 101.0 116.0 114.7 110.6 90.0 88.8 90.0 89.6
20305 118.3 103.7 990.7 107.1 100 95 94. 4 96. 5**
20705 98.3 104. 3 97.0 98.8 83.3 94. 4 88.8 88.8
K.S.D 0.01 12. 4 0.05 3.1

*good growth, **the best growth

—35
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Fig. 1. The yield of mushrooms in each strain for

six years.

Table IIL Percentage of total yield in each strain
to that of all strains.

Percentage Strains
~ above %
140 11001, 20101, 12001
100~240 20305, 13011, 13012
50~100 12004, 20705, 13005, 20201
below 50 13015
ol BEAKER i B BE Rz #2824 Y

e} FHEER L EEE Ao 6R#iol 2 FUTA
Rz velyel, Fgplk BERE vl R
i 140% B EEE A& 11001, 12001, 20101¢]%l.2#

S GEFEM MBLEE e THEE H FHUTE vehd Rifid 0% T EHD BER
Table IV. The annual yield in each strain. (kg/m?®)
1st year 2nd year 3rd year 4th year 5th year 6th year Total
Strai ) o
raimns = P -~ ~ - 4 vy - - - - Py - -
o = - < oS -~ el = oS - -r =] e =
=E AF mEFE AF mE AE mBE AF mBE QF mE ABF =E AB
11001 — — 10.1 160 47.7 7.8 32.5 50 2.7 3.3 4.3 0.4 115.3 18.10
12001 - — 20.5 3.42 36.0 550 56.30 552 29.7 3.00 81 1.00 150.6 18 44*
12004 - — 2.7 0.45- 11.3 1.35 30,9 3.8 23.2 3.8 18 0.16 69.9 9.67
13005 ~  — 17,7 3.42 147 2.25 9.2 130 7.6 1.58 4.6 0.45 53.8 9.00
13011 — — 27 045 52 045 394 6.94 433 592 45 1.23 951 14.99
13012 — — 2.8 0.45 30.8 3.68 40.7 510 27.9 3.8 7.9 1.48 110.1 14.58
13015 — - 4.9 0.72 86 0.90 11.0 171 234 1.8 3.0 0.9 50.9 6.05
20101 — — 5.4 0.9 28.1 4.59 29.9 7.78 30.0 4.8 4.40 0.56 97.8 18.69*
20201 - — 42 057 83 1.3 263 261 83 1.9 05 0.09 47.6 6.60
20305 — — 5.3 0.63 30.2 4.30 381 527 303 400 7.3 1.20 111.2 15.40
20705 — - 4.7 0.72 6.4 1.00 31.3 410 19.0 3.78 2.1 0.20 63.5 9.80
—: none *: the larger number of weight
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Table V. Analysis of variance of the Annual yield
in each strain

Degree of Sum of Mean

Factor freedom  squares square F

Total 32 791.5  24.7 F=13.4>

Treatment 10 679.6 68.0 3.26=F.

Error 22 111.9 5.1 0.01

g, §i ElikE

CEGM FEMAER] ®WY wREkE] gleA
= Rl 228 F 91l 13005, 20101¢) sFA =g

12001, 130157} 7k ket (Table VID.

Table VI. The highest yielding year of mushrooms
after inoculation in each strain.

year strains

fist year —

2nd year 13005

3rd year 11001

4th yeal 12001, 13011, 13012, 20101,
11001, 20201, 20305, 20705

5th year 12004

6th year —

Table VII. Percentage of dry weight in each strain.

Percentage Strains
10~13% 12001, 130156
13~16 11001, 12004, 13011, 20201, 20305, 20705
16~19 13005, 20101
4. 4 B

ToCRe FRARS BARe AR 2 M W
#A T} A LA REMMEE (Table Wl F7

Table VIII. Data of weather in the Seoul district

Mar.

Apr.

= Mpnth
ltems Year\ Part

e

“Pirst Middle Latter Mean

First Middle Latter Mean

First Middle Latter Mean

A.D. 1972 1.2 56 &1 &1

73 0.9 4.7 7.3 4.3

74 4.4 0.2 5 3.5

°C) 75 2.8 54 48 4.3
Temperature 76 46 4.3 55 4.8
77 1.8 7.4 6.8 53

(Mean) 2.7 4.6 6.4 4.6

1.4

AD. 1972 72.3 72.2 71.6 73.7
73 53.6 43.6 36.1 44.4
74 TA9 66.7 64.7 68.7
(%) 75 73.6 70.2 65.6 69.7
Humidity 76 71.6 5.4 56.4 59.8
77 60.4 63 61 6l.4

(Mean) 67.7 62 59.2 63

7.8 11.8 14.7 16.4 15.5 17.1 16.3
10.3 11.4 15.2 12.3 16.0 17.2 18.8 17.3
9.5 11.5 11.0 10.6 14.2 17.5 18 16.5
82 15.8 15.8 13.2 15.0 16.6 18.2 16.2
7.5 11.9 14.4 11.2 13.4 15.3 21 16.6
9.9 12.7 14.7 12.4 14.4 18 19.4 17.9
8.9 12.6 14.2 1L.9 149 16.7 18.7 16.8
60.0 73.4 63.2 65.5 46.9 67.4 73.3 62.5
65.1 65.8 74.7 68.5 61.8 64.7 66.8 64.4
64.0 66.4 68.0 66.2 57 71.1 75.9 68.0
70.8 49.1 67.7 62.5 65.3 64.8 67.8 65.9
52.5 58.4 56.4 b5.7 57.4 65.8 47.2 56.8
6l.4 59.7 69.7 72.2 70 62.2 69 67.0
62 63.8 67 64.3 59.7 66 66.7 64.1

A.D. 1972 0.5 3.7 82 1.4
73 41 57 39 05
74 199 3.7 41 0.9

(mm) 75 29.9 10 24.3 2.1
Precipitation 76 0.6 2.2 4 0.2
77 1.9 — 33.8 1.2

(Mean) 9.5 9.6 13.1 1.1

1.4 21.7 0.3 0.8 37.4 17.1 30.8 2.9

— — - — 73.9 85 0.1 2.8
52 46.2 46.7 4.8 62.4 145.5 31.9 8
4.6 4.9 535 3.4 28.9 21.4 33.4 2.8

0 29.1 29.3 2 3.8 8.9 0.8 1.4
36 93.6 110 8 14.6 45.6 3.5 2.1
22.3 32.6 40 1.7 36.8 45.8 16.8 2.1
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\, _Month

Jun.

Jul.

Aug.

First Middle Latter Mean

First Middle Latter Mean

Items year - Part First Middle Latter Mean
— \_
AD. 1972 22.2 20.7 22.1 21.6 23.1 25.9 27.7 25.5 24.1 23.6 21.5 23.0
73 20.4 21.3 22.2 21.3 25.6 27.6 27.1 26.7 25.7 27.1 24.8 25.8
(%) 74 17.3 20.4 20.9 19.5 22.3 23.4 24.6 23.4 25.4 26.9 23.2 25.1
75 19.2 22.5 22.4 21.3 23.8 24.8 25.9 24.8 26.3 27.7 26.8 26.9
Temperature 76 20 21 22.8 21.3 19.7 23.5 2b.9 23.0 26,3 23.6 22.2 23.7
7 20.7 21.7 25 22.4 24.4 24.9 27.8 257 25.4 23.8 24.5 24.5
(Mean) 20 21.3 22.6 21.2 23.1 25 26.5 24.9 25.4 25.5 23.8 24.8
AD. 1972 64.4 75.3 76.2 71.9 89.5 69.3 74.7 77.8 80.2 82 78.6 83.2
73 64.2 78.6 93.3 78.7 85.3 82.9 87.4 85.2 91.6 85.7 90.1 89.1
(%) 74 77.5 68.5 73.9 73.3 79.1 87.2 81.0 82.4 8.5 76.6 78 80.3
7% 77.2 69.0 78.9 75.0 77.5 83.7 86.6 82.6 781 70.9 69.8 72.9
Humidity 76 66.4 70.7 63.3 66.8 72.2 .72.7 76.7 73.9 79.5 84.9 80.6 8l.7
77 72.7 61.5 68.6 67.6 88.5 78.5 75.3 80.7 78.2 61.5 59.3 66.3
(Mean) 70.1 70.6 75.7 72.2 82.0 79.1 80.3 80.4 83.9 76.9 76.0 78.9
A.D. 1972 0 26.4 1.6 0.9 149.9 16.6 64.3 7.5 247.4 455.8 178.6 28.5
73 6.9 28.5 146 6.1 7.3 19.5101.7 4.2 23.9 90.2 74.5 6.1
(mm) 74 55.5 6.2 2.6 2.2 127.2 10.8 114.7 8.2 143.9 38.9 136.2 10.3
75 27 7.6 15.9 1.7 95 71.4 218.1 12.4 8.5 53 2.4 3.3
Precipitation 76 17.1 20.8 11.3 1.7 80.7 69.8 25.7 5.7 107.5 251.5 93.8 14.6
77  44.7 — 17 1.6 347 52.1 6.3 13.1 79.9 0.4 20.7 3.3
(Mean) 25.2 14.9 30 2.4 134.5 40.0 83.5 8.5 115.2 140.4 84.4 11
=
Nﬂﬂl Sept. Oct. Nov.
& TT—————
Iten& year E’art First Middle Latter Mean First Middle Latter Mean First Middle Latter Mean
AD. 1972 20.2 20.4 16.4 18.9 16.2 15.0 10.5 13.9 10.7 7.8 -2.9 5.2
73 21.9 21 17.9 20.2 15.8 12.6 10.8 13.0 89 34 17 4.6
°C) 74 22:8 19.5 19.3 20.5 15.2 13.6 9.3 12.7 9.3 31 36 53
75 25.2 21.7 20.6 22.5 17.7 14.7 13.7 15.3 12.5 10.8 3.4 8.9
Temperature 76 22.6 19.1 18.1 19.9 16.9 15.5 9.2 13.9 86 24-34 25
77 24.2 21.3 18.8 21.4 16.7 14.7 16.6 16.0 10.6 82 4.2 7.6
(Mean) 22.8 20.5 18.5 20.6 16.4 14.4 11.7 14.1 10.1 6 1.1 57
AD. 1972 79.8 76.3 77.6 77.1 8l.6 73.2 77 77.2 82.3 76.4 70.4 76.3
73 82.7 76.2 69.9 76.2 69.1 61.2 69.2 66.5 70 68.9 61.2 66.7
(%) 74 78.5 69.2 74.6 74.1 75.6 72.9 68.8 72.4 64.8 57.5 69.4 63.9
75 74.9 8l.4 65.8 74.0 72.7 63.3 64.4 66.8 58.6 65.3 62.0 61.9
Humidity 76 74.3 68.3 67.7 70.1 71.8 74.9 59 68. 6 64.1 69.1 67.4 66.9
77 73.2 72.8 64.9 70.3 70 64.6 77.2 70.6 71.3 68 67.1 68.8
(Mean) 77.2 74.0 70.0 73.8 73.5 68.4 69.3 70.4 . 68.5 67.5 63.3 67.3
AD. 1972 845 10.6 38.5 4.3 28 28.8 25.8 2.7 59.1 51.7 14.6 4.2
73 58.4 56 241 29 7.2 1.3 18 0.9 4 1729 2.8 0.8
(mm) 74 12 5.9 32.4 3.1 8.7 249 26 1.2 — 89 1.7 0.4
75 108.8 72.5 — 59 13.8 6.8 0.4 0.7 2.6 16.5 17.2 1.2
Precipitation 76 53.7 15.3 9.7 25.4 8.7 21.2 30.8 2 9 9.8 11.9 1.0
77 39 57 - 3.1 2.5 — 13.2 0.5 40.4 28.9 26.7 3.2
(Mean) 59.4 35.5 17.5 7.5 11.5 13.8 151 1.3 19.2 22.3 125 L8
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Table IX. Classification of strains according to their growing type

Growing type

Growing season Strains
Spring-growing type Mar.~May 20101, 20705
Autumn-growing type Sept.~Nov. —
Spring and autumn-growing type Mar.~May 20201, 20305
Sept.~Nov.
Summer and autumn-growing type June~Aug. 11001, 12004, 13011
Sep.~Nov. 13012, 13015
Spring, summer and autumn-growing type Mar. ~Nov. 12001, 13005
% oo
sof ol
0 g 20101 80 s——— 203053
gy 20700 o——2 2()2(}]
GO | GO
//'
40+
W /5\
— O —. A
1 ) Y ) N — ] :\L haZ !
34 5 6 7 8 9 o J0 i ¢ 7 g 9 10 11
(1) Spring-growing type (2) Spring and auntumn growing type
% 2
80 s 11001 sof
[ 00 12001 [ S0 12001
M¥———x 13001 om0 13005
6ot A———A 15012 60
13015

40

(3) Summer and autumn-growing type

40 =

(4) Spring, summer and autumn-growing type

Fig. 2. Growing types(strains)
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Fig. 3. Average temperature and humidity in the Seoul district.
Table X. Morphological characteristics in each strain.
Pileus Stipe
Strains -
Size Thickness Shape Color Length Thickness
11001 large medium round brown middle medium
12001 medium n” ” 1” ” ”
12004 ” ” ” ” 74 ”
13005 ” " indefinite yellowish brown ” "
12011 ” ” ” " ” ”
13012 ” I ” ” " ”
13015 4 " ” ” ” "
10201 ” thick round light brown ” ”
20201 large ” ” brown short "
20305 " " ellipse light brown ” ”
20705 " " round " " ”
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Explanation of Plates

Plate J. The shape of mycelial growth in for-
mative tissue of logs of each strain, 180
days after inoculation.

Plate . The shape of fruit bodies of each

strain.
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