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ABSTRACT: For the breeding purpose, in this study we attempted to select a new Lentinula edodes strain by
comparing mycelial growth rate, fruit-body quality and mushroom productivity per substrate weight of hybrid
strains with parent strains. Nineteen hybrid strains were made by cross of di-karyotic and mono-karyotic to develop
strains suitable for sawdust cultivation of L. edodes. Among the nineteen strains, ten were selected by comparing
mycelial growth rate on PDA media and wood rot on sawdust-based substrates. The most mushroom harvesting
was achieved by 100 days incubation from KFRI 960, KFRI 961, KFRI 962, KFRI 963, KFRI 964, KFRI 971,
KFRI 973 and 125 days from KFRI 968, 970. Experiment of incubation periods with the ten strains showed that
there were productivity differences between 100 and 150 days incubations. Through comparison of hybrid strains'
mushroom productivity it was found that there was no difference in mushroom productivity through crossing high
temperature types with high temperature types, crossing low temperature types with high temperature types and
crossing unknown temperature types with high temperature types, but there was difference through crossing middle
temperature types with high temperature types. Hybrid strains showed better productivity compared with parent
strains. Fruiting temperature type analysis of hybrid strains confirmed that strains of high temperature types have

a dominant character.

KEYWORDS: dominant character, hybrid strains, Lentinula edodes, parent strains, temperature type

FALE 2 v, A, S, 23
o A %%%(Quercus spp)E ©l-&F Ao =&
TS 7R o}b EAugell 7S T Slvke] F,
2007). o]2@ AEAPpE HZ AR ulellx ] AEAuR7E
afjwict %J-BhL I RS AP fls AR

wEopl s oleh e FFow & o H2o
LEA W22 Al QAR AR AL A A 2]
L&A= T4 o] FUITI] me sy °L§}

AlAs) Aol me EHPE, A e,

,l_
B3t 55 olfE Fel dEAE H7rsted iﬂd =5
Hix] wpA o7 Asksla e FAloltkyE 5, 2006; F 5,

o

2008). ol& gk 337 FHHA wWalo] goje HHﬁOHL Althe]
Sgolut Az W) —Ol & 9T 71X YL
AzkET), SN felvete] 3 FukAule] Gakes AX
ool AL AlFeAR AL & 9,15} 19801 tH WHPTEJ
FAEA A7} Al&ﬂ?iguﬂ, 1990 J¥Ee] He

<E-mail : 25ryul@naver.com>

01

=

*Corresponding author

65

2ol dddT AR.o] FIEWAHY7)
<ol et 2705 ol Fo 2N FAE Al thek <
T7F ksl F21E AL AdvkEr 5, 2006).

SEARE 2ute] kbl Li*%] g o] 3R]
sto] B2 ofefgol AWa] Ak ol hedl FWA
ANMe FuAlg 7t Hﬂﬁ%‘*ﬁo}] 23 k2N

Z% 3. JthDiehle and Royse, 1986). ZzfA S22
%‘%‘:u g HFE 7] QM= ke B3 < N
o] o] Fojxo} gt} WAl &5, & T+ N A
opAmAle] A A ZRE 2 sto] Aju s}
Fe e, A el washe AAE 22
Aol o3k FE7H T, amfell o3t FE7H 50l
3L ATHALA, 2006) o] FollA QAL o]
7H Fol F&2 dF5/dol AHEEHA Tt o] T
olfre= BEae 54 A3 54, S A, A
‘c‘%l?é] .9__1:15_}\—] tﬂ-xgsﬂEH =9 oln) }bl'EHoﬂ}ﬂ

o} =
o] Fo]R| 3L 917] wiEol|t}, RgFe I3

sl

] O
=
] E]

1o
oo
=i

n:&:ré i

::’4

=

pAR-E) ]E

=S
A
et

pul

23 9l

= 2].0 A
EAS LA



66 -

SSHHOZA Di-montdHo] AREE|OIA|ZL QU Di-
monw HHH & o]3ll#F=2] 1 o] o]Fale] <]
R e 98 AR B3 AT et
(Leonard et al, 1978; L7, 2006). =, St ulj x| dol A
ME BE @59 28 Ak 18 ARE HEehd, 28
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(Worrall, 1997; 8+ %5, 2003; Lind et al., 2007).
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Table 1. List of parent strains .for making hybrid strain

Strains  Collected  Temp. . Productivity
tested years type Cultivation type per log(@)
KFRI* 11 1985 Middle Log cultivation 5.0
KFRI 12 1985 High  Log cultivation 45.8
KFRI 13 1985 Low Log cultivation 140.1
KFRI 14 1985 Middle Log cultivation 11.1
KFRI 15 1985 High Log cultivation 106.8
KFRI 16 1985 Low Log cultivation 759
KFRI 18 1985 Unknown Log cultivation ND*
KFRI 19 1985  Unknown Log cultivation ND
KFRI 22 1986 Low Log cultivation 439
KFRI 23 1986 High  Log cultivation 137.1
KFRI 25 1986 Low Log cultivation 435
KFRI 26 1986  Unknown Log cultivation ND
KFRI 27 1986 Middle Log cultivation 49.4
KFRI 28 1986 Low Log cultivation 105.1
KFRI 29 1986 Middle Log cultivation 287.1
KFRI 30 1986 Low Log cultivation 184.5
KFRI 31 1986 Low Log cultivation 231.5
KFRI 32 1986  Unknown Log cultivation ND
KFRI 33 1986 Low Log cultivation 572
KFRI 34 1986 Middle Log cultivation 13.1
KFRI 35 1986 High Log cultivation 69.7

KFRI 535° 2001 High
KFRI 536 2001 High

Sawdust cultivation ND
Sawdust cultivation ND
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Fig. 1. Photomicrographs about di-mon method procedure of L. edodes to make new strain, KFRI 961; dikaryon of strain KFRI
13(A), monokaryon of strain KFRI 535(B) and new dikaryon of strain KFRI 961(C). The circle of A and C shows

presence of clamp but B absence of clamp connection.



68

Table 2. Hybrid strains made by di-mon mating method

Mating of strains

Probability of success

Temp. Type® Temp. e of hybrid strains Hybrid strains made
p- P p- yP Y Dikaryon x Monokaryon Y (%)’
HxH type KFRI 12 x KFRI 535 KFRI 960
HxH type KFRI 23 x KFRI 535 KFRI 965
A group 50
H xH type KFRI 15 x KFRI 536 KFRI 973
H xH type KFRI 23 x KFRI 536 KFRI 975
M xH type KFRI 29 x KFRI 535 KFRI 967
M xH type KFRI 14 x KFRI 536 KFRI 972
B group 40
M xH type KFRI 27 x KFRI 536 KFRI 977
M xH type KFRI 34 x KFRI 535 KFRI 970
LxH type KFRI 13 x KFRI 535 KFRI 961
LxH type KFRI 13 x KFRI 536 KFRI 971
L xH type KFRI 16 x KFRI 535 KFRI 962
C group L x H type KFRI 22 x KFRI 535 KFRI 964 43
L xH type KFRI 33 x KFRI 535 KFRI 969
L xH type KFRI 22 x KFRI 536 KFRI 974
L xH type KFRI 25 x KFRI 535 KFRI 966
UxH type KFRI 18 x KFRI 535 KFRI 963
U xH type KFRI 26 x KFRI 536 KFRI 976
D group 40
U xH type KFRI 32 x KFRI 535 KFRI 968
U xH type KFRI 32 x KFRI 536 KFRI 978

*A group indicates crossing high temperature type with high temperature type, B group indicates crossing middle temperature type with high
temperature type, C group indicates crossing low temperature type with high temperature D group indicates crossing of unknown temperature

type with high temperature type.

*Probability of success(%) indicates total number of strains made/total number of crossing between two different groups x 100.
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2AHE AN o] 7RE B9k HIdEHL URe) St 4

11-19°C(H++15°C), 59 16-19°C(H17°C), 6¥ 19-22°C
0°O)A. F== 90% ol delith MAIES 49 30¢
KFRI 962, 973°|4] A &g g $ KFRI 9745 A 9|3
97t Bl wAlFES & 4 it o] S KFRI
971752] AJakH603 gyt ANAGFRINYE e FFE
H|3te] SRR, MAFTES A2 Holdth. vk
KFRI 96472 A2HE91 gyt /MAFGH)e A &
ARG AT 30 g& 2 YEPA T Table 2-6). 12} 53}
717k oF 20-30€0] Q5o H, o] 7|7t Ft &)
iR TS A0 AAlskih g 23 A S
g FZEa X WA o RS IFEAEE B
.2 AT 1009 A A WAL}

°F 10¢0] Al ZoZ Yehyth 100Y
SIS 2 Blael] B [P oA 7}
At = KFRI 962 250 g, KFRI 968 216g,
KFRI 971 371 g o|lew, 22kl 71 Ho] Ay
3l 455 KFRI 960 164 g, KFRI 973 289 go]At}. 2
2] 3pEAAA 7 Bol whAet 5= KFRI 961
122 g, KFRI 963 71 g, KFRI 964 117 g, KFRI 970 25 g

Table 3. Mushroom productivity of hybrid strains after 100
days incubation

Strain Total yield Individual fresh .
tested (@" wt. (g)° Number
KFRI 960 377.6+11.9° 7.6+2.2 13.4+4.1
KFRI 961 315.1£90.7 13.6+9.3 15.0+3.8
KFRI 971 603.5+94.1 114+1.0 254+24
KFRI 973 397.6 +59.9 174+ 14 16.8+2.5
KFRI 962 129.4 £ 2149 15.1+21.7 14.0+£12.9
KFRI 963 64.7+69.1 21.6+29.8 2.8+22
KFRI 964 91.0+52.0 30.3+12.0 30+1.8

KFRI 974 0 0 0
KFRI 968  285.7+166.3 183+5.1 153+4.1
KFRI 970 31.0+26.3 10.3+4.0 28+1.5

“A 3rd yield of fiuit bodies harvested on sawdust-based substrates of 2 kg.
*Fresh weight of each fruit-body harvested per sawdust-based sub-
strates of 2 kg.

‘Number of fruit-body harvested per sawdust-based substrates of 2 kg.
Data are mean and standard error.
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(ZA), 64 (5 F DA YEF 2710 AA AAglon, HAlo]
A s AR 2 FAZRAE AAGI o] 717 F]tHd
922 Y] 25 59 16-19°C(EHE17°C), 692 19-22°C
0°O)ReH, FEE 90%0] ol ATt HMAEA-S KFRI
9649} KFRI 9742 A 2)8}1. & ol BiAl S 88
AAT} o] 7F-H] KFRI 968 418 gol2h= AJatgko g
7hed 7PS Bekem, JiAIERF 18 g3t /NAT 170 = YEL
k. $HH KFRI 97405 100 2 2]} 7o) WAIIA)S
SIA] FEIATHTable 2-7). 1259 A 2|0 A WA x4
Hlws)] B 12} dAolA] 71 Bol WAYSE 7= KFRI 960
84 g, KFRI 971 283 g, KFRI 973 81g, KFRI 962 253 g,
KFRI 963 65 g, KFRI 968 363 g, KFRI 970 70 go] %o,
2hgA A 7 Bol WSk = KFRI 961°] 66 g
oAt} 8 KERI 963, KFRI 971, KFRI 973 5 13} 428
o] o]FolxH TRl wf WAl TS skA] Xt
2] 3L KFRI 9649} KFRI 9745 125¢ xg]¢] 2E WA
2ol A WMALS WA 7|A] B3t TH(Table 4).

1504 2o AR FEAxAA S =
6L (TA) 12kl AA Ao, wAlo] wAstH ALk
F 2 FEAAE AAFY. o] 717 < HidEk e W
o] L= 69 19-22°C20°0)A o™, FEE 90%°]4
o7 vepdth wAS KFRI 964, KFRI 970, KFRI 974
T2 Asta BE dFollA wAle] EAIEiTh. KFRI
9730] AAkeF 353 g, HAIEH 32 ¢, FRAISE 11702 YERfo]
e #5Ed vE)] duires ekt 2Ea 1504
A gle 4 KFRI 974%= WAlo] TAYER] EQkTh(Table 5).

HHF7|Ztofl 2 AAtAH|
717k gl ARl E AR TH Table 6).

Table 4. Mushroom productivity of hybrid strains after 125
days incubation

Strains Total Individual .

tested yield(g)" fresh wt. (g)° Number
KFRI 960  131.8+58.8" 19.4+17.3 6.8+3.6
KFRI 961 88.8 £76.5 20.9+11.0 35+24
KFRI 971 282.9+117.6 222+49 10.5+4.2
KFRI 973 81.1£65.0 19.3+9.5 5.0+4.1
KFRI 962 262.0+111.1 215+6.2 9.8+4.1
KFRI 963 64.7+47.7 18.5+10.2 3.0+2.8
KFRI 964 0 0 0
KFRI 974 0 0 0
KFRI 968 4177+1.9 17.8 £ 0.6 18.0+14
KFRI 970 140.3+10.8 48+0.5 2015

‘A 2nd yield of fruit bodies harvested on sawdust-based substrates of 2 kg.
"Fresh weight of each fruit-body harvested per sawdust-based sub-
strates of 2 kg.

‘Number of fruit-body harvested per sawdust-based substrates of 2 kg.
‘Data are mean and standard error.

Table 5. Mushroom productivity of hybrid strains after 150
days incubation

Strains Total Fresh wt. (g) of Number of
tested yield(g)" each fruit-body’  fruit-body®
KFRI 960  36.8=21.5°  294+145 1.5+ 0.5
KFRI 961 18.7+£20.0 11.2+9.6 1.2+0.5
KFRI 971 66.0 +52.2 264 +9.8 25+1.9
KFRI 973 353.3+78.1 32.1+33 11.0+£2.7
KFRI 962  183.1+87.0 99+3.7 83+22
KFRI 963 47.1+21.1 472+0.5 1.0+ 04
KFRI 964 0 0 0
KFRI 974 0 0 0
KFRI 968 81.3+48.2 9.0+2.7 55+2.1
KFRI 970 0 0 0
*A 1st yield of fruit bodies harvested from sawdust-based substrates
of 2kg.

"Fresh weight of each fruit-body harvested per sawdust-based sub-
strates of 2 kg.

‘Number of fruit-body harvested per sawdust-based substrates of 2 kg.
‘Data are mean and standard error.

Table 6. Mushroom productivity of hybrid strains according to
incubation periods

Strains Total mushroom yield(g)"

tested 100 days’a) 125 days(ab) 150 days(b)
KFRI 960 377.6+11.9°  131.8+58.8  36.8+21.5
KFRI 961  315.1+90.7 88.8+ 76.5 18.7 £20.0
KFRI 971  603.5+94.1  2829+117.6  66.0+522
KFRI 973  397.6+59.9 81.1£650  3533+78.1
KFRI 962 1294+2149 262.0+111.1  183.1+87.0
KFRI 963  64.7+69.1 64.7+47.7 47.1+21.1
KFRI 964  91.0+52.0 0 0
KFRI 974 0 0 0
KFRI 968 285.7+166.3  417.7+1.9 81.3+48.2
KFRI 970  31.0+263 1403+ 10.8 0

“Indicates a total yield of fruit-bodies harvested on sawdust-based
substrates of 2 kg during cultivation.

bSigniﬁcantly different at 5% level by Duncan's multiple range test.
Namely, there are differences in yields between 100 days and 150 days.
Zero values shows that strain fails to produce fruit-bodies.

‘Data are mean and standard error.

I A #4FEZ A Ape7t Wk 4] HdE A
A& KFRI 971, KFRI 973, KFRI 968, KFRI 962,
KFRI 960, KFRI 961, KFRI 963, KFRI 970, KFRI 964,
KFRI 9749] o2 yepgdt), 223 wjgdse] we
AL 100, 1259, 150Y o2 Yyehgon, 100
7 1504 A Aol ol A ARG 2po] 7t whtt.

Artee 2] siith. Table 7
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Table 7. Temperature types determined for the 10 hybrid strains
selected in this study

Strains tested  Temperature range(’C) Temperature Type'

KFRI 960 20-22 High
KFRI 961 22-24 High
KFRI 962 14-17 Middle
KFRI 963 19-20 High
KFRI 964 19-22 High
KFRI 968 16-20 Middle-high
KFRI 970 19-22 High
KFRI 971 14-16 Middle
KFRI 973 19-21 High
KFRI 974 0 -

“Temperature type was determined by monitoring proper temperature
range at which the hybrid strains produce the highest mushroom yield.

& A7ro]l Zsjste] ulgl WA EAE Fig. 29 AAEFs
ig. 39| =St wet WO 29SS EHUT
FF KFRI 9602+ KFRI 9612 20-22°C2] ¢4
AR o] 7 wol I E R AR AT Wt T
KFRI 962 14-17°Ce] W= T8, ¥3g+F KFRI

3}

FJ

ol

963< 19-20°Ce] WY E ¥, wg#5F KFRI 964
19-22°Ce] ®M9IZ I3 o]t} Wi+T KFRI 968

16-22°Ce] W2 T8, wft5 KFRI 9702 19-
22"(;94 m%i 37_3_63__& @79?‘51- 2= 01011;]_

WH#F KFRI 9715 14-16°CY) B2 =23 ug
43 KFRI 9732 19-21°Ce] HY= ﬁiﬁéo é?ﬁﬂ

o}, 3 WS KFRI 9745 Al
228 A4S & 5 gl

IS S ot

o

ﬂz
|r“

FIAE ARLEA, 5 HRS, 133} 74 2

offE A& EE‘r AP E 2 MRk 9o
FRARAS nRAEE] Qs AFAAEIAIA B
o]-g-31o] ket A7} XY =R 3 ATHR 5, 2006).
Eis %ﬂlﬁrﬂ‘rg} H|S2ok AR S QEY Qe Y B F
Aol gt A7 EdstA J&skar Jekin &, 2000;
Il %, 2006). 3HAITF opfE] wiE2A, B} G&Fo=,
| vk FRAE 913 A" o] EE SR g e
WAl = FRbAl- &7 HAUE AT Bﬁ]— xﬂ
Felz}o]th(Diehle and Royse, 1986). F3lul=|ol
e BARIAE o TS JEATE T AzEE 4= i)

i)
o
Sad

g

i z r&
ﬂLu o o
Toto (it ¢

o Wi > EEE

¢
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Fig. 2. Monthly mushroom productivity of KFRI 971 strain grown at sawdust-based substrates. Fruit-bodies were harvested from
April 28 to May 8 and this period which the most fruit-bodies are picked up indicates a criterion of mushroom's occurrence

temperature type.

Aver. tem p.

- = = =Max. Temp = = = Min.

tem p.

30

20

Temperature(C)

10

0

April 28 May 8 May 18

May 28 June 7 June 17

Fig. 3. Monitoring of fruiting temperature of strain KFRI 971 for its harvest yield at 2 kg sawdust-based substrates.
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