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Selective Breeding and Hybridization of Lentinus edodes
Strains for Bed-log Cultivation'
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ABSTRACT

Selective breeding and hybridization were attempted to improve shiitake(Lentinus edodes) strains for

bed-log cultivation, and the results obtained are as follows.

1.

Thirty five strains collected in Korea and abroad were cultivated for one generation(five years) and
fruit body vields were estimated by the amounts produced from 1m of oak tree(Quercus mongolica)
logs. Thus, three high-temperature type strains including FRI 177 showing productivity of 139kg/
mlog, two mid-temperature type strains including FRI 188 of 120kg/mlog, and seven low-
temperature type strains including FRI 187 of 96kg/mlog were selected as superior strains.

. Twelve hybrid strains confirmed as independent strains through indoor-test with hybrid strains made

by Di-mon mating method were cultivated for five years(one generation). Among them, FRI 182
and FRI 184 were turmed out to be superior strains, FRI 182 of high-temperature type showed the
vield of 108kg per 1mlogs and FRI 184 of low-temperature type produced 103kg/m'log.

. There were no significant differences in productivity among high-, mid- and low-temperature types,

but some differences appeared among strain groups. The correlation was not shown in productivities
between bed-log and sawdust cultivations.
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Table 1. Promising strains evaluated by selcctive

breeding
Temp. types Strains Fruit body yields”
FRI 177 139i11kg/rr‘<
High FRI 191 109+ 9kg/n
FRI 164 102+ 15kg/
Mid FRI 188 120+ 10kg/
FRI 180 108+ 12kg/m'
FRI 187 9%+ 8kg/m
FRI 190 93+ 1lkg/m
FRI 2 90=*12kg/m
Low FRI 137 88+ 6kg/m'
FRI 16 87= 10kg/m’
FRI 17 85+ 8kg/m
FRI 159 82+ 8kg/m’

Thirty oak logs were used to cultivate each
Lentinus edodes strain and the fruiting yields
indicate the amounts of fruit body production
calculated for 1m' of oak logs equivalent to 100
logs per one generation(5 yrs.) cultivation. The
size of the log is ¢10cm < 1m. Mean* standard
error, N=30.
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Table 2. Hybrid strains produced by Di-mon mating method

~ n : . Hybrid strains Temp. types of
(Groups Mating of §tralns produced hybrid s}.,t?ains
FRI 1 x FRI 23 FRI 169 High
[ FRI 1 » FRI 23 FRI 170 High
~ FRI 1 » FRI 177 FRI 182 - High
FRI1 » FRI 24 FRI 139 High
FRI 1 » FRI 24 FRI 140 High
n FRI1 » FRI 29 FRI 171 High
FRI1 » FRI 29 FRI 172 High
FRI1 » FRI 34 ) FRI 141 High
o FRI 3 < FRI 157 FRI 174 High
FRI 3 = FRI 157 FRI 175 High
v FRI 5 » FRI 22 FRI 183 Low -
FRI 137 =< FRI 159 FRI 184 Low L
Y Group 1 =High temp. type < High temp. type Group II =High temp. typex Mid temp. type
Group MI=Mid temp. type ~Mid temp, type Group IV=Low temp. typex Low temp. type

Fig. 1—4. Di-mon method for hybridization of Lentinus edodes to make new superior strains. 1. Hybrid

mycelium(hm) made by mating of monokaryotic mycelium(mm) of FRI 137 and dikaryotic
mycelium(dm) of FRI 159, The dikaryotic mycelium is cultured at outer-most site of
monokaryotic mycelium colony grown for about one week. The zone of newly produced
hybrid strain remained empty after detaching the agar block for subculture. 2. Micrograph
of mycelia of newly produced hybrid strain FRI 184 from FRI 137 and FRI 159. Arrows
show clamp connections{cc) confirming that the mycelia are dikaryotic. 3. Arrows indicate
dikaryon(2N) in the mycelium of the hybrid strain examined under fluorescence microscope
after stained with fluorochrome DAPI(4 -6-diamidino-2-phenyl-indole-2HCI). 4. Confrontation
cultures were made between a hybrid strain(h) and its parent strain(p) to confirm whether
the hybrid strain is independent from its parent strains. Left; No antagonistic line was
formed, showing that the hybrid strain is not a new strain. Right; Arrow indicates the
zone-line formation showing that the hybrid strain FRI 184 is different from the parent
strain FRI 137, and this line was also confirmed against the other parent strain FRI 159.
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Table 3. Promising strains selected from hybrid strains made by Di-mon mating method
Hybrid strains” Parent strains
FRI 182 FRI 184 FRI 1 FRI 177 FRI 137 FRI 159
Productivity” 109+ 14 103+12 96+ 10 138+11 8816 82+8
(kg/m')
Temp. type High Low High High Low Low

U FRI 182 is a hybrid of FRI 1 » FRI 177, and FRI 184 is a hybrid of FRI 137 x FRI 159.
Thirty oak logs were used to cultivate each Lentinus edodes strain and the productivity indicates
the amounts of fruit body yields calculated for 1m' of ocak logs equivalent to 100 logs per one
generation(5 yrs.) cultivation, The size of the log is $10cm ~ Im. Mean=standard error, N=30.

Table 4. Comparison of productivity of L. edodes strains and their temperature types

. 37

Strain groups” Isolates Tertrtlggza;ture Fn}g;e%)idoiizs” (L(')S[I)DS)
FRI 1 High 96 + 10kg/m
I FRI 165 High 72t 9kg/m
FRI 166 High 78+ 5Skg/m
FRI 167 High 83+ 8kg/m
I FRI 15 High 9% +1lkg/m'
FRI 157 High 79+ 6kg/m'
FRI 16 Low 87+ 10kg/m’
m FRI 28 Low 74+ 6kg/m'
FRI 137 Low 88~ 6kg/m’
FRI 3 Mid 58~ Skg/m’
v FRI 34 Mid 45+ Skg/m
FRI 158 Mid 60+ 4kg/m

Y Four strain groups with 12 isolates were confirmed by confrontation culture method so far among

the 47 isolates tested.

¥ Thirty oak logs were used to cultivate each Lentinus edodes strain and the fruit body yields
indicate the amounts of fruit body calculated for lm' of ocak logs equivalent to 100 logs per one
generation(d yrs.) cultivation. The size of the log is ¢10cm ¥ Im. Meantstandard error, N=30,

¥ Average yields of groups were significantly different(p=0.05) according to F-test and group IV
was significantly different(p=0.05) from group 1, @I and [ according to LSD test.
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