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Physiological and Genetic Changes by Mixing Culture of Shiitake
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ABSTRACT: Attempts were made to investigate the physiological and genetic changes when two different shiitake
(Lentinula edodes) strains are mixed. Mycelial growth of KFRI 180 strain and KFRI 1 strain were investigated
82 mm and 80 mm, respectively. Concerning the weight loss percentage of medium, KFRI 1 strain decreased 2.4%
and KFRI 180 strain 1.6%. Plug-shaped spawn had no-problem to incubate and there were no differences among
the ratios of mixture. Also, conditions of plug-shaped spawns were similar. When the isolated mycelia from plug-
shaped spawns was incubated again, KFRI 1 50%-KFRI 180 50% showed decreased growth of mycelia compared
with other treatments. The same results were obtained from test tubes filled with sawdust. When surface of spawn
bottles were observed, KFRI 1 50%-KFRI 180 50% showed spots, but other treatments were not different from
KFRI 1 and KFRI 180. Test was made to confirm the strains by confrontation culture. The mixture of two strains
was proved to be KFRI 1 regardless the ratios of mixture. However, by the RAPD primer analysis, when KFRI
1 was mixed with KFRI 180, KFRI 180 was stronger. Thus, the confrontation line on PDA was different from
the bands analysis by primers. Attempts were made whether the fruit-bodies were made at the generating condition
of spawn bottles. The results were that KFRI 1 100%, KFRI 1 90%-KFRI 180 10%, KFRI 1 80%-KFRI 180
20%, KFRI 1 50%-KFRI 180 50% treatment showed fruit-body formation. The shape of fruit-body was deformed,

but the gill was made normally.
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PDA(Potato Dextrose Agar)oll 7 23°CollA] njFsict
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A7A 38 g0 FUst ARk 2T 121°CelA 90k
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RAPD(Random Amplified polymorphic DNA)3|
o[t ol

X874 PDA WA 2 AEelE 75 AR5

7} A ZHE] genomic DNAS F&317] 93t
lysis buffers ¥ & 412 F 65°Coll N7 ¥H-AIA F
@2l phenol : chloroformg 23 ¢AE2]3le DNAS *
T ASHE A FEHE 2 28 U 3M NaOAcE
HAAZ| AL isopropanolZ Al 3lo] genomic DNAE 3]
39t} (Lee and Taylor, 1990).

Ao}z genomic DNAS} Operon Technologies primersS
o]&3} RAPD ¥-72 93l OPAl primer: CAGGCCCTTC,
OPA2 primer: TGCCGAGCTG, OPA4 primer: AATCG-
GGCTG, OPA7 primer: GAAACGGGTG, OPAS8 primer:
GTGACGTAGG, OPA10 primer: GTGATCGCAG OPA13
primer: CAGCACCCACZ 3} 92°CollA 187+ 1
cycle, 35°CoIA 187F, 72°CollA] 2%7F setS 45 cycles
2 PCRE 3819 (Maki er al., 2001; Zhang and
Francis, 1995), W1=9] 454 742 Fingerprinting I
Informatix Software(Bio-Rad) program®l] 2]&] =33}
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40 Table 1. Mycelial growth of Lentinula edodes isolated from
| plug-shaped spawns of mixed shiitake strains on PDA
® Mycelial growth
o 30
= (mm/7 days)
S KFRI 1 100% 40.8 + 2.1bc”
’§ 20 KFRI 180 100% 434+22a
2 KFRI 1 90%-KFRI 180 10% 429+ 1.3ab
E KFRI 1 80%-KFRI 180 20% 39.6 £ 1.3dc
© 10 KFRI 1 70%-KFRI 180 30% 41.6 + 1.3abc
§ KFRI 1 60%-KFRI 180 40% 42.1 £ 1.7ab
‘ KFRI 1 50%-KFRI 180 50% 37.6+2.8d
00 KFER! 1 KFRI 180 control * Followed by LSD multiple rage test (p <0.05).
Strains

Fig. 1. Weight reduction rate of shiitake strains on sawdust
medium after 60 days incubation.

Fig. 2. Comparison of plug-shaped spawns made by mixed
shiitake strains after 6 days incubation (from left,
KFRI 1 100%, KFRI 180 100%, KFRI 1 90%-KFRI
180 10%, KFRI 1 80%-KFRI 180 20%, KFRI 1 70%-
KFRI 180 30%, KFRI 1 60%-KFRI 180 40%, KFRI
1 50%-KFRI 180 50%).

e AE 7] PEE e =R B chEFe.
2). Tt KFRI 1 50%-KFRI 180 50% z% 27 ¥ F ol
dARES] Aol oM o 47 & AR fRuR
F2 oA E SR 8] Oﬁaﬂg AEéf zfo]
Atk ol FF7E ANE W, AP FHE ERlse
Aol B7bsse ofulgid}.

MySTo| ME ZA

Z} AR AYFaolr] 23 48 PDACA A
ulokslS o), KFRI 1 50%-KFRI 180 50% &t A3
Faol RgFEF f94 JdE 2o = Yehled, tE

60

40

20 |

Mycelial growth {(mm)

1 180
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80:20 50:50

Fig. 3. Mycelial growth length of Lentinula edodes isolates
regrowthed from plug-shaped spawns made by mixed
shiitake strains (test tube filled sawdust, 25 days
incubation). 1, KFRI 1 100%; 180, KFRI 180 100%;
80 :20, KFRI 1 80%-KFRI 180 20%; 50 : 50, KFRI 1
50%-KFRI 180 50%.

A TES Y2 BgFEH & 20§ HolA] Ak
th(Table 1). KFRI 1 50%-KFRI 180 50% A&+ Ad=
@9 FARE 5% KFRI 19 thall 7.8%, KFRI 1809
HEM e 13.4% A4 202 Veisdth Fyhlx] AlE
ol A 2] *ME—% S 218 A3}, PDAYIA S AL AE
3} viR7EX 2 KFRI 1 50%-KFRI 180 50% A 2|77} 2
745FE<¢ KFRI 1, 180 Bt} W& 43S RAvH(Fig. 3).
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Fig. 4. Surface observation of sawdust spawns made by
mixed shiitake strains. A, KFRI 1 100%; B, KFRI 1
50%-KFRI 180 50%; C, KFRI 180 100.
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t(Fig. 5).

Table 2. Formation of confrontation line between original
strains and reestablished isolates on PDA

Treatments®
1 2 3 4 5 6 7

KFRI1 xX° O x X X X X
KFRI'180 O x O O O O O

% 1, KFRI 1 100%; 2, KFRI 180 100%; 3, KFRI 1 90%-KFRI 180
10%; 4, KFRI 1 80%-KFRI 180 20%; 5, KFRI 1 70%-KFRI 180
30%; 6, KFRI 1 60%-KFRI 180 40%; 7, KFRI 1 50%-KFRI 180
50%.

b, O, formation of confrontation line; X, non formation of confron-
tation line.

= vgdE 4E 75 FolA KFRI 1 100%2t
KFRI 1 90%-KFRI 180 10%, KFRI 1 80%-KFRI 180
20%, KFRI 1 70%-KFRI 180 30%, KFRI 1 60%-KFRI
180 40% |77t ME fARE o= el KFRI
180 100%%} KFRI 1 50%-KFRI 180 50% *]&]5t7} A]
2 AR Ao E vEhst
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7} KFRI 12 YERSATE primerE ©]-8-3F Ao =
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Fig. 5. Confirmation of isolates reestablished from plug-shaped spawn made by mixed shiitake strains based on RAPD band
patterns. 1, KFRI 1 100%; 2, KFRI 180 100%; 3, KFRI 1 90%-KFRI 180 10%; 4, KFRI 1 80%-KFRI 180 20%,; 5, KFRI
1 70%-KFRI 180 30%; 6, KFRI 1 60%-KFRI 180 40%; 7, KFRI | 50%-KFRI 180 50%.

Fig. 6. Fruiting body formed on sawdust spawn made by
KFRI 1 50%-KFRI 180 50% ratio of shiitake strains.
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