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ABSTRACT

Sawdust cultivation of Lentinula edodes has been increasing in Korea. Fourteen strains
were used to develop the best varieties of L. edodes, and hybridization was carried out by
monohybrid cross. The number of hybridized strains was 1,638 among 3,100 combinations.
They were cultivated on sawdust medium, and fruiting bodies were formed in 364 strains.
Among them, 65 strains were selected as superior candidate strains based on the shape and

,.) size of the fruiting bodies. Forty strains formed fruiting bodies without lamellae structure. The
shape of the stipe was cylindrical (255 strains), thick to lower part (15 strains), and thick to
Chedi for upper part (94 strains). By the combinations of 2462 n1-10 and 3420 n1-10, 2462 nl, 2462 n2,
2462 nl0, and 3420 n3 were selected as excellent monokaryotic strains. These strains were

& OPEN ACCESS considered to be superior monokaryotic strains that could be used for hybrid breeding.
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Obtain spores from fruit body for 2-3 hrs Spore spreading on PDA plate
in plant tissue culture Incubation for 5-7 days at 20°C

Selection of geminated spores
Transfer on PDA plate
Incubation for 20 days at 25°C

v

Selection of monokaryotic mycelium without

clamp connection under microscopy

Mating of two different monokaryotic mycelia on PDA plate
Incubation for 20 days at 25°C

¥

Selection of dikaryotic mycelium with s | Incubation of dikaryotic mycelium on sawdust
clamp connection under microscopy medium at 22-23°C for 100 days
(darkness for 60 days and lightness for 40 days)

Cultivation of sawdust medium in fruiting room at 17-19°C for 30 days
—> | Selection of good fruiting body with more than 30g fresh weight,
1.5 cm fruiting height, round shape cap and unique cap

Fig. 1. Monohybrid cross process and selection of fruiting body of Lentinula edodes used in National
Institute of Forest Science. Photo shows mating of monokaryotic mycelia on PDA plate.

The Korean Journal of Mycology 2019 Vol.47

174



Characteristics of fruit body formation according to monohybrid cross of Lentinula edodes strains

=
AlZh g Bxka) 117)8-2 BAH| 2 8020(wiw) HIS2 AL, 48 3k 60% U9l 2 245191k
1,000 mL 51| 9] ZF-goll FRHIA] S 650~700 gﬁ %%?— 121°CollA] 9027+ BTt - 3
3 A= 22~23°C Bl Aol A 60 Al 3FF 40Y i sto] Z- 100 BT i o]
S H A= SeAE 8715 ﬁﬂ%%ﬂi*i%*’/ oJA}, AL 17-18°Coll A AHAL A Ay
= FEolTh A 22 30U 2|64 0 2 TSI AR A2 A, A7), Y 52 &
ALY, 2 AT A4 R) HA g, 2 F717F 1.5 em o)/, A5 30 g o), Yol 55 A
©l: F54o] gAY ti7HE AU, Zko] 2 72) 52 4 7|l weh sl

WAAVE-L 147) 52444, 2462, 2471, 2694, 3404, 3420, 3447, 3461, 3909, 4241, 4242, 4243, 4244, 4245)
a1, ThEAtE Zkzk 1070 AEtsto] 1007]2] 23S BHE0] & 3,1007H2] A

0] AN &0 2 At A B2 1 63871 2 & WHE-2 53%2 LHERT]

l

1638719 WS SRISHAIFZ ol A] B Alo] TP AlE-2 3647H, 01 & T HIAle] Bt 37|15 7]

20 2 6571 A5 A5t Table 1; Fig 2). ek oz = Mo] B, Zto] F2al, Zte] 2

o, YRR S A 23kt o]2fgh e r]ES Akbsto] B4l 30 g o1, 2 F7F LS em ©), A

S MR EGE 2= ZS e .i'ékﬂl ARESE 0] RS 3] RE] 102712 2 Xﬁﬂ

;;42;1544% H| o} | = ofH Ytk B4, 108] 22 7H 2462 n1-n102} 3420 nl-nl0S 7|52

2 HPS o, FFEZ FEAFORE AU 657 7 F 58] oV 718 Y HEAE 2=
Z12-2462n1 (53)), 2462n2(694) 2462010 (58]), 3420 13 (82]).C0 = LFENSITY, o] 5 T 25535 &
2e 7}{1 9 F=2 ukE 3ol =8 7 0 & mriE] ot

Ha S{5}2 o]n] oJaig-F A/doll 9lo] YR-E-2 Bt 250] Pl 7| P ek 2zt 2
ix} FEE A ] WAt APAko] 3R Frke 21 stk £ AutolE 4
%xf%%ﬂ sty PoEle gl vHEA o2 x3kH 2o 2 B uj Fho| JFL2 Ak
02 245 4 YITh YO 2 o] 5 Fai viAle] B i Yol JRS T fIAE B

2 ATE Fah UEht B3 DA Y B EL 5%, Ha S{5]0] LeNR S Mefe et
/885 51%2} HISH T HAT A E2 22%(F:1,6387l w7l 5 36470 )= wARAollA]
_Ey_;‘(ﬂl—% ‘_]_o]-OI]EX]—/\]Zﬂ Hl—AHo] Elx] oko.o SIES olo—h;]- gy 34-0]0}7:1]5 X1o] O A5}

AE02 ANE 2 19657 B2 Lebsth 13 Al 0.2 ket 925 2 Qo2 Ay

MR IE S Bo AT S AR T2 A3 BES202 olojxjof ot
ot

¥ sto] WhAyat 3ea7lle] A S o] ehs ZAkat Ak 2ol 350] 9 —t— 4070, o) 2 o]
AEFo] 5 25570, o ofeliEo] BEEH L 1571, o 9%0] B g Wik 54,

The Korean Journal of Mycology 2019 Vol.47

175



Kaetal.

Tablel. List of 65 superior candidate strains selected based on shape and size of the fruiting body of Lentinula edodes

NIFoS Parental strains Shape and size of the fruiting body

strain  Monokaryotic Monokaryotic ~ Fresh ~ Cap diameter Cap height Stipe length ~ Stipe Gill Cap  Overall morphological characteristics

No strain strain weight (g) (cm) (cm) (cm) shape* Firmness

4271 3447 n-6 3420 n-1 483 6 3 55 A Absent Medium Abnormal shape, gill absent

4505 3420n-3 3461 n-2 35.7 55 1.7 45 A Absent Medium Abnormal shape, gill absent

4320 3447 n-10 3420 n-8 349 52 1.5 4 A Present Medium Good shape, dark brown color

4322 3420n-13 2694 n-2 31.1 55 1.8 4 A Present Medium Good shape

4341 3420n-2 2462 n-10 25.1 55 1.5 3 A Present Medium Abnormal shape

4465 2462 n-10 3461 n-7 21.3 4.5 1.5 35 A Present Medium Good shape, five fruiting bodies

4470 3420 n-3 3461 n-10 40.3 5.5 1.5 35 A Present Medium  Thick stipe 2.7Cm, four fruiting
bodies

4473 3420 n-3 4242 n-5 532 6.5 22 35 A Present Medium Good shape, three fruiting bodies

4477 4241 n-7 4243 n-5 309 55 1.7 3 A Present Medium Good shape, two fruiting bodies,
white medium

4492 2462 n-1 3461 n4 29.2 4.7 2 3 A Present Medium Good shape

4502 4241 n-5 2778 n-6 36.1 53 23 3 A Present Medium Some abnormal shape, fairly thick
of pileus

4509 3420n-3 4243 n-3 364 5.8 1.5 4 A Present Medium  Good shape

4512 2462 n-10 4242 n-2 40.6 5.5 1.8 45 A Present Medium  Good shape, two fruiting bodies

4522 2462 n-6 3461 n-6 353 5.8 2 2.5 A Present Medium Good shape

4530 2462 n-10 4242 n-3 623 7.7 1.8 6.5 A Present Medium Good shape

4535 4241 n-1 2778 n-2 442 7.3 1.7 38 A Present Medium Good shape, two fruiting bodies,
peripheral scale

4536 2462 n-10 4241 n-3 30.7 6 1.6 35 A Present Medium Good shape

4537 2462 n-1 4242 n-5 733 9.2 25 5 A Present Medium Good shape

4542 4241 n-6 2778 n-2 413 5.8 1.7 45 A Present Medium  Good shape, four fruiting bodies

4547 3420 n4 3447 n-9 40.3 5.5 2 3 A Present Medium  Good shape, four fruiting bodies

4267 3404 n-1 2694 n4 29 5.7 1.6 3 A Present  Soft ~ Good shape, dark brown color

4306 3420n-5 2694 n-4 448 9 2 45 A Present  Soft  Good shape, contamination

4307 3447 n-7 3420 n-4 59.2 9.7 22 5 A Present  Soft  Good shape, light color

4308 3447 n-5 3420 n-5 894 10.5 25 45 A Present  Soft ~ Good shape

4309 3420 n-6 2694 n-1 359 6 1.5 35 A Present  Soft ~ Some abnormal shape, light color

4312 3420 n-3 3909 n4 55.8 8 1.7 45 A Present  Soft  Good shape, dark brown color

4314 3404 n-9 3909 n-5 53.1 75 1.7 5 A Present  Soft ~ Good shape

4318 3404 n-2 3909 n4 79.5 8 1.7 45 A Present  Soft ~ Good shape

4319 3420n-3 2462 n-2 187.7 15 2.7 45 A Present  Soft  Good shape, large fruiting body

4324 3420n-17 2694 n-1 41.1 6.2 33 3 A Present  Soft  Good shape, light color

4343 2462 n-2 3420n-13 719 9.5 2 6 A Present  Soft  Good shape, peripheral scale

4346 3404 n-9 3909 n4 29.7 6.8 1.8 4 A Present  Soft ~ Good shape

4391 2471 n-2 2778 n-5 712 8 2.5 35 A Present  Soft  Good shape

4460 2462 1n-2 4242 n-6 49.6 6 22 4 A Present  Soft ~ Good shape and some abnormal
shape

4483 2462 n-6 4245 n-8 39.3 6.5 1.5 4 A Present  Soft Abnormal shape, white medium

4490 2462 n-2 4242 n-1 37 83 2.5 35 A Present  Soft ~ Thick cap

4491 3420 n-6 4243 n-7 77.7 7.5 2.7 55 A Present  Soft  Good shape, convex

4503 3420 n-10 3447 n-9 43.7 5.7 22 35 A Present  Soft  Good shape

4504 4241 n-8 2778 n-3 28.8 48 1.6 3 A Present  Soft  Good shape

4518 3420 n-2 4243 n9 25 5.1 1.5 3 A Present  Soft ~ Some abnormal shape, five fruiting
bodies

4529 3420n-2 3447 n-10 399 6.2 2.5 3 A Present  Soft ~ Good shape
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Tablel. continued

NIEOS Paret.ltal strains : : Shape and.size of. the fruiting b0(.1y Gl

stramn Monoka}'yotlc Monoka'ryotlc Emsh Cap diameter Cap height Stipe length ~ Stipe Gl Cap characteristics

No strain strain weight (g) (cm) (cm) (cm) shape™ Firmness

4534 3420 n4 4241 n-8 245 52 1.6 3 A Present  Soft  Good shape, four fruiting bodies,
peripheral scale

4544 3420 n4 4241 n4 33.6 5.7 1.7 4 A Present  Soft  Good shape

4549 2462 n-1 4242 n-10 97.8 10.5 3 A Present ~ Soft  Good shape, convex

4551 2778 n-4 2470n-1 489 82 2 5 A Present  Soft  Good shape, three fruiting bodies

4325 2471 n4 3420 n-9 25.1 53 2.8 3.7 B Absent Medium Abnormal shape, gill absent

4336 2471 n-2 3420 n-9 413 5 3 2.5 B Absent Medium Abnormal shape, gill absent

4348 3420 n-5 2462 n-5 474 6.2 22 6 B Absent Medium Good shape, fluff of stipe, gill
absent

4345 2462 n-1 3420 n-20 54.6 7 3 55 B Absent  Soft  Abnormal shape, gill absent

4243 3447 n9 3404 n-8 293 6.5 1.7 2.5 B Present Medium Good shape, short stipe, light color

4269 3404 n-3 2694 n4 362 74 1.6 B Present Medium Good shape

4286 2462 n-2 3420n-18 723 10 24 B Present Medium Good shape

4450 2462 n-10 4241 n-6 319 5.5 1.6 B Present Medium Good shape

4511 4241 n-6 4243 n-5 50.5 6.2 1.5 4.5 B Present Medium Good shape

4531 2462 n-2 4241 n-7 46.7 6.8 1.8 3.7 B Present Medium Good shape

4552 2778 n-5 2471 n-10 589 75 2 35 B Present Medium Good shape, white medium

4271 3404 n-5 2694 n-3 182 5 1.7 2 B Present  Soft  Good shape

4282 3420 n-17 2694 n-7 612 8 1.7 5.5 B Present  Soft  Thick stipe 2.1cm, brown filuff

4294 3404 n-5 3909 n-6 373 6.5 2 3 B Present ~ Soft  Good shape, some abnormal shape,
fluff stipe

4489 342009 4242 n-1 243 43 2.5 3 B Present ~ Soft  Good shape, some abnormal shape

4496 2462 n-1 4241 n-7 35.6 5.8 22 4 B Present  Soft  Good shape, dark color, two fruiting
bodies

4508 2462 n-2 4241 n-6 24.8 45 1.7 3 B Present  Soft  Good shape, two fruiting bodies

4317 3420 n-5 3909 n-1 363 5 1.6 5 C Present Medium Good shape, shrinked medium

4272 3404 n-5 2694 n4 69.5 10 1.8 5 C Present  Soft  Large fruiting body, thick stipe
22cm

4498 3420n-3 4242 n-7 48.5 6 1.8 45 C Present  Soft  Good shape

NIFoS: National Institute of Forest Science

* Stipe shape: A, Cylindrical; B, Broader toward cap; C, Broader toward base.

Good shape means normal shape of fruiting body with rounded edge and cap shape has flat, round, or convex.

Superior candidate strain: normal shape or unique shape of fruiting body, cap height (more than 1.5 cm) or stipe diameter (more than 2 cm), fresh weight of
fruiting body (more than 30 g).
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Fig. 2. Photographs of the fruiting bodies of Lentinula edodes. A, NIFoS strain No 4243; B, 4267; C
4209; D, 4271; E, 4272; F, 4277, G, 4282’ H, 4286; 1, 4294; J, 4307; K, 4317; L, 4318; M, 4320; N.
4336; O, 4345; P, 4348; Q, 4450; R, 4460; S, 4470; T, 4473; U, 4477, V, 4483; W, 4489; X, 4490; Y,
4496, Z,4503; AA, 4508; AB, 4512; AC, 4518; AD, 4530; AE, 4535; AF, 4544.
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Table 2. List of monohybrid cross (A and B) of fruiting bodies without lamellar structure in Lentinula edodes
Monokaryotic  Monokaryotic  Monokaryotic  Monokaryotic  Monokaryotic = Monokaryotic =~ Monokaryotic = Monokaryotic

A B A B A B A B
2462 nl 3420n20 2462 n7 4245n3 2778 n7 2462n18 3420 n3c 2694 n4
2462n10 3461 n8a 2462 n8b 3461 n7 3404 n6 2694n8 3420 n3c 3461 n2
2462 n2 3420nl1 2462 n8b 4242 n4 3420nl 3461 n8a 3420 n3c 3461 n8a
2462 n2 3420n12 2462 n8b 4245n3 3420nl 4242 n8 3420 n3c 4242 n4
2462 n3 4245 n6 2462 n8b 4245 n4 3420n10 3461 n10 3420 n5 2462 n5
2462 n5 3461 n4 2462 n8b 424519 3420n10 3461 n2 3420 n5 2462 n6
2462 n5 4245 n5 2462 n9 4245 n6 3420n10 3909 n8 3420 n6 3461 n8a
2462 n6 4244 n4 2471 nl 3420 n4 3420n17 2694 n3 3420 n6 3909 n4
2462 n6 4245 n6 2471 n2 3420n9 3420n19 2462 nl5 3420 n7 3461 n8a
2462 n7 244419 2471 n4 3420n9 3420 n3c 2694 n10 3447 n6 3420nl

Monokaryotic strains containing 5 times in combination a, 3416 n9; b, 2462 n8; ¢, 3420 n3
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