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Cultivation status and breed development of Lentinula edodes
cultivar Sanjo 701ho in the sawdust cultivation
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Forest Mushroom Research Center, Gyeonggi, Yeoju, 12653
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ABSTRACT: The oak mushroom (Lentinula edodes) is a popular edible mushroom that has long been cultivated and eaten
throughout Northeast Asia (including Korea). Its taste and flavor are unique. Oak mushrooms are cultivated on logs and in
sawdust. The cultivation period on logs is 4-5 years, while the cultivation period in sawdust is 6 months, which is rapidly driving
a shift from log to sawdust based cultivation. In particular, the Sanjo 70Tho cultivar of L. edodes is a mid-range to high-
temperature variety that is widely known for its suitability for summer cultivation on sawdust in Korea. This study summarizes
new developments and achievements in the oak mushroom industry in Korea, and details the cultivation history of Sanjo 701ho,
its culturing characteristics, various demonstration tests, and the expansion of domestic varieties.
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S0 £Z8F30th(Lee, 1960, 1980). 1931 A|F
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A GAdstel 71 ZA7F HATHEEEH 719, 2005).
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L808 5 Uit FF o= A= T}, 53] AH=x 701
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To2 Auidrtel de] geiA e, At
| 71993} JTH(Noh et al., 2015. Ko et al., 2015).
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Table 1. List of test strain of Lentinula edodes

Test strains Collection strains Note
186 SAN25008-1 2003 selection
190 SAN25010-1 "
196 SAN25007-3 "
22-10 SAN25019 "
23-25 BERE20 2004 selection
23-35 Cr04 "
23-37 RE1S ”
24-19 087 2005 selection
24-24 L1359 "
24-25 L939-1 "
24-26 L1268 "
24-27 921 "
24-29 15 "
24-30 25 "
Sanlim 5ho FRI SAN 5 control
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Fig. 1. Average growth of selected strains in test tube of

sawdust medium
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< TR 27718} 377 Afeldle FH7IZE §lo] viE
A2 AAste] FEetgith. 2 A3 Table 2004
B vpel o] g7l AHI 55 = v 100713 A4k
©] 35,358 g0 & M| AlddT2] Ak B2l 32,278 ¢
HT} ¢F 10% 4 =2 S 1At B3 Aldd3TE
= 670 TF(186, 196, 23-35, 24-26, 24-27, 24-30)7} T}
T 2H5E B e NS Blorn, 58] 24-
2655 Al 60 kg, 35E0] 28%= UERLTH
HaadS 2550 Fadgd 22g/) B} 5% 45
= BT 8 AFEA 186, 196, 22-10, 24-10, 24-24,
24-26, 24-27, 24-282 AT 1F 1967+ A4
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Table 2. Comparison of fruit bodies production

Strains ~ Harvest(g) Fir::lslzl\lljc()),;i v?e‘i,;;i%;) Note
186 38,255 1,607 24 Excellency
190 28,538 1,322 22
196 37,323 1,143 33 Excellency

22-10 31,377 1,465 21

23-25 25,632 1,310 20

23-35 39,744 2,114 19

23-37 30,144 1,477 20

24-19 31,169 1,265 25
24-24 12,861 481 27
24-25 24,810 1,103 22
24-26 60,825 7,301 8
24-27 36,099 1,221 30 Excellency
24-29 12,551 535 23
24-30 39,486 1,959 20
Sanlim 5ho 35,358 1,682 21
Average 32,278 1,732 22
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Fig. 2. Comparison of recovery rate and fruit body weight of
selected strains
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Table 3. Comparison of mycelial growth by the various sawdusts
) Oak Pitch pine Chestnut Alder Birch Poplar
trains MG' ~ MD’ MG MD MG MD MG MD MG MD MG MD
Sanlim 10ho 98 ++ 63 + 53 ++ 120 ++++ 110 +++ 75 ++
Sanlim 5ho 104 ++ 64 + 54 ++ 118 ++++ 102 +++ 73 ++
25-34 97 +++ 63 + 51 ++ 114 ++++ 99 +++ 73 ++
24-25 101 +++ 71 + 54 ++ 112 ++++ 102 +++ 82 ++
24-27 99 +++ 62 + 48 ++ 114 ++++ 96 +++ 75 ++
% 1 Mycelial growth : mm/31 days, 2 Mycelial density : + ; low, ++ ; middle, +++ ; good, +++++ ; excellent
Table 4. Comparison of mycelial growth of oak and alder sawdust by mixing ratio
Oak sawdust : Alder sawdust
Strains 2:8 4:6 5:5 6:4 8:2
MG MD’ MG MD MG MD MG MD MG MD
S';lg}lli(r)n 110 ++++ 105 ++++ 100 ++++ 99 ++++ 86 ++++
Sanlim 5ho 102 ++++ 92 ++++ 94 ++++ 92 ++++ 83 ++++
25-34 97 ++++ 88 ++++ 97 ++++ 93 ++++ 86 ++++
24-25 102 ++++ 97 ++++ 93 ++++ 94 ++++ 87 ++++
24-27 97 ++++ 89 +++ 92 ++++ 88 ++++ 79 ++++
% 1 Sawdust mixing ratio, 2 Mycelial growth : mm/31 days, 3 Mycelial density : ++ ; good, +++++ ; excellent
Table 5. Comparison of mycelial growth by mixing ratio of rice bran in oak sawdust
Ratio of rice bran mixing rate(%)
Strains 0 5 10 15 20 25 30
MG' MD° MG MD MG MD MG MD MG MD MG MD MG MD
Sanlim 10ho 64 + 92 ++ 101 +++ 104 ++++ 105  ++++ 102 ++++ 109 ++++
Sanlim 5ho 58 + 86 ++ 98 +++ 100 ++++ 103  ++++ 101  ++++ 108  ++++
25-34 59 + 82 ++ 93 +++ 92 ++++ 98 ++++ 97 ++++ 104 ++++
24-25 59 + 86 ++ 92 +++ 93 ++++ 99 ++++ 95 ++++ 101 ++++
24-27 57 + 84 ++ 91 +++ 92 ++++ 95 ++++ 92 ++++ 93 ++++

% 1 Mycelial growth : mm/31 days, 2 Mycelial density : + ; low, ++ ;
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O el BlsiA dAKIe] ta e A3E B,
AP EOM = 2Ty 7 5~10% 2]l Hlst
o 15% ol/de] AelFollr dArEE 7t F5g AA3E B
Aok AFHoE E AP ENE H7HA nAe]
EdREL 15% ol A FelM e dAME T dAFEE
of & Zpol7F Yeh A LBdES & UATH T H#F
H AWAIFE S HHuiA S Adstr] 918te] Table 69141
¢} o] dApRG HAMAE Addstr] flsted MPG
(Malt extract 5 g, Peptone 5 g, Glucose 10 g, Agar 20 g/

middle, +++ ; good, +++++ ; excellent

1 L), MEA(Malt extract 5 g, yeast extract 5 g, Glucose
10 g, Agar 20 g/1L), MG(Malt extract 20 g, Agar 20 g/
1 L), CM(Yeast extract 2 g, Peptone 2 g, MgSO,.7H,O
0.5g, KH,PO, 0.46¢g, (NH,),HPO, 0.46g, K,HPO,
1.0 g, Dextrose 10g, Agar 20g/1L) % PDA(Potato
Dextrose Agar 39 g/1 L)A|R| & A}&-3le] 25°C &-27]9
8U7 wiete] dAMAS ARSI A 10E=
MEA HjA|oA 79 mmE dAMYF] 7P wstom
o] #F= MG "jAOM - 557 78 mm, 24-272
77 mm, 24-25% 67 mm, 25-34= 72 mm%E dAIAO]
7P wEA YEsth, 28y CM iAol = AR
o] Az UERTE. Table 3¢llAl9} o] Algw5E
ARG HA2EE 25°ColA @A) 7 E30Th



Table 6. Comparison of mycelial growth by the various
media
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Table 7. Comparison of culture completion periods of bag
types

Media' Culture completion periods(days)
Strains Bag types
PDA CM MEA MG MPG Sanlim 10ho Sanlim 5ho 25-34 24-25 24-27
. * 1. . l

Sanlim 10ho 75 60 79 73 71 Cyl mirlc;kbag 28 28 30 28 29
Sanlim 5ho 65 51 66 78 67 (1.5+0.2kg)

25-34 64 52 62 72 62 Square bag 35 35 37 36 37

(2.5+0.2 kg)
24-25 62 44 57 67 62
24-27 75 54 69 77 73

% Mycelial growth : mm/8 days

1: MPG(Malt extract 5 g, Peptone 5 g, Glucose 10 g, Agar 20 g/1 L),
MEA(Malt extract 5g, yeast extract 5g, Glucose 10g, Agar 20 g/
1L), MG(Malt extract 20 g, Agar 20 g/1 L), CM(Yeast extract 2 g,
Peptone 2 g, MgSO,.7H,0O 0.5 g, KH,PO, 0.46 g, (NH,),HPO, 0.46 g,
K,HPO, 1.0 g, Dextrose 10 g, Agar 20 g/1 L) ¥ PDA(Potato Dex-
trose Agar 39 g/1 L)
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Fig. 3. Comparison of mycelial growth by the various
temperatures
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TOZ FAMEAe] Wgkow 20°C o]skel 25°C o] dellA
= dAo]l F43] Hashe A dollen, 53] 35°C
Nx = FAMAo] FA =

Table 79] ¥&F5A¢] 45 2HH 1059}, M55, 24-
259] 3¢ wY7I7be] 28U Z HA ATTelA 7

wErom, 71 tho] 24-270] 294, 24-34+= 309 A=
LA AN = #57kel vjd7]Ze] 129 A=
o] ztol7t AT}, AL eAA7] F G5 wet AE
St A3} Table 63} o] AMZbeA|= S0 e A
2 Y717 35~374 R tha 7] HolA|vE 5ol mEt
Al & ztel= YeRA] ettt b 1059} 2 5871 35
A2 7P W2 24-259F= 369, 24-27dF9} 25-34
T wg7IZke] 374 =R 7P A A AT
LEF A A= wiF717be] 28~30Y Aol vl o]
AEIASL, AFZHEAEA O] 7= 35~37el Hlgo]
SHAEIT. vl & F57170e] mE R AHAYEE
olr 7] sl T 717+ 159 7407 759714 AP
slod vix|e] ZHAEE S9to 7 2ANSE AF), Table 8
oMo} 7ol 7|7kl 30Y HErA = Aol & W3}
£ HolA| et 4590] HHA] HAF o2 e %
YL waEA FAEJT 283 IR BHoe
APz A ThA e & ETE WEA Y=
Aol ol#d YL 5 FuiR e B9 3 g}
(45%45 cm)F 10%8°] FAA= £7|2 v} v i
o] MZ HEE= Fito] gol FAMlY Al T o3t
el B Y] e A e AR HER
oA dwlo] oA eskth. AzhulR] o] 7= A}
F 48A7E Eo7hs AdHIA wiA] bl M2 PEFE =
FRo] Ao, =7t ol AW WPErt wE o
2 FZH0 2 Ao 432 Hol vy & 5 7
o thi Zfol= YAIRE F57171k0] 60U Fof] 2ol A
AH oz XY= Aoz FAEATH(Seo et al., 2007).

Table 8. Comparison of browning state of culture medium by the after-ripening periods

After-ripening periods(days)

Strains 15 30 45 60 75
CB' SB’ CB SB CB SB CB SB CB SB
Sanlim 10ho + + ++ ++ +++ +++ ++++ ++++ ++++ ++++
Sanlim 5ho + + ++ ++ +++ +++ -+ b4+ b4+ 4+
25-34 - - + ++ ++ +++ ++++ ++++ ++++ ++++
24-25 - - ++ ++ +++ +++ Ft++ -+ +++ +++
24-27 - - ++ ++ +++ +++ ++++ ++++ ++++ ++++

% 1 Cylindrical bag, 2 Square bag, 3 Browning state :

- ; none, + ; 25%, ++ ; 50%, +++ ; 75%, ++++ ; 100%
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Table 9. Oak mushroom yield by sawdust cultivation

Mushroom yield(g)
Media
Ist 2nd 3rd 4th  5th Total yield
1.2 kg cylinder 8 48 13 90 16 174
2.5 kg square 1 7 49 170 2 228
7 kg box 0 2 88 81 2 173

400

30.0

20.0

100

0.0

1.2kg cylinder
2.5kg square
7kg box

. Individual weight(g)

. Recovery rate(%)

Fig. 4. Comparison of recovery rate and individual weight of
sawdust cultivation

SH A TS 1.2 kg(RBHIAT), 2.5 kg(AHIA)),
7 kg(Z3AHNA]) 372 A 2lste] s/HEZE F 530 AA
WA RS =35k A3}, Table 9, Fig. 49 72okom, uj
Aol gk 2HAA 3eg2 wjA] FEo] FETE o &
L 717k ¥ w2 S HYon Fo] FAY A
F5 3580 Lol

NAFE wjA e FoFo] FAS] AFE vlgste 3o
2 AR e 1.2 kg 9EHIRI9} 7.0 kg AdAH]R] 2] 7Y
s Zfol7t 2ufel] 77ke- A O 2 YERITE. oef gk AlE
A= PR 7F AEA ] AT wou, ANE S
o] Hojx]7] wjZe] vjx] FFFo] 2.5~3.0kg B wj A
Fragoly Fdo] st A58 4 Aok wiH €]
o] AXH wFAIZre] oA EFE, Bl Tl
of3) wiFAE]7F AT YA e T B FHA ] A
A LA 12A AR Bl FA] tEEae s
o138t EAA = YeEbTH(Seo er al., 2008. Kim et al.,
2012). B3k A7k} FYATE T3l AR 10,000%
ol FAA A= 74 9 o] YFEH AT
ARH O R 24-27¢F AHMAATAE Y} T HS
JgmAlg szl 37t AlAI S Fake] = 3
dury FHo] 4% R AdEdoen, =
EFHANE FEEES fE 20079 Ak 70152
Ae=3 TN TE S8 20083 5E EZ
2 Bo] S = At

L= 7015 EZTYMTOULULT X EBSESESR

AFAF 24272 TFE s A, deje] A
24, A AP T8 2L L, BAez feu
Aol Ty, 1ED Aua Yo At
sithe A 285 ka3t 20074 FARIIY Al138
zol| 27ste] FFAL-FARANA DTS WL
TH(Seo et al., 2007. Lee et al., 2011). =& UPOV(HA|

AEAEFTHSEY) Fofo] YaEWA Fig. 59 A=
7015+ SARFAH Al 13329] 2 A 18 43500 95t 4l
AL Aol =AM FERTEY0] Ho] 3 d7ke] FFAA}
£ AA 2012 FFEIAE HATH(Yoon er al., 2010).

EDo| EEESEH fE

F9] FF dEAEH FiAmE R v,
HUoA H1EFO Y AHA-HATL AHRIHA
AFAENA FE aetal o™ (Bak et al, 2010.
2013a. 2013b. Park ef al., 2015. 2019) H= o2 AF7]
F E A §F7E] 29 HEY f5le] Hu 1AL
52 931 558 AlEx HIMEth UPOV g2l
olaff Fil= 2008 o] WATE FFAIFo] e
A v B3 FiAhle] FESA8 2 FEESY 5
Qo] FZE 3L (Ko, 2008. Lee et al., 2014), Table 10
oA HE el 7ro] 20208 AR 7R 12EF0] EE
H3Z9 & 55 5] HIoH(5giA=EFsAgAH
EHolx)), AlF-H oz HiE FyAuES s6EFoR ¢
EA-E 1655 ET} 3ul o dolm, 31 FHA-E-
Fo] 79 AHEwAATAEANA 1970, 4 skel oA
1071, Adsd71ed 24, #3184 N, 719 47t
97l, i HA 157 FFLoE SV FEERISEY
S B qlon, H 9=l i B dle] JAZRE
EZXRIZAT TN FFo| o)2t).

do o

= 23 EAEle A&
E ED A ¢ ot} F
Al 71=e] A5Aufel] vis) Au)7)zke] &AL AjulH

7]
A WA o] 3 AR ¢7F 25l
Ego] H3 tHMin ef al., 2014). =W Al A
Hj7]= 3 Aol W shas A E e A7t S7hst




Table 10. Application and registration status for the protection varieties of Lentinula edodes(July 2020)

B S A= 70150 EE54 2 A

185

Registration

Application

Application

No. Varieties No. No. date Application Protection term
1 Hanacham Reject 2008-04 2008.05.26 Hanabiotech -
2 Sanlim%ho 57ho 2008-08 2008.07.25 NIES' ‘14.12.03-34.12.02
3 Sanjo702ho 24ho 2008-09 2008.12.05 NECE~ 13.02.25-33.02.24
4 Sanjo103ho 70ho 2009-01 2009.02.26 NEFCF ‘15.01.09-35.01.08
5 Sanjo108ho 71ho 2009-02 2009.02.26 NECF ‘15.01.09-35.01.08
6 Sanjo10%ho 7%ho 2009-03 2009.02.26 NEFCF ‘15.04.07-35.04.06
7 Sanjo701ho 12ho 2009-04 2009.02.26 NECF 12.11.27-27.10.21
8 HS607 67ho 2009-05 2009.02.26 Hokken ‘15.01.05-35.01.04
9 Sanlim7ho 56ho 2009-06 2009.02.26 NIFS 14.12.03-34.12.02
10 Sanlim10ho 13ho 2009-07 2009.02.26 NIES 12.11.15-26.04.6
11 Sanjol110ho 72ho 2009-30 2009.10.29 NECF ‘15.01.09-35.01.08
12 Kaeulhyang 78ho 2009-31 2009.11.09 NIES ‘15.03.13-35.03.12
13 Chamaram 45ho 2009-41 2009.12.23 NFCF ‘13.09.30-33.09.29
14 GNAO1 Withdrawal 2010-12 2010.5.20 Kimyeongchan -
15 HBLE1ho Reject 2010-20 2010.10.06 Choiseungo -
16 HBLE2ho 183ho 2010-21 2010.10.06 Choiseungo 19.03.28-39.03.27
17 Suhyangko 97ho 2010-34 2010.11.15 NIFS 16.05.09-36.05.08
18 Yeoreumhyang 98ho 2010-35 2010.11.15 NIFS ‘16.05.09-36.05.08
19 Cheonbaekko 11%ho 2010-36 2010.11.15 NIFS ‘16.07.05-36.07.04
20 Sanjo704ho 73ho 2010-38 2010.11.15 NFCF ‘15.01.09-35.01.08
21 Soryongwon Withdrawal 2011-03 2011.03.22 Parkseongchul -
22 Sanjo705ho 74ho 2011-04 2011.04.04 NFCF ‘15.01.09-35.01.08
23 Sanjo706ho 76ho 2011-05 2011.04.04 NFCF ‘15.01.13-35.01.12
24 Sanjol1l1lho 134ho 2011-06 2011.04.04 NFCF 17.05.17-37.05.16
25 Dasanhyang 128ho 2011-19 2011,11,22 NIES ‘17.05.02-37.05.01
26 Cheonjanglho 12%ho 2011-20 2011,11,22 NIES ‘17.05.02-37.05.01
27 Pungnyeonko 130ho 2011-21 2011,11,22 NIFS 17.05.03-37.05.02
28 Sanjo303ho 137ho 2011-27 2011.12.22 NEFCF 17.05.25-37.05.24
29 Sanjo707ho 75ho 2011-28 2011.12.22 NFCF ‘15.01.09-35.01.08
30 Sunwoo 101ho 2012-15 2012.05.03 Jeonnamdo 16.05.29-36.05.28
31 Sunhyeong 102ho 2012-16 2012.05.03 Jeonnamdo ‘16.05.29-36.05.28
32 Cheonjang2ho - 2012-23 2012.11.29 NIFS Under examination
33 Baekhwahyang - 2013-32 2013.12.04 NIFS Under examination
34 Sanjo304ho 184ho 2013-35 2013.12.11 NEFCF 19.04.10-39.04.09
35 Sanjo708ho 122ho 2013-36 2013.12.11 NFCF ‘16.07.25-36.07.24
36 Sanjo70%ho 123ho 2013-37 2013.12.11 NEFCF 16.07.25-36.07.24
37 Sanjo710ho 124ho 2013-38 2013.12.11 NFCF ‘16.07.25-36.07.24
38 Nongjinko 17%ho 2014-10 2014.03.24 RDA™ ‘18.07.13-38.07.12
39 Sanmaroolho 213ho 2014-24 2014.12.12 NIFS 20.03.10-°40.03.09
40 Sanjo711ho 172ho 2014-36 2014.12.31 NFCF ‘18.05.31-38.05.30
41 SanmarooZho - 2015-04 2015.02.25 NIFS Under examination
42 Revolution101 - 2015-16 2015.07.13 Jinofarm Under examination




186 =W - A - oA - AAE - AAY - AAF - DES - olE - FUS - FRE - ma
Table 10. Continue
No. Varieties Registration Application Application Application Protection term
No. No. date

43 KS11 190ho 2015-32 2015.12.11 Kachragisangyo ‘19.05.17-39.05.16
44 Sanjo503ho - 2016-01 2016.01.04 NFCF Under examination
45 Sanjo712ho 178ho 2016-02 2016.01.04 NFCF ‘18.06.20-38.06.19
46 Cheonjang3ho - 2016-09 2016.01.15 NIES Under examination
47 Sanbakhyang 18%ho 2016-10 2016.01.15 NIES ‘19.05.14-39.05.13
48 Cheonggae2ho Withdrawal 2016-11 2016.02.03 Cheonggae -

49 Sanjo713ho 198ho 2016-15 2016.03.31 NFCF ‘19.06.10-39.06.09
50 Cheonggaelho 21%ho0 2016-20 2016.09.22 Cheonggae 20.04.24.-40.04.23
51 Seolbaekhyang 19%ho 2016-39 2016.12.14 NFCF ‘19.06.24-39.06.23
52 Sanjo715ho 200ho 2016-40 2016.12.14 NFCF 19.06.24-39.06.23
53 Sanjo716ho 201ho 2016-41 2016.12.14 NFCF ‘19.06.24-39.06.23
54 Hosy8gokin - 2017-06 2017.01.24 Hokuto Under examination
55 Cheongheunglho - 2017-18 2017.06.20 Joungeuiyoung Under examination
56 Songjeonglho - 2017-19 2017.06.20 Joungeuiyoung Under examination
57 HS788 - 2017-20 2017.07.06 Hokken Under examination
58 Sanjo305ho - 2017-41 2017.12.11 NFCF Under examination
59 Sanjo717ho - 2017-42 2017.12.11 NFCF 20.06.10.-40.06.09
60 Bambithhyang 228ho 2017-45 2017.12.19 NIFS 20.05.27.-40.05.26
61 ChikoomatsuCS-2 225ho 2018-08 2018.04.18 Chikumaasei Under examination
62 Ilgwanglho - 2018-13 2018.05.29 Parkseokwoo Under examination
63 Dtrlho - 2018-27 2018.09.28 Seonhaeseon Under examination
64 Sanjanghyang - 2018-43 2018.12.20 NIFS Under examination
65 Sanjo718ho - 2018-47 2018.12.28 NFCF Under examination
66 Sanjo71%ho - 2019-06 2019.04.10 NECF Under examination
67 Sansanhyang - 2019-31 2019.10.30 NIFS Under examination
68 Manchuhyang - 2019-36 2019.11.20 NIES Under examination
69 Hwadam - 2019-41 2019.12.10 Gyeonggido Under examination
70 Sanjo504ho - 2019-48 2019.12.20 NECF Under examination
71 CA901 - 2020-16 2020.03.26 Hokken Under examination
72 CA902 - 2020-17 2020.03.26 Hokken Under examination

*NIFS: National Institute of Forest Science

*** RDA: Rural Development Administration

**NFCF: National Forestry Cooperative Federation
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Table 11. Annual dissemination of Sanjo 701ho through non-exclusive license

Types 2014 2015 2016 2017 2018 Total
Spawn(bottles) 278,070 414,708 319,527 229,485 168,000 1,409,790
Sawdust media(bags) 487,000 380,000 443,000 350,000 141,000 1,801,000
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