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Current Progress in Breeding of Edible
and Pharmaceutical Mushrooms *!

Yutaka KitaMoTO *2

The objective in breeding of edible and pharmaceutical mushrooms is to produce the strain that is suited for
commercial production of high quality fruit bodies at lower running cost. The breeding of a new mushroom species
is based on the selection of genetic variants that produced fruit bodies of desirable quality and appearance from
wild genetic resources. The selected fruit bodies would be used as a source material for the preparation of the next
generation of seed spawn by crossing. The breeding of new hybrid strain is performed by the four successive
processes as follows : the selection of two parental dikaryons, the production of monokaryotic line stocks from
parental dikaryons, the production of various hybrid dikaryons by crossing between the two selected monokaryotic
line stocks, and several levels of cultivation tests of the crossing products for selecting superior hybrid. In this
review, current progress in research and development of commercial mushroom breeding is introduced.
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Fig.1.  Conjugate nuclear division in dikaryotic hyphal cells
of basidiomycetous mushrooms.

BOMNY T THO 1 BSBE L TRET 5%,
LHL, EOZoFBHlls I v 7Kz LRI
2B L9 12Z K OHEFFEFICEIN TV S, =
Bhisthkoan=—%2BlE55 L, RARMoZ <
T IV THENRRONT, 79 THEOH LM
SO & BEE T R OV 5, F72,
IVUSFERIILDELTY 5y TREERZER LV
EOZdvHB, 7T VTREEEHE L VHMRIZEW
THOEDPHE L TESRL, Bk an=—4
R LTS s E205N05, LaL, 8M
T2 3BT 2 A ARG 2 BT 5 T &
DEERHEOHMEAE, FEALHNSA TV



20064F 1 H

BH - EHEOZOBFMITHD 5 5k Db 3

Vo

EDZ ORI BT 2 R oM AR
LTiE, HTOMREH 2, HEHEHIE, F 2295
FO0Z ¥y BRERE LT, S ZICE
VB RO AR BB L OTEEB L L
THMTEDLHEEFW ETUERD B L 28 L
2o THCBT S BT, Bilk$ 58 & M
a2 X AR (¥4 - BB I2B0T 5 AR
OB DOREE) (—HAMEA~OOBE) ZET b,
ET R RE T 2 S BRI T T O T
ORRE & MBI 2 R THEC ST 50, L
Lans, “EBEAOEBRIIBIIENZEZLO
DI RAF TR EAE L ER S T e,

3. REBEOL-HOBKORTE (BEHkHH)

EDOZOTEEREEYT 5 ZBWRAE TEERII
Ebi, R, 1HICREMORL % 2 HFHOK
FRAETHEATOH) T O MHE» S TETH
bo EOZIIBIT LRI TME 1L, KRE DL L
2 O BRR B R A S T BRR RO R
EELZ ETHDo _BEAREOBTITH 5 —B
WRKE, TEEAOZOL Y (FEE) oHT-EE
TR S N1 RS, BFELTTES
bORFMAT L, EOZOFMIZ, TEEOEIK -
S SR QRS B W 2 B OB kR RS
L, AHAMERT2RMO—ERREEELZ L
PolEE b, EIAT, EOZOTEEKOBIRIIE
MR R CTRE LT B720, 2 HEHOBIMK
# BREFIBEE O A TR L, BIRFITiEE
R T 5D e h LS 25, LArLER
5, HAETY, BE8IZHWTE R R TIENY
DRWHEKRABIZEHRE LGEEL, X% 1T-> T
T & DL BDO MM & FRABI T 5 J7 ok
WHEZBRT DN, EOZOBFEMOTHRTH b,

EDOZOFMIZB VT, 2 MHEOBMOBEFEN
FARARD M, e, FEWHREOR R %
MIEFTIEEAHEEZLZONSOH Y, Wk
DNA B2 S NIBED TV b, &LHIREED
COFMICIE, BAA»OLHEOZOZEZINEL,
FNEGHRE LTCHFRAZED DY, EOZ0RAD
SIS FE TR X & RiEFE S 3B 5 72, DNA
MM En s Hicd s, bbHA, FEROE
M- HEOZOMMERRICD, MR O7z0I1C
DNA B ASEH ENMFHDO TV 5D,

EOZ AW DR EIX, mtSSUrDNA O3 SERE
WOGHH»AEMTH HY, Fig 21%, FHHSIMER
L7z g % 7lgon) bz 3 D04 Hio SSU

P dryinus (AF091895)

P. eugrammus 585

P. eugrammus var. brevisporus 574
P. opuntiae ATCC90202

P pulmonarius MH006043

P pul) MH006045

P. sajor-caju MHO06061

P sajor-caju TD-991

P sapidus 0601

P. sp. florida TD-002

P. pulmonarius (AF091902)

P eryngii MH006062
P. nebrodensis TD-021

F ATCC62883
P ostreatus (AF091901)

53

P. djamor 1TFO32398
P ostreatus var. columbinus ATCC36498

P. flabellatus FMC251
P. ostreatus Chusei

P ostreatus MH006008
P. ostreatus TD-33

Fig.2.  Estimation of biological species of the genus
Pleurotus based on the sequence analysis of V4
domain of mt SSU rDNA.
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Fig. 3.  Discrimination of various commercial strains of
Pleurotus ostreatus by RAPD analysis.
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Fig.4.  Fluorescent dye staining of nuclei and septa in the

dikaryotic hyphal tip cells of Lyophyllum shimeji
with DAPI and Calcoflour white, respectively.

5. X B & fif

EDOZORWIIAMEERFICL S h, 2
e —Bitk M & 51213, ThERORKEOA
AETER T2 A EDETH B 2 L DSHIR
THoY, “HWlE oot —HERED A K
THAHECIIRL A EDLYE (AI+A2DH 5\
AI+A3D L) mflacbE), MEEEDZ 0
&, A, BRI T2 H W% 2 (AIBI+A2B2 %
WX AIB2+A2B1 O & 9 BilAEDLE) LHOD
A, BT 5o RECOKTIX, TR HRAD
25 VTREEATAEOITIE, 2O —BK
SRR L, —BEREO 25030 =-0
BAW, Horvidehzhoaa = —sHgisns S5
SARZ R L CHMEETr 7 v SREE OA TR
T2, Lo, 4, MfFsha2EHE0ZITEs
S UTREEERRIE LRV, LA CEESR O
Wb H D, ZTOBHAEIE, EOZOMBOREE L
Bixkrzhzhaobdeta L, —MRXEPNOREE K
AL Lo TEM L MLziATa s (Fig
5o



20064F 1 H

fH - HE O Z OB 5 il D JE B 5

Nucleus *
" d
Septum
Nucleus

™
13

’ «—Septum

/'

Nucleus

Nucleus

A
Septum

Fig.5.  Confirmation of dikaryotization in mating between two monokaryotic parental mycelia of
Flammulina velutipes (Left) and Pholiota nameko (Right) by fluorescent dye dual staining with

DAPI and Calcoflour white.
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Fig.6. Comparison of color of fruit-bodies of four
Flammulina velutipes commercial strains (R2,
JOSHO, INA and K1) with a novel white strain
(M50) grown under 300 lux of light illumination.

Fig. 7.  Breeding of new Hypsizyus marmoreus commercial
strains,. T-1 (Upper) and 413 (Lower), with flat
and round pilei of fruit-bodies , respectively.
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