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Table 1. Characteristics and source of 10 strains of Flammulina velutipes in this study

él:":Straixi?Q P ﬁ%hapéﬁ # # %olo? ® * Source "

F1 K Bk WIBE ~ hRBE SHEBAEEEZTHRE
F2 HHER BiAE WREE SHEEREREZTREE
F3 gt RBE SEEAREREZTRE
F4 B SEERHT BRE SHEBAEREZ THEE
FS et REE SHEAFRERIEZTRE
F6 wHSE > ERE WREE SEEBAEREZTRE
F17 K EER EN=i) SHEAREREZTRE
F8 I » IR EN=]) AEGIA

F9 R % HiRM ENST) BAGIA

Fv AR B WREE BASIA » REFIEHR

= B AN EARESRRBEMEZTEE » BEER 5°C FEREE » LEER
KITF7ET o DB ERT » %7 Czapeck BEWFEE K » BEA 14MYP E&id (
Malt extract lg, soytone lg, yeast extract 0.5g, agar 10g » Dist water 1000ml) REEZE
Wik VRERBF ZBEERK » SIMEUEE » MRFRFEEFNER MY » (FRtgELERE
AERH © '

= EREHHEZER  ARSHERNBEEE 2 EE  REBERRIELA S Bl %5 »
MERLER » KA K2 REME—FTR o £5— R R R E B RS T R B REEL 2
o BHRRAEETRGRREZ EEHEGEN MYP E&21E L ARERH3AS » BR 24°C
BE > EI~UXMBERXINTREERY BENORAECEEREESGEE =g -

CEREREZIERSEER  RINTEZEE  FESEOTELR » AIERTREZEHE
s SRR EUEE » dMEEETIIRARZA -

(=) BHERBAE  BR—K (EXK 0.5cm) ZE#HMIEER PDA Fk (BEX 8cm)
s B 24°C & » RIOREEREEER - BHECHEEMZENL » RETFHE » KRR
HIF=RAB ©

(D) RBEEAR A EAETFEHAEAREBBRE ZHENE » LHHISHE - BHEHKR (
B 0.5cm) #3l#ER ASA WHHEEET (Asparagine, 1g, sucrose 35g, K,HPO, b5g,
MgSO, « TH,0 2.5g, ferric citrate 5mg, MnSO, « 4H,0 20mg, ZnSO,  7H,0 20mg, NaCl
100mg, CaCl, 100mg, thiamine 50ug, D. W. 1000ml) » % 300m! Z=EA% 100ml &3
W BR 24°C 238 - RUKE » HEMHIURE > 7 60°C HME24/ e BREMEZER =
BEZPHE

() AEHERR  BEHBEER 18x180mm 2 PDA R%Ed» i 15°C E&» LUEE
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B— - &t EREHET REGBRNE (AXBY) s ORTFE (A=Bx) ; (B) HEH (AXB
=) &% (O) TgME (A=B=)

Fig. 1. Monosporous mycelial interaction in F. velutipes (+) compatible type (A3xB3¢) ;
(=) flat type (A=B3¢) ; (B) barrage type (AB=) ; and (O) imcompatible
type (A=B=).



232 RERXHE F B E H2H 1989

HTREZHK  AETREBEREERTRMA -

() RBSRERDAE  HOREHBHEHBERRF AVERGHEZEHES JEE
MARBEERE  THEAFZARREEENEZEHBEREERZES - REERERDBEA
JB:okHE=3 : 1 K{} 65~67% > pH6.5 - KIFERERAKREARIES » WEI2.5A% B
6 A% Rk 250ml BRE  BEN 24°C BREBEFHEMMRRE » REERZFHME -

B BTMUZEERRE (U LRARERBHI2EAERYE - BHERES - WERBTHER
ABEBREZAMESFERBEZETE » #THEAR » KUBWMERZREME FV) #5
R B-RBETEET - BEAK 800ml REERE » HEHNEATR - REFRESHER
BT BREREHEEEE - BELVHERTUNER  B4X/)  BERRERSKES » ;155
RRBEZB%E - BELBEM0M0 » REFHE O HPFERBERTHAEWNRE 7.5cm ks B
HAERE 0.4cm PAEE » VIHELIYIE 2cm i o

wm R

— BTHRERERRER RS EBROEEEE > AR _HRT A-B FiEf- R
SR —E AT B 2 R 0 HERE K > FIBEELRE » BT RAE (1) 2 A
B ZEZERTHTRE » T2E&L » EEEFTRSE S THAE (0, A, B ZERTHHERA
s “HEHKERES  BEMTE » FHEMSRATRKERR - ETREHIE RFEE (-
» B A BTFHRM B BTAF » Bfft2EIAN > BEARTHRERE B) , ARTTRM
B RTH#R » KEBRHZEHRDBLIDAMELER » FHERAR - KREREHELR - BHAMD
FHRZEEEHNLTOM » BRN PDA BREREREAER (tm) » HERRRHFIRBZTH
fEFIRE= - MERHERAZAEEKE TREENR HERETR » FHikh 4R F2, F6, F8 R F9
FEERZTREHFEENH » LORTEA -

&= OEETBEMIERAR

Table 2. The mycelial growth rate (cm) of 70 dikaryons of Flammulina velutipes

B % KX /) (EXH) Size of colony (Length (cm) X Width (cm))
5 - -
Isolate B -RABR | BRABR | F=Z2AEB | F B

st test 2nd tes 3rd test average

Fl 6.0%x6.3 6.0x5.8 8.4x8.2 5.8%x5.8

F2 6.4%x6.3 8.7x8.3 6.4%x6.4 6.2%x6.0

F3 56x%58.3 5.5x58.4 5.4x5.4 5.5x 5.4

F4 5.4x%58.3 6.0%x5.6 6.0x5.2 5.8x5.4

F$S 5.8%5.3 6.0x 4.4 6.0x5.8 5.9x%8.2

F6 6.0%5.7 5.6x5.3 6.0x5.8 5.9x5.6

F7 5.7x%5.3 8.8%5.7 6.0%x4.7 5.8x5.2

F8 6.5%6.3 6.3%6.2 5.8%5.5 6.2%x6.0

F9 6.2%5.9 6.0%x5.8 6.2%x6.2 6.2X6.0

FV 6.9%6.5 6.1x6.0 6.0%x5.7 6.3%x6.1

F 2001 x 6006 6.4%6.2 6.2%6.0 6.4%6.4 6.3%6.2
F 2001 x 6007 5.0%5.0 54x44 5.5%5.5 8.3%x5.0
F 2001 X 6009 6.4x6.2 6.8%x6.6 6.4x6.3 6.5%6.3
F 2001 x6010 5.4%85.2 5.0% 4.6 5.4%5.0 5.3%5.0
F 2001 x 6015 6.5%x6.0 6.8%x6.6 6.5%6.3 6.6x6.3
F2001 x6016 6.2%x6.0 6.3%6.0 6.4x6.2 6.3x6.1
F2001 x 6035 6.2%6.2 6.4%6.2 6.0%x6.0 6.2x6.1
F 2001 x 6036 6.2x6.0 6.0x6.0 6.2x6.0 6.1 X6.0
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Table 2. (#)
B % K /) (ExH) Size of colony (Length (cm) X Width (cm))
Isolate g —-%RABR | L _%RARBR | B=Z2KRAER|F b2

1st test 2nd test 3rd test average
F 2004 x 6001 4.8%x4.8 4.8x4.6 49%x4.7 4.8x%x4.7
F 2004 X 6006 6.0%x5.8 5.4%x5.4 6.0%x5.6 5.8 % 5.6
F 2004 6010 48x4.1 44%x44 4.3x4.1 45x%x4.4
F 2004 x6013 6.4%x6.3 6.3%6.2 6.0%x6.0 6.2%x6.2
F 2004 x6019 6.0%x6.0 5.4 %45 5.5%5.5 5.6%5.3
F 2004 x 6035 6.0%3.8 5.9x5.8 5.8x5.7 5.9x%5.8
F 2004 x 6036 5.7%x5.6 8.7%5.5 5.7x5.6 8.7%5.5
F2004 x6110 6.5%6.5 6.5%6.0 6.8x6.7 6.6 X6.4
F 2004 x 9039 72X 6.8 70X 7.0 7.0%X6.8 7.1x69
F 2004 x 9040 6.5%x6.3 6.5%6.0 6.5%6.3 6.5%6.2
F 2008 % 8098 5.3x5.0 6.5%6.0 85.7x%x5.3 5.8%x5.4
F2008x8011 6.0x5.7 56x%5.3 5.5% 4.8 5.7 %5.3
F 2008 x 8014 5.5%x 4.5 6.4%x5.0 8.5%x 54 5.8%5.0
F2008x8017 3.8%x36 3.5%x34 3.7x34 3.7%x35
F 2077 x 6006 6.3x6.3 6.5%6.5 6.0x6.0 6.3%6.3
F2071x6013 46%x4.5 8.3%5.3 46%4.4 4.8%x4.8
F 2077 x 6025 6.0%x5.9 8.7x54 54x4.8 86x%5.35
F 2077 x 6027 4.0%x4.0 3.5%3.5 46%x4.4 4.0%4.0
F2049%x 8013 6.1x6.0 6.0x5.0 56x%5.5 59x%5.5
F 2049 X 8046 5.8x%5.5 6.0x5.7 5.9x%x5.8 5.9x5.7
F 2049 x 8047 6.2%x64 6.8%6.2 6.2x6.2 6.4%6.3
F 2049 x 8048 6.5%6.0 6.6 X6.4 6.6xX6.6 6.6%x6.3
F 2014 X 6006 6.0%5.8 5.3x5.3 8.7x5.4 5.7%8.5
F2014 x€007 49%x4.9 8.3x%5.0 4.8% 4.6 5.0% 4.8
F2014 x6009 45%x4.4 5.8%x5.8 8.9%x5.9 5.4 xX5.4
F 2014 x6021 6.7%x6.7 6.7%6.7 64%x64 6.6 %66
F2014 x6022 5.6 x5.9 8.7x5.5 5.5%5.5 5.6 X5.6
F 2014 %6035 48x%x4.5 5.8x5.8 5.7%5.3 5.4 %x5.2
F 2014 x9001 4.1 x4.1 4.3%x4.2 5.1x5.0 46x4.4
F 2014 %9005 49x%x4.17 49%x4.9 4.8%4.7 49%x4.8
F 2014 %9022 5.2x85.0 5.8x5.4 5.7%x5.2 5.6%x5.2
F 2014 x9024 5.8x5.6 5.8x5.7 8.5%5.5 5.7x5.6
F 2014 %9025 46x4.2 5.5%5.4 5.8%5.8 5.3%x5.1
F 8002 x 6009 5.4 x5.0 5.8%5.0 8.5%5.5 5.6 x5.2
F 8002 x 6010 5.2x5.2 5.3%x5.3 8.7x5.7 5.4 %5.4
F 8002 x 6020 48x4.1 4.7 x 4. 4.2x4.0 46%x4.4
F 8002 X 6035 5.5%x5.0 5.4x5.3 5.2x 49 5.4 x5.1
F 8002 x 6036 3.7x35 3.8%x3.8 3.8x38 3.8x37
F 8043 %9001 5.7x5.5 5.0%5.0 5.0%5.0 5.2x5.2
F 8044 x 9003 5.4x4.4 8.3x%85.0 8.7x5.3 8.5%5.0
F 8044 x 9022 4.3%x4.8 48x%x4.4 4.0x%3.0 44x3.1
F 8044 x 9028 5.5 x85. 8.7%x55 5.8%5.7 5.6 X5.5
F 8045 %8015 6.2x6.0 6.4 %x6.2 6.0x6.0 6.2%x6.1
F 8045 % 9022 40%x3.17 4.3x3.8 8.3%x6.0 44%x45
F 8045 %9040 6.2%x6.0 85.8x5.7 5.5x5.5 5.8x5.7
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Table 2. (#)
B % K /v (&xHE) Size of colony (Length (cm) X Width (cm))
By
Isolate BE-RABR | B RAB |  F=%xK8 | F B

Ist test 2nd test 3rd test average
F 8046 X 9037 5.2x 4.8 8.5x54 5.4%5.0 5.4 x5.1
F 8046 x 9040 6.0%x6.0 6.0%5.3 5.7x5.3 5.9x5.5
F 9001 x 8001 5.0x 4.6 4.1x38 48x%x4.1 46x4.4
F9001 x8016 4.0x3.8 43%x36 4.1x3.1 4.1x35
F 9001 x 8044 5.7%8.1 5.2x5.0 6.0 x5.2 5.6 x5.1
F 9001 x 8051 6.2%x6.0 6.0x6.0 6.2%x6.1 6.1 x6.0
F9001 x 8067 3.8x3.1 4.2x3.1 3.9%x36 4.0%x3.7
F 2045 x 8002 6.6 x6.4 7.5% 70 70%x6.5 70%6.6
F 2045 %8008 6.2%6.0 6.2x6.2 6.6 X6.2 6.3x6.1
F2045x% 8013 5.0x 4.8 5.5x%5.0 5.0x 4.8 5.2x 4.9
F2045x 8015 6.2x5.9 5.7x5.1 5.5%5.4 5.8%5.5
F2045x 8021 6.7 x6.5 6.0x6.0 6.0x6.0 6.2%x6.2
F 2045 % 8027 B5.7x5.5 5.7%x5.5 5.7x5.6 5.7%5.5
F 2045 %8029 73X 7.3 6.8%x6.6 6.7x6.6 70%X6.8
F 2045 %8031 4.4x46 4.8x 4.8 45x% 4.6 46x%x4.7
F2045x 8033 5.9x5.7 5.3x4.9 5.3x5.3 5.5x8.3
F2045x 8034 3.3x3.3 3.2x29 3.5x%x3.1 3.3%3.1

= REEEEE . MHIRAR S AHERBRELE - BEEBERLE 6.0x6.0cm Ll L%
o JL18%E » BREAY ASA BB > MBRETMARL » RUR ZERB N EHSE R TN
ZERBK » £ 0.8281g 3 0.3518g » FHILHHARI 0.5g LI L% > 6EH1218 » ffpi— S RBR

H o
K= - FHRERBIEREZ B E RIEH
Table 3. The dry weight (g) mycelium of dikaryons in the 100ml liquid medium
. ; duplicat
% x o ®  (duplicate) B G
dikaryon 1 T m average (g)

F 2001 x 6006 0.8111 0.8391 0.8342 0.8281
F2001 x6015 0.4814 0.4752 0.4886 0.4817
F2001 x6016 Q.6704 0.6603 0.6632 0.6646
F2001 x6035 0.5286 0.5414 0.5316 0.5339
F 2001 x 6036 0.7003 Q7122 0.7071 Q7067
F2004%x6110 0.4007 0.4416 0.4527 Q.4317
F 2004 x6013 0.3591 0.3342 0.3622 0.3518
F 2004 x 9039 0.7734 0.7628 0.7724 Q7695
F 2004 x 9040 0.6536 0.6448 0.6286 0.6423
F 2014 x6021 Q7902 0.7829 Q7754 0.7855
F 2045 % 8002 Q.4952 0.4876 0.4551 0.4793
F 2045 % 8008 Q.5190 Q.5441 0.5745 0.5459
F2045% 8021 Q.7824 0.7764 0.7682 0.7757
F2045x% 8029 0.3783 0.3842 0.3715 0.3800
F 2049 x 8047 0.4226 0.4414 Q4575 0.4405
F 2049 x 8048 Q.4585 0.4851 0.4742 Q4726
F 2077 x 6006 0.7124 0.7245 0.7015 0.7128
F8015%x8045 Q.7190 0.7221 0.7282 Q.7231

FV 0.7220 Q7310 0.7086 Q7205




SHEERBEMARZERK 235

F2045 %8021

F x8015x8045
FV

F 2001 X 6035

F 2001 X 6036

F 2001 X 6006

F 2004 x 9039

B— - TRELEERAERE ZHERBY

‘Fig. 2. The fruiting of some different dikaryons grown in artificial medium.

B = - 5 EEE F2004%x9039 K F8015%X8045 fERBHZ ABHEEN
Fig. 3. The fruiting bodies of dikaryons F2004 X9039 and Xx8015X8045

grown in the sawdust medium
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= HEHEER  HOBH T RI8E » ZBENKIAE T RABEER B BER
EABZ HEWEF - SRR EFREFTEBRER (FV) WZERERLE » MEARES 7 HES
BEETRE (BoREM) » REAEGRAEDERR TAERBERLEE KEEHZ B0
HELATEBZENRERE -

=M~ FETEERETNBEEIRE
Table 4. The ability of fruitin_g of dikaryons on the agar medium.

F E B # (%) No. of individual 7 " RPN
B oz B
I I i} Average Cap opened
F 2001 X 6006 10 11 10 103 S
F 2001 x6015 9 11 11 10.3 ~
F 2001 x6016 8 8 9 8.3 b)
F 2001 X 6035 - — —_ —_ —
F 2001 x 6036 4 4 5 43 )
F2004x6110 8 Vi 8 71 D
F2004x6013 — —_ — — —
F 2004 x 9039 8 , 8 9 8.3 D)
F 2004 x 9040 4 5 5 41 R]
F 2004 x 6021 12 11 11 11.3 T~
F 2045 x 8002 8 8 7 77 =
F 2045 x 8008 — — —_ — —
F 2045 x 8021 4 4 3 3.1 )
F 2045 %8029 — — — — -
F 2049 X 8047 — — — — —
F 2049 x 8048 — — i — —_ —
F 2077 X 6006 8 8 10 8.7 w]
F8015x 8045 12 12 11 11.7 ]

C ERXUEREEREZAREY  ANSECBRRLANFRERRESREZH B
HWHHABZBAENBEREE - MiPERIH EHERES R TR S A2 fC T2 » 4
ZEERNAREREY  RBERHMERTA » #§ F2001x6036 B F2045x8021 4 £ 35554
P HBRERBISE - ERRBERZ AR AEREEYENEENEE (FE) -
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Table 5. The growth rate (cm) of mycelium of 12 dikaryons incubated on sawdust
medium for 18 days

" " A = duplicate 75 ¥y | ® a2 P2

dikaryon I I I average significant at 19
F 2001 X 6006 78(6.7) 76(6.8) 78(68) 77(78) b (b)
F 2001 X6015 7.2(64) 7.3(64) 7.3(6.5) 7.3(64) b (b)
F 2001 X6016 8.2(7.3) 8.2(7.2) 8.3(7.4) 8.2(7.3) a (a)
F 2001 X6035I 7.5(7.0) 75(71) 7.6(7.0) 7.5(7.0) b (a)
F 2001 X6036 6.5(5.8) 6.4(5.9) 6.8(5.8) 6.6(5.8) c (c)
F 2004 X 9039 7.8(7.0) 78(11) 7.6(7.0) 77(7.0) b (a)
F 2004 X 9040 7.6(6.7) 7.6(6.6) 7.8(6.8) 71(6.7) b (b)
F2014x6021 7.5(6.7) 74(6.6) 74(6.8) 74(8.7) b (b)
F2045x 8008 7.5(6.8) 75(7.2) 7.6(6.6) 75(6.7) b (b)
F2045x8021 6.0(8.5) 6.2(7.1) 6.1(8.5) 6.1(5.4) c (c)
F2077% 6006‘; 8.1(7.0) 8.3(6.8) 8.2(7.0) 8.2(6.9) a (b)
F8015x 8045 8.1(7.3) 8.0(7.2) 8.0(7.0) 8.0(7.2) a(a)

LEPB TR ARBERR AR R REE » (

) NR AR SRS o

Growth rate (cm) were based on the inoculation of liquid mycelium. (

inoculation of agar block of mycelium.
2 NEBRE R EBKEE RS BIRNEREAE LSD 1% TIAEEE -

Within columns, mean followed by the same lettes are not significantly different (P=0Q.01)

according Duncan’s multiple range test.

) was indicated the

A RBEBREZRERR | HI2EETREAR FV) RERERE » H-RER5RETR
& o fEREEBL F2004X9039 K F8015x8045 #EEREHHERERME (FV) » BHEKERE » &
it (E=) o ME—RIER0ATEARREEREZ WIBH A E608—10308: T 1 » (HHAEHSS
—4T% AR THEE » Hrfr F2045%x8008 MMILIEH AR » EREF T5g /M » REBREHRAME
& o BKEFE » AINR8THIIY% » ETERVIMWRERRLDBI~24% » RLBRZEHEERR

122—169g » HABAEHEFIREA o
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TN~ BRTHRZHBREER

Table 6. Comparison on the characteristics of fruiting bodies of dikaryons

E B G * | m e Sralk | BRMEEY o dividual | SKE

W B yield (g/bottle) Cap opened (%) | B8
dikaryon < ] ***ﬁ%‘lﬁjﬁ% RE | ER | BERE | R | BEE 7 | water | Color
\1 . Ttﬂw: GIH (1% %Eﬁ) (em) | (mm) (g% ([c—m) (5 | A (%) | cotent| -

F2001x6006 163 130 | 20 132 3504549 1os|ole21] 836 337 40 880
F2001x6016| 160, 128 | 20 145 3506337 080/0.1117] 608 224 40| = 886|
F2001%6035 160, 133 | 17| 126] 3504411 115]1223 850 340 40 876 T
F2001x6038| 155 122 | 21| 132 40lassr0 0solo2eio sar| 344 a1 sss
F2004x9039| 204 168  a| 18 155 4004340 08001215 811 322 40| 870 [
F2004x9040 155/ 132 | 15 123 35/03266) 10502231 855 357 42| 880 g
F2014x6021 180 152  b| 16| 126 4003422 090/01527] 856 334 39 860 @
F2045x8008 75| 33  d| 56| 71 30{03517 040[00598| 422 194 46 9LO| #¥
F2045%8021) 165 138 | 16| 140 30{05584 08001364 642 209 47 875 %
Fo00ix6018 168 138 | 18 142 3505374 aselaisid 847 370 44 884 S
FB015x8045 205 169  a| 18 167 40{04ssll Liojolssol 839 355 42 - 880
F2077%x6006] 163 123 | 24/ 150/ 45/05518 08501315 1039 396 38 894 He

FV 196| 160 b| 18 142 3504998 090/0.1751] 875 358 41 90.0| 5.8

* ERRORZEE  BEEEZ VIR B HRAES KRS ENEE LSD1% THEEE -
; Data were based on the average of 20 bottles, and within columns, mean followed by .the same
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" Means of one hundred of fruiting bodies.
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Two centimeter of the stalk from basal position is cutting.
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Selection of Elite Lines of Winter Mushroom for

Cultivation in Taiwan'’

Ying-ming Liao*

Summary

Winter mushroom (Flammulina velutipes) is one of the important mushroom in
Taiwan. Most of the currently grown lines/strains were introduced from Japan. After
a certain period of cultivation, degeneration is commonly observed. This study is aimed
at obtaining elite lines/strains of winter mushroom for cultivation in Taiwan. Four
groups of monokaryons from Japan and Taiwan were used for intercrossing. 18 out of
the 70 dikaryons were with good mycelial growth and fruit-body formation in agar
medium. The 18 dikaryons produced between 0.3518 and 0.828lg of dry myclia in 100ml
of liquid medium. In terms of mycelial growth velocity, all dikaryons were faster by
using liquid spawn than using agar spawn. Among the 12 dikaryons tested, F2004x9039
and F8015x8045 were with stronger vigor then the others and produced economic yields
in sawdust medium. The quality of the fruiting bodies was also quite promosing.
Water content of the sporophores of the 12 testers were found between 87 and 90%.
In each saw-dust bottle, 608 to 1039 needle/individual heads were produced and 38—47
% of the needles became normal fruiting bodies. Foot cutting of the fruiting bodies lost
15—249% of the yield. The economic yield or harvested yield per bottle was ranged
between 122 and 169g. Appearance of sporophors was found between 58 and 60 days by
using liquid spawn. Results of this study indicated that dikaryons F2004Xx9039 and
F8015x 8045 can be used in commercial cultivation or used as a breeding material for
further improvement. Development or selection of elite hybrids can also be explored to
increase the quality and quantity of winter mushroom cultivation in Taiwan.

1. Contribution No. 1465 from the Taiwan Agricultural Research Institute.
2. Assistant plant Pathologist, Department of Plant Pathology, TARI, Wufeng Taichung Hsien,
Taiwan 431, ROC.
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