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B OE: (¥%] X%%(Cyclocybe chaxingu) LA 22 & 69 R 25 A, Mgk R A E REHE
Frag m ok R R AATR. RRXFAZB AR AR FATE A TR, ﬁ#fﬁ\é’u@x&ﬁx@aﬁﬂzr‘i%&
X H AT ey e T AR, (EJ 0] FREZFHEARBRG R EALS T, FARREA S EAIRE 44
Kk FaRmh, ARFHEERFAHAREELERE. [FH] ARFEFRAS-S AT %, F
JA BT R A RARFATACIRAT 49 R AR SAZARE bR, AT AR A0 AR LE bR R R AS-5
3T, FIFAEN X AR RERT LIRS AT EBRLRE, HATI050TF 2R R
Aok, F BB ARG Z T IS - A (oak wood extract-squeezed orange juice, OWE-SOJ)37 Ji§ 32
FABRBA . EH S TFARLRE SR I0T0TF L HIR G REE; RIS R4 R, AL
FRE R EA & T F A e dnfo T A RAT R B, FRALTEABRFL. [£R] KE2 B L
TRFIE A AS-5 0BT AR 420 MR, RECA S A T1. T2, T3 = T4 B 495514 69. 126.
148 A= 77 #&, PT &G54 16.43%. 30.00%. 35.24%7A= 18.33%. OWE-SOJ # K. #ZiEAX5
BT h R RBAGER—K, TI. T2. T34 T4 8 X EAE 554 A1Bl. A2B2. A2B1 4= A1B2,

PEEHIRH - YT BAC AL BT R F G138 £ TR (XX TCXBSII202213); VL6 4E H AR5 4:(20242BAB20296);  [E 5 & H
BB AR A R (CARS-20); VL7644 5 5 B & %) 5 20050 H (20212BBF61002)s LA RAEY R MBS BORIIH ;5%
W ARHE I £1(20233-107733)
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ARIE S T 2 R AALPIL 09 7T FF Fodafo T AR K BLAT TR T 5k, LA RBELZREK
B, AfBREFHIEH AT LRGN BLAKRE, FELBETFAE LA KiEE YA
AT ARF. [4#£]10WE-SOJ. Hit# A0 FARRE AR Y T ML T R F T EHARA Y
REA, FEXERAGEMSBINE, FHENEZARALAERRE L TRA 05 E XK,
KA RXFE; REA,; OWE-SOJ#K; #HiEHXk; T4, A4tk

Mating type and mycelial growth rate of basidiospore-derived
monokaryons of Cyclocybe chaxingu Gancha AS-5

PENG Xinhong!, LIU Yingcong'?, CHEN Xutao', SUN Peng!, DAI Dan!, HU Jia', WANG Zhen!,
DAI Jiancheng', WEI Yunhui"!

1 Institute of Agricultural Applied Microbiology, Jiangxi Academy of Agricultural Sciences, Nanchang 330200,
Jiangxi, China
2 School of Agricultural Sciences, Jiangxi Agricultural University, Nanchang 330045, Jiangxi, China

Abstract: [Background] Cyclocybe chaxingu has high edible and medicinal values. Strengthening
the breeding of elite strains is the premise for promoting the development of the C. chaxingu
industry. At present, crossing is a common method in the breeding of edible fungi, and the
acquisition of monokaryons and identification of the mating type is the basic work in the
breeding of edible fungi. [Objective] To identify the mating type of C. chaxingu and evaluate
the influence of mating type on the mycelial growth rate of monokaryons, thus laying a
theoretical foundation for the crossing of C. chaxingu. [Methods] The protoplast monokaryons
of C. chaxingu Gancha AS-5 were obtained by protoplast monokaryotation, and the standard
tester strains were ascertained by mutual mating of monokaryotized protoplasts. Furthermore,
basidiospores were collected. The basidiospore-derived monokaryons were matched with standard
tester strains and with each other, respectively, and then the mating type of monokaryons was
classified. The mating type of monokaryons was identified by oak wood extract-squeezed orange
juice agar (OWE-SOJ), nuclear migration test, and molecular identification. [Results] A total of
420 monokaryons were collected and classified into four types, including 69, 126, 148, and 77 of
T1, T2, T3, and T4, which accounted for 16.43%, 30.00%, 35.24%, and 18.33%, respectively. The
results of OWE-SOIJ, nuclear migration test, and molecular identification showed that the mating
types of T1, T2, T3, and T4 were A1B1, A2B2, A2BI1, and A1B2, respectively. The mating
combinations of monokaryons randomly selected from the identification results could form
fruiting bodies. Both A and B factors had significant effects on the mycelial growth rate of
monokaryons, and the effect of B factor was greater than that of A factor. [Conclusion]
OWE-SOJ, nuclear migration, and molecular techniques can accurately identify the mating type
of monokaryons. Partial segregation appeared in the mating of monokaryons. There is an
association between the mycelial growth rate and mating type of C. chaxingu monokaryons.
Keywords: Cyclocybe chaxingu; mating type; oak wood extract-squeezed orange juice
(OWE-SOJ); nuclear migration test; molecular identification; mycelial growth
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G RBE AR ENE, S
¥R 4 (C. salicaceicola) il #1: tk 3£ 4 (Cyclocybe
cylindracea) 4 BT AR I 52 51 (C.  cylindracea
complex), Fah4 AR RS, W G H
ZRH s )8 FHH 7 1H 1 (Basidomycota) . <= H
(Agaricales) . Bk 4% £} (Strophariaceae) . H 3k
1 J& (Agrocybe), XML SR s R 458 & & 44T
W 25 5 4 DA Sk % J& % 22 R4z J& (Cyclocybe) .
B HRESE, EAT 0, BRFE, BA
B E M RME, RZIEEHER,
P2 E g R g A S R o R, 2022 4
T EAF R E TN 8823 1 t, EEFEEE
WAL 819, SR, e R,
PRl . TRES 22855 . WA B 5 il
PEVR S R B 2 5k a5 . Rk, XT3
a M TR, BE T L. 260, &
IO P SR R ARG L TR AR, AR B R S
T 77 Ml P v B R v R DGR

A ACH M ARAT R 0 R A Y
7, M ASBe R R G2 5 s & s A 2
B, RSB B 2 e N R G s 2 R
WA TAERNRE. NBRISRORE, FEAER
4. AErEs . Fah . OKRH KRR R
GH . RS IR PR AR,
FFER PR AEN AT | % . W AR g =
It B Bg - % 4% 7T (oak wood extract-squeezed
orange juice, OWE-SO) g1 FE L F i H R |
RSO Y ST SO R %0E , IR D BE
FEDRIA 2% | v 0 P S A T 2h R L R
oy F it 2 E SR AT U AR 2R LT 2R
B R RE T RA ST, his FIsC L
TR B DR i D A 7 S5 o [ 50 P 0 S i /8T
TEZM A, AU EAE 5 X0 AR Sk 2 A A
Mk 75 A EC R K A B A Be RN SRR AE kA T
TR, g ERIR AN RS A v

A AL 5 RN A 2 A4 ] KB (mitochondrial
intermediate peptidase encoding gene, MIP)) %
WINAER 23R B R BES IS, H
mip FA N mmgnfd XN P B AR, RIEX
g A 5K & T 4R 5 51 W) (Ys-mipF/R |
Csl-mipF/R. Cs2-mipF/R), MI*F3RTS 0 BAA%
TRBARE A sS4 T T 550 MR D R EPOIR
FEAR Sk 28 R i Sk 2 B 38 A U RRAE A
115307, RIS se B ARAT T 2 AN bR FH Sk 2 i
i) B 2ZBCAL s, UFE(E B 324 rebl, reb2 FiIFB
SrAEGRASIX B E PR B2-reb3a Fl B2-rcb3b
X 2 MNREBIRA, s mlsct s st P3afr il
P3bf/r, FANAMTAA G BAAZARBER ) B 3CHETY

W2 KRS RN EE A ZR, 5
7 A YR ORAEAE — S WA e el
TR TR] 2 5 M) B 22 R ol B 1 T R R 12320 ok
127 S AR 5 28 W A T AU PR 7 1T BB -5 PR A 1Y
AT 22 M K A A G DR B 7R A S R I 3
SRS IT R, AN [R5 T A A B A 1A TR A
1) 7 TR V8 TE S RO I 22 T2 285 L A KR &
TR G 1 S e ) S 25 S, ) B T 0 1
IS . KRR T R AR R 5 25 nT e se D Y
N HANEKR

BT A A A 2R R AL FE S S e 5 A 1
Wtk . PR R R R TR SR e A AR PR Y
R A, ZRH 4 st L B R T DA P o
B, BRI A 3 52 e AL 0 A St 95 55
A BRI S LAY, AT Ry
WAL R AL SR . AT RIS
AS-S’HR AR FE R4, dm LI #EAS AS-51Y
FHALF, KGR I 2 TR AR 5 HH 7 T BAZ AR JC X
KM PR E RS, R AL S0 S B B 5
SE T (PR EIN A2 . OWE-SOJ R M T #
W), 254G O HGE B H Sk 4% Ja 5 e 7Y 36 R X 4%
T 208 90 A% A R AR 114 5 T TR R A RS o S

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



266 (YIS Gk

Microbiol. China

SE , FFAR I U 25 A AL L AT 2R R AN ] A2 A
U5 BAAZ AR FEA T 23 58 H 2 LA SR G0E 0 724 14 v
P 5 (7 Pk BH 5 S I TR 0 B A P o T 22 2 KOs
IR, R SR (0 R TR 7 B A

1 #HRE5r=E

1.1 #HilER

ZWHHE TR AS-S TR VL VI R B2
Bt A Ml o7 AR P 5 o DR
1.2 EFEMEERF . (X

Ty 4 2248 7 M B I8 (potato  dextrose agar,
PDA): TR I . M AR JE R 1T (oak wood extract,
OWE) 31 i 55 77 FE I M 4% 71 (squeezed orange
juice, SONIEHEE I 52 By 2S5 IBC ], B
FE AR LS BRPIMIE A5 PYIC ] o 2% 37 45 Bk R 40 DNA
PEHGRT G B Rt A R R R A PR
Al PCR {¥, Bio-Rad /A+]; HIKAL, JLHIN
— YR AR A E AR SR, SRR
AR CEE) AR A BERUR RS, B
R AR AR BB E 0L, Scilogex
YN
1.3 EPREIELE

FFREHERAE 23-25 CR R EROLAH,
FRE 22 A KA ST B8 A B iE AT H 2 1R 4 1
[B) 4 P i B AR5 AE 1624 °C, BEA R
85.0%-95.0%, A ALHR(COL)HE E e o't It 5t A2
KT 1 000 mg/L Al 1 000 Ix. 7 JFEHEETE
JE IS s
1.4 EHEFEZENTE

THCERAS AS-57 BRI BTSSR R TRIH
B, VICFIURRE G, o H AR — T T s
TREFRMLA, B AR T 24 h 5T
BUD RO K R AT HIFER, 22 10 5K 2R
FRARTF 1071077 Mt TR0, R A M BRI Eik
XF 107107 53X 4 B RETRBR i T T

B, B BB T <10%/mL B2 PRI 45 100.0 pl
WA T PDA Kigdt b, fEIRAE 25 °CAM T it
FrmEsEsE. 5 d JE PRI TR % 1 22 #:F1 21) PDA
BRI B ERSR  FER LA 1E R/ TR 5 5 R
VE PTG BOR IR A 1) PH A 7 A AR PR A5 o
1.5 FREEREBRZAEKFMER TR
BRI RECREE

i A JOT AR B A AR TR ke R AR S 6 5 A A %
JrARR, Jf RO AR T1 B (d6 7 H AL
BTk AIBL)FI T2 BI(H8 0 HACEL RN A2B2)
2 PSR MR . DA T1 BUFN T2 Y 5 AR i A B
AR TE R A B 1 RRRAE AR eSS bR, 5
A P96 7 A AR B R FC X, BB S T1 BB &
A RSN T BRI B R TE ol T2 Y, ]
B, BB T2 BYBERE & A 2R ARON Y BRI A
PIBERRICY T1 B P RIEER—PRYS T1. T2
RIGERRI A SR AR BETE U BIUIR B A O B AR, 5
AR TR BERRECN , BB IR A 3 A RN P B4
RIK G BB MRIC N T3 B, RIS AREIR BRI
B ERRIC Y T4 7Y
1.6 OWE-SOJ A

2% Darmono FPONK T, f 4 FhagEC R
FH 1T PAAZ AR R 9 5 X IR BE AP T OWE I,
25 °CHEFE, FEWIHEFN R PO i & 1 T 22 22 fi
Jo, TRECA XA B A DI, iR
SOJ F#k 857, 25 °CHFE 10-15 d J5 AT
EIL A BR M TTBRIK G .
1.7 #%EBiA

SHAEGEP LA 4 FORTR S T
TR P $H A0 B R A R P e OB TR v, 4
TIxT3, TIxT4, T2xT3 Fl T2xT4 % 4 Fhdl &
PEAT TR BECNT o R 3% BE 22 b, FE e X B
PRI VR 5 M 25 B — PR E 43 1) 55 A N B AR E A 7 2 T
BOXT o #5505 2 LY 2 A Bk LR B BRI 7
FEHRH L B R B AR & A, RS R
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NiK A=B#; A ICAURERS, TIFRIIARN A IR
BeX TR A, HASHE RN A#B=. #iiit
WiE 4 MAH TI RIS T3 B9, T1 A5 T4 AU,
T2 A5 T3 #1, T2 #15 T4 RUEASSRLAL G R
1.8 ERFHEZEAREKIZERENDF
£7E

W 4 A [F) 5 BE Y SRAZ AR TR R H2 R0 T PDA
Frgedkrh, 28 °CHEFR 7 d J5 ARG 5 B MK
1 g WK WA, i1 DNA £ 505 &
PEHIE N 4] DNA. fifi ] 2xSanTaq PCR Mix il
TRIHEAT PCR Y73, [ iifA &R (25 pL): 2xPCR
Premix 12.5 uL, DNA (200 ng/uL) 1 pL, FJif
S1H1(A Ml B AT % E BG4 5 R
Ys-mipF Fl P3bf, 514 10 pmol/L) 1 uL,
TS II(A 1 B sCECRSE E TS W43 ok
Ys-mipR 1 P3br, 514¥ N 10 pmol/L) 1 uL,
ddHO %} & 25 pLo S 454 : 94 °C 5 min; 94 °C
30s, 55°C30s, 72 °C 1 min, 35 ME#H; 72 °C
R 7 mine NI 3 %308 B B I R TROR:
W 51917 3 2 2% A i R 2 VAR B 2 P 2%
Wik A Fl B SRCE 2 E T I (R 1),
1.9 B2 HEENIEAR ALY

BEMLERIE 4 FAS 5] 52 B 7Y 1) 76 7 B A2 (A 1
PRAS 3 bk, RIS E S5 40 K A1B1 5 A2B2
IR RRECKT, K A2B1 5 A1B2 BUREHRECX,
12 A2 F X A o B 2 AN FCXT S R B i

FT 1 CER AS-SIEBTFREZAEAEKIER ST
LEFRRASI4

Table 1 Primers used for identification of mating
type of spore mononkaryons of strain ‘Gancha AS-5’
FIMEAR P FrBERAN
Primer Sequence (5'—3") Product
name size (bp)
Ys-mipF AGTAACGCCACTGACTGACA 215
Ys-mipR  GATGGAATGGCACGGATCAC

P3bf TGTCGTTGCGATGGAGTTT 463

P3br GTGGCGTGTGGGAGTATTC

FEMTE PDA PAR b, AHEE 1 cm, 25 °CHERE S+
B TE S G AR BRI S, R T AR A A
R, AR BOIR B A A JC RN H 25 G
TS 7 AL B 43 R85 SR ) i 1
1.10 MAFHRER BZAEKELZEK
1R & 2E

PN 4 AN [R) 5 T 26 BRLAZE (R B ok v 4% BB AL 22
B 25 D EMRBERI T PDA B3R5, 28 °CHs3%
WAL 3 d JE PR 2245 A PDA $53E3EH, 28 °C
iRk ERIG Ak 3 d, FERAEIRTR 2N %ATHL, K
PR PDA R T 25 °ClE IR R4
e, BAHBEE 3 R ARITE 3 R
TS 7 KRR 2290007 B, FRES 3 K
S 7 R2Z I A FE B (mm), FrfSiE e 5 DL s 55
KEL(A) BRI A TR 22 19 R K 2
1.11  HIELEM SR

FgR A xzzzf% (O Hy A

R A SIIE, E biZph A B A i i BRIe ()
THE CME, 0 HTERAs AS-5 il F ik 4 Fh
LHCT) 43 B R . R A SPSS Statistics 17.0
I Excel 2021 47 8cda 0 AR . BE AP
WE bR fER R R, I B K R Jr 2 50 i
(one-way ANOVA), — R YRR BAS 1 73 Hr Fl
fe/N i 3 22 5 (least significant difference, LSD)
R0 S5 I L T . P<0.05 RRZEF B E .

2 EXRE54M

21 FHEHBTREREZERENSH
T4 255 3 1 TR AR B AS-5” AR HE A 1 o
FIE AL AT B RE TR AT T PDA AR,
T HA Y ARV PRI TR K B SR A L
WP 1A R, A HA BRI S 0 T bR R 5%
IRGER(E 1A); BABURECS S5, RIJE ALY
AR I L R RUZAA TR (BT 1B), JE o B34
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Figure 1

420 AL AR T RE o B B AZAA TR AR 53 1) 5 A v D)
SERARFIAR A AR AR AR FLRC , DA A9 5
FRZAR AR S BC Y T 028 . 5 BoR, TI
R T2 B T3 AU T4 BURARECE 73000 69126
148 #1 77, Frdi el o5l 16.43%. 30.00% .
35.24%F01 18.33% (I&] 2), SEBRilA5 Y 52 B 784 L )
(1.00:1.83:2.14:1.12) 5 FIS(EH 1:1:1:1 M ELBIIA
5, LIRS *=41.62>7.82,
22 MAFREZAERCEEAERSE
2.2.1 EHTF OWE-SOJ HARMAZERLEE
FEHLA T1 (106, 155,90), T2 (2,93, 151),
T3 (20, 69, 77). T4 (70, 67. 124)FIE#k P4
B3 NERE, B8 OWE-SOJ # AR (T1xT2 . T3xT4 .,
T1xT3, TIxT4, T2xT3, T2xT4)BEATHECXS, WM
KX A7 SOJ M. Z5R B, BoXt
4R TIXT2 Fl T3xT4 K TH 22 H£ B < BA
BURER G IS BIRF T, £ A fl B 51y
AF(A#B#), brid e+ (Kl 3A. 3B, #* 2);
T1xT3 I T2xT4 HRMNTCUREES M
WE”, Fom A NF AN B HTFHH[F(A£B=),
FrRic N“B” (8 3C. 3D, % 2), T1xT4 Fl T2xT3
BRI ICBURBE A IR BAIRETE”, Fn A
HFHilR] B T AN [F(A=B#), bric h“F” (Kl 3E.

Identification of basidiospore-derived monokaryons of Cyclocybe chaxingu. A: Monokaryotic
hyphae; B: Dikaryotic hypha. Arrow: Clamp connection.

i Quantity

160 — k{5 Propotion - 140.00
§ 120 \ 13000
g’j % o 120.00 § %
S 4 {1000 £
0 : S 0.00

Tl T2 T3 T4

2 REWEEKESR AS-5ET BRI 4 #
EKA(T1. T2, T3. T4) TI1. T2. T3 F1 T4 %>
BIAFAHAL T HAZARTE R 4 AR SZ B RIZE
Figure 2 Four types of sporulated monokaryons
for Cyclocybe chaxingu strain ‘Gancha AS-5° (T1,
T2, T3, and T4). T1, T2, T3, and T4 represents four
different mating types of the basidiospore-derived
monokaryons strains.

3F, % 2), fE1RE T1 AR HC AL A1BL DA K
T2 BRI A EE RN A2B2 IFSOCT , AT HERTH T3
1 T4 B HCAY 535 A2B1 Fil A1B2,
222 ETHERIBAENRZERLERE
T8 T1 &I(106. 155, 90)F1 T2 &I(2. 93,
151)E AR AC IR 43 51 A1B1 FI A2B2, ddad
i, ABAE B IKECX  T1xT4 ., T2xT3
KA TR, HAARRN A=B#, T1xT3,
T2xT4 TEH KECRT R R TR, HACHIAY
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3 SOJ 157 E b X iek 8 4% AR % IO BC 3 K R

Figure 3 Antagonism test of monocyte on SOJ medium. A: T1xT2; B: T3xT4; C: T1xT3; D: T2xT4; E:

T1xT4; F: T2xT3.

T2 CER AS-SEBETIFEFYAE SOJ LHK M

Table 2 Antagonism of strain ‘Gancha AS-5" monokaryons on SOJ medium

H A/ T2 T3 T4
Group/Number 2 93 151 20 69 77 70 67 124
Tl 106 + B B B F F F
155 + B B B F F F
90 + B B B F F F
T2 2 F F F B B B
93 F F F B B B
151 F F F B B B
T3 20 + + +
69 + + +
77 + + +

b A#B=, HLHEL, T3 #1(20. 69, 77)F1 T4
#1(70.67 . 124)9 5 BL B 73 51 A2B1 1 A1B2,
2.2.3  POFPAECBY A N R R EL BY Y 4y
FEE

WP LR MG, BAS AS-5 R
TR TR RAFAE 4 P ST AL 4) A A
TR ST X6 F AR AR A T 1, 45

LW, WPk 106, 155, 90, 42, 57, 86, 153,
160, 213, 230, 268, 283, 70, 67. 124, 46,
48, 200, 214, 275, 311, 36, 367 1382 ¢4
FNK/NH 215 bp 551, HACHA R Al BEkE
20, 69, 77. 83,92, 115, 182, 202, 216, 305,
355, 397, 2, 93, 151, 79, 100, 105, 110,
129, 141, 145, 166 F1 237 HJAR4" 1 1% 574
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A bp M 106 155 90 42 57 86 153 160 213230268 283 20 69 77 83 92 115182202216305355 397 M bp

400 —

200 —

400
200

bp M 70 67 124 46 48 200214 275 311 36 367 382 2 93 151 79 100105 110 129 141 145166237 M bp

400
200

B

400
200

bp M 106 155 90 42 57 86 153 160 213 230268283 2 93 151 79 100105110129 141 145166237 M bp

400
200

bp M 20 69 77 83 92 115182 202 216 305 355397 70 67 124 46 48 200 214 275311 36 367382 M  bp
400

400
200

4 CEEZ AS-SEFK 48 NETEREIZIE A EFM B ETFRY 18

200

A: H Ys-mipF/Ys-mipR 5|¥)

X B AR TR R A SSECRISE R A9 45 5L 5 B2 A P3b/P3br 541X 1 1 BAAZ R R bk B A8 i 8 3[R A &%
Figure 4 A and B factor amplification results of 48 basidiospore-derived monokaryons of strain ‘Gancha
AS-5’. A: Amplification results of Ys-mipF/Ys-mipR primer pairs. B: Amplification results of P3bf/P3br

primer pairs. M: DL2000 DNA Marker.

HAZFR R A2 (] 4A); I B TR 455149
XA F AL IR MR T3, S5 R, Wtk
106, 155, 90, 42, 57, 86. 153, 160, 213,

230, 268, 283,20, 69, 77, 83, 92, 115, 182,
202, 216, 305, 355 Fil 397 J 4 F]K/Nh 463 bp
B4, HAZE R B1; kK 2. 93, 151, 79,
100, 105, 110, 129, 141, 145, 166, 237, 70.
67. 124, 46, 48, 200, 214, 275, 311, 36,

367 1 382 ¥RP %A, HACHIALN B2
(K1 4B), VACFIWr, FEALVERURY 48 U1 HA%
RHACECRL R AIBL A R 106, 155, 90,

42, 57, 86, 153, 160, 213, 230, 268 £l 283;

LR A2B2 YA BERE 2. 93, 151, 79, 100,
105. 110, 129, 141. 145, 166 F1237; AZHi#
i A2BI1 AT HER 20, 69, 77, 83, 92, 115,
182,202, 216,305, 355 £ 397; A h A1B2
A HEE 70, 67, 124, 46, 48, 200, 214, 275,
311, 36, 367 f1382.
224 FAZWIERER

X 12 A8 AR A A B R H G Bk
WMELH T HUREEA (R 3), HFH 12 N scd G
A B AR TR P 357 B 2 T8 B - SR (T 5, B XoF
) 2 AN FRAZAR PSS RO R AT SRR, Ul B A AR T
R AE I 7Y 4 TR0 45 R U o
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Table 3 Mating combination of spore monokaryons

AT RA BT Rl e BRI
A FL Y RS Hybrid Clamp
Mating type of Spore combination connection
spore mononkaryons
mononkaryons strains code
strains
AlBI1 86 86x166 +
155 155%93 +
160 160%93 +
A2B2 93 93x86 +
105 105x160 +
166 166x155 +
A2B1 83 83x275 +
115 115%275 +
182 182%382 +
A1B2 46 46x83 +
275 275%182 +
382 382x115 +

+: HABURBG A

+: Clamp connection.

23 MN#MRERSRFERNELE

H1 4 W H, A2B2 BORZ IR TR R T/ 22 A Kl
JEE/IN T A S TR R TR R B9 T 22 A R, R L

155%93 160x93

182x382

83x275

115%275

E5 12 MEETRBGRIZEEGHESER

FEAERL B 35 22 5 (P=0.00<0.01); A1B1. A2B2
Il AIB2 BARZAR BRI 22 4 1 B 1 8 S5 R 8K
AHIF KT A2B1,

SRR T 7 250 M SR (R 5)%R M, A
Fl B T BAZ A PR 22 A A S P A7 A S 25 )
(P=0.00<0.01), ¥ H B HTFEm KT A HT
(£ 6). A Fil B K7 HAE X BRI T 22 K i i
pRTES Al
3 Wik

1 FF R AN [v) 50 T 760 ) P A% A TR Ak T 3 1ok 5
FUR N TE BRI G 2540, 4 I mT i 26 7 B
(AN N TR 3= v = S SR A S A
B A G0 A < e 78 68 7 30 % R R i A S
AL B A5y B S R A AR TR B, PR
I s o D 52 7 B84 3 8 K 6 X I e 58 L 7Y
PEATSE B ARG 1 SR R R o 58 1%
OWE-SOJ Hi AR KAZITE 10 S5 58 7 VA X 25 8
T HEAT AS-51 420 A HUAZ AR B AR UEA ¢ i 7Y
YTE, IR R RN SRR R R SR R R T
Wi A B ZZELH TS| Xt 4 Fhag LRI o 5
AR PEIEST PCR ¥ 350 UE, JF HiF1T TR

46%83 275%182

382x115

Figure 5 Fruiting body formation of 12 hybrid combinations.
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x4 TEXRERSZREFELEKRELER
Table 4 Mycelial growth rates of monokaryons
with different mating types

ACAC A P {E AR5t AR

Mating type  Average value (mm/d) Variable coefficient
Al1B1 4.97+0.19a 0.19

A2B2 3.79+0.14b 0.19

A2B1 4.59+0.15a 0.16

A1B2 4.55+0.17a 0.19

RRNEFHRRERDE.

Different lowercase letters indicate significant differences.
22 Y P AR B X HH 2 B E R BT S A
5 e SR8 U E A e T
P A6 T B AR DAV ALY (9 55 7 o IR BIF Y
SEIRLRI, EEAK AS-5 HERRAGEAL AR A DU P
Spogh s SETR A1B1.A2B2 . A2B1 il A1B2
HIBARZAR TR AR MBS HE M 1.00:1.83:2.14:1.12, Sz
R B 111 EBIASRE, it
D756 o BOE R 41.62, 38 KT il FL oA H 7.82
(P<0.05), KW #E2% AS-5F4H 1 T BARZ A AZ i
R R B G . YR JRIERE T, W5
B G AR08 R TR A b A S A R TR Bl S Y
et (R B A, Bl R AR W AR Y 5 3K B
JIB A B S S A R AR R
e, W BOZ MR IR AR 2, R e
ABR L R 1A T T . MRS AE ORI
RN ECI S R, A 4k D A TR BA% b AR

B 2 Fh A [R] 52 E 2L SRAZ AR TR PR 20 S L Oy 4321,
SR E MBS, HIEN RS A A 5
P B AZ AR AR I P AR RE TSl S A O, A 9
Ji A oA B A B 1A PERE DU AT S B AC T Y
DR 520 S B A O 7 08 i A AR A%
P 72 o i A A AR LSS T RIS, T
FIAGRBAZ NG FHRZ IS, KA [R5 %
S8 3% Z BAFAESF R R F, RV ERL S A
TE i 53 125 B 52 v o B A R 555 B A 1 SR B —
By o Rk WY SRR PR A 2l P ok A TR — XU
TR ke FR) AN (1) 5 TC 28 H 1~ B A% A O A1 S 1 1
A RE S R 2 A R (AR W A R A
MR 22 57 AT K 5K/INVER SIS A i Sk
1t S BE i 73 B L DR AT o A, R BAH T R
A2 S T Al 3 75 s P AR R T e A K T
WY, AN AT L 22 B B o A3 1% T
= LE, MRS AL AT RS LA AL B
75 A A [ AE e B i i A 7
H GBI T s R a5 Bt
SEALEE R AR A R AR SR, A T B AT
H AR EAZAR TR 22 A R TC 25 5, O HLA
RAR S IE Y 1) 73 8 LU A5 TR 22 A K Ga R TE W 2
FROGHE , MBS AS-5°HH L T SRR TR MR AT
T 18 1 5 401 i kg el A% e A S B T AR
PEE R

x5 TRXRERBRENELERKEEEZS DN

Table 5 Differential analysis of mycelial growth rate of monokaryons with different mating type

5 S R il H oy F value P value
Source of variation Sum of square Degree of freedom  Mean square

K IEAS Y Calibration model 18.240 3 6.08 8.93 0.000
FRHEE Intercept 2 000.290 1 2 000.29 2939.15 0.000
A 8.140 1 8.14 11.96 0.001
B 9.220 1 9.22 13.55 0.000
AXB 0.877 1 0.88 1.29 0.259
%22 Error 65.330 96 0.68

AR 53 Total variation 2 083.860 100

% 1E B BT Corrected total 83.570 99
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Table 6 Multiple comparison (LSD) of mycelial
growth rates between monokaryons with different
mating types

AC LB R ¥ 5[ IE P value
Mating type factor ~ Average value (mm/d)
Al 4.76+0.13

0.002
A2 4.19+0.12
Bl 4.78+0.12

0.001
B2 4.17+£0.12

AR, A2B2 B BRI 1 22 25 K GHU
R 8 T HAD 3 FhAHC Y bR, A FI B SCHC
RY PR 0T AR AR T 22 1 KR A R 2
M, Jf H B SZRCRA F 2 s KT A, Ui
Bl A 1 B S BC A PR 7] G 5 4 TR 22 A K
JE B L R AL s B . DG T 4190 H Sk 5 (Agrocybe
salicacola)ffl - B A% 14 TR 22 A= 1 3 B (R 5% &k
B, 5 AR R B B ARG, I HAR
A AT 22 A AR 1 7 A% AR A T 7Y
AyBy, #EWAZHIH L5/ AL B AZRCH 7]
FE #0015 I 438 A K TR A OC 1 IR (IS 4 R AR
ORGS0 B 53 2R P o 5 i B Ak b
(] — ity 7 49 BELAZE TR R T 22 A K T 238 0 A T 38
ER A, Ul BRI [R]—A S AR i  AE
I TEH 4 T 22 AR K 2R T Y st R IR A
E—E 2R R, KL B R o
P22 A KO R RB & MR S R
(quantitative trait locus, QTL), J& 54 A F1 B
X PR] - i B3 S 5 H v 8 B PR - B
s — PR ER

4 Ei

ZRFUE HEY AS-5HH A 128 T B A AE A 43
B G A HARHEN S . OWE-SOJ X5 | #%
TE RIS 43 - % 5 EA T A2 T 76 2 5 1) 45 SR 34
—E, IR AT B A 4 A e A R vE

SESE 5 IR ) A TR 22 A O R S T Y
ZIAFEAEAHDGYE, A R B KX BRAZ AR TR 22 4=
K HA B0

B

SIS b T T A B B B P BRI 5 i
S VA ST 2 5 5 N AN M S 5 THT R4 5
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