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Evaluation of Pleurotus Eryngii germplasm resources and breeding of ex-

cellent hybrid strains
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(1. Yanbian University, Yanji 133000, Jilin, China; 2 Jilin Agricultural Science and Technology College, Jilin 132101, Jilin, China)
Abstract: To analyze the diversity of germplasm resources of Pleurotus eryngii strains, this study screened excellent
strains with short growth period and high yield as industrial breeding materials, aiming to provide theoretical basis for the
in-depth development of P. eryngii breeding technology. In this study, 34 strains of P. eryngii(B1-B34)collected domesti-
cally were used as test materials, and the somatic cell incompatibility experiment, ISSR molecular marker technology, and
agronomic trait evaluation were compared and analyzed, and the excellent hybrid strains were selected. The results
showed that the 34 strains of P. eryngii were rich in genetic variation, with a genetic similarity coefficient from 0.73-0.97.
When the genetic similarity coefficient was 0.85, the 34 strains of P. eryngii could be classified into four categories. The
agronomic traits showed that the highest total yield was B2, and the lowest yield was B7. The shortest growth period was
B1, which took only 63 days, while the longest growth period was B11, B14 and B30, all of which took 80 days. Based on
the analysis of the above results, the B2 strain with high yield and high biological efficiency and the B1 strain with short
growth cycle were selected as hybrid breeding parents. Finally, the excellent hybrid strain LX119 was screened, with a
growth period of 56 days and a yield of 762.14 g-bag™.
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27 R AT LU IORN 43 SR AR A 52 AR S5 R 2R (1 5 i)
MAELE 2 5, 1 ISSRVAFLP 253 T FRric £ A R H:
fE St DNA 7K1 A% 2 ke, B2 PRBE52m /)N, 72
B EBAE AT 3R 2 R o A Y E
(1) 25 AN A8 5 B AR AT T AR IR R R 2 AR K
FRTIE 5T, AN R 0 34 281 7 1 R A ) 2 R e o ) e
0T TR A 5 SR A g o R R R DR B S AR T
FERBARHE ; X = SR 9 AN 7 5 P T 22 A K
P B 22 A KA R S OR E  HEAT T A
R, FF M AP B 22 AR KRR B 2 R K
PR TSR B TSR T SRR AR AT 1)
BRIG A F BRIPEED AT AR XA AR
ISSR B AN 4145 AR H VIR H S5 FH W AT 7
WAL ZHEPERETT. A1 S0 R ISSR 43T 4%
WH ARG T A 5 AR 72 R PR K DNA T8 2 36
P, it UPGMA 3553 23550 41, 4 27 A2 fifl o
A PR PR TR PR AE AR A AL R ECH 0.87 I7KSF BN
4 2 X A 1) A58 F PR KRGO R AT TRt
TEEE LA

8 3 DL A [ 5 Hh IS B SR 1) 34 AN 7 6 72 i Bl Ay
FHRL, K FHARGE B ASSE M 4 TARiC E R Sk 2
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ARG AR B R H M EF R
2 Ve 5k 2B E I 0 2 ST R, AT B T4
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1 MRSk

1.1 X EE

At A5 6 75 1 bk B1~B34, ¥ 5K H 75 AR L R
FeEbi s = . 5T 2022 4 7 H & 2023
12 AAESE MR K AL sl A BRA J T .

1.2 FENRERSRHAT

BT BEE L % B L 10% 09 KOH 3% 1[I
RO EAK BRE . OB B S IR EE .

I BT R (R AR AR R
7y F) BSA224S-CW) K B 4 (FE I YXQ-100SID
AF TAES C R E A H G A R A A
SW-CJ-IFD) A4k 855 75 46 (il e B A 38 A BR
A F) SPX-250) il I 4 (Midea A #] M1-211D) .
DNA #2H{ Fast DNA SPIN Kit for Soil Kit i 7] &
(Invitrogen A @ MF070-plus-01) « # ¥ #% (Eppen-
dorf A7 LR17113085)

1.3 ExHE

BERP5 -3 N AR B R A R 770 : R 200 g
HEBE 20 ¢ BiHE 20 e B AR S g BEREE 1 goK
1000 mL, - 121 °CrH & KB 30 min''”

PRI TR )T : B 100 g L EEBE
25 L EEM 20 L' VEAM 1 g L' BilREE
0.75 gL' B —& 8 0.75 g- L', T 121 °Ci& JE K
30 min"¥,

e Bs Fh R IR K 42%  BOKOES 38% . 2 %k
10% « T M1 4.5% « E KB 4.5% %45 0.5% A F
0.5% , B /KB 60%~65% o K 25 4 (1) F 15 BN =
JE K W A K B 2 h, K 4 N 0.125 MPa.
121 °C, FeR B 480y &2 5 0 fE He
1.4 RAPEAFEAMEIRIE

¥ 34 BRALRE VR T 24 oClEIE RS FE 7 d B4
— AR AT 4 A 3 AN B R BRRIAIAEER 1~2 cm,
B FREAT A 24 °CHBEYET~10 d, WLEEAN [ T ik 1 22
A 2 B AR A Il R A RN A
(OO TG, AN B E 3 IRES,
INGE
1.5 ISSRA 7k

X 34wk A5 6 7% 3E 4T DNA $& 5L, IR 83E1T PCR
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RA R =GR GR &2 HC. B 3 pL DNA H
1.5% 3¢ fi5 % % MUK K 0 . PCR 97 1§ 1K &
(25 uL)A : DNA B4 £ 40 ng, 10xBufer 2.5 pL,
primer 0.3 pmol-L"',4 F dNTPs % 0.25 umol-L"',
MgCl, 1.5 mmol - L™, TagDNA %4 1.25 U. PCR
IR N 94 °CHIARYE 5 min, 2R )5 HEAT 35 M
194 °CAZME 45 5,55~62 °CE M 45 5,72 °C It
i 1.5 min; fG 25 5 f5 72 °CHE{H 10 min, 4 °C &
17. PCR &5 J5 , ¥ PCR F=¥7E 2.0% I Bt I A it
Ji CHL R 120 VEEL YK 50 min) #6:31. PCR 3734 724
1) LK LE B I () BN AH R A2 2647 B A DNA %
LN 1,16 DNA 445 ic 8 0. SR NTSYS #fF
AL R E(DICE %0 , I Bk st 24T
UPGMA F2 41, F] POPGENE 32 B4
BHABH L 2R HEFRE O T T
#Fz 1 ISSR 5| R EF7F
Table 1 ISSR primer sequences

ST 519051
Primer name Primer sequence

UBC807 AGAGAGAGAGAGAGAGT
UBC808 AGAGAGAGAGAGAGAGC
UBC809 AGAGAGAGAGAGAGAGG
UBCS810 GAGAGAGAGAGAGAGAT
UBCS811 GAGAGAGAGAGAGAGAC
UBCS823 TCTCTCTCTCTCTCTCC
UBC834 AGAGAGAGAGAGAGAGYT
UBC836 AGAGAGAGAGAGAGAGYA
UBC841 GAGAGAGAGAGAGAGAYC
UBC842 GAGAGAGAGAGAGAGAYG
UBCS873 GACAGACAGACAGACA
UBC899 DBDACACACACACACAC

1.6 REMRKSH
1.6.1 H2AKRFW BEEFRGNIEREH, 5
T IR, 24 cCHEIEIE FF , R R 26 &
SRR B TA AR, T 22 AR KE E/ (mm - D=1 75
12 /8 37 R ]
162 FHRARAEKKRLMZ  CDOPEFKTLE 1]
T TR - S A L 7 L AR TR B B AR I
AR IS5

(2) ££ A [A) T A Bl HLECRE B S R A 3
M HEANRTEEFRE, WE - E HiEER
W BLARSE , AS (7] B R R A B 1 a6 008 35 o BURE
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1.7.1 FaF6ck  WRIELGEE L ZERVEAN , i
A R AR AT A2 2SR E6 . HR A i) 7 5 AR B
TR %) B RHUUA , AT B B 28 S8 R R A8, K
Y B 5 % 08 AR BRI S SR AR S A I VR R
T SE I B 22 R AR E LR IR
FEREEAT LB AT, I I AR R ) 4 5 A i 7
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TETCH 2640 T, FHEE A 42 S il BB BR 4K L
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il A 7 R P, F R AR R U 1 mL f TR
MM 9 mL B K, G0t e B RE, 3KAR 107,
107,10, 107, 10°. 107 10" 45 7 AN L 52 11 f0 1
PRI, 53 0K AS (R B2 PRI 0 BRI 3 S i A T
S UF IR R 77 5 b, % B S 24 °C R HE 5555 .
RFRMEE 2 K, 85773 1 19 785 & L IR AT
DL BT, 57 BB B B VR e H: T PDA /MU Y
ML, %5 JE 1E 24 °CRE 7748 h BRE RE 9717,
172 #aAk58  FH 10% 0 KOH Fl 3% 1K
FAT, 56N 11 10%01 KOH FHE N 13 3% HI
AR b BREUSCER I SR B VR (M R 22, et
1 min J&5 &5 B35 3R, FHIEAOR R 1 G Bl e+
TEG 2 B (S 40, B 10O W 82 i 42 4%
RIEE AT, Jati il k.
173 Beal&mE B2 DNEOE I PR E
FEBRE TR, 2 AU EE 2 em Aoty , 24 °CHE 5+
FarP LR IR, U 2 K IR LG , 7R TR
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RO R € ERe 3 e, BB, FH R s
R [ LBURERS , AW A8 R B WA 8t
RIS, LRI, DA 258 1 B S 1) 45 58
174 #RXFAEEWHGET KBAAHREAMN
LW 2 SEAREEM T[] — P SR b, &
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Table 2 The antagonistic action of different strains on stock culture
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Note: “~+” indicates antagonism, and “—" indicates no antagonism.
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1 34 MEXAERAY ISSR BA S
Fig. 1 ISSR clustering analysis of 34 tested samples

# ¥k B1.B2.B4.B5.B8.B9.B13.B14.B15.B16.
B17.B18.B19.B20.B21.B22.B24.B25.B26.B27.
B28.B29.B30.B31.B32.B33.B34 ] A — K
I WPk B11 N5 — 38 W ¥ B3.B6.B7.B10.B12
PN S =2 TPk B23 R AERDUZE, i g
IR M AR, AT LUK I LR A KRR T )
— Ml X TR R AT AR g TR — 2R . AT B X 5
HE KB Bk B29.B30.B31.B32.B33.B34 # )4 —
25 AR, SR BT 75 Hu [X (1) B8 B14.B16.B19
PR H o — 285 jb Ak, AN BTN 513 1) B25.B26.
B27 WAk FIAEE TR — 288 . X — R, Wik
(S B SR YR AF 7 — B IRk, 2554 ISSR
o0 M B M 20 PR AS 53 R4 K 6 4 R AT IE B 1 PR
B16 1 B17.B18 1 B19.B24 1 B25 A [al— Ttk
2.3 BEHEERZMHRKITN

231 HBZARAFW TR B4 208 'R E
24 °CTF , % 34 AN B 5 A kg AT BT 22 A K A
o TIL A D) 00 5 % T 4 A K 38R0 25 B ) bh i, &5
DL 3, % B R B 22 P 3 AR KO E TR 0.568 7~
0.849 2 cm - d"', AN [A B AR AE B 22 AR KO B B AR AE 22
5#,B2.B3.B12.B23 [ £ 4= K38 B A b, v ML) ]
B, 308 10 d, W 22 K0k, BOHCH IR %, 7 vk #
5o B32 B A K TH T B 1, WL (A 15 d L, {H ]
— B ARTEAS [F) 45 77 25 v p 22 1) AR TS I A K 3A
BN, Bt LA B32 Be SR AR MR g — 5 .
232 AFIEM HE AT, SEENEF
ZREBK, EE WA 63~80 d, 1 #k B1.B10.

B12.B19.B24.B27.B34 [ L3 i} 8] | 5 5L & AE )
[) S RS AT T) A 0 0, AR B KT 65 d @
T R % £k . B2.B3.B4.B5.B6.B7.B8.B9.B13.
B15.B16.B17.B18.B20.B21.B22.B23.B25.B26.
B28.B29.B31.B33 £ & HI N 65~70 d, J& T+ 245§
Pk B11.B14.B30.B32 AL & KT 70 d, J& T HL #4
Fitk. BE TR B16.B24.B31 ¥4 75 Yets vl i k& 4E
A, FAh BRI A BRI PitE
233 Wem RN S R R 0 R R
G UnER 5~6 Fios . &5 W RAE T SEARTE S 1A 7 B
B 5 ELAT TR ELAR S R R O T 22 R ROK
BRI R . FIREKAE 10.60~21.42 cm;
i EARTE 3.13~7.52 cm; WA EATALE 3.21~5.46 cm;
T IARTEAS 43 N HE R I H R« ORI BRI AT R 6%
BRIE s B S5 UL 2 N 8 VIR . o, B Ak BI
PR MR R 47, Bl B F Sk B K VB a5 AR
WA ELAR S 8 bR 25 B AR T HAR B A, 1 SEARERIR
B ., AT B2 PR R, B EN
745.01 g, EWF RN 129.03%, J& T 7= B bk
BS = B AR T B2, AW RN 122.71% , 1M
B7 HA8 7 BRI, N 21581 g, EMH RN
37.35%.
234 ERHOM BB R IAR SR ZE R
PR, Horb i 56 BRI S LR B RO
BT AR ZE R .
TR TR KRR, 9 N fESEEUE E
SRR 2 5, Xm0 U B T & HRE AR
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Table 3 Mycelial growth of different strains
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Table 4 Growth period evaluation of P. eryngii

Wbk WRILES T R ARSI — TR 17 JEFE T P ] TR A TR
Strain ~ Full dish ~ Mycelium growth Mycelial growth Strain No. Mycelium Formation time of ~ Maturity time of
No. time/d vigor rate/(cm-d") full bag time/d  the primordium/d  the fruit body/d
B2 10 -+ 0.849 24+0.006 0 A Bl 26 46 63
B3 10 -+ 0.846 1+0.000 2 AB B2 30 50 67
B12 10 -+ 0.837 6+0.000 5 BC B3 29 49 66
B23 10 +HH+ 0.833 2+0.002 3 C B4 31 51 68
B19 11 +++ 0.784 2+0.002 4 D B5 29 49 66
B24 11 +++ 0.783 0+0.002 1 DE B6 30 50 67
B28 11 +++ 0.782 1+0.009 8 DE B7 32 52 69
B27 11 +4++ 0.780 3+0.008 0 DEF B8 32 52 69
B33 11 4+ 0.780 0+0.003 2 DEF B9 32 52 69
B29 11 +++ 0.779 7+0.006 2 DEF B10 26 46 63
B30 11 +++ 0.776 1+0.002 6 DEFG 2201 43 63 80
B26 11 +++ 0.774 6+0.002 0 DEFG B12 26 46 63
B13 11 +++ 0.774 5+£0.004 2 DEFG B13 32 52 69
B21 11 +++ 0.773 7+0.002 9 DEFG B14 43 63 80
B18 11 +++ 0.773 6+£0.001 1 DEFG B15 31 51 68
B22 11 +++ 0.773 6+0.004 5 DEFG BI16 31 51 68
B9 11 +++ 0.772 9+0.008 8 DEFG B17 32 52 69
B34 11 +++ 0.770 3+0.002 9 DEFGH B18 32 52 69
BS 11 +++ 0.770 0+£0.000 4 EFGH B19 26 46 63
Bl 11 +++ 0.769 8+0.002 8 EFGH B20 30 50 67
B17 11 =+ 0.769 0+0.002 6 EFGH B21 32 52 69
B10 11 +H+ 0.767 4+0.005 6 FGH B22 32 52 69
B4 11 +++ 0.765 5+0.003 2 GH B23 32 52 69
B6 11 +++ 0.764 9+0.005 8 GH B24 26 46 63
B8 11 +++ 0.762 8+0.001 5 GH B25 32 52 69
B20 11 +++ 0.758 2+0.008 7 H B26 32 52 69
Bl1 12 +++ 0.713 2+0.001 9 1 B27 26 46 63
B14 12 +++ 0.712 9+0.002 6 B28 32 52 69
B7 12 +++ 0.711 6+0.001 1 I B29 32 52 69
B25 12 +++ 0.705 9+0.000 6 1 B30 43 63 80
B31 13 ++ 0.655 0+0.002 2 J B31 31 51 68
BI15 14 ++ 0.605 0+0.001 5 K B32 37 57 74
B16 14 ++ 0.599 6+0.001 3 K B33 31 51 68
B32 15 ++ 0.568 7+0.005 4 L B34 26 46 63

e+ HARERRDHL R s+ + AR R + AR
RELMI L. AFRKG TRZORIE 0.01 AP EREE . NA .

Notes: ++++is sturdy and thick; +++is relative sturdy and thick;
++is thin and slender. Different capital letters indicate significant dif-

ferences at 0.01 level. The same below.
B EEME IR HR 7 a8, 58 1 B
IRFAEME N 2.209, TTRR 2R 5118 24.544% 55 2 F %
IIFFIEAE 2 1.610, TTHRE N 17.891%; 55 3 F s>
FRAEME 2 1.319, TTRRF N 14.658%; 5 4 £ 4
fE{E A2 1.140, TTRA RN 12.666%

P B 2 BT, Sl 4 A 3 o I RRAE(E AR 1k

114+

BOR 22 5 B A 32 a0 e A A AR G [ o o X
—INRERE T 4 > o T8 R GG £ AR
TR T EEAG, R KX 4 DN ERSEN
SRR ST R AIEN . EATRENS A AU S W R 45
s 1) BRI Bl 3

HH 7~8 R A, 25 1 FE i LA 24.544% 1) 5T #k
R JE AL, Fo P B 5 BRI RRAE ) B E A, AR
F A 75 1R 55 KN AP AS DR ks 1% 32 B iy
ZNINRIE SN Fo 55 2 ERT TRk R A
17.891%, BEAR T 26 1 24y, FLAFAE n) 218 i K11
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Table S Comparison of commodity traits of P. eryngii
[ER2S TR Wi B ENEE TRAERK B A
Strain No. Fruiting body morphology Pileus diameter/cm  Stipe diameter/cm Total length of fruit body/cm Pileus color
BI FEAR Rodlike 7.52 531 21.42 ) Brown
B2 JEFEIR Nearly stick-shaped 493 5.24 16.15 1A Dark brown
B3 JEFEIR Nearly stick-shaped 425 4.46 15.27 #% Brown
B4 JEFEIR Nearly stick-shaped 5.13 4.12 13.01 & #8 Light brown
B3 JEFEIR Nearly stick-shaped 4.74 4.18 16.16 A4 Dark brown
B6 TR BRI Nearly bowling bowl-shaped ~ 3.86 4.33 14.35 PR # Dark brown
B7 FR Rodlike 441 5.12 13.46 48 Light brown
B8 B Rodlike 5.94 5.26 15.37 7% Brown
B9 FtR Rodlike 4.96 4.18 13.57 1 Brown
B10 {REEEKTE Bowling ball shape 345 422 11.53 1A Dark brown
Bl1 JEFEIR Nearly stick-shaped 5.13 4.61 12.99 A #E Dark brown
B12 RS ERJE Nearly bowling bowl-shaped — 6.56 5.45 15.12 A4 Dark brown
BI3 I RIS ERIE Nearly bowling bowl-shaped ~ 3.41 4.13 12.00 1416 Dark brown
Bl4 FEAR Rodlike 421 432 10.60 #4 Light brown
B15 HIR Rodlike 3.96 3.72 14.36 % Brown
B16 I RIS ERIE Nearly bowling bowl-shaped ~ 5.56 5.23 15.97 48 Light brown
B17 JEHEIR Nearly stick-shaped 5.45 4.05 16.60 VR # Dark brown
B18 JE IR Nearly stick-shaped 3.61 3.46 14.21 4% Light brown
B19 JEFEIR Nearly stick-shaped 4.87 4.26 12.82 #% Brown
B20 {RESERI Bowling ball shape 423 4.83 13.31 & # Light brown
B21 JEFEIR Nearly stick-shaped 3.73 4.16 11.12 %1 Light brown
B22 FAR Rodlike 3.96 424 13.24 VA #) Dark brown
B23 HER Rodlike 527 4.12 13.87 % Brown
B24 IR BRI Nearly bowling bowl-shaped — 3.58 4.79 15.95 &4 Light brown
B25 TR ERTE Nearly bowling bowl-shaped ~ 3.13 3.21 12.94 PR # Dark brown
B26 HEIR Rodlike 485 5.46 15.26 ) Brown
B27 IR ERTE Nearly bowling bowl-shaped ~— 4.92 3.91 14.03 15 Brown
B28 # R Rodlike 5.44 5.23 14.91 1 Brown
B29 #1R Rodlike 4.87 472 17.13 ## Light brown
B30 FeIR Rodlike 4.54 4.35 13.71 A1 Dark brown
B31 IR ERJE Nearly bowling bowl-shaped — 4.76 4.43 16.15 #45 Light brown
B32 I RIS ERIE Nearly bowling bowl-shaped ~ 3.33 3.34 12.87 48 Light brown
B33 IR IS ERFE Nearly bowling bowl-shaped ~ 5.94 4.95 17.13 #5 Brown
B34 HtR Rodlike 5.12 4.57 14.30 8 Brown
6 HAEHKT=

Table 6 Yield of tested strains
Wk TR A2 L (AT AR [ L E AR
Strain ~ Yield per bag/  Biological Strain Yield per bag/  Biological Strain Yield per bag/  Biological
No. g conversion rate/% || No. g conversion rate/% || No. g conversion rate/%
B2 745.01£34.30  129.03 A B17 517.56+21.98  89.52 HI B10 392.37£19.61  67.88 KLMN
B5 708.62+30.50  122.71 AB B18 509.64+19.15  88.20 HIJ B24 381.44+17.60  66.03 LMN
B1 687.68£29.76  119.10 BC B6 507.34+20.67  87.91 HIJ Bi1 370.36+18.71 6421 MN
B16  679.86+30.40  117.66 BC B15 506.36+20.31  87.76 HIJ B12 370.10£15.40  64.03 MN
B3 646.33+33.40  111.86 CD B19 458.70£2220  79.39 IIK B25 369.05£15.40  63.93 MN
B29  623.26+32.00  107.88 DE B20 449.86+21.80  77.86 JKL B32 351.74+17.24  60.84 NO
B13  592.67+25.70  102.57 DEF B31 446.71+21.49 7729 JKL B26 338.46+13.24  58.50 NOP
B33  586.05+25.90  101.41 EFG B34 446.53+2230  77.26 JKL B22 296.97+13.82  51.34 OP
Bl4  552.69+23.40 95.64 FGH B28 432.83+11.15  74.98 KLM B9 288.08+13.40  49.93 P
B2l 540.32+30.20 93.62 FGH B8 406.93£19.00  70.48 KLMN B7 215.81+11.60 37.35Q
B4 536.08+27.40 92.84 FGH B23 405.20£18.70  70.22 KLMN
B30 524.08+28.10 90.79 GH B27 403.10£16.00  69.78 KLMN
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Table 7 Total variance explained by principal component analysis
N YIUEHFIE{E Initial eigenvalues FRIF 7 F#k N\ Extaction sums of squared loadings
Component F1iT T Rl Tk T BTk
Total ~ Contribution rate/% Cumulative contribution rate/%  Total Contribution rate/%  Cumulative contribution rate/%
1 2209 24.544 24.544 2.209 24.544 24.544
2 1.610 17.891 42.435 1.610 17.891 42.435
3 1.319 14.658 57.092 1.319 14.658 57.092
4 1.140  12.666 69.758 1.140 12.666 69.758
5 0.817  9.083 78.841
6 0.637  7.083 85.924
7 0.513  5.704 91.628
8 0.462  5.135 96.763
9 0.291  3.237 100.000

FFE{H Eigenvalue

0.0

B4 Number of components
2 ERSHHHEE
Fig. 2 Scree plot of principal component analysis

Fe A H W AR A Bl 4 1) H 4l I, iy 44 D I TR
B e 53 FRIT TTHRE N 14.658% , Rk 1] &
E R TSR AR A 5 1 7 SR8
RHE, FROY T S TB S 7. 58 4 F R sTEk
FEN 12.666%  FHIE 7] BAH Fe KPR N 2214 3
EAURPEANI] R, (H I I STk ] W3

gx BT, 9 MR IR BIUE AR R Z 57+, U9
FEIRE AR, Horh i o AR A E L sk
TS AG L2 K5 4 DMEIRISZI SRR .
24 MRAREHRHIEET
241 ZRAREZHHEL PUEEMKA B A
B2 (7, AL E R . TEWRE N 10°.10°.107,
10 (R3~F 5k SRR TR 22 A OURZ T 22, B bk B U
8210 N HIZ R 22, Rk B2 YA 10 MR 2.6
AKX TR 22 , L - L2 S AT LU 2 S S E ) 160
NRAH G I BB 160 ARG
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Table 8 Principal component loading matrix

PR F 53 Principal component
Character 1 2 3 4

[ i L% Pileus diameter 0.855 0.198 -0.145 0.103
T K 0.797 -0.168 0.190 -0.126
Total length of fruit body

W EL4% Stipe diameter 0.778 0.067 -0.290 0.222
W 22 A KHE Mycelial growth rate 0.263 —0.649  0.209  0.459
HEE M 0.295 0.560 0.327 -0.213
Period of growth and development

B S 24 Pileus color -0.180 0.557 0.206 0.391
I 224 3% Mycelium growth vigor  -0.021  0.557  0.353  0.490
FSLATEZ Fruit body form -0.039 -0423 0.737  0.223
74 Yield 0214 0.058 0.563 -0.604

HHAT T VRGN R, G5 ROR BUAEIX S A L, 106
ANRENEAE B BRI I W S B BUREE A . R
FEPORIGAI T 2 1 106 N E kS HoEA
Z A RIS A . IREG S5 R 2 9,47 98 4>
P Aoy A S W SR A R A A UR L, REH B 3 2%
FEPULR , R4 B A S5 A, A BB 1 AN [ 1) B A
oAt 8 AN AT BRI A R A FE BUR L, 1R 41 a5
AT, g A BRARE PR A IR 14 TR AR

242 FXEMHBLAKIENE ENOEHERHLE
HIREE 24 °CIRPE 2 T, X 98 AN S TR Pk I 2
ANSEAR B1 B2 BEAT B 22 Az K 5 AR LB (] 1) U
SE M 2R KA LR, 45 R LK 10, 24 HE RS
22 KR FE N 0.393~0.959 em - d™, AN [ T B AE T 42
EAERKIEE FARAEER . Hod, AR B ) 2
FAT W FR LX155, B2 A K#E N 0.959 cm-d, 44
W Bk LX149 B 22 4 KR OIR T 4% A8 B bk
LX155, B 2 £ KN 0.954 cm - d', 2% 28 B #E
LX114 F§ 25 T 24 28 W bk LX155 F1 LX149, B ¥k 4
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Table 9 Identification of physiological characteristics of

hybrid strains

It S T N S
Number Strain Phy51ologlc? ! Number = Strain Phy51ologlc? !
characteristic characteristic
1 LX1 + 54 LX97 +
2 LX2 + 55 LX99 +
3 LX3 + 56 LX100 —
4 LX8 + 57 LX103 +
5 LX9 + 58 LX106 +
6 LX11 + 59 LX108 +
7 LX12 + 60 LX112 +
8 LX13 + 61 LX113 +
9 LX16 + 62 LX114 +
10 LX18 + 63 LX115 +
11 LX23 + 64 LX116 +
12 LX24 + 65 LX117 +
13 LX25 + 66 LX118 +
14 LX26 + 67 LX119 +
15 LX28 + 68 LX120 +
16 LX30 + 69 LX121 +
17 LX31 + 70 LX122 +
18 LX33 + 71 LX123 +
19 LX34 + 72 LX124 —
20 LX35 + 73 LX125 +
21 LX36 — 74 LX126 +
22 LX39 + 75 LX127 +
23 LX40 + 76 LX128 +
24 LX43 + 77 LX129 +
25 LX44 + 78 LX130 +
26 LX45 + 79 LX131 +
27 LX47 + 80 LX132 +
28 LX50 + 81 LX133 +
29 LX52 + 82 LX134 +
30 LX53 + 83 LX135 +
31 LX57 + 84 LX136 +
32 LX59 + 85 LX137 +
33 LX60 + 86 LX138 +
34 LX62 + 87 LX139 +
35 LX64 + 88 LX140 +
36 LX66 + 89 LX141 +
37 LX73 + 90 LX142 —
38 LX76 — 91 LX143 +
39 LX77 + 92 LX144 +
40 LX78 + 93 LX145 —
41 LX81 + 94 LX146 +
42 LX82 + 95 LX149 +
43 LX83 + 96 LX150 —+
44 LX84 — 97 LX151 +
45 LX85 + 98 LX152 +
46 LX86 + 99 LX153 +
47 LX87 + 100 LX154 +
48 LX88 + 101 LX155 +
49 LX89 + 102 LX156 +
50 LX91 — 103 LX157 +
51 LX92 + 104 LX158 +
52 LX93 + 105 LX159 +
53 LX95 + 106 LX160 —+

RN A R, RO IR -

Note: “+” indicates antagonism, and “—” indicates no antagonism.

KIHEE R 0.952 ecm-d, W 2245 KIS 4 (94450
PR LX119 4 0.943 cm - d", B 22 A= K3 5 e 18 1)
% 28 R LX62, 4 0.393 cm-d’.
243 ZXHEMAFT IR 95 MRTEKL
2 ASEARMR R R g Rk 11 i, BT
VU AR 14 S 5% 5 G R 1 350 0 R A8 B AR AN 45 51, LA 2%
A8 R R 0 R B B TRJAE 2~3 STl A8 R [R)7E 24~40 d
JR L e A I IA) 7 39~65 do e, 4428 B bk LX119
TSI TR B0, A 24 d, JEFE R AE N 39 d, 4 AT R
PR LX2.LX23.LX115.LX118.LX135 [543 i 8] 4%
T LX119, 4 25 d, i 48 I 1) 55 5 1) 2 24 48 B ok
LX137 f LX155,4 40 d.
244 ZXEKSEATSERLE BRI
o, i A B 72 BRI G SRS R . X 72 BRI AL
B R 1100 7 R R ol PR T B & R LR 120 ek
IRTE A NFRIR TR L PRES ERFE RN IT (RS BR T . 2%
A2 T PR B o5 BELARAE 1.8~9.1 cm, % 3¢ B Kk B AN EL A%
7 2.2~8.0 cm, TSR AKAE 5.4~21.5 cm, 24 58 1 P
R i A VA T AR B RN €1, 24 58 B R R4S
HAE 170.55~762.14 go L, 77 5 f e IR 44 A8 B PR
N LX119, BA8 7= 8N 762.14 g, AW E RN
132.01%, HUGR # Pk LX118, B48/= &4 725.06 g,
WSRO 125.65% , 1 44 28 B Ak LX31 7= & i)
%, B2 B0 170.55 g, BV FRCRAUE 29.49%

2 ERTR , 258 B bR LX119 B~ e, B
N 132.01%, LR AR B b B1.B2 43 7l =
19.46 /N F 43 mR1 15.21 AN E 4 i, AR B R R
56 d.
245 AR ERSSH BT E RSN
1,9 ANMERR SR BUE A R ZE 5, 150 B % bR E 2
PEARFE . ERo ERE RN ER T4 T 11
TRy o AAE WK I R ST RT3 A R REAE
EHCKT 1, Rt ormk %A £ 68.283% (K 13). H
HOES 1 3 M REAE B D 3.770, BT R A
41.894% ; 55 2 F Ao R AEAE 2 1.263, TTHER F A
14.028% 5 &% 3 F o FAE{E & 1.113, s Bk
12.361%.

N2 43 B B R A, 1 3 A 3 R B R AR
A AR H B, B S 1 3 o REAEE AR A TP AR
(B 3>, U B FR B AT 3 /> 238 5o ) TR 46 48 & (1 45
EA R RRRIER  EBERT 3 A F R 218 4.

F1 3R 13~14 2438 1R Pk 2 B 53 A 0 B T 6, 26
1 E 80 TTHR RN 41.894% , 122 8 45 MOIR 20 B 11 446 5%
BRI S R AIE 1) 52 B3 K 1 PR 2 2% 28 TR PR 7 SE A
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Table 10 Mycelial growth of Pleurotus eryngii hybrid strains

o - [ f2AE RSy WL 22 K3 o - WL LA VIR K
75 7N . . ) 75 ERS . . )
Number  Strain Mycelial growth F.ull dish Mycellal. Number  Strain Myecelial growth F.ull dish Mycehal.

rate/(cm-d") time/d growth vigor rate/(cm-d™) time/d growth vigor

1 LX1 0.767 11 ++ 51 LX99 0.859 10 -+

2 LX2 0.618 14 -+ 52 LX103 0.600 14 ++

3 LX3 0.845 10 - 53 LX106 0.774 11 =+

4 LX8 0.449 19 ++ 54 LX108 0.599 14 ++

5 LX9 0.783 11 - 55 LX112 0.646 13 +++

6 LX11 0.487 17 ++ 56 LX113 0.854 10 o

7 LX12 0.650 13 ++++ 57 LX114 0.952 9 -+

8 LX13 0.776 11 ++ 58 LX115 0.699 12 4+

9 LX16 0.491 17 ++ 59 LX116 0.699 12 A+
10 LX18 0.651 13 ++ 60 LX117 0.649 13 -+
11 LX23 0.788 11 - 61 LX118 0.760 11 -+
12 LX24 0.606 14 -+ 62 LX119 0.943 9 -+
13 LX25 0.616 14 ++ 63 LX120 0.855 10 o
14 LX26 0.723 12 ++ 64 LX121 0.830 10 o
15 LX28 0.714 12 4+ 65 LX122 0.768 11 A+
16 LX30 0.842 10 ++ 66 LX123 0.774 11 4+
17 LX31 0.786 11 +++ 67 LX125 0.528 16 ++
18 LX33 0.775 11 ++ 68 LX126 0.534 16 ++
19 LX34 0.851 10 ++ 69 LX127 0.773 11 -
20 LX35 0.775 11 A 70 LX128 0.863 10 o
21 LX39 0.779 11 +++ 71 LX129 0.704 12 o
22 LX40 0.717 12 ++ 72 LX130 0.568 15 A
23 LX43 0.710 12 +++ 73 LX131 -
24 LX44 0.781 11 -+ 74 LX132 0.861 10 -+
25 LX45 0.710 12 ++ 75 LX133 0.856 10 -+
26 LX47 0.572 15 - 76 LX134 0.771 11 -+
27 LX50 0.786 11 Aot 77 LX135 0.865 10 e
28 LX52 0.837 10 - 78 LX136 0.843 10 -
29 LX53 0.843 10 ++ 79 LX137 0.715 12 -
30 LX57 0.776 11 4+ 80 LX138 0.848 10 A
31 LX59 0.661 13 ++ 81 LX139 0.860 10 -+
32 LX60 0.501 17 -+ 82 LX140 0.709 12 -+
33 LX62 0.393 21 -+ 83 LX141 -
34 LX64 0.596 14 A 84 LX143 0.850 10 -
35 LX66 0.835 10 ++ 85 LX144 0.839 10 e
36 LX73 0.778 11 ++ 86 LX146 0.858 10 o
37 LX77 0.606 14 ++ 87 LX149 0.954 9 o
38 LX78 0.725 12 ++++ 88 LX150 0.611 14 -
39 LX81 0.712 12 ++ 89 LX151 0.856 10 -+
40 LX82 0.520 16 -+ 90 LX152 0.607 14 -+
41 LX83 0.574 15 - 91 LX153 0.599 14 -+
42 LX85 0.617 14 ++ 92 LX154 0.709 12 -
43 LX86 0.847 10 A 93 LX155 0.959 9 o
44 LX87 0.657 13 A+ 94 LX156 0.832 10 o
45 LX88 0.669 12 4+ 95 LX157 -
46 LX89 0.555 15 4+ 96 LX158 0.770 11 4+
47 LX92 0.605 14 ++ 97 LX159 0.840 10 -+
48 LX93 0.701 12 -+ 98 LX160 0.850 10 -+
49 LX95 0.499 17 -+ 99 Bl 0.836 10 -+
50 LX97 0.591 14 e 100 B2 0.710 12 et

e+ 4+ ARG R+ AR R+ HARR AR A — R LR R .
Notes: + + + +is sturdy and thick; + -+ +is relative sturdy and thick; + +is thin and slender; —is mycelium did not germinate.
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Table 11 Growth period evaluation of hybrid strains of P. eryngii
I JEE R T TN JRHE R TR
L LTI I LT PR e U I )
Number Strain  running Fullbag Pplnordl}lnjl Maturity time Number Strain running Eull bag Prlmordl}xm Maturity Flme
time/d time/d c!lfferentlatlon of the fruit time/d time/d d}fferentlatmn of the fruit
time/d body/d time/d body/d

1 LX1 — 50 LX97 2 32 52 69
2 LxX2 2 25 40 57 51 LX99 2 29 50 67
3 LX3 2 35 55 72 52 LX103 —

4 LX8 2 35 57 74 53 LX106 2 31 51 68
5 LX9 2 31 51 68 54 LX108 2 31 51 68
6 LX11 — 55 LX112 2 26 41 58
7 LX12 — 56 LX113 2 29 46 63
8 LX13 2 29 49 66 57 LX114 —

9 LX16 — 58 LX115 2 25 40 57
10 LX18 — 59 LX116 3 30 46 63
11 LX23 3 25 40 57 60 LX117 2 30 47 64
12 LX24 — 61 LX118 2 25 40 57
13 LX25 — 62 LX119 2 24 39 56
14 LX26 2 32 53 70 63 LX120 2 34 50 67
15 LX28 — 64 LX121 2 28 44 61
16 LX30 2 28 45 62 65 LX122 2 31 51 68
17 LX31 2 30 46 63 66 LX123 2 30 47 64
18 LX33 2 34 55 72 67 LX125 2 31 51 68
19 LX34 2 32 52 69 68 LX126 2 33 53 70
20 LX35 2 27 42 59 69 LX127 2 28 50 67
21 LX39 2 31 54 71 70 LX128 2 28 45 62
22 LX40 2 32 50 67 71 LX129 2 31 50 67
23 LX43 2 31 53 70 72 LX130 2 33 53 70
24 LX44 2 26 41 58 73 LX132 3 26 41 58
25 LX45 2 30 50 67 74 LX133 2 30 50 67
26 LX47 3 31 53 70 75 LX134 —

27 LX50 2 32 53 70 76 LX135 2 25 43 60
28 LX52 2 37 60 77 77 LX136 2 30 49 66
29 LX53 2 31 47 64 78 LX137 2 40 60 77
30 LX57 2 35 60 77 79 LX138 2 29 45 62
31 LX59 — 80 LX139 2 37 59 76
32 LX60 — 81 LX140 —

33 LX62 — 82 LX143 2 28 44 61
34 LX64 — 83 LX144 2 37 59 76
35 LX66 2 33 55 72 84 LX146 —

36 LX73 2 35 55 72 85 LX149 2 30 50 67
37 LX77 — 86 LX150 3 30 50 67
38 LX78 2 30 48 65 87 LX151 2 35 56 73
39 LX81 2 31 51 68 88 LX152 —

40 LX82 2 30 49 66 89 LX153 2 30 50 67
41 LX83 3 26 43 60 90 LX154 2 33 53 70
42 LX85 — 91 LX155 2 40 65 82
43 LX86 2 34 54 71 92 LX156 2 30 50 67
44 LX87 2 33 55 72 93 LX158 2 29 48 65
45 LX88 2 33 53 70 94 LX159 2 28 45 62
46 LX89 3 31 51 68 95 LX160 —

47 LX92 — 96 Bl 2 28 43 60
48 LX93 2 39 62 79 97 B2 2 30 45 62
49 LX95 —

T — AR AR T

Notes: — is no mushroom was produced after cultivation.

- 119-



IR ITEFF R JK 3% 384
F 12 BHMERTEKSEMERMEIREE
Table 12 Comparison of yield and commodity traits of Pleurotus eryngii hybrid strains
o " RIS BHA  WEWESE  TIREEK G RS ERYE S ES
5 [R7S . . . . L.
Number Strain Fruiting body Pileus Stipe Total length of  Pileus Output per bag/ Biological
ul
morphology diameter/cm diameter/cm fruit body/cm color g efficiency/%
1 LX2 HEFRIR 6.90 5.80 16.90 16 489.93+20.00 84.85
Nearly stick-shaped Brown
2 LX3 LRIGERTE 3.20 4.10 8.70 18 284.90+21.72 49.44
Bowling ball shape Brown
3 LX8 TR ERTY 3.00 3.90 9.60 L] 242.47427.30 41.93
Nearly bowling Brown
bowl-shaped
4 LX9 JEARWE BRI 4.10 4.50 9.70 o] 201.63+20.01 34.98
Nearly bowling Brown
bowl-shaped
5 LX13 R ERE 4.10 5.20 11.60 VA 447.21+23.91 77.52
Nearly bowling Light brown
bowl-shaped
6 LX23  IEFER 9.10 7.20 20.80 KA 618.28+17.91  107.13
Nearly stick-shaped Dark brown
7 LX26  #iR Rodlike 3.90 4.40 8.70 % Brown 330.46+10.03 57.14
8 LX30 EHRIR 3.90 5.10 16.00 s 671.13+21.89  116.34
Nearly stick-shaped Brown
9 LX31 kIR 5.30 4.60 13.50 VA 170.55+15.60 29.49
Nearly stick-shaped Light brown
10 LX33  #JK Rodlike 2.90 3.00 8.10 1 Brown 354.33+40.01 61.47
11 LX34  #IR Rodlike 3.80 3.50 8.90 IR Dark brown  398.96+16.82 69.18
12 LX35 ¥R Rodlike 6.30 6.10 12.10 1 Brown 484.95+24.50 84.04
13 LX39  fRESERIE 4.00 4.10 12.30 K1 226.30+17.30 39.22
Bowling ball shape Dark brown
14 LX40  IEfRESERIE 3.60 4.30 9.10 R 176.33+20.03 30.65
Nearly bowling Dark brown
bowl-shaped
15 LX43  EfRESERIE 3.90 3.70 8.80 K AE 276.93+70.00 47.97
Nearly bowling Light brown
bowl-shaped
16 LX44  JEFEIR 5.20 5.40 19.60 A 530.20424.62 91.92
Nearly stick-shaped Light brown
17 LX45  EfRESERIE 3.90 4.80 11.20 L] 332.73+16.85 57.69
Nearly bowling Brown
bowl-shaped
18 LX47 TR 3.30 4.20 12.10 ) 320.39+11.40 55.53
Nearly stick-shaped Brown
19 LX50 ¥l Rodlike 2.80 3.70 11.00 WA 358.21+20.10 62.05
Light brown
20 LX52  fREGERIE 3.60 3.90 11.30 18 453.69+22.71 78.64
Bowling ball shape Brown
21 LX53  IEfRESERIE 3.50 5.60 11.50 L] 312.74+16.71 54.23
Nearly bowling Brown
bowl-shaped
22 LX57  fRESERIE 3.40 3.70 6.70 VA 356.36+8.82 61.76
Bowling ball shape Light brown
23 LX66  #iR Rodlike 3.50 3.10 8.70 i 422.96+17.60 73.28
Light brown
24 LX73  iEHEIR 3.50 4.60 11.30 A 269.67+13.82 46.78
Nearly stick-shaped Light brown
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Table 12 (Continued)
o e RREAESIA BHA  WEWERSE TEHREK ) AT ERYE S ES
5 R R . . } ) L
Number Strain Fruiting body Pileus Stipe Total length of  Pileus Output per bag/ Biological
morphology diameter/cm diameter/cm fruit body/cm color g efficiency/%

25 LX78  ITFEIR 4.40 4.50 14.10 1 545.69+26.41 94.57
Nearly stick-shaped Brown

26 LX81  #IR Rodlike 3.20 2.70 12.40 o) 355.56+17.68 61.74

Light brown

27 LX82  JEFER 3.90 3.40 13.60 A 318.73+10.01 55.24
Nearly stick-shaped Light brown

28 LX83  #IR Rodlike 4.80 3.60 15.10 71 Light brown 257.48+13.40 44.59

29 LX86  fREREKTE 3.00 4.20 8.50 RHE 328.23+70.09 51.08
Bowling ball shape Dark brown

30 LX87  IEfRESERIE 3.40 3.70 9.90 A 323.94+14.90 56.13
Nearly bowling Light brown
bowl-shaped

31 LX88 kIR 3.70 3.50 10.90 A 260.60+31.65 48.08
Nearly stick-shaped Light brown

32 LX89  fREAEKIE 3.70 4.10 11.20 g 227.88+11.30 39.42
Bowling ball shape Dark brown

33 LX93  IEfREEERIE 1.80 2.80 6.50 i 250.88+11.00 43.46
Nearly bowling Light brown
bowl-shaped

34 LX97  IEfRESERIE 3.50 3.70 10.20 A 401.07+16.53 69.50
Nearly bowling Light brown
bowl-shaped

35 LX99  JTFER 4.10 4.70 10.20 15 Brown 443.05+20.52 76.68
Nearly stick-shaped

36 LX106  fRESERTE 4.50 430 11.30 A5 592.01421.00  102.48
Bowling ball shape Light brown

37 LX108 IEfREEERTE 3.10 5.20 8.90 RHE 236.05+14.90 40.84
Nearly bowling Dark brown
bowl-shaped

38 LX112 SRRk 6.80 6.10 17.50 % Brown 522.30+30.10 90.48
Nearly stick-shaped

39 LX113 kIR 4.80 4.10 15.50 % Brown 510.83+10.00 88.48
Nearly stick-shaped

40 LX115 ¥R Rodlike 7.00 4.00 21.50 9 Light brown  607.66+30.01  105.28

41 LX116 kIR 420 4.60 17.00 bt 572.13+18.20 99.10
Nearly stick-shaped Light brown

42 LX117 EERIR 5.30 3.70 16.70 % Brown 351.43+19.60 60.89
Nearly stick-shaped

43 LX118  JT#etk 7.50 5.50 18.70 i 725.06£31.71  125.65
Nearly stick-shaped Brown

44 LX119 ¥R Rodlike 7.35 6.10 20.00 4% Brown 762.14£30.60  132.01

45 LX120 BRIk 4.70 4.80 13.90 5 Brown 532.98+21.30 92.32
Nearly stick-shaped

46 LX121 EERIR 7.30 4.60 16.90 % Brown 486.97+20.47 84.27
Nearly stick-shaped

47 LX122 JE#Etk 4.40 6.90 15.90 15 Brown 571.97+22.96 99.08
Nearly stick-shaped

48 LX123  EfRESERIE 5.30 6.70 15.60 RHE 628.38426.81  108.89
Nearly bowling Dark brown
bowl-shaped

49 LX125 kIR 4.40 4.10 13.50 et 459.72+20.01 79.65
Nearly stick-shaped Light brown

50 LX126  EfRESERIE 3.05 2.80 12.40 b Ti] 507.43+7.04 87.79
Nearly bowling Light brown

bowl-shaped
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Table 12 (Continued)
e ik FRARIEAS WHHA  WWERE TR K (RN T4 GRS &
Number Strai Fruiting body Pileus Stipe Total length of  Pileus Output per bag/ Biological
umoer ram
morphology diameter/cm diameter/cm fruit body/cm color g efficiency/%
51 LX127  #&IR Rodlike 3.90 4.40 8.10 il Light brown 219.93+14.00 38.10
52 LX128  JHiR 3.80 3.40 14.30 A 556.43+20.01 96.28
Nearly stick-shaped Light brown
53 LX129  JTfREEERIE 4.40 5.10 13.50 AR 402.37+16.70 69.67
Nearly bowling Dark brown
bowl-shaped
54 LX130 dTHik 4.30 3.90 12.60 N 468.66+20.00 81.21
Nearly stick-shaped Dark brown
55 LX132  IEfRisske 6.30 6.20 17.20 A 526.16£23.79 91.17
Nearly bowling Dark brown
bowl-shaped
56 LX133  JEHeIR 3.70 4.20 10.30 R 297.18+13.10 51.46
Nearly stick-shaped Dark brown
57 LX135 Ja#IR 5.50 6.20 13.50 A 332.92+13.40 57.63
Nearly stick-shaped Light brown
58 LX136  JEHIk 2.90 4.30 13.30 e 635.97+23.80  110.16
Nearly stick-shaped Light brown
59 LX137 ¥R Rodlike 3.80 4.00 7.00 146 Dark brown  516.47+23.40 89.44
60 LX138 IEfRESERIE 5.80 6.50 18.00 TR 615.33+13.01 106.49
Nearly bowling Dark brown
bowl-shaped
61 LX139  JTfREEERIE 3.10 3.90 9.80 P 458.33+19.23 79.31
Nearly bowling Light brown
bowl-shaped
62 LX143 IR 6.30 4.20 16.80 5 Brown 399.38+14.28 69.24
Nearly stick-shaped
63 LX144  #IR Rodlike 2.70 3.30 9.70 5 Light brown 637.87+29.73 110.45
64 LX149 ¥R Rodlike 4.25 4.50 13.50 R4 Dark brown  435.32+18.60 75.41
65 LX150 #IR Rodlike 3.50 3.70 11.60 6 Brown 299.10+11.60 51.80
66 LX151  #IR Rodlike 4.70 4.00 11.60 IR Dark brown  236.94+13.40 41.03
67 LX153  HiR 6.10 4.90 17.10 AR 643.37£30.80  111.37
Nearly stick-shaped Dark brown
68 LX154 ¥R Rodlike 3.80 3.70 12.80 V&8 Light brown 493.43+22.10 85.48
69 LX155 #IR Rodlike 2.00 2.20 5.40 & Brown 337.26+19.40 58.44
70 LX156  #IR Rodlike 5.20 4.60 13.70 148 Dark brown  383.23+17.60 66.41
71 LX158 ik 5.70 5.50 14.30 A 216.97£13.40 37.58
Nearly stick-shaped Light brown
72 LX159  JEfREEIERIE 5.90 8.00 16.10 e 719.31+33.40  124.53
Nearly bowling Light brown
bowl-shaped
73 B1 FEIR Rodlike 7.00 5.20 22.00 5 Brown 650.33+30.80 112.55
74 B2 IR 4.87 5.70 19.50 ] 674.80+33.00  116.80
Nearly stick-shaped Dark brown
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Table 13 Total variance explained by principal component analysis of hybrid strains

YIGHHFIEAH Initial eigenvalues

FRHCEJ7 FlI# N Extaction sums of squared loadings

iimmtﬁﬁ Stk R ail Rk
Total Contribution rate/% Cumulative contribution rate/% Total Contribution rate/%  Cumulative contribution rate/%

1 3.770  41.894 41.894 3.770  41.894 41.894

2 1.263 14.028 55.922 1.263  14.028 55.922

3 1.113 12.361 68.283 1.113  12.361 68.283

4 0.901 10.010 78.293

5 0.861 9.568 87.861

6 0.567 6.298 94.159

7 0.263 2.928 97.087

8 0.166 1.841 98.927

9 0.097 1.073 100.000

FFAE{E Eigenvalue

1 2 3 4 5 6 7 8 9

%43 % Number of components

3 ERSSHEAE

Fig. 3 Scree plot of principal component analysis

® 14 RIBEHRERD AR

Table 14 Principal component loading matrix of hybrid

strains

PR T 4> Principal component

Character 1 2 3

IRATHR T IR K 0.924 -0.055  -0.192
Total length of fruiting bodies of

hybrid strains

2 S bR T i ELAR 0.910  0.017  -0.039
The pileus diameter of hybrid strains

IRAZTEIRAE B W] -0.875 -0.015  0.180
Growth period of hybrid strains

AR N EAR 0.777 0379  0.178
Stem diameter of hybrid strains

F4AZH PR R Hybrid strain yield -0.695 -0239  0.045
IR AT R 22 1K 3 0.402  0.045  -0.121
Hyphae growth of hybrid strains

IRAZWR TR -0.141 0818  -0.124
The fruiting body morphology of

hybrid strains

AR AT MR 2242 K e 0.203 -0.349  0.777
Hyphae growth rate of hybrid strains

IR AL TR T4 5 91 € 0.121 0514  0.612
The pileas color of hybrid strains
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LX89 LX108 LX150 LX156 LX73 LX158 LX133 LX88 LX81 LX99°

LX30 LX159  LX128  LX83  LX115

BERD

’
LX153  LX122  LX136 LX23  LX155

LX123  LX120 LX116 LX118  LX138

LX40 LX31 LX3 LX78 LX53

LAY R LIEL

LX47 LX93 LX125 LX8

(91310

LX143  LX121 LX117 LX87 LX130 LX154 LX144

LX139 LX127 LX135

i)

LX112 LX126 LX149 LX82 LX151 LX113 LX129 LX106 LX132

pritning

LX97 LX33 LX26 LX57 LX2 LX35

TOTIN

LX137 LX66 [BLE] LX34

LX50 LX39 LX45 LX52 LX13 LX86

TR

& 4

IR FNE R

Fig. 4 New hybrid strains
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