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Selection of suitable Lentinula edodel strains for summer cultivation in

Anlong, Guizhou province
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Mushroom Industry Development Responsibility Company, Anlong 562400, Guizhou, China)

Abstract: In order to select suitable Lentinula edodels strains for summer cultivation in Anlong county, six L. edodels
strains collected from various L. edodels strains growing enterprises in Anlong county were used as test materials, and the
mycelial growth rate, antagonistic response, gene sequence, and single rod yield of the substrate of the six L. edodels
strains were compared, and phylogenetic tree was constructed. The results showed that among the six L. edodels strains,
the growth rate of the AL3 strain was faster, with an average growth rate of 4.51 mm-d"', which was significantly higher
than that of the other strains, followed by that of the AL6 strain, with an average growth rate of 4.37 mm- d''; antagonism
between the AL1 and AL6 strains and the other strains was obvious, and the rest of the strains had no antagonism that was
not significant or antagonistic; ITS sequence alignment and phylogenetic analyses placed the six L. edodels strains into
three major evolutionary categories of the Lentinula, the six strains were categorized into two homozygous strains and
four different subspecies. AL4 strain had the highest single rod yield of 0.58 kg, followed by AL6 strain with single rod
yield of 0.47 kg. The results of the experiments showed that among the six L. edodels strains, AL4, AL6 and AL3 strains
were more suitable for summer cultivation in Anlong country, which provided theoretical support for the selection of suit-
able L. edodels strains germplasm resources for summer cultivation in Anlong county.
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IR S X, 4F-F 35S 15.3 °C, e AP
IR 6.4 °C, s #H P35 21.9 °C; P K &
1 195.4 mm; 5P JcHE 1 308 d; 4 H BRI 1545 1,
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KB ZERY, peah, % T 347 N TR 1) & H &
ook 1t , a8 3 R 55 150 B AT 1 944, SR 5 AR 1
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1.1 8

P B Ty 22 e L 5 A Al HE s
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BE R g 95 35y PDA [ /AR 7 3 . R 2
200 g. % 20 g« B 20 g. 7K 1000 mL, pH H
SR s TR IR IEAC 7N W2 K S 79% , %k 20%,
FE 1%, & /KE 55%~60%,pH 6~7.

tDNA ITS 43 #7 Bt F (%) 1TS 38 A 51 4 1TS1
(5- TCCGTAGGTGAACCTGCGG- 3" 1 ITS4
(5-TCCTCCGCTTATTGATATGC-3) Il H b4 T
BV TREARAH .
1.2 7%
121 HWaAsKkFENz HEAEAN S mm #HFPE
B3 90 mm PDA [H & 5 75 &Pk b e, BT
24 °CHEIR IE R 77, WA BVE AE KA 0L, JFR A+
TXEMEREEER, B HEAKREE 3 KRELR.
THE 6 BEMR IR 22 A48 KOl 5810 3¢ LA A T Ak
KA,
122 H#REZT 1E PDA PAREEREFRIE %
FZE k3 4 1 N AE T 90 mm KiFR LA

*1 HIABFEFEREER

Table 1 Information of tested Lentinula edodes trains

ETRE) PR A B HeiliHh PR PR B 97 28 S [P
Number Strain name Source Time of culture to maturity/d ~ Age classification
ALI W 18 St At R R AR A ] 86 e ke

Puping 18 Guizhou Anlong Yangjin Edible Fungus Development Co., Ltd Short germ age
AL2 WRZRRT O 5 BN A R A 122 NS

Linrongli 9 Guizhou Linrongli Edible Fungus Co., Ltd Long germ age
AL3 Bzt T2 B MAR N = A AL AL AT BR A 122 N

Longxi T2 Guizhou Fushun Sanyou Agricultural Biology Co., Ltd Long germ age
AL4 P 0912 SEPHARNR = A A B A R 2 ] 86 LAY

Longxi 0912 Guizhou Fushun Sanyou Agricultural Biology Co., Ltd Short germ age
ALS 105 SNSRI A A 122 N

Jingdi 10 Guizhou Jingdi Biotechnology Co., Ltd Long germ age
AL6 =H] 0912 SO IBENLRHA R A 86 FE A

Sanming 0912  Guizhou Guanda Mushroom Technology Co., Ltd Short germ age

VE - J2 IR B MR 1T R KT B R AT 20 28, KB >120 ds HH S A 90~120 d; 6 ik <90 d'7,

Note: Classification according to the culture time of the rod, long age> 120 days; medium age is 90-120 days; short age <90 days

[10-11]
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XTI % 9%, BE R R 5 mm (3T L 8% 7 B T bk R
B AN E 3 IRER, BT 24 °CREFRAR N 5] B 55
F5, 1598 10 d J5 , MRS 6 PR A 2 1] T8 22 B fitk
XA TP .

123 DNA RERAITS 5T 452 XHKRM
CTAB £ #2HU DNA" ", B fitiX 6 ¥k % Ak 7E PDA
Wik R FRE R 24 °)CAK 7 d J5 , $#2HU DNA, B J5
PIXE S ITS1 A1 1TS4 384T PCR 473G, S B Ak &
N 50 uL, £ 45 5 uL 10xPCR Buffer.4 pL dNTP.
1 puL10 umol - L' L3751 471 uL10 pmol - L K7 51
)1 uL Taqg DNA 4.2 uL DNA 4R , F 7K %k
% 50 uL. PCR ¥ 3§ 2% 1 : 94 °C i 7% #£ 2 min,
94 °CAZ 1 40 5,52 °CHE % 1 min, 72 °CZE{H 1 min,
IL 35 ANMEIA, 72 °CRIR 5 min, 4 °CLRAF , I 1 56 ik
PUJE » ¥+ PCR P24 0.8% 15 FE B A F Pk kAT 4G
W, 515 B TAY) TREA R A REHTIT . 7
31311 IDNA ITS J7 45114 DNAMAN #4427 51l L
X EHE S, $E 22 1 NCBI 204 % 3543 Genebank & 5%
5, 3147 BLAST Xt £33 5 H AR R 4
Bl s P HIRALYE , [FES N MEGA 7.0 3D
1t (Pleurotus ostreatus) NAMNHE, XF 6 MFESIP) ITS 7
AT B9 B /i, K B KALARZ: (maxi-
mum likelihood method) 4% R4t & & #", A Boot-
strap ¥2: 48 1000 X A& PR 56 2 G0 b 1 o] SE 4, 15
R AR L 0,

124 KM &Rl 5 E 3R T 2023
17 AAE SN B N 2 e AR R AT TE e
B R A0 H i iR B S s 4T . 2023 4F 1 H BT,
2023 4F 4 A bB#E,2023 4F 7 A R85 = 1 )5 45
FARL . T 15 cmx55 cmx0.004 cm {5 2 M348,
i FE R R ) R L A PR AR VR, T R TR A%
HIVE B | TR M s 7 R U B A A
TR S AT TAE. Hass iRt s 6
PRAE B, 20 ) e B A P A B I 2R K
W B0 A, R R S IS A L dE ALLL AL4 A
ALG, KT i R 56 4 B35 AL2.AL3 Al ALS, H %t
MR . SR BEHLIX A a8 Bt 770 A B ik 4
Flt 3000 £2, 4 55 72 4F I REAS W RIR T 3 N T E
1) HH 26 MR AT HE 2 W 80 5%, BN KA 1000 #5
SR 18 AN #E KM, SR EG E RN 18 000 48,15 6
AR = 2w R g R LLJS 45 RS, A L7
B FERRTE &, 10 5% WSCHE 1 B — 3 7 20 T B
FR A A — N R R 56 B B R AT AR P R S
.
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K SPSS 16.0 #F 3t 47 128 56 B 4 73 Hr ,
F B+ K & W 2 7% (Duncan) #E 47 2 7 8 & 1
I3 .
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2.1 HFEKNELERIH
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I A ERAS—HF, Hod AL3 BBk A Ko R R, P 1Y
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AL3 BRI bR S K T FO A B MR, AR KT R R 1B 1 2
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ML AR IR TR SR, 92 AL3VALG bk e K &1
FRMIA %, WKW TG , W3 B 24 K ik 2
FEFE B %o B T PR AR B 22 28 i “+++7 RoR, “+7 5
R, R 2 KRS . X 6 MRA 4 LR
I, AL3 T AR 0 T 22 A6 K B e P, B 223 Rt
PR » R T 32 50 s ALS DA RR IR B 22 A8 KO P i1, 1A
EACISEN SN SR
22 FEIMEEERSH

m 2 FI3E 3 AT 4, 6 N FEE AR L W i 4

x2 HHABEERELEEKNESER
Table 2 Results of the grow of L. edodes strains

— AR W& B WS WIERHE
. Growth Colony Growth of Colony
Strain . . o
rate/(mm-d"') color mycelium  characterization
ALl 3.76x0.12bc ¥[8 ++ B
White and dense Even
AL2  3.78+0.28bc iE ML ++ B4
White and thick More even
AL3  451:006a ¥ ITHLME + B
White and thick Even
AL4  3.86+0.33bc IR + Leal)
White and thick More even
AL5  3.61#0.07¢  lABUE ++ A
White and dense Uneven
AL6  4.37+0.04ab iEEHH: ++ K]
White and thick Uneven
T T AL T L BORE R L EE  ASFN
HEREROR W E (p<0.05).

Note: "+" represents mycelium is sparse; "++" represents myceli-
um is denser; "+++" represents mycelium is dense. Different lower-

case letters indicate significant difference(p<0.05).
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ALl AL2 AL3

AL4 ALS AL6

1 HAEHEREKE
Fig. 1 Growth status of L. edodel strains for testing

T+ Mt b 5 B R I s 41 HE ST, ACALTLAL2.AL3) \B(AL1.AL3.AL4) .C(AL1.AL4.AL5) \D(AL1.AL5.AL6) \E(AL2,AL4,
AL5).F(AL2.AL5.AL6).G(AL3.AL4.AL5) .H(AL3.AL5.AL6).I(AL4.AL5.AL6).
Note: In clockwise order from the topmost strain, ACALI, AL2, AL3), B(ALI1, AL3, AL4), C(AL1, AL4, AL5), D(ALI, AL5, AL6), E(AL2,
AL4, AL5), F(AL2, AL5, AL6), G(AL3, AL4, AL5), H(AL3, AL5, AL6), ICAL4, AL5, AL6).
) R BRI E
Fig. 2 Antagonistic identification of L. edodel strains for testing

HE 1S H B EHERE 9 H, 5 60.00%; 1
PG AHERA 2 4, 5 13.33%; LI HNE 4
H, 5 26.67%. HHd AL2.AL3.AL4 2 [A] EH5$t,
5 H AR B AR 2 (RS B 5, R B 3 AR B R SR o0
REUE, W% E NI — Bk ALLLAL6 5 HAR &

Wk 2 IS PLHT R, 0] ALL 1 AL6 5 R %1
PRIE 2 % R, WM A WK B AR s ALS Btk S
AL2 fl AL3 A5 Prads siA B &, HIF AL4 724
B RS PUR N, R RS ORI 45 Rk B
ALS WHRIEAT 732K, B e i R RIEN LG 7T %
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Table 3 Analysis of antagonistic identification results of
L. edodel strains for testing

Bk
Strain
ALl
AL2  ++
AL3  ++
AL4  ++

AL1 AL2 AL3 AL4 AL5  AL6

AL5  ++ - +- ++
AL6  ++ ++ +- ++ ++

T 7 2RO B MR (A5 0B S, -7 SRR W TR R R S FE BT
VRN P R (RS AN G

Note: “++” indicates significant antagonism between the two

strains, “--” indicates no antagonism between the two strains, and “+-”

indicates insignificant antagonism between the two strains.

SE G RAATERE T YRR TTRIR S R ATk 6 4
AU IRAIL 7308 2 DASFER L 3 DA FE LR

JK 3% 37 %
23 DFFINELE R
2.3.1 tDNAITS &7t odr BHLMFER 6 K

7 % W PRI ITS 7 %1 £ DNAMAN #f4 it — 25
HEAT HLXT o3 B, 45 R B, ALLLAL2. AL3. AL4,
AL5.AL6 # Btk 2 8] 1 77 Z1) AH AL 7E 98.24% ~
99.71%2 [8] , FTKs 6 AT Ak 48 ) N 27 4 e o

232 rDNAITS 7 NCBI b3t 25 E 047 6 Hh &
% B A& ] rDNA ITS [X Bt PCR 4734 7= 4 48 ¥ Bk A
W93 T H 2w By 48 245 76 700~800 bp
Z 8] R AT EER . T IERR AR T 51152 2 2
NCBI #4f #3847 BLAST Ebx, 15 31 5 Ha AL
Wik 4 LS R IRRAUE . S5 HEREH 6 PR MR
% J¥ %) /£ NCBIL L [#1 )% %1 #8 L ¥ 7E 99.57% ~
100.00% ( & 4>, ¥J N 7 % (L. edodes) , AL1 A
AL6 N AS[F] T #k , AL2 AL3AL4 . ALS W] % 5E K
[ — T Pk o

*4 HIXEHEEKE NCBI BB E PR
Table 4 Comparison result of L. edodel strains in NCBI database

Iz TS NCBI Lt 45 5 P AR AL UE

Number ~ Name NCBI comparison result Sequence similarity/% Remark

AL1 MH101906.1 Lentinula edodes strain 922 100.00

AL2 MN622792.1 Lentinula edodes voucher JFRL114  99.72 Y5 Lentinula edodes voucher JFRL24 —Ff A& 99.72%
AL3 MN622792.1 Lentinula edodes voucher JFRL114  99.57 5 Lentinula edodes voucher JFRL24 —F£ /& 99.57%
AL4 MN622786.1 Lentinula edodes voucher JFRL24  99.71 5 Lentinula edodes voucher JFRL114 —F£52 99.71%
AL5 MNG622786.1 Lentinula edodes voucher JFRL24  100.00 Y Lentinula edodes voucher JFRL114 —Ff72& 100.00%
AL6 MW021135.1 Lentinula edodes strain VM267 99.57

233 XA TFDNAITS #7 2 %K FM>4H 4 AL I

J¥ AR5 0 6 Mk R A 45 1 BRI TTS 17 50K B NP

701~707 bp. f# i KR S OIRETH LIS, 6 b

R 75 4 11 944 B BS 7 0,000 0~0.201 9 2 ] F o = . 9°_AL4

AL AL EE B AN 0.201 9, AL6 5 HAth bt /4 il

B 0.000 6~0.004 8, I fih - 1 ik fr 1 A% £ 29 72 = ALS

0.000 0~0.005 2 Z [a] , £ Genebank 1~ #°F & P AL3

ostreatus isolate P93 (KY962500) ITS ¥ %), K & K KY962509.1 Pleurotus

687 bp, TENHNERE, 5 6 PR 1M 5T ST UK ) ITS J7
FIKIEE NT RG] 3D, AT LUK IR, 6 #k 7 2
BRI LSRN 3 K2k, Hidr ALLLALG6 % H o7
N3 AL2.AL3.AL4 F1 AL5 B N— ¢ H A4 %
OREE, Horbr AL2 T AL4 1 H R SCRPIRE N 90, 56 %%
24 K ZERERIER ST

H RIS LR 2 7 AN A RIS S =S
SEOR, 6 PRTR PR A0 HH 45 , 6 PR 4% B A o 4 18 Ot DA

100 -

ostreatus isolate P93

3 HIXBEE ITS FHIERGH LR
Fig. 3 Phylogenetic tree of L. edodelodel strains ITS
sequences

Bk (k) #ATG M. I 4 A5, 6 BRA
Tl T AR B P AR ) 22 S N B P A R B
HEF N AL4>AL6>AL1>AL3>AL2>ALS, H:rf AL4
MR s, N 0.58 ke, R 0.30 kg A 1 TR A
9 AL4. AL6+ AL, H 4 7= & B AR M WA kA
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M%" 0.5t b B B MR IE A 7 20 L TR, A A T R TG
204 e R AL T K
55 03 ‘ H B0 SR th 1T F T B B D 603 2 26
5 02 ¢ . B BB A K 7T R AT R AT )
0.11 o (I3, ot 2 L 3 R P KRR 6 MR
0.0 : : - ‘ :

ALl AL2 AL3 AL4 AL5 AL6
BT 5
Strain number

T ANFVNG P RERIRAE 0.05 K P 2EREE

Note: Different small letters indicates significant difference at 0.05

level.

4 BINEEAREEREESE
Fig. 4 Single rod yield of L. edodel strains for testing

AL2 1 AL5. MRS 20 LRE , 7% e B Ak bs
A 1 B R HR 2 1 LR ) TR AR 380 D T R PR
AL4. AL6. ALL, B4 ™ & 73 5] 4 0.58. 0.47 .
0.33 kg, 3 PREHRT- 3 = 8N 0.46 kg, 1K B
W% 3 PRI E AL2.AL3ALS M= 85 58 0.14,
0.27.0.10 kg, 3 R B RT3 Sk = 2= 0.17 kg,
PR B B 21 36.96% .

3 WG4l

TEAF AL 7= v, TP B L S R 1 I
FFE B R, R B 5 2R 2 72 Ml (0 T 4R 2R g e R
Ji& o SR, 3R H B 5 A 0] 5 R R A P R
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P T B B R DR 2, DR X o g g S R
B S iR T B . X B AT 4 2R
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R AEG S L RAAE T IS RE 5 T WS
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AT DLRE B 22 A T VR R PR SR AR I HR AR, X %2
o BL A 4 3277 X R 1 6 MR R R AT I 2 R AR K
TP e DA K KM H U, 45 SRR, AL4
FALG6 1P 22 A4 A Td B, B 22 3 EORECH: , T B iR
ALS (MR 22 K i, 45 G bk 2 2R s e
4EHSKE  Hbk AL4 A1 AL6 g i, HAH X
B R B R ALS H g PR R, F A RS R
YA DIRE T 2 TR R I A5 SR ARAL . FE tHEE IR, 6
PR AL 2 B o R 0 R L 1D B AR R TR 22 A

ITHEPTRES, 45 LW, AL1 F1 AL6 5 HAh R
) 5 B0 BH S, AT 128 DA 08 D ST B AR s AL2L AL3,
AL4 Z A1 TGHE B, 5 HAR B bk 2 [ 45 5t B 8, vl 4]
N8 N (R — TR PR, AR B AR TR i 44 AN TR (AT R
NFE—HEfk. AL5 5 AL2 fil AL3 EAEHieisfis
W (05 ALY 77 AR W RS BUR B, R EEFS B
RIGLE RIEEEND K ALS, B FE A TEEN
5, 5 F AR H i aE A se R se T R bk
MM 3 R a5 Al . 54> T HEW %% e g
FHEE, 3550050 H BRK A 15 50 B B AR 2 A T
R, B0 AN BB VG 4 o L 1Y) B PR A A A [R] T
M, BB ARME UL A S PUR B MR SE & 8 Rl ,
A TS [ A 5XCAS (] Ja 22 T 1 1 o A T BB V& A 45 T
JRNE 5 TR 335 00 5 A AN A2 B b 48 7 1Y) — il B
%’5‘&[22]0

ITS J3 51 B Bk g 25 TR 2 53 [T [X, S Y 4 5%
Vi) oy X120, A A e [ A S O P R <7 M v i BRUER
IR AN RS SRt sl e & EFr S
115 RGRE A LA 4 5E D51 TS JF 41
—HAE N —MAE RS E BEMEN S FArid. 1E
T 4 (I8 % 2 BRI T, A A R ITS 751
41 A g b R RO SR 4 AN KGRI 3
AR BE R 8 MR . AN 2R H
ITS 7 FH4 W 7K T A 7= X 3 R VR L 1 T A 6 031
ok, R T — 3l T R MR EL S B AR
TE T8 Fh AR o YR S e i A b, i R A S 1TSS W
FHEE G 17325, 4 A 8] 2 S AR ABL 1 =99.9% (1 78 X
R IE BRI 99.0%~99.9% 2 [8] ] 5E L
R TR — M Fd, 2 B AR A 99.4%~99.9% 2 [A] , 7]
NN A [ — T R 1 AS [ S A0 2, 4 rDNA TS
F#1i@d 5 NCBI /Y GenBank (¥ J% %17 BLAST
2 Le Xt 7 A AL Y 95%~99% , % il A AH [H]
J& P HIAAE<95% , S B N FIRLCT, 45 & it
FRAT ARG 6 HER AR EAT 1TS JF 747
e SE R, RPN EKRYETHIER,
V¥ 6 BREE B Ak ALL il AL6 4> ST Ak,
AL2. AL3. AL4 F1 AL5 N A [A G F# , 5] F ~F %
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