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(Oudemansiella raphanipes) EVAREEEE HL XTEE, S58TEAM TS FRAIM e b 745, il 2597
Wi HCS M 2zfoli AR IRIE , M o 220 M 5 E AL s v, XA T AR Ak, ORI s 2 5 7
FARR MR . BEREH . RS, BE0TFUE, i HCS IR/ NRIERS ;. HCS P& 22 ol A Kl
JEh 24 °C, THLLENHEVEN 77.55 Ulg, i AALYIERG L 4 680.15 Ulg, W% m T HL /Y, Horpid AL YIHG
PEJE HL (19 2.56 fif; HCS R 22ii4Smta)h 37 d, #1545 38 KIFth i B4l ; HCS ARG Mo, Fahff i
1475 g; TOAKH R 16.30 mm, i B4R 31.77 mm, FANKEE 54.17 mm, BN EE 14.07 mm, BERHESTE
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Identification and domestication of a wild strain
of Oudemansiella raphanipes

FEI Yujie!, WANG Jiao!, XIALingli®, XIA Zhilan*?, WU Qiuyun®?,
GONG Wenbing*, LIN Kangle!, XIE Ling%?

(1.College of Horticulture, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Yuelu Mountain
Laboratory, Changsha, Hunan 410128, China; 3.Hunan Diwei Agricultural Technology Co. Ltd, Changsha, Hunan
410128, China)

Abstract: In this study, the HCS strain was isolataed from a wild fruiting body collected from Yuelu Mountain, Changsha
City, Hunan, China. After morphology and ITS identification, the optimal growth temperature, laccase and peroxidase
activities of HCS mycelium were determined. The fruiting characteristics and agricultural traits of HCS
were also evaluated by fruiting trial. Morphology and ITS analysis confirmed that HCS was Oudemansiella raphanipes.
The optimal growth temperature of HCS mycelium was 24 <C. The activities of laccase and peroxidase of the HCS
mycelium were 77.55 U/g and 4 680.15 U/g, respectively, which were significantly higher than those of commercial
cultivated H1 strain, and the peroxidase activity was 2.5 times that of H1. Thirty-seven days were required for HCS
mycelium to fully colonize the substrates in cultivated bags. With the conventional fruiting managements, thirty-eight
days were required for primordia formation of HCS after casing soil. Overall, the fruiting bodies of HCS were robust, and

WS EAR:
EHEWH:
fEEREN:

2024-01-24 B B4R 2024-09-30

WIEE A A AHT T H (4 % [2021]24 5); IR BARAOME b F AR R (AR % [2022]31 &)

WIPUE(1998—), L, WIREHRPHA, WILAFsEA:, FEEANHEARAGITM AREEPIE, 2052106174@qa.com; *E{FIEH, #i
Yo, WA, ml#d, FEMNFEE)HREEREE SEMHS, shiring2003@163.com


mailto:2052106174@qq.com

5 50 &5 5 4]

PAFLESE  — PR B A U0 40/ SRR 1 bk 1) 2 5 5 WL A 1 55

the single fruiting body weighted 14.75 g. For the size of of HCS fruiting body, the pileus thickness, pileus diameter, stipe

(light brown) length, stipe diameter and stipe base diameter was 16.30, 31.77, 54.17, 14.07, 19.87 mm, respectively. No

cultivated bags of HCS was contaminated, indicating its superior resistance to contaminants than the commercial

cultivated strain H1. Taken together, HCS was an excellent germplasm of O. raphanipes, and it had the potential for

further development and utilization.

Keywords: Oudemansiella raphanipes; strain; isolation and identification; ITS analysis; enzymatic activity; domestication
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1.1 &8
1.1.1 B#EkR

At BT A B s R B WM KV i R L
(112.563E, 28.114N, Ik 300.8 m), it

AUy B AR ALY, FR A T Aol
KR IT, WSS A HCS, XTHR4LH
DI A /N B R AR B AR HL,  FR R Al R
TR TR
FE2RXFEME

FLRSEF 2 DNA $EBUL £ L W5 19 1TS4/
ITS5(5-TCTCCGCTTATTGATATGC-3', 5-GGAA
GTAAAAGTCGTAACAAGG-3'), 2xTaq PCR Master
Mix 3735 1 6T R AE PR AT B w4 AL
Veriti Pro PCR § H4{S i ABI 2N FIHRAIL s IR EEHG I
Fl & B AR A RA R L, TECAN
SPARK Z IljiglHhR X i TECAN 24l
1.1.3 34&Ams

AR SEFRHE . 20 g #i%HE . 20 g Bhiflg . 1.5 g #ii
PREE. 39 MR 5. 0.01 g 4E4=% By, 1000 mL
EETIK,

WS 20 g A4, 1.5 g BifgEE. 3 ¢
Wil — %4 . 0.01 g 4E4E 2 By, 1000 mL 557K,

FeREA RS 38% (JEAEL, TR KRJE.
L0%RRAFSE . 15%FHk . 3% T KN, 2% E M. 1%
AE . %A K, KRRk EN 55% ~ 60%.
1.2 HEHHETE
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DL A E R R B i e [T 5 ) AR B A=
TR TR IS, BB SR T 221
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1.2.2 ITS A1 AR5 AT dtfpi

BT AR IR 0E | 24 °CROEIRIRIEFE 8 d
J&, FIBRTE DGR R R 22 . R B ZZ AR R ]
FL I DNA $EBGRT &1 T DNA $-H, 36 B W
FH5 14 1TS4 F11TS5 17 PCR ¥4, PCR 43/
MAKZ: 2xTaq PCR Master Mix 12.5 uL, 1E/Z 054
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(10 umol/L)#% 1 uL, DNA i 1 uL, ddH20 9.5 pL,
A Z BAFR 25 uL. PCR JSUNARFAIT : 94 °CHiAE
P 5 min; 94 °CAE4: 50s, 50 °CiEk 50's, 72 °C4E
fifi 1 min, 35 /MEH; 72 °CZEffi 8 min, PCR 41
FEMIZE 1%IERERHEE R KA, 26 AR
AR AEBR A RN o BRI HI7E NCBI 4L
e il BLAST HEXT, FfM GenBank 3%
2 [RIIEMERS =51 rDNA TS %55, LI R 2
Ganoderma sessile(ITS #5758 OP749428)1E M4k
JEE, 2 MEGALL.0 8, RASKEEAMER S
KB IR

1.3 BEZEKEMRNE

1.3.1 BEXE

¥ HCS ‘BT 24 °Ciifk 24 h 5 EA 73642, 15
2K, FEAE R 7 mm BT FLEs B 223k,
FERD T BRI, BRI S B R 2 ) E T
ANFHREE(18, 21, 24, 27, 30 °O)W¥EFRAH+,
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SR 22 A KR0S,
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B 0.1g #iZz, A 1 mL $EBGRIE T7KiA212% 5 10 000g
4 °CE.0> 10 min, B3 B vk B,

S8 RO VI AR RS T, FRSAMt
FEHHMERESRAE 420 nm AMAWOLRE . DI Tartah AR
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T A AP BRI 1R A AL BRI e 1, A
WAL SRR LT, A R A AR
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TR . 200 1.1.3 M7 A
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A, BAERREIVE 3 M), 160 r/min, 24 °CHHEE
BREAE Td,

FIERHI . SR 1.1.3 RS R AN
P L BIFRECT RS, AR S SRR 24 h )5,
RS HAE RV SR A, 18 cm>36 cm
IR ARSE AT 70648, BAEekl 1.2 kg %648
SERUR 121 °CKHH 2 h, REESE & =T
FERh . RS AMRATEFP 25 mL, HCS Al HL itk
BAERD 50 NEEL, R ERUE BT 24 °CHE R = ik
AR
1.4.2 e

FLRE IR 2= IR 24 ~ 25 °C, =S AHNY
MR T 60%, CO2 ¢35 T 2 000 mg/L i 7id
Ko BLLH4SIE T 60 d JEBWERT, HinpE 7=
WEEREZE 22 °C, HARIGFRFMAAL , Kk g4 8
BEAMEAS BN pr, BERE E, RAFRE
FAE T EE L, WRLE, WE7d5 150K,
23 S MRHREE AR 80% ~ 90% , £ K ERH#E XL, CO2
WAL 2000 mg/L, HZHERTATFESC, HEHN
26 ~ 28 °Cli8l

ARSI, MBI SR A 224 ] B
T, HamEEE | s Yl
1.4.3 T RAKFSHFHENE

R A, LI TR BRI, 2 R S AR 0
B, BENERREE 30 TSk, iR RER
MR TR | W HA . WK . WA
AR EAR

1.5 HIEAIE

% Microsoft Excel 2007 %I HE o4 74
Hr; SR SPSS Statistics 20.0 #4722 ; % H
t Kegedhs 125 5 g A

2 RS9
2.1 BEHHLEEER

2.1.1 HmEFEE

RAR T AR SR R B o (18] 1) AT 35 L
% 2.4~36cm, aEH B ARG, il RIT
AERFPIRGRE , MRIEET R, FREDEH; AR,
M, WREaE, 34, RS, 958, M. Wik
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5.6~9.8cm, E120.4~0.8cm, G OEEH,
TCHIR, NFRLF4E i HANK, FEERREE K. wvEl
AT, WL alid, REBORWER, A34E
W2z, JTCRURERG S5 fFEnEaE, flFEHE

..

A BETIHIES; B FIARI; C RWKES

2.1.2 1TS 3| %7

LTI P RAFEFAE SR 1TSS JP51, JPAIK R
k1 773 bp (NCBI &5 5-H PP087391)D Lﬂ%@@%
Gk BW(E 2), FIHEFAE MR HCS 5 HGE 1 Ep
fI/NRABEELER — RE KB b, XFeRH
99%. AiGIEAFLEELR, WPk HCS K h o
fll/NBEAH R (O. raphanipes).

57|
780Oudemansiella raphanipes KX688238

Oudemansiella raphanipes KX688236

991 Oudemansiella raphanipes KX688232
HCS

Oudemansiella radicate AY534119
Oudemansiella chiangmaiae GU980126

Oudemansiella chiangmaiae GU980124

Oudemansiella chiangmaiae KX964658

Oudemansiella radicate AY665182

Ganoderma sessile OP749428

0.05

2 ETFITS FIMENRELERN

Fig.2 Maximum likelihood tree constructed based on ITS sequences

(14 ~21) pmx(9 ~ 14) um, BEW ., LEOE, KA
Jei, IIEEMRE ., RTIERERHE, pIb%e
PR HCS /N,

D Wik, E T
l1 Btk HCS MR SHHIE
Fig.1 Morphological characteristics of HCS strain

2.2 HLEFEMN
2.2.1 RRRETRARNEKRENL

AR EXT HCS T 224 KA B #5152 (3R 1.
K 3). MiREERARHT, Hziekmm, Witk Th I
b, MEERET S, Waickiisg, B EEs
22, LA 24 °CPA Kb, S 0.50 cm/d,
MR IRE] 30 °CH}, T2 KRB, 12
& 0.21 cm/d,

£1 TREIEETEK HCS MELE KRRk

Table 1 Mycelial growth rate and length of HCS strain at

different temperatures

IRE/PC B 22 KR (em ) (R4
18 (0.3340.02)c +
21 (0.4440.01)b ++
24 (0.5040.01)a +++
27 (0.4840.02)a ++
30 (0.2140.01)d +

EFIASR NG TRl b e 49 22 45 G5 (P < 0.05)
WEA] . B NGRREIC N s RTE B 2 AR
Js ARRHIC R,

MZERARICN 18, 21, 24, 27, 30 °CA&MFFESSR 7d MBEVEIES.
E 3 ARIRE TE#H HCS MEERS

Fig.3 Colony morphology of HCS strain at different temperatures
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2.2.0 EedhBEE

M 2 ALLE, AR HCS M BHE M
7755 Ulg, it SAACYEHEYE S 4 680.15 Ulg, PR3
TR AR R HL Y, Horad S A
H1 ¥ 2.56 1% BREHEE S A ALY RS s, %

F2 HCS 1 H1 HELmMEsEN
Table 2 Mycelial enzyme activies of HCSand H1 ~ U/g

LS RIS T E A R
HCS (77.5542.11)a (4 680.154382.76)a
H1 (48.5545.15)b (1 827.69464.67)b

ISR NG FRR BRI 22 AT GE 275 (P < 0.05).

B AR AL RE i, 22 2R R

2.3 DiEREHR
2.3.1 daEsEH

TE AR B, itk HCS Hkis mikk HL 19
AR AN R 3 PR Wbk HCS #:F1 52 37 d T#
LS, THALTRAS IR HL W2 6 d; HLWASE
1760 d JGEVER, BHkk HCS &5 38 d HPLLEE,
BT PRAR HL B 3 d; PRRE HCS BLg ff i i (2 5
THIRk HL 1Y, 3490 14.75 g; Hkk HCS 164 0
HATCAL TS e, AR R R HL HAT A ihidet.

#& 3 HCS # H1 By a4
Table 3 Fruiting characteristics of HCS and H1

LS 221545 /d AR Hgh Tt/ g 15488
HCs (37.6843.18)b (14.7542.15)a 0
H1 (43.4043.84)a (11.4342.88)b 6

[RISAN ) T BEZR BRI 922 5 Ge i F4 72 (P < 0.05).

2.3.2 FEART S

HY A TR RE HCS Sk E5 TR H 1 FSL R4
K 4 fioR, HARZHRGOHZER I 40 Fbh 152
R EEEFRE S 2R B K. Witk HCS MIBK
BT HL Y, R, W as . minER .
FARSS AR M TRk HL 19, /3 3177,
14.07., 19.87 mm; PR EE I 7 208 L R
H1 AOFRSMR, 4 54.17 mm, HCS (URIAZEIE B,

RIS

A HCS; B Hi1,
El 4 &tk HCS 1 H1 B F SRS
Fig.4 Fruiting bodies of HCS and H1 strains

%+ 4 Bk HCS 1 H1 I F AR S M4k

Table 4 Agronomic traits of the substrates of HCS and H1 strains

Bk BEERE/mm W B/ mm FR K /mm HHEA/mm B EAR /MmN
HCS 16.30+.71 (31.7744.81)a (54.1747.73)b (14.07+1.66)a (19.87+1.56)a w
H1 15.5341.39 (26.2643.62)b (73.54412.95)a (12.4240.74)b (17.1840.95)b A

RT3 B BRI 2 52 e 5P < 0.05).
3 51

Hh /N SRR TR i S A T AR I TR,
TH/IN BB W 0 5 S O AR/ B 120155 A /)
BPEERE, (HEER RGP RA IR, MR
3 AHFIE T A F IR, AN (R R
IR B, WA /NS B A AR T AR ATR 3
DX o B AT B A /N TR AR LA 75
ARSEIEST, IS/ N RS CLAE R SE BT

oA, ARSSRIENIG iR . B AR . AR
— LG, BRI R W A A B B A AR A S
HRT D EEBE 2, (e TR A R
EHFEN G NSRS 1 BRIN 6/ BR g B A E
U8, LT EPAE A SR, SRAF R HCS, XF
H AT YRR g0 5 i g, 2B
FEH TS FFHIT, BE vk HCS S Bpfi /N fE
J#(O. raphanipes).

it P ) v PR TR A T 2 X6 3 ) IO ) 3 e 4K
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