PG VEY 4R 2025, 46(1): 171-180
Chinese Journal of Tropical Crops

GEAREH W B S YL B 5

FRaY, AWEY, £ B, SHE, fnw, TrET

L VR A Y SR R, PR T 530006 2. BRMIZERR B S TRRA0E, UGN 542899; 3. )T
T AR XA BB E s T, Ve T 530007

 E: HEAHEREAHAGIMR, FESMATHG . THGEEEIEHMIX, SR A haE B )V R IR R IR A A%, H
A 2 BAREYMEARR IRIE R AL ANRENEBATFEME (TY081) Ik, RAFIISTT Ik,
HAT B AT YR ARl i s Z R AR SR R L IR REXHE B AR R AR B, FIE SR
XEREFRIE M . BRI, SRR TFR M TARIC Ik T DLPRGHA SOt S ) B R B AR TY081
B2 AEKNEIERER 30 C, Rl AN, RERFEANEDK,; MR FREREAE IR BEN,
W2 KR E S 0.92 mm/d, SEARE TYOS1 FER T A8 W R FIRIE N 28 °C, Ki3% 60 d Wid%, JIFL/E KMEEFE 10d
TR, FRMAAEREE N 24 C, BEN 85%, WM H N 20943 ¢ (THHE)
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Biological Characteristics and Acclimation Cultivation of Auricularia
villosula
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Abstract: Auricularia villosula Malysheva is a similar species of Auricularia heimuer F. Wu, B.K. Cui & Y. C. Dai,
mainly distributed in high altitude areas of tropical and subtropical regions. It can adapt to the high temperature and high
humidity climate in Guangxi. There are few reports on the domestication of A. villosula. In this paper, the fruiting bod-
ies of auriculae collected in the field was used, and the molecular marker was established by sequence analysis. The
effects of different temperature, carbon and nitrogen sources on the mycelia growth of A. villosula were explored
through single factor tests, and the carbon and nitrogen sources of the medium were further optimized by an orthogonal
test. The fruiting body of fungus was preliminarily identified as A. villosula (TYO081). The results showed that the de-
veloped molecular labeling method could quickly and effectively identify A. villosula. The optimal temperature for my-
celia growth of A. villosula TY081 was 30 ‘C, the optimal carbon source was glucose, and the optimal nitrogen source
was soybean powder. The optimized medium carbon and nitrogen combination was fructose, yeast powder, mycelium
growth rate reached 0.92 mm/d. A. villosula TY081 was incubated at 28 C in a culture bag mainly composed of saw-
dust, and the bag was full for 60 days. After puncturing, it was cultured in a greenhouse for 10 days to form the primor-
dia. The fruity body growth temperature was 24 “C, the humidity was 85%, and the yield of each bag was 20.943 g (dry
weight).
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AKHJE (Auricularia ) S F 2 506 AR R
HE, Bt ECAMARREBEMIES 154, it
FIEE N ARERIES 274, Hh E 2B A
H ( A heimuer ) . £ K H [A. polytricha
(Mont.) Sacc.]. 4 AHJ[A. delicata (Mont. ex Fr.)
Henn.]. Mg AH: (A. fibrillifera Kobayasi, Bull. )
B AT (A villosula) M, KHJB FEAEKTE
P L AR IR LSRR 500~1000 m L IX
AR R RE R FERE . BEAE . BIR B ARER
JEREA, R KA T 120 BARE B A
HIE ARSI E EEE A, BAEMA
TIPSR TA 1300 Z4EN i HEHE 2
giit, 2021 ELEBARH P EHAN 7123 7 t, &
KREFEAVAEFERIT 190 T3 t, Horp ) o f= &
[ 17.14%01,

AREJE AR ZEI &M, H T i s
FEE, THEZMARLTFWEIER . 5P A
FEE LT 4%, IF HoaT LGy 88 Hh 2 Rl vk 00
REANMAGEZMERME, MHEAZFAH
iGE, WE#E B BATE R AR E A, K HEB
UESE T HA eIy . BEILAS 0 . Prsem . Ht
SAACRIVERT, LB ELAT S i i ol 1, A
BCAE T R AR i 45 T HA S RS (L

Bifi 5 30T A 6 R B Jm AR S a9l AL, an Bk
. SARHE . AT 4 E AT IR YT
TP U B A = B (R i 3
A RIS AR, BRI T A R Fn &2
i E AR S E P NIE R 07 NS E NGB 1 S
RBARR AT RS THEAE, WHEEAKR
EERCACT DN I L i B T E S NI = R o 6 ¢ 7.
R R DX, FE A AN IE N T BB N IR IR
MY IREE , PRI i B G b 338 07 ) PG e O e T P A
H A 2 BARH 5T, IR 3E 7
A R DL RS . AW ST i IR A 4 B R B
AP E R, AR H AR, DU PR
Hr ke, ARE B Z AR AT HRp 2L &
SRR ST Hy

1 #MRER=E

1.1 &

1L.1.1 BHXE# AR HEEREAE 916,
HORH TY026. BEAH TY193, EAH TY012,

BARH TYS04. % EARH TEOIL., 4AKH TYS503,
HBARHE TY003 L EAH 1413 FEAH- 1416,
BAREFER 4 S0 T T P8 R R Be i AE P
FEAT . BEBART TYOST A5 T v [ 334 4 1 Fp A
P 2 s A b, R RS
CGMCC NO.15278.,

1.1.2 ARk MRIFIEREEE IR EE . 20 ¢ 3R,
2 g WERRR N, 1000 mL /K, Bl . HIZHE . SR0E
WEWE . EZEME. FLBE. TR . M. ATEERN
Rigedk. 20 g BifR, 20 g 494, 1000 mL /K,
R EOAM . BB, MR . M. R
.ARE . EOM AREEE: 70%24R)E . 10%
FE . 0.5%MF . 0.5%4 K. 10%F .

1.2 A&

1.2.1 oF4xie R SRR BT Se R A
XTI B 22 R 1) DNA 117 PCR 47341 ITS J¥ 4
WMIE , M5E 25 - AE NCBI hEfT RS X . PCR
RS9k 1ITS1/ITS4, ITS1 (5-TCCGTAGGT-
GAACCTGCGG-3") , ITS4 (5-TCCTCCGCT
TATTGATATGC-3") . H4J 4 B A H- 5 AR Hopd
FEA AR X3, FF LA AR, S a3t 514,
P51 4 : TY081-F (5-CGAAAGTCCAGA-
ATGTGATCTA-3") , TY081-R (5~AGCACTCT-
AAAAGCGCCAGCTAATG-3") 3t 293 bp, @it
Femol e Uk s s B e M EAREMWHE
) . 7E PCR [ W i B2 H , PCR §7 38 2 v >R FH 30 L
R, RN HR: 95 CHIZEM: 3 min, 95 CAF
30 s; 56 ‘CiE-k 30 s; 72 ‘CHEfH 30 s; ¢ 29
AMEIR, 72 CAIEM 7 min, [N ZEH G ] 1%0
BrREWHEE I HL VKA PCR 724

122 AdFHFwssr  (1)IREXNELZERAERK
B2 R R SR PDA RigRdk, Lk S
AEEFRSAE (15, 200 25, 30, 35°C) o AR
PG T 28 CHiFR 1 d, SRIGET 5 MREHITHE
7%, BAMHEEL 5K,

(2) BRUEXT P22 R AE K5 o LA R L Al
Wigpde Ras AR IEL (CK) , 0B E i dah
SUWE L RERE . ZZ2E0E . ZLEE. R . IBEREYN
20 g/L, HAAEER 5K, RS T 28 CHET
ERZE T

(3) RUEXT B2 AR LUE IR LA
Rigpdk s AAXHIRL (CK) , 0 i & 2 Ak
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TEbbiRt iy . THEREY . HPREL . IRE . BOMm. 4
R, WE¥IH 2 ¢/L,

(4) ExRIMmAL. R LoBHIEsS kI E
DL b rymli . /IR 2 MR P AES 3 UK,
AT IEAC TS . MR s . A . &
RN, AU NERE . WOk BERE (R 1),
BMMEETER 6K,

®1 EEABEZARKMEZREIRIT

Tab. 1 Orthogonal experiment design of mycelia
growth of A. villosula
K [ & Factor
Level ik F Carbon source % Ui Nitrogen source
1 Rl A FHE X
2 HAEbE B BB Y
3 #pEC LR Z

D Ty i o FHCOR” SR 4 ) s TR VK 1) LA
BFE 2 d W& 1 OOFEdEbRIe, T —Er R
TR 5 E— IR AR IC S, LRI 10 d, I
M2 KB, HEW 2K IR,

123 #32RXB AL BRI E AR
[l PDA $53Rdkr, 28 CHEEF R R4 K, 15
B A bR R ARTT 24 h BUR, RN AZE #k
A8 AR B K, ROESGKERN
58%~60%, TEASHE 3/4, KPR HIE 28 CLIF,
FHMEATILER . 48T 4 L, & 7 F
TEHET, MXHBEMRT 65%, 25~29 CHEGREI%,
60 d BT RKIETR 22, W22 KW RIFL, iR 7~
14 do JFHIE UG 42 5, BRI AT Rk,

1.3 HIFEAIE

FIFH SPSS 27 Hf ik 46 # 4 E 47 58 1143
M, FE L 2 ANIE SR 225001, P<0.05 1%

=

1
7 R R R R ERRREE: | P
S

REFLE.

2 HBER5HH
21 HFiRicEsl

B9 1TS11TS4 #E47 1TS P4, 8
if NCBI H11#) Blast X} lLFEAH A9 ITS F GenBank
Hi % B AHE- (Auricularia villosula) , —Z R
525/528 (99% ) , WIAHEWRAE BB 4 K H¥
TR N EAE  MEAE ITS P 121 4 C,
131~134 J TCTA, X 5BAH | EAHEFHAMA
HIEFEMNFIIAR (B 1) o DA tmcimb
A I/ IRV -SRI SRSy NER CS TEEY NI=S
H5EAH ., BAHES 12 A FEM DNA #17 1TS
I FER S B | ARG, 2% SR 3R IS R] & R A A B
BIaT LA ITS el o, i e A AR S5 1
T T RS R A EARE (K 2) .
22 EYEHFHEST
221 BEMBLAERGHA HZLE 15~30 C
WHREAE K, HBEE RN Tm 2 A KR
it 15 CHP R 224K %18 ; 20 CHRIE 24K
FHXT G2 5 25 C B B 22 1 AR P L TR 22 35 vk
%5 30 CHIH 224K, HELRKBEZE;
30 CZJm, BlAE 550 BE 0 o s T 22 A K
BWE, T 7 35 CRIEZ LT AL
o, I R T R 22T (K’ 3) o HAE
KR 30 'C>25 'C>20 'C>15 'C>35 C,
5 HEHEF, 15°CHI 35 CRBELS, HAY
frEREER (K2) .
222 mREAMALERGY R HERKHEZE
AFEMRIE EHReA K, Wl kRS, (HR
TR A 15 75 LA 22 K F A Fge, H R A &
HNE ) — B T 222 BRI . M EBARE R ZX A

80 90 100 110 120 130 140 150 160
TCGGTTGCGGT TTCGGCCOCTTCCGCTTTTACAT GCAACCACGAA AAGTC TAGAATGTGACGAGAACTATAAAGTAACAACTTTCAACAACGGATCT
....... Coaeeee e e dTGOT A e

120 130

1. BARH, 752 HEARH.,
1: A. heimuer, 7 and 52: A. villosula.

B1 BEAESEEABEFIESR

Fig. 1 Sequence difference between A . heimuer and A. villosula
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ITSH:

RS | A

M 12345678 9101112M1 23 4567891011 12

bp
2000 \’
1000 -
500 -

250

100

M: DL2000 DNA marker;

1.2.9, 12: ®BKH; 3. BAHE; 6. 8: %AH; 4. 5, 7. 10, 11: WEAH,

M: DL2000 DNA marker; 1, 2, 9, 12: A. heimuer; 3: A. cornea; 6, 8: A. delicata; 4, 5, 7, 10, 11: A. villosula.
E 2 PCR=#EikE
Fig. 2 Electrophoresis of PCR products

15C 20°C

25°C 30C 35C

E3 BEMNEZLEEKNZN

Fig. 3 Effect of temperature on mycelium growth

K2 FAEEBEMNELEHZIE

Tab. 2 Effects of different temperatures on mycelium

L W22 AR AR 22K H
Temperature/C Mr%;f:} (I:;IIH% I‘((;VIV )t h Mycehslgr; egrowth
35 0.34+0.01¢ +
30 1.12+0.03° +++
25 0.88+0.03° +++
20 0.70+0.09° ++
15 0.44+0.06° ++

TE: IR A KB . KPR, ++RRH 24K
BRI . KB, +RREZE KRN E K K3
B, ARVNSFRAREREE (P<0.05) .

Note: +++ indicates that the mycelium has fast growth rate and
strong growth, ++ indicates that the mycelium has fast growth rate
and normal growth, and + indicates that the mycelium has slow
growth rate or no growth and weak growth. Different lowercase
letters indicate significant difference (P<0.05).

[FE) i 5L 11 - e e Ay SR W > 2> 2 > o5
WE>TE Ry >REbE>ZL0E, Hidr, 2. wahE.
TR . JEM . MR E RS, B AREA
fEREES (K4, £3)
223 REBRMB2LAEXRGY A HEAHAEAFNE
R F ¥R, HhES A RO
A BRI, W Bk HROE R
BH, EEARENRRE DA KRS
TERIMARIR A B SR W 2 KB Hhm, H5R

B HAEE 2R, AR
2 KA HH MG, AR R 5
R EWELE KRBT ARE LB, AR
PR 35 IR W 22 A X A R A )2, A
TH PR R W SR R TR 22 K e, AR R 1Y
WREWLAELK; MAFRENEEFRILE2ZS
CK M H A K 3018, (H R 22 1 S5t 5 A ¥ 5ok
() 1 97 T 22 A R R B AP TR 22 R e 22 .
BB 227 & A7 TOHL IR RN 3l W &8 1) 15 7 2
KRS, EHAEIR R 2, TR
AR AR B 8 IR bR 22 A K HL T 223
Hues (K5) o B AR E 22X Z IR & i
JEE R B R > T R R > R B >4 R > il TR
SEHAMSIKER (£4)
224 EZGREBMKA TE2 FHE 3 KPEIERR
orh, MEARHELLESA RN BEEN A
A A RORM R, B2 A HARKER(E 6).
AW EREEMKR, EaEEARED
IEACH AR . TRk by o A A [A] A
FBHEGHEKHEFEN N AZ>CZ>CY>BY>BZ>AY>
BX>CX>AX, H:i CZ.CY A7 25, BX,
CX AR EZESS A EREEZR(ES ),
2.3 Dk Heis

DIARJE b EE 5k, MEAREEZEAHAE
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A FRIRIEIETNEE SR 3L, B~H 0 Ron IR o A M . AURE . REWE . PR ZUME. TERRNE BRI R
A represents the carbon source of the basic medium, B-H represent the carbon source of glucose, fructose, sucrose, maltose,
lactose, starch and trehalose medium, respectively.

B4 BRiEXEZEKEIMm

Fig. 4 Effect of carbon source on mycelium growth

x3 ARBRENEZERNZN

Tab. 3 Effects of different carbon sources on mycelium growth

o [CEZRSUES B 22K R (AR SES [CEASE]
i Mycelial growth Mycelium i Mycelial growth Mycelium

Carbon source rate/(mm-d )

growth state

Carbon source

rate/(mm-d")

growth state

e 3.30+0.02° e+ TER 3.05£0.01%° +t
i 3.27£0.02% -+ i 2.94+0.00™ -
i %) 3.25£0.01% o+ papi] 2.760.05" ++
T B 3.14£0.05™ e+ B 2.02£0.52¢ +

T +++RR WK, KPR, +HFOREZ A KR . R —M, SRR ZE KEEZEEENE K KBRS
AR/ NEFRAREREE (P<0.05) .

Note: +++ indicates that the mycelium has fast growth rate and strong growth, ++ indicates that the mycelium has fast growth rate and
normal growth, and + indicates that the mycelium has slow growth rate or no growth and weak growth. Different lowercase letters indicate
significant difference (P<0.05).

A FoRFEBEIEMIE R, B~H /M FRR BB RO IR . BER2E . R . RE . FREME TR,
A represents the nitrogen source of the basic medium, B—H represents the nitrogen source of peptone, potassium nitrate, yeast extract
powder, ammonium nitrate, urea, beef paste and soybean powder medium, respectively.

B 5 @WEXMNEZEKEIM

Fig. 5 Effect of nitrogen source on mycelium growth
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Tab. 4 Effects of different nitrogen sources on
mycelium growth

HE [N S ES Wk
Ni Mycelial growth Mycelium growth

itrogen source N

rate/(mm-d) state
CK 2.62+0.03° +
sk 3.21+0.05° o
fi B2 By 2.97+0.04° S
FRE 2.13+0.04¢ +
TH R R 2.1120.01¢ +
il R it 1.71£0.18° T+
AW 1.4120.09° ¥
JRE 0.600.03¢ ¥

T HHHFRORE A KB | KRB, ++RRH 24K
R, KA, +FRWLAERBEZE A LR, KH
B, AR/NEFRAREREE (P<0.05) .

Note: +++ indicates that the mycelium has fast growth rate and
strong growth, ++ indicates that the mycelium has fast growth rate
and normal growth, and + indicates that the mycelium has slow
growth rate or no growth and weak growth. Different lowercase
letters indicate significant difference (P<0.05).

A. B, ClAERNE ?L*ﬁ% ZHE XY,

Z SRR N . Bk R
A, B and C represent fructose, lactose and maltose respectively; X
Y, Z represent beef paste, soybean powder, yeast infusion powder
respectively.
E6 EXRWHER
Fig. 6 Orthogonal test results

s

Kk, HigR 60 d BInTi4e, HfLEESR 104,

AIFEEN 2 H (B 7) . ﬁJZ,“EI’J%“%ﬂVE
ERGy, Zoafkd, HEAWRNR, 75k
HA WM B, &, ek, ®wlda, Te
W, RS OEERE G, ARHEEE;

BEUITH TOHE)Z . BRASH 8N 20.943 ¢ (T iE
(%£6),

R5 EXHBRELHEREE

Tab. 5 Growth rate of mycelia in orthogonal experiment

EXAE (R4 S WK
Orthogonal Mycelial growth Mycelium growth
combination rate/(mm-d") state

AZ 0.92+0.03* +++
Ccz 0.85+0.12% o+
cY 0.80+0.19" e+
BY 0.72+0.06"° +++
BZ 0.65+0.05" +++
AY 0.61=0.03"¢ +++
BX 0.5120.03% ++
CcX 0.45+0.14%¢ +
AX 0.37+0.08¢ +

T+ BRI 2R KRH R, KA, R 2ER
R, KFB—M, +i€ml§l%ékk:$f£éﬁ QEJ&KEEJ& NS
8. AR/NEFEAERZER B (P<0.05) .

Note: +++ indicates that the mycelium has fast growth rate and
strong growth, ++ indicates that the mycelium has fast growth rate
and normal growth, and + indicates that the mycelium has slow
growth rate or no growth and weak growth. Different lowercase
letters indicate significant difference (P<0.05).

7 EEAREFELE
Fig. 7 Fruiting body of A. brevitricha

*k6 EAHEEEAREM~EXL
Tab. 6 Comparison of yields of A. heimuer and A. villosula

fGASwE T TR/

Ak R BT Wet weight i Dry
Species Code Dry weight of of each ioht/wet
each bag/g weightwe
bag/g weight
BAH TY916 23.319 155.535 6.67
BARH TYO026 10.600 83.846 7.91
HEAH TYO081 20.943 171.523 8.19
3 itig

Sy FhRig AT ADRGE S 4 S Al
A EERE P, H AT A A T B AR E s %
BB FRIC T, AP S8 BT 7> 745
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IE5 Wl DLER S0 B AT, X A{ChEH
R ATV 8 A5 Z BRI ST 4R AL T R kR, [FIA
R AR STl 1 & SRR A T B AR S H

I AR R IR — 2 T AR
L2 Sl AR KA TR RS AR A K
MEEHNEZ—, BAHEEIRE A 25~30 TP,
o AR FE B 22 KB IR A 33 CP), BAR
Bl IR A 25~30 CPO ARHBFST & RIR( 15 °C)
SMEIEBAEE 2K, W& (35°7C) &
FEE IR 2 A K B R 20T, XS Bk
PR L5 T K A o 0 4 SR AR — S

i Y2 R TR L A o o B A A A G B RN R R
GrZ—o BRI SR A P A T L
FAETR I FEAR L R4y, e —Fh E 20 BE
BT FEIARIRRIE T, Bod IR R,
(D HE AR A 22 550N, X 5 RO B A B3 ik 5
SRR EE R -8, Wb, "R AILE N
R AR B 22, TR PV A Sy i R FSF 2 A7
S AN RIEA 22 A K, R A S5k
NEARCEE DR

MEAHEZNEE AR RS, HkE
RN, A 5T 3 W 2K B ) el AR A
e RR Ry 20 T K AR A O R R
b, P22 LU, DUAY R B RN A R £
RIRH, WK $H%E, BLIHAPLAER L THLE R
TIEHMEEARMER, X0TRERE N A LA
BET AR . dE A R AR T R SRR,
W2 A KPR, i JCHL R T AR A1
T A FLEEA R B 2 FHEO iesh,
LR Z A THLVAERT, WL AEK, fhe
JERA IR 2 P &S RIE R BUE R R P A TA
TR IER AR, S22k 2 i A
B KAy

i b, MEBARERAA KM R B
BT 30 CREFRE, SR 224 KBt . 7E3%
B fevh, AR HOE B A B IR N 28 C, B
7% 60 d RIAT4%, HEREE by 24 C, IR FETE 85%
b, SBEAEMEATHL, 28
HEARB AR, maEal, ofUE—ER

JE B4R 2B AL -

S 3Tk
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