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Agronomic traits evaluation and genetic differentiation analysis of
Auricularia auricular-judae strains
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Abstract: [Objective] The agronomical characters and genetic differences of Auricularia auricular-ju-
dae strains were evaluated and analyzed to provide basis for the selection of cultivation strains and breeding
of Auricularia auricular-judae. [Method) ISSR-PCR and cluster analysis were used to determine the ge-
netic relationship of 15 Auricularia auricular-judae strains. The agronomic traits were evaluated by com-
paring the growth of mycelial growth,fruiting body and yield in the variety comparative test,and the corre-
lation of each character and yield was analyzed. [Result] Cluster analysis show that the genetic similarity of
the 15 strains ranged from 0. 50 to 0. 97. The 15 strains were divided into two groups with the genetic simi-
larity of 0.50,and most of the strains were in accordance with their geographical distribution. Agronomic
characters show that strain A6 (Heishan) had fast and neat ear, small and thick of ear, black fruiting
bodies and high yield. Pearson analysis demonstrated that yield had significantly negative correlation with

period of present ear,and had positive correlation with growth rate of cultivated species and ear thickness.
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There was no correlation between daily growth rate of mother mycelium and yield. [Conclusion] A6 (Heis-

han) strain showed good performance in various cultivation traits and could be used for cultivation and pro-
motion. A3 (916),A4(Aa7),A5 (Hei 2) and A8 (Lihei 1) strains can be used as breeding materials. The

growth rate of cultivated species and period of present ear can be used as a reference index to predict yield

of fruiting body.
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Table 1 Information of 15 Auricularia auricula-judae strains

W k95 Strain No. Bk 4 FK Strain name

F P Source

Al 2016-D

A2 2016-E

A3 916

A4 Aa7

A5 M 2 Hei 2

A6 Ml Heishan
A7 07 Hei 07

A8 ¥ 15 Lihei 1
A9 MoK H Heimuer
A10 2 H- Hei Danpian
All Aull

Al2 Aul2

Al3 Y3

Al4 Y4

Al5 Aa2

fi kAl K2 Jilin Agricultural University

H A K2 Jilin Agricultural University

Wil = M #3853 Yunhe cultivation area,Zhejiang Province
WLV % #1537 Chun’an cultivation area.Zhejiang Province

THAARAE 5 3k B3 Yanji cultivation area, Jilin Province

W ARAE 35 8 553 Yanji cultivation area, Jilin Province

W ARAE 75 2 553 Yanji cultivation area, Jilin Province

7K T R ARRF# BF 5% BE Lishui Agricultural and Forestry Research Institute
Wi 4k #5537 Kaihua cultivation area,Zhejiang Province

M T A FE AR Yichun cultivation area, Heilongjiang Province
WiV A 5 #5535 Tonglu cultivation area, Zhejiang Province

B T A Bl 242 BF 98 Be Hangzhou Academy of Agricultural Sciences
THAARZE T 3k B3 Yanji cultivation area, Jilin Province

HARAE 35 8 553 Yanji cultivation area, Jilin Province

Wi VLA 5 #5535 Tonglu cultivation area, Zhejiang Province
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1.2 BHFREREFHZE

BERpEE R AL R 200 g, A AT M 20 g, B
18 g, Z&M/K 1 000 mL,

SRR R KRG 83060, 2k 1520, 4 K 1%,
AF 1% FKEHR 55%~60%,

B Rh R R K JE 88%. Bk K 10%. 1 K
1% A8 1%, & KELA N 60%.

FRRR K R OR H 0w Wk A R R, 15

em X 55 emX0. 05 mm 5 2 0k 3 4828 48, /4

PR RFE AR 150 B, 1 3 AN HE AR RN S T 25
C A& AF T 55 3% 15 B 22 WA #6807 i 10647 ) B
B,
1.3 ISSR 2|

M2 [ BFAE FE K 2 (UBC) A i 9 100 4% 1S-
SRl FH 51 40 v 0 20 25 v LB AN T B L R
SVELFI 11 255190 Z AU BB A N | A B
SIME BIE WA 2.

F2 11 & ISSRE|MFEINRBNEE

Table 2 11 ISSR primer sequences and annealing temperature
ElE/E 853 519 F5)(5'—>3") KRB/ C
Primer number Sequence of primer(5'—3") Annealing temperature
UBC807 AGAGAGAGAGAGAGAGT 54.6
UBC808 AGAGAGAGAGAGAGAGC 54. 6
UBC809 AGAGAGAGAGAGAGAGAGG 51.0
UBC810 GAGAGAGAGAGAGAGAT 49.0
UBCS812 GAGAGAGAGAGAGAGAA 52.2
UBC823 TCTCTCTCTCTCTCTCC 54. 6
UBC830 TGTGTGTGTGTGTGTGG 54. 6
UBC836 GTGTGTGTGTGTGTGTYC 56.2
UBC880 GGAGAGGAGAGGAGA 53.8
UBC886 BHBGAGAGAGAGAGAGA 53.8
UBC888 BDBCACACACACACACA 53.8

## (Note) : B=(C,G,T),D=(A,G,T),H=(A,C,T),Y=(C, D,

1.4 BREHLEMNESF

M PDA A 13555 3 d BT 78 I 2 B 2 mm X
2 mm MR 22 B, 3280 T 100 mL PDA & 85 57
.25 CHERERERFR 10 d IR 2, TTHRIKIEDE
2 W TCR BN T K53, —80 CLRAFE#H .
1.5 BAREEAERSW
1.5.1 ZARFAEZ DNA ¢ RR AL ik
15 /> B8 K T bk 5L 41 DNA 2 IEGHT 250 e A 4 it
20 DNA #2 Bt F) (BioTeke. 4t 50) 1y Ui B #2 HL .
PRSI DNA YR EE IR 28 1.5 0 Bt s 56 g vl
KK, F—20 CHRAERHY,
1.5.2 ISSR % &M 4 # ISSR-PCR ¥ 1 2 I 7
TC-XP # PCR AL (1 H B4 BR 2> 7] Bioer, AL M)
47, ISSR-PCR #" #4 f& % Jy. 2 X TSINGKE
PCR Master ( blue) #il 1 & & 10 pL,ISSR 514 1
p L DNA #i4R (20 ng/pl) 3 pl, il ddH, O %b 5% 3
20 pL, RNEZ&PF:94 CHIAEYE 5 min; 94 C 30 s,
T Y AR ok GR JCHR BE LS i BAR W3R 2)
30 $,72 C 90 5,35 MEFF;72 C 7 min, 16 CEAF .,
PCR § 349 H 1. 5% By g B & 1 (EB 4% 1) i Yk
I, 150 V HL 3K 30 min, # JH Chemi Doc XRS
imaging system(Bio-Rad, Hercules, CA, USA) X} #~

P BEA TG A ISSR A FRiC 1. JC ISSR
WARIC RN 0,89 B9 dn B HE 46 B . NTSYSpe 2. 1
PR B 38 45 A O R B R T 1 3% 9k (UPG-
MA) FEAT R 250 B A5 B R 2K K 3
1.6 BEARERZMHERKMM

T SR AN [) A B TR R BT 22 A K B TR 22 K A
PUEZE ) H S CH R AR CHE KIS B L
00 S TR L I I e B R R L B TR R A A
FEbrt . Hoh W2 AR EERRS d & 1K, id
SRR TR A K, 22 AR K
JE Cem/d) =B 22 E KK JE (em) /B 2B K KE(D .
HA MoK EBCES 138 30~50 DMEEF BTN E .
RN bR R R R R AR, S
IRERT IS AyS R SN SR N/ RO
1.7 #HiEsE

I B DL M bR 2T Rk,
SPSS 17. 0 B4 % i 5 K 41 i 47 50 K & Oy 22 43 i
(ANOVA)F1 LSD ¥ %, P<C0.05 Fl P<C0. 01 4
R 25 5 2 FIR 8 2. SR H Pearson A 5G4 43 #r
EIM R 2 E KDL PR R SR S e R
1) 1) AH G
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2.1 15 AMRAEEKR ISSR ZEMES
FIH ISSR 51 ¥y % i 15 A B R H 1 bk A&
k4T PCR 9734 , ISSR-PCR ¥ 18 [ 3% @7 . 11 4%

M Al11A12 A13 A14 Al5 Al

2000 bp

1000bp
750 bp

500 bp

250 bp

100 bp

A2 A3 A4 A5 A6 A7 A8 A9 Al0

ISSR 57 15 MR ARHFEREIY B 1 T 71 &
W AR 1 2 A8PE R B i B RSl 200~2 000 bp,
214 UBC807 iy ISSR-PCR 4" # 45 S 4n & 1 frw
HAbG P9+ I wg

M. DNA Marker; Al~A15. A # bk 4 5, W& 1
M. DNA Marker; A1—A15. The strain number of Auricularia auricula-judae is shown in table 1
1 514 UBCSO7 X 15 A~ kix MR AR H- G bk 4 14 119 ISSR # ik & %

ISSR electrophoretogram of 15 tested Auricularia auricula-judae strains based on primer UBC807

Fig. 1

2.2 I5ABEKREERPOEBESH
MG (B ) LE . A13 5 Ald
A15 Z [H] (g A AR ALK P& T 0. 90, Al4 5 ALS A
RLREGE 0. 97, W18 BN A4l AL5 A — B A%
i A13 5 Al4 fil A15 WHRIUSEZ KRBT . M
LRECH 0.50 BFALEE 15 A BARF R 2 42K

BE. 55— KBS ALLA2.A3.A5.A6.A7.AlO,
Al1.A12 . A13.A14 A15 3£ 12 M E#E 55 — 2B
& A4A8 FT A9 Sk 3 ANTERE. 15 A BB H B R Y
AL AR R B S R 0. 50~0. 97, R BB R H
w2 RER BET R T FEE.

All
A2

Al2
Al3

|A14
AlS

A3

R
A7

Al

Al0
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A4
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Fig. 2 Cluster analysis diagram of 15 tested Auricularia auricula-judae strains

2.3 LABAEEKRELHERKER
H1 2 3 AT AT, AN () PR B PR BE B 22 4K B2
SEANE L BROAT TR BR T 22 1K HOR 85 A0 L LA TR B 2

KRy, Hd A1 A12.A8 f1 A9 kB #Z4E K
B S A B 4 00 A 0. 258,0. 247,0. 247 F
0.243 em/d; Hvk  A6.A14, A1, Al5,A13,Al0,
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A2 AL A3 FIAT bR AR K B8 Y AS TR F
YA K GEE Sy 0. 190 em/d, 15 4> B A H- 3 R R A
VORI R B I R R A 2

122 3 3 AT, AN [R] SR A B B R AR 0 b I A 2
SR, BRI R 2R kR S, Hoh
A4 A5 A3 R ATO TR bR 22 A2 R B R L P 2 AR R
BE 435 0. 449,0. 447,0. 442 F1 0. 439 cm/d; H K
HE R A6LAT, A2, Al14,Al12, A1, A15,A11,A13
FIAY TR A KM B A8 T Ak L P 2 A

XN 0.372 cm/d, 5 HABERAFAE B 2 5%
2.4 LA EBREEKNTE

M3 Al . 15 SR ARHE kT, A6, A5 A3
A4 [ = R L 4y ) R 87. 55,83, 24,82, 36 FlI
79.45 g/#; Hk o A8 A9 A15.A10,A13 Fil Al4;
A11.A12 A1 AT FI A2 077 84K, 43 5 459, 36,
58.18,57.53,53.26 F149. 30 g/#., [t ™= &1
ARKF AT LRI S BARA ALLLAL2 VAT A2 Fil
AT k.

£3 LBABAEEHHNELERRETEER

Table 3 Myecelial growth and yield of 15 tested Auricularia auricula-judae strains
Bl Mother culture H& 55 #p Cultivated species
kB Ty Ty v (g e P
Srem Mo o kae wkn o lme wkn Yield of gl bag
Average growth rate Growth vigor Average growth rate Growth vigor
Al 0.23540.019 d ++++ 0.42140.001 i ++++ 57.53+1.63 e
A2 0.21140.020 h 4+ 0.42540.040 g +4+++ 49.30+1.87 g
A3 0.19840.008 j ++++ 0.44240.016 ¢ ++++ 82.36+1.66 b
A4 0.204740.003 i ++++ 0.44940.021 a ++++ 79.45+0.85 b
A5 0.190+0. 006 1 ++++ 0.447+0.040 b + 44+ 83.24+1.39b
A6 0.23640.008 d ++++ 0.43140.009 e ++++ 87.55+0.85 a
A7 0.194+0.003 k +++ 0.427+0.008 { ++++ 53.264+1.37 f
A8 0.24740.004 b ++++ 0.37240.007 m ++++ 65.41+1.26 ¢
A9 0.24340.007 ¢ ++++ 0.38740.0251 ++++ 65.3641.67 ¢
Al0 0.21840.016 g ++++ 0.43940.036 d ++++ 63.2842.20 cd
All 0.25840.012 a ++++ 0.414740.014 j ++++ 59.36+3.04 de
Al2 0.24740.017 b ++++ 0.42340.006 h ++++ 58.18+2.11 e
Al3 0.22640.008 f ++++ 0.40840.002 k ++++ 63.2742.39 cd
Al4 0.23540.005d ++++ 0.42440.007 gh ++++ 61.36+2.34 cde
Al5 0.22840.006 e ++++ 0.414740.014 ++++ 64.28+1.23 ¢

T« R BB 5 An A /NG b on AR T BRI 22 5 8 5 M (P<€0.05) . +++ + FoRELAERKWKE NEE: ++ +RARHLEE EK

PR .

Note:Different small letters indicate significant of differences among different strains(P<C0. 05). + -+ + + Represents dense mycelia and

strong growth vigor; ++ + Represents relatively dense mycelia and comparative strong growth vigor.

2.5 I5ANBAEEKRMRZER

2 4 P, 45 20 B RR T AL S B0 R ZE R O
20~36 d,HH A3.A4.A5.A6.A7.A8,A9.A10 Al
AT T BRBE ZE R ] e d R 20~25 d; Al2 il A3
AR BB 2F I JE) 450, 280k 30 ds A1V A2 AL4 AN
AL TR bR B E 2R B A A4, 4300 2 36,35, 31 il 32
do TR 2 K B R T R IR R AR A K E & T
PRI I I 9 KX 4 A B BE .

M2 4 @Al AL 7E 15 MK R, B B R
Z UL R D AR 6 A B bR 0 B R B e R
o, 7 AN TR R EEA A0, 2 AN BRI B R K
7 5.236~6.139 cm, %5 B K 4. 068 ~4. 608 cm, &
JER1.722~2.262 mm, 7EH FJEE i, Al
A6 R R R 2,0 mm) . A5, A9, A10,Al4
AALS BRREE A M R BE<<1. 8 mm); £ H K /)

i AL A3 A4 A6, A8 FII A9 B #EH H /N (K X
$5<5.40 cm X 4. 35 em) . A5 Fl Al4 Bk H Ak
(KX FE>6.0 cm X 4.5 cm) , A E M H H K/
Ad . EE T R R B ) SRR H PR R R A
—ANEERED, BE 4 AL B ALLALS ALY I
A15 BB BN S Ah A bR R I R 4

ZEA M AR B A 2R P L 15 A 33 1 ik
A6 AR ECD SR B R N R L TR
BLAE RS SRR s AL3 B bR B R 55, A9 I
A0 TH AR H A, AT, A2, A4 Fil ATS TH bR I H 28
B[] T AR 5 75 e, DR O 3 S R ok B A UK 5 7
YR EIA LAY A3 A4 AS F1 A8 H k. A3,
AS H R R i . Ad R 5 RS A8 H R
M (0, PG 4 ST REAS KGOS A AR . A
AR Ry 5 B i R PO R R R AT 2 58 R
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Table 4 Analysis of agronomic characteristics of 15 tested Auricularia auricular-judae strains

i H- ikt il HRFKE/cm B )5 )2 % /mm

?ﬁ:ﬁ RIFIE/A ey HABAR  Wrinkle status Length of T A/ Ticlnegs of Fi’jﬂ%y
Strain No, present ear Prlr_nordl.um Ear shape of fruiting fresh fruiting fresh fruiting fresh fruiting colour
uniformity body body body

Al 36 ?J:nai?idy :nﬁgrle piece ?jﬁe:/t wrinkle 5. 236 4.306 2.032 zji—?ﬁsousfbrown
Az 3 ?ﬁfi i—rzle piece ﬁfe wrinkle 5. 618 4.258 1.838 %Aj?(%ishfbrown
Mo R fvertke Morewdnde SO 4435 Lo B
Ad 22 Tﬁi ilrgle piece ;aoﬁ}zvrinkle 5. 358 4.298 1.935 Ek

AS 23 %i Powerlke  Mowewrinkle 6042 4608 1776 owish brown
A6 23 %3‘; in’ilc piece ’Eﬁi( wrinkle 5. 289 4.278 2.262 %k

AT 25 %i é%rﬁgrlc piece ?ﬁfc wrinkle 5. 447 4442 1.922 z)‘f—(in%%fousfbrown
A8 % '%I%i g?n)—;e piece Iﬁi:/lz wrinkle 5. 286 1.268 1.831 %jj%o%ishfbrown
A9 23 %i gﬁi‘n};e picce ?’zi wrinkle 5.249 1,068 1.728 Ek

AlO % %lif g?nﬁgrle piece ?jﬁe:/t wrinkle 5. 668 4,469 1.738 %j%o%ishfbrown
All % T%i g?rgle piece Iﬁ:ﬁe:/l: wrinkle 5. 968 4317 1.852 ?jﬁ%ishfhrown
Alz 30 gIl‘é(lji}:r i—rzle piece ?i:/l: wrinkle 5.818 4.428 1.828 ?jl?(f;ish-brown
Al3 30 fﬂidy & e B2 5. 768 4,226 1.987 e

Al 31 ﬁrj:dy Powerlke Moo wrinkle 6139 4968 L1

AL 32 ﬁidy é'cianlc piece Mere wrinkle 5849 4396 Lz g

2.6 BEREFESKERREEROBXESF I B A MR B — 0. 698 5 H
Wi Pearson #HCHE AT R B, BORH =&Y KB H 7 98 B A EERP A 2257 3 A K T 0 A G
HOR R R BT P 22 YR KU B EA e, AR,
A BB B R 0. 347 F1 0. 3835 5 BLH: ZF 5 i U
x5 BEAEHFESHERREERNMBEYE

Table 5 Relationship between yield and cultivation and agronomic characteristics of Auricularia auricular-judae strains

" v i b 24 s n v e "

gp  BREmrmbcer LRI BT 55 B LaET A
) Average growth rate - IR Period of Length of fresh Width of fresh Thickness of fresh
Ttem . Average growth rate of D . "
of mother mycelium i . present ear fruiting body fruiting body fruiting body
cultivated sppecies

EE —0. 290 0. 383 —0.698" —0.136 0.119 0. 347
Yield

o RoR ML (P<C0.05),

Note: * Indicates significant correlation (P<C0.05).

s B D L XA 23 A JROR B 208 ol Bl 47 38 15 25 57 00
B BB 23 A B H R RRAEAR LR B 0. 8 I 3Ry

BEE 7> T FHR MR KR, oy Fhricd 3SAKRM.BETREFAR ELGXRAKIE. Mk
ARJZRH T AE Y8 i Z REVEBE 0 b T ISSRAE ZEARAESH FIHT SSR AR i X 2k I8 42 [ AN [ b IX 14
O — PR ] B DR BE LR ORI T B R T T 72 03 SRR R B AR T A b T R R AT 08 AR 2 A
BHRBEEZEEDT MM NEREZ LR o & T B OERA & BB L 22 5 LR
Gy o AT BIAERY S ISSR S FARICH AR X IR FIEf R A WY 5 2 R AR, 2T
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R 45 SBARB R AR 2RI 5 38 % 22 5 4 7 153

I ISSR 45 R X 21 DB A H AT T i/t £
BEPERF ST 45 R R W T EAR R BAE MBS A T =T
SR CREZREERE . RS RTEAR
S IEH AT & B SSR FRic X 27 1y B A H B kR 19 1t
e ZZ REE BEAT 43 #7453 WAt 3 A1 Ak 3t % A DL R
B MO0.618~0. 971 Ui EARE R I HA F 5
(st 1 ZREPE . A BESE R ISSR 43 F b ic £ AR XF
15 A~ BB K - bk S Rl 4 DNA 589 1 BEfE 7 56 2 4y
Br s ZBAI A ISSR 43 F A5 ic 45 R g 85 4 AR H 1
BRI TE 3k, JF0 15 AN TEMRER N 2 A2, — 2
K A HTTLHL X P B AR o — 2R DR A b X B R
R oA & 30 R HE B R AR 201 R 5 3k 43 A =2 () A
A, X5 EREP W RER AN, /IS
H A P 45 1A 5 R R RO TR AN BB A G

A A RAE R VR AR T B IR AL R A — A
LR Y TN PSR a W TR N L LI S e S e SO S (N ]
PR 7R A S B N A, R T SR
R ER AN B 2 K R R T SRR
P A5 7 TG JE R B T R AE AT A PR Y EL A A AT
B S AR KT IR R B AR, &SN N 2K
BTSRRI A (5 A O 18 O gk
T EL VU R b X AR B SRR B Al PN T
Xt 70 AN 3E AR TR B A 7 L AP L AL feE B T
0 L A8 0 BT 7 3 1 0% % O R R MR LA B AR
MO KSEA R 29 TSR 9 5. AW 5T 38 i X B K
FLTH PR B 22 A SR A 2 MR R i AR A A
HEATE5 A VR 20 HT , 0 1 1 35 45 B b DX R 85 1 4
Jo e A6 CR LD B R R ‘B AE R 7 R R 1
A3(916) \A4(Aa7) A5 2) Il A8(IHE 1 B)H
PRo [AIEF, A 80 38 i Pearson AH G 20 A & 91, 81
FLZE i H] 5 7 6 2 R A A S U OGO R VB H
ZE IR ()R e R s AR A AR K RS
7 2 A AE AR — R A I A DG M i R b R 22
K 5 i 2 ) A SN K TR B 2 ) A
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