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VRS DRI R 50 %, B s 100081)

B E: O THITIT DNA 2 Fhoic o v g B A Z OFEAR I ik, JET 48 A4k ks bk
(11 4> SSR 4745, RHEEALIEE AT UPGMA 3, RN s ARSI S, 45 & RAMEIR, 7EAR
SSR A7 SERAR A LU (100%- 95%- 90%. 85%- 80%) KT FAHEAZCFEA, R ff e B i . SR H]
T AT A0 e DR B L9 LA J2 36 Neis E[ 2 BEJE A Shannon’s {5 BAR BT ¢ 4%, IR OFEA IIACE
PE, JF AR RO L] DL B 22 S A RURRHE 22 (R R 45 S A O RE AR IR R ME AR IE— D A . 451
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A Method for Establishing Core Collection of Pleurotus ostreatus Cultivated
in China Based on SSR Markers
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('Mycological Research Center, Fujian Agriculture and Forestry University, Fuzhou 350002, China; ’Institute of
Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences; Key Laboratory of Microbial
Resources, Ministry of Agriculture, Beijing 100081, China)

Abstract: The method for establishing core collection of Pleurotus ostreatus cultivated in China
based on the molecular markers data was proposed. For 11 SSR makers of 48 P. ostreatus cultivars, an
allele preferred sampling strategy was used to establish P. ostreatus core collection using UPGMA cluster
method according to the genetic distances and the phenotypic traits. The size of each core collection was
determined when the ratio of SSR alleles retained was maintained at 100%, 95%, 90%, 85% and 80%
respectively. The ratio of SSR rare alleles retained and t-test of Nei’s gene diversity and Shannon’s
information index were used to evaluate representativeness of the core collections. This was followed by
analyses of the phenotypic representativeness of the core collections, including the coincidence rates of
range, mean, and standard deviation between the core collections. Our analyses identified that the allele

preferred sampling strategy could be used to establish the most representative core collection with the least
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samples when the ratio of SSR alleles retained was maintained at 95%.
Key words: Pleurotus ostreatus; core collection; sampling method; molecular makers; phenotype;

genetic diversity

P45 (Pleurotus ostreatus) & E ™ &5 — M HE (OscZE, 201D, HARRR R+ 28 (5K
SEAYETT, 20060, MET, FREOL RO RS R AT G R AR O, (R TR E
B EIR = BRI =, AR PR AL, I AN TP iR e —A4k, S E
PRMFERE R AR A PR (ISR 25, 20050 AT LU HH R 355 1~ 4 Fofr 50 98 9058 7 32 HH 2 /0 f: 1 A%
OFEAS, B BRI I5 A% 22 S FURE IR I B A KR I, BB A% B8 fo b AT R 2k A ot 9 05 AR AR S B0
AR, T FARc M BAZ OFEAR IR ST O AE K KRG SEAES5 A 2 JT (Ebana et al., 2008;
Bhiate 4, 2009; Kaietal., 20100, Jf HOCTALOFEARMIE I EBARZE CEME 55, 2004;
SRAEM 4, 20090, {HIE, KT B BRI 7 AL O FEATF R RGE LD . AR TR E 48
AV BT SR 11 % SSR o FanicHdlE, S AL L AE TR SEmS, $EH TR0 AR 1 IR
Tolt JOE ) A OO A S R v U S PO M6 72 g7 DA A 1 2 A i ol oA O AR P ) S 2 (At 7 VA B o

QY VL SRS DARE

11 R R

WRICA kLK B 2 & A MER L (China Center for Mushroom Spawn Standards and Control,
CCMSSC), 4l 3t (¥ T b Bl , e ANSEIR S 2 SRR AN ISSR 25 DNA 7 THREUMT, i
WA PEARAS R B AR R e PRI 48 ANBIRR (R Do

1.2 HEERAE

T 2011 £ 10 HK FrE SR AR A T b 50 1 Sk T MR R I S . REAN B AR 3 A1
X, BEAS/NX 25 48, A HAEGEC 7, Bt &, H R B, R NG )\ Sy B R ] 3 s,
3NNX AR /DEL 80 AN TSEAAR, HEAT MR AL .
1.3 FREMER A

S CHEYA AR e —SE R e YEIFR R S Y (GB/T 19557.1-2004) DL H AR
FHE RIS (1978) [EPRE Bz A0 E- Py e 20 28 A 25 15 10 5 0l s 00 H R0 79, %) 24 A
PR, BEE 15 DMEEERPER (R 2) A9 ANEUERPEIR (K 8) WHT WM. Frh & 2 A 17 SEARER
{4 27% Moquet Al Ramos (1997) K777k, KM 6L (CM-2600d) HEATIIE

1.4 SSRfRiEH R

PR R T PDA P IILL, 25 CREGFRERTFE 9 d, WA 22, 1T A Plant Genomic DNA Kit
PEHLE DNA. SSR 5P 51K Ma %5 (20090, H_ LA TAYFEARERA T A&, JLifiEH 1
X BIMIPE N 3. PCR B NAAZ h 20 uL, & Ex Taq (5 U - uL™) 0.1 pL, dNTPs (% 2.5 mmol - L™)
1.6 uL, 10 x Ex Taq buffer (Mg”" plus) 2 pL, IEXIA514 (10 pmol - L") %% 1 uL, #4 DNA 1 uL,
ddH,0 13.3 uL. PCR # #4F2)F 4 94 ‘CHiA M 5 min; 94 ‘CAEME 30s, 55 CiEk 30s, 72 C4Ef#
30's, 36 MEH; HJa 72 CTHF 7 min, 4 CORAF. FHI=¥HC 1 L T DNA1000 :t5 v b, M
FHULHAALE Agilent 2100 “E53 W14 23 H7 .
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Table 1 Tested strains and core collection for Pleurotus ostreatus

i CCMSSC 4% i Fes AFAE Character Bl
No. CCMSSC No. Name Source mﬁ?j{ﬂrﬁ& /C jﬁ%ﬁg%ﬁ@f . Core

Fruiting temperature Color of fruiting body
1 00304 I 4 Okazaki Jigu it Hebei 5~30 MKt Gray
2 00328 HBACIESFZE Chaodiwen Pinggu  JifJb Hebei 4~18 i #{ Dark yellow-brown \
3 00336 Hi& Bz H- 3 Caopi Ceer 3 W4t Hubei 5~18 I§% Ayt Dark gray-brown
4 00358 ¥ 15 Tebail VL5 Jiangsu 5~18 (1t White
5 00359 T4 1% Ningza 1 VL7 Jiangsu 5~30 M Light yellow-brown
6 00374 W% 1+ Yaguang 1 Jt3t Beijing 5~28 % ¥t Dark yellow-brown v
7 00375 VAEJEH 3 %5 Faguo Wubao 3 Wk Hubei 5~28 i ¥ #{ Dark yellow-brown
8 00386 M 1% Lunanl i< Shandong 5~28 i HME 4 Dark yellow-brown
9 00388 PP Jinping 117§ Shanxi 5~28 Kt Gray
10 00389 89 4t Hebei 5~28 i Ho M 8 Dark yellow-brown \
11 00391 ACCC 50601 i1/ Hunan 5~28 15 K46 4, Dark gray-brown v
12 00397 FI% 1 %5 Fengshou 1 g Shanghai 5~28 WK Dark gray
13 00398 ACCC 50712 i Hong Kong 5~28 HKth Gray x/
14 00403 P928 AW Fujian 10 ~ 30 K8 Gray v
15 00406 99 L7 Liaoning 5~28 5 K #€8 Dark gray-brown \
16 00419 IN#EK 7 % Canada 7 Be7G Shaanxi 5~30 MK Gray x/
17 00435 P82 PUJIl Sichuan 5~28 I 34 2 Dark yellow-brown
18 00436 50°F Jingping PY)Il Sichuan 5~18 JKA Gray \
19 00457 ACCC 50234 L% Jiangsu 5~18 #Kth Gray v
20 00503 % 10 Zhongshu 10 Jt5¢ Beijing 15~30 FLA Cream white v
21 00509 F % F jigu [ Shanghai 15~30 FLA . Cream white
22 00578 *F- 001 Ping 001 L3¢ Shanghai 5~18 WHKAD Dark gray v
23 00585 51 11t Hubei 15~30 FLE M Cream white v
24 00588 YL#R 206 Jiangdu 206 VL7 Jiangsu 5~30 i H M {4 Dark yellow-brown
25 00599 925 W4t Hubei 10 ~30 WA {6 Light yellow-brown v
26 00613 Witk 145 Jigu 1 W4t Hubei 5~28 WK Dark gray
27 00622 JRHE 7 5 Suyan 7 14t Hubei 10~28 Kt Gray
28 03845 XA SF Shuangkang Heiping  {T.9% Jiangsu 5~28 KA Dark gray
29 03846 T 9% F2 Xuemei F2 VL7 Jiangsu 5~28 1% White \
30 03847 ¥ 15 Nongping 1 IR Shandong 5~28 % ¥t Dark yellow-brown
31 03848 FH°F 1% Qingping 1 IR Shandong 5~18 i ¥ #{ Dark yellow-brown
32 03849 ¥ 117 Ping 117 i< Shandong 5~28 M5 KA Dark gray-brown \
33 03850 *F- 2004 Ping 2004 14 Shandong 5~28 I 7K # t8 Dark gray-brown \/
34 03765 1% Luzhil IR Shandong 5~18 i ¥ # (% Dark yellow-brown
35 03851 2061 11 %% Shandong 5~28 5354 (4 Dark yellow-brown \
36 03763 %F 15 Yuping 1 Vi Henan 5~18 WK Dark Gray v
37 03764 %55 Yuping 5 [R5 Henan 5~18 JKAt8 Gray
38 03852 # 11 Chunshan IR Shandong 5~28 I§% J eyt Dark gray-brown v
39 03853 I 15 Luojia 1 A Fujian 5~18 i Ho M 5 Dark yellow-brown
40 03760 *H% 98 Zhongshu 98 #@ Fujian 5~30 FLA . Cream white x/
41 03854 JK K HASF- Yongfa Heiping YL Jiangsu 5~18 i ¥ #3(% Dark yellow-brown \/
42 03855 &I1XA°F Fuda Baiping VL7 Jiangsu 5~28 K5 Gray
43 03762 F803 {75 Jiangsu 10 ~30 FLE{ Cream white \
44 03856 #£5F- 97-2 Huaping 97-2 4t Hubei 5~30 FLAE Cream white
45 03857 KT 999 Changjiang 999 W14t Hubei 5~18 % White x/
46 03759 =k 1 5 Sanxia | PY)Il Sichuan 10 ~30 FLAH Cream white
47 03858 42K 2-1 Jinfeng 2-1 P9Il Sichuan 5~18 WK Dark gray \
48 03859 P42 VL9 Jiangsu 5~18 FI 5 White

TE: N FORHE D REA

Note: + indicated the core collection selected from the primary population.
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Table 2 Value assignment of 15 nonnumeric traits for Pleurotus ostreatus

PEAR Traits 3 RAE Value assignment

R 22 R IEFEIE Aerial hypha development 3: HiSparse; 5: il Medium; 7: % Dense

fiif =il G& 7 Thermotolerance it Low; 2: 145 Medium; 3: 5 High

TSR A Type of fruiting M Clustering; 2: #2E Scattered; 3: #&%F Overlapping; 9: F{'& Others
FSAAYIIAB S Color of primordium % White; 2: FLEH % Cream white; 3: ¥ HH {4 Light yellow-brown; 4: K f{f Gray;
i M 4 Dark yellow-brown; 6: I K# (% Dark gray-brown; 7: IR % Dark gray
14 White; 2: F [ Cream white; 3: VI M Light yellow-brown; 4: KA Gray;
I #H (4 Dark yellow-brown: 6: WiZKH# (A Dark gray-brown: 7: ¥KZK{4 Dark gray
[UIJ& Concave; 2: Js-}JE Funnel-shaped; 3: 11JE Convex; 4: “FJE Flat

1.0~1.2; 5: >1.3

Hifs Soft; 5: il Medium; 7: %% Hard

f Present; 9: JG Absent

F 8 White; 2: FLE L Cream white 3: LK Light gray

7 Centers 2: i’k Eccentric; 3: fill4: Adnate; 9: & Others

: 414 Slender; 2: 4% Short thin; 3 #4 Long thick; 4: 1% Short thick; 5: "l
Medlum thick; 9: H'& Others

TR Color of cap for harvest

T4 i # 1H FZ 2 Shape of cap in longitudinal section
14 o5 < 98 L Ratio of cap height/diameter
T4 555 U Texture of cap
P RE I 4L Network of decurrent gills
HFEBIE Color of gill
PR A A 7 30 Attachment of stipe for cap
R 2 Shape of stipe

— e m W W —

BEIREES Color of stipe 1: (4 White; 2: FLII€4 Cream white; 3: %K 4 Light gray
i 2= Attachment of villus for stipe 1: A Present; 9: JC Absent
P4 AW T Texture of stipe 3: Bk Soft; 5: il Medium; 7: %% Hard

%3 113} SSR S14F%)

Table 3 The SSR primer sequence for Pleurotus ostreatus

ElE B S 51%F%) (5'-3') Primer sequence

Primer name i 1] Forward J% Ifi] Reverse

S26 CTGGAGAATCGTAGCCCC ACAAGCGCTCGGAATACA
S29 CATAGGGACGACAGCGAG ACTGAGCCTTCAGCACCA
S37 CGCGAGACAATTAAACGC ACAGTTCCTGGAGCCCAT
S38 TGTCTATGGGTTACGGCG TGCAAAGCAAATCGGAAC
S41 TGGTAGCAGGTTGTTGGG CCGCTAAGCCACTGTTTG
S43 TGCGTTTGCTCGGTTAAT CGCTACTACGTCGATCCG
S44 TGATTGGTTTGAATGGGC GCACGATGAGGATGCAGT
S48 TATGGAACGGTGCGAAGT GCCGTCAAAAGGGAACTC
S49 AGTGCATATGCCCGACAC CGTCGTAGATGCAGGCTC
S51 GTCGTAGCCAGCCATGAG AGGGTATCTCGGGTGCAT
S56 AATCAACGGTGAGGACAG GTGGCTTTAGCATACTTCTT

1.5 FEIF0 SSR S FEIEAIE

X 15 AN AEBUE AR 3 FE AR UE R A,
AT ZES S ARUEZESESHT. AR DNAT1000 5 7 F il 45
(P4 A TCRE R 1, 0 £idl .

RJE AT B T 9 N EUEBEYCR A I Bt 10t
et 48 MEARIIEI A, FEAR A H
VAL R IR FE A Nay SEOLIEPIBIR Py S5 A7 HE DRI /)

+ S%E/]ﬁﬁﬁ:é’fiﬁliﬁ Nr (E}&%Fﬁ S, 2009). Nei’s ﬁ.%ﬁ—fh He [//L& Shannon’s '{;:uu?lﬂi& lo
PL_ESHCK ] PopGenel.32 HEAT /0 M. MG AL IE 24 H] UPGMA %287, K NTSYSpc-2.10e 4k

34T UPGMA

BT

1.6 #R1E SSR D FHricEIEMEZOHEAR
Z IR EE (2009) $&H A7 s 05E BORE SRS HURE ,  FRARTEF i L R MR & M i 75 b AT

o BB FEd O PR R
RIS, WARANIRARR

HAT e 2 A7 S5 B B O RR R AL SG I RN B
UATAR S B R A S R IR, AT 8567 2 AT 0 507 35 DRI (L e /D [ B

ApAIERE, WARKAMEARE, WG EE R R REIR GRir™ s BUsEsE) R R.

F DL D IR AN [A] Y SSR 254 JE PR 85 EL B (100%.

.

95%. 90%-. 85%. 80%) M LFEA
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1.7 #ZUHERKRERITENFIFHIA

XL O FEARAR YR VRN A SSR 547 K DK R B1 LU A (ratio of alleles retained, R). iy 454 i
AR E LE 9 (ratio of rare alleles retained, Ry;) LA AEAML 111 Nei’s 3E K £ ££ € F1 Shannon’s 15 &
FRECOHAT RS . X 15 AN AR R PRk R R L (ratio of phenotype retained, RPR) (4= HjHi
4, 2000), X9 NEUEAHRIE PR 225555 (coincidence rate of range, CR) (Huetal., 2000) .
YJMEFF A% (coincidence rate of mean, CM) FIFRAEZESRT & % (coincidence rate of standard deviation,
CS) GIKFHFTR 55, 1998) ERbrk P iz OREA IR EAL Z FEPERACE M. ol vk 5 A X
Re (%) = (R FEAS I BT 25 73 R B P SR R AT S8 AL BB > 1005 RPR (%) = (RL/bFEAS
RIS A TR I AN D x 1005 CR (%) = [1 - CRROFEARRAE - PP ARAED /J50Rh i ik
fH] x 1005 CM (%) = [1- CRLAEARIYE- SR FIIMED R ME] < 1005 CS (%) =[1- (%
OFEARFRAEZE - IR TR HEZE ) /JEURI BTARE 22] < 100.

2 HiIR50Hr

21 FEmBRESHEMESH

KH 11 %5 SSR 5|94 38 = W3 K ) T 5 i As e 104k 77, 11 XF SSR FRICTE 48 13- #s F s b
LRI 2 84 ANAFEA7FE, AN[F] SSR AR ic A ) (1) AL FE R 5 ~ 13 A4S, FIRINRCRE R &b
7.6 N B Nei’s JEF ZFEE 05271 ~ 0.8218, “F-2{E 4 0.6812; Shannon’s 15 B354 0.9816 ~
2.0748, 13 Shannon’s {5 B mik 1.4239 (R 4), FRIAMEFH FTikBUR 11 4 SSR A7 55 75
R AR REE 2SN

FPE 11 /> SSR 5 S 45 L, 48 435t [B) (Y I AR AHAL R R 0.6429 ~ 0.9425, PR Bk 00388
103764 K 00375 FI 03853 HIAMLREUIY A 0.9425, HGERE R IN T SEAR B ST, 45
PURE WoR P AU, RUIIXALR) 2 MEASKEG S RIRIT, W REERYE TR — DRk ORfL4r
2, 20050, (EARIE RECH 0.8 HIREAHLIE AT |, UPGMA F2HK 48 AN BEIE S 1k 8 ANJSHE (&
1), HA B T REBIERE AR Z, 43000 10 ASF 18 AMFEA, 20340 by R 1K) 20.8%A1
37.5%, HERBOREMFEARR D (1~5) UK BRI FEAZ W] [1R)3Et 46 15 5t 22 AR LL A D,
ARG W R AR Z T R 154 00 R 5 R I oA DG, X nT R KN TR BRI [l R B X
ZAIAFE 5 | o ) 45

F4 T 48 MHEEET SSRs iRIBAIEE S HE

Table 4 The genetic diversity based on SSRs markers for 48 cultivars of Pleurotus ostreatus

519 S P EL Nei’s HE K 2 1 5 Shannon’s 155 B &4k
Primer Number of alleles Nei’s gene diversity Shannon’s information index
S26 11 0.8168 1.8975

S29 10 0.6921 1.5234

S37 6 0.6708 1.3200

S38 8 0.6482 1.2936

S41 5 0.5642 0.9816

S43 6 0.6319 1.2408

S44 7 0.7875 1.6807

S48 5 0.6198 1.1411

S49 8 0.7133 1.4696

S51 5 0.5271 1.0395

S56 13 0.8218 2.0748

134 Average 7.6 0.6812 1.4239
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B 1 48 NFEHEHRAY SSR WA RE

Fig. 1 Dendrogram by cluster analysis based on SSR genetic similarity of 48 strains for Pleurotus ostreatus

2.2 LIFR[E SSR H{UEFE{RE tLHlmEZ L
(EFIN
KT R S EURE SR EUAZ o FEAS I

SRR B LU B AR A R AR AR (2D
MR 35 I, OREA LIS 100%, /N T
35 AEAR, SEALEERIETIT IR IR, AR,
6 I, T B LU BIAL A 58% . 4 IEAN[A] K1) SSR
SN SRR R LB (100%- 95%. 90%- 85%-
80% )13 E T HUFE LA FI 1) 5 ML FEAR corel
core2. core3. core4 fll core5 (£ 5)

® 5 BROEAHEUCEERFRBER

AR AR Ll
Ratio of alleles retained

—_
=3
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00397
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03762
00585
00336
00398
03765
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03764
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03845
03854
00503
03760
03759
03852
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BURE 2 Number of sample

50

B2 FRREETHLHARENEMERNS
Fig. 2 The number of alleles retained in core collection with
different sampling sizes for Pleurotus ostreatus

Table5 Information of alleles retained in each core collection for Pleurotus ostreatus

LA ST RE LA R B LEA] / % FEAHE Ty S R RO B LGB / %
Core collection Ratio of alleles retained No. of samples Ratio of rare alleles retained
corel 100 35 100

core2 95 25 92.11

core3 90 20 76.32

core4 85 15 73.70

coreS 80 13 68.40
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TEMURE ISR b, 68 7 o i A AL ST R AN 2R SR B A AH [R) AR A S5 AR DS, AR 4 75 ol
e B UL 22 A0 R PR IIAEAS e AR RLPE R ECh 0.94 7K1 L, RIFR 00375 Fi1 03853 73 —4l,
PR A SN IR R O 0, (FARBHRE Th Ak 00375 CFEEE —Wll &= o0 B T3 Tk} 0.43 kg)
RILH = BB R AR 03853 128 — Wi ah ™~ & B T wi T8E 0.32 kg) &, BRI, BEFE 00375 Ptk
HILOFEA
2.3 RUHERKRERTEMN

MHFRAT AL LRI R B L B, corel Fl core2 fR B LUWIAE 80%LA I, core2 LLJRFI BTN D T 3 4,
core3. cored Fll coreS HILREE LLBINARAS A& 80%. KL, corel Al core2 RN HFHIZ OFEA, R
B A corel AT B REFALIEE, XS 5 MZOFEARR) 11 /M7 ST Nei's 25K Z £ He il Shannon’s
FIEEC L 0 5 R BT t RIS (R 6), SRR B L R WX 5 MDA RN
ARG 5T () 5% 2 b

#6 T SSRBERRAGLAKEREREENTEROERRRY

Table 6 Representation of core collection based on SSR data with allele preferred sampling for Pleurotus ostreatus

514 He I

Primer corel core2 core3 cored coreS corel core2 core3 cored coreS
S26 0.81 0.81 0.77 0.80 0.79 1.91 1.91 1.78 1.80 1.72
S29 0.71 0.75 0.77 0.77 0.74 1.69 1.72 1.81 1.74 1.63
S37 0.70 0.72 0.74 0.70 0.68 1.42 1.40 1.44 1.36 1.31
S38 0.63 0.66 0.67 0.65 0.66 1.43 1.37 1.41 1.28 1.33
S41 0.61 0.59 0.62 0.60 0.63 1.06 1.07 1.13 1.11 1.17
S43 0.65 0.65 0.67 0.69 0.71 1.30 1.27 1.33 1.38 1.45
S44 0.79 0.80 0.78 0.80 0.81 1.73 1.73 1.66 1.74 1.78
S48 0.63 0.67 0.66 0.66 0.60 1.27 1.29 1.26 1.25 1.09
S49 0.75 0.74 0.72 0.70 0.70 1.54 1.51 1.35 1.36 1.35
S51 0.60 0.63 0.64 0.67 0.68 1.22 1.24 1.26 1.32 1.35
S56 0.85 0.85 0.84 0.84 0.84 2.21 2.22 2.12 2.06 2.05

24 FZOHERBIEIA

K FH 2 TR A sTA0 58 HURE SRS A 211 5 AMZOFEAR FARERYERE— DN . 38 7 I, corel
core2. core3 1] 15 NAEEE R MR i 2R AR B LE I3 7E 80% LA 1o T cored Fl coreS [T~k K A4

F7 BROEARERE L]

Table 7 Ratio of phenotype retained in each core colletion for Pleurotus ostreatus 1%
PR Trait corel core2 core3 core4 core5
AR 22 K FERE Aerial hyphae development 100 100 100 100 100
i F i B 77 Thermotolerance of hyphae 100 100 100 83 83
TSk K AR Type of fruiting 100 100 100 67 67
TSEAAHI i Color of primordium 100 100 100 67 67
TR R Bi, Color of cap for harvest 100 100 86 71 71
B 55 #X 1T JE 4% Shape of cap in longitudinal section 100 100 100 100 100
B 55K 9% LU Ratio of cap height/diameter 100 100 100 100 100
B 56 WU Texture of cap 100 100 100 100 100
T #8 M £ Network of decurrent gills 100 100 100 100 100
B FE i, Color of gill 100 100 100 100 100
Wi E 77 30 Attachment of stipe for cap 100 100 100 100 100
B H5JE A5 Shape of stipe 100 100 100 80 80
BHREEIE Color of stipe 100 100 100 100 100
Wi Attachment of villus for stipe 100 100 100 100 100

B T Texture of stipe 100 100 100 100 100
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FA FSIARHTIABEAERSOH B 3 AN AEEE B EIR PR B LEl /N T 80%. M52 H 4 (2000)
R FEAR R IR B LK T 80% I n AR SR U FE I VRN I, corel\ core2 Fll core3 AEfE 56 K i
FhTTE 15 AN AEBUE B PR RS Z R, & B %O FEAS . 1M corel 1 core2, EE core3 fEHE
GF AR B A it o

PR 5 ANMZOFEARTT 9 NEUE AR AR 22 . BEAFRAE ZE AT & 2 0T LUE H, corel Fl core2
1 3 NSHF O R IITE 80%LA I (K 8) , 1M core3. cored Fl core5 YA Hl 4 MR IFF 5K /N T 80%,
RS Hu 55 (20000 WAROFEARIRZERF G HRRT 80%LL MK F5 7R 4E (1998) W\ Ay BI{EMbRHEZE
FFEr KT 80%3Y A AR SR T ist A% 22 FEIE B PR S50, T corel T core2 REME 56 A AR IR BT 9
ANHUEREIR L Z R, A B A DA

% 8 SMHLEAREFESE (CR). MEFEE (CM) MIREEFEE (CS) WILE
Table 8 Coincidence rate of range (CR), mean (CM) and standard deviation (CS)

in five core collections for Pleurotus ostreatus 1%
o PR L oh o -
BHA ’ ;}&%ﬁﬁﬁi - s ijflu ﬁ#ikﬁﬁi M Cap FHA Stipe
Core ~ yeemn » Hyphae oM growth y s Long fHf% Short [ K JERES
collection ftem growth rat'e on  Yeild age rate .on culture diameter diameter Thickness ~ Length Diameter
PDA medium medium
corel CR 100 100 100 100 100 100 89 100 100
CM 98 87 100 100 99 99 97 98 99
CS 93 98 99 99 95 95 96 97 100
core2 CR 94 100 100 100 100 100 89 100 94
CM 100 89 100 99 100 99 95 94 98
CS 97 88 99 99 89 86 88 98 94
core3 CR 71 100 100 100 100 100 89 100 78
CM 99 88 99 100 99 99 96 92 95
CS 85 91 94 91 90 90 86 98 73
core4 CR 71 100 100 100 100 100 89 100 78
CM 97 98 99 100 99 99 95 98 95
CS 89 97 82 79 98 99 78 88 77
core5 CR 56 100 100 100 100 100 89 100 78
CM 94 99 99 99 99 99 92 97 95
CS 83 100 73 73 98 98 72 87 83

g LTIk, RARBVERST 5 A OFEARREIERIHINGE R oR: corel Al core2 I 27 Jk
DR BT L], 15 AR R PER R AL L], 9 MBI R VEAR AR 25 . S RIbRUE 2575 5 3 384
80%LA I, 1ff HXF Nei’s FEPH 2 4% 5% F Shannon’s {75 B4 EGHAT t i0I03 L0 2 % . RIXH/MZ
O FEARTE IR L RIZK AP 2 R Y A A BRI AR SR Rl BT st AL Z AV, T core2 FEARET /D, £F
B A% FEA DL gD 1) 3 Y e KRR B (R AR R st AR 2 FEPE I SR U)o e 284 EX 25 I FEAS (36 1 bRy
VIFEAD, 207 R 52%, HPRHEE T P 6 1y CHIZZRIEN 60%), L3S TR (5~ 18 C).
HE (10~30 CO. i (5~28 °C) 3 Frih aihild 8 DA A By Kt FL I €0 3 Bl 7 SR B (2 5
BRI TH 3 6 GHIZEEEN 60%), AFGKM. W0 WD 3 AT SSARBE AR 5
Bl BEEIITA 5 6y GHZEEEN 28%), BFEAE. KE. WK RS DL K 6 i
Mif il (5~30C) Sl RBEIVHA 34 CHIZREEN 60%), BREMIPIFEA 51084 00374
) H 2 Y TR RN 7 SEAR B AR [ 2B E V RIEREVI G A SR AC T 38 A o REAS, R BEVIDRI R BEVIT
BB i FEA . M 26l R 7 SR B At v DU Y, X A O RE AR A AR S R I IR a5t A A8 e

3 e

TR IES MR Tar Oy KEiE 5, 2005), HO R EEREEmARE
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SECUES YRR IEAT B 4L Z AP VEN AR B O R0 T 1) R HE o A ST A SSR 23 T Fn id vPANF- 4
BRI ER ZREE, S T EREE DA N R A B AN E TR, REAS LSRR 1 S WOk B A
AL G R, AE TR OFEAR MR, (HABFFUIEIER 11 A SSR ALAL, A F3 A fEkE B ) H-4x KL A
2l 12 4~ nuclear scaffold H1[] 4 /> (Ruiz-Duenas et al., 2011), B UK 121 % B it it 4% 22 6 A
LA AT, SR 0 B4 R KT e 1) 0 e 56 1, (HL 78 6 s A0 -4 T DR 2 5 P ) SSR AV i
T EE— IR

KR SREMES A2 A% O R SR 2 ) DB IR, DRI DA N 26 A A /U P B R RE A S e T D b B ()i 22 R 12
R AL Tl BT I, Ol BT 2 1% K PR AR D o ot R A 22 R, T iR B (1) st A% 22
EE T A 5 S 36 R BRI 2547 FE R 4% (Marshall & Brown, 1975; Weir, 1989). [KIt, %L
Foft BTN R AT BE LR B B A0 B IR A A S R 2R 1 o e TR S 0 3 IR mT AR () A B i, AT
AR T iR AR RIS B r] e AR Ak, IR AR 2 R h BT S Z4E ] (Richter et
al., 1994; Bengtsson et al., 1995). A4 [ IREAEMIEF ZHEVE, JKREWSE (2009) $&HALSIEE
HURESEmE, m] Dhds K PR B MO B A S8 A R N, A AR b St E% &2 E M H 0, X HA A R
AN IERFEAS, PLed it RYER 2 BIREA, ST S @ A% OREA I B 1.

ff 2 P HOORE S A2 A A O BT (1) oy — TR IR, S A O SR S AR AT AR A SR A A 1Y)
RNPASERIFE L FE o 0 TR 1 () SRR R AR — FECR FH A R A LU 2R, TR/ (R A DU R FH 26 v 1)
FFELLR (BRI 55, 2004) o BEAL, o TASRIDRR B A0 AR DR A A B S R P AR AT 22 5
FIH DNA 73 FARic i A% O F 5, BORELL B nT RefEfE 227 CENiR 5%, 2004) o BAG A% LR i
A AR /N, ARAT IS AR S S G R0 FLA R R R/ R AR BURS o ANBIF TN 1R 48 AR i Al 1) it
T 0T A 71 28 5 58 S 1) 249 MTAEFEATERN b Fs 4 1 B BCrr), - 3 R AR 4R 4567 25 DR £ B L A9 it o HiR
P, DRUE T 7Rt i DR e B i Rl bk — 20 e 4 ol o

AHIE T @ B H B AR i B DR AR TR ) — A 22K, M SRR B SR AME RN,
FF2 A 20T W 00 B T B A O R A () A 83 A R 4 K B 1Y) AR 24
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