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Characterization of a new commercial strain “Noeul” by intra-specific hyphal
anastomosis in Pleurotus salmoneostramineus

Young-Bok Yoo*, Won-Sik Kong, Kab-Yeul Jang, In-Yeup Kim, Se-Jong Oh and Chang-Sung Jhune
Applied Microbiology Division, National Institute of Agricultural Science and Technology, RDA 441—707, Korea

ABSTRACT : All intra-specific hybrids among ASI 2172 x 2104, 2172 x 2307, 2186 x 2172 and 2186 x 2307 in P.
salmoneostramineus produced pink fruiting bodies as like wild parental types. However, three hybrids of them between

ASl 2186 and 2104 wer ewhitefruiting bodies.

A new commercial grain " Noeul " of Pink Oyster mushroom was developed by intra-specific hyphal anastomosis. It
was improved with hybridization between monokaryotic strain derived from ASl 2172 and ASl 2104. The optimum
temperature of mycdlial growth and fruiting body development were 25~307C and 19~24C, respectively. The pileuswas
bright reddish pink. Commercial strain " Noeul" wasas prdlific asthe more commonly cultivated Pleurotus ostreatusin the
converson of substrate massto mushrooms using bottle cultivation. Mushroom cultivator can save money for mushroom
growing on summer in Korea. Mushrooms should be picked when moderately young, and handled carefully so asto not
bruise the brilliantly colored gills. This pink color makes marketing an interesting challenge depending upon the market

niche.
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Pleurotus djamor®]® 5-AFSE £ 0 2= P. flabellatus,
P. ostreatoroseus, P. salmoneostramineus, P. euosmus
7} o}, P. djamor, P. salmoneostramineus, P.
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Zi= P. sajor—caju ASI 2070& AHEaFQITh 5 Wl

HAEAL ol Sof ARGE wiA = WAk A] (MCM

mushroom complete medium; Raper et al., 1972) % 71

T4 A E-2 Dextrose 20g, MgSO: - 7H20 0.5g, KH2PO:«

0.46g, KeHPO+ 1.0g, Yeast extract 2g, Peptone 2g,

Agar 20g, =F5 1000mee]th. FAlHT= MA 2kl
o HF3to] 257 L7114 WjFatglc.
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ASI 2104 3ol 78 43 Pss 2006—4202 4
ety 2006 el FojAulE AAlste] w2E 257
AEZE A3 A ‘w7 W E o (Fig. 1).

2002-2004 Assessment of genetic resources
1
2005 Selection of parental strains ASI 2172, ASI 2104

& cross by hyphal anastomosis

1
Characterization of genetic traits & selection of

2006 hybrid 2006-420 (2172-4 x 2104-13)
1
2006 Large scale test of fruiting productivity

Fig. 1. The pedigree of new commercial strain “Noeul” in
P. salmoneostramineus.
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Table 1. Intra-specific hybridization among some strains by hyphal anastomosisin P. salmoneostramineus

Cross combination No. hybrid Characteristics of hybrid
2172 x 2104 25 Fruiting body of all hybrids were pink
2172 x 2307 25 Fruiting body of all hybrids were pink
2186 x 2104 25 Fruiting body of 3 hybrids of them were white
2186 x 2172 25 Fruiting body of all hybrids were pink
2186 x 2307 25 Fruiting body of al hybrids were pink
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Table 2. Characteristics of intra-specific hybrids and parents in P. salmoneostramineus

sran n%icr,]:ion Zfrlgm? wp’j}ghore F;,lf';' gg | FnleuS(mr-n) | Stipe(mm) g/:rg' ggrt] :rfe Coilgugf
(day)  /botle (g/bottle) Dimeter Thickness Diameter — Length Q) P
06-420 2172x 2104 8 47+t3 1022%8.2 43.3+29 27£0.3 11.3+=06 33.7£6.0 35 Dark pink
06-105 2186 x 2104 7 342 950*50 46.3+55 35*t09 11.7£15 34.7*76 4.0 Pink
06-101 2186 x 2104 7 266 818*14.1 43.7+06 35*t09 10.7£1.2 393*12 4.2 Pink
06-122 2186 x 2104 7 314 96.0£14.1 41.7£29 18+06 7715 38.0£20 3.7 White
06-102 2186 x 2104 9 48+7 112.3%6.0 47.0£1.0 23*£03 83*06 27.0%x5.2 33 Pink
06-417 2172x 2104 7 46+10 107.6*£76 41.7+47 23*03 93*12 31.3*76 3.2 Pink
06-108 2186 x 2104 8 41+11 979%£58 423*+15 22*+08 9.0*10 29.3*50 3.3 Pink
06-419 2172x 2104 7 48+5 956*X6.8 49.0+26 1505 83*23 21.0=17 4.2 Pink
06-414 2172x 2104 9 49+4 954*72 457+21 22+£03 11.3+12 393*+12 3.7 Pink
06-408 2172 x 2104 8 326 952+80 427+25 27£03 10.7£0.6 22.3*4.0 35 Pink
06-110 2186x 2104 10 333 948+4.0 440*46 23*03 10.7£1.2 32.0£82 4.0 Pink
06-109 2186 x 2104 9 48+3 93.3*65 46.7f06 27*X0.6 11.0+1.0 36.7*+29 45 White
06-124 2186 x 2104 567 895%57 487%+12 15+05 6.7:06 28.3*£47 3.2 White
06-119 2186 x 2104 10 45+2 89.2%£14.3 443£29 35£05 13.3*+1.2 41.0£1.0 4.5 Pink
06-425 2172x 2104 8 45+9 87.8%£105 46.0f1.7 2.0*£05 13.7+0.6 320*7.2 3.7 Pink
06-118 2186 x 2104 10 333 859*140 47321 3.0f00 97+06 39.7£32 4.7 Pink
06-104 2186 x 2104 10 4+7 857+93 41.7£21 17£0.8 100*1.0 350*5.0 3.0 Pink
06-116 2186 x 2104 8 379 805*9.6 450*=56 3.0+00 123*=0.6 40.0£5.0 4.7 Pink
06-313 2186 x 2307 9 343 737%£58 49.0+x10 23*£03 7.3+=06 29.0£56 04 Pink
2307 9 546 1125*96 44.0+10 20*f09 7706 31L7*£7.6 35 Pink
2172 8 44+3 111.3*47 463£32 2505 83*06 29.3*+1.2 4.0 Pink
2186 9 474 87.2%£119 443£31 3.0£00 10.7+0.6 34.7*+87 4.3 Pink
2104 9 29+4 78.7%£103 443*+31 28+03 87*+06 25715 3.8 Pink
2070 5 9*t2 66.0£129 46.0£10 27*£03 120*1.0 453*5.0 7.0 Dark brown
] vlel] wAFE 73.7-112.3g0. % UERTh 05 Fo JPAE
A Hg Qg T 2006-420L o] H Aol el A) ok v Al kA o A ARE whek gk A} ¥4
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Table 3. Inherent characteristics of commercial strain “Noeul” in P. salmoneostramineus

Optimum Temp. primordia
Strain temperature of formation & Color of pileus Shape of pileus Stature type
mycelial growth('C) development (C)
Pss 2006-420 25~30 19~24 bright reddish pink uplifted |ateral attached
P. sajor-caju 2070 25~30 20~25 beige to grey-brown uplifted |ateral attached

Fig. 2. Morphology of fruiting body of commercial new strain “Noeul”. upper : hybrid 2006-420, lower : from left parental
P. salmoneostramineus ASI 2172 and 2104

Table 4. Mycelial colony growth of commercial strain “Noeul” on the different media and temperature

Mycelial colony growth(mm/7days)

Strain PDA MCM
20C 25T 30C 20C 25T 30C
Pss 2006-420 17.8+1.0 41.3+3.8 422+45 19.7+1.2 4971438 37.2+34
P. sajor-caju 2070 20.5+t2.0 41.0+0.9 497131 20.2+1.3 427112 49.2+50

Table 5. Fruiting body yield of commercial strain “Noeul”

Growth of fruiti Fruiti ield

Strain Spawn run rowth of fruiting ruiting yi Vield index
(day) (day) (9/850ml)

Pss 2006-420 32+5 8 102.3£10.3 147

P. sajor-caju 2070 P+ 5 9 69.5+7.4 100
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Fig. 3. PCR fingerprinting of new commercial strain “Noeul” using Primer URP3 and URP6. From left marker (1kb plus DNA
ladder), P. salmoneostramineus 2172, 2172-4, 2104, 2104-13, Pss 06-420, P.sajor-caju 2070, Pss 06-101, Pss 06-105,

Pss 06-122, 2186

Au i SRR ZAAA T AAAA] b= v ol

22 Whol A Witk oz AR} He
A Sl 748 4 U WALl Besha
Az,

5T S QoA 198940l AR B FES A

sto] oA = F7bel| A AfulE] I QU o] FE /3 Al
AA gow A AMNELE that A Ak
S Ao FAFFE 10007 & o AAE 7o)
40.5-152.7% FeR} #awol o}F =L EES ket
o] Rauallth (f 5, 1993). 3 A el = Ol%o}
o] AEIE A B JAeke] AAA FEAE 100
° 2 39S ul AT wA Fe2 105, Hm*éﬂ .
A Ak 8622 Yeldth 2 7 23l ofF =
A AAareFo] Z71skel =l ASI2194 x 2344 x-S
59.95%, ASI2194 x 2730 %32 27.39%, P1982 x
ASI2504 %32 22.43% SR FF R} A2 A FEko] =

FHE AR Yot (5, 2006). = =Ele] <]
AT W A9 BATRG AA o] A
7+ A 'i%% Aol 7 =2 2006—301541%F
01 13.4% & A 0% YEFIT (7 5, 2006). ©1714 &

ol o
lo ot mll

e I e E—;’LT-/] TR} AR A
OE AR o] JFAA A2 AA YEREA] 9Tt o]
HE A F BT 344 fFAMdol w2 el 719l
oh= Jlo 2 AR

A #214

TEbEe AAA Y Sdo] AA FFoR AlE L
= v WAl vlsl Az Holth Al R E sEolaL
ZH|ARe] o] hzE EolY] S = olH R dX AAS

Zo] RETE AR Auehs 20) 2 7E A ) F5
o el whel A ) A1) ek dekadee WA
o] U 55 80%9E W1 20%E E e A ol A]
Aufstefof sh thar o] f=hshiz Zlo] Fuf a2
A7t 7hs o};quy AFAS FAEI 9 A= 19-20TC
R e SxolA] A 3= Zlo] felsith 58] v
F 27} o) ]&Q% HAo] 9gJorm g AA 7} A3
4w o] EA7F HAE 7] Mol &at= Zlo] AR
¥AF G2 Foliz otk AAATE dsE o] B
FMoz H1 v APIFS waEHu AAAE 4
Ao g Wt
M Q9

- -

“ER AT AR FES sty
of Aujstr] gk FF e FE & 7
Az et AR WS o] 8-8to] &kl 47
Aol o) 57 mxeor 125719 wg+S SAs)
At} o] Foll 4] 2186 x 21042] W 257504 371<]
WA 22 w7 ERsk e

5ol 973 21729} 21045 watsto] oiFo] a1 Az
Qo] £43F Pss 2006—420352 Akslo] Aj2-¢
'S S o B SR A A2
T~30C, WA &5 19~24C, A A 4
T 19~24TE 71345 flste] A=2A27t 2

3HA] ¢kom %E—%g FAo7 ZHEE o2 7187}t
2] Aufstr]el Gk FFolvh A A Q) bk S #F
Ao 1D% A Fele thEy o R V] BaEA ok
AZL T 3 %OM TARA w77k 30—35YU o]

:_,
i
ol
=5
32
)

e}
o
=)

4 o ¢
b

_:HD,X



12 R
37 & 2PolA22U5E 3~5Y, A5YFE 5~10
A2 257} 3 —%?% GS5Eh A A Fel= Ao
ol FaAds+ W 477, d&HE71= 11.3mm=E & =
E}ﬂ Zo vl8l] 751, AL 3.5g0 % Fho] ka1 S5

£ ¥ (850mD 102.2+8.2golt}. 4L =4 4
XHHH%E% 19-22TCTE tha w2 S oA whel st
= Aol Erh A v A 7} g A A A A 7 |5 A
At AAA = Aol Qar G vlikgko] @
o]

o]},
F)Ee) e mEhE ok g AAA) Ago] BEMow
33} o] o} o} g}, 53] Aol Azo] thake Ay
AFo] g Wl weh MAY) Zeishrt 27w 9)
o). olelsh EE vl A2 wusk F3stel wAle
2 st 5 AL Fol G857 o8 5 g Aew

Nv tlo
>.

[e]
AN, FFAoRE ARE MAY £ FEE B}
5o ojul] a7 2 Aol

A7+ A=A 2005, WA

b} o, oH y 1O

I WAk o] B8 2005, S AIETE]A] 3: 1-23,
7d, Ad4, A%, A4, 2006, =7

2 £ 'FY'Y 54, sEwAErs|A] 4(3): 83-87.

A=, AR 2006, =E}

Nk, Sk AlERE] 2] 4(2):

Jo

Jo

Jo T o o

__)‘ﬂ‘
il
o
oo
rﬂ
5 919“

Jo Jo
oo A Mo | o2 £ of

5, 739, AbE G, 1993, AP AA 3ol ogt e

1-0] FE7WE. =83 A, 21(3): 200211,

Arias, A,, Soto-Velazco, C, and Guzman-Davalos, L, 1999,
Obtencion de cepas de Pleurotus spp. por apareamento

3]7] 5(1) 2007

dimonocarion yiscultivo en bagazo de maguey tequilero.
In Memoirs, IV Congreso Nacionalie Micoogia. Tlaxcala,
Mexico.

Arita, 1974. Genetic study on white fruit-bodies of Pleurotus
ostreatus (Fr.) Kummer. Rept. Tottori Mycol. Inst. (Japan)
11: 58-68,

Hilber, O. 1982, Die Gattung Pleurotus (Fr.) Kummer,
Bibliotheca Mycologica 87: 1-448. J. Cramer.

Hilber, O. 1989. Valid, invalid and confusing taxa of the
genus Pleurotus. Mushroom Science (part 1) 241-248,

Kitamoto, Y., Nakamura, M. and Masuda, P, 1993,
Production of a novel white Flammulina velutipes by
breeding. In Genetics and Breeding of Edible
Mushrooms, pp. 65-86. Eds. S. T. Chang, J. A. Buswell &
P. G. Miles. USA: Gorden and Breach Science Publishers.

Neda, H., Furukawa, H. and Migayi, T. 1988. Two
Pleurotus species from Okinawa. Proceeding of the 32nd
Annual Meeting of the Mycological Society of Japan.

Peterson, R, H. and Hughes, K. W. 1993, Intercontinental
interbreeding collections of Pleurotus pulmonarius, with
notes on other species. Sydowia 45: 139-152.

Raper CA, Raper JR, and Miller RE (1972) Genetic analysis
of the life cycle of Agaricus bisporus. Mycologia 64 :
1088-1117.

Stamet, P.
mushroom. Ten Speed Press.

1993. Growing gourmet and medicinal

Zadrazil, F. 1978. Cultivation of Pleurotus. In The Biology
and Cultivation of Edible Mushrooms, pp. 521-558, ed.
S.T. Chang, & W, A, Hayes. Academic Press.

Zervakis, G, and Balis, C. 1996. A pluralistic approach in
the study of Pleurotus species with emphasis on
compatibility and physiology of the European
morphotaxa, Mycol. Res. 100(6): 717-731.





