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Characteristics of a newly bred Pleurotus eryngii cultivay,

Gat_Aeryni

Song Hee Lee', Min-Keun Kim®, Hwalin Jung', and Jae-San Ryu"*

'Department of mushroom science Korea National college of Agriculture and fisheries, Jeonju 54874 Korea.
*Environment-friendlyDivision, Gyeongsangnam-doAgriculturalResearchandExtensionServices, Jinju52733

ABSTRACT: In order to breed a new Pleurotus eryngii cultivar with a large pileus and convex shape, which are favorite traits of
customers from Europe and North America, single crosses between monokaryotic mycelia derived from basidiospores of
KNR2555 were performed to yield the new cultivar 2x12 chosen by cap shape (convex), diameter of pileus (60.7 mm), and
quality (4.9) in a preliminary cultivation. The strain was named Gat_aeryni and was cultivated on a large scale for comparison
with Kenneutari 2 ho at the GNARES and at mushroom farms. The vyield of Gat aeryni (71.7 g was not significantly different
from that of Kenneutari 2 ho (71.4 g), and the quality of the new cultivar was 6.8, which was not significantly different from that
of a reference cultivar (6.5). Days for harvest, length, and diameter of the pileus in the two cultivars were statistically different by
an independent t-test (P < 0.007, P < 0.05, P < 0.007 and P < 0.05 respectively). The new and reference cultivars were
discriminated by PCR reactions with a primer set (URP1 and URP10) and simultaneous cultivation.
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2015). AN2I2E)Z(Jang ef al, 2011)°1t A EE 7]
e A4S AW o1 (Kawai ef al, 2014). 328184 |
dHE5a3 (Lin ef al, 2014), Angiotensin converting
enzyme A&/ (Kang et al, 2003) 52| 7|54 EZo]
S o] 732 F o EM] oL git)

FEAGANA 1950l Aufel] Ag AFE AFA
el 3SR L[5], ek, A2, =, FollA kol
Ha glom Frtel] Had ol# 2 A& AES B
o] Ut}. FPAYLFES 48,588(2016) =02 HIHAS
EZskek HA WA AR 25.6%E A BA T FAH14
O 2= 20059 ©ZE 45,000 EolA 50,000 E Aol
A QPYME Holal At (Ministry of Agriculture, Food
and Rural Affairs, 20165822414 | 2017). &%
< 5,597, FEFYE 19,246 E(2017)° 3l A
BT 10%S} 12% S71sto] WAl F502E Aotz
FEo] Wolth(Korea Agricultural Trade Information,
http://www.kati.net/).

AA Hd A= F=e= F-EH 20154
1,360,000 AJ4Fstgit. d2oA= 39,692E¢] A4t
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Hoj dEU WAFE F 59 (Forestry agency Japan,
http://www.maff.go.jp/e/) 5 715 31t} FEle|HAl<]
40)7) Soigtel nek aulht kA g Tl E
Mol o]Fo] HOouU(Im er al, 2012a; Im et al,
2012b; Im et al, 2013; Kim et al, 2012; Im et al, 2014;
Lee et al, 2016; Ha et al, 2014; Shin et al, 2013), 3T}
Aoz WAl £EAF 20 HEwe] R FEANY
ZRAQ AFefoltt. #F4, H1 2R e H Al ¢
e F2 AMsE YL Holw Fudeis
S 7M1 EFol et o A7k 9 Aol
(Personal communication with Prof. Arend F. van Peer
and Anton Sonnenberg at Wageningen University).
BRI E BuelA 2o FAF FE 2
HAPge] 2B A2 E Eo)7] Pl deAte] WS
Bafe] gbpio] E AZE FES S stk

M2 %

AEZF ¥ ok

2 A ARES SR J e A EEER7]
= WAL AN FREAY wafste] st F2F
Bo AMgalgl, SEE 25 S YEREFOE ARSI
STAEEE 50459 F92Y 7 23 (data not
shown) ZtESF 78k KNR25558 HE O 2 ARSI
Aol ARE-g TallFtAL, o]3lHARE MALEINIA] (MCM)
£ ARgste] 25°CollA viFEFAAL, FRA] 4°Coll #7d-st3d
ot A7 HES fI8te] #APE RIS MCMEIAIE 1x1 em
2 2] b mujZ e del] Yol 4°Ce) Bt

ZXb 7 R sl

RRo|AM L] Taxzke] AFHE Lim et al,(2012b)2] 2
A, SEREQ KNR25552HE ©EA}
HshL AFSHTE AYgdE WY a5 A 5l
HiR]e] =eioith. 9t Qe deldAle
Fu 7 (x400) 0.2 #F3te 50705 wElske] 1F
20705 wjoll ARESFATE. VA dEe A2
31(-80°C)ell BAste] QA ARgsitt. ZF AlEe] @3
AL BH1E MCMEIAE W AE o] &3le] 1xlem =
712 ZEpA] HEUHY TR M2 9 X4
gk 5 25°Cel| wjste] 7 #F0] AL TS| A<l
of thAFEAA] 1-2 em "ol 3] WX & W RS
2z, oA 239 ket & HEHAng e R
A% FARS 3k (x400) 0.2 Bl AzdA
(Clamp connection)®] 3dE #F9 MCM WA Z2 &A
Al 25°Col| v Fetaiet.
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WHjA ] vjeF L AS-S Ryu er al,(2007)2] HEl )

2k Atk vl (22 W7 7]8=75.0:12.5:12.5,
FIH)E F7 65%= DF3L 121°C, 100 7+ 2§ 2
Hastal W7l F FAPE BdE MCM el A &22t
(1x1 em) S7/HE HESIAG. 2% 20°C, AHEE 65%,
CO, 1,500 ppmo]ate] wFAola] 357 mgrzl &,
ol =g 8t T 7IEMAE 2ol 1 em7ZFEF Al
ATk F(F=7]) wWFE Y] AsAe] vgoz
a2 Qo] FUY. FEE 23572 wo|7 |7t
2] 90%, S717HA] (RFAA 7] 2.5~3 emAE) 85%, 4571
T TN 80%E FAISHAAL, &= #7155 H F
A7A] 15°CE 93T, CO,= HAlo] dho] & w7}
] 1,000 ppmo]3}t, Tol7t kg =™ Hdl 1,500~2,000
ppm°]|3tE BETh.

dolg A Q] H2717}F 1.5~2.0 cmol] o]=2W g ¢
3 A NNE B3 A= AtE 22 A A
AR o] Fro] FE3] AakE] 7] A FEste] 71A R
o #H & AAg ¥ Ao|, A ZkA73 | &, FA,
FEALQAFE AU (Ryu ef al, 2006; Lim et al,
2016). F22 2 AFH9 sdE Hrido] 93 SN
< ARESH 9(ER)-1(HHEHY AR 7Rk THRyu
et al, 2006; Im et al, 2016). A== AX}A] (Minolta,
Japan)E AMESle] 7t SIRES 3W SAst] L(HE)%
o2 FAEATE MAle] wolk= WALl WolfA] o
et o] FES T3} skor 850 cc (W60mm) =
gg B 7|Eo 2 AA o] AR 0~257] A A
1 (@712 25%°] Tel), 25~507191 RS 2 (#7114
9] 50%¢°l Zol), 50~7570 A AL 3 (F=7119] 75%¢°l
o]y, 75~10070 o’ AL 4 (F=7199] 100%00] %
oE FASITE. 7} e g G 41
o ASARS 31, olE F FFAa8d, 74, F4, 4
% T bste] 16MHE-(H) 4
AIBIAL o] F 2-3A1%-S 3E7 ASAE ST F 1
w7+ vaE 9%k E5H€AQA t teste R SAIFIIA
(Team, 2005)2 ARR3IA AL, F8 FAFA QL0 F4,
FA, ASaadel el o P < 0.05 T4 &
21 HATh.
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d AT AME =S AAlsk] flste] 2t
oflolsl FEl2] 23S 7k AE 1xlem 272 2}
Al MCM #ijR 9]l Z2F 4-5 cm Hojzl f)x]o] &AA]
25°Coll M =22 FAPE ARt fHEHe] 7 wj7hA] wl
ato] Asfiido] 7= At i) R34
ARS 9Jte] AlEEF} Z-Ele]2359 gDNAE DNeasy
plant mini kit(Qiagen, V|=)< o|&3td F=3IUaL, 15
ng?l 3 DNA, 10 mM Tris-HCI, 50 mM KCl, 1.5
mM MgCl,, 200 uM dNTP, 50 ng URP primers, 0.5

unit Taq polymerase (Solgent, Korea)®] ¥3Fe 25 ul
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Table 1. Morphological and fruiting characteristics of the crossed hybrids between monokaryons from KNR2555 (above 4.5 in

quality)
Hybrid name Rate o.f pin Length - Dia. of stipe Pﬁzu(;f Yield Qual?tys Izgil:rs Days fo: Note
heading (g/bottle)  Quality harvest
————— (mm) ----- L)

16 20 33 107.0 31.0 73.5 86.0 6.2 47.7 19.0 Dark cap color
13 19 2.8 98.7 35.7 60.3 89.3 6.1 70.0 18.3 Bright cap color
2 19 2.7 91.3 36.0 61.7 87.3 6.1 68.9 19.7
12 13 3.2 101.7 34.0 60.3 93.3 6.1 60.5 19.0 High yield
2 10 3.5 89.7 30.7 70.7 72.0 54 60.1 18.0 Convex cap
3 5 3.0 84.5 31.5 58.0 73.5 53 63.9 20.0 Pimple on cap
7 9 2.8 91.3 34.3 48.7 70.3 52 67.1 17.7
2 3 3.0 87.7 32.7 58.7 69.0 5.0 63.3 19.0 Convex cap
16 18 2.5 98.7 24.7 54.3 64.3 5.0 62.9 17.0 Rough stipe
2 12 3.2 86.7 28.7 60.7 63.0 4.9 57.9 20.0 Convex cap
7 16 35 82.3 30.0 49.0 58.3 4.7 68.9 17.7
9 20 3.0 79.7 31.7 51.7 60.0 4.6 51.9 17.3
1 20 35 82.7 36.7 53.0 65.3 4.5 55.9 21.7 Funnel cap
7 15 33 87.0 26.5 67.5 61.0 4.5 65.6 17.0

Keunneutari 2 ho 3.1 91.6 274 55.6 61.9 5.2 57.4 224 Flat cap

* Pinheading number, 1, 0-25; 2, 25-50; 3, 50-75; 4, 75-100.
® 9-point rating scale (Ryu et al, 2006; Im et al, 2016)

‘ Days for harvest from removing old media

KNR25553-2x12

KNR25553-2%3

1T

KNR25553-2x10

Fig 1. Sectioned shape of fruiting bodies of the screened hybrids and Keunneutari 2 ho. Left side in 3 pictures is Keunneutari 2

ho, right sides are selected hybrids.
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Table 2. Comparison of the fruiting and morphological characteristics between Gat_aeryni and Keunneutari 2 ho

Strain Period for Length  Dia. of stipe Dia. of pileus  Yield Quality Pileus Stipe ratio  Pileus ratio
harvest (mm) (mm) (mm) (g/bottle) (1-9) color(L) (%) (%)
Gat_aeryni 18.0+0.0 91.3£5.5 29.6+1.7 64.3+3.5 71.7+6.4 6.8+0.5 56.0+1.0 64.4 35.6
Keuneutari 2 ho  17.1+0.3 100.4£9.2 30.5+1.5 46.3£3.3 71.4+10.4 6.5+£0.9 54.3+1.0 73.6 26.2
P 8.87e-08***  0.002** 0.110 1.841e-15%** 0.935 0.3721 0.050%

* means that there was a significant difference by independent t-test. (*, P < 0.05, **, P < 0.01, ***, P < 0.001). Refer the explanatory notes

at the Table 1.

Gat_aeryni

Fig 2. Fruiting body of Gat_aeryni and Keunneutari 2 ho.

obx ZAoIY fEA shEe] HEE £ JorR Zho]
8] A=) el Fshs Aol YRbH oIt (Ryu er
al, 2006). 22} A8 A] & (data not shown)S A 78, &
A, A7, 2R, s 71FS = ste] KNR2555
~2x125 Autsle] Zlofjdol 2 Wrsla 7149l A5
& AP

MUASe| XHalx Mg 54

ARk slof|glole} g 2EFS FElE] 288 AlFAu)
slo] AR ASEAS Table 20 YERAATH Wolw o
Zrolldole} t217F & 2olE HolA] ek9tth(data not
shown). EEl|HA BHFZ7]o] Wo|r}t 127} &5
3 Ao 2 HI7HEJEH (Kim ef al, 2012), H2olE <5
obdl MAE “AlupAgo] R AFESI} 7Hsete] Wol =t
3 &7 dsEe Aotk A48 Y- sefdo]7t 18.0
d7 Zre]23 o 0.9Y =4 FFEJA T, T3
2H0.0 = 0.3)7F Hol F&7|7ko] S AR o SHT.
2 ApiA e Zref-ol7t #s7] oF 18Y ®h|
100% Fe=o] 2FF AR 0.1% FolA
frolAs HAtH(Table 2). tiZole Zrofdol7F 91.3
mm=z WZFEE2] 1004 mmETH ZUAA| T, the] FA=
SAAEH 2EFFo] 242 29.6 mme} 30.5 mmE 5
ARSZ 0.1% Tl FoldS Bt st AAHS
Felg] 257} 55.3 mm, 2l Hol7F 57.4 mmE 2=
To] tha AU, ZAA/MFAL HELE §AA1F]
228, F=ER 25 = 1.59E B tixAlEe] F4H
Al 58itha 47l 1.5-1.749) sdE ATk, stef o)
= FETERT) gto] F FEOINSEE o] FEH e EA
Elatt. s solldo|rt 717 gl 2 UERES

Keunneutari 2 ho

714 g3t FAACE Fol8kA] 948 HErt 2ol wlv|
stttk AL Aol= AlFFC] 6.8, HI2FEC] 6.5=
Hitgk 71FoZ 03 2ol Ry, FAFeRE Fo4
o] YATt. FFo AolHrt FH Ao|7t o F A 7t
2Fe] M o FE7HH (Lim ef al, 2016y
Zrof|dlo] 7k o] Ho] Wk Ao 2 AlgHTh, oA] Zte] i
Lo QoA ool 56.0 HEEES 54302 AE
Zo] o7k gre Ao BT B Al A8 E
15°C 22gol e vz Aujel 2218 22lehd (Kim ef al,
2012) o]B &S] zlole AMH F 2= FEEHA T
3 A 7ss PH = neln, slefdols sHE9e] F
A7E AAQ] 35.6%0]3 ZEE] 23 E 26.2%IA4] U=
FZo vlal] Zte] niFe] A Ao FAHAUT. A
Al B 7 tha #a zto] & JHE ZH9IE =
olshs Frd ol &AHREEA 917] e Ao o=
Hch(Fig. 1, Fig. 2). ZelglWAle] &) R&2 0
2 Bo71al A& AAFlA 7ol & FE7E £EEE H
& Z FEF I7PL AT sTHSAE RF,
A, A 3E7HS Fote] A AS543S Table 3
o] JeRlith. Aol7} GNARESOIA 283 Axwct &
et ole F71FNA 2tE Tl Fael Ao=w A}
ST WSS 119~134 g olREHl, AEAIE A
wig o] 412 (1,100 ml)©] GNARES®] ®]&l 1.38) Z7}a}
R mA Aol T2 8k GUE2 Total NoJ tjze] v
A1 1.74~2.25001 Aol Bls)| oF7F wre FheFo|gtal Ab
E ¥ TH(Table 4). ©]= pHY AYAIA =2 Total N, 57}
oA 2= HiXe} GNARESOIA 2= Aujo] o] Ae]
71918 aL AlREH, 5 HAAWHAAE AES B3t
757 dart Yok



Table 3. Fruiting body morphology of Gat_aeryni cultivated in mushroom farms

Location* Cultivar Rate of pin- Length Dia. of stipe Dia. of pileus Yield Quality Period for
heading (mm) (mm) (mm) (g/bottle) (1-9) harvest
Farm A Gat_aeryni 4.0 78.0 62.0 120.0 5.6 16.0
Farm B Gat_aeryni 3.5 76.0 63.0 119.0 5.6 16.0
Farm C Gat_aeryni 35 75.0 64.0 134.0 6.2 16.0

Farm A : 1,100?, 2 stipes/bottle, farm B : 1,100?, 2 stipes/bottle, Farm C : 1,100?, 2 stipe/bottle. All values are average, but yield is summed
of all mushooms in a bottle. See the explanatory notes at the above table 1.

Table 4. Physciochemical properties of media for mushroom cultivation (unit : %)

Location T-N P,0, K,0 CaO MgO Na,O H,0 OM pH
GNARES 0.4 0.6 0.3 0.1 - - 63.8 34.7 5.7
Farm A 0.7 0.3 1.8 8.1 1.0 0.3 70.7 28.6 6.6
Farm B 0.7 0.3 0.2 0.9 - - 71.4 26.3 6.6
Farm C 0.9 0.3 1.6 6.1 0.8 0.2 70.2 28.8 6.5

Table 5. Mycelial growth rate of Gat_aeryni and Keunneutari 2 ho on different temperature

Growth rate (mm/7 days)

Cultivar
15°C 20°C 25°C 27.5°C 30°C
sGat_aeryni 13.742.9 17.5+0.9 34.8+1.8 33.3+1.3 19.5+1.3
Keuneutari 2 ho 11.8+0.8 16.0+1.5 43.8+2.0 45.2+43.5 36.7+1.2

S48 17y
zrefdolo} FrElg] 250 2= FAMAAHClE 2
Abste] 2 A3E Table 59 YeRH. dizESS
27.5°C7}F #AMYAEe] A21d el Zlofjdlol oK
OF7F BrE 25.0°C7F A2olUtt. 7 2Eo|A ] #AMIA
Zdole F=Ee] 257 thAF o2 Wit} AFEe] Apd
A RS A flste] st Holet FElE 2%
o] 4 TP AAEZESFES thFAdvAL tiA]
At Al SRS 53 AME B35S
A E<L Zholf-ol 7 et 25 Alolo] tf
o] 7hAsHA afAdol ERIESITH. ¢DNA
oA B4 URP Zete]H(NO. 1-13)9] 9|3t
PCR WS ARgsle] RISkt PCR F3¢ A3}
URP1¢} URP1091A4] 2,500, 2,700, 600 bpoll A ztof #lo]
o Fete]23 7] v METt SESAtH(Fig. 3).

TEAG aHRpe] 750 g ZIRGST F5E §
A7) 9kl 1996~201337H4] FAAYS SR
2013~20143 L3AFA} 20 x 20 LS AX BSEA
2 KNR25553-2 x KNR25553-12 5 7232 Al
SIS 2014~2015G7H] 5445 2 Ax= Add
AEe] F7HSAIES AR o]F AEE TAY3]
E AX FHFAY EFHIEYEL 2016 FFH
S5

URP1 URP10

SM A B A B

bp

3,000

2,000

1,000

500

Fig. 3. Polymorphisms of PCR reaction by URP1 and URP10
primers (left) and somatic incompatibility (right) between
Keunneutari 2 ho (A) and Gat_aeryni (B). SM: size marker
(Bioneer 100 bp").

H Q

FrelRHA T8 FEAERI I Surde] A
Ao Al o7t & o] & P FelAl 35
S SF37] st SFRE KNR2555E AF2 )5k
TR Al AfE k] 2k (Convex)2t 2H27 (60.7 mm),
(4.9 7|2 2x12A15-8 A3, AdE A
zrejdolgta Wrslal Al FxEle] 239}
S BT, W Zefdo)rt 717 g
FE 714 g FAA ol Aok F49] A
ol& 6.8, Z=EE25E 6.52 UEITH A8AQ

>¥Huf;{mﬂ{;4 Bl
< o o N,
rsgf;m



=9 ttest® B A3} FAAOE
Zt P < 0.001, P < 0.05, P < 0.001,
.05). 325730 SloiA= URP1SF URP10IA] Tz
EF5 2EFO AL By, gAYl el

&AMl =2

= Y4 ER Golden Seed ZEZAE ALA
(AFAAG, FAHZE ¢ 213007-05-2-21 SBI30)°ll
ofaf o] Fo Zew AH| Aol FAL=HU T,
o} Azl B8 & A4, dokd, AR, AR

AT-LelAl FAE=HU T
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