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ABSTRACT: In this study, we investigated the properties of incubation and growing of Pleurotus eryngii in addi-
tion to the mycological properties to use them as basic data for breeding. The speed of mycelial growth on the
MCM was faster than on the PDA. The biomass in the PDB broth culture was higher than in the MCM and
YMG broth culture. KNR2515 and KNR2516 required 19 days for growth of mycelia on commercial sawdust
media. KNR2503 required 6.5 days and 15.3 days for pin-heading and harvesting, respectively. In morphological
properties by the mushroom, the heights of KNR2312 and KNR2322 were 122.7 and 121.0 mm, respectively. The
thickness of KNR2322 and KNR2513 were 39.8 mm and 31.3 mm, respectively. The weight of KNR2524°s fruiting
body was 36.3 g, which is good as wild strain. The quality of fruiting body of KNR2503 was 4.0 in comparison
to the score 7 of commercially cultivated strains. KNR2512 had the darkest color of pileus with L value 43.6. The
slow growing strains, KNR2511, KNR2513, and KNR2512 had the bright pileus with L value 80. In morphological
characteristics, KNR2511, KNR2513, and KNR2515 had white lamellar and plane pileus. The three strains are sup-
posed to be the same group and KNR2516 and KINR2518 appeared to be related to the group. The commercially
cultivated strains had convex pilens, KNR2502, KNR2503, KNR2504, KNR2521, and KNR2525 had infundibuli-
form, and the other strains had plane pileus. Several strains were valuable for breeding, KNR2503 for growth rate,
KNR2512 for pileus color, and KNR2312, KNR2322, KNR2503, and KNR2513 for the quality.
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Table 1. Details of the 27 strains of Pleurotus eryngii used in

this study
Code no. Source Geographical origin
KNR 2501  ASI 2302 Unknown
KNR 2502  ASI 2125 Unknown
KNR 2503  ASI 2155 Unknown
KNR 2504  ASI 2317 Unknown
KNR 2505  ASI 2320 Unknown
KNR 2506  ASI 2326 Unknown
KNR 2509 ATCC90888 France
KNR 2510 ATCCO90887 France
KNR 2511  ATCC96054 Hungary
KNR 2512 MUCL31181
KNR 2513 MUCL31538 Iran, Savers mountain

KNR 2514 MUCL31685 Italy, Mauritus

KNR 2515 MUCL34662 Iran, Savers mountain

KNR 2516 MUCL34663 Iran, Savers mountain

KNR 2517 MUCL34664 Iran, Dena mountain

KNR 2518 MUCL34665 Iran, Tchevan province
KNR 2519 MUCL34679 Greece, northeastern, Evos area
KNR 2521 MUCL34678 Greece, Crete, Lassithi, area
KNR 2522 DSMB8264 Unknown

KNR 2523 DSM9619 Unknown

KNR 2524 CBS100.82  Czech, Bratislava

KNR 2525 CBS613.91  Spain, Madrid

KNR 2526 Farmer

KNR 2539 Farmer

KNR 2540 Farmer

KNR 2312 Farmer

KNR 2322 Farmer

ATCC : American Type Culture Collection (USA). CBS : Centraal-
bureau voor Schimmelcultures, Fungal and Yeast Collection (Nether-
lands). MUCL : Mycotheque de 'Universite catholique de Louvain
(Belgium). DSMG : DSMZ-Deutsche Sammlung von Mikroorganis-
men und Zellkulturen GmbH (Germany). ASI : Agricultural Science
Institute (Korea).
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Complete Media)| A& A3t 25°CellA] At st
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FHE A Hg AFLol= PDAYA 33.24
mm, MCMoIA 37.17 mm% MCMOIA © 53815t
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KNR25257} 43.3 mm, KNR23227} 43.2 mmZ 73 W
E PAAEEE BYY. MCMdIAM e AAess
KNR25259F KNR2501°] Z}7} 49.4 mm, 49.4 mmEZ
2 AAS B9tk KNR25255 PDAY MCM HiR|ofA]
7V ARl WhE Z10 R ZAbE ], wWE AEA A
o] 718 AR ARHIY. 258 A2 A
22719 10°CIIAE KNR2502, KNR2503, KNR25097}
PDAMIA z+zb 18.5 mm, 18.5 mm, 19.0 mm= "5k,
MCMAI A= KNR2509, KNR2510, KNR25257}F ZH2}
18.0, 18.0, 18.5 mm= 31tk KNR2509% PDA,
MCM iAo 258 HFE 7|8t 28 Tt
AR ARFHNUT. FARF ] wWE A%o] WA
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of FEAA AuEAA T8 g M F I
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KNR2505904 242 70.5 mm, 65.0 mm, MCMAIA &
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SRS AH 2EE QAR 25°C ZANAM Y FAG
< PDAAYIA KNR25400] 76.0 mm, MCMAAE

SIATHE 5, 2000). 2= FFFH AFET dojA  KNR25010] 77.0 mmZ 3-2] AA] FAo £ =A
Table 2. Growth of species of P. eryngii on different solid media (25°C/7 days/mm)
PDA MCM
Strains - S - 5 5 :
10°C 15°C 20°C 25°C 30°C Av. 10°C 15°C 20°C 25°C 30°C Av.

KNR 2501 14.5£0.7 21.5+2.1 44.5£0.7 68.5+2.0 57.5+0.8 413 15.5+0.7 32.0+£2.8 52.5+0.8 77.0£2.8 70.0+4.2 49.4
KNR 2502 18.5+0.7 28.0+1.4 39.5£0.7 46.0+5.7 46.5%2.1 357 17.0+£0.0 33.0£0.0 43.0£2.8 63.0£2.8 29.542.4 37.1
KNR 2503 18.5£0.7 28.0£14 39.5+7.1 46.0+0.8 46.5£0.8 357 17.0+0.8 33.0+0.8 43.0+2.8 63.0+£2.0 29.5+4.9 37.1
KNR 2504 14.0+14 17.0£14 42.0+14 56.0+5.7 56.5+2.0 37.1 14.5+£0.8 18.5£0.8 46.5£0.8 32.0£24 74.0+42 37.1
KNR 2505 15.5£0.7 16.0+1.4 37.5+0.7 62.5£3.5 65.0+2.8 393 15.0+14 17.5£0.8 35.0+1.2 63.0+2.8 75.0+1.4 4I1.1
KNR 2506 14.5+0.7 22.5+0.6 39.0£1.4 69.0+1.4 60.5£0.8 41.1 16.0+0.0 25.0£1.2 46.542.1 66.0£1.2 74.5+0.8 45.6
KNR 2509 19.0£1.4 25.5+2.1 41.0+42 52.5+0.8 54.0+1.2 384 18.0+1.2 29.0£1.4 45.0£12 62.0£1.2 71.5+2.1 45.1
KNR 2510 15.5+0.7 24.0£0.0 44.5+2.1 64.5£0.8 52.0£7.1 40.0 18.0+1.2 28.5£0.8 44.0£2.8 55.0+12 64.0£1.2 41.9
KNR 2511 9.5+0.7 12.5+2.1 -19.0£1.4 21.0+£14 13.0+£0.0 150 10.5+0.8 13.5+0.8 22.5+0.7 19.0£12 13.0£0.0 15.7
KNR 2512 13.5£0.7 30.0£2.1 45.542.1 55.542.8 54.5£1.2 39.8 16.5+0.8 29.0+1.4 50.5£0.8 69.5+0.8 35.5%1:2 402
KNR 2513 8.0+£0.0 16.0+14 13.0£14 19.041.2 11.5+0.7 13.5 10.0¢1.2 23.5£3.5 29.5+0.8 21.5£0.8 23.5+64 21.6
KNR 2514 10.5£0.7 23.0£0.0 30.0+2.8 51.0+1.2 53.5+0.7 33.6 13.5£3.5 27.0+12 35.0+1.4 45.0+99 60.5:0.8 36.2
KNR 2515  9.5+0.7 16.0£0.0 17.0£7.1 18.0+1.2 28.5+2.0 17.8 11.5£0.8 18.0£0.0 33.5+0.8 33.0£12 27.5+0.8 24.7
KNR 2516 10.3+1.2 15.1£13 21.142.1 25.0¢12 19.5#2.4 182 11.2£0.8 16.8+12 22.3+2.1 30.8+1.2 204420 203
KNR 2517 13.5£0.7 11.5£0.7 29.5+0.8 30.542.0 37.0+12 24.4 12.0+1.2 19.0£1.2 40.5£0.7 31.5+0.8 24.542.4 255
KNR 2518 10.5+2.1 13.7£23 22.142.1 35.0+2.0 31.5£2.8 22.6 11.2%12 169428 25.84+24 39.7+0.8 352+2.0 25.8
KNR 2519 15.5+0.7 24.0+2.8 42.5+0.8 68.5+2.1 18.0424 33.7 17.5+0.8 27.5£0.8 47.5+0.8 71.0+12 75.5£0.8 47.8
KNR 2521 12.0+1.4 26.0£14 28.5+0.8 57.5+0.8 45.0+£2.8 33.8 10.5£0.8 25.5%0.8 45.0+0.0 55.543.5 71.0£12 41.5
KNR 2522 17.5%0.7 22.5+0.7 28.5+0.8 59.0+1.2 61.5£2.1 37.8 15.5+0.8 20.5+2.1 39.5+2.1 53.5+2.1 70.0+2.8 39.8
KNR 2523  8.0£0.0 19.5+0.7 34.0£14 48.0+2.8 54.0£1.2 32.7 14.0+14 26.5£0.8 34.5+2.1 56.5£4.9 62.0+7.1 38.7
KNR 2524 14.0£1.3 20.5+2.1 31.0#4.2 35.0+0.0 53.542.1 30.8 13.5£0.8 26.0£5.7 33.50.8 53.041.4 62.0+8.5 37.6
KNR 2525 16.5+0.6 29.082.8 44.0£1.2 65.0+1.2 62.0+2.8 43.3 18.5+0.8 31.0£12 54.0+1.2 71.5£0.7 72.0+7.1 494
KNR 2526 14.0+4.2 20.5+0.7 37.5£0.8 50.0+7.1 54.5£0.8 353 12.5+0.8 24.5+0.8 36.0+1.2 54.5£3.5 64.5+2.1 384
KNR 2539 14.0£1.4 23.0+1.4 37.5%1.2 47.5+0.8 49.0+1.4 342 14.5+0.8 14.0£1.2 42.542.1 61.5492 65.0+0.0 395
KNR 2540 17.0£1.4 22,0£2.8 39.0+5.7 76.0+5.7 425435 393 13.5:0.8 17.0+12 42.0+12 67.5£2.1 68.040.0 41.6
KNR 2312 13.5+0.7 30.0+2.8 45.5£2.0 55.542.0 54.5+0.8 39.8 14.0+0.0 25.5+2.1 48.0+£5.7 66.0£1.4 61.5£3.5 43.0
KNR 2322 16.0£1.4 27.5+0.7 42.5+2.0 59.5£2.0 70.5£4.9 432 15.0+0.0 25.0+1.2 43.0£0.0 60.5+4.9 66.0£0.0 41.9

Average 13.8 21.7 34.6 49.7 464 332 14.3 23.8 40.0 534 543 372
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& ZAtial AR E TH(Table 2).

AR AAEES A e, KNR2501°] MCM, PDB,
YMG ¥R ollA 242t 112.0, 146.5, 112.5 mge 2 7Hg &
& AEFS AN, o 2= KNR2514 MCM,
PDB, YMG HiA]ollA zFz} 68.5, 117.5, 146.5 mgol, B
7 1108 mgl & o2 953 AEF AdsHE B

ZFoh, WA ¥ 2= PDBV A W UES I4T
ol 102.1 mgl 24 YMG2] 94.31 mg, MCM®| 74.6 mg
B} 943kt KNR2501S #AHEgA 0l o]of =
ZF PAFEE 953 Aoz e} 2 AdA AE
BZ ALE#t(Table 3).

wiok, wo] a3 58 4209S BAHE e
Table 49 U¢} ot 8% S=eleisiAs 5 7F3
Hioko] WE AB-L KNR2515%} 251641502 194<1d],
= AEe FEHOT ol&Y savers mountainol|A HF
Pt} 2} AR FAEA GAVHKNR2516), ©f
H$M (KNR2515) AHAE 18 faA9e 7 A
23] dojgr}. vjoko] =& AE-S KNR25097} 27.8%,
KNR25227F. 27.39, KNR2511, 25147} Z+zh 27€9] A

Table 3. Biomass of species of P eryngii cultured in broth
media (25°C/7 days/mg)

MCM PDB YMG

Swains 61100 m) (mg/100 ml) (mg/100 ml) Ave.
KNR 2501 112.0 146.5 1125 123.67
KNR 2502 67.5 115.0 1300 104.17
KNR 2503 7.5 103.5 1240  100.00
KNR 2504 68.5 107.5 103.5 93.17
KNR 2505 48.0 84.0 77.0 69.67
KNR 2506  83.0 97.5 102.5 9433
KNR 2509 60.0 83.5 112.0 85.17
KNR 2510 88.0 106.5 1205 105.00
KNR 2511 64.0 945 .. 685 75.67
KNR 2512 71.0 89.0 104.5 88.17
KNR 2513 62.0 1285 . . 480 79.50
KNR 2514 . 685 1175 . 1465 11083
KNR 2515 68.0 93.0 . 735 78.17
KNR 2516 - 64.0 89.0 68.3 73.77
KNR 2517 515 78.5 56.0 62.00
KNR 2518 873 102.1 79.5 89.63
KNR 2519 740 92.5 60.5 75.67
KNR 2521 83.0 130.5 76.5 96.67
KNR 2522 81.0 1240 - 975  100.83
KNR 2523 88.5 109.5 94.0 97.33
KNR 2524 88.5 107.0 81.5 92.33
KNR 2525 720 91.5 100.0 87.83
KNR 2526 83.5 79.5 75.0 79.33
KNR 2539 80.0 107.5 107.0  98.17
KNR 2540 86.0 770 . 1235 95.50
KNR 2312 71.0 109.0 121.0  100.33
KNR 2322 71.0 915 - 830 81.83

Average 74.60 102.06 9431 9032

Table 4. Characteristics of mycelial growth and fruiting body

development
Strains Pays
for incubation for pinheading for harvest

KNR 2501 24.5 9.3 19.3
KNR 2502 23.8 9.3 17.5
KNR 2503 25.8 6.5 15.3
KNR 2504 24.0 9.5 18.5
KNR 2505 26.3 10.0 19.0
KNR 2506 24.0 10.0 18.9
KNR 2509 27.8 10.0 19.7
KNR 2510 243 12.0 22.9
KNR 2511 27.0 15.6 26.3
KNR 2512 24.3 9.5 20.3
KNR 2513 20.0 13.0 21.3
KNR 2514 27.0 9.0 20.5
KNR 2515 19.0 11.0 23.8
KNR 2516 19.0 - -
KNR 2517 21.0 13.0 25.5
KNR 2518 25.0 - -
KNR 2519 26.8 9.5 18.0
KNR 2521 243 8.8 16.5
KNR 2522 27.3 8.8 19.9
KNR 2523 26.5 8.3 19.3
KNR 2524 26.8 9.8 18.0
KNR 2525 24.3 11..8 20.6
KNR 2526 26.0 8.5 18.9
KNR 2539 25.8 8.0 18.8
KNR 2540 26.0 9.0 18.5
KNR 2312 25.0 8.7 18.0
KNR 2322 24.3 8.8 18.0

Average 24.7 9.14 18.3

Zro] PO, 7 A5 BEaE XA FTHS
ATt WA AYE e BFE 24.7H0I ATk vk
&%y} 714 wmathe AL A7 @A FH &0l oA
WA 7HS A AN wggTe] AMESES 9T,
T35 AR A THsA0l EolRltke ¢nlE 7Rl
th #57] 3 AuAle] Edsh=d AaHE AIE] 2
o] AQ g glojd KNR25030] 6.54ZA 7pg w
2] wol7} 2, o]ojx] KNR25230] 8.3UZEA WiiTh.
KNR2503& @571 & S8 Zdzle 712 o=
153424 7FF ol A8AIgE 258 F e T8
3 fRAdos HrEATh o 2E KNR2521%
250271 242k 1659, 17.59 2 Btk 48 3444
HFHol 434289 18.3Y0l ATt KNR2503-2 Hd
Hr} 3d WEo=Z A 16.4%2] MAEAT}L oM &
Z2A2 AT 7E7F ST FEAQ YT WYL s
A7l Fo| AAAA I FAHNL, Ado] 29U
o} 2 ddE 0.869 ARATE B 52 AHB
Al Jes & F It Higredd mREPRE
MCM, PDARIA Sl FAAZdo] gk ASLedt
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Ho) A 7t FAH, HEZTHFoM Y FAME S
dole 9] e ASE 48 F gles ¢ T It
(Table 4).

AA 2] AEEA N oA EolE AT B KNR2312
7} 122.7 mm, KNR23227} 121.0 mm&E & Holgo}h ¢
whsol A Al e ATl A A Bl =
1 AZEZolE= KNR2503°] 90.7 mm, KNR2521¢] 89.6 mm
2 "w3 Atk w4 A= A KNR2526,
2539, 2540, 2312, 23229] HFAQl AL F7|=
108.5 mm¢&ld] Bl =AA N B AZe By
¢l ol 68.4mmE AulFF7}t oPIEF BlF] 58.6%
O 4t WAl dole 583 A4 E FAY
E4o] B 9L nHt. hFAE Aulae] ol
30.0 mm, SFFFY] HH2 20.7 mmE 44.9%2] 2o]E
B9k AMEE AESdE KNR232271 39.8 mmE S
F3RaL, oHTF FollA= KNR25157) 25.8 mmZ 7F
F FAE Aseldtt. AAFE FEATHLALEA %&
g X Uk, tiFAet Bt} 1.6~1.78 Ao SF
I AFLE BREL 2 ol dddo= Zto] AUAIA &

Table 5. Characteristics of fruiting body in P, eryngii

AEZ fFEFol zto] ¥AA fe] AT} Aui=Ee &
Z9] ZPAA/OEA L] Hadl H]7F 1.50]1903, oA llA
FRAZ FFE 1.60130th 5] RFAe| & AB5L=e
KNR25015 2503¢] 99tk FAE 5409 493 3
FATH 000 Be 55 °‘°W 7 Qs
EFHA Y= 7ol AuliEE AlTS 75~80 gol AL,
oRE A= KNR2547} 36.3 g0 & 7}1} F3}gFo] ok
31, KNR25030] 27.6 g2 2 9-<r313itt. 82 KNR2322,
2312, 2540, 25397} Z+z} 8.1, 7.3, 5.9, 742 311,
KNR2503°] 4.0, KNR2517, 25247} 3.00.2 H|w3 {5
st} SFAAZ AT 7R AT AHEA 9 2L
HETE AAolA AFELE JIAHI =, KNR2512
9] Lzto] 43.6, KNR2501°] 4948 953ttt Hx
L 7S KNR25159] 82.001% tfeo® KNR2513
o] 81.8, KNR25110] 81.4% H|Z¥ ¥& 7ML 7ix 7
th KNR25163 KNR25182 o)zt XA dgton,
KNR2511, 2513, 25152 o)/t o€z $84ad0] 20
A oo g oA SFLAE ARt B2 Alghe]
N2 AToZ FrHEAY, o)t HA] @A ol &

Strains Height Dia. of stipe Dia. of pileus Weight Quality Color*

(mm) (mm) (mm) ® 1~9 L a b
KNR 2501 535 17.1 383 154 23 49.4 72 15.4
KNR 2502 55.2 17.9 34.6 13.8 1.5 67.1 6.1 18.1
KNR 2503 90.7 193 39.9 276 4.0 64.1 5.3 165
KNR 2504 82.6 20.6 39.5 249 2.5 573 63 . 153
KNR 2505 70.3 20.1 34.9 19.5 1.8 570 58 14.1
KNR 2506 63.5 16.5 29.5 145 14 55.6 6.6 15.8
KNR 2509 84.0 15.0 30.0 10.0 1.5 63.7 6.0 19.7
KNR 2510 55.0 159 24.7 9.0 1.1 49.9 53 127
KNR 2511 64.1 24.3 14.0 19.5 1.6 81.4 42 224
KNR 2512 782 20.3 30.0 21.7 1.9 43.6 5.9 123
KNR 2513 55.7 313 29.7 26.0 22 81.8 26 169
KNR 2514 77.9 193 34.8 224 1.6 55.6 5.1 135
KNR 2515 41.5 25.8 27.8 15.0 13 82.0 3.6 222

KNR 2516 - - - - - - - -
KNR 2517 70.0 25.0 40.0 20.0 3.0 79.4 5.0 13.6

KNR 2518 - - - - - - - -
KNR 2519 59.6 20.5 36.6 183 1.8 583 5.3 150
KNR 2521 89.6 19.0 349 25.0 26 67.7 5.3 18.4
KNR 2522 83.9 19.9 383 263 24 56.2 53 14.1
KNR 2523 72.1 183 384 20.8 1.8 582 4.9 137
KNR 2524 74.0 229 433 36.3 3.0 59.0 45 127
KNR 2525 61.4 19.8 28.5 17.1 1.6 65.0 41 153
KNR 2526 74.1 23.0 38.8 26.3 26 57.6 4.6 125
KNR 2539 1153 33.5 51.5 81.9 7.4 59.3 48 13.0
KNR 2540 109.6 334 49.6 75.9 5.9 54.6 47 12.0
KNR 2312 122.7 36.0 533 83.3 73 56.1 5.9 153
KNR 2322 121.0 39.8 53.8 83.8 8.1 56.9 55 148
Average 713 21.3 33.9 279 2.7 56.9 4.8 143

*Color : L : lightness, a : redness, b : yellowness.
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ATES EefE A9H 549& KNR25112 A3k
' q #2]" Ro|H(Table 5).
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Fig. 1. The morphological properties of fruiting body of Pleurotus eryngii.
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Table 6. Morphological properties in Pleurotus eryngii

Strain Shape of pileus Color of lamellar Shape
KNR 2501 Plane Ivory Thin short
KNR 2502 Infundibuliform Ivory Thin short
KNR 2503 Infundibuliform Ivory Spindle shape
KNR 2504 Infundibuliform + PlanelIvory Thin short
KNR 2505 Plane Fale brown Thin short
KNR 2506 Plane Ivory Thin short
KNR 2509 Plane Ivory Thin short
KNR 2510 Plane Ivory Thin short
KNR 2511 Plane ‘White Thin short
KNR 2512 Plane Ivory Thin short
KNR 2513 Plane White Thin short
KNR 2514 Plane Fale brown Thin short
KNR 2515 Plane White Thin short
KNR 2516 - - -
KNR 2517 Plane Ivory Thin short
KNR 2518 - - -
KNR 2519 Plane Ivory Thin short
KNR 2521 Infundibuliform+Plane Ivory Thin short
KNR 2522 Convex Fale brown Thin short
KNR 2523 Plane Ivory Thin short
KNR 2524 Plane Ivory Thin short
KNR 2525 Infundibuliform+Plane Ivory Thin short
KNR 2526 Convex Ivory Thin short
KNR 2539 Convex Ivory Thick long
KNR 2540 Convex Ivory Thick long
KNR 2312 Convex Ivory Thick long
KNR 2322 Convex Ivory Thick long

FrelRHAL 7|34 oy T 252 BREE
ZoZ 4EA e, E45F, DNAFFAA Y 4o
oJ3hd XHAH 4Rt} 7FEo|yo] geFes b
FAMdol Be Aoz LeA YrH(Zervakis ef al., 2001).
£ drae] FeFd B 93 F= KNR2511,
2513, 25157 2L g9 &3t AoE FAHI,
KNR2526, 2539, 2540, 2312, 23227} & 189 Ao
AR " 283, KNR2502, 25030) B]&sta, o] =2
7 KNR2504, 2521 25257F Wb AFOoR %%ﬂ
Ao 2 FAHAH(Fig. 1 E Table 6).
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