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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 KNR2518 appeared to be related to the group. The commercially
cultivated strains had convex pileus, 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 ATCC90887 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 DSM8264 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 I'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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Table 2. Growth of species of P. eryngii on different solid media (25°C/7 days/mm)

PDA MCM
Strains

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 41.3 15.5+0.7 32.0+2.8 52.5+0.8 77.0+£2.8 70.0+4.2 494
KNR 2502 18.5+0.7 28.0+1.4 39.5£0.7 46.0+5.7 46.5£2.1 35.7 17.0£0.0 33.0+0.0 43.0+£2.8 63.0+2.8 29.5+2.4 37.1
KNR 2503 18.5+0.7 28.0+1.4 39.5£7.1 46.0+0.8 46.5+0.8 35.7 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+1.4 17.0+1.4 42.0£1.4 56.0+£5.7 56.5£2.0 37.1 14.5+£0.8 18.5+0.8 46.5+0.8 32.0+2.4 74.0+4.2 37.1
KNR 2505 15.5£0.7 16.0£1.4 37.5£0.7 62.5£3.5 65.0£2.8 39.3 15.0£1.4 17.5£0.8 35.0£1.2 63.0£2.8 75.0=1.4 41.1
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 46.5£2.1 66.0£1.2 74.5+0.8 45.6
KNR 2509 19.0+1.4 25.5+2.1 41.0+4.2 52.5+0.8 54.0+1.2 384 18.01.2 29.0+1.4 45.0+1.2 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+1.2 64.0+1.2 41.9
KNR 2511  9.5+0.7 12.5£2.1 19.0+1.4 21.0+1.4 13.0£0.0 15.0 10.5+0.8 13.5£0.8 22.5+£0.7 19.0+1.2 13.0£0.0 15.7
KNR 2512 13.5+0.7 30.0+2.1 455+2.1 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 40.2
KNR 2513 8.0+£0.0 16.0+1.4 13.0£1.4 19.0+£1.2 11.5+0.7 13.5 10.0£1.2 23.5+3.5 29.5+0.8 21.5+0.8 23.5+6.4 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 13.543.5 27.0+1.2 35.0£1.4 45.049.9 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+1.2 27.5+0.8 24.7
KNR 2516 10.3%+1.2 15.1+1.3 21.1£2.1 25.0£1.2 19.5+£2.4 182 11.2+0.8 16.8+1.2 22.3+2.1 30.8+1.2 20.4+2.0 20.3
KNR 2517 13.5+0.7 11.5+£0.7 29.5+0.8 30.5+2.0 37.0+1.2 244 12.0+1.2 19.0+1.2 40.5+0.7 31.5+0.8 24.5+2.4 25.5
KNR 2518 10.5£2.1 13.742.3 22.1£2.1 35.0+£2.0 31.5+2.8 22.6 11.2+12 16.9+2.8 25.8+2.4 39.7+0.8 35.2+2.0 25.8
KNR 2519 15.5+0.7 24.0£2.8 42.5+0.8 68.5+2.1 18.0£2.4 33.7 17.5+0.8 27.5£0.8 47.5£0.8 71.0£1.2 75.5+0.8 47.8
KNR 2521 12.0+1.4 26.0+1.4 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 55.5+£3.5 71.0£1.2 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£1.4 48.0£2.8 54.0+1.2 32.7 14.0£1.4 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 31.044.2 35.0£0.0 53.5£2.1 30.8 13.5+0.8 26.0+£5.7 33.5+£0.8 53.0+1.4 62.0£8.5 37.6
KNR 2525 16.5+0.6 29.0+2.8 44.0+£1.2 65.0+1.2 62.0+2.8 43.3 18.5+0.8 31.0+1.2 54.0£1.2 71.5+0.7 72.0+7.1 494
KNR 2526 14.0+44.2 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 34.2 14.5+0.8 14.0£1.2 42.5£2.1 61.549.2 65.0+0.0 39.5
KNR 2540 17.0+£1.4 22.0+2.8 39.0+£5.7 76.0+5.7 42.5+3.5 39.3 13.54£0.8 17.0+1.2 42.0£1.2 67.5+2.1 68.0+0.0 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 59.542.0 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 46.4 33.2 14.3 23.8 40.0 534 54.3 37.2
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S YL AR € t(Table 2).

A RS A EE, KNR2501°¢] MCM, PDB,
YMG viR oA Z242F 112.0, 146.5, 112.5 mgl & 74 %
< AESTS AN, Yo 2% KNR2514 MCM,
PDB, YMG #jA|ol4 z}7z} 68.5, 1175 146.5 mge], 3
¢ 110.8 mgl & tho g 53 AES 3’&?3—12 H
o=t} viXE 2= PDB7} ASHE Jﬂﬂ AEST 45
o] 102.1 mgS 24 YMGS] 94.31 mg, MCM-4 74.6 mg
BT} Rtk KNR2501S AR elel olo] A&
T AT EHE e Ao Yeh 2 AA Ak
HZ ALSEUH(Table 3).

i, o] el 8 AgYds HAdE Ade
Table 40 W¢} . 58 S=e=-WAAE 5 7P
HjoFo] WE A% KNR25159F 251641522 1994914,
F AL FEFHOZE o]#& savers mountaind A A F
et 2y 2RA 7F A EEA] e ALHKNR2516), o
HYA(KNR2515) AHIAIE 918 F-A2e] 7Hx= &
3] WolF Tt wjo] =& A% KNR25097} 27.8Y
KNR25227} 27.39, KNR2511, 25147} Z+z; 27€2] A

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

MCM PDB

YMG

Strains 01100 ml) (/100 ml) (mg/100 mp)
KNR 2501  112.0 146.5 1125 123.67
KNR 2502 67.5 115.0 1300 10417
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 94.5 68.5 75.67
KNR 2512 71.0 89.0 104.5 88.17
KNR 2513 62.0 128.5 48.0 79.50
KNR 2514 68.5 117.5 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 740 925 60.5 75.67
KNR 2521 83.0 130.5 76.5 96.67
KNR 2522 81.0 124.0 975 100.83
KNR 2523 88.5 109.5 94.0 97.33
KNR 2524 885 107.0 81.5 9233
KNR 2525 72,0 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 77.0 123.5 95.50
KNR 2312 71.0 109.0 121.0 10033
KNR 2322 71.0 91.5 83.0 81.83

Average 74.60 102.06 9431 9032

Table 4. Characteristics of mycelial growth and fruiting body

development
. Days
Strains - - -
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 6.5 153
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 12.0 229
KNR 2511 27.0 15.6 263
KNR 2512 243 9.5 203
KNR 2513 20.0 13.0 213
KNR 2514 27.0 9.0 20.5
KNR 2515 19.0 11.0 238
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 273 8.8 19.9
KNR 2523 26.5 8.3 19.3
KNR 2524 26.8 9.8 18.0
KNR 2525 243 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 243 8.8 18.0
Average 24.7 9.14 18.3
Zro] Basigld), 7t ABol ReE ANH FEHE
AT WA A= Fre] B2 24.7L0130 T v
S22} 7Pg METhs 2 A FAF FH g0 Fol
W F717HS DGEAIAA T AR RS S AT
Sake A 7H A FFsAe] Folithe ojng 7k
o #37] F Aol FdsEE AaE AR &
dho] A USo) 9lojA] KNR25030] 6.5U=24 7
e Eolzk =21, o]l KNR25230] 8.3 24 Wich.
KNR2503& #5571 & 8o 7431 717kl oM &=

153984 7P gobx AsAE T AE T8
3 fAzdo s HriEAnh Lo gE= KNR25213%
25027} 74zt 16.59, 17.59 % gt =789 4219
A FEA8Ul 183Ul KNR2503 v
B} 3U WEOE A 16.4%0] HAEATT oiA

TR AR 7ERI7E AT FEAL Y A
A7kl = Fo] FdAAATE FAAEJL, Ado] £
o FEihgddols 0869 FHATE B w2 A
Aol eS¢ F AU wiFrLedd mpFEx
MCM, PDA’JoIAS] FAMEGHo] B3t HH54eY
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o] AAAATE FAE, A EZ TS G e A S
Aoz 9] Y= AEZ 8T F g2 & F AU
(Table 4).

AHA o] S5l oA EmolE A HEH KNR2312
7F 122.7 mm, KNR23227} 121.0 mm=z & #Holdc}. o
whg 7ol A Auletal = AlEelol AFAA A = o]
7 Al%Zoll= KNR2503¢] 90.7 mm, KNR2521°] 89.6 mm
2 HwA AR}, F7oA AiE= AlE<9] KNR2526,
2539, 2540, 2312, 23229 ARl AMEAY A7]=
108.5 mmeld] BajA =pAA oA EE]et AFe] Had
ol Aol 68.4 mmzE AujdF7t ool HlE| 58.6%
o At mAle] doj= Sa3 FATAAZE FA S}
FAo] B JIFS vt} A AT Hol
30.0 mm, P2 HF-S 20.7 mmE 44.9%2] o]
Bk AulEE Al5Fols KNR23227F 39.8 mmZ $-
IR, SR TFF FSolAE KNR25157}F 25.8 mmZ 7+
& FAL Aol AR E FHFHL RN T8
gk QX Aot Aot vlaste] 1.6~1.78 Y 55
I AFOE BREIL 2 ool Bto] AYAA &

Table 5. Characteristics of fruiting body in P. eryngii
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ALTE Ao AFFOE QA=A J=H], KNR2512
o] Lzto] 43.6, KNR2501°] 49.4% $-Falqich. Ha o
& ZpAS KNR25159] 82.00]3% TR0 & KNR2513
o] 81.8, KNR2511¢] 81.4% H]w3 ¥l 7RIS 7|3
ATk KNR25163+ KNR2518S wol7} x| gkgrom,
KNR2511, 2513, 25152 @o]7} of g3 =812 0] 20
Y o]Fo g Zojr FFAAR AREsl=H B2 Algho]

HEE AlEo® H7HEA. Wol7t HA] v o# ¢

> o ox

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

(mm) (mm) (mm) (2 1~9) L a b
KNR 2501 53.5 17.1 383 15.4 23 494 7.2 15.4
KNR 2502 552 17.9 34.6 13.8 1.5 67.1 6.1 18.1
KNR 2503 90.7 19.3 39.9 27.6 4.0 64.1 53 16.5
KNR 2504 82.6 20.6 39.5 249 2.5 57.3 6.3 153
KNR 2505 70.3 20.1 34.9 19.5 1.8 57.0 5.8 14.1
KNR 2506 63.5 16.5 29.5 14.5 1.4 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 15.9 24.7 9.0 1.1 49.9 53 12.7
KNR 2511 64.1 243 14.0 19.5 1.6 81.4 4.2 22.4
KNR 2512 78.2 20.3 30.0 21.7 1.9 43.6 5.9 12.3
KNR 2513 55.7 313 29.7 26.0 22 81.8 2.6 16.9
KNR 2514 77.9 19.3 34.8 224 1.6 55.6 5.1 13.5
KNR 2515 41.5 25.8 27.8 15.0 1.3 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 18.3 1.8 58.3 53 15.0
KNR 2521 89.6 19.0 34.9 25.0 2.6 67.7 53 18.4
KNR 2522 83.9 19.9 383 26.3 24 56.2 53 14.1
KNR 2523 72.1 18.3 384 20.8 1.8 58.2 4.9 13.7
KNR 2524 74.0 22.9 433 36.3 3.0 59.0 4.5 12.7
KNR 2525 61.4 19.8 28.5 17.1 1.6 65.0 4.1 15.3
KNR 2526 74.1 23.0 38.8 26.3 2.6 57.6 4.6 12.5
KNR 2539 115.3 335 51.5 81.9 74 59.3 4.8 13.0
KNR 2540 109.6 334 49.6 75.9 59 54.6 4.7 12.0
KNR 2312 122.7 36.0 53.3 83.3 73 56.1 5.9 153
KNR 2322 121.0 39.8 53.8 83.8 8.1 56.9 55 14.8
Average 713 213 339 27.9 2.7 56.9 4.8 143

*Color : L : lightness, a : redness, b : yellowness.
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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 + Plane Ivory 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
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