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Characteristics of a new Hypsizigus marmoreus variety ‘Yunseul’
with little bitterness and high yield

Jun-Yeong Choi*, Bok-Eum Shin, II-Seon Baek, Yeon-Jin Kim, Jeong-Han Kim, Jong-In Choi, Tai-Moon Ha,

and Gu-Hyun Jeong

Gyeonggi-do Agricultural Research & Extension Services, Hwaseong, 18388, Korea

ABSTRACT: This study was conducted to diversify the cultivation of mushroom items and develop a competitive variety of
Hypsizigus marmoreus. We focused on developing Hypsizigus marmoreus with lower bitterness, likable shape, and high yield. We
have collected and tested characteristics of genetic resources from domestic and abroad since 2019. Breeding (2019),
characterization (2020), productivity test (2021), and farm demonstration test (2021) have been sequentially conducted. We bred
the new variety ‘Yunseul’” with unique traits. The optimal temperature for mycelial and fruit body growth were 22-25°C and 15—
18°C, respectively. It was similar to the control variety (Mangadak-2Ho) in the pileus form (hemispherical shape) and the
cultivation period. However, it was thinner and longer than the control variety with the pileus diameter, thickness, stipe diameter,
and length being 19.9 mm, 7.0 mm, 9.4 mm, and 86.3 mm, respectively. The effective number of fruit bodies was 47.8 in bottle
cultivation, which was more than that of the control variety. The yield was 197.4 g/bottle (1,100 cc), which was 30% higher than
the yield of the control variety, 151.9 g/bottle (1,100 cc). The parent and control varieties were also incubated alongside the new
variety. The somatic incompatibility line was distinct. The band pattern in the mycelial DNA PCR reaction was different from that
of the parent and control varieties, confirming the hybrid species.
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Fig. 1. Breeding schematic on ‘Yunseul’
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Table 1. Mycelial growth of “‘Yunseul’ at different temperature

Mycelial growth(mm/12days)

Variety
19°C 22°C 25°C 28°C 31°C
Yunseul 68.6+4.4 80.1+1.4 85.0+15 50.4+3.1 26.2+2.4
Manga-
dak-2Ho 63.8+6.2 71.3+1.2 84.74#2.7 39.6+34 17.5t1.4

(control)

Table 2. Proper temperature of ‘Yunseul' according to growth
steps

Temperature for Temperature for
. . Temperature for .
Variety mycelium in-heading(°C) fruit body
incubation(°C) P & growth(°C)
Yunseul 22~25 15~18 15~18
Mangadak-2Ho =, ) 15~18 15~18
(control)

Left::Mangadak-2Ho, Right:: Yunseul

Upper left: GMHM42033, Upper right: GMHM42049
Below: Yunseul

Fig. 2. Mycelial dual incubation of ‘Yunseul' and control
variety(left) / “Yunseul’ and parental strain(right)
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M: maker, 1: Yunseul, 2: GMHMA42033-11(monospore of parental 1), 3: GMHM42049-37(monaspore of parental 2),
4 Mangadak-2Holcontrol)

Fig. 3. RAPD DNA band pattern of "Yunseul' and parental
strains
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Fig. 4. Difference of fruit body shape between ¢Yunseul’(above)
and control variety ‘Mangadak-2Ho’(below)
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Table 3. Required days of “Yunseul’ according to growth steps in productivity test

. Days for mycelium incubation & Days for pin-heading  Days for fruit body Days for
Variety . .
post-incubation (days) (days) growth (days) total growth (days)
Yunseul 90 15 8 113
Mangadak-2Ho (control) 90 13 11 114
Table 4. Fruit body color of "Yunseul’
Pileus Stipe
Variety
L a b L a b
Yunseul 46.1 3.9 14.3 75.4 0.7 7.5
Mangadak-2Ho (control) 38.2 3.6 11.9 79.1 0.8 94
% L-lightness, a-red(+)/green(-), b-yellow(+)/blue(-)
Table 5. Morphological characteristics of *Yunseul’
. Diameter of pileus Thickness of pileus Diameter of Length of Number‘ of effective
Variety (mm) (mm) stipe (mm) stipe (mm) fruit body
P P (No./bottle)
Yunseul 19.9 7.0 9.4 86.3 47.8
Mangadak-2Ho (control) 23.3 9.3 10.2 79.9 31.0
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Table 6. Fruit body physicality of “Yunseul’
. Strength Hardness Springness Gumminess Brittleness
Variety 2 2
(kg/cm”) (kg/cm) (%) (kef) (kgf)
Yunseul 0.26 0.52 68.4 0.68 0.47
ileus -
P Mangadak-2Ho 0.18 0.38 68.7 0.53 0.36
(control)
Yunseul 0.53 0.12 86.6 1.53 1.35
stipe B
Mangadak-2Ho 0.26 0.55 73.8 0.69 0.53
(control)
Table 7. Palatability test of *Yunseul
Variety Shape Scent Texture Taste Bitterness® Palatability
Yunseul 3.7 3.7 3.9 4.0 2.3 39
Mangadak-2Ho (control) 3.8 34 33 2.9 4.1 2.7
* Bitterness(level5): ‘not bitter at all’(1) to ‘very bitter’(5), evaluated after blanching in water at 100°C for 60 seconds
Table 8. Fruit body yield of "Yunseul’ in productivity test
Yield A f yield
. wverage of yie
Varlety 1st 2nd 3rd (OAY (g/botﬂe)
(g/bottle) (g/bottle) (g/bottle)
Yunseul 201.3 190.5 200.3 3.0 197.4*
Mangadak-2Ho (control) 146.0 144.5 165.1 7.5 151.9"

*® Different letters within a column are significantly different (p<0.05)

Table 9. Required days of “Yunseul’ according to growth steps in farm test

Days for mycelium incubation &

Days for pin-heading

Days for fruit body Days for total growth

p
R

Variety post-incubation (days) (days) growth (days) (days)
Yunseul 80 14 7 101
Mangadak-2Ho (control) 80 17 7 104
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Table 10. Fruit body characteristics and yield of “‘Yunseul’ in farm test

Diameter of Thickness of

Diameter of

Length of ~ Number of effective

Variety pileus pileus stipe stipe fruit body ( /Slf(e){c(tile)
(mm) (mm) (mm) (mm) (No./bottle) §
Yunseul 19.9 7.0 9.4 86.3 47.8 180.0*
Mangadak-2Ho (control) 23.3 9.3 10.2 79.9 31.0 101.6°
*® Different letters within a column are significantly different (p<0.05)
% Growth condition: Temperature 16+£10C, CO2concentration below 3,000 ppm, relative humidity 95%
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