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Fruiting body productivity of Grifola frondosa by various

primordium formation methods
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ABSTRACT: To develop Crifola frondosa as a new commercial product, we investigated the optimal primordium formation
method for bottle cultivation. Primordium formation was initiated on the sixth day in all treatments, but in the T7 treatment,
which consisted of removing old spawn and turning the bottle upside-down, was initiated on the ninth day. The ratio of
primordium formation was at its highest value, 98.9%, in T3 and T7. Among the treatments, T7 produced the highest quality
fruiting bodies and a mushroom yield of 112.8 g in each 850 mL bottle, but its crop cycle time was somewhat longer than those
of the other treatments. These results indicate that appropriate methods for primordium formation in bottle culture could

enhance mushroom quality and productivity.
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Fig 1. Various treatment to induce primordium formation
for bottle cultivation of Grifola frondosa

T1: nonwoven covering, T2: perforated vinyl film covering,
T3: Petri dish covering, T4: Stopper full open, T5: Stopper
partial open, T6: Stopper full open and four punching, T7:
Old spawn removing and turning the bottle upside down
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Table 1. The ratio of primordium formation of Grifola frondosa by various treatments

Primordia developments(%/days)

non-primordia formation

freatment 6 7 8 9 10 11 12 13 14 (%)
T1 14.7 31.1 57.4 73.5 86.3 91.6 94.7 - - 53
T2 17.7 27.1 53.1 71.9 78.3 87.6 91.7 - - 8.3
T3 13.5 333 50.0 59.7 80.2 86.7 98.9 - - 1.1
T4 15.2 37.3 49.5 69.6 75.0 83.9 91.2 94.8 - 5.2
T5 13.2 26.3 32.3 56.2 65.6 79.6 84.8 89.6 - 10.4
T6 11.5 27.6 39.8 57.8 70.6 75.0 79.4 83.3 - 16.7
T7 - - - 23.8 53.95 68.5 88.3 93.8 98.9 1.1

Table 2. Cultivation properties and yield of Grifola frondosa by various treatments for primordium formation
Treatment Spawn running  Initiation of fruiting  Development of Cultivation period  Harvest period Yield
(days) body(days) fruiting body(days) (days) (days) (g/850mL bottle)

T1 30 8 10 48 4 102.5" + 8.56
T2 30 8 10 48 4 98.6"'+10.97
T3 30 8 11 49 7 110.1° + 8.04
T4 30 8 10 48 5 101.6*+11.36
T5 30 9 9 48 5 97.5°+10.33
T6 30 9 10 49 8 95.6' + 9.29
T7 30 10 11 51 3 112.8" + 7.99

™I Different letters within a column are significantly different (p<0.05)

Table 3. Morphological properties of fruiting bodies of Grifola frondosa by various treatments for primordium formation

Treat Cluster of fruiting body Pileus Hunter Value of Pileus’
ment  Long diameter Short' diameter (AVAY Height Width Length  Thickness L . b
(A)(mm) (A)(mm) (mm) (mm) (mm) (mm)

T1 132+ 8.39 107+ 9.75 0.81 74.6+8.53 25.7 49.3 1.26 61.9 4.45 20.8
T2 136+ 6.53 105+ 7.38 0.77 72.7+8.83 25.0 47.6 1.20 60.5 4.58 20.7
T3 144+12.74 99+16.20 0.68 71.2+5.59 24.8 41.7 1.30 61.1 4.37 20.2
T4 141+ 6.01 110+ 9.42 0.78 70.6+8.37 26.5 454 1.19 59.4 4.46 20.9
T5 134+ 9.34 99+11.75 0.73 74.2%5.40 26.4 45.6 1.25 59.7 4.21 20.8
T6 140+10.36 113+ 9.84 0.80 73.5%+8.19 24.7 45.6 1.23 60.4 4.19 20.2
T7 126+ 4.36 112+ 6.13 0.89 66.0+6.53 27.3 64.0 1.38 59.3 4.50 20.7

* A/A : major diameter of cluster of fruiting body/minor diameter of cluster of fruiting body.

® L: lightness, a: redness, b: yellowness.
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Fig. 2. Patterns of fruiting body development of Grifola
frondosa from old spawn (T1~T6) and fresh spawn (T7)



Fig. 3. Growth condition of Grifola frondosa in mushroom
growth tray by old spawn removed and turn the bottle
upside down

HAle] £40] AeE 2y 4 It et

St Auj gt A FAIAY Sl 7e st

*o( 7)ol SIATAL BAfelel 7Hg A gek
S th(Fig. 3.).

o =2 25ty
A TR
471 & 4
o Holzt

= gmom JusA
F ATATE e 2.

ol= BE A FlA 6dA JHAI7E H oY, T
719 )2 9dE thE MRt} 3Y =) wol &2
T3(FHEZ )T T70] 98.9%= 7 =31, AA| Al
He T70] 5192 T A7 46~47Y 1T} 3Y T
742i Yelsth #3232 T332 T7¢] 22 110g3 112¢g
T, T79] Wgo] AdA|o] A E #dat
1, %XEE $-<rsked (e 0.89) ATHAL B Aulel] A
ek gy o 2 Aoke o),

REFERENCES

Chi JH, Kim JH, Ju YC, Seo GS, Kang HW. 2009. Effects of
elevated carbon dioxide on the fruiting initiation and
development of Grifola frondosa. Kor ] Mycol. 37:60-64(in
Korean).

Kim JH, Choi JI, Chi JH, Won SY, Seo GS, Ju YC. 2008.
Investigation on favorable substrate formulation for bag
cultivation of Grifola frondosa. Kor. J. Mycol. 36:26-30.

Mark, M. 2001. Maitake extracts and their therapeutic potential -
A review. Altern Med Rev. 6: 48-60.

Wu MJ, Cheng TL, Cheng SY, Lian TW, Wang L, Chiou SY. 2006.
Immunomodulatory properties of Grifola frondosa in
submerged culture. J Agric Food Chem. 54:2906-2914.



