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Study on molecular identification, nutritional characteristics, and opti-

mal cultivation conditions of two wild Lentinula edodes strains

Qi Wei, Li Yue, Liu Na, Lii Litao, Zhang Min, Song Ying

(Institute of Edible Fungi, Liaoning Academy of Agricultural Sciences, Shenyang 110000, Liaoning, China)

Abstract: To clarify the taxonomic status of two wild shiitake mushroom strains (CBYX and S2)and evaluate their bio-
logical characteristics and cultivation potential, this study employed molecular identification through ITS sequence analy-
sis combined with morphological observation. Single-factor experiments determined the effects of carbon and nitrogen
sources, inorganic salts, temperature, pH, and carbon-to-nitrogen ratio on mycelial growth. Artificial cultivation validated
their fruiting body formation capacity, and the nutritional components and mineral content of the fruiting bodies were mea-
sured. The results indicated that both strains shared 99% ITS sequence similarity with Lentinula edodes, with phylogenet-
ic analysis confirming their classification within the Lentinula genus. Mycelial growth tests revealed optimal growth for
CBYX under sucrose (carbon source) and cornmeal (nitrogen source), while S2 exhibited optimal growth with fructose
and peptone; both exhibited optimal growth under magnesium sulphate as inorganic salt, pH 6.0, and 25 °C. The myceli-
um growth rate of CBYX peaked at a carbon-to-nitrogen ratio of 10: 1, while S2 performed best at 20: 1. Antagonistic cul-
ture tests indicated both strains demonstrated tolerance to Penicillium funiculosum. Both wild shiitake strains produced
normal fruiting bodies under artificial cultivation, with distinct nutritional characteristics in their fruiting bodies. In sum-
mary, this study has clarified the taxonomic position of CBYX and S2 within the genus Lentinula edodes, systematically
revealing the key biological characteristics of both strains. Their distinct nutrient utilisation patterns and differences in
fruiting body composition provide excellent parental material and theoretical basis for the artificial domestication of wild
shiitake and the breeding of specialised variety.
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Fig. 2 Phylogenetic tree of strain CBYX and S2
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Table 1 Effects of different carbon sources on the
mycelial growth rate of strain CBYX and S2 ~ (mm-d")

T Bk Strain

Carbon source CBYX S2

%1 B% Glucose 10.21£1.32 b 10.03+0.20 ¢
FEHE Sucrose 12.14+091 a 11.20+0.40 ab
72 5 H Maltose 10.68+0.77 ab 10.46:0.45 be
WA Fructose 5.58+1.13 ¢ 11.63+0.65 a
AL EE R Soluble starch 5.76£0.45 ¢ 11.36£0.73 a

W FFIAE/NG FRERIRTE 0.05 AKFZER . FE.
Note: Different small letters in the same column indicate signifi-

cant difference at 0.05 level. The same below.
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T A~E NANEIBERAL FLH) CBYX B 22242 KORAS , F~] AN FIBRIRAL B S2 T 222 KRS .
Note: A-E represent the growth state of CBYX mycelium under different carbon source treatments, while F-J represent the growth state of S2

mycelium under different carbon source treatments.
E 3 ATEBRFEXE CBYX.S2 B4 KRS
Fig. 3 Effects of different carbon sources on mycelial growth status of strain CBYX and S2
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Table 2  Effects of different nitrogen sources on the BA BN A KER e, 550 ME: Y ab

mycelial growth rate of strain CBYX and S2 (mm-d") FAMEEREE, BAMSELERER, 2 ANE
o i Strain FRAE 7R ) R 95 o B 2 A IR AR L 2.4
Nitrogen source CBYX S2
B Bean powder 8.35+0.37b 10.58+0.85 b f(E o
o 330 2850, EN gt T 44 A R 2R G 2
%% Bran 8.66+0.15 ab 10.50£0.33 b 24 FAla E_iﬁﬁimwu@ _ "
“A'F Beef extract 8.62+0.02 ab 11.43+0.53 ab I 3 "R CBYX 45 S2 fE /ﬁﬂﬂ AR
TAKHr Cornmeal 9.11+0.11 a 11.06+0.26 ab frsE IR I e A, HLNTERIR B A JOHL i
I FIi Peptone 8.54+0.10 b 11.60£0.24 a KRB, SHMLEHEAREE ZR.

1 A~E AR GUIEALFE ) CBY X 1 22 (A KRS  F~T AN A ZIRAL BE ) S2 B 22 R AR IR AS
Note: A-E represent the growth state of CBYX mycelium under different nitrogen source treatments, while F-J represent the growth state of S2

mycelium under different nitrogen source treatments.
4 TRIREXEK CBYX.S2 B4 KRS
Fig. 4 Effects of different nitrogen sources on the mycelial growth status of strain CBYX and S2
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Table 3 'Effects of different ty!)es of inorganic salts on_ W~ AR A AT AN . K
the mycelial growth rate of strain CBYX and S2 (mm-d") . . P e
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AR 1 9.12+0.75b  8.09+£0.20 ¢ b 6 Fﬁ‘m ’ CEYX 5 §2 W‘jﬁiﬁié?ﬁ H
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Note: A-D represent the growth state of CBY X mycelium treated with different inorganic salts, while E-H represent the growth state of S2 myce-
lium treated with different inorganic salts.
B 5 AEMELNIBIER CBYX.S2 B4 KCIKTSHF M
Fig. 5 Effects of different types of inorganic salts on the mycelial growth status of CBYX and S2
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Fig. 6 Effects of temperature on the mycelial growth rate of B PR A 0 AT £ I pH 6.0 B Kb, b CBYX

strain CBYX and S2 AR KN 9.63 mm-d',S2 N 855 mm-d'. [
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Fig. 7 Effects of carbon nitrogen ratio on the mycelial
growth rate of strain CBYX and S2
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Fig. 8 Effects of pH on the mycelial growth rate of strain
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Fig. 9 Results of confrontation between mycelium
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Fig. 10 Nutrient and mineral content of two wild shiitake mushrooms
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