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Abstract: In filed cultivation, the ambient temperature cannot be precisely regulated, then
temperature stress is an important factor affecting the growth and development of Morchella
importuna. Antioxidant enzymes and antioxidant active substances are important factors for M.
importuna to resist stress. Under temperature stress, mycelia are able to increase corresponding
enzyme activity to reduce the accumulation of reactive oxygen species and to reduce the
damage to cells. The effects of different temperatures on the growth of mycelium, antioxidant
enzyme activity (sueroxide dismutase, catalase, glutathione reductase, and glutathione
peroxidase), gene expression and antioxidant active substances are studied. As a result, in the
temperature range of 5-25°C, with the increase of temperature, the growth rate of mycelia is
accelerated, and the aging rate of mycelia is accelerated. It was found that SOD, GPX and GR had
higher activity at low temperature, and CAT had higher activity at high temperature. The content
of antioxidant active substances, such as reduced ascorbic acid (AsA) and reduced glutathione
(GSH), increased with the increase of temperature. The content of H,0,, 0> and MDA in M.
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importuna hyphae increased with the increase of temperature. Therefore, under temperature

stress, M. importuna activate different antioxidant enzymes and antioxidant active substances to

reduce the content of reactive oxygen species and alleviate mycelial damage. Our study provides

basic data support for regulation of temperature effecting quality of spawn and the optimization

of cultivation conditions of M. importuna.

Key words: Morchella importuna, antioxidant enzymes, gene expression, active oxygen

R Morchella spp. )& TR & F
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Fig. 1 Effects of different temperature treatments on
the growth and morphology of Morchella importuna
hyphae. A: Growth rate of mycelia; B: Growth of
mycelia in petri dishes at different temperatures; C:
Microscopic morphology of mycelia at different
Different
letters indicate significant difference (P<0.05). The
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same below.
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Fig. 3 Effects of different temperature treatments on antioxidant enzyme activity of Morchella importuna. A:
SOD activity in mycelia at different temperatures; B: CAT activity in mycelia at different temperatures; C: GR
activity in mycelia at different temperatures; D: GPX activity in mycelia at different temperatures.
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Fig. 4 Effects of different temperature treatments on
Morchella
importuna. A: AsA content in mycelia at different

antioxidant active substances in
temperatures; B: GSH content in mycelia at different

temperatures.
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Fig. 5 Effects of different temperature treatments on antioxidant enzyme gene expression in Morchella

importuna. A: The expression level of sod in mycelia at different temperatures; B: The expression level of cat in

mycelia at different temperatures; C: The expression level of gr in mycelia at different temperatures; D: The

expression level of gpx in mycelia at different temperatures.
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