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with an annual output of more than 2 500 000 tons and the cultivation scale became first place in the
world. Spawn preservation is the foundation of cultivation and breeding of new varieties. However,
weak research about spawn preservation has become a bottleneck that restricts the further
development of F. velutipes industry in China. [Objective] To establish an efficient, low-cost and
easy method for short- and medium-term preservation of F. velutipes spawn by evaluated the
preservation factors. [Methods] The orthogonal experiments were carried out with temperature,
glycerol, trehalose, mannitol and the volume of protectant as the experimental factors. After
12 months of preservation, the growth rate of mycelia on sawdust medium was investigated. Range
analysis and regression analysis were used to detect the effect of preservation factors. [Results] The
results showed that temperature, trehalose, glycerol and mannitol had very significant influences on
the short- and medium-term preservation of F. velutipes spawn, while the effect of protectant volume
was not significant. Temperature was the most important factor, and the interaction effects of
temperature and other 4 factors were all very significant. The proper short-term preservation
temperature was 20 °C, and the proper medium-term preservation temperature was —80 °C. The
interaction between osmotic and nonosmotic protectant had a significant effect on spawn
preservation. The interaction effect between osmotic protectants (trehalose and mannitol) was not
significant. High concentrations of trehalose, glycerol and mannitol were not conducive to the short-
and medium-term spawn preservation of F. velutipes. The best protectant was a mixture of 10%
glycerol and 0.3 mol/L mannitol. [Conclusion] The spawn preservation method established by this
study filled the blank of F. velutipes industry, and the results can aso provide important reference
value for short- and medium-term spawn preservation of other macro fungi.

Keywords: Edible mushroom, Spawn preservation, Orthogonal experiment design, Mycelia growth rate
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F1 ETRE L4 T REELEMKBEFERELE KIRE
Tablel Design of orthogonal table L 15(4)° run in triplicate to assess effects of mycelia growth rate on sawdust of Flammunia
velutipes strain HJ-25

SES P22 R
Ab Factors Sawdust mycdia
Treatment piTIEn T ER(i] e PRI growth rate
Temperature (°C)  Trehalose (%, WIV)  Glycerdl (%, V/V)  Mannitol (mol/L)  Protectant volume (mL) (mm/d)

1 20 0 0 0.0 1 3.54+0.09

2 20 10 10 0.3 2 3.89+£0.07

3 20 20 20 0.6 3 3.43+0.00

4 20 30 30 0.9 4 3.11+0.04

5 4 0 10 0.6 4 3.36:0.04

6 4 10 0 0.9 3 3.18+0.14

7 20 30 0.0 2 2.96+0.12

8 30 20 0.3 1 3.29+0.06

9 -20 0 20 09 2 3.32+0.07
10 -20 10 30 0.6 1 3.14+0.06
11 -20 20 0 0.3 4 3.29+0.10
12 20 30 10 0.0 3 2.93+0.15
13 -80 0 30 0.3 8 3.50+0.07
14 -80 10 20 0.0 4 3.36£0.18
15 -80 20 10 0.9 1 3.57+0.24
16 -80 30 0 0.6 2 3.54+0.04

22 EXRREELEKEEIRES

A A 2 A T LA T e PR R B AN [ 7K
XA R 22 AR R AR R, [ P T A 4 o
HRNRRNER . K 2 B8 T aA A8 R R R 22
AR R ZE AT Al 2R, o KEFOR 23R 1
HA R PR 2R A% KT X L A T 22 P38 A IR 22
R BRI E AP o R(E S f/ ME Y ZEE . e2s
IRUE I I R R AN [ A 1] B T 22 A R 22 57 K
HEA AR o MR K AT AT RS2 25 A

B TR 22 HE K U R B E (8] 1) °F- )5 22 S(Square of
deviation)J& 5 7K V- I ~F- 2 {0 AT Y {1 1y 8 22
ST, R R R N ROV (R B R

N 2 T LURI, W25 Hiis th i RO 3% 2
BEMEHET A - TR > T B> T >T s> R4 7 i
L R T, A K (20 °C)FT A, 7KF-(—80 °C)
DA 22 A= K B, 313K 81) 3.49 mmvd, A, 7K F-(4 °C)
F1 A3 7K (-20 °C)M P22 £ KA, 156 20 °C
5—80 °C X x4 TR Y DRI AT o e K]

*2 THEWHIBABELAKEEERRERES T

Table2 Rangeanalysisfor mycelia growth rate on sawdust medium of Flammulina velutipes strain HJ-25

SN % T i HEms TRAPFIARTR
Factors Temperature (A) Trehalose (B) Glycerol (C) Mannitol (D) Protectant volume (E)
Ky 3.49 343 3.39 3.20 3.39
Kz 3.20 3.39 344 3.49 343
Ks 3.17 331 3.35 3.37 3.26
Ka 3.49 3.22 3.18 3.30 3.28
R 0.32 0.21 0.26 0.30 0.17
S 0.10 0.03 0.04 0.05 0.02
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Figurel Theinfluencingtendency of factorson mycelia growth rate on sawdust medium
TE: A: iREE; B: WRME; C. H; D: HEREE; E: SRR
Note: A: Temperature; B: Trehalose; C: Glycerol; D: Mannitol; E: Protectant volume.
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Table 3 Stepwise regression analysis of mycelia growth
rate on sawdust medium by orthogonal experiment design

B U 53HT

IiH Stepwise regression analysis
Items t{H P{E

t value P value
X1 21.004 <0.001
Xs 8.612 <0.001
X3 8.053 <0.001
Xs 11.835 <0.001
X2 7.009 <0.001
Xe? 3.229 0.002 7
XaXo -12.361 <0.001
X1Xa -11.855 <0.001
XiXs ~15.246 <0.001
X1Xs ~14.886 <0.001
XoX3 -4.717 <0.001
R 0.996 7

Y=0.204 2X;+0.079 0X,+0.096 8X3+1.763 4X,+
0.000 2X;%+0.121 8Xs*—0.002 3X3X,—0.002 2
X1X5—0.093 1X;X4—0.029 2X1 X5 —0.002 4X,X3

TE: Xo Xao Xao Xao Xo ZPSIAAFRIRAE . W00l Hh . 82

B, ARIPFIAT.

Note: X, Xz, Xs, Xa, Xsrepresent temperature, trehalose, glycerol,

mannitol and protectant volume, respectively.
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Figure 2 Scatter plot of correlation between the observed
values and predicted values for mycelia growth rate in
Flamulina velutipsincubated in sawdust medium

T IR 99%E (F X A].

Note: The dashed lines indicate the 99% confidence limits.
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