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[ Abstract] Objective: To explore the effects of high temperature stress on the growth characteristics of
different Armillaria strains, and to provide guidance for screening excellent Armillaria strains with high-
temperature resistance. Method: 14 strains of Armillaria from different G. elata producing areas were used as

experimental materials to observe the growth characteristics and conduct phenotypic classification for the strains.
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rDNA-IGS sequence analysis was used for molecular identification to further determine the genetic relationship
of the tested strains.The strain growth rate, biomass, mycelial length and other indicators under the condition of
23 °C (CK) and 30 °C high temperature stress were recorded. Result: All the 14 strains of Armillaria had the
highest similarity and the closest relationship with Armillaria gallica, but there were significant differences in
growth characteristics among different G. elata producing areas. The 14 strains of Armillaria were classified into
IV groups, and the growth status was group I >group II >group Il >group IV . After treatment with high
temperature stress, the tolerance of each strain to high temperature also showed obvious differences, as shown in
the average growth rate of the mycelial was GZ16>SX1>GZ1. The rank of relative mycelial length was GZ16>
SX1>GZ3 and the relative biomass was GZ16>SX4>GZ1>HB1>AH2. Conclusion: Under high temperature
stress, GZ16 was best in growth rate, relative length of mycelial, relative biomass and growth state, followed by
SX1 and GZ1 strains. The results indicate that strains GZ16, SX1 and GZ1 have the strong resistance to high

temperature and excellent growth characteristics at normal temperature, so these three strains are suitable to be

produced in main G. elata producing areas in China.
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Table 1 Growth characteristics of Armillaria strain at 23 °C and 30 °C(x+s,n>3)

[EES
W2
i T HETIE
ESE7S uﬂﬁﬂ ARk K 23 °CHE SR T AE KA PE
ifE /em-d!
/d

30 °C i a8 F A K R

GZl 1 1~4 0.63x0.11"B  BHEEM, B CRE KR, KB ERB L, 2 Mk

OMA T 22 A R R R R 5] R RS el

LESSNEN S ORI S TS IR TSR
Z 2 KR R R I 2 A RS I

HREGO, B0 RS B, R0 B2 EK
BN, B A K 2] AR RORES

RO, B0 2 Bl Wy 3b M2 E K
BE R RAE R 32 ARSI

HRERGO, E0XRL B K2 H2ERK
BORE R R A ) A RS I

BR AR, B0 B R SR R 22
KELIE R KRB 5] R RS

WRERO, 0L B R 320 2K
BOME R KA ) A RS T

BRERE, B0 8L A, R0 B2
A AR A A KORS

HBI 3 4~6 0.60+0.08*"

HB3 3 4~6 0.63+0.14%8

HB5 3 5~6 0.56+0.0945¢

SX1 3~4 4~5 0.83+0.21*

AH2 1 1~3 0.53+0.1448¢

SX7 3 4~5 0.68+0.13%8

GZ12 3 4~6 0.67+0.10*

GZ16 3~4 4 0.83+0.554 WREREG, E0 8D, 8M, Ry YKL, M
M BRI A A KRS R

HNI 3 5~6 0.69+0.12°F  FRHA, B0 XL 8M, K5 LD ek %%
WA KA o) 1 R ) ROR S B b

GZ3 3 4 0.59+0.14"°  BREARE, F 0 HKE KA KRy XK E W

D RE R R BRI ) A RIS B

WRE O, B0 CRD M, Wb H D &
KBRS A KRS —

BRB A G, 5030 MM kX2 B K
B MR AR R ) A ROR S — i

WRGRR O, 03I D W22 A KORTS 22

YNI 3 4~7 0.61+0.09%8

HB14 3 4~7 0.30+0.09%¢

SX4 3~4 4~8 0.09+0.06¢

BRbE G, B2 B
B

WRW 0, I L B,
— i
WREE A, 00300 B, Ry 3, i 22420

PR T 0 (0, 00 SCRUD  BORTTRDH: Ik
L HER L RS A RRE —

HREAG R, B0 82 WA 2L ERK
SO NE E IV ol LN E225 AN B TR O

BREAGO, E03% 0 BEnRbt, kg2 £,
WL A RS A RRE—

TR 0 00, B0y SO AL, 2 /Ny 52
W22B 2% KRR, RN

HMERMACER G, 2050 B, R0 S
Z HYBE AERRYS ERRE K

WREAO, EHXRE MM, RHD L K
W5 W B2 R RS

HREAOQEEO, 03, Z RN 225
Z R R

WRWHOEWE O, E0 300 88 M2,
WL A RS A RRE—

WRE O, R, Z MY, WL L R
ARIE] AR R 22

BRI, r SO W 2 % RO ES 22

SR 22 R RORES

1) P4 J] 23 A1 A KO 3

JLFARB AR, LA D

Fetk, A ROk

ey,
> [ 22

TE : [F 5 B s A R RS 5 R R R P<0.05(3R 21 .

WHRH R, o BmBHUSKAER, SAaE 4 TR

am. Horb GZ16 4= W) i 58 A fe iy , HO R BE
TR hF s HoR ol SX4, Ik Z W GZ1,HB1, AH2; Tiif
TRAE f1 B 22 1Y & HB 14, A W2 08 /0 70.10% .

30 °C e M0 T, B AR AR R PR AL 1 e By T
TR AR K TR 2R AR A A, 32 B> A
WRH RN B L W2 KRR, 2580
KHE MR GZ16,SX1,GZ1 A KRB 4, Hob i 2 Bk
WA KRR, WRE A6 R, X2 H
KOAFET EEHEZA/N L, ERKS) ;SX44
KRERE, AA PREZ JLTPAKHARER, L

w12,
.20.

KK £ 77 X Z 0] KK 77 | K& T %2 7 B
RSB T AR 7 SR A KR B R [ S R A
WEMRBEMEEF B E - ADELEZNZmHA
FUOT R AR S R AR A B R R AR I &R
A R A RKEE R, RS X2, MR
BRI 5 R R B AR T R AT B BT T KRR . AR

T 52 0 16 DF A 09 14 0K 2 2R T P 5T B2 3400 Y g 7
W HA KRS TR, Rtk GZ1 &R 4
W BRI AR KRR SR AE 5 T SXA T & 4 S
LR MR A W R AR B 22 UL W AR [R]
PR A A AR R AR T LA RSENEA
WBEHEE,



5526 45 19 4] PEXEAHFRE Vol. 26, No. 19
2020410 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2020

A.GZ16 Etk;B.SX1 Ktk ;C.GZ1 # ¥k ; D.HB1 Ktk ; E.AH2 Btk ; FHBS B 7k ; G.GZ 12 Btk ; H.GZ3 Bk ; LSX7 B bk LHN T B bk ; K.YNT bk
L.HB3 T8 Pk ; M.HB 14 B A% ; N.SX4 B Ak 5 14 I (IE 5 R B ) 5 2. 1= W o an b 3

B2 XREMEEERERSEME THEREELR

Fig.2 Comparison of growth characteristics of Armillaria strains under normal temperature and high temperature stress
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Table 2 Comparison of growth characteristics of Armillaria strains under high temperature stress(x+s,n>3)
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