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Abstract: Efficient storage of the wild germplasm is prerequisite for conservation and utilization of
Termitomyces. In our study, using 5 isolated Termitomyces strains as materials, the preservation effects
of distilled water preservation method and —80°C freezing storage method were compared. These five
wild strains of Termitomyces were stored in distilled water at room temperature and 4°C refrigerator, as
well as preserved at —80°C freezer for about 20 months after programmable cooler and styrofoam box
controlled cooling. The survival rates of strains in distilled water were 100% after 20 months storage at
room temperature, and that for frozen at —80°C were 56%—76%. The strains preserved in distilled water
at room temperature germinated in 4 to 10 d after inoculation, which is quicker than in —80°C preserva-
tion (7-16 d). Styrofoam box method is an easy and effective method to control cooling speed com-
pared to the programming method. In summary, preserving strains in distilled water at room tempera-
ture is a simple, practical and cheap method for long-term storage of Termitomyces germplasm.
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Table 1 Termitomyces strains used in this study

T b A
Strains Species
SB089 Termitomyces eurhizus (Berk.) R. Heim
SB092 Termitomyces eurhizus (Berk.) R. Heim
DYO010 Termitomyces sp.
FMO001 Termitomyces globulus R. Heim & Gooss.—Font.
YMO003 Termitomyces clypeatus R. Heim

1.2 EFE

A8 RARCRT S S0 ] PDA B3R5 AL
VA RRA ), FEHRTETHIA 3 g BilE¥ (Japan, =
BlAY) TAR A 2 1.8%, pH F4K.
1.3 EMREF
1.3.1 BEMES: BaMtlEMEM T EREN
55 mm [ PDA “FAlH e, BT 24°C fHIRFH SR 2
HAKT 25 mm,
1.3.2 EMRET: ITHEELZUECR/NY 8 mm 1
W, BETHREET, BE S, BARRERAR
AIREZ MR 221K, (1) ZRIBKIRAF I FESEH TR B
TRAEAE A K 78K B B, R Bj koK 75
K, AR EZ MM AZEBK, BIRAEE TN
IVRRAAE &0 TR RCERE AL R, 248
FENTRETE 10°C-26°C Z[H) Al 4°C 1A, (2) 10%
HM PRI -80°CARIR PRI TERA TR R A
FOIA 10% H il Rdr5n it ik, FiRBE 20, T
—80°C 17, P Ok &R BAAEET
2 mL HfEar, VRS KNG 3G R 2051
IR&(BEJRE 2.0 cm), JEHIME4R I FE P& 2 [H] 1 4%
Bit, T—80°C Il vkAH 1k 7505 B ML PR &, B VAR A
BARSLRAE;, QRERIRE: HAFE S TRER
IR{Y(FREEZE CONTROL CL-8000 Z&%%, M AFIE
Cryologic 23 ), #Ef—1°C/min FEF [ E—40°C, R
J WM R A T A R ) VR AR B P A —80°C TG
L VKAS
1.4 EMEH

TRAERT 2 20 A~ H BT IR FRE I3, 281K
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SR ST R W & B, B3R H BOE 2T IR &
Z H B IE i . DABE VA Y ELAR ok R AR Kk
JE, EIAEEE IR 30d )5, IR EE EA.
1.7 HRIZEFNE

B R AREE IR 30 d J5, BEiEE 0 PDA
A, RS & R

2 5RE54H

B TR 8 PR A
22 EEAHA

Y & W12 48 52 I3 DA iR b H i 3 05 7 A R e g
PP 228 W B AR K (B He LT Wk ) i) — B 3,
IRFRAERCR ] . A AR G2 12 R i 36 1y A A 58
AR — B, X TR E Z A, A
3R G2 I A9 4 o T s R o %) 52 3 R B B R A A
FERE R J1 355 . 32 3 BoR TASIRT AR AT O XS A
DAFP A i 2 3, 28 1R K IR TR AE I TR PR i R I
4-10 d, £5 PPRAS ) TR B i & A — 3 -80°C
PRAERH 2 BT LR BRI K22 A K, 4
716 d, £ PHRAS [F] T Bl & A — B0 ARG 77
Jei, NIRRT 0 TR PR R AR — B, 4
£ 3-4 d, Z5 R UL ZR B K = IR XS B R AS 5
ZEE, S 5 AR DS N A B IR AR AL,
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Table 2  Survival rate of wild strains of Termitomyces
preserved in different condition

7&K _80°C
2.1 ﬁiﬁ'rﬁ;ﬁ Bk Disti‘lled water ___ ‘
RIRAFARAZHG S BRI EF 20 4~ IR 5 05 5t S o
%, SR EIR(GE 2), HEBKERAN T RN 54 temperature box control
TR T A R AR RS, ARG 100%, T 4°C 4 SBOS9 005 5B o
TEHO BRI A B0 2205 7. —80°C A7 1Y B BRI UK 33?)912 zg zi gg gg
ERERIEALIE R 76%, TR FEIRIEAFIE R 56%, Mo0L o o o 3
T T P VR 235 A 2 B R R E RO 4, 43 hO03 s os us s
FHCRI bR 235 41, P, bk SB092 BR7E IRk - o o N

FMRAT TAATESE, Hofl 3 FhERAF Ik ek i
(£ 2)o AR, ZRIBK I ORAT RSBl A7 e o,
T TGP FR IR, 2K 4°C ANIEEM

Survival rate (%)
T A/B: A7 T BB TR PR
Note: A/B: Number of successfully surviving aliquots/total aliquots
inoculated.

F3 FRFREFFETEHNEMA L

Table 3 Germination stage of wild strains of Termitomyces preserved in different condition (d)

RA7 20 M H G ARG
Stored for 20 months After subculture
57 1in
%ﬁe . %/faa7k —80°C . %Laﬂk ~80°C
Strains Distilled water Distilled water
Zi& 4 MWkE T Zii 40 Wk&E TR
Room temperature Styrofoam box Program controlled Room temperature Styrofoam box Program controlled

SB089 44+0.5 = 7.0+ 0.0 7.0+0.7 3.8+0.5 = 3.0+0.0 3.0+0.0
SB092 102+ 0.4 - - - 33+0.5 - - -
DY010 7.2+0.8 - 8.6+5.7 102+2.0 40+1.2 - 3.0+0.0 3.0+ 0.0
FMO001 8.4+0.9 = 12.0 £ 4.2 123 +5.5 3.0+ 0.0 = 3.0+0.0 3.0+0.0
YMO003 9.4+09 - 15.5+49 - 33+0.5 - 42+1.6 -
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HA R AR — B, (B R A T Y A% TR AR
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Table 4 Growth rate of wild strains of Termitomyces preserved in different condition (cm)

E95 30d HCEFRIE 30 d
30 days of revival 30 days of Subculture
e Vo]
%ﬁe . ,;;-ELBHJ( —80°C . %Laﬂk -80°C
Strains Distilled water Distilled water
2 4°C WkE i Zii 4 MWkE =i
Room temperature Styrofoam box  Program control =~ Room temperature Styrofoam box  Program control
SB089 3.2+0.3 = 1.8+0.8 2.9+0.2 4.0+0.3 = 34+0.2 3.4+0.1
SB092 1.9+04 = = = 3.1+0.3 - - -
DYO010 2.5+0.2 = 2.8+0.5 2.8+0.1 3.5+0.3 = 3.9+0.1 41+0.2
FMO001 33+0.3 - 25+£02 25+1.0 39+0.1 € 3.8+0.2 4.1+0.1
YMO003 20+0.3 - 1.7£0.1 - 29+0.2 - 3.0+0.1 -
3 g FATAESE R b R B, AR e X R A7 A B

LIRSS IR R, ZRIBMK E R 204 H G sk
XN B AL 3 B P 1 A7 T35 R 240 R 100%, PR R AR R
by % BN E, 16 AL I B b AR b 38 A SR B
B & 91 (4-10 &) 540 T—80°C (7-16 d)[F-AE M T Fh,
HARETTE, PRAFAE, & —Fh AR 1) X A 1 o
TRAF I

ZRIK 4°C LRAFMFTA BERE 20 A RE2K
F0E 7, Uk B XGRS A U, 4°C ARk
B TGP\ B A ORAE o 434 HL D PR AT 8 S5 S A
A RKBER S, SMENBE TR, maEtK.
SRS IR EEVE Bl 12°C—24°C, L) 16°C—20°C
Bdi, fIKF 8°C Al F 30°C JLP 5 1k A KE EIE
T2 BEAAE 4°C (R R A, HEAT
B BRACHRRAS, I ORAF X RPN B 3 1803 5%

Xif — S HH F BRI A B 98 R W, 2RI K R —Fh A
(AR KW AE T, 4N Burdsall 25T ARG
TR, FEZEFRAESE 7 BRI,
Richter F L R A7 — S8 )55 A= 45+ T AN B AR 4H 7 14,
TE 5°C IRAT 20 47 J5 7715 SR AT 0] 35 88.2%H1 77.1%17),
BAESEBRERAE v, ZE IR K AR AT B b 3 A7 7E 5 5 e
K28R 2 A, 5 HARAE RO 1 e i

U, AR Xk A LA () 8, ASHF 5 R SR Greiner
HATENERATE, 17 20 AR, BrE SRRtk
—V5 s, FHARAFE T Bk o oI Rk b, U B R
GBI PERR R AP, TEORAF R R BE ol A %0 B 1k
FETG Y, FLRBRCAr HOBH 1Rk 28 % o BLAb, FEZEIER
KEAEPEH 2 mL HAEE, TS E TRREN
100 1~ 2 mL URAFAE I RAF &, AMHR KM E T2
], AR 5y,

L T AP AR IR AR AR, A0 B ) 7 R 45
i U B Ao R P A7 B P K AR T BRI P K 43 Ah B 5
P 8 Y08 g 6 R 3 0200 R A 3 ek A o
R SR R S 32 45 A PR A 70 8 ol A a2 ik
B, 3 H R R AL A 7, 1°C/min Y [ R
R K 2R R Y LRI ISR
R R R A, AN GOR AR, SRR M R AT,
FER G TRAE B FRAE — B 3 5 143 R ok B AR
FEPEFRIRALSY N T RS2 IR 25 A PR, (0 [
TR R fRTAE, AR SCOR T R & ik A il B iR
I SRR R AN . LRSS IRRW, WK Ek
A DAAR Jig b s o) o 0 R, 3K ) S O R T AR
JE— PR T A R IR T s . B AR R
AR A H 3 A — A ((DMSO) P AR SR

© PEMERMEMFRITEATIEESHEESER http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



1834

#od g AR

2010, Vol.37, No.12

FHH 0 AE A PR A7 DR AP 00 L A 16 0 A T ol 47 35 23
56%—76%, 2 onit i WA, H IRl — WA A
HUii & W25 SR, X T RES H S F o 8 K
HoX A B A 2P A ST R I T T R Y
PRAF X T — SR R Y TR AP, 3 TR A AR
PEARBP 230 A A\ B ol o MR TR A A OB, R
AR LR 477 751 il 75 12 1 A MK TR 1) PR A7 RO o o i —
HAF5E

2 % X M

[1] Kirk PM, Cannon PF, Minter DW, et al. Dictionary of the
Fungi. 10th Edition. Wallingford: CAB International,
2008: 682.

[2] ARk, P EBCEAR)E R, HEBEREREY
WP 2A 008 3, 2004,

[3] k. hESMEFES . BHE, 199506):
3-4,

[4] SR, L. MO R, P EE M,
2000, 19(4): 20-22.

[5] MEORZE, BSCH. WIS Y B S 8. &Y
A, 2009, 19(3): 93-95.

[6] Fask, FInde, XIREHt. = 5 A % N T & i
wEREE. b EE ARSI, 2002, 21(4): 21-25.

[7] XIES, Emde, TR, 5. P E RS S HAY
ZRMERCHER. Zm AP, 2003, 2503):
285-296.

[8] AWMy, XIKF, 2=VEH. WM MY IR K. &
5 AE Y AR 2R, 2008, 27(1): 67-70.

(9] ZFwetb, S8 MR R 22K, hEEYS

EFR, 2007(3): 17-19.

KR, DR, BORTE, . WSR2

YIRBTSE. BRI, 1996, 15(1): 4247

[10]

http://journals.im.ac.cn/wswxtbcn

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

© PEMERMEMFRTEATIBRSHEER http://journals. im. ac. cn

WAV A5 . TR GG R o B B R . B T
2000, 7(3): 43—-47.

HOTT. XS IS A TP EEE, 1993,
12(3): 24-26.

AR, Mk B SR EAT R RS s Wi R
FHOR AL, 1999: 18.

Smith D. The use of cryopreservation in the ex-situ con-
servation of fungi. CryoLetters, 1998(19): 79-90.
Castellani A. Viability of some pathogenic fungi in dis-
tilled water. J Trop Med Hyg, 1939(42): 225-226.
McGinnis MR, Padhye AA, Ajello L. Storage of stock
cultures of filamentous fungi, yeasts, and some aerobic
actinomycetes in sterile distilled water. Applied Microbi-
ology, 1974, 28(2): 218-222.

Capriles CH, Mata S, Middelveen M. Preservation of
fungi in water (Castellani): 20 years. Mycopathogia,
1989(106): 73-79.

Burdsall HH, Dorworth EB. Preserving cultures of wood
decaying Basidiomycotina using sterile distilled water in
cryovials. Mycologia, 1994, 86(2): 275-280.

Richter DL. Revival of saprotrophic and mycorrhizal
basidiomycete cultures after 20 years in cold storage in
sterile water. Can J Microbiol, 2008, 54(8): 595-599.
Smith D. Cryoprotecants and the cryopreservation of
fungi. Transactions of the British Mycological Society,
1983(80): 360—363.

Smith D, Thomas VE. Cryogenic light microscopy and the
development of cooling protocols for the cryopreservation
of filamentours fungi. World Journal of Microbiology and
Biotechnology, 1998, 14(1): 49-57.

RN, 25, FeEhd. FOHE RS ARPT AR
Y44, 2007, 26(2): 316-320.

Hoffmann P. Cryopreservation of fungi. World Journal of
Microbiology and Biotechnology, 1991, 7(1): 92—94.

Hubalek Z. Protectants used in the cryopreservation of
microorganisms. Cryobiology, 2003(46): 205-229.

WRHELT. B (IR R 2 DO T IR R4, 1987, 6(2):
110-117.



