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Bl BFAEABRERES(RERSBEHEZ(D)
Fig. 1 Morphology of wild macrofungi(a) and mycelia by tissue isolation(b)

P EELR A BRI B AR, 78 28°CIEIRIE A
WECIE SR, A R H KB R ARR . R K
HTFLAs(ER& 6 mm) 7EAH R B2 0 B B E 4T fL, R IE
IFi] —A A B o 1 B R B i — B

L2.3 BRIEEEMBA L EZERMERN  SHEK
B A kAT AR AR R VR B IR I R A (R
¥E 20 g, B 5 g BERR S 3 g BRRREE 1.5 g i A
£ B 10 mg,35lg 20 @) 20 g HIEIWER Sk E PR,
Sy FAFN 20 g REAPHEAE S5 5 B B i SROME L TREWE L 22 200
H I TR T RN R AR A A A T R R A L
B, LRSI i 35 R 20 3 . DI AR
JRBEIRRE IR 5 g IR & A& APRdE, 537 F 1
5 g EHFMESAENHRE MRE . RR . FRE.
B ER B R B AR IR R B P I R, LUR B I &R
FEFRE X IR, AR E QIR SRS Rl
EEImEE A L 10 £ 1,202 1,30 1,40 1,50 ¢
1 H3EFREE AR R B A X B 22 A4 K 2

L2.4 JREER pH EXMEZERKMEM DR
RUIRIEFRIEL AL, 4375 B 18.23,28.33.38°C5 /™45
FRIREE B IR X T 22 A K e . LA AL 1 Bk LR
B il BLmli 3 F &5, A5 pH (B 43518 5.5.6. 0,6.5.7. 0,
7.5.8. 0, W% pH (EXT B A4 LR o 22 4 K A2

L2.5 HPAEREMEYMLERRE LM ERSFAE N
AN TARIE A IR oRHEC  3 ik 5 56 o (Bic 7 1
IRRHFTE 8026 BREZ 1990 R BB IRES 100, & /K B4
FE 60%~65% , %146 pH 6. 5; B 7 2 W BTy 1 HrfkF 5%
B EARMS 8020, HARH MR By 3 K E Ty 1
KB A 8020, HARIARIRD , #5622
B ARG R4S, 126°C, R KE 2 h, B I B %
REHEAR A REEM, 28C 44T 7 HEKHK
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BRWEICF 2 H A — b2 P 22 K i35 57 L5 45
I, MEHZAERKKE, HERZERRGEHZE
KR (mm/ D) =224 KK E/HEFRRED .
L4 HdEsabr

AR HE = 2 KRR W& AR 2
SRR T T 22000, I BN ZE R AT 2 E AR
AL E M4 (P<0. 01 Jy22 Zdlk 8 2, P<<0. 05 R
BE.
2 HBRESW
2.1 BPAEH ITS FH ML

DIEF A H B ) DNA 9864, PCR ¥ #4521 — 5 4
650 bp ZE A MR A (B 2) . Bl 3 KRB, R 45
BRI ITS P35 7 AR 43 B 3t i A A 75 Y TR ik
RIE—i, 3 M H B RIE—, T 52 (Ganoderma ja-
ponicum) FIREREFLEE (Lenzites betulinus) HRBAI — 37, &
ZIRRGRR G MM T IR E R RHEXS 5 1R
LEE —F L. RIERELBTMIG S HIES#R
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2.2 BRABEXS LA KM
2.2.1 BRFEMHEZAKMEmE AERZEZK
FE 7 FERIEFIN BEE FRE P BRAERGR D HAKHE
FEMERKRRSERRES, KPR HEEREP AR
HEARER, —F B ARA BEEER, EHEARY
PR 22 K S 2 i O B U5 10 3 % 2 Hh T 22
ARKEERABEEER, HERRESOWAELL, S84
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2000 bp

1 000 bp
750 bp
500 bp

w1, B AR FUBR 1 22 BRI 4 DNA;2~3,PCR §7 3§ /9 TS B[ 1 By
M, DNA marker,
Note:1 represent genomic DNA of wild fungi; 2—3 represent ITS gene
fragment of PCR amplication; M represent DNA marker.
2 H4ERERESADNARE ITSPCR R E
Fig. 2 Genomic DNA and ITS PCR

amplification products of wild fungi

EU273513.1 Ganoderma gibbosum
AY593854.1 Ganoderma gibbosum
AB733121.1 Ganoderma gibbosum
isolate strain I1S sequence
EU326219.1 Ganoderma gibbosum
EU273555.1 Ganoderma gibbosum
EU918695.1 Ganoderma gibbosum
FJ392286.1 Ganoderma gibbosum

JX501311.1 Ganoderma applanatum
N JO520162.1 Ganoderma applanatum
AY884179.1 Ganoderma applanatum

AY593865.1 Ganoderma japonicum
AB811866.1 Lenzites betulinus

—A
0.01

o B AR R R R BT 51 8] 0. 01 A2 R

Note:Bar signifies 0. 01 sequence divergence substitution per nucleotide
position,

B3 ZF DNA ITS WERFIMEN N %R EH

Fig. 3 Neighbor-joining (NJ) phylogenetic tree
based on rDNA ITS region sequence

2.2.2 AFEMELAEKWENE AWRMNERZELE
AR RIEIE TR P A K E AR GR 2), BRI 7E
BRE BERRRE A B ME A RS A IR R R &+
AR UK MR B R R P AR (AE £
BR e B R AL A K LR L, S L R R B e
B ETABR M AB I FREPAEREE ERR
B EPIMEABA LA K, AR IR RERIERX
T AR AT RE A T MR T 22 A K Y BT
2.2.3 BMAMMNELZARKKEE B3 TH,E
(10 + 1)~ (50 + 1)Vt Bl A il e 80 LU 938 o T 22 4 I
RS, R KRR 2, ER LR B0+ D~

x1 AREBENEZLEKEZN

Table 1 Effect of different C-source
treatments on the mycelial growth
3 W KR W B K
Carbon Mycelial growth rate Mycelial color,density,
source /(mm e d—1) growing vigor
H#E M Glucose 4.46340.083 a A HLBUE K BRI
BB Fructose 4.350740. 080 a A AR KSR
B Maltose 3.01740.067 b B VB K
AIVAHEREM Starch 2.223+0.076 ¢ C LB K H—
F K ¥ Corn powder 1. 94740. 211 d CD M B K
HEWE Sucrose 1.857+0. 020 d DE H IR K —fig
Hi Glycerol 1. 76340. 031 de DE BT K
%t B Control 1.540+0.010 ¢ E BRI S T

B2 K RERE K VNE FAFRLE 0.01 #10.05 KF L B%, FH.
Note: Different uppercase and lowercase letters in the rear growth rate represent

significant differences at P<C0. 01 and P<C0. 05, respectively. The same below.
*2 AEAREXNELEKEENHI

Table 2 Effect of different N-source

treatments on the mycelial growth

AR W2ZERE [CEEASRE NS NS

Nitrogen Mycelial growth rate Mycelial color,density,
source /(mm e d—1) growing vigor
#k Bz Wheat bran 4.5734+0.081 a A TREA G S P L R, RSB
BERFR T Yeast extract  4.553+0.160 a A e 2R BUE VK BREF
4P Beef extract 3.43040.066 b B W 2R BOE KRR
% 1 i Peptone 3.1074+0.201 b B SRS ) g
%t B Control 2.087+0.029 ¢ C  AEHHH KHEEE B LK
HERHER KNO;3 1.953+0. 072 cd CD TR HRFRH K F 55
BB NHyNOs 1.77740.100 d D SN NS ]
R# Urea 0.0+0.0 ¢ E PR SR WL B B 2 A

& 3 TREBE L B £ £ KE E R

Table 3 Effect of different C/N treatments on the mycelial growth

BRA HaE KR [EAERE R NS
C/N Mycelial growth rate Mycelial color,density,
ratio /(mm e d—1) growing vigor
10:1 4.667+0.107 a A A U BUE K BRI
201 4.51740.330 a AB wH KB KRR
301 4.16040. 209 b BC A SR KRBT
40+ 1 3.81340. 038 ¢ CD A SR KRBT
501 3.65310.084 ¢ D KA FH A S —

(20 + DRIBRA LI B 22 P A+ i SR ORAIE , 40 SR Ak A
LLEF AR EITTEA R LU R AE R M2 5
BUE R R & A K4y AT 2 BRI B 22 1)
A,
2.3 IRBEEXTH 224 KB

TEVER 5 NIRRT 22 il B AR TR
Jh 28°C, BEETRE M AR SRR, R £ MR KB %2
FME L #E 38°CHY, T 22 B Fh b JE BBl AR AN B A B 24
K HamERZELZEMHCGE O,
2.4 pHEXEZAEK MM

AWk R ZEM K pH EYEE T Z,pH 5. 5~
BOMKEFREAEPE LA 4K, 7 pH 5.5 #

155

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- RAH -

F @ & 201522):153~157

*4  AEEEMNEFZ2LEKBZN
Effect of different

temperature treatments on mycelial growth

RBE W2ZERE [CEEASRE NS NS

Table 4

Temperature Mycelial growth rate Mycelial color, density,
/C /(mm e d—1) growing vigor
28 4.55740.101 a A T D BOE KR
33 2.89040.149 b B SRERE( £ S 7S
23 2.77740.269 b B A SR KRBT
18 0.40340.021 ¢ C TR AR SR BT UM B 22 R A&
38 0.040.0dD BUARBHREK

*x5 AREpHEMHLEKHHIE
Table 5 Effect of different pH value treatments on mycelial growth
pH fH WHERKR AR N S

pH value  Mycelial growth rate/(mm « d=1)  Mycelial color,density, growing vigor
5.5 4.663+0.015 a A M B KSR

6.0 4.59340.100 ab A B0 KRR AT
6.5 4.490+0.062 b AB L B K BT
7.0 4.44740.150 b B B0 KT
7.5 4.20040.291 ¢ C A B KRBT
8.0 4.190+0.187 ¢ C A B KRBT

£
L
T e FRA ARG A 0 F 524 b, B £ AT SRR R A o R L BT SRR,

Note:a,fruit bodies grown on artificial logs;b,primordia formation of wild fungi from artificial logs with casing overlay;c,fruit body development from artificial

logs without casing overlay.

pH 6.0 FyIEFRIE AP IR 22 A0 AR IO BRI B e 22 57 Bl
& pH ETHR AR B2 AR S, (H B 22 4 RORS BT
W22 UESEE A pH {E 5. 5~6.5(K 5).
2.5 AWitE AT RS R

BAWTELE 3 PRI IR T R RAT AR A, K
WAL (] 2R 30 d, R ZEp b e s SR AR R
AR — 2, WA ITE 22 d a4, FOKEH IR
HRZ ABREIFREAEW AN EREK, TSN E
Kb EFREE LB B AR R . HERWNE
TdEAITTEE, #H s UREE 0/ ZEA#EA 5
BrEe. 3 FEFRER BB HE 2RI E L SNE L
A TSR KA E R AL T SE AR S B A )
TRTFAELAELEE M 10 d EAMEEE 2T
PR R (A O, 7E T8 7 T 51K RE W I VLR 21 S
MU RER Sy o AN TR T 5L 1k 5 87 A 7 SR R s B
FERE A —EAE (B 1.4, R 752k B ik iR
BH BRI R R R P B R

B4 AWNESREAETRERE

Fig. 4 Fruit body development of Ganoderma gibbosum artificial cultivation mycelium-packing

3 H5itie

REVH RS E T E A 2, —BET Tk
FEAS AR B A USR0S M8 7 7 1, R AR SR
B> T A TT R . ST R T SR W] AR
WEWA MU FE R B W i R R EA
MBI AL (B TR A B R TR A S a2 8 H
ST TSR K He )RR 35 2% 4 DR SR B L R
ARRENE  HA — LE G T SCAOE 25 3R WA L X
UHREESMEARME D HE . D T BB v 10 o B A R R LR
BEAT M RE , AR — L8 3 FB 8 TAR TR £ P
BEER L B US T REFEEM B . ETA
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WA LI RR 4y T R T M4 Finic T 47
RGP R % 5 , 41 RAPD(random amplified
polymorphic DNA) ,SSR(simple sequence repeats) .SCAR
(sequence characterized amplified regions) , AFLP(amplified
restriction fragment polymorphism) . ITS | JF 5 #r 45, B
H rDNA ) ITS [F 3 7E W ¥ & 50 & B F1 58 F 4 B 45 5
H T T R T A W SR
HMERTEAS AR H AR , B PN BG 208 7 WA 5 AE A 5 1 —
ANAEFPE, T B AR T S AT AR 1 (L2
IFi) Sy 5 08 A% 4 245 P L A A T A A A 5 ) A S 24 2
K ER SR RIE W T 2, B A LE R 3 SCRROKE — 38
MIHE R AT RE? PIEXT 2 R 6 KA T B2 4
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WEFI XA AR PR BEAT S A R R A LB, %
WFoE 3 TR A R AR 1TS P9 R H R Gk T Wik
97 A LD 8 R R T L 43 B TR AR B 5
RS T B AR AR TE AR T I 5 1 7 F 25 58
5RO G SE I R SR T BRI BE . RN RS
R EWARLR AW SRR ] R4 R L BOE (B
F ITS WF 3 A LUK — 8 XAk .

AWM E R R RS R R L E '
bR (10 ¢ 1)~ (20 + D, @ HIRE R 28C AL,
pH 5.5, %551 5 CHRIRE R A B, RI\L R
HH A BE B SR B R DA B 200 g, 2 B SR B
20 g BERFRE 5 g BRBREE 1.5 g, B — A4 3 g 4
£ B10 mg, %R 20 g, 7K 1 L, ZERALA BRI 5 |,
B E R 2EMG 6 d EA T URKBRE . BIFHER
KA WREREGE A TR (HHEH— LTSI
3 R R R B FRIEZ AR
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Isolation Identification, Mycelial Cultivation Characteristics and
Artificial Cultivation of a Wild Ganoderma gibbosum Strain

ZHANG Guoguang ,1.LU Wenpeng, LIN Liuzhang,ZOU Jinmei
(School of Biological Science and Technology , Minnan Normal University,Zhangzhou,Fujian 363000)

Abstract: A wild macrofungi was taken as research object. The wild macrofungi was identified by internal transcribed
spacer (ITS) sequence and homologous sequence alignments, simultaneously mycelial cultivation characteristics and
artificial cultivation were investigated by solid plate culture method and artificial logs. The results showed that the
isolating wild strain was Ganoderma gibbosum by phylogenetic analysis based on ITS region sequence. Optimum carbon
was the glucose or fructose,and the optimum nitrogen source was extracts of yeast,and the optimum carbon nitrogen
ratio was about from 10 ¢ 1 to 20 ¢ 1. The optimum growth temperature and optimum pH value were around 28°C and
5.5 respectively. The fruit body development was observed from three kinds of cultivating substrate whose main materials
were sawdust,corncob and cottonseed hull separately.

Keywords : Ganoderma gibbosum ;cultivation characteristics;artificial domesticated cultivation
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