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Isolation and culture conditions for high-yield strains of
wild Polyporus umbellatus
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Abstract: [Objective] Optimal isolation and cultivation conditions for wild Polyporus umbellatus were
studied to improve artificial cultivation of P. umbellatus. [Method) Wild P. umbellatus was obtained from
Taibai mountain in Shaanxi province, China. Mycelial growth of strains obtained from sclerotium tissue iso-
lation and fruiting body spore isolation was compared. Strains from fruiting body spore isolation were used
to study the effects of culture medium.carbon source,nitrogen source,growth factor, mineral element and
cultivation material on mycelial growth. [Result] The growth of strains isolated from fruiting body spore
was better than that from sclerotium tissue,and PDA,GPY and wort mediums were suitable for the isola-
tion of wild P. umbellatus. Carbon sources like dextrin and fructose, and nitrogen sources like silkworm
chrysalis powder and casein,significantly promoted mycelial growth. The highest mycelial growth rate was
found using 1.2 mL/L corn pulp as the growth factor. Mineral elements with appropriate mass concentra-
tions also significantly upgraded mycelial growth,and 0. 018 g/L of MnSO, was the best. Cultivation mate-

rial using humus soil stick and leaves as the main filling materials was the best. [Conclusion) The optimal
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conditions for isolation and cultivation of wild P. umbellatus were obtained.

Key words: Polyporus umbellatus ;isolated culture;mycelial growth;germination;substitute cultivation

%[ Polyporus umbellatus (Pers. ) Fries. |J&
FHE ] (Eumycota) . J2 F 4 ( Hymenomycetes) .
JE#8 & H (Aphyllophorales) . 2 L & £l ( Polypora-
ceae) . % fL 1 J& (Polyporus)™ , B 45 5 0y 25 F &L
[T O 1 T R e S N S B N e R R 2
R RS o SRR IR PR A RK B
ZR,

AR i T AR RAZ B A M 2 R
B =, BHETA EE N RIS EOR AR 58 38, 1B
e TR AZ ASORT 2R A AR R % L AL RS R S
(R 2 U5 7 0 40 B 00 W 2E TR BR A S 0 N A K 2%
18 5150 Bl 2k KWL 3% . ARWF5E 20 B A
[F) B9 43 83 7 1 B 9 A 4 SO Ty AR B 5 Jo 4 X
B TR 22 A Y S o LA AR IBCHRT A g TR R 1 o A
OF BRI O RN TR e it 2%

1 ARk

L1 #

1.1 fkepAamsd (DTSR, gl g%
TR (300 g A2 40D R HBEVE A £ X1 8 B 5 MK
P LU= B 35 B B 2 A L Tk 2 L T L I B A
FAEHHER 1 500~1 700 m, AE 12,9 °C L 4R
BIRg/K it 609. 5 mm., 3 %50 A A7 B J AR L B0 Bk
WA A LR T A A ARORS S5 B Fofr s - SRS A
Syl g S

QO WZ. BlEZRA T ERE KL 75
KT 5~15 em + )2,

1.1.2 3% & PDA K35, T4 % 200 g/L, #
ZF% 20 g/L. 3R 20 g/L.pH {H 6. 0,

PDA fil's 35 57 58 . 5448 200 g/L, 2 B 20
g/L,KH,PO, 3 g/L,MgS0O, « 7TH,O 1.5 g/L, 44
% B, 0.01 g/L,¥g 20 g/L,pH{H 6.0,

R IR 2 2P0 20 g/ L, #i 4 HE 20 g/L,
FHHMR 0.5 g/L.3ilg 15 g/L.pH{H 6.0,

H KGRI A Ek 30 o/ L, M A B 20 g/L,
KH,PO, 3 g/L.MgSO, « 7H,0O 1.5 g/L, % g 15
g/L.pH {4 6.0,

SM ¥} # #5, MgSO, « 7H,O 0. 2 g/L,
KH,PO, 0. 9 g/L,KCIl 0. 2 g/L, NH,NO; 1. 0
g/ L % 15 g/L,Fe*" 0.002 g/L,Mn*" 0. 002
g/L,Zn"" 0.002 g/L, 442 B, 0.000 1 g/L,Eifg

20 g/L,pH {H 6.8,

da NP LD BE SR B E R 5 g/L, A B 10
g/L,KH,PO, 1 g/L,MgSO, « 7H,0 0.5 g/L, &l
frgr 0.03 g/L. 8% R 0.1 g/L.B»iflg 15 g/L, pH
H 7.2,

AP IR I T A (BB 45 ¢/1) h
mAZNE 15 ¢, pH {H 6.0,

GPC #5552 A b 20 /LR 6 g/L. &
K10 g/L.3Ehg 15 g/L.pH {H 6.0,

GPY R 560 M4 0 20 g/ L. IR 6 g/L,
B BEF 10 /L, By 15 g/L,pH {H 6. 0,

TR AR 4 g/L, % B 20 g/L,
KH,PO, 0.5 g/L,KH,PO, 1 g/L,MgSO, + 7TH,0O
0.5 g/L. 44 2% B, 5X10 ° g/L, 3§ 20 g/L,pH
{H 6.0,
1.2 REHE
L.2.1 pBmEmERLaLnda (DEE
AR SO R R TS R T,
OYEL0. 2001 & B VS W Uk L B IR FL e B 75 4
PSRRI 2. E WA T ] R W %
Y] — P I BT TG TE ) R BB AR TR A N
PRI — e B4R 0.5 em 2247 AY T A » T4 HL A
il #5 4F 09 PDA N Rbm ;54 EL I 5 AN H A
A MM 1, 8T 23 CTRIERRE e
K Ja S Pk g K P K EEE A B VR 558 T T PDA
PINEEENTE T e T N

(D) FELEBF B, BEETFLEREwH
Ji it A4 0. 1 00 FRRVE W 75 . JC /K vh sk, P G
R E AORE 2 TE 8 T B TS T VB 2 A3 R DA )
T EFIOE MR IR L Y SR 7 B . TE B
Tl P DA - B 135 B/ B9 7E PDA & A} i 4%
FREE AT R R RE S ANEE A AR
Pk 2.8 F 23 CF BRI R P& )G, Phik iy
R HBE W RIS . 53 TR PDA s R 35
R L aker IR,

P 2 o3 85 5 ¥R R 25 TR 22w R L (i
AF 0] L & SR & R ) B2 R . TR 22 W & R R
KA bR US> R 5 9, 53 Bk - -+ B 2245 50 R
B IR KBS+ L 2R L Tk
HoAERKKE: ++ -+ AT B LA. 2K
B+ MRk BasE A A RKRYR
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1.2.2 o BBREAMNHEZALHALG Y 5
M GPY K 3 . GPC K 5 He | 22 27 1 3% 5 Bk L 42 %k
R  PDA B35 3  PDA G 15 35 35 L8R 1 85
FRHE T INPLLL B AL L SM. RS SR SEAE N B AR R R 1
OYESIEIREL B S AN EE . KRR 2 A
T BT 23 CT BB, 00 85
I X0 TR 22 W R I R ]

1.2.3 BRMBEERHLAKG Y ®  FEILKIEN
SEARE IR ST Ay B AR SRR D AR
Pt 2 20 L TREWE L AT M Ve R L H I L R O TR
CK) YZUHE A BE LM A 2 B 45 R by il U 855 357 4
KRR 2, B0 5 ANERLET 23 C T RBEIER,
G AT B RS S TR R 2 T 22 AR SRR K R 5
M. PRI A BN 4 d R,
K FRE N R 2 d I 1 R H A
AL 22 A 1 A TR 7 1 180 2 A8 B DA G A It ] L B A4
KR,

.24 REBRMHZALAKG YR HELAED
SEARE RS P A B A 7R 0 A L R OK R R
EPIN- SV /O ONING QI [E S IR N S ST
4 NaNO; | FR 2 H(NH, ), SO, 25 4E b B 5 1
FHERMNK 2, B4 5 ANEL, BT 23 CTHRE
SR A0 BT AR A R 2 TR 2 TR 22 K SR AR KR
S

125 AKBATHHEZHLAKRGHw TELE
KW F 158 e33R 5, 0 A5 F AR K R 5%
FBER 2, BRI AERKK FREREYRE S 4
BhRE i & B, (0.4.0.6,0.8.1.0,1.2 pg/L) 4k
M=% B;(0.4,0.6,0.8,1.0,1.2 pg/L) 4 FE AD
(0.5,1.0,1.5.2.0,2.5 pL/L)., Jx % % (0. 02,
0.06,0.10,0.14,0. 18 mg/L) . F K3 CGHI{E F K 1E
MR 24,0, 4,0.6,0.8,1.0,1. 2 mL/L), LR R
I A A= 4 TR 1) 9 4 B 7 2k oy 28 | IR (CKO L 4
WhHE S ANEELET 23 C N BEEE SR, AR A
F PR 704 2 B PR 2 TR 22 A RORD A K R R 5
M

1.2.6 FHRAZMNHEFLAKGYw ELH

it R M sE R IR A, S A 5 R BT o & B
FEERN 2, BRI BoC R Rk E YK E 5 4
#E. K,SO, (3.0,2.5,2.0,1.5,1. 0 g/L),
NaH, PO, (0.15,0.12,0. 09,0. 06,0. 03 g/L.) , Mn-
SO, (0. 030,0. 024,0. 018,0. 012,0. 006 g/L).Zn-
SO, (0.033,0.030,0. 027,0. 024,0. 021 g/L),Cu-
SO, (0.024,0.021,0.018,0.015,0. 012 g/L), IR
ISR 57 5T 6 3R 1 o8 42 45 3R 0 R 25 1% IR (CKO
BALFE S ANEEET 23 TR BRI, 50 A
W IC R XA TR bR 2 TR 22 AR SR A K R 1 5
i

12,7 #HERMAHEZALAKRPEALY KRG
v (AR 1. R B & 400 g, Hh & K E
500 M3 AF 7 3000, Bk B2 18% . A H 1%, A1 K
0. 4% EWEO. 5% 1 KH,PO, 0. 1% (Ll b3k &
S0 N 7RI KFEST R pH (E % 6. 5, 7K 43 i
IYERL 60 %0 TRAIHEAS 3 T K TR 4 3B S T RE 2 11
WAR G

(OACRE 2, ACREE BT & 400 g, Hoh & 8 5 1
50 %\ H AR AR I 20 26 AR A B 30 %6 (LA 35 20 J5i
HATEO IS B ZE KR IE G5 1, 8 pH H 2
6.5, K43/ B2 6000, K5 IR A 1 5 R IR A
S AR AR JR B vl (B 97 A v TR O AR OR A
FL T R I K TR IS R AR T s 0 S TR R 2 0 TR A
Fifr,

FHIEAE A 17 cm X 33 cm, JEJFE 5 0. 045 cm H
RGBSR B4 S NER., Bk 2 R
PRTR Rl R 20 mL/4€, T 23 CREE T 555
ZETAZ » 43 BT AROBLC 7 X J6 25 TR 22 W i BsF [R] i 4 s
(] AT 22 A A A G 3 K AR TR A T A ] 1) 532
1.3 HiESWw

K HI SPSS 17. 0 ¢ i+ 8 A%F %k ik 30 %5 9 i 47 43
T 0 B 2 DL 9 AR 22 (X £9) 7 3RoR .

2 HiR5 0

2.1 HBRAENEETHLBERZNRIT
O BT R RIS T 22 R R LR 1

Rl SEAENEZTELBEROZN

Table 1 Influence of isolation method on mycelium germination of Polyporus umbellatus
R WIRES i & B i)/ d HRE/ % W & AR B
Isolation method Germination time Germination rate Germinating level

A% 40 40 4 0 v
WAL L 6 80 ++
Sclerotium tissue isolation

S A 4 3
FIMTLT 553k , o R

Fruiting body spore isolation
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M T AU R 5 SR 1 1 0 2 1515 7))
0 Tk 2 TR 2210 D I ) L 1 A % e Wi O AR EE B A
TR G 5 0 I (W) ELB & R . A
B GU00 B A5 B B bR 1. B 22 i) A B e HL R B
2 W R AN 8000 . LW K 1 1A 22 B IR B TE T 5
1115 FH S R 6 5 2 18 125 43 8 I DR B 3 52 A e £
AN BAE T R AR T PDA IS 85 5R5 E LT
23 CRBEF IR W2 4 d Wik R0 R H S
5 9500 227 1 BRI B AR B SR R W
RZWHR & . NI, 7R 770 L 20 B
HF AR 2 WK B R TT 35 L JR 22 2 SR T DL T
AR T B LA B A T R 2 BEAT .

2.2 HBEEFENETHLBLNZM

HI 2% 2 0] 0 76 R ) 1Y o0 B 8 35 0k I 0 5 1T bk
2 TR 22 1 W K IR TR RNRR B 22 AR KL HfE GPY Ki 3%
LR PDA 85357 B b (i & i A d5c . 4 d R
B 22 TH W R TR L) GPY BRI R L R T
GPC B 78 56 . & ZF 1T 85 9% 3L M1 PDA 85 3% 3% ; PDA
BRI 2R 0T R R e R K 2 i & R B g
4R 100 %6 A 95 % 5 i 4 & & B UG 3 1) SM
% % R AT A 0 40 B AR K B R B 4T B R A
22 B IA) W R SRR R R AR, R ] O,
FIETH IR PDA 55975 K GPY K5 35 380 208
AU R R B R AR

x2 SBEFENBEZELBEROEN

Table 2 Influence of isolation medium on mycelium germination of Polyporus umbellatus
g3 B R AR A i & i 1]/ d R/ % W R R
Isolation medium Germination time Germination rate Germinating level

GPY ¥: 33 GPY medium 4 80 ++++4+
GPC K ## 3 GPC medium 5 90 EREREE
FE IR A Malt extract medium 5 95 NI
FERIE IR A WBA medium 5 35 44+
PDA #5373 PDA medium 4 100 +4+++
PDA fil & 1535 5 PDA enriched medium 6 70 ++
AR 3R 3L Peptone agar medium 7 40 4
di NP LT 3% 35 & Rose Bengal agar medium 7 40 +
SM }; 774 SM medium 8 10 +

2.3 BRENEEELERKBIZMN

ARWFFE AT T 13 P P 5 2 Wbk 2 W22
KA AR WL 3. & 3 W LLA N & AR
Bl R B R G R ) 0 2 TR 22 2R K R 25 e R TR
3 K- (P<0. 05) o v RS RSl X 1 22 28 K
Ao B RIEEN ZHENRELERERSH

il Bk U5 22 S M B 25 (P<<0. 01D, FLWIRS X 3 22 4 &
31 8 2 AR A 2 SR X B 22 1 B 1 it A
Rl 5 IR SR L AR FLRE A 2
PR 3 AR TR T 22 A A R AT URDRS A
FBE R IE BIPR 2 B 22 A KA d L

3 BMEMNEZTHZLAKNEMN

Table 3 Influence of carbon source on mycelial growth of Polyporus umbellatus
{3l K ARKEE/(mmed ) IR K AERKEE/ (mm - d D
Carbon sources Growing trend Average growth rate Carbon sources Growing trend Average growth rate
WK Dextrin ++++ 0.480 740.008 0 aA H il Glycerol + 0.306 84+0.011 5 gF
HBE Fructose +++++ 0.418 640.001 9 bB %0 (CK) Glucose +++ 0.289 44-0. 001 8 hG
1AL EE Sorbitol +++ 0.349 440. 002 3 cC - FLBE Galactose + 0.288 040. 002 3 hG
H &’ Mannitol +++ 0.340 340.000 9 dD AW Xylose ++ 0.277 34+0.002 9 iH
3 7B Maltose ++ 0.325 340.003 1 eE FLEE Lactose + 0.238 640.001 7 jI
HEBE Sucrose ++ 0.321 040. 006 0 efE Z T Ethanol 0 0.001 340.000 9 kJ
o 8 A + 0.318 440. 002 3 fE

Soluble starch

EO"RARHLBA LK. FIER bR R RS 5k 2R 22 il 3% (P<0. 0D AR R RN FREH ROR 2 7 3% (P<<0. 05, T

EJOR

Note:“0” means no growth. Different uppercase letters indicate extremely significant difference (P<Z0. 01), while different lowercase letters
g P

indicate significant difference (P<C0.05). The same below.

2.4 RBEMNEEELERKKZNE
AWFFEIHT T 10 Fh IR S TR bR 2 B 224
KIS AR IR 4. 3k 4 T RLE L BRE AR

SR 05 IR 5 (NH, D, SO, Kb B 22 4 1 5
To i 35 25 S A0 USSR RIS 08 25 TR 22 A A R
2251 . 3 (P<C0. 05) , He A 7 I 3 11 i 38 %) 1y 22 2
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KA 0 W1 00 A 20 15 T 0 3 5 A R0 22 S A
B3 (P<C0. 01) . HL# 8 by X 17 22 A= < A 12 i
ROR e W1 L s R0 0 22 R e EROCR Bels . 5
W R YR L A LRI BG4 5 2 08

FERE B 4 B A JE ML A TR (NaNoO; . JR %,
(NH,), SO ¥ FEAR T W 22 9 A48 K 3 3, It DL Tl
SRRV FH e b W S o A R R R R
B RE 2 TR 228 K R R

R4 RENMBEZTHLERKNZM

Table 4 Influence of nitrogen source on mycelial growth of Polyporus umbellatus
o 3
R K& AR (mm e d 1) R R MR (mm - d 1)
. Growing . Growing
Nitrogen sources Average growth rate Nitrogen sources Average growth rate
trend trend
o —
A dih) Silkworm +++ 0.636 40,000 8 ap || I +++ 0.334 240.003 3 eD
chrysalis powder Yeast extract
it & Casein ++++ 0.566 4£0.002 0 bB £ AH Beef extract ++++ 0.318 4£0.002 8 {E
9 (CK) Peptone ++++ 0.424 340.002 3 cC NaNO; + 0.312 240.004 6 gF
TN 4= 15 Skim milk ++ 0.421 040.002 8 cC R % Urea 0 0.001 640.001 0 hG
TPk Soybean powder + 4 0.339 1+0.002 0 dD (NH,),S0, 0 0.001 4+0.000 8 hG

2.5 EKEFHNBEZTELEKHOZN
AR RS A KN FiE B E K=
YW BT T H X R Z Ak 2 224 KR , 45 5%

W5, WNESTTLUEH . BR4EAEE B 0.4 5 0.6
pg/ L AL ER A, A A K DR AN ) A A Ak B ] 1)
T 224 K RIS E R % 22 7 (P<<0. 01,

RS ERBEFHEZTELERKBRZNE

Table 5 Influence of growth factor on mycelial growth of Polyporus umbellatus
R T T B =7 A RHEF/ (mm - d D)
Growth factor Dosage Growing trend Average growth rate
0.4 ,ug/L +++ 0.577 Oio. 011 9 aA
- 0.6 pg/L ++++ 0.570 640.005 1 aA
4k & B -
/1L 553 3+0. 005
Vitamin B, 0.8 pg/l ++ 0.553 3£0.005 8 bB
1.0 pg/L + 0.446 240.001 1 dD
1.2 pg/L + 0.434 240.001 5 dE
0.4 pg/L + 0.342 240.002 1 fF
o 0.6 pg/L +4+++ 0.596 140.001 1 aA
LR B 0.8 ng/L +++ 0.457 640.002 8 cC
Vitamin Bs e : -
1.0 ;Ag/L ++ 0.453 740.000 6 dD
1.2 Hg/L ++ 0.434 540.001 5 eE
0.5 IJ,I4/14 ++++ 0.592 340.001 2 aA
1.0 pL/L +++ 0.527 140.001 0 bB
£ ZE AD
ES - y n 1
Vitamin AD 1.5 pl/L ++ 0.492 24-0. 000 4 dC
2.0 y.L/L -+ 0.392 340.008 7 eD
2.5 #L/L + 0.399 340.002 9 {E
0.02 mg/L +++ 0.495 84+0.001 4 bB
0.06 mg/L —++ 0.469 1£0.001 7 ¢C
) 177 6+ 5
Gitber 0.10 mg/1 ++ 0.477 640.010 5 dD
0.14 mg/L + 0.369 74-0. 002 4 cE
0.18 mg/L + 0.365 340.000 7 {F
0.4 mL/L +++++ 0.757 64+0.001 7 dD
0.6 mL/L +++++ 0.763 84+0.003 9 cC
K2
‘i*’ﬁ 0.8 mL/L ++++ 0.777 140.001 0 bB
Corn pulp
1.0 mL/L +++ 0.704 440.002 9 eE
1.2 mL/L +++++ 0.811 340.001 1 aA
CK 0 +++ 0.530 840.000 9 {F

Hi 2 5 b AT UL L B0 o v R A 4 A= K By X A
LW 2 A KA W B R AR L A 4R AR R By i
Y E 3 L B 22 AR R R B L g AR R
By itk B L 0. 8 pg/L W, B 22 A4 KO R AR T
CK. H4EER B BN 0.6 pg/L W, 1M 224
R AR IA B Fip K AH L B B 22 < St e iE . IR

MAEE R AD AT RIME B 22 4 L 4R R AD &
BN 0.5 pL/T I TR 22 AR K58 3Rk B fe R fE . T 22
RS A4 R AD MRS . & 22 /8
T AR P AR . A R IR O T 22 A A AR
F - ELFE A 25 % 28 o e e 8 A 484 o G900 4 1 A ash
W BRI 2 AR M HERCRRVIE ., HIEE
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TR BRI LA KR B R, WK
FALE . AT ORI IR TR 2 2 A K R A
HEREF,
2.6 FERRLENBEELAEKNEN
ABIFSE B H 5 Fh £ 17 BT T 3R 3 LA 224 K R
SR EEJE R S 0T T R S RS AR 2 W2 K
M, 45 L 6., NF 6 LA, &8 ot R A
JoT 5 e B Ab 3L 2 ] B TR 22 A K TR R R AE A I 3 Bl
W2, K,SO, £ B vk BE AL BT L i 224 K
BRI E T CK. Y4 K, SO, JREHKE H1.0 g/L i}
[ AR SR ISV S VN 5 NI = I S~ B S <
NaH, PO, it ¥ B (3 &5, 1 224 K BOR 25T
B #a#5,  NaH, PO, BTtk Bk 0. 06 g/L B

22 R R GK B B R AE . B Bde 4 24 NaH, PO,
oA e B g e I BT A T R 22 A K. B Mn-
SO, Jo e B i3 s B 22 48 RO R B BB TR
B B . 24 MinSO, Bri ik B2 0. 018 g/ 1 N1 22
AR AR AR KR . 5 CK AL 45 B e
(1 ZnSO, Refe i 22 A IFFEE ZnSO, it #e
BESE I 22 R AR Se T R R R . 2 CuSO, i
AR 22 KRB BEE CuSO, Jit i
JEE R g L T 22 2 RO R B TR AR 2 CuSO, it &
WBEIKE] 0. 024 /L W L1 224 K R [R] CK ML .
DAL S5 SRR 0 5 o0 38 B e A R4 %5 Wbk 2 R 22
AL H AL 0,018 g/L MnSO, (8 R e

R6 TRALEMNBLTHLZERKNIZM

Table 6 Influence of mineral element on mycelial growth of Polyporus umbellatus
VIR R e - L) 7 ERHR/ Cmm - d D)
Mineral elements Mass concentration Growing trend Average growth rate
3.0 ++ 0.431 34+0.003 6 bB
2.5 +++ 0.434 540.002 7 bB
K, SO, 2.0 ++ 0.406 340.001 5 dC
1.5 ++ 0.415 840.003 5 cC
1.0 ++++ 0.513 840.007 4 aA
0.15 ++ 0.312 540.002 8 eD
0.12 +++ 0.410 440.001 0 cC
NaH, PO, 0.09 +++ 0.431 340.001 6 bB
0. 06 ++++ 0.534 540.004 4 aA
0.03 ++ 0.398 940.010 0 dC
0.030 +++ 0.448 34+0.001 7 cC
0.024 ++ 0.410 340.004 7 dD
MnSO, 0.018 ++++ 0.540 140.016 1 aA
0.012 +++ 0.529 840.002 0 aA
0. 006 +++ 0.491 140.002 1 bB
0.033 ++ 0.423 54+0.002 1 dD
0.030 ++ 0.440 04+0.002 0 bB
ZnS0O, 0.027 +++ 0.480 340.001 6 aA
0.024 ++ 0.412 340.010 9 eE
0.021 +++ 0.435 140.002 4 ¢C
0.024 ++ 0.322 340.002 7 eD
0.021 ++ 0.369 140.001 5 dC
CuS0O, 0.018 +++ 0.392 34+0.011 5 cB
0.015 +++ 0.428 740.001 3 aA
0.012 ++++ 0.418 740.000 7 bA
CK 0 ++ 0.316 94-0.001 6 eD

2.7 HEARXNBEZELARKMEZTERHE N
ABIETE P A AORE 1 1% G2 B LUK JE A FF 52 A
Bk B A O BT L L AORE 2 R0 B A SRR

LA A L 0 A ARORRS I AR AR Wy TS B o . A
PR $E % B 22 HE R AR AZ Y R 52 R DL 3% 7
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Influence of substitute cultivation on mycelial growth and sclerotium formation of Polyporus umbellatus

Table 7
i W] & I 6] /d
Pattern Germination time

T A4S ] /d
Bag full time

PRI s [ / d
Sclerotium
forming time

AERKER/(mmed D) K #

Growth rate Growing trend

{8 Bl 1 Substitute cultivation 1 5 61
LBl 2 Substitute cultivation 2 4 48

2.45940.061 5 ++ 79
3.12540.042 3 ++++ 62
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