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Effect of bacteria in the casing soil for fruit of
Phlebopus portentosus

LIU Jing WANG Wen-Bing JI Kai-Ping" ZHANG Chun-Xia HE Ming-Xia

(Yunnan Tropical Crops Research Institute, Jinghong, Yunnan 666100, China)

Abstract: [Objective] Screened bacterial strains which had a significant effect on mycelia and
fruit body growth, and further made species identification. [Methods] Added the single strain
of three bacterial strains C1, T24, T34 and four introduced bacterial strains 1B00263, 1A0081,
1A03263, 1A01082 to the casing layer, and then regular survey was mad, including the length
of mycelia growth, time for primodia to emerge, number of primodia, and number and weight
of mature fruit bodies. After the bacterial strains that had a significant effect on mycelia and
fruit body growth were screened, molecular biology identification was further made. [Results]
Adding T34 strain had a great effect on the fruit body. T34 strain not only could promote the
growth of fruit bodies, but also played an important role in promoting fruit body formation and
increasing the weight of individuals, indicating T34 was an ideal bacterial strain. Adding C1,
T24, 1A01082, 1B00263 and 1A03263 had significant effects on fruit body growth. Meantime,
adding 1A00081, 1B00263, C1 and 1A03263 could shorten the time for primodia to emerge
(treatment 19.86—24.14 d and control 27.00 d). C1, T24 and T34, which had different effect
degrees of on the growth of mycelia and fruit body, were further made molecular biology
identification. The identification results were as follows: C1 belongs to Brevibacterium, T34
belongs to Bacillus, and T24 needs to be further determined. [Conclusion] By adding seven
bacterial strains to the casing soil, we studied their effects on the growth of mycelia and
fruiting body of casing soil Phlebopus portentosus. In result T34 (Bacillus sp.) was screened as
the one bacterial strain that had a significant promotional effect on both mycelia and fruit body
growth.
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DA R SE F I, AR K BRSO B6 07
VY 3 MRAATE CL. T24. T34, XFms AR AT
22 AR ARIEN . A SCH— 58X 3
PR AN T K 5 | 328 B8 B 00 15 4 O A 2 1 28 5 T
BCEFTE] . BRAREE . SR A H T g
EI M, HXF 3 RN T T T %

1 MRS

1.1 ##l
111 B WA AR 2F JH TR B (7 Pk 2
51 B-01-3-1) i = B A VEVI R A0t 98 BT )
PRI S AR BT a2
112 HlE: MEERERG S C1, T24,
T34, 4 AR A I RN TR 85 B {3 A R
H o BRI RL A 5 B )
PRI S AR IR E SR

51 A B HRIE X XA 4% (Agaricus bisporus)A: K
AR H#FEH M ER: B RZFEAITE Bacillus
megaterium (% 5 : 1B00263) . & 7§ T i
Alcaligenes faecalis (%i5: 1A00081) . FRIRAR A4
FFEE Bacillus circulans (4“5 : 1A03263)F1:% R AR
Hi1f 5 Pseudomonas putida (4i'5: 1A01082), 4 £k
TR 47 LV A ) B e D A F o B
113 EFE: WRIEFREQL): FREF 3, &
FIR 10, 584684 5, BilR 18, pH 7.4-7.6, WRIKL:
FrAE(g/L): P EETE 200, #i%gHE 20, MEREE
1, KH,PO, 1, MgSO47H,0 1, pH 14k
114 BLXRE: KR A pE st T
TR 2 4(10 cm—20 cm), ok 5 o ARk
FER A, SR R SR B A S AR
BRI pH R 4-5, FKEH 60%.
1.2 FHiE
121 HEMNBITRELERKRFEEEKD
SN AR TR (B RGS: CL. T24., T34) J i
WAk (PR 5 LA01082, 1B00263. 1A00081 .
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1A03263) 1 Tid AL 5 7%, 45 BRI TL T i i
TAA 150 mL IR IR 250 mL =fAjfEH
(BHIfEEFD 2 37), 28 °C FEIRKT S 48 h, JoIH 544
T BRI T K A SR IS 2
A1, ULOF B 3% 3 80k oh B0am o vk
(CFU/mL), PR i )2 L1 Sk E
(10°-10° CFU/g ), LA7E 4l K 1 (CK) X &,
R 8 IREKE (BAEE 8 ). HLEmE
R T By 3G TR R 2 A K SR i o TR 22K
BEZIE, B OERE R, B E KRR
AR s . I R A K K
FE L REIIE RS R . IR E
TSR, G 0 S IS DO A 2 I R B 22
B SARAE A AT P BB RE

122 AHMEMELE: FIIEEEMER 3
FRA 25 AN AR B DNA, 16S rDNA JF 313 1
K FH4R 514 27F: 5'-AGAGTTTGATCCTG
GCTCAG-3"; 1492R: 5-GGCTACCTTGTTACGA
CTT-3'", = Fg AR K 2= AE o 2 S 06 =5 24 7 4
SER. F45- 3 16S rDNA T3 7E GenBank 1
O3 AT [R5 9148 2 (BLAST search), 3 F 2%
PR A MBS TR 16S rDNA 751, H
ClustalX {560 25 56 B R A 7 51 114 7 L XS
Z 5 MEGA 4.0 %4 " BE 17 48 3% &
(Neighbor-Joining) 34, 1 000 ik EEM | &R

2 HZHR

21 WELIERENWIHEELEK. RER
B (8] B 520

MR 1 ATLVEH, B2 40 sk
Bt 10 d J5, dEER 1A01082, C1, T24,
1B00263 . 1A03263. T34 AbFRAYTE 1 )2 1546 MIAR
A FE 22094 KK (4.88 cm—3.00 cm)y i 2%
i X (2,38 om), BRIk JLRRAH R 7E AR 14557
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1A00081, 1B00263. C1. T34. 1A03263 J5
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PR (1A 2) A H (0.71) % T4 E(0.14), 55X EAH
Fbik 3 25 25 R KF, BEH T34 BRRT 324/
TE A W R

ERMAF AT EE LK. JRER AT E B ST

Table 1 Effect of different bacterial strains on the mycelial growth and time for primodia to emerge P. portentosus

WK
Mycelia growth in
casing for 10 d (cm)

I P PR
Bacterial strain

JE TR B I ]
Time for primodia
to emerge (d)

STk S
Bacterial strain

1A01082 4.88Aa

C1 4.44ABab
T24 3.88ABCbc
1B00263 3.69ABCbc
1A03263 3.44BCDc
T34 3.38BCDc
1A00081 3.00CDcd
CK 2.38Dd

T24 34.57Aa
1A01082 27.00ABab
CK 27.00ABab
1A03263 24.14ABb
T34 22.29Bb
C1 22.00Bb
1B00263 20.86Bb
1A00081 19.86Bb

T R s 8 MEE BRI, ARING FEHMURTE 0.01 F10.05 /KF-225

Note: Values shown are the means = SD of eight determinations. Different higher and lower case represent significance at 0.01 and

0.05 levels, respectively.

R2 MEBERX SRS E L EE

A=A

Table 2 Effect of different bacterial strains for vegetative and fruiting characteristics P. portentosus

240 R A PR 240 R R R

JRFEEH

T A H

24 B BRI B - L

Bacte_rial Number of primodia Bacte_rial Numbt_er of mature Bacte_rial Weight of ir_1dividual
strain strain fruit bodies strain fruit bodies (g)

CK 1.86Aa T34 0.71Aa T34 37.43Aa
1B00263 1.57ABa 1A03263 0.57ABab 1A03263 21.29ABab

C1 1.43ABa 1A00081 0.57ABab 1A00081 19.71ABab
1A00081 1.29ABab C1 0.43ABabc 1A01082 18.14ABab
T34 1.14ABab 1A01082 0.43ABabc C1l 18.14ABab
1A01082 1.00ABab 1B00263 0.14ABbc 1B00263 5.71ABb
1A03263 0.71ABab CK 0.14ABbc CK 4.29Bb

T24 0.14Bb T24 0.00Bc T24 0.00Bb

TE: R B 8 NEERFIIE, ARIKNE FEHMURTE 0.01 F10.05 /KF-22 5 135,

Note: Values shown are the means + SD of eight determinations. Different higher and lower case represent significance at 0.01 and

0.05 levels, respectively.
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1 REMAGIFERERS
Fig. 1 The primodia morphology of the Phlebopus por-
tentosus

2 REEMIRS I EF RS
Fig. 2 The fruit body morphology of the Phlebopus
portentosus

FESFY R [, T34 TRREAG AL B2 A
FALRR H(37.43 g R EE TXTIE(4.29 g), 5
X HEAH LUk B I 3 25 55K, AR T34 TRRRXT
TS AR T B AT A R R
22 BHRHAEREKHMARZLZE S

AP CL., T34, T24 5 GenBank %i#i e b 4L
AT AY 16S rDNA JPHIH#AT L, RGELB R
UL 3, RIS CL IEF P AR 4 5%
JF 5 8 S F AT TR T TR AR 1 R R 91, AR L R
99%, LR BT R W CL 53R KM AT A
Brevibacterium epidermidis (GU576981), 548
¥ Brevibacterium aureum (AY299093) . L& 1
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[ Brevibacterium iodinum (FJ652620) . k54T
& Brevibacterium celere (NR025727)5% 4 #RE H
IRBRRAE— RO &, JBT 268, WIPHE
CL MR R E B —F; 5K T34 5L H P41 fcfl
LIRS 3 5P FN & N ZF R AT T TR R 1 B R 7 31,
RN 96%, FEALI AT T34 S
fiFT# Bacillus licheniformis (AY 947531). Ah¥%x
ZEAUAT I Bacillus subtilis (HQ 202549) . JE#) 24
FT 14 Bacillus amyloliquefaciens (FJ 222551)%% 3 #k
AR RAE— K3 L, vIBeE T [A— 258,
Bk T24 FE KR 51 5 d A B B0 £ 2 28 F AT IR
Bacillus benzoevorans (AY 043085). FIRZFEAIFT
T Bacillus circulans (JN 644554)%5 bk B AL P
S 93%, MMM TR T24 BIREXPIFR
W E AR R — Ry 32 b, (BLRDE 56 2 A Tt
—HE o
3 SRR
31 %R

ARSI R, W 20 Sk e 3
PRENTEHRR(CL, T24, T34) K51k 3 BRANEH Ik
(1A01082, 1B00263. 1A03263)%] 7 1 2 i 18 ™
WA 22 A KA B AR AR
1A00081. 1B00263. C1. T34, 1A03263 £ 14
PR 5 463 O A9 2 I BT i 5 1) T Bt A R 4
L T34 2 TR R AE I 48 DA 2 JH P - SR g 3
MG FE R E EEVER, AOFHE 2R
oy R 2 JH TR TR 2246 KA o 2 PR, X512
IERL . PR A W eI EH, 2Rl
) 240 TR TR R o

M )25 BTk I 3 PRANTE AR (CL .
T24., T3A)KT I 1 I A= BRI R 22 . 7 S AA iy A
KEEANFFEEIEHAER, FIEX 3 A
AT TV SE, BESAR N CL WA
J& . T34 AZFHATHEIE . T24 WA E X RIEATF
i — e
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100
86

Bacillus amyloliquefaciens (F1222551)
Bacillus subtilis (HQ202549)
Bacillus licheniformis (AY947531)
T34
T24
Bacillus benzoevorans (AY043085)
Bacillus circulans (IN644554)

Brevibacterium celere (NR 025727)

—
0.01

Brevibacterium iodinum (F1652620)

100 Cl

75 |[[ Brevibacterium aureum (AY299093)

e Brevibacterium epidermidis (GU576981)

3 HiE Cl. T34. T24 &Y 16S rDNA 5|5 H b0 3R X R R L
Fig. 3 Genetic relationship and evolutionary trees of 16S rDNA sequence of bacteria C1,
T34, T24 and other bacteria
Note: Numbers in parentheses represent the sequences’ accession number in GenBank. Numbers at the nodes indicate the bootstrap
values on Neighbor-Joining analysis of 1 000 resampled data sets. Bar: 0.01 represent sequence divergence. The number in brackets

was the accession number of each strain.

32 itit

B A Wy AR TR SEARTE B A M A 5
W%, mEANIE Hayes SN 1+ 2 d 4y e
BRI BATRFT 1% (Pseudomonas  putida) 75 7S5
FHE LIS T IABE 45 TS0k, Rainey™ 5t
NN, REAR AT H (Pseudomonas putida)GEfiE
HERUAELEE £ TR 22 AR K R B . PR, SR
JE AN T S AR B A 7 A B
T34 Pk Ry ZFHLFT T R (Bacillus sp.), X B e A
SRR L . PRI B BEAR A fE E R
H, Bl E K AT E Bacillus megaterium
(Gt "5 1B00263) %t 78 + J22 1 46 UK 4= 1T B 1 22 114
AL FIRRE AR HEER], X —BFITAE R
5 Ahlawat 20 2 34 5P L Y 250 AR
—3,

2 X X M
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