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Study on Identification and Biological Characteristics of a Wild Lycoperdon perlatum
ZHANG Yan
Abstract A wild macrofungi fruiting body was isolated by tissue isolation method, identified by morphological identification and its molecular

(Liaoning Provincial Institute of Poplar, Gaizhou, Liaoning 115213)

sequence identification, and the biological characteristics of the mycelium were studied. The results showed that the strain was identified as Ly-
coperdon pyriforme Schaeff. ;Pers by morphological identification and ITS molecular sequence identification. The length of ITS fragment of rD-
NA was 697 bp. The sequencing results were registered in NCBI and compared with the known strains in GenBank by blast, the ITS sequence
with similar height was downloaded and compared with cluster W. Mega 2. 0 software was used to construct the system tree, and the isolated
strain was identified as Lycoperdon perlatum. The results showed that the suitable carbon source for mycelium growth was soluble starch, the

suitable nitrogen source was ammonium nitrate, the suitable pH value was 7.0, and the optimum temperature was 25 C.
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Fig.1 Fruiting body
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Table 1 Factors and levels of biological characteristics test

ij(:j:l Cﬁﬁ n Nf;(fin pH Tem{iilure
source source C

1 AIBRIR(Cy)  AMAIR(N,) 5.5 15

2 ﬁﬁ((q) %%(Nl) 6.0 20

3 HEINE(Cy) EABN,) 6.5 25

4 AE(CS) TR (N;) 7.0 30

5 HEER(Cy) TiER%E(N,) 7.5

6 ATEVETER (Cs)

2 ERS5HM

2.1 SABER rEH 2 R ILER BRI A ALER
W22, B 22 KT B R 22885, T 22 PR
BEFRILING , 1 22 505 DG 5% , A AR 22 (181 2.3) o 7E4>
B AR I Qe DU R AT LA A3 B R R PR L
BTk WLV AR E D 0. 148 em/d, RH B

B2 E2EKNE
Fig.2 Early growth stage of mycelium
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2.2.1 LR, THAED, R 2.0~3.5 em, FUE BT Bk
AT A5, th A A B 2R E T b w1t
IR, G R R O EBIA G, SMIYOY A BRRNE, N
AR, RS e G THIE G, P B, BAR 3.5~
4.5 um. W25 % N AL IE T 2 (Lycoperdon pyriforme
Schaeff. ;Pers) ™

2.2.2 pTERE.

2.2.2.1 225 DNA SRS BRI BE IR L Tk AR . 42 B
1) DNA 28 1% Bl BRI F PR AGIN & L, DNA R it 264 A7 I

E3 BaEKEH
Fig.3 Late growth stage of mycelium

G (18] 4) 248 0E ) PCR I BHES T PCR 4754

:1. LXMB
El 4 DNA RBIKZR
Fig.4 Result of DNA electrophoresis

2.2.2.2 PCR . S8R MGAIN T34 7= 1) K B, i
P T AR, HAC RS IIsE (185) , A iR BeoR/h
£ 700 bp 74, nl LIFEATINNY o

2 000 bp
1 000 bp

750 bp
500 bp
250 bp
150 bp

7 M. Mark, CK. 25 (9§11 ,1.2 3. LXMB
Note : M. Mark , CK. Blank control,1,2,3. LXMB
B 5 PCR&iMEKER
Fig.5 Result of electrophoresis of PCR detection
2.2.2.3  NEESREIRREIX (ITS) P91, P90 sE 4551 o, 1
PCR 4347 W4 i 5k 697 bp , %55 NCBI £ Blast LX)
Fp AR R W], 5 LXMB AR PE A w1 B RR T 81540 i
AB669511. 1, FM999681. 1, DQ112630. 1, DQ421095. 1.
FM999608. 1, £ Fi 44 #7431} Uncultured ectomycorrhizal fun-
gus(ANREEE FE AU /ML B AR B ) | Uncultured fungus , Lycoper-
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don perlatum ( W £ JK £1) | Uncultured soil fungus ., Uncultured
fungus , Query cover 735> 99% ,100% ,99% ,99% .99% , ident
B0 99% . HEZSERTINZ AANRESE SR IAME IR B, B A
—AN AN R R SORAD K B AR RS S AL IR Y
FEXTEESR , T b 4 2 R Z 80N Lycoperdon perlatum ([ £ K
1), AR 1 29 4> 1TS J 41, H Clustal W #4755 1L

XF, JH MEGA 5. 2 JAFREE R GERT, 4307551 R T Ki mura X2
ZHIHEARL, EU 780685. 1 JyShZE R (outgroup ) , M H H] A= AR
('The tree ism idpoint rooted) , & 6 H /8 H /- EFE/RHIK
F 50%]17] Bootstrap {H, \El 6 1] & i ,MB 5 fr 4 1) Lycoper-
don perlatum FFB| SN — 37, R4 KRB, N 0K MB JE 25
FUE RIRUE D AN M T E)

DQ112559. 1 Lycoperdon Figidum voucher Lange 191
DQ112588.1 Lycoperdon molle voucher NUEZ00

1 DO 128831 Ly coperdon niveum voucher LangeS00910

DQ112588. 1 Ly coperdon Figidum voucher MJ284

DQ112578.1 Ly copardon lambinonii voucher NUE245
DQ112883.1 Lycoperdon decipiers woucher NUBS0S02
DQ112850.1 Handkea excipuliformis voucher DobremezMJ8487

&k DQ112589. 1 Lycopardon skimontanum woucher Dobremez 710210
# Do112588 1 Lycoperdon altimontanum voucher NU4ZTD

DO 128781 Ly coperdon echinstum voucher MI8458
JNET2908 1 Lycoperdon subcretaceum vouchar MJS032
JNET2902. 1 Ly copardon rupicola voucher RGC98-144
JNET2501. 1 Ly coperdon rupioola voucher JLF2005-59

| KR811088.1 Ly coperdon rupicola voucher ECS 39
0| KRE811052.1 Ly coperdon ericesum voucher ECS &2

DQ112554.1 Vascellum praters & voucher MJSB5S
DQ112632 .1 Lycoperdon marginstum voucher Parker7 50822

DQ112220.1 Ly coperdon perlatum voucher NU4EB4
KR811070.1 Ly coperdon perlatum voucher ECS 20

1A KTET5062. 1 Lycoperdon perletum voucher CB08ST
KRE11094.1 Ly coperdon perlatum voucher ECS &5
KY950489. 1 Ly coperdon perlatum s train 810723MF0055
KP340153. 1 Ly coperdon perlstum voucher KA 13-0555

4 KIUBIESET . 1 Lycoperdon perlstum voucher ZO00&MGO2
KTB7TE0E1.1 Ly coperdon perlatum voucher CB0B19
KTBTH0E5.1 Lycoperdon perlatum voucher HC-PNNT-283
KTB875058.1 Lycoperdon perlatum wucher CB0852
KTBTEDE0, 1 Ly copardon perlatum voucher HC-PNNT-187
AJ23TET 1 Lycoperdon perlatum strain DA-108

EUTE0885. 1 Trametss sp. 5Q01

E 6 LXMB R&EXEH
Fig. 6 LXMB phylogenetic tree
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2L 5 %)) ( Lycoperdon perlatum) , J& 48 1 V.| ] ( Basidiomycoti-
na) B BF+H T 1 24 ( Gasteromycetes ) %)) H ( Lycoperdales ) &
#B} (Lycoperdaceae ) %)) )& ( Lycoperdon)

2.3 HZEMEHHE

2.3.1  AN[ERRIEXT W 20 Ey 2l T 22 A K e, f 3R 2 AT
U ASTRVRBUERT DO S0 B By A 22 A R B 5 il 22 S 5, P
PEVERMERRURIN , T 22 2 K U B PR, HLBOM etk %5, (H
TASRBE B 22 K 3B, 7F 6 N HEL R B vk 2, v,
L5 T PR TE K 5 R Dy B IR A R T M B0 ) TR 22
258N

2.3.2 AR OS2 A KK, 3% 3 ]
LA TR AL PRI 22 A0 2 o PR RN, TR 22
O B R R e S A Tl i 22 A K ) e AR R

F2 AEBEXNMIUSIHELERRKBHZMN
Table 2 Effects of different carbon sources on mycelial growth and

vigor of Lycoperdon perlatum

Jasty W WK WARE Eagi 30 dAEKER
-~ Carbon Mycelial ~ Mycelial ~ Hyphal 30 d growth
T'reatment X .

sources growth density color diameter//cm
Cy CK + i [SEER 2.97+0. 06 eD
G ikl ++ e Fits 3.5020.10 cdC
G, HERE ++ B Ffi,  3.7020.10 cC
G HpE et e Fifi 3.49:0.08 dC
Gy H g ++ B Ffs 4.26+0.05 bB
Cs AETETER  ++ B Pt 4.66x0.05 aA

T AR+ RZZ R B+ R R EESS; R RIK
INEFEEIERRAE 0. 01,0. 05 225 3%

Note: + + +. The mycelium was robust; + +. The growth of hyphae was
normal ; +. The growth of mycelium was weak. Different capital and
lowercase letters in the same column showed significant differences
at the level of 0.01 and 0. 05, respectively
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Table 3 Effects of different nitrogen sources on mycelial growth and

x5 AREEBEEXMMIDHELEREKEHZM
Table S Effects of different temperature on mycelial growth and vigor

vigor of Lycoperdon perlatum of Lycoperdon perlatum
fb3m AR WK WeEE Wagie 30 dAERER it B2 WK WAmE  Wagie 30dAEKER
T Nitrogen ~ Mycelial ~ Mycelial ~ Hyphal 30 d growth Temperature ~ Mycelial Mycelial Hyphal 30 d growth
reatment . . . .
sources growth density color diameter//cm C growth density color diameter//cm
Ny CK + ki 1 3.17+0.29 bB 15 + B3y H 1, 1.14+0.72 dD
Ni RERRE B AG 1.37:0.15dC 20 -+ e Fif, 3.0720.06 <C
N : s 193+0. 12 ¢ o
2 e wE o AE 1.93:0.12¢C 25 T e Fit 4.15£0.15 aA
Ny TR et e Fif  4.030.06 aA o )
N, i ot e Eif 18740, 15 <C 30 +++ He 5 H 3.62x0. 13 bB

TE s+ BZZAEOH: s+ 2 I — i +. 22 KAV s B TR K
/NG EE S IZRRTE 0.01,0. 05 255 5 3%

Note: + + +. The mycelium was robust; + +. The growth of hyphae was
normal ; +. The growth of mycelium was weak. Different capital and
lowercase letters in the same column showed significant differences
at the level of 0.01 and 0. 05, respectively

2.3.3  A[F pH X MIZCS B 22 A2 . i3k 4 al A,
ANT] pH RIS B i 22 A K RS2 22 S i B3 . X pH N
7.0 I, R 22 K R de PR fe ik 2 pH 8 6. 0,6.5.7.5
N, B8 22 A RO R B D i 25 24 pH Dy 5.5 I TR 224
R e, K Hs HLf . RTOL, pH 2y 7. 0 M i3 R 80 )
ez K.
#4 7FF pH ML DHELERKRKBHZM

Table 4 Effects of different pH on mycelial growth and vigor of Lyco-

perdon perlatum

Jas WP WemyE wWegit  30dEKER
H  Mycelial Mycelial ~ Hyphal 30 d growth

Treatment . .

growth density color diameter//cm
P, 5.5 + B SR 3.80+0. 16 cC
P, 6.0 ++ B F 4.00+0. 16 cC
Ps 6.5 ++ Lo {7, 4.33+0.20 beBC
P, 7.0 +++ e SN 6.03+0. 15 aA
Ps 7.5 ++ iy (SRR 4.97+0.33 bB

TE s+ BZZEOH: s+ B2 I+ 22 KA s R PR R K
INEFREAMIFRIRAE 0.01,0. 05 225 3%

Note: + + +. The mycelium was robust; + +. The growth of hyphae was
normal ; +. The growth of mycelium was weak. Different capital and
lowercase letters in the same column showed significant differences
at the level of 0.01 and 0. 05, respectively

2.3.4 ARIREATFSCS 2L KON, kS 0]
981, SRR A B0 55 8%, UL Sh T 242 25 C I K
B30 CHRZ,15-30 THEGIE K.

3 @iesitie

31 WMEE ORI A S v S AR
TE gl XS T LA T 3 7S B AR,

TE o+ 2L+ B2 IS — s+ B2 IS s B ARG
INEFREAMIZERE 0. 010,05 %52 5 %

Note: + + +. The mycelium was robust; + +. The growth of hyphae was
normal ; +. The growth of mycelium was weak. Different capital and
lowercase letters in the same column showed significant differences
at the level of 0.01 and 0. 05, respectively
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