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(L SR Ao SRR 2ABE, NSEh FEAIESE 010022; 2. Gl AU A SPHEBT R BeA FRA 7
WS FEANIERE 0115173, WSRO RS A mRlaE2Ele , WEeh FFAIIRR 0100185
4. WSRO R AR NS PRI HE 010018)

W EMREARNEFTHLILEAZHERTHERET AT B RMFLEREA 24K,
BEWEFRES ITS IS ERZ RS EFRAE AR THLEAKOZERFRA BA
Fo pH, 4G AARERB, 2 —FERT B IHDFHEZBR LA TERDTALAE
KB, %R %9 . Cortinarius sp. B4 ITS 555 GenBank PIREWEE T e X
%7 Cortinarius rufoolivaceus (GenBank & & 5 % FJ039645) 85 ITS 53| B B & &, 4
8%, AR MEFRIE, AL B A LIEW B (Cortinarius sp. ) B8 ; H K 2 Koy &
HBEH 15~20 °C,%E pH A 5.5~6. 0; G EREW FHABHBATRED B LE
KA RFORAER B LT RER XS AE 2] (8. 6220. 27)mg A (6. 93E0. 27) mg, %51

et B T 45. 85 % 4= 17. 26 %,

R L B B O B R AR

HESES. S646. 179 STERERIREL: A

YRR E (Cortinarius) B 240 TR
B R E B AR R IR, %8 E P
0N IMFIRE S = A2 A2 IR IR L | LA SR TR BLSE
AR, EHAMRESRETREEEERN
R,

WP (LT RSB 24 F il 2
T HERh LR SRR B T RER G, EEAEL
T 4 Fp. B 2B (Cortinarius rufo-oliva-
ceus) TELZIEE (C. caerulescens) . 22 JEH (C.
albidus) fIR L 22 5 (C. cinnabarinus) , =%

B EEE N S K979, %, W, HIF, A BME
HREAARE AREHF L L., Email: limin_
8123@126. com.

BEES i (1974, B, 4, 8l 8%, AL 2N F
HAR A E B % L4, E-mail:yaoqingzhi@163. com.
ESTH:AZ T A RHFFERAEMARY TR
(NJZY16043) ; = Au i 4 T AT R A B A B (2015-F-
A1,

Yrfs HEE2017—02—22

N EHE:1001—0009(2017)14—0169—06

I 3 AE A 200 AP AT BT, B R H
TR, B (B 2% , A TR K2 000~
3000 m B EIEMIE . HERW IR
— Rl SR AR R B AW RIS VBT
F&E. TR, B TESHE RN T R E,
BRI UP A BT B WA , 0 T S 7 SR B A
BPAE BEIR O JOHA T R 2, R TR R
HAELAT . BRIXT AT IRIE F 2R P T LA
PR BITSE T S BB MR I S B Al AL B
P D R R 6 4D 250 T K S
FUER R LI BFAE TSR ATRIT IR .t T seik
P A 7= B AR A PR, A B8 B, A RASRESE BRI
B B 22 BT SRR N L8 SR T X Lt 52 T
TERE AR, INREEUATIEIRI B 22188
FPORMEEATOE T BT B DL SR 8 S B E A L
R S AT LUA S5 R B 5 B P A TR EE A BER B JR
T, T B LB KT8 2 10 BB o 2 (R iy 4
BRI RO HOE . X 2 RIA K R R Dt
JEES H » PRIIHON) 58 o O B 8 R ) O 20 T 4l 8 5 A%
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TR ABT SRR R EIE 5L X .

ZITEMBZILNER B R R TS
TRERFLEE GENAA S ERREEBR 2
R SRY) B T R E W T BOF S e IR A%
BRI A s WA BRI 1 R
IEIRPE Rk pH ML SE & HARE R, T
A G FAEYF IS R B RIEY B
LRI, LA O 52 B B — D IR T A 1|
P E B AR

1 #REFE

1.1 e

BBE (Cortinarius sp. ) TSLE T 2013 4 8
JREANG R ZINERE AR X TR
FEMRT A I R R AR A B S ROR B
OIS HEE TR

PDA #5575 . 42 200 £ W 20 £ i3
g 18 g,pH 7. 0~7. 2,Z&{87K 1 000 mL,

Pach #5575 . &0 20 g, 1A REE 2.5 g,
BREREE 0.5 g, BHIR — =41 1 g, & 2F7t 15 mL, #7
BB 3 mL, EITTE 1 mL, 0. 4% 4R By
1 mL,BiE 18 g,pH 6. 0,7&487K 1 000 mL,

SRG HiFrE: T4 HE 100 g, HiZgHE 15 g, 410E
5 g’i%ﬁ“ 20 m,@i@f{:ﬁ%@ 1 g’fﬁ.@% 0.5 g9§
H 1 g’gﬂ’[ﬁ@ 1 géﬁi? B; 0.15 g’f?:ﬂablég £
pH 6.0, 287K 1 000 mL,

PTT $iedk  BiahE 20 ¢, HE K 2 ¢, BRIR
P g RS 0.5 g, AR B 0.15 g Bl
AL 0.5 g, 3nifig 18 g,pH 6. 0,7%#/K 1 000 mL.,

MF 1535820 %0 &4k 7T 1 000 mL, B4k
20 ga@é@ﬁ:ﬁ% 3 gaﬁs@ﬁé% 1.5 g,pH6. Oa%%
7K 1 000 mL,

MMN 555 FEBE 77 40T - # A4 10 g, F 3T
10 mL, A 2 g BERRE 4% 0. 25 g . BERR — S
0.5 g, BREREE 0. 15 g 7R 0. 2 g, EALHS
0.5 g, RAALHN 0. 025 g, RALEK 0. 012 g, fpAER B,
0.001 g,pH 6. 0,ZE4&7K 1 000 mL,

1.2 KB FH*
1.2.1 THFWSE SR

FAHEG Y B PSRRI 75 %0k
HFE, THS LES NIERAE T, IFAR TN

B 55 28 AR PREL 0. 2 em? K/
P, Befp T PDA 855 50T e, B T 20 “CHER
LIRS . FPIR 2 RS 4 PDA BE5RE I
TS 2~3 I B IRIB R L2 AR sl R )
% A PDA #HHE PR JRA H
1.2.2 ITS FHI4HT

W22/ 5 DNA 2 ECRF CTAB g1, ITS
PP HS% WANG 5 . 514 1TS1,
5 TCCGTAGGTGAACCTGCGG-3', ITS4, 5'-
TCCTCCGCTTATTGATATGC-3', i g4
THAERAFSGK. PCR RV ARZRFRA 25 pl
M F . PCR =R 0. 8 %0 B AR it i A6 il 5 [a]
s B A TRARA RN E ., & rnE
B ITS FF3 #2222 GenBank 7Z R 7 515085 2 , IF
8% NCBI 7E48 BLAST N #%, 5 GenBank H
) IST FFFF) 47 R M . FIA ClustalX
RAEXT BT 18 5 5 34T £ % 5 B 43 A,
MEGA 5.1 3K 4 3% F #H 4B i% 82 ¥ (Neighbor-
Joining, NDWHRZ R EW M HHEMRRLT
R #EFT B K (Bootstrap) , A BAE A 1 000 1K,
1.2.3  FHAKEFREFTHGE K 2 7 vk

4351 L PDA. Pach, SRG.PTT, MF, MMN
VEREEA L FEHL , 78 - A S R O N—B0
P8, 20 CHEEIE A FROLESR 15 d G,
MEEEER TR EZEKEHERKREE, R
FHTRERNERZAYE . B BER AR
FEAIOH , ZE B K TR R B R SR B TR
MBI BEBOR S , 7E 80 CHEIR & T T Z 1
B, B3 REL.
L2.4 IREXHELZA KK

LI SRG R AL FREL P8 pH 5. 5, P
W B8 T 10.15.20.25.30.35 ‘C &M T 5
75,15 d JE B A B MWL T &, A5 3
KEER.
1.2.5 pHXHE#«EKKFmH

DL SRG REEA RS, 2 5 15 55 5% pH
% 4.5.5.0.5.5.6.0.6.5.7. 0, R MRS B F
20 CH&MTFRESR, L dRNEFEEERMEZT
ikt BALEE 3 IRER .,
1.2.6 HESERBRETERYSTHEZERK
HopAG|

STHIEL 6.5 ¢ HiE A IR A R A i, IR
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JG2 R 30 min, AITRIERERZE 100 mL, 5 SRG
REFREILAFLLFIRA (R O % KHE f8T
B, BT 20 CHRMTEF. DL SRG Bi3#A -

0. OFEAXT R

1.3 HiRESHH

IREECHER AT SPSS 16. 0 GEit B trab B,

2 GRE5HMH

2.1 EFITS FIEKEE
% PCR ¥ RSN E , Cortinarius sp. B
R ITS P3| K& 660 bp., %7515 GenBank

R HGE B R E T IR Cortinarius rufooliva-
ceus (GenBank & 55 FJ039645) 1 ITS &%

[R5, 0 98%, I 1. A5 HES %45
TE, H % HEEN 22 BEE JB (Cortinarius sp. ) B
B .4 N Cortinarius sp. LM-1,
2.2 AEEFENELEKNZMD

HiZR 1 AT R B SR X 2 AR KA R
ERW L, E2TEHA 6 R R PYREEK.
SRG HiFr e W #2 KM S WA T REY
B, N E M Cortinarius sp. LM-1 [ & & 35 5%
B Wbk PDA B R B A R B dF, W2 T
Y SRGHFETL B EWZR7E MF 57
Bl REE WLt KEESHL TREY
Bhe BH, FE B L SRG 5 5 54 B
ARGIR

83

Cortinarius armeniacus (FJ717503.1)

Cortinarius cinnabarinus (AY669662.1)

13 Cortinarius gentilis (EU821684.1)
Cortinarius elegantior (GU363463.1)
50 Cortinarius rufoolivaceus (F1039645.1)

98 L Cortinarius sp.LM-1 (This study)

Cortinarius albidus (KJ705123.1)
Cortinarius caerulescens (AY174863.1)

—
0.05

Leucocortinarius bulbiger (DQ068019.1)

1 BT ITSFHER LM Cortinarius sp. LM- 1 SEREZBHNRELZ ST

Fig. 1 Polymeric analysis of Cortinarius sp. LM-1 and other Cortinariaceae species based on their ITS sequences

£1 TRBFENHLAKBRW

Table 1 Effect of different medias on mycelial growth

BeAEREE W THRE
KA . i
Mycelial growth rate Dry weight of
Medium
/(mm =+ d—1) mycelia/mg
SRG 1. 65+0.02a 5. 8%0. 26a
PDA 1.5340.07b 5.3%£0. 36ab
PTT 1. 4240. 05¢ 5.240.45b
MMN 1. 39£0. 03¢ 4. 610. 10b
Pach 1.23£0.03d 3. 9710. 26¢
MF 1.02£0. 07e 3. 8%0. 40c

T ARG FRRRER BEP<0.05), FH.
Note; Different lowercase letters mean significant differences (P <C

0. 05). The same below.

2.3 BENMEZLE KK
H2 2 WA, I8 B X B #k Cortinarius sp.

IMA EZ2ARKRABENEE, HLE 10~
25 CH&MTHREAEK,30 CLL LR A KT,
£ 15~20 CHBNHZARKREE SH2 T RE
WK, I EAEX 2 MRER RN TR EEER,

* 2 BEXNE £ EKRNh
Table 2 Effect of different temperatures on mycelial growth
B B2 A K BT RE
Temperature Mycelial growth rate Dry weight of
/C /(mm -+ d—1) mycelia/mg
10 1.0440.02b 3.5%£0.43b
15 1.7040.07a 5.94£0. 62a
20 1. 6840.04a 5.940.17a
25 0.52+0. 08¢ 1. 9740. 45¢
30 0. 0010. 00d 0. 0£0. 00d
35 0. 0010. 00d 0. 0£0. 00d
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FE I, B #k Cortinarius sp. LM-1 W 223535 B &%
IEIR BRI Ry 15~20 °C, TEIREEMRT 15 CHIR
F 20 CHPE#E KK E, FEBERFGE
HIRIXES LB R A BE 0 B i R, S 4Ll e i 3
FRIRE R 20 C,
2.4 pHXMHEHLZEKKFIT

2 3 A1, pH X Btk Cortinarius sp. LM-
| B2 KA BB, BT pH 4.5~7.0
FUT R A K, TR R R TS I Y i A K TR AT
FE pH 5. 5~6. 0 WEN . B2 REZ SHLT
FEEBERK, B ERteEE LR B5HE
pH AR E M. ZER, RILE# Cortinarius sp.
LM-1 W #2355 il pH Y8R 5. 5~6. 0,

3 pH & £ 4£ KIS0

Table 3 Effect of different pH on mycelial growth

2.5 ARFEYNELZEKNEM

%R AT, ARRENE B ERED
STER Cortinarius sp. LM-1 24K H B EFEH
o, RERENE BRI HE LA
KA BENRAEMER SREDKRE A
13 1.5~1 ¢ 2.0 ¥RBEILE BT, X8 224 K i1
HEEFSRR W22 T B 43034 (8. 5340. 26 mg
MI(8. 62+0. 27) mg, LLXT R4 AR T 44. 33%
FM45.85%, MW MEBRYWEE <1 1.5
>1:2. 00, SXTREAEL Ch 15 0.0 4, B SRG
B3R 3 Xl 22 4 Keth g B L IEVE FE (B 2t
ERBEMRFAEL: 1.6~1: 2. 0 YREVEEIA,

H126 4 BT A), R EYR E B W = 24T
BYITE LM KA B W, M2 YR
JEAE 1+ 1.5~1 ¢ 2.0 RIETE RN, X H 224K
B BZEWIEHER, LT HESHRF6. 93+

R RETRE 0.27) mg 1 (6.85+0.37) mg. X BB T
pH Mycelial growth rate Dry weight of 0 0 - . .
/Cmm » d—1) mycelia/mg 17. 26 Aﬂ] 15. 91% yﬁﬁ&%%ﬁﬁbﬂﬂzg}l $ 2.5
4.5 1.0740. 04d 3.540. 26d H:J‘ k Xd‘%%éﬁﬁﬁ% H‘Jm%ﬂ’f/ﬁﬁﬁ 3 E%%%bnm
5.0 1. 43220, 07be 5.1£0. 26b <1 1. OB XA KEA BENEm,
5.5 1. 60:0. 11ab 5.5:0. 36ab HE A —BEH  ARRENTREZR
6.0 1.6970. 11a 5.920. 26a BEYNEZNE KM E BERE W, ZE2y
6.5 1.35+0. 11c 4.3£0.10c WAL 0.5~1: 1. OWETBRINN, W EZA
7.0 0. 810. 10e 2. 6£0. 45¢ ﬁ&ﬁﬁ%%?ﬁﬂﬁ,ﬁﬁﬂéﬂﬂé%E%KE}l .
2.0 Bf R 22 KA BEMEIER.
x4 AERRYHELERKNI M
Table 4 Effect of different extraction on dry weight of mycelia
BIRYRE H# T E Dry weight of mycelia/mg
Extraction Y Ry REERY
concentration Branch extraction Coniferous extraction Root extraction
1:0.0 5.91+0.13d 5.9140.13b 5.9140. 13ab
1:0.5 6. 542-0. 20¢ 6.1120.17b 6.080. 12a
1:1.0 7.70%0. 23b 6. 2110. 06b 6. 02£0. 14a
1:15 8.532:0. 26a 6.9320. 27a 5.5720.33b
1:2.0 8. 6210, 27a 6. 8510. 37a 5. 15%0. 16¢
1:2.5 6. 86-0. 33¢ 5.1320. 13¢ 4. 3420. 244
1:3.0 6. 6110. 25¢ 4,3240.11d 4, 1540. 14d
Hbe AR R LR TTS 79 041 5 Ho ) &5
3 iTfig 5, GenBank % 38 1t 12 5 ok P8 F € ok (9

XA W ) 28 5 B R AR ST 5 22 0 ik
b, R ITS K Bft) DNA JPSI#4T £ E B2 —
i ECBORE B0 1) 48 18 07 1k » I AF SR 07 1 B
JOEFH TR 41 TR AR L PR R I RS R R IR

Cortinarius rufoolivaceus (GenBank % 5% 5 &
FJ039645) (¥ 1TS J7 31 R & » Sk 98 %6 5 R
G HIE S 2EAHE 2 e MR 22 R T 8 (Cor-
tinarius) BB » 54 N Cortinarius sp. LM-1,
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AR & R oA 22k i 32 B BRI A AR —
AR B2 R W R4S Tk AR5, i
Sy T LASEEE R i AR B R T e o T 224 K 22
P PR . TS 22 A3 S R T N T AR
R I ET R A5, BRI B X T B AR B A 3 R A 1
BRI R AR L , g5 X AR e M
IR FL A FF I (Suillus luteus) WO R 8 514
BT T RGBT, B 2 TH 22K IR VRAK A e 7= &
BE) 12.56 g « LM (i 880 T X7 WA
BAEFMNTEREEEZARRA KRS,
5 HD X T AR B B ARG % A A
(Suillus granulatus) S F2 544 347 T W5, 1
BT HEE CON FEMEEFRIRE & pH, ZE5mH
PN 3 FREAR & AT L4 (Lactarius hat-
sudake) . AR I8 (Suillus granulatus) K0
Lk HF B (Boletus edulis) (3555 & #E4T T
AL B T B MG B R IG IR 4, A3 =
5B (Cortinarius sp. ) B 2R LS I% KR
1A% B 5 T R 0 TLARGE , X T BE R )E B
P AR FRXERE SR A %, 2 BRI 2 =i —
HHEF RSN, RS HR W 2R
W FREARMT TR, W2 R R D5
A RETF B R 53 SCHGHE . X T 22 iR R R B
FERFW, B Cortinarius sp. LM-1 B 22k
AERERIERE A 15~20 'C, WAL ERE
(Bl A KIRBETE 256~30 CH, BAR LU R B
PR B AR KT RE AR, Xt 5% W Y 28
TERE AR R Z I X B IR2ZE R TE 9—
10 A Al 3 %5, W SE S| E 0 C,
Btk Cortinarius sp. LM-1 B 22 4 K I 18
pH 2 5. 5~6. 0, EHE TAEMRIEIFH LK. X
HREZHMERE IS pH IEEAL. B &S
HAR B R YR B TS S F A K 4R
FHbUS M, HL, ERRASRENRE SR
WL BR T B IR IAS B AR AL TR RS ST
WAERIIEEZIR, 76 T A AR A AT M &
Bili b D eI AR A S AR B A 1 i A K BT A i R
R AR, T ) T18 EAEH AR
XWRZARHENLZ—.

PR RV YRR 5 o] LIGE o+ ECBH
RIERE T, B E A E R AN L4
25 BB (Cenococcum geophilum) 5 B F @54

HIERFRE R, REFRGHAMM TR
PRERETR 22 W R A K, (B3 35 A R ) R 7 i
VEFRTEHE — 2B s . B RIB S it
KW, AERE S Mg, B0 S MR
RO WGBSR I A B35 3R b, e
TZHBEZMAER, 550 BRETMASER
B IA W18 EHE YRR R ST RO SR A
AR EFENA K WA B EWRHER, 18 E
HVE NS (Lactarius deliciosus) W35 553
PIARSE T, DI R AL T T L2 A K
E I RX ED B (Tuber indicum) i) 21
LR TR R G SRR R R E P IA
FIFHF 8 R B PITT, A% AR B
EXNHLERMERA R HER . iR d
R FHF BB E R A 5B (Cortina-
rius sp. LM-D 2B KA BN #EN,HHE
AR R Bt/ E A R T HE— B RARRSY.
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Seperation, Identification and Culture Conditions of Cortinarius sp.

LI Min"?, YAO Qingzhi*? , WEI Jie**,LIU Yang”®, LI Yizhen? , ZHANG Xuan®
(1. College of Life Science and Technology, Inner Mongolia Normal University, Huhhot, Inner Mongolia 010022; 2. Inner
Mongolia Hesheng Institute of Ecological Sciences & Technology, Huhhot, Inner Mongolia 011517; 3. College of Life
Sciences, Inner Mongolia Agricultural University, Huhhot, Inner Mongolia 010018; 4. Forestry College, Inner Mongolia
Agricultural University, Huhhot, Inner Mongolia 010018)

Abstract: A strain of Cortinarius sp. was isolated from a wild mushroom fruiting body under Picea
crassifolia forest,from Helan Mountain,and was identified based on its morphology and ITS sequence
analysis. The optimum culture conditions, i. e. medium, temperature, pH and the effects of extraction
from the coniferous, branches and roots of Picea crassifolia on the mycelium growth were
investigated. The results showed that the strain manifested relatively high sequence similarity with
Cortinarius rufoolivaceus (Canada) samples based on polymeric analysis of ITS sequences, with
similarity of 98%. Combined with its morphological characteristics, it was therefore identified as
Cortinarius sp. LM-1. Culture conditions showed that the optimum temperature was 15— 20 °C,and
the optimum pH was 5. 5—6. 0. The branch and needle extraction of the host plant Picea crassifolia
had significant roles in promoting the mycelium growth, enhanced the mycelial dry weight ({8. 62+
0.27) mg and (6. 9310. 27) mg) with the value of 45. 85% and 17. 26% comparing with the control
group.

Keywords: Cortinarius sp. ;separation;identification; culture conditions



