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Fig. 1 Growth rate curve of strains
2.3 H¥ rDNA-ITS REZNFZE R

XF DJYYDL B # ) PCR P #4707 . &
W JE KA 29 & AW # DNA JF 3], L
DJYYDLO20 stk A, WP LR ILE 1.

2.2 Ei¥k rDNA-ITS X # PCR 338

HE 2 575, A A 5149 1TS1 f 1TS4 ¥4
DIYYDL BE#k ) rDNA-ITS X B, k182 600 bp
HIF=8 (A 2).

2000 bp
600 bp

.M. DNA Marker;1~24. BE#k DNA,
Note: M. DNA Marker; 1—24, DNA of strain.
B 2 B rDNA-ITS X Bty PCR =4
Fig. 2 PCR production of rDNA-ITS section

2.4 TH#E rDNA-ITS F5 b3t 8

FH3% 2 B0, 29 MRPAARERIELA 9500 119
AERUFES, s E 2R A NA 9 fh (e 28
B 23 F  ABEHREFBIA 6 Fh. BT
BEEEEBEBMREREE, 25 55088
B 16 %680 19% @455 , I B I AR
M HERE B (Epulorhiza) IR E B (Tulas-

nella) .22 % W J& (Rhizoctonia) . 8% J1 H )& (Fu-
sarium) &R )E (Trametes) [ EHE (Trichap-
tum) L2k FL 1 J8 (Daedaleopsis) . /N a4 )@
(Psathyrella) L ZFLHEJE (Fomitopsis) BB
(Chaetomium) . | B J& (Pleurotus) . % H B
(Lecanicillium) .S B 5% 8 (Eutypella) | Pen-
1ophorella,
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x1 DJYYDLO20 B#F %
Table 1 Region sequences of DJYYDLO020 strain
e rDNA-ITS 731
No. tDNA-ITS sequences
1 ggttteegta ggtgaacctg cggaaggatc atagtaatcg tetttgacgt tacgtttceg
61 ttegtecteg ggacgttaag gegetetggt cgaggataaa cgaccectet gaccgaggta
121 aagccgtete cctgtgttac ctetttgeeg aggcacacgt taaagatcgt tecgegttgt
181 gagtctacac cagttgtaac acttttacaa ceggtagege tggatecctt ggcacgteat
241 tcgatgaaga cegttgcaaa ttgegataaa gtgatgtgat gegeaagtee accacttata
301 cgtgaatcat cgagttgttg aacgcaccge accgegeect aacccggetg cggtatgeee
361 ctttgagegt cattgtatcc cttegggagt cttttegtta agacccgagt teggagtect
421 cggtettegg ategtgttet ctcagatgeg tegegeegat cgectgatgg gtegetctaa
481 tgectaageg tggagteect cggagcegaa acgegettga ccgggtgttg agccegegte
541 accaagtecg cagtctgayg tggeggtact acaacgcatg acctcattgg ggtaggacaa
601 ceege
=2 BLAST R
Table 2 Results of the BLAST analysis
Bk ITS KK GenBank % 35 g  BIvRE T F TR ARLEE SHE
Strain  ITS region length/bp GenBank accession number Fungal strains or sequence name Similarity degree/% Scores/4y
DJjo17 595 HQ891292 Trametes hirsute strain SYBC-18 98 1070
DJo13 608 HQ633048 Epulorhiza sp. ¢cmU-STE 004 96 1020
DJo04 899 EU484271 Trichaptum abietinum 97 1 256
DJ035 606 AY373281 Tulasnella sp. 140 98 1 066
DJjo21 681 EU661889 Daedaleopsis rubescens 98 1194
DJjo11 679 EU520251 Psathyrella candolleana 97 1171
DJjo27 677 AB176575 Mycorrhizal basidiomycete of Epipogium roseum 99 1 206
DJjoso 645 HQ248222 Fomitopsis ostrei formis 99 1125
DJo16 575 EU686845 Fungal endophyte 98 955
DJo07 580 HM486432 Eutypella sp. 7-24 98 1009
DJoo9 536 HM365261 Chaetomium bostrychodes 98 953
DJo019 554 FJ613194 Epulorhiza sp. YK-2009 96 1002
DJo23 610 AJ242904 Rhizoctonia sp, TC2 98 1079
Djo32 908 EU484271 Trichaptum abietinum 96 1 260
DJo15 612 AY373281 Tulasnella sp. 140 97 1079
DJo28 609 AY373288 Tulasnella sp. 238 98 1081
DJo29 677 AB470847 Psathyrella candolleana 98 1179
DJjoo2 602 HQB891292 Trametes hirsuta 99 1088
DJoo3 680 EU520251 Psathyrella candolleana isolate NW550 98 1175
DJo25 630 EF174448 Phlebiopsis gigantea 98 1020
DJ024 610 AY373287 Tulasnella sp. 233 98 1062
DJjo22 611 AY634122 Uncultured Tulasnellaceae 99 1070
DJo10 567 AB378527 Lecanicillium sp. KYK00325 98 1 000
DJoos 662 AY854081 Peniophorella praetermissa 97 1083
DJo14 614 EU909268 Uncultured Tulasnella mycobiont of Aneura pinguis 98 1 066
DJoo6 653 EU424299 Pleurotus eryngii var, ferulae 98 1168
DJjo40 985 AJ313448 Epulorhiza sp. Onvd. 2 96 1 006
DJo037 720 AJ313442 Epulorhiza sp. Am8 95 1002
DJ020 612 EU909272 Uncultured Tulasnella mycobiont of Riccardia multifida 98 1020
2.5 HBEHREERDMEHSET BATAE LA RPAE « 20080 v 222 o) 194 3 ) s o4 2
T U o e I e e s L

12 BB T B B B e, & T AU ARALIEIE, A RO L AT AR ER
o OGOSHI B b i bt s RV BRI £, BB AT . #1785 ]
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R 12 BRACE R RIS RA 73 AL I T B 22 0 B0
Wi S I R — 1 PR P T 22 2 R U, 11 R TR L

RN, RESEBRAFR, RIELU LR S5 RE
JENS [ 432 M S B SRR L, 11 BR TR BR 1 28 S

JR B} (Tulasnellaceae) F) 5 B4 AR B J& e JE 1)
B, 1 ¥k T AR (Agonomycetaceae) ¥ 22 ¥ B
J - F PP R R AR R AR R o T R Ak B
Bl5351 0 33261 50%.

=3 12 REHREE R B REEESE
Table 3 Colony and microstructure characteristics of 12 strains
— HEES HEHE B 22854 SHERT B 22530 55 TR B B2
Colony Colony Mycelial Conidi- Form a partition near a Hyphal
Strain Aroma
morphology color structure ophore branching point of mycelium nucleus
DJo13 BELGYIR G EFT Aafd  F SHRREREEEEERSER X H W%
DJo35  HZREZ, RR.LH, AHANEF  RBE X1 BRI AT x A XA
DJ019 HERE L, W AETT EHE A AR P A XA
Djoz3 P, RR.OH, ASEF  HTEEe Xk BRI AT P A XA
DJo15 YRTE 22 , D AHY BEE A SHROESEPEREREER X H W%
DJ028 PGLRT 22, RIEROIR Ao A BRI s B x H W%
DJoz4  HHGAREL, G AHNRECR wEe A BRI AT x A XA
DJoz2 REDEHE , BERHN Bet A SERR MR EE x H W%
DJo14 MGIRE 22, AR FTHAMMEESR WBE A  SHRAEHEERERER 1 A XA
DJo40  BELNGR, WZRBEFEIR LAt A STRRABERESRSEWERE O X H W%
DJo37 HABEL, NEIEST AlE A ARG BRI S R T x A XA
DJ020  AGREZ AGAMNERER WB6E A SHRRAEEEERERER 1 A WA

3 GipSitie

AR AR R B, Ve W A5 T e A i B 1A )8
WSR2 AR EE N A S, X5 ATHIPUNY-
AKOMUS X 5 2= Ja P4 26 T 26 8 B e 45 SR — 3
LIS F AN FRGE k. R g
AR B R ERE T E #L (Tulasnellaceae) B ,
BZIRL A5 H , I o R} & A H o A8 58 22 £
PR, AR R B it — R, R
SRR AR R 2 N AE R AR F 15 B X R
HEBR 43 B 2 TR I AE T, 70 LUJS W55 A e o5
RHETH 43 B AR SR 22 PN A B, A2 A DR i g 24
Z RS — 1k () R A DG 58 i E , T i 8 DL OC
R AR B SR R T — R BT RS
HFEHGE

TEA 27 B B R A R i 2= BHE Y N
HHLBREEEN#E - ST RBEEP
BARRMRBRYE, 245k B NSNSk 8 £
BorFHAREHF RN A E 5 REE T
FUT B R KRR KR AR K e
2 )@, Ui rDNA-ITS ¥4 it B — i R
PR, — 7 HEEE A R =R RER JET 0
BERHED, Rtk A 407 F B kA T 2 e EL A R

M5 53— Jr T FEHEAT HOXF Zp A i L AR F S B
PR B2 B AR UL T 51 2 45 LU Xk 23 BT A Al ok T
M, BEH GenBank AT FE . UFIIELE
Z RS EEREE RS X o TR A W]
RE(d % AR S i vfen
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Classification and Identifition of Mycorrhizal Fungi of
Paphiopedilum micranthum

TIAN Fan',LIAO Xiaofeng® , WANG Lianhui' , ZHU Guosheng® ,GUI Yang® , BAI Xinxiang*
(1. Guizhou Forestry Academy, Guiyang, Guizhou 550005; 2. Institute of Mountain Resources, Guizhou Academy of
Sciences, Guiyang, Guizhou 550001 ; 3. Institute of Morden Chinese Medical Materials, Guizhou Academy of Agricaltural
Sciences, Guiyang , Guizhou 550006 ;4. College of Forestry, Guizhou University , Guiyang , Guizhou 550025)

Abstract; Classification and identification of mycorrhizal were associated with Paphiopedilum
micranthum , the method of morphological was combined with the ITS gene fragments were PCR
amplified and sequenced, the rDNA ITS regions were analyzed by means of the software of NCBI
BLAST. The results showed that the 29 strains with different micro- and macro-morphological.
Secondly,rDNA-ITS sequence analysis of 29 predo minant strains. The fungi were identified into 23
genus and 1 family, 23 strains belong to Epulorhiza, Tulasnella, Rhizoctonia, Fusarium, Trametes,
Trichaptum, Daedaleopsis, Psathyrella, Fomitopsi, Chaetomium, Pleurotus, Lecanicillium,
Eutypella,Lecanicillium, Peniophorella ,which their frequency were 16% and 19%. Only one family
belonged to Tulasnellaceae. 12 strains of dominant mycorrhiza had different microcosmic and
macroscopic,none of them had conidiophore, near the hyphal branching-points formed of septum and
conjugate nuclei, 11 strains mycorrhiza with intestiniform cells, the most of mycorrhiza had a distinct
aroma.

Keywords: Paphiopedilum micranthum; mycorrhizal fungi; Rhizoctonia; rDNA ITS analysis;

identifition



