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Abstract: Cypripedium plants, which are endangered by over-harvesting due to their high ornamental and
medicinal value, use mycorrhizal fungi to guarantee cultivation and conservation. In order to explore the diver-
sity of mycorrhizal fungi, the rDNA internal transcribed spacer (ITS) sequences from mycorrhizal fungi of four
C. flavum populations (Baishui River, Shika Snow Mountain, Tiansheng Bridge, and Napa Village) were ampli-
fied by nested polymerase chain reaction (PCR) methods. Results showed a total of 336 distinct ITS-taxa of C.
Sflavum obtained from clones of mycorrhizal fungi with populations from Baishui River (93), Shika Snow Moun-
tain  (90), Tiansheng Bridge (103), and Napa Village (80). Blast results of rDNA ITS sequences showed a
rich diversity in mycorrhizal fungi systems with mycorrhizae belonging to Tulasnella, Corticium, Epulorhiza, and
Rhizoctoia. Tulasnella fungi probably had host-specificity and growth-promoting effects on C. flavum. These re-

sults may provide a scientific basis for further conservation work of C. flavum and fungal manure development.
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LA 2% Cypripedium flavum J& >%F} Orchidaceae ¥ % J& Cypripedium #84%), A EEEEM, 51T
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B, Harley %5 1983 45 1 YR UESEAY 22 FI H & 2 B AR & R o Al Hadley 55 MO k. - i 3 A 56
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FLA VMR G R o R SCEHE R I DY) B T 22 0 TR AR B I 2 M B AR R 2 1 e 4 S B A
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=L TR, PR N RS BT R AR SRAE M A A0 4 AR TRI Y SRR, X b AR R (FE ) e BE I
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Table 1~ Sample collection of Cypripedium flavum at Northwest of Yunnan

ity JEREAFR RAF Hb A B 4K /m Yepg/(o) MR A A Bk (10 mx10 m)
IR SCRN MNEY < 99°14'33" N, 27°07'244" E 2970 18 14
2 AR AR EBIN R 99°37'51" N, 27°51'40" E 3349 20 43
30 RN MR RAN 99°49'12" N, 27°48'13" E 3376 19 16
4 ARTIL FEREBLA RS 99°16'35" N, 27°59'11" E 4 499 2 26
1.2 FHiE

1.2.1 #3% DNA 69328 R RH DNA R 5 & B HU R 5L v iy 5 DNA,
122 # &% rDNA ITS R & ¥ Fo % #E 0 547 K Nest PCR k¥4, 45 1 4 PCR § 3454 K NSI1
F1 NLB4(NSI1: 5'-GATTGAATGGCTTAGTGAG-3', NLB4. 5'-GGATTCTCACCCTCTATGA-3'). [ hiikZ
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H: 1.0 pL Bifz DNA, 1.0 pL NSI1, 1.0 wL NLB4, 9.5 pL 377K (ddH,0), 12.5 wL Prime STAR Max
DNA Premix(2x), S 45 H4: 98 °C30s, 60 C5s, 72°C 10s, 30 kKIGH, 72 °C 1 min,

o5 2 % PCR 4145|914 NSII-F F1 ITS4 (NSI1-F: 5'-CTTGGTCATTTAGAGGAAGTAA-3", ITS4: 5'-
TCCTCCGCTTATTGATATGC-3"), MWK Z H: 1.0 pL 45 1 % Nest PCR ¥4z DNA, 1.0 wL NSI1-
F, 1.0 pL ITS4, 9.5 pL ddH,0, 12.5 wL Prime STAR Max DNA Premix (2x). JZ i 254 H: 98 °C 10 s,
55°C5s, 72°C 10s, 30 &fGE#H, 72 °C 1 min,
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WA AL PR veke, 26 B AR T8 W A M13F Al MI3R 51479075 . 545 5 F DNAman 2 (380K 5
it HAEZR B NCBI Blast 47 L% 2347
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Figure 1 Agarose gel electrophoresis results of rDNA ITS PCR amplification products of mycorrhizal fungi from Cypripedium flavum

22 EBERM=ZERFEEITS FIHHTER

M4 AT i BB AR A 22 00 BAR R BRI A0 4 DNA, J# 5 Nest PCR 8% K sa et v 1 4 vk
PE, BALAGET 366 A HyElE, o K R A E) 93 S E ke, A RS L FE A A E] 90 A4S
SOkE, M RAENFERE PR3] 103 S Frope, MAYIARS FERE T 15 2] 80 4~ rok
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MR 2000 HKWM R N 3 EEE, o alE TR EREE Epulorhiza, 1 )& A & H# (Uncul-
tured mycorrhizal fungi) FI S I8 Tulasnella, ¥5)& AR 2RI B EAAL, Hrp, BREKREE K2
B, WK 581%, [FIEMER 97%, HEIERIEHEIE, 5RMENEE Tulasnella calospora 1 [R]I5 1 & ik
98% , FIWIAE T MO o AE TP RS L A=0.480, ZREVENIE D=0.511; £ RFJEEH K 34
HWE, iR TR ER . 2188 Rhizoctoia MG HMRE R . Hobh, RIEERE 5 KZ8, BHEh
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41.1%, [AJEYEH 98%, HUIE 2 HE . PRI R A=0.350, ZAEPEIE D=0.650;5 KAEMF & W K&
3AEEE, HRE TREEE, REREIE Corticium R EREE . KRIEEE 5 K258, %R
69.9%, [FIEYEN 97%, HUTERAERE . £ PR E A=0.568, ZHEMEIIEE D=0.432; ANMAAT a8 L
VAERE, 2wlE T REEE, 550 0 R IR =ik 99% . S P P58 % A=0.640, ZHEPENE
D=0.360,

x2 FERWZEWRER rDNA ITS F5I#) Blast Lb x££ R

Table 2 Blast results of rtDNA ITS sequences of mycorrhizal fungi from Cypripedium flavum
JERE FOERER HEERNZE ROwREE BR/%  GenBank LLAS 4 M E R AARLEE %o iR B3 A LE 191/ %

IR TR AR T 54 58.1  Epulorhiza sp. AJ313445.1 623/641(97) 5/641(0)
K 93 Jist B T )i 35 37.6  Tulasnella calospora AY643804.3 582/591(98) 0/591(0)
R o 2 4 43 Uncultured mycorrhizal fungi 504/515(98) 0/515(0)
DQ790793.1
i 5 1 i 37 41.1  Tulasnella calospora AY643804.3 582/591(98) 0/591(0)
AREI 90 22 K% 8 31 344  Rhizoctoia sp. AF200520.1 840/850(99) 0/850(0)
Jed T AR T 22 244 Epulorhiza sp. JF907601.1 559/570(98) 0/570(0)
i 15 1 i 72 69.9  Tulasnella sp. AY373285.1 578/595(97) 5/595(0)
KM 103 R R 29 28.1  Corticium salmonicolor EU435011.1  716/735(97) 13/735(1)
IR T AR R 2 2.0  Epulorhiza sp. JF907601.1 560/577(97) 7/577(1)
B R) 80 i I o )i 80 100 Tulpoasnella calosra AY643804.3 583/591(99) 0/591(0)
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MR EIL: 4N ERER N 2R RGP 4N AR, P REEE . R E AR
J& SR J& T4 F E W.1] Basdiomycotina, 22 4% 14 J& 5§ J& T2 F1 & . [] Deuteromycotina, & —EIHJ& K&
MR, iR, A 1.0%, SIS JE B A B A6 AN =2 TR AR &R 48 AT RE A7 75 F B2 A Ta] 1Y EC T8 1 V%
5K, WEUK R R R R R TR 2, WA A EWIE, EAENIAR S B 2 SR DA IR R R,
R B R — A R R rp i B A BRI LB, ik 61.2%,

x3 ERNZ=ZERABEEERILLH

Table 3 Number ratio from different genus of mycorrhizal fungi from C. flavum

%= NG RUES B PR B %
1 BN @ Tulasnella 224 61.2
2 IR AR T J& Epulorhiza 78 21.3
3 22 ¥4 T J& Rhizoctoia 31 8.5
4 RE R & Corticium 29 2.0
5 ERE F2E Uncultured mycorrhizal fungi 4 1.0

3 Ak 5t

ARWEFE 1 R A ) S 1 SR BORXHE PG L 4 AN 6] Ja B8 19 B AEAY 2 A 1 B ARLEL DNA AT $R 1,
FHECR ITS X 2 %F 5|4 NSII/NLB4 il NSI1-F/ITS4 B9 3 BAR h A ITS KB, ek T ahiss
FEMEEFE o N 4 AN [ Ja A B AR A 22 AR b Gt sE B4 1) 366 > LT 1TS-taxa, 5 NCBI %4 v iy
WEEHAT A, RBYBEREFHEE W EAN 2 HRASTAE TS ZHNERER, W7k
R UT HiL S I B AEAY 22 TR TP FL TR 2R KT, RE TR i AR TR AR B I AR S R G0 vh (1 FL R B I 28 7

HATBFRC i, R 2 RHEY IR A IR 5 2 A M B R R R A FE LR 7 A8 A AR E ,
RS, BE5CTHEE Sebacina, IR JE Moniliopsis, fAHHE & Ceratobasidium, ZFLIEJE Fomes F
REWE ) RRE LTI AR (2R EE) TR T 1 A8 (B2 W8 Chaetomium )" i A
WFFE R : 4 A TEBEBAEA S AR R (RS . AR R . 28 R E ) y A i 22
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