http.//journal.gxzw.gxib.cn
[ &M4 Guihaia Jun. 2017, 37(6) .763-767 http://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw201610037

SINIER: ZE8 . E SRR EREAN S IE RIS (1], )Y, 2017, 37(6) :763-767
AN MY. Composition of mycorrhizal fungi and symbiotic relationship of Cypripedium yunnanense [ J]. Guihaia, 2017, 37(6) :763-767

_ - AY A - —t— 3 r——

EEMEHRARARREELERAS
ZE
( ZHLFEM AR TR%, =M €T 650106 )

W E. W2E (Cypripedium) A F B 5w 090 E AN 25 A (A0 el R4 B BifE Y . AT
PR AR ST 22 R A RPN TR, R BRI T K R AR R . I R A B 3 ik fn AR
W2 T b 2L AR B R P R A R AR Se R ) 255388 (1) AN 10 BR A R 22 300 SR EBAR 4
AUy B3R 126 BRNZAE B, FE R 3 ANE &, 430l 2 BT B ( Tulasnella) 73 Bk AR B & ( Corticium ) 36
# FFHEE ( Ceratobasidium) 17 #% . b IR B AR BE, b B MREGE I 57.94% . (2)6 #RUEHK H B
W4 BRBERR V] B SR R R 6 ARTERERT B AR KA BE R HEME R, (3) R I SR AR — R
CY-18 s A BB, X o= R A 22 Fh 3 A B9 & R4l iy 262 A KA W 8 25 AR IEPE T . e 45 SR T 4
FIH B AR AR DA TAY 22 B ALY P IR (A (b0 5 T g F B8 T 30,
KW 2, FRER, REEE, BRIEEE
RESHES. 0948  XEKARIRAD: A XELHS: 1000-3142(2017)06-0763-05

Composition of mycorrhizal fungi and symbiotic
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Abstract ; Cypripedium plants are endangered by over-harvesting due to their high ornamental and medicinal value. It is
necessary to obtain the culturable mycorrhizal fungi in the application of mycorrhizal technology for the protection and ar-
tificial cultivation of C. yunnanense. The composition of mycorrhizal fungi and their symbiotic relationship of C. yun-
nanense were studied by culture-dependent and inoculate methods. The results showed that one hundred and twenty-six
independent fungal isolates were obtained from three hundred root tissues of C. yunnanense. The isolates were identified
to three genera: Tulasnella (seventy-three) , Corticium (thirty-six) and Ceratobasidium (seventeen). Among them, Tu-
lasnella (57.94%) were dominant genus. The mycorrhizal fungi could significantly shorten the seed germination process
and promoted the seeding growth. The strain CY-18 was found to be a growth-promoting fungus. Moreover, above results
simultaneously could be used as a valuable candidate sources for the protection and sustainable utilization of C. plants re-
sources by mycorrhizal technology.
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Tabal 1 Composition of mycorrhizal fungi isolated from roots of C. yunnanense
[ SEEHRE Sk Sy Conbapk PILITR WL
Strain numbers  Isolation rate Isolation frequency s Identitiy
Genus name Nearest strain and
(Plant) (%) (%) (%)
access code
L ES @ Tulasnella 73 24.33 57.94 Tulpoasnella calosra AY643804.3 99
REETEE Corticium 36 12.00 28.57 Corticium salmonicolor EU435011.1 97
FAHHIEE Ceratobasidium 17 5.67 13.49 Ceratobasidium sp. ]Q768036.1 97

x2 ZEMN=ZHMTFEN

Table 2 Seed vitality of C. yunnanense

PR AR R4 AR IR
AbFR Seed Embryo Red embryo Embryo Embryonic
Treatment number  number  number rate activity

(kL) (ki) (i) (%) (%)

81 EK 84 81 37 96 46
The first repetition
RGN 76 75 39 99 52
The second repetition
BIRER 111 88 55 79 63
The third repetition
SEHE Average 91.33 53.66

®3 ZENZEREEMMFHEHR
Table 3 Symbiotic germination with mycorrhizal fungi

and seed from C. yunnanense

o K1 L
R4 R b Germination
Genus name Strain 10 8 15 8 20 Ji]
10 weeks 15 weeks 20 weeks
P CY-18 @ ® @
Tulasnella Y2 ® ® ®
R R CY-24 ©) @ @
Corticium CY-43 ® ® ®
T v v
Ceratobasidium CY-22 0)

i ORERDIL; OREMIEIE K ORFET M B, @RFRI LN
By ORER— T ONUEREZA T, ORERBIL,
Note: @ Not germination; @ Embryo swelling; @) Leaf primordium appear; &

First leaf appear; © Second leaf appear; (@) Root germination.
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W, 5592 3L Harvais , AR M6 HR 3 9,

A= ol A0 . B A R T B VP V(200 L)

W o B 7E Harvais K538 5E [0 WK 1 J, 2BRA
VYN = A, AT B AR B AR B R P R 2 fR
PRIRRVE LT I, 2k 6 Bk, 6 AR A3 TR R 1) T B
(0.5 em x 0.5 em) 70 HIBA = i, &R 45 3
AEE, IR 6 Mo IR, K92 g%
B A% = B FIFAL (BRI x AIRR) x 100%
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ARl B2 B 20 1 2 it ) AT PR IR MR Ak i JS R
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W —JE G, RER A GBI, 4 A 6 FRUEIA
PRI (T em x 1 em) , B EHRAK 3 DAY E
5o VAR 10 AR X IRSEES . &5 10 d #E47
ARAFBLIER 60 d J5 HE1 T FH S EE I

BEF I K R = (HEFR 60 d JR M E B -v G &
i) /WA E 5 X 100%

SR A H,S0,-H, 0,-Z8 18 ¥k, & & &,
H,S0,-H,0,-JH & - ekt L .3 280 % i . H, S0, -
H,0,-TH & - KMk,

2 HER54H

21 BN ZEHREERBFEARS T

mFE 1 s, 22 BR T B R A L2 F
B, M Bk 126 Bk, & IS M P A5 R S
GenBank H XT3 #, M HA P HE 2 3 M HE.
Horpr 3 BRI IR 8 A 73 Bk R
BRI E A 17 Bk, 3 AEE TR
JE& AL, 7 B AR A 57.94%
22 ZEMZEMFENDW

= EF A TERF A A AR A5 1 45 52 R ARAIE,
10 3.33%, & N T4k e Has se R 8w,
46.67% , I WEE I A S5 AT TR F16 J153 07, Mk 2
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Table 4 Effects of mycorrhizal fungi on the growth rate of fresh weight and the nutrient contents in seedlings of C. yunnanense

|24 B bR SEE KR N & P &t K &

Genus name Strain Growth rate of fresh weight (%) N content (%) P content (%) K content (%)

CK 49.48+5.53Ee 2.88+0.17Ced 0.68+0.03Bb 1.18+0.10Dd
iy CY-18 92.30+8.04Aa 3.96+0.33Aa 0.83+0.11Aa 1.62+0.09Aa
Tulasnella

CcY-2 86.12+7.44Bb 4.012£0.15Aa 0.78+0.02Aab 1.52+0.08Aab
REHR CY-24 63.72+6.34Cc 3.78+0.12Bb 0.71+0.08Bb 1.58+0.08Aa
Corticium

CY-43 51.87+4.23Ee 2.65£0.29Dd 0.59+0.01Cd 1.26+0.11Cc
FHH R E CY-79 58.04+6.88 Dd 2.93+0.14Cc 0.65+0.06Cc 1.34+0.03Bb
Ceratobasidium

CY-22 54.63+9.30Dde 3.08+0.18Cc 0.62+0.01Ced 1.35+0.07Bb

TE: NEFFRFRIR 0.05 KK LR EHE, KEFEFR 0.01 KK L2EFRE,

Note : Small letters show the notable discrepancy on 0.05 level, big letters express the notable discrepancy on 0.01 levels.

AL, A LR A R R 91.33% , k& #54f, Fh
FoE @, 25t TCC A, = B 22 Fh IR TG
178 53.66% , ik /& Je AP 11 kS EK
23ICHENEHFRAEMEELENHEBLN
=2

R LT AE R SAT AT AL B A A5 T,
TR FEUR D202 A 40 , NRE LTI & . SR, FEZead
TN KGRI IG R HE T R &, Hoig &
N 18.05% ., M 3 A, 6 BRI BT, BB
R LRI R A 4 B, I HAR AU AR
], Horp BBk CY-18 X = g ¥ 22 Fp 7 B il & B oA
B A LA AR T R AROR

R T 25 IS DA AR L R AR - A B AR
X R0 R AR A RO, A P Ak [l 4 b
oAk BE5 B A By BESEAT T 6 EL A AT, 25 SR LA 1
[l AR S T S 2 i o T 0 0 R R S ) TR AR
(AR B R AR HEROR AN A] 4 BRBE R, CY-18 T
PRSI A i A B R RIOR 656 10 JRl B Bl
FEUG BRI BRI | 1 T AL B G 1 A AT IR b T AR
RARAHE 15 BRI — Rt 7R, RIS H
=2 A 1 2R 0T TRTAR L A ELAT 5 R A 1 . 3%
PR A SRR 22 B A 0 A2 P11 e 1 BT
24 HIREFEN ZENZHENRELR ST

6 MRULA MR M 55 5, IR 5 2 i 22 4)
ISR R | FLAE HAR AN A B 0 BB,
1R, 6 PRIEHEYIA R B R E T = iy 24 4))
Y ) 3R AN [R] ) TR R 2R IR AR A SR AN
i), FHorp fil S 254 i 40 A0 O I ST I 1) 2 bk
(CY-18 Fl CY-2) , i EEHI KR A N P K & 15371

Hcy-43 Ocy-24 Elcy-2 Ecy-18
B TR Seed pretreatment

203

FRFE] Treating time (week)

108

158
10 weeks .15 weeeksl 20 weeksl

1

2 3 4 5 6 7
T FIAEMEL Seed germinating stages

BT AS[RIAR BT 25 i A 22 b1 A ) R )
Fig. 1 Effects of different treatments on seed

germination of C. yunnanense

Fm TR, 3 N X = R 22 4l B e 2RSSR
RANMRIR A R v s > AR i > A PH T T . A 6 Bk
PHRER PR P AR 21— R A A Rk CY-18,

3t

AN R AP B0 A =2 BAR TR N
EHEIT TR, LERRGE P FAEEE ZHD
BRI AL W I 3 AT E B LR, Y S A e
WF&R, HEFZRE A, 5 22 B IE s 3t A i 2
HFERMAAH 10 ME (55155 ,2014) . AR
PR 3 N REEE 2R MY ER T CHE,
HFEW], B EE K EmTaT A, B
PR 2 2 BT ) 1Y) DL A R AR A B R (2 AR R
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8 ,2015)  ARWFFE M UESE T B @ 7E LA E R
3 B A v, HHE DRI B AT S TR R L DR X o A 2%
ATRERA —EMHFEL—,

2L RHE YR A ZRAE B TR AR B A H
PRUEEFRA BRI Kk . B2 RE ER A 2 FHEY TP
B & I VR e L e B e AH DGR T R
FERE IR IR I — 858 SR ] A2 T 1 TG B
K (AR 2012 ; W FMOAEA U, 2001 ) , L] B
N E AL 2 BHE Y R0 2R R LT,
FIERTAMC T KBS TAE, K B0 w3 0 & ]
PR R R (A 2012) , B AR LT R YA T
Jei, S A O & JE RN 3 R ROk, TR 22
R KT TR 53 K3 W) BT (Liu et al,2010)
AHFFE B R LB RV AL 9 A B AN A 0] DS 3
PER = PR B I R R A T I S A Y
R R E R R P R R s m i =
Fh 8 KRR L 28 | 5 2 AF 2 — AR 2 (],

AW 6 PRALA TR T, BIRR e i Fl = ) ==
AR R AR E RS mAK, |
WA 4 BRIARRREAR 2 Fh T8 &, U6HA R85 & % 1
R A FROR LB, T2 BT By BEIT 4, T 5 22 Ff
PO A A S R R B SR A58 R, TR
(1994) WFFEHEM A4 2% J&@ A A= 4 B9 AS 6] B BE I
1) LR A ] BB —FF | T ASAIF IR SE T 3K — 4
FEHEAY 6 MR E R, CY-18 A1 CY-2 K H K
S Y A B 8 S A R AR RO, B L e R A
B FRIX 2 R I S A T 118 D e ) LA G B e e
i Ay BRI 2 JE AR R 1 R Al AR K A R AR
PR, HAE A ML AR AT ST .
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