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A mycorrhizal fungi CL-3 from Cymbidium goeringii:
characterization and establishment of symbiotic
associations

CHEN Min~  PANG Ji-Liang YANG Jie-Qiong ZHOU Yue-Lan

(College of Life and Environmental Science, Hangzhou Normal University, Hangzhou, Zhejiang 310036, China)

Abstract: The fungal strain CL-3 was isolated from the root of wild Cymbidium goeringii with using
conventional isolation method. The inoculum of strain CL-3 was used to study its interaction with its
host plant. According to the morphological features examination and rDNA ITS sequence analysis, the
closest relative of the strain was Acremonium strictum, with the similarity of 100%. After two months of
symbioses culture, the fresh biomass of C. goeringii inoculated with CL-3 increased by 80.5%, and the
endophytic CL-3 was re-isolated from the seedlings. The statistics showed that the difference between
inoculation group and control group was significant. The presence of the fungus in the tissues was stud-
ied with paraffin-cut section. The results showed that the fungus was observed in inner tissues of roots,
indicating that the symbiosis relationship between Cymbidium goeringii and fungi could be established.
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Fig. 1 Colony (A) and conidiophores (B) of CL-3 strain on
PDA medium
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Fig. 2 Phylogenetic tree of Acremonium spp. based on the rDNA ITS sequence

F1 CLIEMMZEAEREERLERFELMEERER

Table 1 The co-culture result of seedlings and fungus on symbiotic culture medium

. Survival rate (%) Increment of fresh biomass (%) Re-isolated strains
I Il [T I 1I [T I Il [T
CL-3 100 100 71 40.2* 80.5%* 44.7* A + +
CK 90 100 100 20.5 24.2 29.3 = = =

Note: * P<0.05; ** P<0.01.
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3 AEHEIRMEMED
Fig. 3 Microstructure of the mycorrhizal root of tissue-cultured seedling
TA: ; B: . VE: ; CO: ; P ;N
Note: A: Cortex with pelotons; B: Higher magnification of the cortical cells infected by fungi. VE: Velamen; CO: Cortex; P: Peloton; N:
Nucleus.

26 , ) e ,
, , Cera- , *C

torhiza Epulorhiza ~ Moniliopsis (3]

41 > B > > >

[14]

(Pleospora) , tor—3
[15]
, 5 67.5% 67.3% 62.4%
, CL-3 , 2
) 80.5%,
, 24.2%,
[16]
CL-3 , )
(Acremomium) (Acremonium stric- )
tum), , ) )
32 ZRHEVMSERERMEEXRR ’
, (Rhizoctonia. solani)

(Rhizoctonia goodyeraerepentis)

17
Cameron 17 s >

http://journals.im.ac.cn/wswxtbcn

© PERFRMEIF RS %IEET http://journals. im. ac. cn



34 ot g AR 2011, Vol.38, No.1
MS R , 1979: 567.
3 , [8] , , , . AM DNA
, , PCR-DGGE [J1. , 2005, 24(4): 564—-569.
, , 91 . , ,
, [J1. , 1996, 15(4):
[18] CL-3 251-255.
[10] , ; ,
1.
, CL-3 (1] ,
I 2002, 21(3): 425-4209.
’ [11] Andersen TF. A comparative taxonomic study of Rhizoc-
> > > tonia sensulato employing morphological, ultrastructural
80.5%, and molecular methods[J]. Mycological Research, 1996,
100(9): 1117-1128.
& X X M 2, :
[J1. , 1998, 19(4): 76-82.
(1] M]. 2
[13] , , ,
,1993: 116-117.
[J1. , 2010,
[2] ) . M]. 1
30(13): 3424-3432.
2004: 433.
' [14] , , ,
[3] Lee SS, Park SS, Kim TJ, et al. Effect of orchid habitat i 2010, 93(3): 756-759
soil on growth of tissue cultured Cymbidium konran and 91- ? » 2303): ’
C. goeringii and root infection of orchid mycorrhizal [15] ) , )
fungus[J]. Journal of the Korean Society for Hoticultural [ , 2008, 30(3): 132—135.
Science, 1997, 38(2): 176—182. [16]
[4] S .o ut ’ ’ ’
[J1. , 2008, 36(17): 7206—7207, 7226.
, 2007, 27(3): 267-271.
[17] Cameron DD, Leake JR, Read DJ. Mutualistic mycorrhiza
51, : . 1. R )
in orchids: evidence from plant-fungus carbon and nitro-
, 2005, 25(2): 8—11. gen transfers in the green-leaved terrestrial orchid Good-
[6] Richardson KA, Peterson RL, Currah RS. Seed reserves yera repens[J]. New Phytologist, 2006, 171(2): 405—416.
and early symbiotic protocorm development of Plantan- [18] Dijk E, Eck ND. Effects of mycorrhizal fungi on in vitro

(7]

thera hyperborean (Orchidaceae)[J]. Canadian Journal of
Botany, 2003, 70: 291-230.
M].

http://journals.im.ac.cn/wswxtbcn

nitrogen response of some Dutch indigenous orchid spe-
cies[J]. 1995, 73:
1203—-1211.

Canadian Journal of Botany,

© PERFRMEIF RS %IEET http://journals. im. ac. cn



