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Abstract: In this study endophytic fungal diversity of the host plant Sinopodophyllum hexandrum (Royle) Ying was
investigated at five locations in Qinghai Gansu and Sichuan Provinces. The endophytic fungi on the stems and leaves of
the host plants were isolated on two culture media potato dextrose agar (PDA) and Sabouraud dextrose agar (SDA) and
the strains were identified using morphological and molecular analyses. A total of 141 endophytic fungi were isolated from
720 tissue samples. These fungi were divided into 52 endophytic taxa on the basis of their morphology in the culture media.
Phylogenetic analysis based on the internal transcribed spacer region indicated 19 genera 18 of which belonged to
Ascomycetes and 1 to Basidiomycetes. The number of genera varied among the five locations- 10 were detected in Ruoergai
County 6 in Datong County 6 in Ledu County 5 in Huangzhong County and 5 in Xiahe County. With respect to tissue
type 16 genera were isolated from the stems 6 from the leaves and only 3 were found in both tissues. Further analysis

showed that Paecilomyces was the most dominant genus with an isolation frequency of 26.34% followed by Leptosphaeria

12015 (2015GA870007) ; “ ” (2013 )
12016-05-05; :2017-03-22
* Corresponding author.E-mail : whxu@ nwipb.cas.cn

http: //www.ecologica.cn



5158 37

with an isolation frequency of 14.89%. The community structure clearly differed among the locations. At the sites in Xiahe
County Datong County and Ledu County the dominant genus was Paecilomyces and the isolation frequencies were
42.31% 56.52% and 33.33% respectively. The dominant genus was Leptosphaeria in Ruoergai County and Septoria in
Huangzhong County with isolation frequencies of 26.83% and 38.10% respectively. Shannon’s diversity index ranged from
0.71 to 1.41 and was the highest in Ruoergai County and the lowest in Huangzhong County. Sorenson similarity index ranged
from 0.13 to 0.50; it was the highest between Datong County and Ledu County and the lowest between Ruoergai County and
Huangzhong County. The colonization rate of the endophytic fungi at the five locations ranged from 14.58% to 28.47% ; the
mean colonization rate was 19.58% and the highest colonization rate was observed in Ruoergai County and the lowest
colonization rate in Huangzhong County. In addition the colonization rate was higher in SDA (21.67%) than in PDA
(17.50%) and higher in the stem (29.72%) than in the leaf (9.44%). These findings revealed that the species diversity
of the endophytic fungi in the stem and leaf tissues of S. hexandrum was low but the community structure of S. hexandrum
differed substantially among the sampling sites. Endophytic fungi that colonize stem and leaf tissues are targets for the
production of podophyllotoxin and other natural compounds and accordingly have potential practical applications. This

study offers a novel strategy for identifying valuable microbial strains from S. hexandrum.

Key Words: Sinopodophyllum hexandrum (Royle) Ying; endophytic fungi; diversity; colonization rate; community
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Table 1 Sampling site of S.hexandrum
/m N E /m N E
Site Elevation Longitude Latitude Site Elevation Longitude Latitude
2702 36 °16” 102 °41- 2717 35 °13~ 102 °44-
2835 36 °42° 102 °24- 3347 33 °36” 103 °11°
2634 37 °17° 101 °33°
1.2
30 min
3 o o 70% 1 min
5% 5 min 3 .
1 emX1 cm 90 mm (PDA)
(SDA) ( 720 ) 25%C 4 1d
PDA o
3 1 mL PDA
PDA 20 min o 4
1.3
1.5 mL o
OMEGA DNA.
ITS1(5-TCCGTAGGTGAACCTGCGG-3")  ITS4 (5°-TCCTCCGCTTATTGATATGC-3") ITS o
PCR 25 ul 195°C 3 min 95°C 30 s 56C 30 s 72C 45 s 35
72°C 7 min. PCR 1% ITS
( ) o Blast NCBI
Clustal X 1.83 MEGA 5.0 NeighborJoining
2,
: PDA N N
( »E L« » o
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Table 2 Community composition and isolation frequencies (/F) of endophytic fungi from the stem and leaf of S. hexandrum
Phylum Class Order Family Genus IF 1%
S . - . 26.24
Ascomycota Eurotiomycetes Moniliales Moniliceae Paecilomyces
Aspergillus 4.96
Penicillium 4.96
Hypocrea 2.84
Botrytis 3.55
0.71
Dematiaceae Alternaria
. . . 14.89
Dothideomycetes Pleosporales Leptosphaeriaceae Leptosphaeria
. . L. 4.96
Dothideales Aureobasidiaceae Aureobasidium
1.42
Dothideaceae Rhizosphaera
0.71
Dothidea
. . . 0.71
Capnodiales Dothideomycetidae Mycosphaerella
9.22
Septoria
2.84
incertae sedis Cladosporium
. . 3.55
Sphaeropsidales Sphaeropsidaceae Plenodomus
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Phylum Class Order Family Genus IF %
3.55
Phoma
. - . 6.38
Sordariomycetes Hypocreales Cordycipitaceae Engyodontium
. . " . 4.96
Pyrenomycetes Xylariales Coiochamaceiie Coniochaeta
. . . . 0.71
Leotiomycetes Helotiales incertae sedis Cadophora
- . . . 2.84
Basidiomycota Agaricomycetes Agaricales Psathyrellaceae Coprinellus
C-1
2 Paecilomyces farinosus (AB083033.1)
91 Paecilomyces hepiali (EF555097.3)
N C-10
99 | Engyodontium album (DQ649066.1)
76 C-11
100 Hypocrea pachybasioides (GU934589.1)
C-12
36 99 | Coniochaeta ligniaria (KF285992.1)

1001 C-21
Cladosporium herbarum (KU182498.1)
9

9 C-18
100
" Mpycosphaerella fragariae (GU214691.1)
M 88 C-20

99 L Sphaerulina berberidis (EU167603.1)

99 C-15
[ Helotiales sp. (KT269738.1)

99,C-9
Penicillium rugulosum (GU566230.1)
100 C-6
Aspergillus versicolor (GU232767.1)
00, C-7
Aspergillus fumigatus (KX349502.1)
96| C-8
100! Penicillium oxalicum (KR233 455.1)
97,C-4
Aureobasidium pullulans (KU141396.1)
1001 C-16
Dothidea hippophaeos (KF147923.1)
C-19
93 L Rhizosphaera kalkhoffii (AY183366.1)
99C-3
58 Leptosphaeria sp. (1X401979.1)
C-5
99 | Plenodomus hendersoniae (JF740226.1)

90 99C-13
Phoma sp. (JX160059.1)

42 C-14
99 [Nodulosphaeria digitalis (KU058710.1)

99C-2
Botrytis cinerea (KR094468.1)

22
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Fig.1 Phylogenetic tree of 18S rDNA ITS sequences of the endophytic fungi isolated from S. hexandrum
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(2) ;(b) HO)

http 2/ /www.ecologica.cn



15 5163
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Table 3 The similarity coefficients and diversity index of endophytic fungi in aboveground tissue of S. hexandrum among different sites

Site H”
1.00 0.93
0.50 1.00 0.74
0.18 0.36 1.00 0.71
0.38 0.25 0.13 1.000 1.41
0.36 0.18 0.40 0.27 1.000 0.84
24
42.31% 56.52%  33.33% 26.83%
38.10%(  4).
4
Table 4 Numbers of endophytic fungi isolated from different sites
Sample
Number Genus
1 Paecilomyces 10 13 3 0 11
2 Aspergillus 0 0 0 4 3
3 Penicillium 0 2 2 3 0
4 Hypocrea 0 0 0 4 0
5 Botrytis 0 0 0 5 0
6 Alternaria 0 1 0 0 0
7 Leptosphaeria 10 0 0 11 0
8 Aureobasidium 4 2 0 1 0
9 Rhizosphaera 0 0 0 2 0
10 Dothidea 0 1 0 0 0
11 Mycosphaerella 1 0 0 0 0
12 Septoria 0 0 8 0 5
13 Cladosporium 0 0 0 0 4
14 Plenodomus 0 0 0 5 0
15 Phoma 1 4 0 0 0
16 Engyodontium 4 0 0 2 3
17 Coniochaeta 0 0 7 0 0
18 Cadophora 0 0 1 0 0
19 Coprinellus 0 0 0 4 0
Total 30 23 21 41 26
141
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