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in mangrove plants of the Beibu Gulf of Guangxi, and provide the theoretical basis for using the
endophytic fungi biotechnology to promote agricultural sustainable development. [Methods]
Mangrove tissue samples were collected from Beibu Gulf, the fungi were isolated by surface
disinfection method and screened by determining whether the isolates were pathogenic to the host
plants, and the endophytic fungi were classified and identified according to the morphological
characteristics and molecular biological analyses. [Results] The results showed that 1 764 isolates were
obtained from 60 mangrove plant tissue samples, and 41 endophytic fungi were screened by
pathogenicity test. The isolation rate of endophytic fungi was 2.3%. Among them, 15 endophytic fungi
were isolated from the host plant Rhizophora stylosa, accounting for 36.6% of the total strains with the
highest proportion. The results showed that these endophytic fungi were clustered into seven branches
both in ITS-NJ and NS-NJ phylogenetic trees, belonging to 8 families/orders. Mycosphaerella,
Devriesia, Pseudosercospora, Cladosporium and Pleosporales are the dominant fungi of mangrove in
Guangxi. [Conclusion] There is a wide variety of fungal species in mangrove plants of Beibu Gulf,
Guangxi.

Keywords: Mangrove plants, Endophytic fungi, Phylogenetic trees
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Table 1 Number of isolates and isolates rate from mangrove plant tissue and rhizosphere in
Beibu Gulf of Guangxi

Sample site Number of isolates Number of endophytic fungus Isolation rate (%)
400 10 2.5
Fangchenggang
. 86 2 23
Beihai
. . 56 4 7.1
Qinzhou Kangxiling
) 211 3 1.4
MaoweiSea Mangrove Reserve
112 0 0
Dongxing Jintan
. 55 0 0
Lianzhou Bay
269 2 0.7
Shankou Mangrove Reserve
1764 41 23

Total

E1 IRMEYREERERSAAMAEHIEFER

Figure 1 Co-culture results of mangrove endophytic fungi strains and tomato seedlings
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Figure 2 Melanized hyphae (A) and microsclerotia (B) structures formed in the root epidermal cells of tomato
Note: A: Strain HS443; B: Strain FCSS5.
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Figure 3 The shape of the part of the mangrove endophytic fungi
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Table 2 Colony characters of 41 endophytic fungi isolates

Code Diameter (mm) Color Texture Margin Colony configuration
FC1 17
FC3 13
FCR5 16
FC4 24
FCS5 21
FC7 18-22
HSF4 34-40
HSS4 6-10
HSS5 18
HSL5 14
HSF6 50
HSS6 30-33
HS103 44
HS102 50
HS108 30
HS18 32
HS20 44
HS23 3-6
HS26 40
HS33 15
HS40 23
HS43 15
HS443 18
HS445 2-3
HS451 19
HS452 27-32
HS453 13-17
HS454 20
HS455 1820
HS47 25-32
HS483 25
HS481 27-30
HS482 15-23
HSS48 11-18
HS491 13
HS492 20
HS51 18
HSS52 28
HS54 16
HS56 2-3
HS57 11
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Table 3 The matching results in GenBank of the mangrove endophytic fungi strains sequence

( %) Closest species match (sequence identity, %)
Code ITS 1-5.8S rRNA-ITS2-28S 18S rRNA
FC1 Cladosporium cladosporioides AB763554 (100) Devriesia lagerstroemiae IN938704 (99)
FC3 Devriesia strelitziae EU436763 (88) Devriesia strelitziae EU436764.1 (99)
FC4 Teratosphaeria knoxdaviesii EU707865.1 (94) Chaetomium globosum JQ964323.1 (96)
FCS5 = Devriesia lagerstroemiae IN938704.1 (99)
FC7 Devriesia strelitziae EU436763.1 (90) Devriesia lagerstroemiae IN938704.1 (99)
HSF4 Pleosporales sp. MA150 GQ254684.1 (99) Ulospora bilgramii DQ384071.1 (99)
HSS4 Teratosphaeria sp. SGE7 IN709043.1 (94) -
HS5 Pleosporales sp. MA150 GQ254684.1 (99) Ulospora bilgramii DQ384071.1 (98)
HSLS5 Devriesia strelitziae EU436763.1 (95) Devriesia lagerstroemiae IN938704.1 (99)
HSF6 Cladosporium cladosporioides AB763554.1 (99) Cladosporium bruhnei KJ725202 (99)
HSS6 Pleosporales sp. MA150 GQ254684.1 (99) Ulospora bilgramii DQ384071.1 (99)
HS103 Pleosporales sp. E-000535869 IN578637.1 (99) Phoma destructiva AB454203 (100)
HS102 Septoria steviae KF251238.1 (99) Phoma destructiva AB454203.1 (100)
HS108 Sclerostagonospora sp. CBS 118152 JX517283.1 (99) Phaeosphaeriopsis glaucopunctata GQ387531.1 (99)
HS18 Zasmidium (Mycosphaerella) citri DQ632684.1 (99) Aspergillus fumigatus KF322139.1 (100)
HS20 Cladosporium cladosporioides KM265457.1 (100) Cladosporium macrocarpum JN939023.1 (100)
HS23 Teratosphaeria capensis IN712501.1 (92) Ramularia nagornyi GU214579.1 (98)
HS26 Pleosporales sp. SCSGAF0055 JN851006.1 (96) Ulospora bilgramii DQ384071.1 (99)
HS33 Mycosphaerella sp. KH00254 GU017495.1 (95) Aspergillus fumigatus KJ746594.1 (99)
HS40 Zasmidium citri KF240807.1 (98) Zasmidium anthuriicola GU214595.1 (99)
HS43 Myriangium sp. CEHS208 EF464585.1 (90) Myriangium duriaei AF242266.1 (99)
HS443 Pallidocercospora crystallina JQ732911.1 (100) Ramularia endophylla AY490775.2 (99)
HS445 Devriesia strelitziicola GU214635.1 (88) Phaeophleospora atkinsonii IN938701.1 (99)
HS451 Pseudocercospora schizolobii DQ885903.1 (99) Pseudocercospora macrospora GU214572.1 (99)
HS452 Pseudocercospora paraguayensis JQ324978.1 (99) Mycosphaerella punctiformis AY490775.2 (99)
HS453 Pseudocercospora schizolobii DQ885903.1 (99) Pseudocercospora cruenta AY251105.2 (99)
HS454 Teratosphaeria majorizuluensis GQ852802.1 (99) Teratosphaeria angophorae JN938699.1 (99)
HS455 Devriesia lagerstroemiae GU214634.1 (92) Devriesia lagerstroemiae IN938704.1 (99)
HS47 Pseudocercospora casuarinae HQ599603.1 (99) Pseudocercospora cordiana GU214569.1 (99)
HS483 Pallidocercospora crystalline EU167579.1 (100) Phaeophleospora atkinsonii IN938701.1 (99)
HS481 Pseudocercospora pallida GU214680.1 (90) Pseudocercospora cruenta AY251105.2 (99)
HS482 Pseudocercospora cruenta GU214673.1 (99) Pseudocercospora cruenta AY251105.2 (99)
HSS48 Leaf litter ascomycete strain AF502644.1 (97) Pseudochaetosphaeronema larense KF015652.1 (99)
HS491 Ramichloridium strelitziae EU041803.2 (99) Cercospora zebrina GU214657.1 (99)
HS492 Ramichloridium cerophilum EU041798.2 (98) Ramichloridium cerophilum GU296190.1 (99)
HS51 Ramichloridium cerophilum EU041798.2 (98) Ramichloridium cerophilum GU296190.1 (99)
HS52 Uncultured Sordariomycetes JX448359.1 (99) Liberomyces saliciphilus FR715502.1 (99)
HS543 Devriesia strelitziae EU436763.1 (90) Devriesia strelitziae EU436764.1 (99)
HS56 Devriesia queenslandica JF951148.1 (97) Devriesia strelitziae EU436764.1 (99)
HS57 Devriesia queenslandica JF951148.1 (98) Devriesia strelitziae EU436764.1 (99)

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



790 AEY) 4R Microbiol. China

2017, Vol.44, No.4

4 ITS 1-5.8S
rRNA-ITS2-28S rRNA NJ
NJ 7
7
Mycosphaerellaceae
HS491 HS18 HS40 67%
Ramichloridium
100% 99%
Ramichloridium HS491 100%
99% Ramichloridium
HS18  HS40 98%
Mycosphaerella
HS443  HS483  98%
Mycosphaerella HS453 HS451
HS452 HS47 HS482 HS481  82%
99% Pseudocercospora
HS454 100% 99%

Teratosphaeria majorizuluensis

HS51 HS492

HS51  HS492

100%

Teratosphaeriaceae
HSF6 FC1 HS20 100% 99% 100%
100% Cladosporium cladosporioides
3 Cladosporium

cladosporioides

Cladosporiaceae HS445

100% 88%

Devriesia HS56

Devriesia 97%

48%

FC4  HS23 100%
FC7
HS57 HS33 FC3 HS543 HSLS HS455 HSS4
8 64%
Devriesia

Teratosphaeriaceae HS43

98% 90%

sp.
Myriangiaceae

Myriangium

HS52
Asteromella
Discellaceae
HSS48  99% Pleosporales
GenBank
Ascomycete 97% Pleosporales
Ascomycete
HSS48  Pleosporales
100% 98%

Sclerostagonospora

HS108
HS102 HS103

Stagonosporopsis HS26 HSS5

HSS6  HSF4 96% 99% 99% 99%

Pleosporales

Pleosporaceae
5 18S rRNA NJ
NJ 7
HS40
57% 99% Zasmidium
HS492  HSS51 99%
90% Ramichloridium
2 HS445 HS483 HS452
HS443  64%
3 HS482 HS451 HS481
HS47  99%

Phaeophleospora

HS453 Pseudocercospora

Mycosphaerellaceae
HS454  99% 99%

Teratosphaeria nubilosa

FCS5 FC7 FC3
Capnobotryella sp.
HSL5 HS455 FCl1

Devriesia

HS23  94%

HS543 HS56  HS57

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



791

96, HS51 (K'Y496813)
1007111S492 (KY496814)
58 Ramichloridium cerophilum CBS103.59 (EU041798)
HS491 (KY496815
07 100 Ramichl(oridium stre)litziae (1X502176)
HS40 (KY496825)
HS18 (KY496828)
Mycosphaerella citri (AF181703) Mycosphaerellaceae
58 | 6 Mycosphaerella citri GS8 (AF181704)
Moycosphaerella heimii CBS120741 (EF394837)
98 11 HS443 (KY496823)
HS483 (KY496816)
— HS482 (KY496843)
84 Pseudocercospora casuarinae CBS128218 (HQ599603)
HS453 (KY496820)
60|/ HS451 (KY496822)
82|/ HS47 (KY496817)
HS452 (KY496821)
| HS481 (KY496848)

L—HS454 (KY496819) .
100"~ Teratosphaeria majorizuluensis CBS120040 (GQ852802) \ ‘ Teratosphaericeae

Cladosporium cladospora (GU932679)
FC1 (KY496841) i .
100 HSF6 (KY496838) ! Cladosporiaceae
] ‘ Cladosporium cladospora CFOT7 (JQ768322) 1
HSZO KY496846

HS445 (KY496844)

Devriesia strelitziicola (GU214635)
FC4 (KY4962§1%§6 L6
100 I
HS23 (KY496827)

Devriesia strelitziae CBS122379 (EU436763)
FC7 (KY496829)
Devriesia fraseriae CBS128217 (HQ599602)
HS57 (KY496810) Teratosphaericeae
52| 96 MHS33 (KY496826)
Devriesia queenslandic CPC17306 (JF951148)
FC3 (KY496830)

HSS43\§ Y496812)
871 HSLS5 (KY496831)
92| HS455 (KY496818)
77 ' HSS4 (KY496832)

Sphaceloma sesseae CPC18549 (JN943498)

100

51 64

Myriangium sp. (EF464585) ..
100 \W‘:HS% (RY496824) Myriangiaceae
— HS52 (KY496833) Discell
100— Asteromella sp. (IN662478) | Discellaceae

88 Pleosporales sp. (HQ631059)
J‘Eleospomles sp. (JN859350)
HSS48 (KY496842)

100 62r Sclerostagonospora opuntiae (DQ286768)
Sclerostagonospora opuntiae (F1605260)
100 99 HS108 (KY496834)

Stagonosporopsis cucurbitacearum (KM246252)
100 ‘HS]OZ (KY496835) Pl
6| 65'"HS103 (KY496836) SOSROIaCeae

Pleosporales sp. (GU017497)
Pleosporales sp. (G(§254684)
o7 HS26 (KY496845)
HS5 (KY496839)
85L HSS6 (KY496837)
77" HSF4 (KY496840)

100

0.05

4 ETEHEMKKE GenBank HIHHILEEAY ITS1-5.8S rRNA-ITS2-28S rRNA EEFFIHEAI NI REL B
Figure 4 NJ phylogenetic tree based on ITS1-5.8S rRNA-ITS2-28S rRNA gene sequences of fungus strains from the
GenBank with high sequence similarity

Note: Neighbor-Joining shows the phylogenetic relationships among rRNA-ITS gene sequences; The numbers at the nodes represents the
bootstrap values based on Neighbor-Joining analyses of 1 000 resample data sets; The scale bar indicates 5% rucleotides.
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Figure 5 NJ phylogenetic tree based on 18S rRNA gene sequences of fungus strains from the GenBank with high
sequence similarity

Note: Neighbor-Joining shows the phylogenetic relationships among rRNA-NS gene sequences; The numbers at the nodes represents the
bootstrap values based on Neighbor-Joining analyses of 1 000 resample data sets; The scale bar indicates 0.5% rucleotides.
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