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Analysis of diversity of endophytic fungi in
two mangrove plants in Hainan Province
(Rhizophora stylosa and Kandelia candel )

LIU Ai-Rong!-2, ZHANG Yang!, NIU Li-Hong!,
FAN Xu-Zhe! , LIN Xiao-Min!, XU Tong?

( 1. College of Forestry, Henan University of Science and Technology , Luoyang 471003, China;
2. College of Agriculture and Biotechnology, Zhejiang University, Hangzhou 310029, China )

Abstract; Diversity of endophytic fungi from mangrove plants Rhizophora stylosa and Kandelia candel in Hainan
Province were investigated. The results showed that 30 strains and 27 strains were isolated and identified from the
twigs and leaves of two plants, respectively. The dominate genera were Phoma in R. stylosa and Pestalotiopsis in K.
candel. Colonization frequencies varied significantly between stems and leaves in the same plant. In R, stylosa and K.

candel ,the Shannon-Wiener index was 1. 7890 and 1. 7473 respectively, and the evenness index was 0. 5260 and

2010 £ 9 H

0. 5302 respectively, which indicated that the endophytic fungi are rich in both mangrove plants.

Key words: mangrove; endophytic fungi; colonization frequency; diversity
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B, A B AR E M B REBIE LK,
BARSEREATTHEENHETHR. SRE
RILAMARAERE EELHE HEBAE (Alternar-
ia) . (Aspergillus) & (Cladosporium) \ 3%
B (Colletotrichum) . #LE (Fusarium) B FEE
(Paecilomyces) A8 £ E # (Pestalotiopsis) . HE
(Penicillium) , 2 /5, B (Phoma) | #} 2 /5 & (Pho-
mopsis) . W K B (Phyllosticta) . K B ( Trichoder-
ma) % (X & 55 4:,2007 ;Chen £4,2009)

REA WY 23 B 28 B 42 #, 40/ T
LR YL 1, B ZE ¥ B 5 B 3T A0 ¥ 9 3t X 39 [R1 7 40
i, R RHEMAHEE, EXEEAEEBEAR
R, EXXLHMAAEELRX—ERHBEY T
B, RAITARERARER . 404 (2003a, b) Xt 4
MOMARBHOABREHAN XA, BREAKEE
AWAEYHRFERHSI, EF —-FHBEFRER
FEAMMBRRERBHEHEE. HIWHE(2006) 1
ETHEREFEMMLMEYNERFN RS
T, RERARRBOMHREY CEHRMLEH
MONEREBENZHERRSHFEAYNMBEXR,
AMTEERENERRTRER, M EX =Y SR
HEMAERF.URMNERAE T RAE TR A
SEAMEMRERBYHTFRMARE+IE
BHE X, B AL PR Y L% B (Rhizo-
phora stylosa) KT (Kandelia candel) Fy Xt 4, Xt
PR LI ARAE Y P AR LB B SRR AT T 4040 .
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BB/ BB AERAER RN ERESHE
BRI E 22 ; ZHED 7R A Shannon-Wiener £
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F1 OIHEMTEBEANERENDHAR
Table 1 Species composition of endophytic fungi in
different tissues of Rhizophora stylosa

WS EEROD
No. of Colonization
strains  frequency

ot 2 EER Phoma 10 33.3
# #u 8 Corynespora 13.33
YRHB Fusarium 6.67
INNFE R Glomerella 6.67
BB H A Guignaedia 3.33
i B #1 8 Sphaceloma 3.33
W R B E B Melanconium 3.33
A3t Total 70

53 YR E Fusarium 16,67
WAL EHB Pestalotiopsis 6.67
WA B I8 Geniculosporium 3.33
EH B Chaetomium 3.33
&3t Total 30

2.1 ABRA RN ERR WA
aAFHEH AP BEARERR 2L, 2B T 7
TRHFELAERWEHEER, N 33.33% (K
D, BEPIEINNERRE 4B %, X E
HEMERREE, N 16.67%. A PNAEEE
MERERRAE R TREPHERENTHER, F£

e R4

Tissue Genera

Leaves

Twigs
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DMGERRP, ZREREEKEF=24).
2.2 MAMAEAMUENERENDFAR
HKin R o BBNEREBE 8 ME . HPEX
ERMUALZERBEHNEEHERR, N 16. 67%.,
HEPSBEINEEF K. MEBIURESER
B.EHEEN20%(GKR2). FESWHERENR, Bi%
MHAPRERENEEREREEEKFE(F=
13.5),
L3I AHEYHNERFHNSHEMEILR
HERITH,BHAOMKEYHNEREIHRRFE
. BERARAFEER Kb - BEERE . HMEERM
MINEBREABFERPHSEDMYUELER TR
BB BHE XEHEE . ARAR.EBEREMRR
HEHREKMFLES. FHHEYHELREER
HE.OBMANEEENRBBREIRER, MK

2 BATEADEAERAENY AR
Table 2 Species composition of endophytic fungi
in different tissues of Kandelia candel

W B WHE EEE ()

- No. of Colonization
Tissues Genera .
strains  frequency
173 2 HEBR Phoma 5 16. 67
Leaves l#& £ £ HIJB Pestalotiopsis 16. 67

- REE Phyllosticta 10

5
3
HIRHLB Macrophomisis 1 3.33
FRFCHUR Sphaeropsis 1 3.33 ~
R & H B Colletotrichum 1 3.33
BERIR Asterine 1 3.33
W S BB Phomopsis 1 3.33
4 Total 18 60
® X REBR Phoma 1 3.33
Twigs #;#LB Cladosporium 2 3.33
W EZEHIB Pestalotiopsis 6 20
43t Total 9 30

R3 ABHMBRANEAEROWHARR

Table 3 Species composition of endophytic fungi in leaves and stems of Rhizophora stylosa and Kandelia candel

wHE | MNEE wHE | WNER

Y1 Species Number of strains  Relative %ﬁ’. Number of strains  Relative

———— abundance  Species ————————————  abundance

wg B %) aml & %)

2 HE R Phomopsis 0 1 1.75 E R ER Phoma 10 6 28.07
M &S EE Phyllosticta 0 3 5.26 IAFRIB Glomerella 2 0 3.51
WL EHB Pestalotiopsis 2 11 22,81 RHMA Macrophomina 0 1 1.75
B @ Cladosporium 0 2 3.51 E5%E R Chaetomium 1 0 1.75
HMEE R Guignaedia 1 0 1.75 BIERR Asterine 0 1 1.75 .
BB Fusarium 7 0 12,28 R BB Melanconium 1 0 1.75
#EHJE Corynespora 4 0 7.02 RTHB Sphaeropsis 0 1 1.75
WHEB Colletotrichum 0 1 1.75 i B 8 Sphaceloma 1 0 1.75
i BB Geniculosporium 1 0 1.75 41t Total 30 27 100

NEHEHMREBREMEZSERE.

B AR LRKENEERNESHES
BRI, YR REEIRR BN BB BIEMER,
AWHMANEEEN YR SHEEREA. 7890)F T
(. 7473) AEBKF B ERPA R THEEK O,

3 ZwHiti

Suryanarayanan & (1998) X} E[ B 55 ¥ B9 B Fh
REOWAKIEY R. apiculata Bl. 1 R. mucronata
Lamk AL EEH#HTTHE, RALREEM—
BRAFHARKFEEEE L. ARSI TEM
W, AR PR BRHNERRE,FH
BE BB, FTERELANB, PHEBERMHLH
HEYNEEEF SEXFHE, KEXNEZENR
91.25%.

R4 EHOHKREYHEREHZSHESH
Table 4 Diversity parameter of endophytic fungi in
Rhizophora stylosa and Kandelia candel

fi % Hosts Rhizoﬁﬁﬁtylosa Kandg(ifﬁcandel
YRR B(HD 1.7890 1.7473
B R 0. 5260 0. 5302
FEREHERGS 10 9
BBk B ¥ Total 30 27

NAERBERE LRI MEZE LR .
EZH BRAE.BAEZSFER KRR (Ko,
1997), ABFRRH, LR AKEDNEEFHMT
BRAFEER ABHENEEANNEREZERE
B MHKANELENRARRURSERRE. 4
W B R A R AR N E R R EMA
REARARE, FWHED M ESRANERAEER
£ R4 IR R B FKFEBEKFE,
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B B Y R ZRE AR T 9T 4 X9 55 10 b X () % SR 4F
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S

FBRHE. 1979, KBS ETFMIM]. L. BRI HR 1780

Ananda K,Sridhar KR, 2002. Diversity of endophytic fungi in the
roots of mangrove species on the west of India[ J]. Can J Micro-
biol ,48(10) :871—878

Cheng ZS,Pan JH, Tang WC, et al. 2009. Biodiversity and bio-
technological potential of mangrove-associated fungi{J]. J Fore
Res,20(1):63—72

Deng ZJ(FRH %), Cao LX(H H ), Tan HMGEL ), et al.
2007. Study on the antibacterial and antifungal activities of man-~
grove fungi endophytes(ZIW AN EE B AH MM EFHEH
WAL BEFRO [J). J Guangdong Coll Pharm (J” R E R ¥
#),23(5):563—571

Guba EF. 1961. Monograph of Monochaetia and Pestalotia[ M.
Massachusetts ; Harvard University Press: 342

Huang ZJ(# B ) ,Guo ZY(HHEH) , Yang RY(FI B et al.
2007. Alkaloid metabolites of mangrove endophytic fungus
ZZF42 from the South China Sea( Bf¥F 4T % +k 9 4= L B ZZF42
Y BERB NI, T Chin Med Mar (F#5#1),
30(8):939—941

Korf RP. 1997. Tropical and subtropical Discomycetes//Hyde KD
(ed). Biodiversity of Tropical Microfungi. Hong Kong: Hong
Kong University Press:229—240

Kumaresan V,Suryanarayanan TS, 2002. Endophyte assemblages
in young, mature and senescent leaves of Rhizophora apiculata ;
evidence for the role of endophytes in mangrove litter degradation
{J]. Fungal Divers,9:81—91

Kumaresan V, Suryanayanan TS, Occurrence and distribution of
endophytic fungi in a mangrove community[J]. Muycol Res,
2001,105(11).1388—1391

Liu ARCXI 2 5D, Wu XP(RBERE), Xu T(HRF). 2007, Re-
search advances in endophytic fungi of mangrove(ZL ¥ dhpyE H
Wt R[], Chin] Appl Ecol (B FIAED%¥IR),18(4):
912—918.

Liu AR,Xu T, Guo LD. 2007. Molecular and morphological de-
scription of Pestalotiopsis hainanensis sp. nov. ,a new endophyte
from a tropical region of China[J]. Fungal Divers,24.:23—36

Miao CD(48 & #t ), Zhuang L(FE4), Lin HP(WA¥EHS), et al.
2008. Screening of cytotoxic activity against B16 tumor cell of
mangrove fungi isolate from Qinglan Harbor in Hainan(¥# 8 X

B W 2L BT B16 B A 40 B 1 1 Bk 80 9 28O (9.
Chin ] Biotech (¥ TRB¥R) ,24(6):975—979 . .. -

Nag Raj TR. 1993. Coelomycetous Anamorphs with Aﬁpendage—
bearing Conidial M]. Canada; Mycologue Publications, Waterloo,
Ontario:1 101

Osono T. 2008. Endophytic and epiphytic phyllosphere fungi of
Camellia japonica : seasonal and leaf age-dependent variations
[I]. Mycologia,100:387— 391 ' : '

Shao CL(ERH ), Hu GP(# A F), Yang RY(#H B E ) et al.
2008. Secondary metabolites of mangrove endophytic fungus B77
in the South China Sea(B ML WP E K H B77 RER W™
IBFF[I]). Acta Sci Nat Univ Sunyaatseni (hll) K 2e24487) ,
47(1),56—-58

Suryanayanan TS,Kumaresan V,Johnson JA. 1998. Foliar fungal
endophytes from two species of the mangrove Rhizophoral[]].
Can J Microbiol ,44:1 003—1 006

Suryanarayanan TS, Vijaykrishna D. 2001. Fungal mdoj)hytes of
aerial roots of Ficus benghalensis[J]. Fungal Divers,8,155—161

Wang GW(EES),Li HY(ZE¥ ). 2003, Arbuscular mycor-
rhizal fungi of mangrove in Qinzhou Bay(&k M ¥ 21 #3) 4 4 43 58
WEEEMSHFROI]. Guangzi Fore Sci (" E#H i $H2),
32(3):121—124 -

Wang GW(EHI), Li HY(ZE%E), Sun WB(FXH). 2003.
Primary study on arbuscular mycorrhizas of mangrove in Qinzhou
Bay(BX M AW AR AR ER B S T F)I U], Guihaia (]~ F M
#1),23(5):445—449 ‘

Yang LH(% Wi #§t) , Huang YJ(E#EIR), Zheng ZHCGR BIE) s er
al. 2006. The population fluctuation and bioactivity of endo-
phytic fungi from mangrove plants in different seasons(ZL# 14
WAEREMMBEHAREYEE I J Xiamen Univ(ET]
K2R ,81.95—99

Zeng HC(& 4 ) , Zheng FCCR AR M) , He CPCH 2 8). 2001,
Isolation and identification of Halophytophthora species from
mangrove habitats in Hainan Island(E B I M E S R E
A S5%E)[J]. Mycosystema(HY R B ,20(3) :310—
315

Zhang Y(3%25), Yang CGH 8) ,Xu FGFF5) et al. 2009. Sec-
ondary metabolites of mangrove endophytic fungus B2 in the
South China Sea(Hf ¥ L FR /) 4 LB B2 KA R W25
[J]. Acta Sci Nat Univ Sunyaatseni (% 11 K 2 2248 ) , 48(3) .
136—138

Zhao YT(R = %), Li QR(ZERH) , Chen SHUE B L) et al.
2005. Antioxidation effect of endophytic fungi of mangrove spe-
ciesC I AE BEH W EAER J]. J Zranjiang Ocean
Univ(JE T K2 %) ,25(6):93—96

Zheng ZHGXR B #§) , Miao LB F1), Huang YJ (BB, et al.
2003. Antitumor activity of mangrove endophytic fungi(ZI #% #k
P4 EH BBV ) (). J Xiamen Univ (B 1A% %
#R),42(4):513—516



