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Abstract: Rich and unique fungal resources exist in tropical and subtropical mangrove forests in the coastal intertidal zone.
Fungi are involved in the decomposition of organic matter and regeneration of inorganic nutrient. They can degrade pollutants
in the marine environment, promote marine self-purification, and play an important role in the marine ecosystem. The plant
root system is rich in microbial species and biomass. However, research on the fungal ecological status in mangrove roots is
limited. This study was conducted in the core zone of Zhanjiang Mangrove National Nature Reserve, Guangdong Province,
namely Gaoqiao Mangrove Reserve with the area of 700.1 hm*(E 109 °40 '—110 °35 ' N 20 °14 '—21 °35 ") extending
linearly along the 27 km long coast. Rhizosphere (0 cm to 2.5 ¢cm) and non-rhizosphere (2.5 c¢cm to 10 em) fungal and
environmental samples were collected from six species of mangrove communities to analyze the affect of mangrove root on
fungal abundance and species composition and to examine the relationships of fungi with environmental factors. Results
showed that a total of 35 different morphology colonies appeared in the culture medium, and 5 genera and 11 species of
fungi were identified by fungal morphological identification technology. These species were Aspergillus zhaogingensis,

Aspergillus japonicus var. japonicus, Aspergillus carneus, Cladosporium sphaerospermum, Aspergillus niveus, Trichoderma
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atroviride, Cladosporium pallidum, Talaromyces flavus, Cladosporium cladosporioides, Penicillium minioluteum, and
Penicillium variable. The fungal abundance in the six species of mangrove rhizosphere was 3.38 x 10’ c¢fu/g to 10.94 x 10’
cfu/g dry soil, and the fungal abundance in non-rhizosphere was 4.12 x 10’ cfu/g to 8.78 x 10" cfu/g dry soil. According
to the plate count of fungi, the R/S ratios of the six mangrove species followed the order Bruguiera gymnorrhiza (1.73) >
Kandelia candel (1.25) > Sonneratia apetala (1.07) > Aegiceras corniculatum (1.02) > Rhizophora stylosa (0.71) >
Avicennia marina (0.47). The abundance and species of rhizosphere fungi in A. corniculatum, B. gymnorrhiza, S. apetala ,
and K. obovata forests were higher than those in non-rhizosphere fungi, whereas those in R. stylosa and A. marina forests
were the opposite. This finding indicated that the former four species promoted rhizosphere fungal growth, whereas the latter
two species inhibited rhizosphere fungal growth. The species number of rhizosphere fungi in the six mangrove species was
7—19, whereas that of non-rhizosphere fungi was 8—13. A. corniculatum, B. gymnorrhiza, S. apetala, and K. obovata
promoted rhizosphere fungal growth, whereas R. stylosa and A. marina inhibited rhizosphere fungal growth. Overall, the
fungal species number in the mangrove forest was much higher than that outside the forest, which indicated that the coverage
of mangrove plants promoted the species diversity of fungi. The fungal abundance in rhizosphere showed a significant
negative correlation with total organic carbon (TOC) , whereas the species number in non-rhizosphere fungi was significantly
correlated with NO,-N, which illustrated that TOC in rhizosphere may contain certain substances that can restrain fungal
growth. While in the non-rhizosphere, root exudates of mangrove plants had less influence on fungi growth. In general, root

exudates of mangrove plants have certain effects on the quantity and species number of rhizosphere microorganisms.
Key Words: mangrove plants; root fungi; rhizosphere; non-rhizosphere; ecology
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PR FE Y 6 B2 W 2R BE A W 34T R BE . KRG ( Bruguiera gymnorrioza, Bg) . Hi 168 ( Aegiceras
corniculatum , Ac) FKJifi ( Kandelia candel, Ke) TG 5 ( Sonneratia apetala, Sa) | 15 Y (Avicennia marina,
Am) LU ( Rhizophora stylosa, Rs) , TE3X 7N Fh LR BE V% 43 51 & 3 AN RAE L, B RAE S TR PR
(thizosphere ) S AEMRPR (non-rhizosphere ) FE i >R AE o & N : MARPR (HRHF 0 —2.5 em JE N FIFEAR Br X 55
(AR 2.5 —10 em JE I ) RAE A+ IEAE i rh 23 2945 3 1Y E 16 43 591 4 AR PR EL IS (thizosphere fungi ) FIAEFR PR
E%I‘( non-rhizosphere fungi ) ,%%ﬂ{]@iﬂﬁﬁ%( root fungi) , M>10 cm 75 ,mu%jﬁ*ﬁbﬁﬁ%( non-root fungi) ,
TGN — A A BT AR R AR, SRR TR DL L3R 1,
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Table 1 GPS dates of sampling sites of fungi in Gaogiao Mangrove Reserve

SR Hb i %5 SRA: b 5 a4 2

Sampling sites Latitude Longitude Sampling sites Latitude Latitude

4558 Am 1 N21 °32 '33.04 " E109 °46 '09.11 " A#f Bg 1 N21 °34 '11.24 " E109 °45 '18.88 "
2 N21 °32 '33.05 " E109 °46 '08.09 " 2 N21 °34 '08.96 " E109 °45 '18.56 "
3 N21 °32 '34.07 " E109 °46 '09.02 " 3 N21 °34 '06.40 E109 °45 '18.88 "

LI Rs 1 N21 °32 '54.35 " E109 °46 '08.16 " JCifE3E Sa 1 N21 °34 '14.37 " E109 °46 '11.62 "
2 N21 °32 '56.49 " E109 °46 '06.42 " 2 N21 °34 '14.03 " E109 °46 '11.30 "
3 N21 °32 '58.35 " E109 °46 '06.06 " 3 N21 °34 '14.43 " E109 °46 '11.62 "

HAZER Ac 1 N21 °34 '09.96 " E109 °45 '23.69 " kil Ke 1 N21 °34 '04.30 " E109 °45 '21.33 "
2 N21 °34 '09.02 " E109 °45 '26.05 " 2 N21 °34 '03.82 " E109 °45 '22.15 "
3 N21 °34 '07.04 " E109 °45 '29.05 " 3 N21 °34 '03.05 " E109 °45 '26.02 "
1

X H8 5 Control N21 °32 '34.07 " E109 °46 '09.08 "
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0.5 —1 cm MY IERE S RAE IS MOFE S R 25 0T LA AT ME AR R 5 28 A SR AEAS R IF T B R A2 o5 H 0

PR AERR PR AR AR PR L RE & BEA SRS ARG 3 N FATRE, BEoRER L IERE S B T RS JFE T
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IR REGHE—AD R R i 1077 1077 107 IR TR . TSRS 73N 1072 (1077 (107 3 A HIEM R
WAL 0.1 mL, A TP R5 355 ( Rose Bengal Agar) FH 146, Eil F i & 5 —10 min, K5 & T
28 CHHIREEFRAA T, 2 WIS IS v T S AR B3R 5 d Je AT v ™
1.4 HFHEE
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L6 Barhirik

AE 3, WA dE AR Microsoft Excel 2010 #E47 48 11 F i K], #H &P 43 Hrifi i IBM SPSS Statistics 19
1

2 ZRMIFE
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2.1 PRI PIAR BR AAREAR PR BT 1Y 32 AR

ABFFEILRE IR 00 B ELRE 7 482 1>, BAE AN RIE S ELR 35 B i i A T 4 IH AR R TR 2 49
3H3FS JE 11 Fp (R 2), HARMII T K& A. zhaogingensis, H A [l 5 JEEAZ T A. japonicus var.
japonicus , [N HNEE A. carneus , 5 FMEE A. niveus , IREEAKEE T. atroviride , K875 % P. minioluteum ,”EF4] 75 %5 P.
variable , BRTEARIHI C. sphaerospermum , % AR C. pallidum ,BRFAE C. cladosporioides , ¥& AR T. flavus
A 24 PAUHAT AR TR

®2 CEEHEEMENENES R
Table 2 Results of fungi identification

N H =t & if fif i -
. . . . i Species
Class Order Family Genus Species Species Species
R ML IR R R
P ity it ) TR pkmmmrn memE wams
Imperficti Moniliales Moniliella Aspergillus
KA ;
VR Gl A
Trichoderma WA
e
Wiy KEEH O
Penicillium
224 H (M I (o f Heft)E BRIA £ EAEL %)) Fokke T
#f1 H ) Moniliales Dematiaceae Cladosporium
T N B#EwH € Lapas ERH R P
. . . O ERE
Eurotiomycetes Eurotiales Eurotiaceae Talaromyces
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PR EA 25 R LA FRETR 62 ', Maria F1 Sridhar 75 B[ BE 1 PR LA AR 40 25 1 91 AP B, Schmit J P &
Shear St 1K PH 1 2 L0 RO B BHRGE RC 200 LA AT 106 Fpt'™) 76 B BEVE AR OT- PRV R £0REAR rh 43 i3k
| 128 FioR1 173 B, HET, CickLLRAR R T 200 F, BUOM 1 E FLE A S5 KSR, O 3B 20 Ak
A B SR BEAS M EE (Alternaria) | 55 8E ( Phyllosticta) W BE (Aspergillus) \FUZE 15,55 ( Phomopsis ) | %
K% ( Cladosporium ) 28 5,55 ( Phoma) \HAH T ( Colletotrichum) | 75 8% ( Penicillium) Hf0%5F ( Fusarium) U2
B ( Pestalotiopsis ) FUT B ( Paecilomyces ) \FIAREE ( Trichoderma) gl
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PrEci B2 K TR PR, R IEAARPRALN, BI3X 4 rhizosphere fungi in 6 different mangrove communities
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TERRBL RIREE T, B R I P S B AN TR] , A e AT g AL 1B 3 B R ) f 0 P 3
B S (0 Gl E W v SRR MRSy, (AR AR R R MW o S - BRI R W) 3 - S
VISR ZREVE | SZ A WA () L3 BRI v 1 SO WA VE 1) 22 R LS S AR5 ) 0 25 A AL 1Y
TP R IR I SRR AR Z
2.4 WRAEE ST RN

ARYCRAE R FLE R IR AR T 0.5—1 om , IR T w0 AL Bk 3228 i 3Rk Ab 4, BeiF e o
SR AR AR K SR -1 AR B LB A A PR K BRIEE IR 1 2 PR DX R SRASE A7 AR L ST, BRI 2% A
AL, AT LA AT R , 20 5 5 IR AR 3 AR A 1 B (EL, Xk TR DU A o 2 A, X BSOS X
MRPRGARAMRPRIXEL, 6 FRLLAHEYIREVS 5 X5 IR AY 12 JTPRIE DA -0 45 R BI{E L3R 3

#3 HEEFUEER

Table 3 Data of environmental factors

N +5 HHEAKE
. LES s ! LBk AR Water contents of soil
TRES DO/ Salinity of NH,N  NO3-N T$S CoD BOD T0C A . - -
- pH Salinity of Soil organic AR fi5 (T
Sampling sites (mg/L)  surface /(mg/L) /(mg/L) /(mg/L) /(mgL) /(mgL) /(mgL)
water pore water  matter/ Rhizo Non rthizo
(g/'ks) sphere sphere
fRAERS Ac 5.34 23.20 7.56 14.27 29.47 84.67 43.80 20.60 13.73 23.17 1.01 0.92
2L Rs 5.78 23.46 7.35 15.64 26.14 89.33 46.33 2173 14.50 24.87 0.76 0.88 0.86
HEHE An 6.00 24.58 7.45 16.17 28.38 86.83 45.00 21.27 16.17 24.90 0.86 1.01 1.01
N 5.84 20.75 732 15.45 23.00 53.33 21.57 13.03 8.63 2.87 0.53 1.22 133
Tz Sa 533 19.21 7.61 10.39 2679 110.50 51.17 26.90 17.93 20.77 0.76 1.01 1.04
Bl Ke 534 248 778 11.66 31.65 54.00 28.03 13.17 8.77 2.17 1.20 1.10
XFER . Control 6.56 16.04 7.58 9.82 18.87 72.50 37.50 17.60 11.80 0.46

AHEFE o SRR B AR AR B BT A - B AR SRS BRE N 1 BEATAH G A A 2R WA 4 3R 5, K4 M
KM BT as R MRBRFIAEAR PR IC F FEBR 582K pH {H \NO,-N [ TSS IEPEAHICHN, 15 HAb P 724 &2 97 1
FARKRZ 5 TOC 2 B AIEMCR U, BAR R R L N IRRIIGUR TR 8 5 A (Had s i B R
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PR A HLY 20 FAE R AE AR I, 503 O3 — D7 T, TRE TOC HP & A3 I i AR AR JH A 900 Jo v i = 2
AR SAEH, XA it — 25T

F4 cHMANBEYRESERMEREFESHERFRIEXE(n=19)

Table 4 Correlation between the quantity of mangrove fungi and environmental factors (n=19)

ok R S LK

i wkEANE A
DO Salinity of ~ pH NH,-N NO;-N 1SS COD BOD TOC Water Soil Salinity

surface contents  organic of pore

water of soil matter water
PR ERFIE Fungi ro=0271 -0221  0.629  -0457  0.678 0.193  -0.703  -0.706 -0.765* -0.335  -0.935 -0.335
abundance in rhizosphere p 0.557 0.634 0.130 0.303 0.455 0.078 0.078 0.076  0.045 0.517 0.065 0.517
JEARPREH I Fungi ro=0.001 023 063  -0.197 0305 -0.48  -0.244  -0.245 -0.156  -0.139  -0.917 0.350
abundance in non-rhizosphere D 0.998 0.614 0.126 0.671 0.305 0.592 0.598 0.5%  0.738 0.766 0.083 0.496

# FONTE 0.05 KT ORI EBEERDE; o+ 3w 78 0.01 KOOI 1 i A

5 MRNE AR R IRPRAARARPRE R P ECS R 20K pH (H  EJE NH,-N NO,-N L IEPEAE,
5 COD . BOD \TOC S HAPEASERE R, Ul B A B S TOHUE JRE0 A BOR KR, A HLE F- P A7 e 24 il
FAMRER A, HROAAETTAZEY), NS DO A fPESe & ATREMRPRAIAR R BRICHLE 37 4 A HLE 7
Wiy AR AR R, BT LR RSB0 W B PR AR G S 2 5 MIAEARAR P, NO,-N 5 i B, W5 L A e i e
IEAE,

£5 6 MAREMRIESIERFEEHLSHERFHEXYE

Table 5 Correlation between the species abundance of mangrove fungi and environmental factors

ok 13 % LBK

HhiE BKE AR Hhi
DO Salinity of ~ pH NH,N  NO;-N TSS COD BOD TOC Water Soil Salinity

surface contents  organic of pore

water of soil matter water
HRBREH R Fungi ro -0.723 0.220 0.010 0.161 0.402 -0.038  -0.041  -0.036  -0.084  0.745 -0.691 -0.749
species number in rhizosphere » 0.066 0.636 0.984 0.730 0.371 0.935 0.931 0.939 0.858 0.055 0.309 0.087
JER PR B FRAL Fungi r -0.603 0.900 ** 0.004 0.542 0.860  0.223 0.227 0.230 0.306  0.605 0.923 0.613
species number in non-rhizosphere P 0.152 0.006 0.993 0.209 0.013 0.631 0.625 0.620 0.504 0.150 0.077 0.196

# FIRAE 0.05 A (RU) ERBFRK; w0 FR 7 0.00 KF-(XU) L RFEMK

FHOGAE BT R REAG S0 AR 2R FCTRT R L FNRR R A5 RS D~ Z A R R MG AR (HR I R 7 A T E A2 25
B, Z A ] BEATAE B O B LR AR I SE 2R | 2 AR )Xo AR o L AR AR o S B 1) 52 i e JBE 80N A T
NG HEWTRR R 53 DA ) X AR 22 0 B 114 F BE A SR M I R 22— S AR B A AR B o S B A
[, HSZ W LA 15 o SRR AR SRR ST

3 g

AR AER AHE  JCHHEE AN 4 FPZLRAEYIAR PR ECRR 9 42 B2 SR TARMRBRIC R, YiWIX 4 FhZom
TP ARPR B E A G BEVE I, TZLIERE 5 A AR PR B A VR T DR A ECRR Rl B0 & T A4
WL A IR 2R 0 AP0 AR P 2 0 B AR O — 7 OS2 ), 00 RO (e o 0 T ) o 22 B A B
e

WPRE R F RS TOC 5 0 AR, LI LD AR b i i 078 FR W0 R 2 A L 2 HoA 1 A
AR, R AR PR TOC P AT RE S 30 A AR, i EARAR B, LU AR 2R 20 IR S i 2
/N, EEFZEECS NO,-N & B2 MG,
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