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Effect of season and variation in salinity on the rhizosphere fungal diversity of

Suaeda liaotungensis

SHAO Lu, JIANG Hua"
College of Life Sciences, Liaoning normal university, Dalian 116029, China

Abstract; Liaoning Province is one of the major habitats of Suaeda liaotungensis in China, but little is known about the
population structure and distribution characteristics of the fungal species in the rhizosphere soil of this species. In present
study, the fungal species from rhizosphere soil of Suaeda liaotungensis was isolated and identified using soil dilution—plate
and traditional morphological methods. The effects of variations in season and salinity on the fungal diversity in the
rhizosphere soil were analyzed. The experimental results showed that 6410, 4180, 5730, and 3340 fungal colonies
developed from rhizosphere soil in spring, summer, autumn and winter, respectively. These were classified into 6 genera
and 13 species for spring, 9 genera and 16 species for summer, 11 genera and 31 species for autumn, and 6 genera and 12
species for winter. Thirteen genera and 42 fungal species were isolated from Suaeda liaotungensis rhizosphere soil and
identified, among which Penicillium, Stachybotrys, Cladosporium, Trichoderma, Aspergillus and Fusarium were the
dominant genera. The fungal population structure and composition in Suaeda liaotungensis rhizosphere soil differed between
seasons. The magnitude of the Shannon diversity index, richness index, and evenness index of rhizosphere fungi for different

seasons, occurred in the following order: autumn>summer>spring>winter. The Shannon diversity index, richness index,
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and evenness index were the highest in autumn. The richness of fungal species in the rhizosphere soil of Suaeda
liaotungensis was nearly seven times that in non-vegetated soil. The Shannon diversity index and evenness index of
rhizosphere fungi were 4—8 and 1—1.2 times, respectively, as high as those for non-vegetated soil. Experimental salt-stress
habitats were constructed using a NaCl concentration gradient method for affecting the diversity of fungal species in the
thizosphere soil of Suaeda liaotungensis. The result showed that about 60% of fungi could tolerate media with less than 5%
NaCl, and nearly 15% were able to grow in media with higher than 10% NaCl. Aspergillus fumigatus and Alternaria
tenuissima were tolerant to 16% NaCl or higher. Aspergillus ochraceus, the most salt-tolerant fungus, was tolerant to 20%
NaCl. Our results demonstrated that factors such as climate and living environment evidently affected the fungal diversity and
similarity in the rhizosphere soil of Suaeda liaotungensis. The innovation of this paper is to study the effect of change in
season and salinity on the fungal diversity from rhizosphere soil of Suaeda liaotungensis. Thus, it has significance for further
study of Suaeda rhizome fungal diversity. Therefore, the aims of the study were to analyze the fungal diversity in rhizosphere
soil of Suaeda liaotungensis in different seasons, to analyze the influence of salinity on the rhizome fungal diversity, to

collect potentially economic fungal resources, and to understand the protective effects of Suaeda liaotungensis on soil fungi.

Key Words: Suaeda liaotungensis; thizosphere soil ; fungal diversity
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Table 1 Influence of seasons on the population of fungi and fungal composition in rhizosphere soil of Suaeda liaotungensis

4% Spring K2 Summer 2 Autumn 22 Winter

HLH B 4 BTRACEE () APBIR% HVERUR(AY) ABIBIRS B () ABIRY B () S EE
Fungal genus Number Isolatin Number Isolation Number Tsolation Number Tsolation

of Colonies  frequency  of Colonies  frequency  of Colonies  frequency  of Colonies frequency
% & Aspergillus 11 11.58 9 13.04 12 12.50 4 7.27
BEAG AR Alternaria 7 7.37 5 7.25 11 11.46 0 0.00
H IR Penicillium 41 43.16 22 31.88 16 16.67 15 27.27
A& Cladosporium 5 5.25 4 5.80 19 19.79 27 49.09
EFH)E Mucor 0 0.00 3 4.35 5 5.21 0 0.00
LR Circinella 0 0.00 1 1.45 5 5.21 0 0.00
K Scytalidium 0 0.00 1 1.45 0 0.00 0 0.00
K& Trichoderma 0 0.00 0 0.00 15 15.63 6 10.91
J& 585 )8 Humicola 0 0.00 0 0.00 2 2.08 0 0.00
755 R Paecilomyces 0 0.00 0 0.00 2 2.08% 2 3.64
WU E R Scedosporium 0 0.00 0 0.00 2 2.08 1 1.81
YRT)E Fusarium 3 3.16 10 14.49 7 7.29% 0 0.00
WEFEEL)E Stachybotrys 28 24.47 14 20.29 0 0.00 0 0.00
A Total 95 69 96 55
J& % The number of Genera 6 9 11 6

W H R B S, ROy E 5 &R, A Z=5 RS R A S A ] (H 4G — AR [R] Y
RN T %8 (Penicillium) , 2= 6 1 JE 15 M 5 & (Aspergillus ) | 55 ¥ #1 )& ( Alternaria ) | 5 % )&
( Penicillium) , ¥ 0 J& ( Cladosporium ) . ] % #L 25 J& ( Stachybotrys ) F14 )& ( Fusarium) , L& N H % )&
( Penicillium) F1 #j % 72 %5 J& ( Stachybotrys Corda ) ; B 2= 9 J& 0 §f M1 % J& (Aspergillus ) | 1 %) ¥ %5 )&
( Stachybotrys) . %% J& ( Penicillium ) K& ( Cladosporium ) . & %5 J& ( Mucor) . 45 8¢ J& ( Circinella) (A 5 J&
(Scytalidium) A& ( Fusarium ) F1EE M M0 )& (Alternaria ) , I8 3 J8& N 75 B J8 ( Penicillium ) | 1] % T % )&
( Stachybotrys) W 5 J& (Aspergillus ) F1 988 ( Fusarium) ; #k 2= 11 J& 645 1 8 )& (Aspergillus ) 5 #% 1 )R
(Alternaria) H fJ& ( Fusarium ) . £ 9 J& ( Cladosporium ) . & 55 J& Mucor) | % %5 J& ( Circinella ) . K 5 J&
( Trichoderma) | J& Ji % J& ( Humicola ) . $) 5 % J& ( Paecilomyces ) . #{ #1 25 J& ( Scedosporium ) Fl & % J&
( Penicillium) , I ¥ J@& I F % J& ( Penicillium ) . W %5 J& ( Aspergillus ) . ¥ #3 J& ( Cladosporium ) 1 K % J&
( Trichoderma) ;%25 6 J& 1045 M1 % J& (Aspergillus ) . 5 5 J& ( Penicillium ) . & J& ( Cladosporium ) . K %% J&
( Trichoderma) Y75 B8 J& ( Paecilomyces ) M EEJE ( Scedosporium) , I H & N % )& ( Penicillium ) FIE )&
( Cladosporium) , H11E 1 FTLAE Y, —4F i SBEE AR B + 8 B AU 70 A R PR R T I > e g, 23 B i A
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Fig. 1 The number of fungi colonies from rhizosphere soil of

Suaeda liaotungensis in different seasons

PR T IA R H R 5 BEHR A2 B AR S /N BB DUAS 24T BB R 2R ARG 25, 5 2 A 2R
PEFEEL(C)) TR 0.6667 FZEMEKZEN 0.4167 F M TR 0.3333 HEMKZER 0.5385 HEMELZEN 0.
2500 FKZERIAZEH 0.5455, AT ME 2k P AR, AR M MU R R (I 2) .

R2 FPMNTTHERFTEERMESHEERNZN
Table 2 Influence of seasons on the diversity indices of fungal communities in rhizosphere soil of Suaeda liaotungensis
=37 YTt Z e SRR F R EERREL
Seasons Shannon-Wiener index(H") Evenness index (J) Richness index(R)
# 7% Spring 1.4286 0.7973 1.0980
X ZF Summer 1.8404 0.8376 1.8894
K Autumn 2.1581 0.9003 21990
4-Z% Winter 1.3293 0.7419 1.2480

2.2 10T XS AR 2R 0 A b

TOHE B - 1 v B FhORE A B R e LR 3.
P 1 AIER 3, —AFEPU R 1T il AR B - 5 iy
Kf)E HEE HER AR BREE UEERE
OB S v A TR JOAE B -3 b i e 25 e
LI AL TR AR PR I A R, L TRE
HR B A= 18 1 TR AR 28 K B B B 2 T T b 1
(C€S<0.50) , HE R FP I H TOAE YL 480 1.6 £5, B AL
RO IR 7 A5, T RER PR LIRS
MR IR B BB L (R/S ) M ZREPERE B (HY)
B R/SAEH M 1.0—1.3 5] BEH UM R/S H R 4.0—
8.7 ;1L T AR B + 1 FLIE 1) Z AR PR SO 3 5 B 4R
B TR 5, BLE Ak 25 ORI PRAK
MRS (LR 4) o WP 3BT B I ST R AR LR
IC, FREEA R TR, LRSS SRR I 1T 7 il AR b + 358
AEXS T JoAE o 1 LA = R ROR, UL Rk
LRS- NE

x3 FPNREHFTENHERTEHARRBEHZ N
Table 3 Influence of seasons on the fungal quantity and composition

of unvegetated soil

%50 (1) Number of Colonies
6% HE  HE

Spring  Summer Autumn Winter

HH w4

P&
Fungal genus ~

M58 Aspergillus 4
H )R Penicillium

BEAK TR Alternaria
WAL Fusarium
HWIFTEALJE Stachybotrys
J& 8 Humicola
EHE Mucor

YRR Chloridium
LHIE Curvularia

K WR Rhizoctornia
#71 Total

J&%% The number of Genera

2
6
1
3
1
1
0
1
1
0
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W
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Table 4 The comparison of diversity indices and evenness indices of rhizosphere soil and unvegetated soil of Suaeda liaotungensis

HZ= Spring HZ Summer FKZE Autumn £.Z% Winter

v ERW WA BRE BAE SRR BAE ZFE HAE
Soil sample type fEH(H") BE()) BH(H') BEL(D) EH(H) HEL(D) BE(H') Ee@))
Diversity Evenness Diversity Evenness Diversity Evenness Diversity Evenness

index index index index index index index index

HR PR 14 Rhizosphere soil 1.4286 0.7937 1.8404 0.8376 2.1581 0.9003 1.3293 0.7419
TCAE#E 13 Unvegetated soil 1.3095 0.0873 1.5230 0.1692 1.8081 0.1130 1.2770 0.1824
R/S 1.0910 9.0916 1.2084 4.9503 1.1936 7.9673 1.0467 4.0674

R/S bR L3/ FoAa w3 i B L

2.3 QLT HREEMR PR B 2R R R B e 1
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E A RETT 52 5% LA T BIEREE 15% 7547 I TR FHRETH 52 10—20% My 3 o i R MR 5 IR 10 B8 b 2 52 10 3
el , AR 5 850 e 2 1 N [ Sl M T R P 205 e ) TR A R S i 32 = S A/

MNIL T AR PR T e AL D 6 ik m BETH $h PR . A BE AL IR A T R A AR RS
LR R TN 2 129% LA ER9FREE . o vttt a it b M die 8, AT 209 3R BE 5 A it 25 R 4 B B A%
FIRTTR 16% 48 A0S IR E B B E & T 2% AR SERKK 2,

7 14 -

@ HEF 12+t
CEES
L &S

o &%

10 +

B
The number of genera/ 4>

H B/ (X 10°CFU/g)

The number of fungi colonies

0 2 4 6 8 10 R
vk i Concentration of salt/%

Concentration of salt/%

B3 #HEMNFEETITHERRIELZHMENZNE

B2 BEMFARFTITHERRIEEAEHE(CFU/g)H Fig. 3 Influence of salinity on the species of fungi colonies from
m rhizosphere soil of Suaeda liaotungensis in different seasons

Fig. 2 Influence of salinity on the number of fungi colonies from

rhizosphere soil of Suaeda liaotungensis in different seasons
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