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Abstract: [Objective] To study the composition, functional characteristics, and vertical
distribution features of microbial communities of three different habitats in the Yellow River Delta
wetland ecosystem, and provide theoretical support and potential microbial resources for targeted
restoration and sustainable management of wetland ecology. [Methods] By using 16S rRNA gene
amplicon sequencing and metabolomics analyses, we compared the composition and structures of
soil bacterial communities in three habitats (vegetation-covered area, bare land, and biohabitat),
and analyzed the characteristics of bacterial communities at varying soil depths as well as the
potential interactions between habitat-specific bacteria and metabolites. [Results] The dominant
phyla in the three habitats were Proteobacteria and Bacteroidota. The dominant phyla specific to
the shallow and deep soil layers were Gemmatimonadota and Firmicutes, respectively. The
unidentified MBNT15 in the vegetation-covered area, Halomonas in the bare land, and unidentified
Rhodobacteraceae and Woeseia in the biohabitat showed significantly different abundance between
different depths, and Bacillus was enriched in the deeper soil layer of all the three habitats.
Metabolomic analysis revealed that the vegetation-covered area showed higher levels of
sphinganine, 3-indoleacrylic acid, 2,4-dihydroxybenzoic acid, and perfluorooctanoic acid.
Deoxycholic acid had the highest level in the bare land, while sulfamethoxazole was the highest in
the biohabitat, which had lower level of L-tryptophan. Correlation analysis revealed that in the
vegetation-covered area, Micrococcus luteus and Pseudomonas geniculata showed significantly
positive correlations with sphinganine and perfluorooctanoic acid. Saccharospirillum salsuginis
had significantly positive correlations with 3-indoleacrylic acid and 2,4-dihydroxybenzoic acid. In
the bare land, Bacillus horikoshii showed a significantly positive correlation with deoxycholic acid.
In the biohabitat, Halomonas ventosae had a significantly positive correlation with L-tryptophan,
while Halomonas korlensis showed a significantly positive correlation with sulfamethoxazole.
[Conclusion] Our study demonstrated that varying soil depths significantly impact the structure of
microbial communities, and the structural and functional characteristics of soil microbial
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communities exhibit habitat specificity. The enriched bacteria such as M. luteus in the vegetation-
covered area may promote plant growth and enhance stress resistance by regulating metabolites.
The enriched Bacillus in the bare land plays a role in decomposing bird feces. The unique bacteria
such as H. ventosae in the biohabitat demonstrate the potential for maintaining the ecological
health of crab habitats through metabolite regulation. These findings offer new insights into the
microbial regulation and management of wetland ecosystems.

Keywords: Yellow River Delta wetland; different habitats; soil depth; microbial community
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Inter-group differentiation analysis. A: NMDS analysis of soil microbial communities; B: ANOSIM
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Figure 2 Analysis of soil microbial composition and structure. A: Bar chart of the top 10 phyla by relative

abundance among different groups and significant differences between groups; B: Bar chart of the top 10 families

by relative abundance among different groups and significant differences between groups; C: Phylogenetic tree at

the genus level. *: P<0.05; **: P<0.01.

http://journals.im.ac.cn/actamicrocn



2286

YU Zeqi et al. | Acta Microbiologica Sinica, 2025, 65(5)

B9 L ¥ ] A Proteobacteria F1 Bacteroidota.
WA, Gemmatimonadota TE451% )2 1 e FAH %
F R, 1 Firmicutes TR RZ A3 S IEH
5 Aaq AL, Aas HH Proteobacteria (19.91%,
34.05%) Fl Firmicutes (1.72%, 8.30%) F4 AH%F
FEISAN, Bacteroidota (21.43%, 7.63%)AH%F2
Fef; 5 Adq 4t b, Ads 419 Firmicutes
(2.97%, 13.52%)AHXF =F BB ik 25 55 (P<0.01),
Acidobacteriota (3.03%, 5.67%) #1 Chloroflexota
(3.32%, 5.38%)F B W FEHEHN(P<0.05); 5 Axq
AL, Axs 41 unidentified bacteria (16.97%,
12.45%) Ml Gemmatimonadota (4.48%, 2.90%)+H
X = it AR (P<0.05)

BEACEA XS FEEHIE F (K 2B) B8, Aaq
21 BP0 A B N BT B B (Flavobacteriaceae,
17.89%); Aas ZH B OLH TR R Ry FF iR R R
(Beijerinckiaceae, 8.42%); Adq ZHLFEEELN
Flavobacteriaceae (14.71%) # Beijerinckiaceae
(12.68%); Ads ZHMIIHATEFRILL Flavobacteriaceae
(14.2%)FIZEAFT R Bacillaceae, 10.31%) M3 ;
Axq 2 Axs HIARFHA R Flavobacteriaceae
(28.27%, 22.84%)FIl Bacillaceae (2.66%, 6.94%).
HBIR )2+ Bacillaceae FAXT 3 E 3 =3 T % b
)2 5, Hoh Ads 415 FHn(P<0.01). J&
KPR R G L FM(E 20) B, AFETREE AL
¢H E AR FE Proteobacteria, JLURJE Firmicutes
F Bacteroidota

FREHEA AT 35 B JmKF R YR E R S5 Y
MetaStat 73H71(E 3A) /R, 5 Aaq 41AHEL, Aas 4
H AT I8 (Bacillus) (P<0.01) (0.77%, 1.51%)
Fl unidentified MBNTI5 (P<0.05) (0.33%, 0.38%)
FEXFE R W ER N, 5 Adq AUAH L, Ads 41t
£ B I JE (Halomonas) (0.59%, 0.31%) 48 %} 3=
i B ET(P<0.01), Bacillus (1.56%, 8.69%)HIAH
IR R EHGIN(P<0.01); 5 Axq 4L, AxsdiH
A 21 41 7 B (unidentified Rhodobacteraceae)
(P<0.05) (0.88%, 0.35%)F{T37 [C1H & (Woeseia)
(P<0.05)(1.66%, 0.73%HXIFERERHIK, Bacillus

>4 actamicro@im.ac.cn, 7 010-64807516

(2.02%, 4.91%)FIXFE W EHIN(P<0.05). F7
HEZAT 35 AR E IR 4510 MetaStat 73
(& 3B)rs, AT R TIE, SET 5N
fiti i & 0] 25 f AT 18 (Mesobacillus selenatarsenatis)
FRARRS = BE X R 2B G

2.2 REEHEEXEERNF

KA FEEAE (8 2A) 7R, 5 Aag
HAALE, Axq @0 Firmicutes (1.72%, 3.83%)4H
X B HIN(P<0.05), BHKTARN FEEFHIEE]
(B 2B)r, 5 Aaq AL, Axq 4 Bacillaceae
(1.09%, 2.67%)AHX%F B W EH(P<0.01). 5
Aas ZIAHI, Ads 20 Bacillaceae (2.0%, 10.3%)
FAXF B R IN(P<0.01). JEAK YIRS L
BW(E 20) B8, Aaq4l. Adq 411 Axq 4+
HHHEZ T 100 B TR JE T 2253 1E Proteobacteria,
H R 2 Bacteroidota M1 Halobacterota; Aas 2 .
Ads H A Axs 20 3P HEA T 100 AR R
53 A TE Proteobacteria, . IR J& Firmicutes
Bacteroidota.

FREHEAA T 35 J& /KT T A WA T A5 A8 1Y)
MetaStat 734 (K 3A) B8, 5 Aaq 41 H3EM L,
Axq 2H 5 T 5 5% 50U TE 8 (Stenotrophomonas)
(0.04%, 0.01%)FH X} 3= & W R (P<0.05), i
Bacillus (P<0.01) (0.77%, 2.02%) 7! unidentified
MBNTI5 (P<0.01) (0.33%, 0.55%)FH%f 4 FF i 3%
Bamm. 5 Adq 4 H3EMEL, Axq At 3 Es
Yt W W & (Salinimicrobium) (P<0.01) (1.22%,
10.87%) 1 Halomonas (P<0.05) (0.59%, 1.75%)
IR R BERIN, 5 Aas 1 - 1ML, Ads 41
b 3 Bacillus (P<0.01) (1.51%, 8.69%)AH %}
FEBEW; Axs 41 3 Bacillus (P<0.05)
(1.51%, 4.91%) 1 Halomonas (P<0.05) (0.47%,
1.29%) AN 2 00 . 5 Ads 20 AL,
Axs A 3 Bacillus (8.69%, 4.91%)FH%
B FBRAK (P<0.05), Halomonas (0.31%, 1.29%)
AR R 2E N (P<0.01).

Rt — Lo AR 3 2 LI 25
FIHT LEfSe 730 H7 (18] 4A) i Ve 2H i) 22 53 i 5 W



TRIL A | MUY, 2025, 65(5) 2987

L -
A e = I ‘
Aaqvs. Adg
* o Aaqvs. Aas
o e o - S o ° ¢ o0 0 Aaq vs. Axq
PR TSRERERY Adqvs. Axq

Adq vs. Ads

P>0.05
I -1
-2
& & & ¢ & &N 5 a0 o 5 a0 &
\é\ x\\&zs” & &“ & c\“ &“ W @ @ S \w\x\“ RN @” W R %@ ‘o‘ & (&\‘ °\~°>‘& 0\& Q\°5 Qw‘
«“ S @ o O S o‘y‘v Q\m‘ \$\~ cc,w \ (
G&c %\\x\&&@o o 400 0 & \s‘N 5 ‘o" o @
G/
Watee «
4
(0
e —_— — o =
* * 4 Aasvs. Ads
* o * * o Axq vs. Axs
. * . & Adsvs.Axs
* * Aas vs. Axs
Z-score
I * P<0.01
o ® P<0.05

SRR NI SRR W & 0 DI @ \ S
W @ @@ 0 N G 38§ (s\ O @ \\ o &8 ’L N A @
W O ® m‘ Q W e & ° » o m(\ m‘ QO e(\ & é o c} es o \X
S N e e O\o%\“‘ v“ 09 S 9 \‘°"c‘°’ 3 °°‘ OC e
. N
%‘*\& W Q\S_‘& “\\ @ec S
S

Aaqvs. Adgq
Aaq vs. Aas
Aaq vs. Axq
Adq vs. Axq
Adq vs. Ads

Z-score
Ad 2

0o * P<0.05

Z1 o P20.05
'

Aas vs. Ads
Axqvs. Axs
Ads vs. Axs
Aas vs. Axs

E3 AERETIEME B ZEMetaStatE 241 E. A: JB/KF; B: FlukF,

Figure 3 MetaStat complex heatmap of soil microbial community among different groups. A: Genus level; B:

Species level.

http://journals.im.ac.cn/actamicrocn



2288 YU Zeqi et al. | Acta Microbiologica Sinica, 2025, 65(5)

h
A m Aaq i B 2
= Aas ‘.\ L — . \1"’9% B a: £ Corynebacteriaceac |l p: f_Lachnospiraceae
- 222 " ‘\ _L_ ”174/.[,[/ e ® N B b: o Corynebacteriales W q: o__Lachnospirales
4 & \\ \"I“l ///7’ 4 s y. I c: £ Propionibacteriaceac M r: o__Oscillospirales
- Axq N \ '\\‘\“ “ ﬂ ,'1),{///. // o I d: o_ Propionibacteriales M s: o__Caulobacterales
= Axs N ‘}\-1" i /”/ B o Actinobacteria B ¢ Rhodobacteraceae
‘i}\\}\k\\‘!!t Wy Il £ f_Balneolaceae I u: o_ Rhodobacterales
.‘\!‘ B o o_ Balneolales B v Hydrogenophilaceae
Il h: ¢ Rhodothermia Bl w: o_ Cellvibrionales
r o_ Anaerolineales B x: f_Halomonadaceae
o o__Desulfobacterales B y: o_ Oceanospirillales
B k: c_ Desulfobacteria W z c_ Gammaproteobacteria
[ 1: £ Bacillaceae B 20: fBalneolaceae

P [ m: £ _Planococcaceae Il al: o Balneolales

=z,

{/,/‘J;'i/ > , ‘\'\\}.\6’\\ ‘ % “:"72‘”;’[""1“ B 22: c_ Rhodothermia
- .~//"‘,"‘//) e, ![ (AR ‘ﬁ\ o: ¢ Bacilli

//Ily \\ o Salinimicrobium I ] |
R g Gramella

“ ’ £ Halomonadaceae | = Axg
oy ——————————— o =g
B @ Thiobacillus

f_Hydrogenophilaceae Ads

—————
¢_ Desulfobacteria N
]

0.025 s__Halomonas ventosae = Axq
o Desopucerales I =\
—_ p__Firmicutes B
£ 0.020 ¢ Bacilli 7 2 ] W Aas
3 o_ Bacillales ; B ]
H f Bacillaceae i i i ]
g 0015 o Bacillus i ; |
| s_Mesobacillus selenatarsenatis : |
b _Planococcaceae i
g 0010 ¢ Gammaproteobacieria | R
ol o__Cellvibrionales R
2 0.005 * o__Anaerolineales
p__Actinomycetota
. ¢_Actinobacteria
0.000 L o__Caulobacterales =
Aaq  Aas Adq Ads Axq Axs o Brevundimonas
o_ Propionibacteriales
o_ Oscillospirales
{_Propionibacteriaceae
s__Cutibacterium acnes
o__Lachnospirales
C o f__Corynebacteriaceae
0.001 2 * 1 f__Lachnospiraceae
g Cutibacterium I
- o__Corynebacteriales S |
g o010 & Corynebacreriun |
E s__ Burkholderia pseudomallei =
2 0.0008 ¢ Burkholderia caballeronia paraburkholderia
! g_ Stenotrophomonas
5 00006 c_ Rhodothernia | NEEE
S - f_Balneolaceae I
2 o__Balneolales I
£ 00004 . ¢_ Rhodothermia | RN
& - o__ Balneolales N
0.000 2 N f_Balneolaceae N
o__Oceanospirillales [ ———
0.000 0 f__Rhodobacteraceae [ ———
Aaq Aas Adq Ads Axq Axs o__Rhodobacterales — ;
0 i
0 1 2 3 4 5
LDA score (logo)
D E F
*x . 0.004 0 *
¥ = *
0.05 ’7 0012 0.003 5 ]
£ 004 g 0.010 N & 00030
Py Py Py
2 ’L‘ 2 0008 ‘ £ 00025
£ 003 £ e
2 2 0.006 g 00020
< s S
£ 002 H £ 00015
S £ 0.004 i
3 ool N = 3 0.001 0
- ’—\r_‘ 0.002 r> 0,000 FL‘
0.00 U 0.000 0.0000 =
Aaq Aas Adq Ads Axq Axs Aaq Aas Adq Ads Axq Axs Aaq Aas Adq Ads Axq Axs

E4 AREISHEBTIRHENESR T A HEAAT ZEFLDAE I/ AAHARE 7345 R, LDA scoreil H H
3.5; B: Cutibacterium acnes tK;%;; C: Sulfuricaulis limicola tK; %5 ; D: Mesobacillus selenatarsenatis th
s E: Halomonas ventosae thi%y; F: Halomonas korlensis K5 .

Figure 4 Analysis of soil microbial differences among different groups. A: Evolutionary branch diagram and
LDA value distribution histogram analysis results, with LDA score set to 3.5; B: Cutibacterium acnes t-test; C:
Sulfuricaulis limicola t-test; D: Mesobacillus selenatarsenatis t-test; E: Halomonas ventosae t-test; F: Halomonas
korlensis t-test. *: P<0.05; **: P<0.01.
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Figure 5 Changes in metabolite composition and metabolic pathways in soil at different depths. A: Volcano plot
of differential metabolites between Bas and Baq groups; B: Volcano plot of differential metabolites between Bds
and Bdq groups; C: Volcano plot of differential metabolites between Bxs and Bxq groups; D: PLS-DA analysis
between Bas and Baq groups; E: PLS-DA analysis between Bds and Bdq groups; F: PLS-DA analysis between
Bxs and Bxq groups; G: KEGG enrichment bubble plot and KEGG enrichment pathways.
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Figure 6 Changes of soil metabolite expression and composition under different biological covers. A: Volcano
plot of differential metabolites between Baq and Bdq groups; B: Baq group and Bxq group; C: Bdq group and
Bxq group; D: Bas group and Bds group; E: Bas group and Bxs group; F: Bds group and Bxs group; G: PLS-DA
analysis between Baq and Bdq groups; H: Baq group and Bxq group; I: Bdq group and Bxq group; J: Bas group
and Bds group; K: Bas group and Bxs group; L: Bds group and Bxs group.
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Figure 7 Changes in metabolic pathways under different biological covers. A: KEGG enrichment bubble plot;
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Figure 8 Cluster heatmap of differential metabolites. The redder the color of the heatmap, the higher the levels

of differential metabolites; conversely, the bluer the color, the lower the levels of these metabolites.

P4 actamicro@im.ac.cn, & 010-64807516



Y
N

2295

Adenosine 1.0

' 2'-deoxyinosine
G

3'-O-methyluridine 08

nucleotides, and .‘.‘ | | | 2-deoxyuridine
Deoxyadenosine

analogues 0.6
2'-deoxycytidine

5-methyl-2'-deoxycytidine

Indole-3-acetic acid 0.4
Vitamin B,

7-hydroxy-4-chromone

Trolox 102
2,6-dihydroxypurine

Indirubin

L4 5,6-dimethylbenzimidazole

Urocanic acid

Organoheterocyclic

4-aminoindole 02

compounds

Pyridoxamine

5-methylcytosine

L-tryptophan -0.4
Vesamicol

Carbendazim

Hexamethylenetetramine
7-aminonimetazepam

Sulfamethoxazole 08
Monobutyl phthalate
4-hydroxy-3-methylbenzoic acid

~ P-toluenesulfonic acid -1.0

Phenylpyruvic acid

2,4-dihydroxybenzoic acid
Dithranol
O-desmethylnaproxen

Benzenoids

Benzoylecgonine
Obscurolide A1

Tolterodine

Hippuric acid
DL-o-tyrosine
3-hydroxydecanoic acid
N-acetyl-Asp-Glu
N-oleoyl glycine
Cyclamic acid

Creatine

L-pyroglutamic acid

Organic acids and Phenylacetylglycine

derivatives

Carnosine

L-argininosuccinate

3-indoleacrylic acid
TyrTyr

L-cysteinesulfinic acid

Hypotaurine
2,3-dinor-TXB2

N-propionylglycine
Trehalose

2-deoxyribose 5-phosphate
Kanosamine

Apocynin
N-acetylneuraminic acid

Organic oxygen
compounds

: - @ | N-formylkynurenine
Organic nitrogen compounds C \‘ . I .D . Phosphocholine
90 0900 _00_00 N\ 00 _NC spinemin
Organohalogen compounds m I ® D!D b Jp _'_ = D < D
o0 o @

Perfluorooctanoic acid (PFOA)

DO0S
.‘... I Harmine

59606 \ @) Arcolne

Alkaloids and derivatives |

k: ~-¢ s Yy
So &‘é@\ &“4@6 "&@\m y&‘“‘ @3‘&«&\\ \\m(;gy \&g & @“e«‘\ e w@ @s S N

&
W PN <
Q"\A“'o‘x o 8 b°°° o\\*“'oﬁ ¢ & 4“@«_& Q
S ¢ Ko xo S '\) o&ws\@«&“ & V‘“ ‘\°4>‘ & 4 °\¢5°§Q§‘ \°°&>5&\‘ ﬁs@ & 5(1&0%(\\* X
‘e\é’ w‘e*‘w o @5‘”4000"\3 Fl e O S W AN E N E ST
® N & o \‘&\o S q,‘eo S FE E S W S W TS
\'&\m N \@'\;»)5%“‘ @\.0 c}«“&\‘?“b&%&\@&“q}é‘\c‘
&6 w““\)w“ g d\%\@ 6‘& N \(&0\' % B 9 o ¢ s
RO \»\\Q,o" & o q @ DG
¢ Bt o & R & T
W & & &
R e
¥ &
&
5 .
& &
N W
o \L5°

http://journals.im.ac.cn/actamicrocn



2296

YU Zeqi et al. | Acta Microbiologica Sinica, 2025, 65(5)

78

Phenylpropanoids
and polyketides

7 d
h

N\
\ Y J

D-3-phenyllactic acid 1.0
2-phenylpropionic acid
Formononetin
Daidzein

Dihydrokawain

VO NNeWos

WS

Lipids and lipid-like
molecules

VALY
e

79 ¢

L))

Stearic acid
13(S)-HOTrE
Hexadecanedioic acid
MAG (18:4)
Lauric acid ethyl ester
Prostaglandin A1
. AY FAHFA (2:0/22:4)

& Deoxycholic acid |
FAHFA (13:0/16:3)
Lauric acid
(R)-3-hydroxy myristic acid
8-iso prostaglandin A2
Pentadecanoic acid
Arachidonic acid
Hydroxyglutaric acid
Abscisic acid
Taurodeoxycholic acid sodium salt
11-oxoetiocholanolone
Hydrocortisone
Bicyclo prostaglandin E2

0.4

0.2

0.0

79

\0

N\
ALY

Other differential "=
metabolites

O OP00IS VPO
I PV P89S PP

\\

pL-mandelic acid

D-fructose 6-phosphate
17(S)-HpDHA
Tris(2-carboxyethyl)phosphine
(+/-)19,20-DiHDPA

Abametapir

2'-O-methylguanosine
Noroxymorphone

¢ Diacetoxyscirpenol
1-(2-furyl)pentane-1,4-dione
2-[2-(2-pyridyloxy)ethoxy]pyridine
FNK

Ala-Gln

Celestolide
3-hydroxy-1,5-diphenylpentan-1-one
Deisopropylatrazine

B 1-(3-methoxy-2-nitrostyryl)pyrrolidine
Oxaceprol
2-(piperidinomethylidene)malononitrile
1H-indol-3-yl(pyridin-2-yl)methanol
Cetirizine N-oxide

GPH

Phenytoin

AQH

3,5-dimethoxybenzoic acid

GNH

YLK

Deoxyribose 5-phosphate

- N,N-dimethyl-9H-purin-6-amine
TMK

Ocfentanil-d5

WPH
Morpholino(quinolin-6-yl)methanone
Anmitriptyline-d3

Dihexyl nonanedioate

EQH

DKK

Orsellinic acid ethyl ester

& &m ofh &
N ;’1
R

E9 ZERNHPMSEEMEFYMRBKIN. BUEBRI RS AR, B0 %R TR S
5o W T, PEEUN; *: P<0.05.

Figure 9 Correlation analysis between differential metabolites and significantly different species. Redder
colours indicate stronger positive correlations and bluer colours indicate stronger negative correlations. The flatter
the ellipse, the smaller the P-value; *: P<0.05.
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horikoshii)5 [l S IHER FIl D-2R I FL R 2 3 1EAH
Ko H. ventosae 5 L-10 % R A1 24 & W 3 1FAHH
Ko H. korlensis 5 fifi iz FF WM I Fo g iR 52 1
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IR B AEE S Y  i y TH RAEAEAE HEAE
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(Trichoderma harzianum)i& & 1A= W) 57 BE 3G I
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MBNTI5 3 BREA R, IFHS
[AIFE & 200 Bacillus Z [BIAFAEIE M B R o
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A8 MR ABFREEEIREN], S. salsuginis 53X 2 FfR

TEARTR AL, A A YRV e 30 o
FERY U ST RENE ) o TERE B 1
M. luteus . P. geniculata 1 S. salsuginis 5 ZFft
WA AE O s THE Y -UAE M BAE G R
Mukhtar %5 WiF5E 2 B 764 B 507 35 3 s
B 5 W IHER B B (Micrococcus) R B0 1 J&
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E—MEE R E, BAFER . e .
A=W 6 Bt A B AR A P ihaa i e B, P
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PUA LB M, 2B f i R M aa o7l
SEAT )R 1k A R T {5 538 % v ) O g P -
> —, eHE AR B e S AR RS 1 S i e
A WG R AR T O ) P, B A B AR
YIRS LA mi 17 AE 4 A A Py i 3 i
WK P2 CEEAE P, 2R e T 2wk
G —F, BARARNGIGET), e TEE
YIik p9 AE ) REUFR B AP R AR T
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B FEIEAE, —H, BEWE M. luteus Fl
P. geniculata RE% 52 B AR ACHHE RS, T S
B R AR MRV, AR SEAE AR K R A Y B
6, T OAERACHTER R, AR A A
F—J7 I, Wk T A R S A Z AR R
BXR . WA, M. luteus Rpf K HERE I 135 41 1
AR FRYR G Z RS, AR TR S S
REACE U FIAE FH A GLAE R . LAk, M. luteus
H1 P. geniculata 5 4 TR AR A2 P02 25 1B AH G
Tang SFPIHFITIER , 22 Fh B0 S BT i BE A% A A
ERAEY . EMEEE X, M. luteus F1 P.
geniculata F. 5 3515 Gy 1) A ) B4 i 1) V5 E )
fEo S. salsuginis WIETEN B3 55 T &I
ST S L S L 2NN (TS oy
FCIFIPERR 1, 305 |y 4 R W aF B S — P )
PR RAL SO T 2,4-  REKFIRAER S 5
FL 0 S 28 AT E M, Kino 2™ sx 1
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TR, RN T HAE A SIE I A WA N
FAHrE.

TEAEYIN S X, H. ventosae #11 H. korlensis
SR Z (R ) AH S s 1 1UAE W 7 4 R s
BEAERRAMAAA R EZEEN . X 2 RIS H
HEEREER AL AR TR, RIS N R I 2
FHGFRCHST, INIRHEECIF S LI, H. ventosae
S fat BRI I A X R LA . L- (2R 2 3
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FHB8 AR &L, H. ventosae 5 L-ARIRZ
[BIFFAE B 5 IEAHOE, KW H. ventosae T fEE 1
o 2R AU I A 0 B R A T SRR, AT B
sef i FRRAS FBR RIS W g g o K7 R Al 1
BB AE Z 5 G 2 BT A IR b A7 A A i
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