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A PBIE Tt B A EE A BRARAT SERR 2
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javanica var. subconstricta) MMDL5271 A1 H 25 /%% (Nitzschia closterium)
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Abstract

Abstract

Marine benthic diatom is an important kind of unicellular eukaryotes in marine
ecosystem. They usually attach on the shallow sea seafloor, intertidal zone, rocks and
animals and plants surface, as well as artificial facilities, and they may cause great
harms to marine artificial engineering facilities as one of fouling organisms. Marine
benthic diatoms attach on substrate surfaces by secreting extracellular polymeric
substances.The growth and secretion of extracellular polymeric substances of benthic
diatoms are significantly affected by light, temperature, salinity and nutrient. Benthic
diatoms are sensitive to the changes of environmental factors. Different benthic
diatom species have different growth characteristics, biochemical compositions,
attachment forms, attachment substrate and control factors. At present, the research on
the mechanism of marine benthic diatom attachment is limited, especially the
relationship between attachment behavior and environmental factors and the
physiological response is relatively weak. The study of the mechanism of the benthic
diatom has important theoretical and practical significance for the study of marine
benthic ecosystem and fouling organisms.

Two common marine benthic diatoms, Achnanthes javanica var. subconstricta
(MMDL5271) and Nitzschia closterium (MMDL50319) isolated from Xiamen coastal
waters were used in this study. We measured the content of intracellular protein and
polysaccharideand the content of protein, polysaccharide, uronic acid and sulfate in
different components of extracellular polymeric substances in different salinity, light
intensity, nitrogen, and phosphorus and silicon concentration, andthe adhesion ratioof
two diatoms under the different conditions. The results show that the growth rate,
Chl a content and polysaccharide and protein content of two diatoms could maximat
when salinity was 30, light intensity was 50 umol-m™ s, concentrations of N, P, Si
were 7.69, 0.65, 3.36 mg/L, respectively. It was advantageous for the extracellular
polysaccharide under high light intensity 250 pmol-m? s and high N concentration

76.9 mg/L, and low P concentration 0.065 mg/L can stimulate the production of
1l



Abstract

intracellular polysaccharide, and high P concentration 6.5 mg/L was positive for the
attachment of diatoms. The influences of environment conditions on productions of
biochemical compositions were species specific. There were many differences
between the two diatoms in attachment methods and adhesion ratio. Achnanthes
javanica var. subconstricta attached by stalk, and the adhesion ratio maintained at a
high level (30.36% - 32.96%) in the experiment. Nitzschia closterium directly
attached by valve, and the adhesion ratio increased gradually as the cell density
increase (from 1.14% to 6.24%). The adhesion ratio of the two diatoms was decreased
obviously (Achnanthes javanica var. subconstricta 16.21%, Nitzschia closterium
3.51%) in late experiment. There was a positive correlation between the cntent of
uronic acid in extracellular polymeric substances and the adhesion ratio in early
experiment.

The result of the adhesion ratio of Achnanthes javanica var. subconstricta on
three  common building materials under different light conditions was
polymethylmethacrylate > glass > stainless steel, full light shading > shading from
bottom > no shading. The adhesion ratio of Achnanthes javanica var. subconstricta
was higher on the hydrophobic substrate and in darkness, and bottom light generates

an obvious inhibition on its attachment.

Key Words: benthic diatoms; growth conditions; biochemical compositions; adhesion

ratio
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ERFS BIA [F R 43 A A B AR B, PRI REE IS BhRe /), ERARTE, R
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1.1.2 ERNMEFEERREKES

W UL SRR . 55 7% )8 (Achnanthes) . 5 #7% J& (Gomphonema). B JE
# J& (Cocconeis ) #1 # J& (Navicula) . 2 JE 7 J& (Nitzschia) - XU # & (Amphora) |
EFFTE)E (Synedra) MIEL4E)E (Melosira) 2140,

FH 77 758 7 200 B B B AR ORI T, BB T B A o e B T e A L A A A
SCR G AR B BT 787 [ 2 A v 0, 2T R o e B o O 9 e A i, DA EG S e i B
FEAbY) b, W DR ORE I A8 R i S A s, A DURBE . R
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1.2 EERMIENERRHR

1.2.1 FEEAMELSR
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Sy NUAR 5 R RIS . KRS URATERMTE ). IRIAWIE . KR

EHE. REEREY (81D,

E

B 1.1 MERES MEFRAER
ASRHEME, BIREEKE, CIRFEWFKE, DRRENE, ERBEWNE
Fig. 1.1 Schematic representation of five attached modes of diatoms.
A. attach by valve, B. attach by mucilage pad, C. attach by mucilage stalk,
D. attach by mucilage tube, E. attach by mucilage film
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77 T P25 7R g I B8 o 5 P 3 AN 7 4 B e T B AL 2 WA TR, s A e T s P
FERE BT, BfE ETICAT . T E AR, 0K, Brblae 8 seiesm 2l m b
o UNTEEEEREEE, WS UPIEEE (Cocconeis scutellum). B3 BF & i o L A5
(Cocconeis pseudomarginata var. intermedia) 1 [ 57 JE 34 [ 28 F (Cocconeis
placentula var. euglypta), &% WK FEH P& EEE . XUE 8 UK — R4 TR 3 R
BRI T M

2 It BB A PRk e 5 i T LR IR FLAR 208 JRE S A5 40— i [ 45 7 6 o b
IR T I o A R B v, B KR O B R M T AR I S i
(Diatoma vulgare). 23%+#F# (Synedra acus). i/ 5% (Gomphonema
parvulum). £JR S+ ¥ (Navicula confervacea). kY B JifE4T# (Fragilaria
vaucheriae). #F£ERE 2% (Grammatophora marina) 25 Afie i 24 bt 25 ik ),

2 J A7 B A )8 N 5 S T L A JS I 6 T B — 2 AT A9 1) — i B
i b, e LS A A BER R TR TR . BB % (Gomphonema
olivaceum). KL (Licmophora flabellata). 4% #h 5% # ( Achnanthes
longipes). #E7A4MZ5 7 (Cymbella cistula). H A 46403: (Striatella unipunctata)
55 S S SR i T

I TR A B B TS M 44 2 AR VA3 e R Pl 3 SRR AR R R 2,
AR AR B B, BOREAE, JERAER BB E . XU E

(Amphipleura rutilans ) 2 #70 i 52 5 A2 B Tk ).
1.2.2 FEERNHIEER

TEE 00 PR 25 S o AR BB T A R e 1, (B0 T K2 B R ok, B
AT A AP PR [ E 1, PRI AT AR B B o AN R, Rtk e AR R AL, A
KA K MR RSO A P A B Cepilithic diatom) P, A KAEAHLAN
TR E IR RS Cepipelic diatom) RO, AR AEVbRE b1 FrvD B R 5

(epipsammie diatom) "M, A= K7 K A R AT KRR 2K 1 ) B A R4 7k 8 Cepiphiytic
diatom) PRI KAE KA S EI IS REESE (epizoic diatom) 141,

o 2 e A SO A A A ] v o b, AT D T e B AT RO S S ik X K AR B
AR (M, B 20 tH4D 70 4EAX, REVERAL CLA M SRR VR IR EVRAN fIFR /R A9
DAY, 55 A T A T 6 3 1 R Tk T3 K B PP A 4 ORI M 0 9, P SRS B 45 oy 4%
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