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Fine Structure of Adhesive Parts of Diatoms (Bacillariaceae)
and Their Adhesive Mechanism.

By
Masaharu OncAal, Toshio MaTsul, Takeo Oxupa
and Hiroshi TSUKAHARA

This study dealt with the forms, fine structure of adhesive parts, adhesive process and adhe-
sive ability of epiphytic and attached diatoms such as Licmophora abbreviata Acaroy, Synedra
gracilis Kirzing, Melosira nummuloides (DiLLwynN)Acarpy and Achnanthes longipes Acarnn. The
results obtained were as follows:

The mucilage pores of the epiphytic and attached diatoms were located in their valve sides
and the form of mucilage pores was different in each species. The attachment of diatoms was
mediated by means of the mucus secreted from mucilage pores. After the attachment, the di-
atoms secreted continually the mucus. L. abbreviata and A. longipes adhered closely to substra-
tum forming mucilage stalks, S. gracilis did to substratum forming mucilage pad and M. nummu-
loides did to substratum forming mucilage filaments. The adhesive ability of diatoms increased
with the lapse of time and varied with the species of the four diatoms: L. abbreviata was the
strongest in the adhesive ability, which became weaker in the order of S. gracilis, A. longipes
and M. nummuloides. L. abbreviata and S. gracilis attaching to the laver fronds were stronger in
the ability than A. longipes and M. nummuloides attaching to the laver nets.
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Table 1. Composition of ES enrichment

Distilled water 100m/
NaNO; 350mg
Nag-glycerophosphate 50mg
Fe-EDTA 2.5mg
PII metals™ 25ml
Vitamin By, 10 pg
Thiamine HCI 0.5mg
Biotin 5 pg
NapSi0s - 9H,0 500mg
TRIS 500mg
pH 7.8

% One m/ of PII metals contains: ethylenediamine tet-
racetic acid, Img; Fe (as Cl), 0.01mg; B (as H3BO4),
0.2mg; Mn (as Cl), 0.04mg; Zn (as Cl), 0.005mg; Co
(as Cl}, 0.001mg.
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Licmophora abbreviata . FFEOHIILE 3 30~100 pm,
M4 ~8 um ThHbH, WEEIHIECLBHROMAIMNNO
(Fig. 1, A, a), BRI, LBHIAE ST
P 5 >TWa (Fig. 1, A b), H[EMESHERTOT
$icd o, BEREOCNLAFIZ-I4ENLA TR EERL
TWa (Fig. 1, B~D), F/, AMtBEELEED, 20
BRI RO 2 B0,

Synedre gracilis . AEO ML E X50~150 pm, 1§
4~8 um CTHb, BWHISHPRESLPMHEEL B HH,
MEWIEZ LTVS (Fig 2, A, B), HEHSERTON
R AIEOMBILS S 0, NI EnEN T HER
»Hht: (Fig 2, C, D)o

Melosira nummuloides | AFKIOHIHE 1 10~40 pm,
B 310~14 pm ORI E 1 GIE T (Fig. 3, A), H%E
AN MEIRIC 2 5, HIRREEREOR cH#% L (Fig 3,
B), BEVERIFEE O B, AMOBERALNHIL, £
DTHHEHLICHURICI A FZHERFLA S 505 (Fig. 3, D),
El, BERICGEPROEM S 0, MRS Mg A
WasHshsd (Fig 3, Che

Achnanthes longipes . A O IELIE 3 50~200 um,
PR10~40,m TH B, BHREIL "<, OFROENMAET,
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Fig. 1. Scanning electron micrographs of Licmophore abbreviata. A, valve
(a) and girdle (b) view; B,C,D, end parts of valve side, arrows indi-

cate mucilage pores.
(A, X820; B—D, X4,100)

Fig. 2. Scanning electron micrographs of Synedra gracilis.
A, valve view; B, girdle view; C,D, end parts of valve side, arrows

indicate mucilage pores.

(A,B, X860; C, X2,100; D, X4,300)



30

R PR PP < RS (Fig 4, A, B),

KE - R - W - U

Fig. 8. Scanning electron micrographs of Melosira nummuloides.
A, girdle and valve view; B, valve view; C, girdle view; D, valve side, arrows indicate
mucilage pores.

(A, X2,000; B,C, X5,000; D, X30,000)
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Fig. 4. Scanning electron micrographs of Achnanihes longipes.
A, girdle view; B, girdle view, arrow indicates secretion of mucus from mucilage pore;
C,D, valve view, arrows indicate mucilage pores.
(A—D, X1,000)

Licmophora abbreviata Synedra gracilis Melosira nummauloides Achnanthes longipes
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Fig. 5. Adhesive process of diatoms to slide glass. Dots indicate parts of mucilage pores.
AF-HXK,L,P,Q and T show the case of precipitation from parts of mucilage pores; B-
ELJM-O,R and S show the case of precipitation from parts with the exception of
mucilage pores.
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Fig. 8. Successive stages of the secretion ot mucus from mucilage pores in Licmophora abbre-

A, secretion of mucus from pores of specimen attached to substratum after 1 hour; B,
after 1 day; C,D, after 2 to 3 days, formatin of mucilage stalk; E, after 6 days.

(A,X1,200; B-E,X450)
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. L , , Fig. 7. Succesive stages of the
secretion of mucus from
mucilage pores in Syne-
dra gracilis.

A, secretion of mucus
from pores of specimen
attached to substratum
after 3 hours; B, after 1
day, formation of mucil-
age pad; CD, after 3
days. (A-D, X450)

Fig. 8. Successive stages of the
secretion of mucus from
mucilage pores in Melo-
sira nummuloides.

A, secretion of mucus
from pores of specimen
attached to substratum
after 3 hours; B,C, after
2 days, formation of
mucilage filaments; D,
after 3 to 4 days; E, af-
ter 7 days. (A-E, X400)
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Fig. 9. Successive stages of the secretion of mucus from mucilage pores in Achnanthes longipes.
A, secretion of mucus from pores of specimen attached to substratum after 3 hours; B,
after 1 day; C,D, after 2 to 3 days, formation of mucilage stalk; E, secretion of mucus
from two pores of valve side; F, after 2 to 3 days, formation of two mucilage stalks.

(A-F, X450)
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Fig. 10. Adhesive ability of four diatoms and change in the elepsed time on substratum. The
ability was expressed as the percentage of cells which remained on plate of common
slide glass declined with 30° after the impact test by dropping seawater from a height

of 10 cm.
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