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Morphology and vegetative cell division of Ditylum brightwellii (WesT) GRUNOW ex
Van Huerck, a marine centric diatom, were studied by means of laboratory culture and
the use of light and electron microscopes. Specimens used were collected in Tokyo Bay
in 1978 and in Mikawa Bay in 1979, respectively, and their unialgal cultures were established
by the capillary pipette method. The culture was maintained in the room at about 16°C
with a photoperiod of 14 hours light and 10 hours dark.

Cells are prism-shaped, with long centrally located spines, on each valve face.
Many delicate spines are also distributed in a row on the edges of valve faces and their
numbers are four to five in the distance of 10 um. Most parts of the cell are occupied
by a large vacuole and, due to it, certain cell organelles, such as chloroplasts and mito-
chondria, are localized in the peripheral regions, except nucleus which is located almost
in the centre, being connected to the peripheral regions with radially developed strands
of cytoplasm. The nucleus contains one nucleolus and is surrounded by many Golgi

bodies.

Cell divisions usually occurred at the beginning of the dark period, taking 15 to

30 minutes to complete the bipartition of cytoplasm.

Key Index Words:
electron microscope ; morphology.

Cell division ; centric diatom; culture; Ditylum brightwellii;

Minoru Saitow, Toin-gakuen Senior High School, Midori-ku, Yokohama, 227
Japan ; Mitsuo Chihara, Institute of Biological Sciences, The University of Tsukuba,

Sakura-mura, Ibaraki-ken, 305 Japan.

EEo ML BT 5 MmR, EFEME
HliCEERTORECH > T, AF, FTECHML
0B B, Lnl, ThbDL HMIRHEBC VT
DHOTHY, MEAKECET S0P, ¥
=, BEEBmO4FEB IOV Tk GEITLER (1957, 1969)
ACEREEZE D308 L L, SToscH v. (1951), SToscH

v. et al. (1964, 1973), M (1967a, b, c), DREBES
(1972, 1977) % LO° Mizuno (1977) G VRLEESE
10ROV TEDFMEYBRE LTV HIBELL,

AFE T/ - tohLEERE Ditylum brightwellii
(WesT) GruNOw ex VAN HEURCK Z2WTii,
BIHEMEEC L5 Okuno (1952), HasLe (1975),
B (1980) DOHRBTIMAMABEL, K¥H
48z X 5 Gross (1937), EppLEY et al. (1967) D

FEMBEAOUOBRCHETIREOREL R 1A
/AN

FEESIBNTHEEGEE LKAV, ZofED
SR H B LU RBH BTV TEFEMSIR
JOBTFHEESC L VFELLBEEL, FxEMRS
HOBBY R ERBRE T LB hxih-7,
UTe@bhlcMRr®ET2, EELIILIAKR
JAFOBRLHEE LORFEOARIL L2V THE
BLEN, FhbOWTIRAIHRET 2, tk, A
2513 ANoNYMous (1975) & Ross and Sims (1972)
wEELTHR LI,

MHEEHFE
AR Vo b RN, 197846 AL2ARERE T



226 Sartow, M. and CHIHARA, M.

HEESIRE LD O, B IC1979FE10A13R =/
BTRERKERERTOBEFRIELIRE LSO
ThbH, WThIERENCHRAER I,

Fuiossiiiy, PES k2 (PRovasoLl 1966) iEE
B b Y v A (NasSiOs9H:0) % 10mg/l OEAET
winL, pH % 7.8 Licb D THD, HBREH
BEREER16°C, JCIRAEEELT, MREW 3,000 lux
T, BEAHII4BSEDI - 0BRIREITH B,

g 0B E, HasLe and FryxerL (1970)
DFHERHE, FEAELTOREBLE LK
ot RFBEUERBIRAE VY 5, 7 ABHE
AL EALASA F /7 AL THREER SR
EADO—fEY Vi, EENETERESBREE,
Ry BRER IR B, USRI IEA MR
OB AT Y B UK L TR SEERY Lo
SFEE LLRBR FV e, ¥oEARNETFRESEBE
i1, AprE#Ear oA VERRSSY) » FiZOR
Bz LT B1T - 1o,

MR E P BEDO DD ETFEREARN OHAR
ik, ROZHEYOFEXFA L, (1) BE¥ St
i 3ml w4 B AA v AEEK 1ml %, #3050
JC, Heac@TL, ERTH2MHEKELLE R
BHE LR L30% 7 A2 —A% 2 DEE&TINE, #30
SEBET S, (2) #Eik L THdiclidy, RRIEE
ABITNE—NTATFTE FIRE2HBA R IV ABKD
BA% (0.01M v vEsEdiw, pH 7.2, & 0.001M
v o) KAh, H1EE, SETHETS, (1) %
iz (2) OWThrOFETHE LRI ER
FoTTAa—ALELIV eV viFy 1 FTHRK
L, =RvEligc @ L, ¥ K& Porter-Blum
MT-1 %A 1+5 378 b—aTER L, KM
BEAOYR 4% P M1 o vEC L DEREY, &
THEHRERTA IR LBy 7 Vit L 5B
w2 LT,

B|Ecir, WSS (Nikon, OPTIPHOT), #%
#HEHEME (Nikon, MTD), & HZ M E F B &5
(JSM-25) % OSE:BREFEME (JEM-100C) %
RV,

= £

1. SREBMRROMRE
RSFEHEIC L FHE : MWr=AkT(Figs. 1,
2), @ 71-146 pm, =AEO—L DK Ji% 20-146
pm T, TWHEO hiuc 1 EOREA i ke
(Figs. 1, 8), I LREREABKCLEBOPEILEE
*HT5 (Figs. 6-8), ML LREL1IED
KEHBRC L > Thdbh, HMREIEORELM
Mo RIS EET 5 (Figs. 4, 5), B3R ET
RO a0 EhRIAiBE L, FORE» L
Mita o R B T Rk O Ml E S RSER T, A
TMiRE L@ T 5 (Figs. 4, 5), ERBIEY T
BBaYEL, SEEETD. TOKHM L ALMER
BieEEET B0, BOBARLBEHRC MO MR E %
o b TS (Figs. 3-5), £Mifah TixiERE
VA4 FRRDBHZENTERCY, BFEME
AR RWTE, Yv/ 4 FERBbh3, EgsE
BLpmEORLLEHBHHRSB (Figs. 4, 5),
BT 2MEOERLE 1 HOBHL LS (Fig. 6),
BERIRELXHFL, TOFRRILEZ 36-57pm O
BREEN1EL D, EREORBKIIRIH 4pm
OFERERA 10 pm OFEEEC 4-5EHO B & TH &
(Figs. 7, 8), FOABREORHSI, FRENL
st R BT LR o sfch» bh s (Fig.9),
FHERE» CRTCHT TOME TrhbbRER
Z DF % BRI iyl LicFl o STl
bhb, Z0AHFIE 10 pm DOFFREC 13-17 S FE
L, &%hicit 10 pm OFERE 10-11 EO LSRN H B
(Fig. 10), EHBIBKROBHY His-oTTETS

Figs. 1-11.

Light micrographs of Ditylum brightwellii.

1. Girdle view of living whole cell,

showing a centrally located nucleus and radially developed strands of cytoplasm. x550; 2. Valve
view of living cell, being triangular in outline. x590; 3. Girdle view of part of living cell, showing
the distribution of many spindle-shaped chloroplasts (arrowheads). x1000; 4. Longitudinal section
stained with toluidine blue of fixed cell, showing a large vacuole (v) and a centrally located nucleus
(n) with radially developed strands of cytoplasm. Many chloroplasts (arrowheads) are distributed
along the peripheral regions and also within the cytoplasm strands radially developed. x1100; 5.
Transverse section of fixed cell as in Fig. 4, showing a centrally situated nucleus and many chloro-
plasts. x1300; 6. Girdle view of frustule of empty cell, showing many delicate short spines on the
marginal ridges. x570; 7. Oblique view of valve. x1000; 8. Lateral view of valve, showing a centrally
located long spine on the valve face. x1000; 9. Valve face, showing radially arranged pores. x2000;
10. Part of valve mantle, showing many rows consisting of small pores. x2500; 11. Part of girdle,
showing several segmented bands. x670.
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Figs. 12-19. Scanning electron micrographs of Ditylum brightwellii. 12. Oblique view of valve,
showing arrangement of marginal spines on the valve face. x500; 13. Valve face, showing radially
arranged pores and scattered open-pores (arrow). x2000; 14. Detail of pores with or without (arrow)
rotae on the valve face. x10000; 15. Apex of a long central spine produced on the valve face. x 11000 ;
16. Detail of marginal spines on the edge of valve face. x2000; 17. Detail of elliptical pores (arrowhead)
with rotae and a small open-pore (arrow) on the valve mantle. x17500; 18. Girdle view of cell, showing
many shallow furrows on the surface. x300; 19. Detail of girdle, showing arrangement of segmented
bands. Specimen was cleaned only by water. x700.

Fig. 20. Transmission electron micrograph of Ditylum brightwellii, showing many rows consisting
of fine open-pores on the segmented band. x3000.
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Figs. 21-25. Transmission electron micrographs of Ditylum brightwellii. 21. Longitudinal section
of part of cell, showing several chloroplasts (arrowheads) in the peripheral region. x3400; 22. Section
of chloroplast, showing arrangement of chloroplast lamellae, a girdle lamella (gl) and a pyrenoid (p).
The pyrenoid is traversed by a single thylakoid (arrow) and is surrounded by a pyrenoid membrane
(arrowhead). x13000; 23. Chloroplast lamellae, each composed of three thylakoids. x 64000 ; 24. Part of
chloroplast, showing the presence of genophore (gp) at the terminal. x36000; 25. Nucleus (n) with
a nucleolus (nu), surrounded by many Golgi bodies (arrowheads). x8000.
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Figs. 26, a-x. Successive stages of vegetative cell division of Ditylum brightwellii. x360; a.
Elongated mother cell; b-f. Nuclear division in progress (arrowhead in Fig. b shows a nucleus; two
arrowheads in Fig. f show each of daughter nuclei.) ; g-1. Cytokinesis (arrowheads show nuclei and
a pair of arrows show newly appeared surfaces of cytoplasm in Fig. 1.); m-r. Valve formation
(arrows in Fig. m show formation of central spines; arrows in Fig. o and p show formation of valve
faces; arrowheads in Fig. r show formation of marginal spines.) ; s-x. Elongation of two daughter
cells (arrowhead in Fig. s shows a nucleus.). Time is indicated on the left of each figure.
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