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Sexual Reproduction of Melosira moniliformis AGARDH
Seiji MIGITA

The auxospores of centric diatoms had long been thought to be form-
ed asexually. In recent years, our knowledge of the sexual reproduction
and life history of the diatoms has been greatly advanced. Accordingly,
Stoscu!) demonstrated auxospore formation by oogamy in Melosira
varians, and then StoscE®~3) and DreEBES®'7) studied sexual reproduction
in several species of Centrales.

In the present report, the author studied on the morphology and ecolo-
gy of sexual reproduction of Melosira moniliformis AGARDH, using mate-
rials collected from the mouth area of the Hachiro River near Nagasaki.
Some physical factors affecting gametogenesis of this alga, such as tem-
perature, light intensity and chlorinity, were also studied experimentally.
The results obtained are summarized as follows :

The formation of spermatogonia and oogonia was observed on narrow
clones, ranging between 7 # and 20¢ in diameter. The male cell, after
one or two mitotic cell divisions, forms two or four spermatogonia, and
then produces four spermatozoa in each spermatogonium.

The spermatozoa are globular or ovate in shape, being 10~124 long
and 5~ 8 ¢ wide, poor in plastids, and they each possess one flagellum of
about 18x#. The spermatozoa leave behind much of the cystoplasm and
the plastids at the time of swimming.

The oogonia are developed directly from vegetative cells, accompanied
by elongation of the cell and multiplication of plastids. One egg cell is
formed in each oogonium. After fertilization, a zygote develops into an
auxospore. Tully grown auxospores are enlarged 2.3 times the mother
cells in mean diameter.

This alga is monoecious, one clone producing male and female ga-
metes, like all centric diatoms hitherto studied.

The sexuality seems to be intimately connected with the phenomenon
of cell size decrease in this species. The suitable size for producing
male and female cells is shown in Fig.4.

In reference to physical factors affecting sexual reproduction, temper-
ature levels between 15° and 20°C were proved to be most effective. Es-
pecially, light intensity influenced on sex determination; female cells were
mostly produced under strong light, whilst male cells were produced under

weak light.
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*NaEDTA 3mg, FeCls - 6H20 0.4mg, MnCl> « 4H,0 0.3mg, ZnCl: 0.02mg,
CuSO4+ 5H20 0.0006mg, CoCl2. 6§ Ho0 0.0004mg
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Fig. 1. Formation and liberation of spermatozoa in M. moniliformis. A, narrow
vegetative cells, which develop into spermatogonia. B+ C, spermatogonia
produced by succesive division of the narrow cells. D - E, formation of
spermatozoa in each spermatogonium. F, liberation of spematozoa.
G, unseparated spermatozoa. H, liberated spermatozoa. I, sperma-
tozoa leaving behind much of protoplasm.
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ke Tk <L oy Fig 1, 1), Z50RBODL DS LITIEFITES
5.

HORE L WRRTFR AR, FREERATEIRLBREC SIS, —
B IIEREREE 2L 5 DX D RLKRKVEHR T L OB S > -7, FFRANT AETIERI S
FEEBAREL T2 5N, MIBREMELRELTL S (Fig.2, A, Platel, G).
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Fig. 2. Fertilization of oogonium and formation of auxospore in

M. moniliformis.
A, streched oogonium.

C, enlargement of zygote.

B, fertilization of oogonium.
D, fully grown auxospore.

E, cell division of auxospore.
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Fig. 4. Diameter of male and female cells in M. moniliformis.
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Table 1. Effect of some physical factors on gametogenesis of M. moniliformis.

T Temperature

Temperature °C

Sexuality

10 15 20 25
Female 6.3% 30.6 51.4 17.2
Male 1.3 10.2 13.0 7.6

I Light intensity

Light intensity lux

Sexuality

200 500 1000 2000
Female 0 0 35.8 36.5
Male 1.9 12.1 6.3 2.2

i Chlorinity of sea water

Chlorinity Cl %,

Sexuality

4.3 8.0 11.8 15.0 18.0
Female 0 17.0 23.2 40.0 10.3
Male 0 8.0 2.8 2.1 2.3

* Percentage of clones bearing sexual cells in each culture.
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Explanation of Plates

Plate T. Sexual reproduction and auxospore formation in M. moniliformis.

Fig. A : Narrow vegetative cells which will late develop into male or female cells.

Fig. B : Young spermatogonia.

Fig. C : Division of cell content in spermatogonia.

Fig. D - E : Four spermatozoa formed in each spermatogonium, showing liberation
of them in Fig. D.

Fig. F : Liberated spermatozoon, having one flagellum.
Fig. G : Oogonium.

Fig. H : Fertilization of oogonium.

Fig. 1 : Enlargement of zygote.

Fig. J : A fully grown auxospore.

(A~F, X ca 1500. G~J, x ca 1000)

Plate J. Nucleus of sexual cell in M. moniliformis, stained by acetocarmine.

Fig. A : Oogonia and spermatogonia, showing that the nucleus of oogonium is
larger than that of spermatogonium.
Fig. B - C : Spermatogonia, one of them having two nuclei.
Fig. D : E : Spermatogonia, one of them having four nuclei.
Fig. F . G : Oogonium having one nucleus.
Fig. H - I : Two oogonia, one of them having three nuclei.
(All figures X ca 1200)
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