
Introduction

Diatoms are unicellular and photoautotrophic

protists. They are estimated to be the largest

group of aquatic eukaryotes, and fix

approximately 25% of annual global carbon.

Despite their ecological importance, there is

little known about the sexual stages of the life

history of the vast majority of species,

particularly the centric diatoms. In fact, no

modern review of centric diatom reproduction

has been published since von Stosch (1982,

5: 127-156). Much of the data on

centric reproduction documents the

allogamous life histories, but some authors have

speculated that other modes of reproduction

may also be employed. For these cases,

nuclear behaviour of the sexual stages was not

determined. Therefore we are interested in

further understanding this strategy.
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1) To determine behaviour of the nuclei in all

stages of sexual reproduction

2) To evaluate the reproductive success of these

stages
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Conclusions

1) Sexual induction trigger is a combination of

light and temperature change

2) Autogamy proceeds through fusion of two

gametic nuclei following the pycnotic Meiosis I

3) Reproductive successes vary between species,

clones and seasons

4)

Autogamy allows for some genetic recombination

without the energy expenditure for the production

of two gametangia. All clones examined showed

autogamous reproduction, and no evidence of

allogamy. The reproductive success of these

clones appears higher than reported for

allogamous reproduction of other centric species.

Scales were seen in auxospore mother cells

and auxospore cell walls

Three species; Thalassiosira nordenskioeldii T. pseudonana,

T. punctigera T. nordenskioeldii

(several clones), (triplicate sub-

cultures) and were sexualized. clones PB001 and W001 are

shown here as representatives. The reproductive success of these clones showed interclonal

and seasonal differences. Both show dominance of vegetatively propagating cells with

declining contribution of sexual stages over time.
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T. nordenskioeldii PB001 enumeration of sexual stages on November 25,

2004. Four counts were performed every 3 days during the 12 day

auxosporulation. (Error bars +/- 1 SD).
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T. nordenskioeldii W001 enumeration of sexual stages on November 25,

2004. Three counts were performed every 3 days during the 9 day

auxosporulation. (Error bars +/- 1 SD).
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Results

DAPI Fluorescence Images of Selected Sexual Stages of

Clone PB001

T. nordenskioeldii

Vegetatively dividing cells

AMC after Meiosis I with one haploid
and one pycnotic nucleus

Expanded auxospore with a diploid
nucleus under the parental valve

Auxospore mother cell (AMC) and a
sibling cell after unequal mitotic division

AMC prior to autogamic fusion with
two haploid and one pycnotic nuclei

Auxospore after the first pycnotic mitotic
division with one diploid and one
pycnotic nucleus

AMC in Meiosis I

Young auxospore with one zygotic and
one pycnotic nucleus

Mitotic division of the progeny of the
initial cell with diploid nuclei and
intact parental frustulesSelected Stages of the Life History of

Clone PB001T. nordenskioeldii

Auxospore mother
cell (AMC), note
expanded girdle

Auxospore with scales
and parental valves
attached

Vegetative (small)
and initial (large) cells
showing size difference

Autogamy in Cleve

and selected other members of the genus

Thalassiosira nordenskioeldii
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