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Reproduction
Figure 1 shows how potato blight reproduces. When both mating
strains (labelled male and female in Figure 1) meet, they combine to
produce non-motile spores (oospores). These spores have thick walls
and are capable of being carried by wind to plants some distance
away. This feature is shared by many fungal pathogens. But potato
blight has another trick that most fungi lack. It can produce motile
spores. What is more, it can do so without needing both mating
strains to be present, as the process is asexual. These spores are
called zoospores, and they swim through films of water (e.g. on the
surface of leaves, or in the soil), attracted by substances that diffuse
from plant parts (this sort of movement is called chemotaxis). Infected
plants produce millions of these tiny spores, quickly infecting whole
fields full of crops. By the time a farmer notices the tell-tale signs of
discoloured leaves, fruit or tubers, it is usually too late to save the
crop. Most farmers therefore spray their crops with fungicide early in
the year, especially if cool, wet weather is forecast.

Plant destroyer
Phytophthora — literally meaning ‘plant destroyer’ — is a genus
with 30 species, all of which can cause devastating infections of
plants. Farmers most fear Phytophthora infestans — the scourge of
popular and economically important crops including potatoes and
tomatoes. The Irish potato famine (1845–49) was a period of mass
starvation and emigration due to the failure of the potato harvest
in Ireland, caused by potato blight. Part of the problem was the
heavy dependence of the Irish on a single crop, but the weather
played a huge role in the severity of the disease. The summers
of those years were particularly cool and wet — conditions that
favoured the production and spread of blight spores.
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Figure 1 Reproduction in Phytophthora
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What sort of organism is Phytophthora?

Leaf surface

Everyone agrees that Phytophthora is a pathogen — an organism that can cause disease (Greek pathos = disease).
Most biologists would agree that it is in the phylum Heterokontophyta (Greek ‘different’ + ‘pole’ + ‘plant’ — more
about this later). But people disagree on other descriptions. In some textbooks it is described as a fungus, in others
as a protoctist, and my favourite — a protoctist that shares some features with fungi (e.g. ‘it has hyphae, like the
mould fungi: the walls of the hyphae are made of cellulose and not chitin…’). Happily there is little need to worry
about these differences as everyone will agree that it is a eukaryote, and if you study biology at university, you will
probably find that the only three groups of organisms people will agree on will be prokaryotes, eukaryotes and
archaeans.
So what was all that about ‘different’, ‘pole’ and ‘plant’? Here you need to have a close look at a zoospore
(Figure 2). Each has two ‘poles’ — flagella (as does the Chlamydomonas ‘plant’ on page 5) but in Phytophthora
they are not identical. The one with fine filaments emerging from it (the tinsel flagellum) pulls the zoospore through
water, the other (the whiplash flagellum) beats to drive it forward. Many brown seaweeds (plants as far as I’m
concerned) produce zoospores that are almost indistinguishable from those of potato blight.
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Further reading

Tomatoes infected with P. infestans

20

The Great Hunger:
these statues are a
memorial to those who
died in the Irish potato
famine 1845–49

Watch zoospores of Phytophthora swimming and exhibiting chemotaxis as they infect
a root: www.youtube.com/watch?v=PxF8OwDtJh0

Coloured scanning electron
micrograph of potato blight
fungus (×500)
Biological Sciences Review February 2019

‘Brutality of Cork’s famine years: “I saw hovels crowded with the sick and dying in
every doorway”’, Irish Examiner, 8 May 2018: https://tinyurl.com/ycrm6w8x
‘Why potato blight strategy will need to change in 2018’, Farmers Weekly, 31 Jan
2018: https://tinyurl.com/y8qmpdhs
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