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Healthy rools on lef: clubroot on righy

There wouldn't be much of 3 problem hosting a
parasite like Mlesmodiophora if 14 didn’t have such
rampant and dire side ellects. In clubrool disease, the
want roots are distorted by massive palls, which inhibit
water and nutrien! uptake. The grossly deformed roals
sap carbohvdrates from the leaves and deprive
developing flowers, The filiage lurns bluish green,
then vellow and then wilts: the plant is past the poinl of
no redurn and nothing can restore 3 o health,

Does boron actually fight the invasion or

This is where horon comes in. The element is an
casenlial plant nutrient, and it is well known that boron
healthy plants are better able 1o resist disease causing
organisms. In the case of brassicas, the impartant (hing
i5 to give the plant a head start, and cerl ainly enough
boren to begin with can help il resist clubroot,

Lut this doesn’t fully explain why crops which enjoy
good boron availability scem to e able to resist clubroot
significantly better. Resesrchers, led by Professor
Geoffroy Dixon of the Department of Bioscience and
Bistechnology at the Universily of Strathelyde,
Seotland, UK have heen looking into this puzzle.

They started out with three possible ideas. Does boron
somehow reduce the poleney of the clubroot invader
directly in the soil? Might it encourage the growlh and
activily af soil microbes which then prev on the
Hlasmadiophare bedore they allack? Or does it actually
light the invasion orits effects within the plant itselr?

The team now suspocts il is actually the latter, For
boron, which contributes so much for so Gitfle 1o plant
metabolism, seems not 1o do the same for the parasitic
prolozoan, Indeed it works in the opposite way and
actually slows down Lhe lifecycle,

Whal baron and, less strongly, valeium (from heavy
liming) seem to do is 1o reduce the rate at which the
ivaders mature inside the root and furn intg
secondary sporangiophores - the: ones that cayse the
damage - whose mission is to
release new gencrations inlo the
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Nat surprisingzly. this is responsible for drastic crop
loszes and poor quality. It is also virlually impessible,
cerfainly in intensively-farmed regimes, to cradicale
the parasite from the soil in which it spends much of
its lifwevele,

When Hlasmodivphora spores germinate in the =oil,
the: liny organisms swim arounid and as soon as they
meet a root hair they allach and inject their own coll
contents into the root. The genetic material muliiplies
insidle: the: plant, and it is belicved that this presence
upsets the host hormone metabolism and leads to
uncontrollead cell growth - almost 2 plant cancer, Onee
catablished and now mature, the parasiles release
hillions of new spores Tmek inte the soil, tis a Ty
robust lifeevele which is almost impossible 1o breal.

There are clues too that Plassodinphora may
incorporate DNA from the host - perhaps a reason
wihy hiological control methods or genetically- induced
prolection methods have nol yel been found. The
traditional ways of controlling Plassodiophora, cither
hieavy liming (that is, adding quantities of caleium,
allernative crop ratations or beller soil drainage,
similarly have anly limited effect.
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apparently doesn’t stop the initia)
vasion, Il puts the harmiful metamorphaosis into
show motion.

Whether boron is allering the hiochemical
chvirnmment inside the root to make | Plassodiophora
unfriendly, or is encouraging the plant to retaliate is
not vet clear. Bul the effect is the same, Brassicas are
given more, and often enough time 1o mature and
establish eflective roats belore clubroot tuiiors weeak
their damagy:.

A Iyear long series of cxperiments conducted by the
Strathelyde team has convineingly demonstrated that 2
specific application of boron to the seedlings al
transplanting does indeed redoce the onset of clubroot
symploms and henee prolects crop vields to a
significan! degree.

Species by specics, hrassicas vary in their
susceptibilily 1o buron deficiency, but generally the
are: rated as vulnerable to low boron levels for general
growth and health: borom supplementation is, then,
imparfant anyway,

Bul the new message for growers is that, in the right
amount and at the righl time, it keeps clubroot in checlk,
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