
Pathogenic fungi and bacteria are always in 

the environment, ready to attack garden plants

when the opportunity arises. Roland Fox

describes some of the diseases that can affect

plants at various stages of development.

Bacterial 
and fungal
diseases of 
garden 
plants
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Roots
Even after plants become established
they can be attacked by root rots (Pyth-
ium spp., Phytophthora spp., Rhizoctonia
solani, Thielaviopsis basicola, Fusarium
spp., Nectria radicicola syn. Cylindro-
carpon destructans and Phoma chry-
santhemicola). Even trees and shrubs 
are killed by honey fungus root rot
(Armillaria mellea) and white root 
rot (Rosellinia necatrix). Both also attack
some herbaceous plants and the latter
destroys bulbs. Foliage on trees infect-
ed by Armillaria mellea usually turns
yellow, then brown, branches die back

and growth is reduced. The roots of
infected conifers often become heavily
caked with resin, soil and mycelium.
Deciduous trees occasionally develop
sunken cankers beneath loose bark
often permeated with gum and other
exudates.

Armillaria
Armillaria mellea is considered the most
damaging fungal root rot as its hosts
include the coarse roots and lower
stems of trees, shrubs, vines, and some
herbaceous plants. In addition to
Armillaria mellea which is largely a

temperate species of root pathogen,
there are many other closely related
Armillaria species worldwide, but most
live as saprophytes on dead woody
material. In Britain, Armillaria mellea is
often known as the bootlace fungus
because of the hard compacted threads
known as rhizomorphs which allow it
to reach new hosts. Between the wood
and the bark over infected areas are
white fan-like mats of mycelium and
flattened, reddish black-brown rhizo-
morphs. The latter resemble the thin
string-like rhizomorphs it produces in
soil. For a few weeks in autumn clumps

B
acteria, and more especially
fungi, damage most garden
plants. They tend to attack at
the most vulnerable stages of
plant development: germin-
ation, the rooting of cuttings,

rapid foliar growth, flowering and fruit-
ing. Many pathogens only attack one of
these susceptible phases.

Seeds and seedlings
Germinating seeds and seedlings are at
the greatest risk. The main reason is that
seedlings are fleshy and juicy whereas
seeds contain reserves of carbohydrates
and other stored food reserves used in
germination. Many seedlings are either
killed or incapacitated by a mixed
group of micro-organisms which cause
damping-off and foot rots. The proto-
zoan oomycete ‘pseudofungi’, in the
genus Pythium, are often the chief
culprits, causing damping off. The
disease is worse in damp or wet soils.
The closely related oomycete Phytoph-
thora spp. behave similarly, but also
attack the fleshy newly emerged roots
and stem collars on much more mature
plants, including a number of trees.
Oomycetes need water for their zoo-
spores to penetrate and spread through
the soil and so can be limited if soils are
made more free draining by the incorp-
oration of gravel or compost. The true
fungi Rhizoctonia solani and Alternaria
spp., and species of Pseudomonas
bacteria, attack both seedlings and also
more mature roots. While the soil-
borne fungi spread by a network of
strands known as the mycelium, the
bacteria have to rely on films of water to
move to new hosts. Rhizoctonia solani
causes ‘wirestem’ as it attacks and
emaciates the collar region of seedlings
of the cabbage family by means of
hyphae which often emanate from
tightly packed bundles of mycelium
called pseudosclerotia.

B

b Hawthorn fire blight (single flower truss
infection with spread into pedicels) caused
by Erwinia amylovora. DEFRA

c White root rot (Rosellinia necatrix) on a
Narcissus bulb. DEFRA
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Fire blight of apples, pears, Cotone-
aster, Sorbus, Pyracantha, hawthorn and
related trees is caused by Erwinia amylo-
vora, imported to southern England
from the Americas in the 1950s. This
destructive disease has now spread to
most of Europe, the Near East and New
Zealand. Other bacterial foliar diseases
in the garden are the bacterial leaf spots
caused by Pseudomonas and Xantho-
monas spp. In particular, if unchecked,
the bacterial leaf spots on cherry leaves
caused by Pseudomonas syringae usually
develop into the symptom known as
shotholes. If this is not treated it can
spread from the leaves to the twigs and
from there into the branches and the
trunk where it causes gummosis and
ultimately premature death. A number
of Xanthomonas campestris pathovars
occur in the garden. Xanthomonas
campestris pv. campestris causes a black
rot of cabbage and related plants.

Flowers
During flowering plants can exhibit a
range of diseases. Probably the most
serious is damping and spotting caused
by Botrytis cinerea. Sclerotinia rot
(Sclerotinia sclerotiorum) and Alternaria
flower spot (Alternaria spp.) are also
frequent. On chrysanthemum, petal
blight or flower scorch (Itersonilia 
perplexans) and ray blight (Didymella
chrysanthemi/Mycosphaerella ligulicola)
are damaging along with stunt (Chry-
santhemum Stunt Viroid) and flower
distortion/aspermy (Tomato Aspermy
Virus). After flowers have been harvest-
ed and put in a vase, the water may
become contaminated by cut flower rot
bacteria (Pseudomonas spp.)

Disease versus decay
Plants are at risk from infection by
various pathogens at different stages of
their lives. It is common knowledge
that micro-organisms can spoil harvest-
ed fruits and vegetables. Some of these
pathogens produce powerful toxins
and so it is wise to eat only sound
produce. Interestingly it has been
suggested that these poisons evolved 
to discourage ourselves and other
animals from devouring the food that
moulds need. However, when we eat
edible pathogenic fungi like Armillaria
and even truffles (not virulent patho-
gens but they do stunt trees) we can
make some amends! Even after the
death of plants, many soil-borne facul-
tative pathogens and saprophytes
compete for their remains in the soil. If
they did not our world would soon
resemble a gigantic compost heap!
Finally, it is also worth considering the
incredible adaptations pathogens have
evolved on several occasions in order 
to survive and thrive at our expense.
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b 1. Delphinium black blotch caused by 
1. Pseudomonas syringae pv. delphinii.

2. Fuchsia rust (Pucciniastrum epilobii) on 
2. the upper surface of a detached leaf.

3. Gladiolus crown gall (Agrobacterium 
3. tumefaciens).

4. Bay laurel leaf spot (Phyllosticta lauri).

5. A severely affected stem base of a 
5. pelargonium with leafy gall caused by 
5. Corynebacterium (Rhodococcus)
5. fascians.

6. A cyclamen plant with cyclamen grey 
6. mould (Botrytis cinerea) and crown rot.

7. A single bloom of a chysanthemum with 
7. grey mould (Botrytis cinerea).

8. Fruiting bodies of the honey fungus, 
8. Armillaria mellea.

DEFRA (1–7); Roland Fox (8)
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of the honey-coloured mushrooms often appear around the
bases of heavily infected trees and stumps. Armillaria mellea
causes a white rot of infected wood. Initially this is light 
brown and water-soaked, then white, often with black lines.
Mycelium can survive for decades in this food source before
spreading through the soil inside rhizomorphs to colonize
living hosts, leaves or dead wood. The rhizomorphs continue
to grow until they at first contact, then entwine round and
penetrate healthy roots. Infection of uninfected roots may also
result if they touch or graft onto infected roots. Control is
difficult, but all dead stumps and roots should be removed
from heavily infected areas.

Stems
The stems of mature plants such as roses, bulbs, corms,
carnations, lilies and tomatoes are affected by a variety 
of stem rots (Botrytis cinerea, Sclerotinia sclerotiorum,
Rhizoctonia solani and Alternaria spp.). Inside the stems of
tomatoes, carnations and other plants there may be Fusarium 
wilt/corm rot (Fusarium oxysporum) or Verticillium wilt
(Verticillium albo-atrum). These enter via the roots and form
long-lived resting propagules as does bulb rot (Sclerotium
tuliparum). Sclerotium tuliparum, like the causal agent of white
rot of onions, Sclerotium cepivorum, is long-lived in soil 
as sclerotia; these are highly compacted balls of mycelium
with an impermeable rind not unlike that covering the 
strands inside rhizomorphs. They have the same protective
function against other fungi and exposure to adverse
environments.

The bacterium responsible for crown gall (Agrobacterium
tumefaciens) also spreads in the soil like Pseudomonas spp., the

cause of bacterial basal crack, black blotch or wilt. Affected
plants affected by develop a large gall at ground level. Crown
gall is particularly prevalent on roses, but can occur on plants
as diverse as gladiolus and oak.

Leaves
The leaves of many garden plants are pocked by spots caused
by the fungi Ascochyta, Alternaria leaf spots (Alternaria
alternata and other species), and Phyllosticta antirrhini, Phlox
leaf spot (Septoria drummondii), Iris leaf spot (Didymellina
macrospora) and bacteria like those responsible for Antir-
rhinum leaf spots (Pseudomonas syringae pv. antirrhinum).
Ring spot (Mycosphaerella dianthi) results in a somewhat 
more complex spot. The downy mildews (e.g. Peronospora
parasitica) and the cause of ray blight (Didymella chrysanth-
emi), by contrast, produce blight symptoms where the
pathogen enjoys unrestricted growth compared to the leaf
spots whose colonial tendencies are promptly inhibited by the
host’s defence mechanisms. Other common leaf pathogens
include the powdery mildews (like Erysiphe polygoni, various
Oidium and Sphaerotheca spp.) which grow superficially 
over the leaves, but feed undetected by the host via special-
ized hyphal structures called haustoria sunk into their
epidermal cells. Often powdery mildews develop when 
host plants are shaded. The rusts (Puccinia horiana and other
spp., Uromyces spp.) have adopted an extensive intercellular
mode of colonization. The distorted growth caused by
Corynebacterium fascians depends on environmental and
chemical factors. In violet smut (Urocystis violae) the petiole 
of the leaf is also swollen and distorted by the production of
spores.
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