FUNGAL AND BACTERIAL VASCULAR WILTS

Vascular wilts are widespread, spectacular and can be very destructive.  They can appear rapidly with wilting, browning, death of leaves and succulent shoots followed by death of the entire plant.  Vascular wilts occur due to the infections and activities of wilt pathogen within the xylem of the host plant.  In some hosts, death may occur within weeks, however, in perennials death may not occur until several months or years after the initial infection.

In fungal infections, as long as the host is alive, wilt-causing pathogens remain in the vascular (xylem) tissue and some surrounding cells.  Only after the death of the plant, do these fungi move into other tissues and sporulate at or near the epidermal tissue of the dead plant.

Bacterial wilts affect mostly herbaceous plants such as many vegetables, field crops, ornamentals and tropical plants.  Fungal and bacterial wilts share many of the same symptoms.
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FUNGAL WILTS

There are four genera of fungi that cause vascular wilts:


Ceratocystis – causes the vascular wilt of oak trees


Ophiostoma – causes vascular wilt of elm trees (Dutch Elm Disease)

Fusarium – causes vascular wilt of vegetables, flowers, herbaceous perennial, ornamentals and some crops.
Verticillium – causes vascular wilts of vegetables, flowers, field crops, perennial ornamentals and fruit and forest trees, i.e. dahlia, impatiens, maple, smoke trees, etc.

BACTERIAL WILTS
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There are six genera of bacteria that cause vascular wilts:


Clavibacter - (Corynebacterium) – causes vascular wilts in potatoes and tomatoes


Curtobacterium – causes wilt in beans

Erwinia – causes bacterial wilt of cucurbits, fire blight of pome fruits and soft rot on potatoes


Pantoea – causes Stewart’s wilt of corn


Ralstonia – causes southern bacterial wilt of solanaceous crops


Xanthomonas – causes black rot or black vein of crucifers

SYMPTOMS COMMON TO FUNGAL AND BACTERIAL WILTS

All vascular wilts have certain characteristics in common.  The leaves on parts of infected plants can lose turgidity, become flaccid and lighter in color (green to greenish yellow), leaves can droop and finally wilt.  Leaves will usually turn yellow, then brown and die.

In cross sections of fungal wilts, stems and twigs will often be discolored with brown areas that can be a complete, or interrupted, ring consisting of discolored vascular tissue.  In fungal wilts, mycelium and spores may be seen in the infected part of the plant.  Some of the vessels may be clogged with mycelium, spores or polysaccharides that have been produced by the causal fungi.  Further clogging can be due to gels and gums formed by enzymatic breakdown of the plant cells.

Other symptoms can be slight vein clearing on younger leaves, leaf epinasty, wilting, interveinal necrosis, browning and death.

In bacterial wilts, the bacteria often destroy (dissolve) parts of cell walls of xylem vessels or cause them to rupture quite early in the development of the disease.  In later stages of some bacterial wilts, the bacteria will reach the leaves and spread out in the intercellular spaces and can ooze out through the stomata or cracks in the leaf onto the leaf surface.  This ooze may be seen by cutting the leaf in half and by placing it in a glass of water. The bacterium and degraded cells material may be seen streaming out of the cut in the leaf down towards the bottom of the glass. 
Fungal and bacterial wilts display many of the same or similar symptoms of other plant diseases and disorders, making diagnosis sometimes difficult.  However, the most prominent symptom in fungal wilts is xylem vascular discoloration and in bacterial wilts the presence of bacterial ooze, vascular discoloration and rot.


                                                                             Jim Cooper, WSU Master Gardener
Vascular discoloration due to Verticillium sp. infection





Erwinia Wilt of melon
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Fusarium wilt of tomato
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