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Black rot is one of the most 

serious diseases of cole crops. It is 
caused by the bacterium Xanthomonas 
campestris pv. campestris. Losses 
from this disease are typically less 
than 10%, although black rot can 
destroy entire crops in years when 
rainfall is plentiful or dews are heavy 
and average temperatures remain 
between 60–70oF. Black rot lesions 
can also provide an entry site for soft 
rot diseases.

Black rot occurs on many culti-
vated and wild crucifers, including 
broccoli, Brussels sprouts, cabbage, 
cauliflower, Chinese cabbage, col-
lards, kale, kohlrabi, mustard, ruta-
baga, radish, turnip, and winter cress.

Symptoms and effects 
Black rot is primarily a disease 

of the above-ground plant parts. The 
first signs of the disease appear at the 
margins of leaves where infections 
most often occur. Infected leaf tissue 
turns yellow, usually in a V-shaped 
area with the base of the V toward 
the midrib. The V-shaped areas soon 
die and become tan and dry as the 
disease progresses. In the yellowed 
tissue, the veins become dark in color 
and when the lesion is held before a 
source of bright light, the network of 
black veins is easily observed. Larger 
veins may blacken in advance of the 
lesion. This discoloration of veins 
often extends from the leaves to the 

main stem. Invaded leaves may be 
stunted on one side and may drop 
from the plant prematurely. Invaded 
cabbage and cauliflower heads are 
discolored and are usually charac-
terized by soft-rot decay with an 
unpleasant odor.  Infected turnip and 
rutabaga roots turn dark and break 
down internally.

Disease cycle 
The bacterium that causes black 

rot survives from one season to the 
next in diseased plant debris, crucif-
erous weeds, and on seed. Plants can 
be infected by the black rot bacteria 
at any stage of development. The 
initial infection during the growing 
season originates from infected seed 
or transplants. The seed-borne bac-
terium is transferred from the seed 
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Black rot primarily attacks leaves and stems 
of cole crops. V-shaped areas turn yellow, 
then tan and dry. Veins become dark in color.
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leaves (cotyledons) to the first true 
leaves where infection occurs through 
the water pores (hydathodes) located 
along the leaf margins. Droplets of 
water exuded from these pores are 
particularly noticeable in the early 
morning. These water droplets are 
later retracted into the plant during 
the day, carrying with it any bacteria 
that came in contact with the droplets. 
Once inside the plant, the bacteria 
move downward to the stem and 
roots through the xylem.

Bacteria are spread to seedlings or 
older plants throughout the growing 
season. Wind-blown or splashing rain 
and overhead irrigation water favor 
infection and spread the disease. 
Cultivation equipment, surface 
drainage water, and chewing insects 
can also spread the pathogen. Rainy, 
humid conditions favor black rot 
infections. 

Control  
Plant certified, disease-free seed 

grown in the western United States. 
If you do not use this type of seed, 
use a hot water seed treatment. To 
treat the seed, place it in a mesh 
bag and dip it into water heated to 
122°F. Treat cauliflower and broccoli 
seed for precisely 20 minutes; treat 
cabbage and Brussels sprouts seed for 
25 minutes. Transfer the bag to cold 
water immediately to cool the seed. 
There will be some reduction in the 
germination rate of treated seed, so 
you may wish to sow additional seed 
to compensate. Chemical treatment of 
seed with calcium hypochlorite helps 
to eliminate bacteria prior to planting 
in a seedbed.

Grow seedlings in soil that is free 
of the blackrot pathogen and blackrot-
infested debris. If using contaminated 
soil, it should be sterilized before 
seeds are sown. Carefully inspect 
transplants at the time of trans-
planting for symptoms of blackrot. If 
you spot even the slightest infection 
in the seedbed, do not transplant any 
of the seedlings. As an added precau-
tion, do not dip seedlings in water 
prior to transplanting. A 3-year rota-
tion with crops other than crucifers 
helps keep seedbeds and fields free of 
the pathogen.  
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Heavy dews that persist through 
the morning also favor disease devel-
opment. Therefore, do not plant 
seedbeds and fields in shaded areas 
where dew evaporates slowly. When 
watering, avoid splashing water from 
plant to plant. Do not clip transplants, 
since clipping wounds provide entry 
sites for bacteria. Never cultivate, 
spray, or move irrigation pipe when 
foliage is wet in infected fields. 

In infected fields, all equipment 
should be treated with steam or a 
disinfectant such as a 10% bleach solu-
tion, to avoid carryover to next year’s 
crop. Plow under plant debris after 
harvest to hasten its decomposition. 
Do not compost infected plants and 
do not use manure from animals fed 
diseased plants. Eradicate susceptible 
crucifer weeds in and around seed-
beds and fields. 

The use of black rot resistant 
cabbage cultivars is recommended 
in areas where this disease has been 
observed.


