
Topic 3 – Vegetable Diseases  

Lecture 6. Carrot Diseases 

 

1. Alternaria Leaf Blight (Alternaria dauci), Alternaria Black Rot (A. 

radicina) 

Diseases caused by Alternaria are among the most common diseases of many 

kinds of plants throughout the world. They affect the leaves, stems, flowers, and fruits 

of primarily annual plants, especially vegetables and ornamentals. 

Symptoms 

Symptoms Alternaria leaf blight first appear along leaflet margins as greenish-

brown, water-soaked lesions which enlarge, turn brown to black, and often develop a 

yellow halo. Older leaves are more susceptible to infection. When about 40% of the 

leaf is infected, the leaf yellows, collapses, and dies. Petiole lesions are common, 

elongate, and can quickly kill entire leaves. Alternaria leaf lesions are generally more 

prevalent on older foliage and plants than on young foliage. The disease spreads rapidly 

on the older leaves of a maturing crop after the rows have closed.  

A. radicina causes similar foliar symptoms but can also produce a dry, mealy, 

black decay known as black rot on carrot roots held in storage. This disease can be seed 

and soil-borne and is characterized by a shiny black decay at the crown area and a 

greenish-black mould on the taproot. The infected tissue is greenish-black to jet black 

due to the presence of masses of black spores. This disease affects the roots in the field 

as well as in storage. 

The Pathogen 

Alternaria spp. have dark-colored mycelium, and in older diseased tissue they 

produce short, simple, erect conidiophores that bear single or branched chains of 

conidia. Conidia are large, dark, long, or pear shaped and multicellular, with both 

transverse and longitudinal cross walls. Conidia are detached easily and are carried by 

air currents. 

Development of Disease 

Plant pathogenic species of Alternaria overwinter as mycelium or spores in 

infected plant debris and in or on seeds. If the fungus is carried with the seed, it may 



attack the seedling, usually after emergence, and cause damping-off or stem lesions 

and collar rot. More frequently, however, spores are produced abundantly, especially 

during heavy dews and frequent rains, and are blown in from infected debris or infected 

cultivated plants and weeds. The germinating spores penetrate susceptible tissue 

directly or through wounds and soon produce new conidia that are further spread by 

wind, splashing rain, etc. 

Control  

The disease can be kept under check if a well-drained soil is selected and suitable 

crop rotation is adopted. Since the fungus can survive in the seed, hot water treatment 

at 50°C for 15 minutes is recommended. Seed treatment with fungicides before sowing 

is effective to control the disease. Crop rotation and destruction of infected plant 

material in the field will minimize the disease infection, 

2. Gray Mold Rot (Botrytis cinerea) 

Botrytis diseases are probably the most common and most widely distributed 

diseases of vegetables, ornamentals, fruits, and even some field crops throughout the 

world. Under humid conditions, the fungus produces a noticeable gray-mold fruiting 

layer on the affected tissues that is characteristic of Botrytis diseases. Botrytis also 

causes secondary soft rots of fruits and vegetables in storage, transit, and market. In 

cool, humid weather the mycelium produces large numbers of conidia, which may 

cause further infections. Infection of belowground parts, such as bulbs, corms, tubers, 

and roots, may begin while these organs are still in the ground or at harvest.  

Symptoms 

Infected tissues usually appear soft and watery at first, but later they turn brown 

and become spongy or corky and light in weight. Black sclerotia are often found on the 

surface or intermingled with the rotted tissues and mycelium. 

The Pathogen 

The pathogen, Botrytis cinerea and a few other species, produces abundant gray 

mycelium and long, branched conidiophores that have rounded apical cells bearing 

clusters of colorless or gray, one-celled, ovoid conidia. The conidiophores and clusters 

of conidia resemble a grape-like cluster. Conidia are released readily in humid weather 



and are carried by air currents. The fungus frequently produces black, hard, flat, 

irregular sclerotia. Some species of Botrytis occasionally produce a Botryotinia perfect 

stage in which ascospores are produced in an apothecium. 

Development of Disease 

Botrytis overwinters in the soil as mycelium in decaying plant debris and as 

sclerotia. The fungus does not seem to infect seeds, but it can be spread with seed 

contaminated with sclerotia the size of the seed or with bits of plant debris infected 

with the fungus. The fungus requires cool (18–23°C), damp weather for best growth, 

sporulation, spore release and germination, and establishment of infection. The 

pathogen is active at low temperatures and causes considerable losses on crops kept for 

long periods in storage, even if the temperatures are between 0 and 10°C. Germinating 

spores penetrate tissues through wounds and produce mycelium on dying foliage, dead 

root, and so on. Botrytis sclerotia usually germinate by producing mycelial threads that 

can infect directly, but in a few cases sclerotia germinate by producing apothecia and 

ascospores. 

Control 

The control of Botrytis diseases is aided by the removal of infected and infested 

debris from the field and storage rooms and by providing conditions for proper aeration 

and quick drying of plants and plant products. Storage organs such as carrot roots can 

be protected by keeping them at 3°C in as dry an environment as possible.  

Biological control of Botrytis gray mold was obtained by spraying with spore 

suspensions of certain antagonistic fungi and with mixtures of several biocontrol fungi 

and bacteria, but this is not used in practice yet. Control of Botrytis in the field through 

chemical sprays has been only partially successful, especially in cool, damp weather. 

Sprays with a number of broad-spectrum or systemic fungicides give excellent control 

of Botrytis on a wide variety of crops. Botrytis strains resistant to several systemics and 

even to some broad-spectrum fungicides have been found in various crops sprayed with 

these chemicals. Therefore, the use of different fungicides and fungicide combinations 

is recommended to reduce the appearance and establishment of resistant strains. 

 

3. White Mold (Sclerotinia sclerotiorum) 



White mold affects many vegetable crops but carrots are particularly susceptible, 

especially late in the season and during storage. The fungus may be present in soil, 

storage areas, or containers. Sclerotia can persist in soil for many years and the fungus 

has a very wide host range making this disease difficult to manage. 

Symptoms 

Symptoms include characteristic white mycelial growth and hard, black sclerotia 

(overwintering structures), which can be seen on the crown of infected carrots. In 

storage, the disease is characterized by a soft, watery rot with fluffy white mycelia and 

black sclerotia present.  

Control 

Grasses and onions are non-hosts that can be used in long rotations and 

commercially available Coniotirium-based biocontrol products has been shown to be 

effective in parasitizing overwintering sclerotia. It should be incorporated into infested 

soils in the fall if a susceptible crop must be planted there next year. 

 

4. Black Root Rot (Thielaviopsis basicola) 

The fungus Thielaviopsis, mostly T. basicola, is a very common and important 

soil pathogen that causes damping of seedlings and black root rot of many crops. 

Affected crops include many vegetables, ornamentals, and field crops.  

Symptoms 

Infected plants develop black root rot and become stunted, chlorotic, and 

produce reduced yields of low quality. Black root rot is due to dark-colored 

chlamydospores produced by the fungus on the infected roots and is diagnostic of the 

disease. The chlamydospores  are thick walled and are produced in chains in infected 

root tissue. The fungus also produces clear and cylindrical conidia in chains on 

conidiophores that are expanded at the base. 

Disease Development 

Black root rot occurs primarily in storage when conditions are not ideal and 

temperature and humidity are too high. The fungus causes superficial, irregular black 

lesions which occur in a random pattern. The discoloration, caused by masses of dark 

brown to black chlamydospores, is limited to the skin.  



Control 

The pathogen rapidly invades wounded tissue and is favored by long post-

harvest periods without cooling so careful harvest and immediate cooling and storage 

can minimize disease impact. 

 

5. Bacterial Leaf Blight (Xanthomonas campestris pv. carotae) 

Symptoms of bacterial leaf blight appear primarily on leaf margins as small, 

yellow, angular leaf spots which expand, turn brown to black with a yellow halo, and 

become dry and brittle. Leaflets may become distorted and curled. Symptoms can 

extend into petioles, produce a yellow-brown, gummy exudate, and occur on flower 

stalks. Infected umbels can be completely blighted and seed infection can occur. 

Control 

Use treated seed to prevent introducing this disease. 

 

6. Root Knot Nematode (Meloidogyne hapla) 

Root knot nematode forms galls or root thickenings of various sizes and shapes. 

Growth of infected carrots is patchy and uneven and severely infected carrots exhibit 

forking, galls, hairiness, and stubby roots. When soil populations of M. hapla are high, 

symptoms include stunted plants, uneven stands, premature leaf death, and branches 

and swellings on both lateral and tap roots. Marketable yield is reduced by deformities, 

size reduction, branches, and knobs. M. hapla persists in the soil and has a very wide 

host range so rotation can be difficult, but monocots are non-hosts so small grains and 

corn as well as resistant varieties of tomato and bean can be grown in rotations to 

reduce population size. 

 

7. Aster Yellow (Mollicutes) 

Important plant disease caused by phytoplasmas is aster yellows. Losses from 

aster yellows vary among host crops, being greatest in carrot, in which 10 to 25% losses 

are rather common and occasional losses reach 80 to 90% of the crop. Infected carrots, 

in addition to being smaller, also have an unpleasant flavor. In processed carrots 



(canned or frozen purees), the presence of even 15% of yellows infected carrots imparts 

an objectionable off flavor to the entire processed product. 

Symptoms 

Aster yellows causes general yellowing (chlorosis) and dwarfing of the plant, 

abnormal production of shoots, sterility of flowers, malformation of organs, and a 

general reduction in the quantity and quality of yield. On carrot, symptoms appear first 

as a vein clearing and yellowing of the younger leaves. Infected plants then produce 

many adventitious shoots, and the tops look like a witches’-broom. The internodes of 

such shoots are short, as are the leaf petioles. The young leaves are smaller and often 

become dry. The petioles of older leaves become twisted and break off. Later in the 

season, the remaining older leaves usually become bronzed and reddened. The floral 

parts of infected plants are deformed. Plants infected when young may die, whereas 

plants infected later become unsightly, have lower market value, and are difficult or 

impossible to harvest mechanically. The roots are predisposed to soft rots in the field 

and in storage. Infected carrot roots are small, tapered, abnormally shaped, and have 

woolly secondary roots on which the soil clings tenaciously when the plant is pulled 

from the ground. In section, the xylem or core of infected carrots appears enlarged, 

whereas the cortex zone is much narrower than in healthy carrots.  

Disease Development 

The aster yellows pathogen exists in several strains and strain clusters. Aster 

yellows is transmitted by budding or grafting and by several leafhoppers. The 

phytoplasma survives in perennial ornamental, vegetable, and weed plants. The vector 

leafhopper acquires the phytoplasma while feeding by inserting its stylet into the 

phloem of infected plants and withdrawing the phytoplasma with the plant sap. After 

an incubation period, when the insect feeds on healthy plants it injects the phytoplasma 

through the stylet into the phloem of the healthy plants, where it establishes infection 

and multiplies. The phytoplasma moves out of the leaf and into the rest of the plant 

occasionally within 8 hours but generally within 24 hours after inoculation. Infected 

plants usually show symptoms after 8–9 days at 25°C and 18 days at 20°C, whereas no 

symptoms develop at 10°C. Aster yellows phytoplasma is limited primarily to the 

phloem of infected plants. Some cells adjacent to the phloem first enlarge and then die. 



Surviving cells begin to divide, but these too soon die. Cells surrounding the necrotic 

areas then begin to divide and enlarge excessively, producing abnormal sieve elements, 

while the phloem elements within the necrotic areas degenerate and collapse.  

Control 

Several measures help reduce losses from aster yellows, although none of them 

will control the disease completely.  

 Eradication of perennial weed hosts from the field and planting susceptible 

crops away from crops harboring the pathogen help eliminate a large source of 

phytoplasma inoculum.  

 Control of the leafhopper vector in the crop and on nearby weeds with 

insecticides as early in the season as possible helps reduce transmission of the 

phytoplasma to the crop plants.  

 Certain varieties of plants are more resistant to the disease than others, but 

none is immune; during severe   outbreaks of the disease, they too suffer serious loses.  


