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In the past recent years, several important vegetable diseases emerged. Among the newly emerged vegetable diseases, which are serious threats to vegetable production in Illinois and Indiana are: (I) cucurbit yellow vine disease, (II) bacterial fruit blotch of watermelon, (III) virus diseases of cucurbits, and IV) Phytophthora blight of cucurbits.

I. Cucurbit Yellow Vine Disease

Cucurbit yellow vine disease is a newly described disease, which can cause heavy crop losses in cantaloupe, pumpkin, squash, and watermelon fields. The disease has been reported from Oklahoma and it is believed to occur from the Midwest to the Northeastern states.

Symptoms.  Symptoms of yellow vine generally appear during fruit set and become severe about two weeks before harvest. Leaves near the crown of the plant or entire plants turn pale green and then bright yellow. Yellowing and leaf death generally progress outward from the crown.  Eventually, entire plants are killed. The key diagnostic features for yellow vine include a lack of external root or crown symptoms, and a light brown discoloration of phloem visible in cross section of the lower stem and roots.  The distribution of the disease in is patchy, and edges of the field are often severely affected.

Causal agent.  The bacterium Serration marcencens has been identified as the causal agent of yellow vine disease of cucurbits.  S. marcescens is a gram negative bacterium producing creamy white, smooth, convex colonies on nutrient agar.  It has been reported that the squash bug can transmit S. marcescens.

Disease management.  At present, there are no satisfactory measures available for control of yellow vine of cucurbits. Controlling squash bug has provided some degree of disease control.

II. Bacterial Fruit Blotch of Watermelon

Bacterial fruit blotch of watermelon, caused by the bacterium Acidovorax avenae subsp. citrulli, is a serious disease of watermelon.  This disease has been reported in several states in the East, South, and Midwest, including Illinois and Indiana.

Symptoms. Characteristic symptom of bacterial fruit blotch of watermelon is dark, gray-green stains or “blotches” on the upper surface of the fruit. The blotch is first noticeable as a small water-soaked area, less than one-half of an inch in diameter, but within 7 to 10 days the blotch rapidly enlarges so that much of the fruit surface (not in contact with the soil) is covered by the lesion.  As the blotch increases in size, the area around the initial infection site becomes necrotic.  In advanced stages of the disease, the rind epidermis cracks. The pathogen also infects watermelon seedlings.  First symptoms on the seedlings appear as dark, water-soaked lesions on the undersides of cotyledons.  As the cotyledons expand, the lesions become necrotic and often extend along the length of the midrib. On young true leaves dark brown lesions develop which may have chlorotic halos.  Fruit-blotch-infected seedlings usually do not collapse and die, but foliar lesions will increase slowly in a warm, moist environment. Leaves are also infected. Leaf lesions are small, dark brown, somewhat angular, and often inconspicuous.  

Disease cycle. The bacterial fruit blotch pathogen is seed-borne. Contaminated seeds give rise to infected seedlings, which serve as an important source of secondary inoculum. In the field, the bacteria produced on lesion surfaces are rain-splashed onto newly developed leaves and neighboring plants. Leaf lesions are important as a primary source of inoculum for fruit infection. Bacteria associated with infected rind, move down into the flesh and become associated with the seeds. In addition to contaminated seed, the pathogen may overwinter in infested crop residue, volunteer watermelon plants from contaminated seed, and infected wild cucurbits, and provide primary inoculum in a subsequent crop season. Development of bacterial fruit blotch and spread of the disease are favored by moist, warm conditions. A few primary infection sites in a field may result in infection of all plants by the time of harvest.

Disease management. The strategies for management of bacterial fruit blotch of watermelon should focus on preventing the introduction of the pathogen into the field. The following practices can help to minimize the damage caused by bacterial fruit blotch. (1) Plant uncontaminated seed. Hot water and bleach treatments are not effective in eliminating the contamination from infested seed. (2) Use transplants from greenhouses in which there were no seedling symptoms of the fruit blotch disease. (3) Standard greenhouse sanitation procedures should be employed, especially in structures where outbreaks of the fruit blotch have occurred. Destroy any flats containing seedlings with suspicious symptoms, and immediately separate flats adjacent to those with symptoms from healthy plants. Decontaminate hands, plant containers, and tools after contact with plants. Close sides of the transplant house during windy period.  Spread of the pathogen can be minimized by bottom watering.  Irrigation with an overhead boom may result in splash dispersal of the pathogen.  Decontaminate transplant house that had infected seedlings. A 0.5% sodium hypochlorite solution (1 part bleach to 9 parts water) can be used for decontamination. (4) Plow infected fields with the fruit blotch pathogen in the fall. (5) Control volunteer watermelon seedlings from previous crops to eliminate inoculum sources. (6) Eliminate wild and volunteer cucurbits near transplant house and production fields. (7) Do not plant cucurbit crops in the infested fields for 3 years. (8) Select fields that are well isolated from infested fields with the fruit blotch bacterium. (9) Plant resistant varieties, if available.  It appears that most of the available commercial watermelon cultivars are susceptible to the fruit blotch disease. (10) Application of copper containing fungicides may reduce the incidence of fruit blotch symptoms. A minimum of two to three biweekly copper applications and thorough coverage of the foliage are essential for disease control. Application should begin at first flowers, or earlier, and continue until all fruit are mature. Copper spray, however, may be of minimal value under conditions highly favorable for disease development. Copper application may also cause some marginal yellowing of the foliage.

III. Virus Diseases of Cucurbits

The main virus diseases of cucurbits in the Midwest are cucumber mosaic virus (CMV), watermelon mosaic virus (WMV), squash mosaic virus (SqMV), Zucchini yellow mosaic virus (ZYMV), and papaya ring spot virus (PRSV).  Damage from mosaic viruses can be extensive if a large proportion of plants are infected early in the season.  Damages mainly result from stunted plant growth, reduced fruit set, and abnormal fruit development.

Cucumber Mosaic Virus.  CMV causes foliar mosaic and mottled (multicolored, dappled) fruit.  The intensity of fruit symptoms depends upon the age of the plants when infection occurs. CMV can infect about 800 plant species, including both monocots and dicots.  The host range includes many well-known vegetable crops (carrot, celery, cucurbits, legumes, lettuce, onion, pepper, spinach, tomato, etc), ornamentals (anemone, aster, delphinium, geranium, lilies, periwinkle, petunia, primula, viola, zinnia, etc); and woody and semi-woody plants.  Many weeds and cultivated crops are reservoirs of this virus.  CMV is transmitted by more than 60 aphid species.  

Control of CMV in cucurbits is difficult.  Insecticides will not prevent virus transmission.  Eradication of weed hosts is often an impossible task.  Some resistant/tolerant cultivars are available.

Watermelon Mosaic Virus.  WMV (formerly called WMV-2) infect most of the Cucurbitaceae and many leguminous species.  WMV causes green mosaic on foliage, leaf roughness, green bands along leaf veins, and green ringspots and mottling on fruit.  WMV is spread efficiently in a nonpersistent manner by more than 20 aphid species.

To control watermelon mosaic, plant resistant/tolerant varieties if available.  Application of insecticides cannot prevent spread of this virus.

Squash Mosaic Virus.  SqMV causes dark green banding along the leaf veins, mosaic, mottling, and blister on foliage.  Plants are often stunted, producing malformed and mottled fruit.  SqMV is a seed-borne pathogen.  This virus is transmitted by the striped and spotted cucumber beetles.  The beetles acquire the virus within few minutes and can retain it for about 20 days.  SqMV does not multiply in the vector but can be recovered from regurgitation fluid, feces, and hemolymph.

Use of virus-free seed is an important control measure.  Field spread of the virus can be reduced by the application of insecticides for control of the beetle vectors.

Zucchini Yellow Mosaic Virus.  ZYMV occurs in cucurbit producing areas in the Midwest.  This virus causes yellow mosaic, severe malformation, extreme fernlike appearance of leaf tissue, and bumpy and mottled fruit.  ZYMV is spread by a number of aphid species in nonpersistent manner.  This virus may be a seed-borne pathogen.

To control ZYMV, plant resistant/tolerant varieties if available.  Like other aphid-transmitted viruses, control of ZYMV by using insecticides is difficult.

Papaya Ringspot Virus, Type W. PRSV-W (formerly called watermelon mosaic virus 1) has been identified in cucurbit fields in the Midwest.  PRSV-W causes severe plant stunting.  Infected foliage show mosaic, malformation, and fern-leaf appearance.  Infected fruit show color breaking (green color replaces normal yellow orange color and are often malformed.  The natural host range of PRSV-W is confined to the Cucurbitaceae.  This virus often found in association with watermelon mosaic virus (WMV-2), Zucchini mosaic virus, and cucumber mosaic virus.  PRSV-W is efficiently transmitted by more than 20 aphid species in a nonpersistent manner.  There is no evidence of seed transmission.  

To control this disease, plant resistant/tolerant varieties if available.  Application of insecticides is ineffective for control of papaya ring spot.

IV. Phytophthora Blight of Cucurbits

 SEQ CHAPTER \h \r 1Phytophthora blight, caused by Phytophthora capsici, is one of the important diseases of cucurbits, eggplants, peppers, and tomatoes. P. capsici was first described on pepper in 1922 in New Mexico. Subsequently, the disease was reported on peppers, cucurbits, eggplants, tomatoes, and many other crops throughout the world. In the past recent years, Phytophthora blight has become the most serious threat to production of cucurbits and peppers in the Midwest.    

Symptoms.  P. capsici can infect the host plant at any growth stage.  It causes seedling damping-off, root and crown rot, leaf spots, stem lesions, foliar blight, and fruit rot.  Pre- and post-emergence seedling damping-off have been widely observed in commercial fields, particularly in pumpkin fields. Phytophthora crown rot commonly occurs in Illinois, but Phytophthora root rot has not been widely observed.  Crown rot causes the entire plant to collapse and die in a short period of time.  Leaf spots are dark brown, one-half to several inches in diameter. Vines can be affected at any part.  The lesions are dark brown, water-soaked, and girdle the stem, causing the stem to collapse and die.  Phytophthora foliar blight and fruit rot are very common in cucurbit crops.  Fruit rot generally starts on the side of the fruit that is in contact with the ground.  However, pumpkin fruit are especially prone to infection at the top of the pumpkin, where the fruit is attached to the stem. The depression in the fruit surrounding the stem attachment serves as a reservoir of moisture providing favorable conditions for infection. Infection of a fruit may also start at the site where an infected leaf or infected vine comes in contact with the fruit.  Fruit rot typically appears as a water-soaked lesion, expands, and becomes covered with fluffy white mold. Fruit can become completely affected and collapse. Fruit rot can also develop after harvest.

Disease cycle.  P. capsici is a soil-borne pathogen that can survive in the field for several years.  The pathogen survives between crops as oospores or mycelium in infected tissue. An oospore is thick-walled sexual spore and is formed when mycelia of two opposite mating types (similar to male and female) grow together. Oospores are resistant to desiccation, cold temperatures, and other extreme environmental conditions, and can survive in the soil, in the absence of a host plant, for many years. Oospores germinate and produce sporangia and zoospores (asexual spores).  Zoospores are released in water and dispersed by irrigation or surface water. Zoospores are able to swim for several hours and infect plant tissues. Abundant sporangia are produced on infected tissues, particularly on affected fruit, and dispersed by water or through the air. Sporangia either germinate and infect host tissues, or several zoospores form inside each sporangium and are released in water. If the environmental conditions are conducive, the disease develops rapidly. 

Soil moisture conditions are important for disease development.  Sporangia form when soil is at field capacity and they release zoospores when soil is saturated. The disease is usually associated with heavy rainfall, excessive-irrigation, or poorly drained soil.  Frequent irrigation increases the incidence of the disease.

Disease management. No single control method is available for effectively controlling the diseases caused by P. capsici. A combination of measures should be practiced to reduce the damage caused by the pathogen on the crops. The most effective approach in controlling Phytophthora diseases on vegetables is to prevent the disease from becoming established in the field.  The following measures can help to manage Phytophthora diseases in cucurbit fields. (1) Select field with no history of Phytophthora. (2) Select field that had no cucurbits, eggplants, peppers, or tomatoes planted for at least 3 years. (3) Select fields that are well isolated from infested fields. (4) Select well-drained field. (5) Clean farm equipment of soil between fields. (6) Avoid excessive irrigation. (7) Do not work in wet field. (8) Do not leave cull fruit in the field.  (9) Scout field for symptoms routinely, especially after major rain storms and particularly in low areas. (10) When symptoms are localized in a small area of the field, disk the area.  11. Discard infected fruits. (12. Do not place fruit on infested soil. (13). Plant resistant or tolerant varieties, if available.  (14) Apply effective fungicides, when recommended. Seed-treatment with Apron XL LS or Allegiance FL is effective in preventing seedling death. Spray application of Acrobat 50WP plus a copper compound are effective against foliar blight and fruit rot of cucurbits, caused by P. capsici.
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