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Abstract

Sclerotinia sclerotinium is a pathogen that causes White Mold disease in plant. It is cosmopolitan and is one of the most successful pathogen which attacks in almost all stages of plant. Plants susceptible to this pathogen encompass 64 families, 225 genera, and 361 species (Purdy, 1979). S. sclerotiorum on celery is called pink rot because the rotted, watery area that develops on mature celery is usually pinkish in color.  During warm and dry soil condition sclerotia directly produces mycelia whereas under favorable condition ascospores are produced. This is air borne disease and also spread by irrigation. Mycelium from sclerotia causes infection within an area. So for management of the disease cultural practices such as crop density and population adjustment, irrigation etc can be done. Conithirium minitans act as biological control agent. Chemicals such as Bordeaux mixture can also be used to reduce the infestation of this disease. 

This paper is the article review of different literatures and books that are related to white Mold diseases in soloncaeous crops.
Introduction and Importance
Sclerotinia sclerotinium, commonly called as white mould or stem rot, is among the most nonspecific, omnivorous and successful of plant pathogens. Plants susceptible to this pathogen encompass 64 families, 225 genera, and 361 species (Purdy, 1979). It affect plant in all stages i.e. seedling, matured, harvested stages of crops. Sclerotinia is common pathogen that attack many vegetables and affects a wide range of hosts. Its diverse host range and ability to infect plants at any stage of growth makes white mold a very serious disease.

S. sclerotiorum is geographically cosmopolitan and has a broad ecological distribution, though it is most common in temperate regions. It was originally believed to occur only in cool, moist areas, but is now known to occur in hot, dry areas as well. The fungus can survive on infected tissues, in the soil, and on living plants. White mold can spread quickly in the field from plant to plant. It can also spread in a storage facility throughout the harvested crop. 
The disease is enhanced by very moist conditions and especially common in field with overhead irrigation. Agricultural practices that promote excessive canopy growth and keep relative humidity and free moisture in the crop canopy for extended periods of time and reduce wind movement enhance disease development.
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Etiology and Classification of Pathogen
Kingdom: Fungi

Phylum: Ascomycota

Class: Leotiomycetes

Subclass: Leotiomycetidae

Order: Helotiales

Family: Sclerotiniaceae

Genus: Sclerotinia

Species: S. scelerotiorum
Host Range

Some hosts are cabbage, common bean, citrus, celery, coriander, melon, squash, soybean, tomato, lettuce, cucumber, green beans, sunflowers, canola and peanuts. S. sclerotiorum on celery is called pink rot because the rotted, watery area that develops on mature celery is usually pinkish in color.

During late summer/ early fall fungus will produce a survival structure called a sclerotium either on or inside the tissues of a host plant.
Symptoms

Most obvious and typical early symptom of disease is appearance of large, compact and white fluffy mycelium growth distinguished sclerotia on infected plant.
White mould symptoms begin as water-soaked lesions which usually appear in the intersections between stems and branches or on stem in contact with soil and quickly covered with a white cottony growth that spreads rapidly if moisture is present for several hours. Leaves may show little evidences of attack but fungus can rapidly rot stem causing collapse of plant. Infection may begin on leaves and move into the stem. As lesion expands they can girdle stems, causing foliage to wilt, pale or dark brown area often widely covered by white cottony patches of fungus in stem, 

When condition become dry, lesion dry out and turn tan or bleached white and papery shell covering numerous sclerotia. As infected tissue decays, hard, irregularly shaped resting structure called sclerotia form on the inner and outer side of decaying tissue. Scleriotia are usually ¼ to ½ inch in diameter, start out white to cream colored and gradually turn black with age. Stems are frequently hollowed out by the fungus as infected stem dry out and the host plant dies. White mold is also often accompanied by bacterial stem rot, especially under wet condition.

The mycelium then covers this necrotic area. Once the xylem is affected, other symptoms occur higher up in the plant. These can include chlorosis, wilting, leaf drop, and death quickly follows. On fruits, the initial dark lesions occur on the tissue that comes in contact with the soil. Next, white fungal mycelium covers the fruit and it decays. This can occur when the fruit is in the field or when in storage.

Disease cycle
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Fig: disease cycle of White Mold.

Lifecycle of Sclerotinia sclerotiorum can be described as monocyclic, as there are no secondary inoculums produced. During late summer/ early fall fungus will produce a survival structure called a sclerotium either on or inside the tissues of a host plant. The following spring the dormant sclerotia will germinate to produce fruiting bodies called apothecia, which are small, thin stalks ending with a cup-like structure about 5-15 mm in diameter (similar in shape to a small mushroom). The cup of the apothecium is lined with acsi, in which the ascospores are contained. When the ascospores are released from the asci, they are carried by the wind until they land on a suitable host. The ascospores will then germinate on the host and begin to invade the host’s tissues via mycelium, causing infection. S. sclerotiorum is capable of invading nearly all tissue types including stems, foliage, flowers, fruits, and roots. Eventually white, fluffy mycelium will begin to grow on the surface of the infected tissues. At the end of the growing season, S. sclerotiorum will once again produce sclerotia. The sclerotia will then remain on the surface of the ground or in the soil, on either living or dead plant parts until the next season. The lifecycle will then continue respectively.
When warm and dry soil conditions are not favorable for the production of apothecia and ascospores, sclerotia may germinated directly producing mycelia that grows and infects adjacent (about inch) plant tissues, occasionally affecting the crown area of potato plants early in the growing season. While mycelium from sclerotia can infect the crown area of potato stems, ascospores are unable to infect potato foliage or stems directly, even under ideal conditions. The disease cycle is repeated when a susceptible host grows in close proximity to the sclerotia.
Epidemiology

Air-borne ascospores are the most important means of spread. Mycelium from sclerotia can also cause infection, but usually this mode of infection stays within an area. Moving contaminated soil (on farm equipment, shoes, infected seedlings) and fertilizing with manure from animals fed infected plant debris, are two common ways of spreading sclerotia or mycelium from place to place. Irrigation also has been shown to be involved in the spread of Sclerotia spp. from field to field. Irrigation transported sclerotia remained viable for at least 10-21 days in flowing water. In addition, seed may be an infective source, either from contaminating sclerotia or internal mycelium. However, support for this method of transmission is questionable.
Monitoring and Control

Effective management of white mold requires implementation of an integrated disease management approach.
Cultural Control
Sclerotinia sp. sclerotia can survive for several years in the soil, so it may be necessary to grow non-susceptible hosts in long rotation to reduce inoculums levels significantly.
Cultural practices like eradication of weeds and crop rotation with non-susceptible hosts will help minimize Sclerotinia rot in subsequent potato planting. 
Good fertility management to prevent excessive canopy development will also suppress white mold. 

Cultivars that naturally produce thick, dense canopies are at higher risk of white mold than that produces sparse canopy.

 Irrigation strategies that reduce humidity and free moisture in the canopy and allow soil surface to dry will help decrease white mold. Irrigating in cool, cloudy weather should be avoided.

Cultural practices that help to prevent late blight development will also help white mold management.

Resistant variety can also be used to control disease.

Biological Control

Use of biological control agents Conithirium minitans, a parasite of S. Sclerotiorum sclerotia, to reduce the sclerotia bank can be used repeatedly for numbers of years. Application of C. minitans repeatedly prior to planting of susceptible crops is likely to reduce the in-field inoculums.

Chemical Control

Chemical control with fungicides remains the most effective management tactic. Effective fungicide products include Iprodione (a.i., iprodione), Botran (dichloran), Omega (fluazinam), Topsin (thio[hanate-methyl) and Endura (boscalid). Application of these fungicides at initial full bloom is effective in reducing the number of infected stems. 

Bavistin (0.02%) at initial and mid flowering stages can also be used to control Sclerotinia.
Terminologies

Sclerotia: (Si: Sclerotium) A compact mass of hyphae with or without host tissue, usually with a darkened rind, and capable of surviving under unfavorable environmental condition.

Apothecia: (Si: Apothecium) An open cup-or sauced shaped ascocarp of some ascomycetes.

Ascospores: A sexually produced spores borne in an ascus. 

Ascus: Ascus is a sac-like cell of hyphae in which meiosis occurs and that contain ascospores (usually eight in number).
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