Lecture No.7
The Slime Moulds

Until recently, the slime moulds were regarded as organisms of uncertain taxonomic status, claimed as fungi by mycologists and as protozoa by protozoologists because In the feeding stage, the slime moulds moves about as a mass of protoplasm (the plasmodium) feeding on bacteria, spores, and other organic matter much like an amoeba. ( Phagocytosis )

Their life cycle involves two very different trophic (feeding) stages, one consisting of uninucleate amoebae, with or without flagella, and the other consisting of a distinctive multinucleate structure, called the plasmodium.

( Plasmodium:  is a membrane-bound single cell containing multiple nuclei. They are formed when individual flagellated cells swarm together and fuse. The result is one large bag of cytoplasm with many diploid nuclei. )

Plasmodia are common in moist, organic-rich environments and especially on damp, rotten wood, where there is an abundance of bacteria as a food source. However, they are seldom seen in nature until they begin to sporulate, when they can produce conspicuous and brightly coloured fruiting bodies. These ripen to release masses of small, walled spores resembling fungal spores. For this reason, the slime moulds were once considered to be fungi. 
Life cycle:

Below is detailed a typical life cycle, but not all slime moulds will follow this exactly.

1 - Once a spore is released from the fruiting body it's dispersed, either by insects, animals, and rain or air movement. On landing on a suitable location with appropriate moisture and temperature, one to four protoplasts are germinated 

2 - The protoplasts once released from the spore's wall through either a pore or fissure will be either a flagellated swarm cell if conditions are wet, or a nonflagellated myxamoebae cell in dryer conditions.

3 - If conditions for growth are not suitable, the cells can become microcysts to survive long periods of time.

4 - A diploid zygote is formed when two compatible myxamoebae or swarm cells fuse. This is known as plasmogamy and karyogamy. 

5 - After a time of feeding and growing, the zygote develops into a single celled multinucleate structure known as a plasmodium. 

6 - If environmental conditions are not suitable, then the plasmodium can change into another dormant state known as the sclerotium.

7 - When the conditions are right, the mature plasmodium produces one to many fruiting bodies containing spores depending on species.
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Plasmodiophorida: o cycle of Plasmodiophora brassicae.
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Fruiting Body Structure:
are usually composed of 6 parts: hypothallus, stalk, columella, peridium, capillitium and spores

Phylum: Myxomycota

Order: Physarales

Physarum

Physarum in the vegetative state resembles yellow jelly with granular inclusions and veins.

 On a macroscopic level, the veins branch within the cell. The most prominent branches, darker in colour, tend to be over the major areas of food. The food in our lab is typically rolled oats. The organism shows a positive attraction for the oat meal. Under the microscope, cytoplasmic streaming will be seen.

Live specimens:

Physarum is easily cultured from a dried sclerotium (pl. sclerotia) on a 1.5% agar containing oat meal flakes to form an active, growing plasmodium. As long as it has reserves, the plasmodium will grow over filter paper. The filter paper can be dried to convert the plasmodium into a sclerotium. If the plasmodium occupies most of a plate, and is then placed in a dark drawer, it can be induced to produce sporangia. These are black oval structures supported on elongate stalks (the sporangiophore).

2. Place five to seven, one cm pieces of straw on cornmeal agar plates. Similarly, place pieces of bark from trees on corn meal agar. With luck someone in the class may discover

Phylum:  Plasmodiophoramycota
order: Plasmodiophorales

All members of this group are obligate parasite
Plasmodiophora brassica
This organism are parasitic on the roots of members of the cabbage family. Cysts of the Plasmodiophora are visible in the host cells.

Infected cells appear to have tiny dark cells within them while uninfected cells are generally lighter and clearer. Plasmodiophora brassicae produces uninucleate, biflagellate primary zoospores which penetrate a root hair of its host, cabbage (Brassica oleracea). Inside, they grow into multinucleate but still microscopic primary plasmodia. These eventually develop a wall and divide internally into uninucleate secondary sporangia. These germinate, releasing four secondary, biflagellate zoospores which leave the host. These may also act as gametes, fusing in pairs, but soon infect a root again, developing within host cells into multinucleate secondary plasmodia. At maturity, these can cleave into uninucleate cysts, each containing a single spore, which can persist in the soil for many years. This parasite stimulates the cabbage roots to become grossly swollen, a serious disease condition known as "club root" (shown below).
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