Chapter 11 Protists and Fungi

SECTION 1

 PROTISTS 
Kingdom: Protista

Some protists are so small they must be seen with a microscope, while others can easily be seen without magnification. Some are like plants, some are like animals, and some are like neither. All protists are eukaryotic. That means they all have a nucleus in each of their cells. Most protists are single-celled, but there are some that are multi-cellular.

Some protists have chlorophyll and are producers. (RECALL: photosynthesis). Other protists are consumers; they cannot obtain their energy from the sun and must get their food from the environment. Protists are classified by the way they obtain their energy. This process groups them into fungus-like protists, plant-like protists, or animal-like protists.
FUNGUS-LIKE PROTISTS

A fungus is an organism that obtains its food from dead organic matter or from the body of another organism. The protists that obtain their food in this way are fungus-like protists. Fungus-like protists are consumers that secrete digestive juices into the food source and then absorb the digested nutrients. These protists also reproduce like fungi. We will look at slime molds and water molds. 

Slime Molds

Slime molds are thin masses of living matter. They look like colorful, shapeless blobs of slime. They live in cool, moist, shady places. You can find them in woods and in freshwater. Slime molds feed on bacteria, yeasts, and small bits of decaying plant and animal matter. They surround their food and digest it. As long as it has water and food, it will grow. When conditions become unfavorable for a slime mold to grow, they form stalk like structures that are rounded on the tops. These rounded knobs contain spores and the knob like structures are called sporangia. When conditions improve, the sporangia open and release the spores and new slime molds will grow from the spores.

Water Molds

These are also fungus-like protests. They are usually small, single-celled organisms. They survive in water, moist soil, and other organisms. Some are decomposers and eat dead organic material, but many are parasites (must have a host). Parasites invade the body of another organism to obtain the nutrients they need to survive. Some parasitic water molds cause diseases. An example of a water mold causing a disease is the “late blight” with the potato serves as the host. Other water molds use fruit as their host and this almost caused the collapse of the French wine industry in the 1800’s.

Plant-Like Protists

These protists are producers and like plants have chlorophyll in their cell(s) that captures sunlight to make the sugars they need for survival (they carry out photosynthesis). The plant-like protists are known as algae. Even though they have chlorophyll for photosynthesis, some algae have other pigments that cause them to have other colors than green. There are species that will look brown, red, and reddish brown. Some of the algae are multi-cellular and are several meters in length. If you have heard of kelp and know it grows several meters in length, it is one example of algae (protist). 
The single celled algae cannot be seen without a microscope (very small). They also contain chlorophyll and live near the surface of the water to capture sunlight for photosynthesis. We call these phytoplankton, and they make up the base of most aquatic food chains. They also produce most of the world’s oxygen. 

Red Algae: Most of the seaweeds are red algae. They contain chlorophyll and a red pigment that gives them their red coloration. The red algae live mainly in the warm tropical seawaters of the tropics. The red pigment gives them a special property. It allows the red algae to capture light down to 260 meters below the surface. The red wavelength of light penetrates the deepest into water, so it is the last wavelength of light filtered out naturally by the water.

Brown Algae: Most of the seaweeds found in cool climates are brown algae. They attach to rocks or other algae and form large floating beds. Brown algae have chlorophyll and a yellow brown pigment. Many brown algae are very large and rapid growers (some grow up to 60 meters in one growing season). The tops of the brown algae are exposed to sunlight and the sugars made here are transported to the lower parts of the algae where light does not reach.
Green Algae: The green algae are the most diverse group of plant-like protists. They are green because of chlorophyll. The chlorophyll is the main pigment so the color is green. Most live in water or moist soil, but you can find some in melting snow, on tree trunks, and even inside other organisms. Many green algae are single celled, microscopic organisms, others are multi-cellular. The green algae have a few members that may grow up to 8 meters in length. Some of the green algae that are single celled are found living in colonies. One example of colonial algae is Volvox.
Diatoms: Diatoms are single celled organisms. They are found in both saltwater and freshwater environments. They also get their energy from photosynthesis and they make up a large percentage of phytoplankton. The diatoms are composed of cell walls made of cellulose and silica (glass like substance). The diatoms that die will settle to the floor of the body of water they are in. They are then gathered for use as abrasives in silver polish, toothpastes, filters, and insulation.

Dinoflagellates: Most dinoflagellates are single-celled algae. They are primarily in saltwater. With a few found in freshwater and snow. Dinoflagellates have two whip-like strands called flagella, which serve as a locomotion device. The flagella cause the dinoflagellates to spin through the water. Most of the dinoflagellates get their energy from the sun, but some are consumers, decomposers, or parasites. Some of the dinoflagellates are red and if the population gets very large, the water they live within will actually look red. This is known as a red tide and red tides are poisonous to shellfish. If an organism like the shrimp eats the dinoflagellates of a red tide they become toxic as the poison builds in their body. If humans and other organisms consume the poisoned shellfish, they may get sick.
Euglenoids: Euglenoids are single-celled protists that live primarily in freshwater. Most euglenoids have characteristics of both plant and animals. Like plants, they use photosynthesis, but when light is too low for photosynthesis, they become consumers like animals. Euglenoids can also move like animals. They have flagella that propel the organisms through the water. Some euglenoids do not have chloroplasts for photosynthesis. These species either consumes other small protists of absorb nutrients that are dissolved in their environment.

ANIMAL-LIKE PROTISTS: PROTOZOA
The animal-like protists are single celled consumers. These protists are also known as protozoa. /some protozoa are parasites. Many can move. Scientists are not real sure on how to group or classify protozoa, but many agree on four phyla. The four phyla are: 1). Amoeba-like protists, 2). flagellates, 3). ciliates, and 4).spore forming protists.
AMOEBA-LIKE PROTISTS

An amoeba is a jelly or slime like organism. They are found in freshwater, saltwater, in soil, or as parasites in animals. Amoebas have a structure called a contractile vacuole that pumps out excess water. Amoebas move with the aid of pseudopodia (false feet). The amoeba will extend a projection (pseudopod) and then the remainder of the Amoeba will “flow” into the area the pseudopod is located. 

Amoebas feed like slime molds do; they surround their food source by engulfing it. This process forms a food vacuole. Enzymes move into the vacuole and digest the food item and the digested food moves into the cytoplasm of the amoeba. In order to rid it from the wastes, the amoeba simply reverses the process. A vacuole filled with waste is moved to the outer edge of the amoeba and then released from the amoeba. 
Some amoebas are parasitic. Some species live in the human intestine and cause amebic dysentery, which is painful and often has bleeding ulcers involved along with frequent vomiting. 

PROTOZOA WITH SHELLS

Some protozoa have shells and are called radiolarians. The shells are made of silica and look very glassy looking. Another example of protozoa with a shell is foraminiferans. Foraminifera have snail like shells made of calcium carbonate. 
FLAGELLATES

These are protozoa that use flagella to move. The flagella wave back and forth to propel the organism forward. Some flagellates live in water. Others are parasites that cause disease. The flagellate Giardia lambia lives in the digestive tract of humans and other vertebrates. These also survive in streams. If hikers or any other outdoor enthusiast drinks from one of these streams and takes in one of the protozoa, he/she can get diarrhea and severe stomach cramps, but it usually does not kill the individual.
Some flagellates live in symbiosis. In symbiosis, one organism lives closely with another organism, and each organism helps the other survive. One example is a flagellate that lives in the gut of termites and they digest the cellulose the termites consume. Without the protozoa, the termite could not completely digest the cellulose.

CILIATES

Ciliates are the most complex protozoa. Ciliates have hundreds of tiny hair-like structures known as cilia. The cilia serve as a locomotion device; they propel the ciliate forward when they beat back and forth. Some ciliates use the cilia to push food in the water toward them. The most widely known ciliate is the paramecium. Ciliates have two kinds of nuclei, macro-nuclei, and micro-nuclei. The macronucleus controls the functions of the cell and the micro-nucleus passes genetic material to another individual during sexual reproduction. 
SPORE FORMING PROTISTS

These are all parasites that absorb nutrients from their hosts. They have no cilia or flagella and they cannot move on their own. Spore forming protozoa have life cycles that involve two or more different hosts.
Plasmodium vivax is a spore-forming protist that causes malaria. Malaria is a disease that is carried by mosquitoes in tropical areas. Malaria can be treated with drugs, but even today there are over 2 million people that die form the disease each year. If a mosquito has the Plasmodium vivax and bites a human and transfers some of the protist to the human, it will infect the human’s liver and multiply inside red blood cells. The red blood cells will burst and release more of the protist and if the human gets bitten by another mosquito, the protist can be transferred to another human host. 

REPRODUCTION of PROTISTS

Some protists reproduce asexually. RECALL: Asexual reproduction involves only one parent. They reproduce by dividing in half in a process called fission. 

Some protists reproduce sexually. Sexual reproduction requires two parents. Example: the paramecia often reproduce sexually by a process called conjugation. During conjugation, two Paramecia join together and exchange genetic material using their micro-nuclei. Then they divide to form four organisms with new combinations of genetic material.

Some protists reproduce sexually and asexually. In some algae, asexual and sexual reproduction alternate between generations.

SECTION 2

FUNGI

You are probably more aware of fungi than you were of protists. Some examples of fungi are mushrooms, bread mold, yeast, and athlete’s foot is caused by a fungus. Fungi are used to make certain cheeses, antibiotics, and soy sauce. So fungi can and are beneficial if they are of the correct species, if they are not, they may cause death in a worse case scenario.
Characteristics of Fungi

Fungi are eukaryotic consumers. They are so different from other organisms though, that scientists place them in a classification kingdom of their own. Fungi come in many shapes and colors, but they all have similar ways of obtaining food and reproducing.

How Do Fungi Get Their Food?

Fungi are consumers, but they do not eat their food or engulf it. Fungi must live near or on their food supply. They get their nutrients by secreting digestive juices onto the food source and as the food source decomposes, the fungi absorb the nutrients that have dissolved. Many fungi are decomposers and they feed on dead plant and animal matter. Some other fungi are parasites, and some are involved in symbiotic relationships with other organisms.

Some fungi grow on the roots of plants and release acid that changes minerals in the soil into forms the plants can use. The fungi also protect the plant from disease causing organisms.
Fungi are eukaryotic and have a nucleus. Some are single-celled, others are multi-cellular. Multi-cellular fungi are made up of chains of cells called hyphae. The hyphae are unique in that they have pores in the cell wall that allows cytoplasm to transfer from one cell to another.  The hyphae grow in a mass that is called a mycelium. The mycelium is the major part of the fungus. The mycelium is under the surface of the soil and out of sight. 

How Do Fungi Reproduce?

Reproduction of fungi can be sexual or asexual. If a hyphae breaks away from the mycelium, it can begin growing a new fungus. This is an asexual reproductive process (one parent). Another asexual reproductive process involves the production of spores. Spores are small reproductive cells protected by a thick cell wall. Spores are light and are easily dispersed by the wind. If the spore lands in a area where the growing condition is good, it will produce a new fungus.

Sexual reproduction of fungi involves forming special structures to make sex cells. The sex cells join together to produce sexual spores that grow into a new fungus.

Fungi Groups

Fungi are grouped into four forms 1). Thread-like, 2). Sac fungi, 3). Club fungi, and      4). Imperfect fungi. These are based on the shape and the way it reproduces.
Thread-like fungi: Molds are an example here, especially bread mold. Molds are shapeless fuzzy looking fungi. The thread-like fungi can reproduce asexually. Extensions of the hyphae grow into the air and have round ball looking structures on the tips. These round structures are called sporangia. When the sporangia burst open, many thousands of spores are dispersed into the air.
Thread-like fungi also reproduce sexually. Two hyphae from different individuals can join and form specialized sporangia. These sporangia can survive unfavorable conditions like heat, cold, and drought. Once the conditions improve to “growing conditions” the sporangia release the spores and new fungi grow. 

Sac Fungi: This is the largest group of fungi. The sac fungi include yeasts, powdery mildews, truffles, and morels. Sexual reproduction in this group involves the formation of a sac called the ascus. These sacs give the sac fungi their name. Sexually produced spores develop in the ascus. They also reproduce asexually. Example: Yeasts produce asexually by budding. Budding involves a new cell pinching off from an existing cell. Some sac fungi are very useful to humans. Yeasts are added to flour to cause it to rise when baking breads. The yeast breaks down the sugars and gives off the carbon dioxide that causes the bread to rise.

Some sac fungi are used to make antibiotics and vitamins. Truffles and morels are sac fungi and are prized for their flavors they can add to foods.

Some sac fungi are parasites that cause damage to plants. One example id the Dutch Elm Disease that kills elm trees and the Chestnut Blight that killed the American Chestnut trees. 

Club Fungi: The shape you think of as a mushroom or toadstool is characteristic of club fungi. During sexual reproduction the hyphae produce special club like structures called basidia and the sex spores develop inside the basidia.
When we see a “mushroom” we are only seeing a small portion of the fungus. The majority is under the surface of the ground and the structure “mushroom” we see is located at the ends of the hyphae. That is why it appears mushrooms often grow in halo shapes or circles. 

The most well known mushrooms are the gill mushrooms. If you look under the “cap” of the mushroom you will see slits or gills that house the spores. Only touch mushrooms if you can positively identify them as a safe to handle species. Many are poisonous to the point that ingesting them can cause death.

The club fungi also include shelf fungi, which are often seen growing on the sides of trees and resemble half-moon shaped shelves. You may have stepped on a puffball and seen the spores float away in the air. The puffball is an example of club fungi. There are also club fungi that are called smuts, or rusts, which often infect crops and ruin or decrease their yield.

Imperfect Fungi: this group has all the other fungi that do not fit into the other fungi groups. The imperfect fungi do not reproduce sexually. Most of the members of this group are parasites that cause diseases in plants and animals. One common disease many humans get is athlete’s foot. Another fungus in this group produces a poison called aflatoxin, which can cause cancer.
Do not make the mistake of thinking all imperfect fungi are disease causing. The fungus Penicillium is the source for the antibiotic penicillin, which has been used for years against bacterial infections. Also, some imperfect fungi are used to make cheeses, soy sauce, and the citric acid in cola drinks.

LICHENS
A lichen is a combination of an fungus and a algae that grow intertwined in a symbiotic relationship. The lichen is different from either of the two that are in the symbiotic relationship if they were growing alone.

Lichens are producers, and get their food by carrying out photosynthesis. The lichen can withstand drying out because the walls of the fungus protect the algae from drying.

Lichens need water, air and light to grow. This is why they are most often the pioneer species in primary succession. As the lichens grow and die, they fill the cracks on the rock(s) with organic material that allows other organisms to begin growing. Lichens absorb water and minerals from the air and they can serve as a “pollution detector” because if lichens are not present in an environment they would normally be found, there may be a high level of air pollution.
Study Guide Section 1

1. A protist belongs to the kingdom __________________.

2. All protists are _______________________, which means they have a nucleus.

3. The protists that get their food by releasing digestive juices and then absorbing the digested nutrients are called ______________________ protists.

4. The protists that are producers are capable of carrying out ________________.

5. Some protists may form __________________ which contains spores that can be dispersed to make new protists.

6. _______________________ invade the body of other organisms to get the nutrients they need. These organisms they invade are called the _____________.

7. There are a specific group of protists that are plantlike called ________________, which can produce their own food.

8. The single-celled algae that are often found floating near the surface of a body of water are called __________________________.

9. Most of the world’s sea weeds are in the ________________ algae group. These are found most often in tropical waters.

10. The ______________________ algae are found in cooler waters and grow very rapidly.

11. The __________________ algae are the most diverse group of plantlike protists and they contain chlorophyll as their main pigment.

12. ______________________ are single celled organisms, which have two “half shells” that surround them made of a glasslike substance and they can be found in freshwater and saltwater. (Used in toothpastes sometimes as an abrasive).
13. ___________________________ live mainly in saltwater and cause red tides, which are toxic to shellfish like shrimp.

14. ___________________________ are both animal and plantlike in nature and they have flagella that enable them to move.

15. The animal like protists is called _________________________.

16. The ____________________ has pseudopodia and are classified as protozoa.

17. The protozoa that have shells made of glass and appear as decorative ornaments are called _____________________________.

18. The protozoa with snail shaped shells made of calcium carbonate are called _____________________________.

19. The protozoa that have flagella in order to move are called _____________________________. The Giardia lambia is an example.

20. The paramecia are __________________ which are the most complex group of protozoa. 

21. Malaria is caused by a ____________________________ protozoa, which infects a human liver and begins to destroy the blood cells.

22. Protists reproduce asexually by ______________________ and sexually by __________________________________.

Study Guide Section 2 Fungi

1. A mushroom is an example of a _____________________ or _________________ if written plural.

2. Fungi are _______________, but they cannot eat or engulf food.
3. Fungi feed on ________________ plant and animals matter.

4. The chains of cells that make up fungi are called ________________.

5. The hyphae of a fungus grow into a twisted mass to form the _______________________.

6. The hyphae and mycelium are “out of sight” because they grow ____________________________.

7. ______________________ are small reproductive cells protected by a thick cell wall.
8. _____________________ are shapeless fuzzy fungi. (Hint: you may see some on bread). They are grouped into _____________________ fungi.

9. Threadlike fungi can reproduce asexually by producing __________________. These structures contain thousands of spores.

10. ________________ fungi are the largest group of fungi, which includes yeasts, mildews, and morels as examples.

11. Sexual reproduction in sac fungi involves the formation of sacs called a ______________.

12. Yeasts reproduce asexually by __________________.

13. Yeasts are used to make ______________ rise. The yeast feed on the sugars and gives off _______________________ gas that causes it to rise.

14. The classic mushroom is in the __________________ fungi.
15. During sexual reproduction, the hyphae of club fungi produce club-like structures called ____________________, which is the portion we refer to as a mushroom.

16. Beneath the “umbrella” portion of a mushroom we will find _______________ in which spores are stored before being released.

17. What are some other club fungi examples?

18. Athlete’s foot falls into the ________________ fungi group.

19. An important fungi that we get penicillin from is called _____________________.

20. What are some other uses of imperfect fungi?

21. A _____________________ is a combination of a fungus and an alga (algae – plural) that grows intertwined in a symbiotic relationship.

22. Which organism in the lichen is responsible for carrying out photosynthesis?

23. If lichens are not present and they should be in an ecosystem, what could be one possibility of why the lichens are absent?
