
Plantae Review Packet 

 

Vascular Plants – Anthophyta 

- Gymnosperms and Angiosperms 

 

Vascular System 

Xylem – Conducts Water and Minerals 

Phloem – Transports food 

Parenchyma – Cells found in xylem that store food 

Sieve Tube – Element conducting cell in phloem 

Cuticle – A waxy, water resistant covering that helps to protect plant. 

 

Flower 

Stamen – Male organ of the flower 

Filament- Stalk part of the stamen 

Anther – Tip of the stamen 

Pistil – Female portion of the flower 

Stigma – Sticky tip of pistil 

Style – Supporting portion of the pistil 

Ovary – Located at base of pistil 

Sepal – protective leaflike part 

Corolla – The corolla is made up of the petals of the flower, which are usually brightly colored in order to attract insects. Together, the 

corolla and calyx make up the perianth, the nonreproductive portion of the flower. 

Calyx - The calyx is made up of sepals, green leaf-like structures that enclose the unopened bud. They serve a protective role for the 

flower before it opens, and afterward extend from the base of the flower. 

Complete – when flowers have a calyx, corolla, stamens and pistil 

Incomplete- when any of the aforementioned four are missing 

 

Classes: 

Monocots – 1 seed  Dicots – 2 seeds 

 

Gymnosperms are seed plants whose seeds are not enclosed by an ovary 

Angiosperms are seed plants whose seeds are enclosed by an ovary 

 

Four main types of gymnosperms:  Cycadophyta, Ginkgophyta, Coniferophyta, Gnetophyta. 

 

All plants experience “Alternation of Generations” – an asexual generation which produces a sexual generation which 

produces an asexual generation (haploid to diploid to haploid, etc…) 

 

Fronds – fern leaves 

Rhizoids – small, rootlike structures in mosses that hold them to the ground but do not conduct water or nutrients. 

Tracheophyte – plant with a vascular system. 

Nonvascular plants are of the subclass Bryophyta (Moss-Plants) 

 

Ferns produce spores in small sacs on the bottom of their leaves called “Sori” 

 

Plant Responses: 

 

Auxins are a type of hormone that affects the growth of buds, leaves, roots and stems. 

 

Tropisms are bending movements in plants caused by an outside stimulus. 

 

Phototropism – response to light (plants grow towards light) 

Thigmotropism – plant response to contact with a solid object (ivy) 

Gravitropism (Geotropism) – plants response to gravity. 

Chemotropism – plant response to chemicals 

Hydrotropism – plant response to water 

 

Biomes: 

 

Tundra:  This biome has long cold winters and short cool summers. The Arctic tundra has low precipitation (less than 10 inches per 

year) and dry winds. These conditions make the Arctic tundra a desert-like climate.  Presence of Permafrost. 
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Deciduous Forest:  Mid-latitude deciduous forests have both a warm and a cold season (see climograph). Precipitation ranges from 30 

to 60 inches and is evenly distributed throughout the year. Much of the human population lives in this biome. Although evergreens are 

found in this biome, this biome is characterized by an abundance of deciduous trees 

 

Desert:  The defining characteristic of a desert is that it is dry. Depending on its geographical location, the annual precipitation in a 

desert varies from half an inch to as much as 15 inches. Rainfall is usually very localized, and although it is frequently seasonal, it is 

difficult to predict when or where it will occur. At times in the Atacama Desert in Chile, years have passed with no measurable rainfall 

at all. However, that is not generally the case. 

 

Tropical Rainforest:  The tropical rainforest is a hot, moist biome found near Earth's equator. The world's largest tropical rainforests 

are in South America, Africa, and Southeast Asia. Tropical rainforests receive from 60 to 160 inches of precipitation that is fairly 

evenly distributed throughout the year. The combination of constant warmth and abundant moisture makes the tropical rainforest a 

suitable environment for many plants and animals. Tropical rainforests contain the greatest biodiversity in the world. Over 15 million 

species of plants and animals live within this biome. 

 

Savannah:  The tropical savanna is a biome characterized by tall grasses and occasional trees.  Savannas exist in areas where there is a 

6 to 8 month wet summer season and a dry winter season. Annual rainfall in savannas varies depending on the geographic location. 

Some savannas get as little as 10 inches of rain annually while others can get as much as 50 inches. The dry season is marked by 

months of drought and fire which are essential to the maintenance of savannas. Without the period of drought and fire, some scientists 

believe that tropical savannas would eventually change into tropical forests. 

 

Taiga:  Within this biome, there is a wide range of temperatures between winter and summer seasons. Winters are long and cold, and 

the summers are short and cool. Precipitation is moderately high throughout the year with snow occurring during the winter months.  

Most of the taiga in North America was once covered with glaciers that have receded, leaving gouges and depressions in the 

topography. Since there is moderately high precipitation, these gouges and depressions are frequently filled with water, creating bogs 

and lakes. The soil found in the taiga is low in nutrients and high in acid. It also is rocky and covered with undecayed leaf litter. 

Patches of permafrost can also be found in areas of the taiga.  

 

Grassland:  Temperate grasslands are composed of a rich mix of grasses and forbs and underlain by some of the world's most fertile 

soils. Since the development of the steel plow most have been converted to agricultural lands. Semiarid, continental climates of the 

middle latitudes (Koeppen's BSk climate type) typically have between 10 and 20 inches of precipitation a year. Much of this falls as 

snow, serving as reservoir of moisture for the beginning of the growing season. Warm to hot summers are experienced, depending on 

latitude. (Pampas of Argentina and Uruguay) 

 

Chaparral:  Chaparral is characterized as being very hot and dry. As for the temperature, the winter is very mild and is usually about 

10 °C. Then there is the summer. It is so hot and dry at 40 °C that fires and droughts are very common.  Fortunately, the plants and 

animals are adapted to these conditions. Most of the plants have small, hard leaves which hold moisture. Some of these plants are 

poison oak, scrub oak, Yucca Wiple and other shrubs, trees and cacti. 

 

Steppe:  The Steppe biome is a dry, cold, grassland that is found in all of the continents except Australia and Antarctica. It is mostly 

found in the USA, Mongolia, Siberia, Tibet and China. There isn't much humidity in the air because Steppe is located away from the 

ocean and close to mountain barriers.  The Steppe biome is usually found between the desert and the forest. If it got more rain, it 

would become a forest. If it got less rain, it would become a desert. The average rainfall is 10-30 inches per year. But in May, June, 

and August, the Steppe can get up to 4-5 inches a month.  There are many plants in Steppe. The main ones are different grasses. The 

grasses are separated into 3 different groups, depending on how much rain they get. The tall grasses grow up to 4 1/2 feet because they 

live closer to the forest. The short grasses can be less than 1 1/2 feet. They are closer to the dessert. 1 1/2 feet is a small amount, 

considering that people don't cut the grasses. The last group is the mixed grasses. They grow 2-3 feet high and get 15-20 inches of rain 

per year. 

 



Life Science:  The Cell 

 

EUKARYOTIC CELL (CELL WITH A NUCLEUS) 

 

2.1 The Cell Nucleus  

The cell nucleus is one of the largest organelles found in cells and also plays an important biological role. It composes about 10% of 

the total volume of the cell and is found near the center of eukaryotic cells. Its importance lies in its function as a storage site for 

DNA, our genetic material. The cell nucleus is composed of two membranes that form a porous nuclear envelope, which allows only 

select molecules in and out of the cell.  The DNA that is found in the cell nucleus is packaged into structures called chromosomes. 

Chromosomes contain DNA and proteins and carry all the genetic information of an organism. The nucleus gains support from 

intermediate filaments that both form the surrounding nuclear lamina and makes direct contact with the endoplasmic reticulum. The 

nucleus is also the site of DNA and RNA synthesis. 

 

2.2 Mitochondria  

The mitochondria, with its specialized double-membrane structure, generate adenosine triphosphate (ATP), a molecule that provides 

organisms with energy. The outer and inner membranes of the mitochondria form two sub-compartments: the internal matrix space 

and the intermembrane space. Those few proteins found withn the mitochondria are located within the inner membrane. Mitochondria 

synthesize ATP with energy supplied by the electron transport chain and a process called oxidative phosphorylation.  

 

2.3 Peroxisomes  

Peroxisomes are single-membrane structures found in all eukaryotic cells. They are small, membrane-bound structures that use 

molecular oxygen to oxidize organic molecules. The structure is one of the major oxygen utilizing organelles, the other being the 

mitochondria. Peroxisomes contain oxidative enzymes and other enzymes that help produce and degrade hydrogen peroxide.  Because 

of their varying enzymatic compositions, peroxisomes are diverse structures. Their main function is to help breakdown fatty acids. 

They perform specific functions in plant cells, which we will discuss later. 

 

2.4 The Endoplasmic Reticulum  

The endoplasmic reticulum, or ER, is a very important cellular structure because of its function in protein synthesis and lipid 

synthesis. For example, the ER is the site of production of all transmembrane proteins. Since nearly all proteins that are secreted from 

a cell pass through it, the ER is also important in cellular trafficking. In addition to these major roles, the ER plays a role in a number 

of other biological processes. There are two different types of ER: smooth ER and rough ER (RER).  The rough ER has its name 

because it is coated with ribosomes, the structures most directly responsible for carrying out protein synthesis. Smooth ER lacks these 

ribosomes and is more abundant in cells that are specific for lipid synthesis and metabolism.  In addtion to protein and lipid synthesis, 

the ER also conducts post-synthesis modifications. One such modification involves the addition of carbohydrate chains to the proteins, 

though the function of this addition is unknown. Another major modification is called protein folding, whose name is rather self- 

explanatory. Another role of the ER is to capture calcium for the cell from the cytosol. Finally, the ER can secrete proteins into the 

cell that are usually destined for the golgi apparatus. 

 

2.5 The Golgi Apparatus  

The golgi apparatus is usually located near the cell nucleus. It is composed of a series of layers called golgi stacks. Proteins from the 

ER always enter and exit the golgi apparatus from the same location. The cis face of the golgi is where proteins enter. A protein will 

make its way through the golgi stacks to the other end called the trans face where it is secreted to other parts of the cell.  In the golgi 

apparatus, more carbohydrate chains are added to the protein while other chains are removed. The golgi stacks also sort proteins for 

secretion. After sorting, the membrane of the golgi buds off, forming secretory vesicles that transport proteins to their specific 

destination in the cell. A protein's destination is often signaled with a specific amino acid sequence at its end. A protein secretion most 

often travels back to the ER, to the plasma membrane where it can become a transmembrane protein, or to the next structure we will 

discuss, the lysosomes. 

 

 

2.6 Lysosomes  

Lysosomes are sites of molecular degradation found in all eukaryotic cells. They are small, single-membrane packages of acidic 

enzymes that digest molecules and are found throughout eukaryotic cells. As such, Lysosomes are a sort of cellular "garbage can," 

getting rid of cellular debris. Proteins that are not correctly folded or have significant mutations can be secreted to the lysosomes and 

be degraded instead of taking up space in the cell. Detritus proteins and other molecules can find their way to the lysosome in a variey 

of ways.  Molecules from outside a cell can be taken in through a process called endocytosis. In this process, the cell membrane 

invaginates, forming a vesicle containing the transported molecule that will eventually reach a lysosome. The reverse of endocytosis is 

exocytosis. In this process, molecules within a cell are secreted into an endosome, a membrane-bound structure that delivers the 

molecule to the lysosome. After reaching the lysosomes, the molecules are secreted from a cell in membrane vesicles. Proteins 

secreted by the golgi apparatus into the plasma membrane can also be taken back to the lysosome by endosomes. 
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PROKARYOTIC CELL 

 

Unlike eukaryotic cells, prokaryote cells lack membrane-bound organelles. However, whereas prokaryote cells are less structurally 

complex than eukaryotes, they are more chemically complex, since all of the prokaryote cell's biomolecules are floating around 

together. These biomolecules must interact only with other appropriate molecules to perform biological function.  Prokaryotic cells 

contain a single compartment enclosed within the cell membrane. In this space reside DNA, RNA, ribosomes and other molecules. 

Prokaryotes lack a defined nucleus (which is where DNA and RNA are stored in eukaryotic cells), mitochondria, ER, golgi apparatus, 

and so on. In addition to the lack of organelles, prokaryotic cells also lack a cytoskeleton. Recall that in addition to its role as 

structural support for the interior of the cell, the cytoskeleton is also involved in intracellular organelle transport. Since there are no 

organelles to be transported in prokaryotic cells, such a function is unnecessary.  Like the eukaryote cell, the prokaryote cell is filled 

with cytosol. The prokaryote cytosol is filled with enzymes, which carry out respiratory processes reserved in eukaryotes for the 

mitochondria. Prokaryote and eukaryote ribosomes also differ slightly, reflect minor differences in prokaryotic versus eukaryotic 

processing of DNA. 

 

PLANT CELLS 

 

Structurally, plant and animal cells are very similar because they are both eukaryotic cells. They both contain membrane-bound 

organelles such as the nucleus, mitochondria, endoplasmic reticulum, golgi apparatus, lysosomes, and peroxisomes. Both also contain 

similar membranes, cytosol, and cytoskeletal elements. The functions of these organelles are extremely similar between the two 

classes of cells (peroxisomes perform additional complex functions in plant cells having to do with cellular respiration). However, the 

few differences that exist between plant and animals are very significant and reflect a difference in the functions of each cell.  Plant 

cells can be larger than animal cells. The normal range for an animal cell varies from 10 to 30 micrometers while that for a plant cell 

stretches from 10 to 100 micrometers. Beyond size, the main structural differences between plant and animal cells lie in a few 

additional structures found in animal cells. These structures include: chloroplasts, the cell wall, and vacuoles. 

 

1.1 Chloroplasts  

In animal cells, the mitochondria produces the majority of the cells energy from food. It does not have the same function in plant cells. 

Plant cells use sunlight as their energy source; the sunlight must be converted into energy inside the cell in a process called 

photosynthesis. Chloroplasts are the structures that perform this function. They are rather large, double membrane-bound structures 

(about 5 micrometers across) that contain the substance chlorophyll, which absorbs sunlight. Additional membranes within the 

chloroplast contain the structures that actually carry out photosynthesis.  Chloroplasts carry out energy conversion through a complex 

set of reactions similar to those performed by mitochondria in animals. The double membrane structure of chloroplasts is also 

reminiscent of mitochondria. The inner membrane encloses an area called the stoma, which is analogous to the matrix in mitochondria 

and houses DNA, RNA, ribosomes, and different enzymes. Chloroplasts, however, contain a third membrane and are generally larger 

than mitochondria. 

 

1.2 The Cell Wall  

Another structural difference between in plant cells is the presence of a rigid cell wall surrounding the cell membrane. This wall can 

range from 0.1 to 10 micrometers thick and is composed of fats and sugars. The tough wall gives added stability and protection to the 

plant cell. 

 

1.3 Vacuoles  

Vacuoles are large, liquid-filled organelles found only in plant cells. Vacuoles can occupy up to 90% of a cell's volume and have a 

single membrane. Their main function is as a space-filler in the cell, but they can also fill digestive functions similar to lysosomes 

(which are also present in plant cells). Vacuoles contain a number of enzymes that perform diverse functions, and their interiors can be 

used as storage for nutrients or, as mentioned, provide a place to degrade unwanted substances. 

 

 

 

THE CELL CYCLE 

 

Copying and cleaving, represent the two larger phases of the cell cycle, interphase and Mitosis. Mitosis is the part of the cell cycle 

when the cell prepares for and completes cell division. During interphase, appropriate cellular components are copied. Interphase is 

also a time of checkpoints to make sure that the cell is ready to proceed into mitosis. Both of these two phases have further sub-

divisions. Since the cell cycle is a "cycle" it has no distinct beginning or ending. Cells are continually entering and exiting the various 

phases of the cycle.  

  

Figure 1.1  
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Figure 1.1: Interphase and Mitosis  

 

 

1.2 Interphase  

We will begin our discussion of the events that take place during interphase with those that occur immediately after a cell has 

successfully divided during mitosis. This phase is called G1. 

 

1.2.1 G1 phase  

G1 is an intermediate phase occupying the time between the end of cell division in mitosis and the beginning of DNA replication 

during S phase. During this time, the cell grows in preparation for DNA replication, and certain intracellular components, such as the 

centrosomes undergo replication. Before a cell begins DNA replication, it must ensure that it is biologically ready to take on such a 

process. G1 is the phase when this cellular monitoring takes place.  During G1, the cell reviews the cellular environment and the cell 

size to ensure that the conditions are appropriate to support DNA replication. Not until the cell is ready does it leave G1. If all is not 

ready to undergo DNA replication, cells can pause during G1 and enter a phase called G0. Depending on a cell's preparedness to 

continue in the cell cycle, G0 can last days, weeks, or even years. When the cell has reached an appropriate size and is in a supportive 

environment for DNA replication, it will exit either G1 or G0 and enter the next phase of interphase called S phase. 

 

 

 

1.2.1.1 S phase  

S phase, or synthesis, is the phase of the cell cycle when DNA packaged into chromosomes is replicated. This event is an essential 

aspect of the cell cycle because replication allows for each cell created by cell division to have the same genetic make-up. (The 

specifics of how this replication takes place is covered in the DNA replication SparkNote in the series of SparkNotes dedicated to 

Molecular Biology.) During S phase a number of events additional to chromosomee replication take place. Cell growth continues 

through S phase, as does the rate of synthesis of a number of proteins and enzymes that are involved in DNA synthesis. Once DNA 

replication is complete the cell contains twice its normal number of chromosomes and becomes ready to enter the phase called G2. 

 

1.2.1.2 G2 phase  

Similar to G1, G2 is an intermediate phase, a time for the cell to ensure that it is ready to proceed in the cell cycle. Occurring between 

the end of DNA replication in S phase and the beginning of cell division in mitosis, G2 can be thought of as a safety gap during which 

a cell can check to make sure that the entirety of its DNA and other intracellular components have been properly duplicated. In 

addition to acting as a checkpoint along the cell cycle, G2 also represents the cell's final chance to grow before it is split into two 

independent cells during mitosis. 

 

1.3 Cell Cycle Summary  

Interphase is made up of three distinct phases: G1, S phase, and G2. The G1 and G2 phases serve as checkpoints for the cell to make 

sure that it is ready to proceed in the cell cycle. If it is not, the cell will use this time to make proper adjustments that can include cell 

growth, correction or completion of DNA synthesis, and duplication of intracellular components. S phase involves the replication of 

chromosomes. All three stages of interphase involve continued cell growth and an increase in the concentration of proteins found in 

the cell. 

 

 

OTHER KINGDOMS 

 

MONERA: 

 

Eubacteria – True bacteria – disease-causing bacteria 

Archaebacteria – Live in extremely hostile environments, like sulfur vents 

 

Reproduce by Binary Fission 

 

PROTISTA: 

 

Algaes are difficult to define. Some classify the group as all eukaryotic photosynthesizing microorganisms. This definition includes 

the Euglenoid and Dinoflagellates groups, both of which are known to be more closely related to other groups of non-
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photosynthesizing protozoa than to other algae. For this reason, those two groups are sometimes classified as protozoa rather than 

algae. In this discussion, we will group euglenoids and dinoflagellates with the algae so that we may compare their photosynthetic 

characteristics. Keep in mind that this inclusion does not imply close relation to other algae.  Another difficulty in classifying algae is 

determining whether they are protists, plants, or whether they merit their own kingdom. Different classification systems answer this 

question in different ways, with some even splitting the group between the kingdoms Protista and Plantae. Here we have grouped 

algae with protozoa and slime molds in Protista because mthe majority of algae are unicellular, and even the multicellular algae are 

structurally simple compared to true plants.  Within the classification of algae, individual species are divided into five groups, based 

on characteristics such as type of chlorophyll molecule used in photosynthesis and type of reproductive cycle. The structure of the 

chloroplast is also used, for a very important reason. According to the endosymbiotic theory of chloroplast evolution, proposed by 

Lynn Margulis of the University of Massachusetts, Amherst, chloroplasts may have evolved when small photosynthesizing cells were 

engulfed, but not digested, by larger cells. Instead, the two types of cells developed a symbiotic relationship, with the photoautotroph 

living inside the larger cell. The number of membranes surrounding the chloroplast allows us to determine what type of organism the 

original photoautotroph was. If it was a prokaryote, the chloroplast will have two membranes: one from the engulfed cell and one from 

the engulfing cell. If it came from a eukaryote, the chloroplast will have three membranes: the original organelle membrane, the 

plasma membrane of the engulfed cell and the membrane from the engulfed cell. These two possible endosymbiotic events are 

diagrammed below. 

 

1.1 Green Algae  

Green algae can be either unicellular or multicellular. They live mostly in fresh water, but some can live on land in moist soils. A few 

green algae are found in marine environments. These organisms often live symbiotically with aquatic and marine animals. They are of 

particular interest because the group from which land plants evolved, the charophyta, are green algae.  The green algae are often 

classified in the Kingdom Plantae, based on two characteristics shared with higher plants: 1) green algae use chlorophyll a and b in 

photosynthesis; 2) the chloroplasts of green algae are enclosed in a double membrane. This second characteristic indicates that the 

chloroplasts evolved from endosymbiosis of a prokaryote, as is the case with higher plants. Also, analysis of genetic material indicates 

a high degree of relatedness between green algae and terrestrial plants.  The life cycle of green algae is shown below.  Haploid spores 

give rise to a multicellular haploid leaf-like structure called a thallus. The thallus produces gametes. Green algae are isogamus, 

meaning they have only one type of gamete, rather than having separate male and female gametes. When two gametes meet, 

fertilization takes place and a diploid zygote is formed. The zygote then germinates, undergoes meiosis and forms haploid spores. The 

diploid phase of the life cycle is brief and unicellular. There are a few exceptions this general life cycle, such as the Ulva (sea lettuce), 

which has a multicellular diploid phase similar to that found in brown algae.  

 

1.2 Yellow-brown Algae, Brown Algae, and Diatoms  

These algae are distinguished from other algae and higher plants by the type of chlorophyll they use. While most algae and plants use 

chlorophyll a and b, these algae use chlorophyll a and c, but not b. Most are unicellular or colonial, and they usually reproduce 

asexually. Yellow-brown algae are mostly freshwater dwellers, while diatoms live in both fresh- and saltwater. Brown algae are 

almost exclusively saltwater dwellers.  Diatoms are somewhat distinct from other algae in this group. Their cell walls are box-like, 

with a top and bottom that are fitted together. The cell walls have a high silica content, giving them a glassy appearance. The shells of 

dead diatoms are used in polishing products and detergents. What makes them truly different from other primitive plant-like 

organisms is that their non- reproductive cells are normally diploid rather than haploid.  All brown algae are all multicellular. In 

addition, they are the largest of the algae that possess chlorophyll c, growing to lengths of 45 meters or more. The thallus may be flat 

or three dimensional in structure, but none possess the complex internal tissues of higher plants.  Unlike green and red algae, brown 

algae the life cycle of brown algae includes an alternation of generations.  This term describes a reproductive strategy that involves a 

succession of haploid and diploid phases. Spores produce a multicellular haploid thallus. The thallus produces isogamus gametes. 

Fertilization occurs when two gametes meet and a diploid zygote is formed. The zygote then gives rise to a multicellular diploid 

structure, which in some cases is indistinguishable from the haploid structure. The diploid thallus produces haploid spores through 

meiosis.  

 

1.3 Euglenoids  

The Euglenoids are the least algae-like of the algae. They are unicellular and motile, and they lack a key plant-like structure: the cell 

wall. For these reasons, they are often categorized as protests. Most euglenoids are photosynthetic, but some lack chlorophyll and are 

heterotrophic (requiring complex organic compounds of nitrogen and carbon for metabolic synthesis).  The structure of a typical 

euglenoid, Euglena is pictured below.  The euglena has several organelles typical of eukaryotes. The chloroplasts of the Euglena are 

surrounded by three membranes, indicating that they are the result of endosymbiosis of a eukaryote, most likely a green algal cell. 

Euglena also have a light sensitive stigma which allows them to move toward light sources for better photosynthesis. The two flagella 

found in the anterior invagination are not the same as the flagella found in prokaryotes. Figure 1.4 gives a comparison of the structures 

of eukaryotic and prokaryotic flagella. The flagella of Euglena are rooted in the cell membrane, and thus cannot rotate like those of 

prokaryotes. Instead, they beat back and forth in a whip-like motion.  

 

1.4 Dinoflagellates  
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Dinoflagellates are mostly unicellular. The cell wall of these algae is only present when in the cyst stage. Most species of 

dinoflagellates have two flagella. One typical flagellum extends behind the cell. The other, usually shorter flagellum lies in a groove 

encircling the cell.  Dinoflagellates are an important component of plankton, the primary producers of organic material in the oceans. 

While this makes them important as a food source, some species of dinoflagellates are poisonous. The Red Tides common off the 

coasts of Florida and Mexico are caused by dinoflagellates and can kill millions of fish. 

 

1.5 Red Algae  

Red algae are mostly multicellular marine seaweeds. Like the green algae and higher plants, their chloroplasts have a two membrane 

envelope; red algae is often placed in the kingdom Plantae. In addition to chlorophyll a and b, red algae have accessory pigments 

called phycocyanins and allphycocyanins that contribute to the red coloration of some species. Their reproductive cycle involves 

alternation of generations like that of the brown algae, though no red algae have flagellated gametes, while some brown algae do. 

 

1.6 Blue-green Algae (cyanobacteria)  

For many years, cyanobacteria, a group of photoautotrophic eubacteria, were mistakenly classified as algae. They formed the group 

called blue-green algae. The lack of a defined nucleus and organelles such as chloroplasts make it clear that these are in fact eubacteria 

rather than algae.  

 

Protozoa  

 

Protozoa are the animal-like protists. These unicellular eukaryotes lack cell walls. They are heterotrophic and feed on other 

microorganisms or on organic particles. Protozoa ingest their food in two ways. The first is a process called phagocytosis, in which a 

flexible portion of the cell membrane surrounds a food particle and engulfs it, bringing it into the cell in a vacuole. Phagocytosis is 

used to ingest other unicellular organisms or large particles. Smaller particles are ingested by pinocytosis. In this process, the particle 

is sucked into an invagination in the cell membrane, which then folds in on itself and pinches off from the cell membrane to become a 

smaller vacuole.  Protozoa are highly motile. The method by which they move can be used to group them into three types: 

kinetoplastids, ciliates, and sarcodina. 

 

2.1 Kinetoblastids  

The kinetoplastids move by means of one or more eukaryotic flagella. Eukaryotes and prokaryotes both have structures called flagella, 

but they are structurally and evolutionarily distinct. Many kinetoplastids function parasitically in animals, though some are free-living. 

 

2.2 Ciliates  

Ciliates move by means of rows of cilia. These hair-like structures are connected at their bases to a system of contractile fibers similar 

to a muscular system in higher animals. This allows the cilia to beat in a given pattern, either to move the cell or to wash food particles 

toward a primitive mouth. (Paramecium) 

 

2.3 Sarcodina  

Sarcodina have no flagella or cilia. They move by means of ameboid motion. Helped by filaments of a structural protein called actin, 

the cytoplasm of these protozoa can flow beneath the cell membrane into new branches called pseudopods, causing the cell to move in 

a given direction. Many sarcodina are parasites of the intestinal track and oral cavity of humans and other vertebrates. We are most 

familiar with the formless genus Ameba seen in Figure 2.4, but many sarcodina secrete hard silica- or calcium carbonate-based shells, 

sometimes in elaborate, species-specific shapes. Shells made of calcium carbonate have been significant in forming many of the 

world's limestone deposits. 

Slime Molds  

The slime molds warrant their own classification within Protista because of their unusual morphology. At some stages in their life 

cycle, they show clearly protozoan characteristics, but at other stages they become almost fungus-like. Slime molds fall into two 

distinct groups that are not closely related: the cellular slime molds and the true, or acellular, slime molds. A distinguishing 

morphological difference between the two groups is the vegetative state of cellular slime molds in a haploid ameboid cell, whereas the 

vegetative state of acellular slime molds is a multinucleate diploid ameboid mass called a plasmodium. Both groups grow in moist soil 

or decaying plant matter and are white, yellow, or red in color. 

 

FUNGI 

 

Basidiomycota – “Club Fungi” 

 

Ascomycota –  The Ascomycota are morphologically diverse. The group includes organisms from unicellular yeasts to complex cup 

fungi. There are 2000 identified genera and 30,000 species of Ascomycota. The unifying characteristic among these diverse groups is 

the presence of a reproductive structure known as the ascus, though in some cases it has a reduced role in the life cycle. As a group, 

they are economically important. Many are tree diseases, such as dutch elm disease and apple blights. The yeasts are used to produce 

alcoholic beverages and breads. The mold Penacillium is used to produce the anit-biotic penicillin. 
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Zygomycota – “The Conjugation Fungi” 

 

Fungi reproduce by:  Spores or budding 

 

VIRUSES – NONKINGDOM 

 

Because most viruses are extremely well adapted to their host organism, virus structure varies greatly. However, there are some 

general structural characteristics that all viruses share.  All viruses have a capsid or head region that contains its genetic material. The 

capsid is made of proteins and glycoproteins. Capsid contruction varies greatly among viruses, with most being specialized for a 

particular virus's host organism. Some viruses, mostly of the type infecting animals, have a membranous envelope surrounding their 

capsid. This allows viruses to penetrate host cells through membrane fusion. The virus's genetical material rests inside the capsid; that 

material can be either DNA, RNA, or even in some cases a limited number of enzymes. The type of genetic material a virus contains 

is used in classification, and is discussed in Virus Classification.  In addition to the head region, some viruses, mostly those that infect 

bacteria, have a tail region. The tail is an often elaborate protein structure. It aids in binding to the surface of the host cell and in the 

introduction of virus genetic material to the host cell. 

 

Viruses are classified based on if their genetic material is RNA or DNA. 
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