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Plants and animals are classified using the Linnaean taxonomy. It is a hierarchy system that organizes living things into groups based upon common features.The system operates on a 8-step cascading hierarchy that branches off from the top category ("domain’), which separates all living things into three buckets, down to ‘species’, which indicates a
specific animal.The eight levels (or ‘taxa’) of the hierarchy are shown below:DomainKingdomPhylum/DivisionClassOrderFamilyGenusSpeciesThis taxonomy was first proposed by Carl Lannaeus in his 1735 book Systema Naturea. Despite several modern adaptations, the Linnaean taxonomy remains the foundation for our current understanding of the
biological relationships between living things.Plural: DomainsThe domain is the top taxa in the biological classification system and sits above the kingdom taxa.There are three domains of life. They include Bacteria, Archaea, and Eukarya.Bacteria and Archaea are buckets that hold two broad types of microorganisms (often single-celled) whose cells do
not have membranes around the nucleus.Eukarya is the bucket that holds all life with a complex cell that has a membrane, nucleus, and organelles. Animals and plants both fit into the Eukarya bucket.Linnaeus didn’t actually come up with the ‘domain’ taxa. It was added to the Linnaean taxonomy by Carl Woese, Otto Kandler and Mark Wheelis in
1990.Plural: KingdomsThe kingdom is the second taxa in the biological classification system. It sits below domain and above phylum. There are six kingdoms.Below the domain level, living organisms branch out into six kingdoms. These kingdoms reveal the basic different types of living things: animals, plants, fungi, protozoa (single-celled organisms),
Chromista, and Bacteria.Linnaeus only proposed two kingdoms (plants vs animals). This was replaced by Whittaker’s five kingdom model in 1968 and then Cavalier-Smith’s six kingdom model in 1998.Here are the six kingdoms:The Animal Kingdom (Animalia): This kingdom contains all multi-cellular organisms that (with some exceptions) can move
around, breathe, eat, and reproduce sexually. There are over 1.5 million named animal species in the world today. This includes everything from humans to ants to jellyfish.The Plant Kingdom (Plantae): The plant kingdom includes most multi-cellular organisms that generate energy through sunlight via a process called photosynthesis. They generally
cannot move and more produce seeds as part of their reproduction. Examples include sunflowers, ferns, and pine trees.Fungi: Fungi used to be considered part of the plant kingdom but are now considered their own kingdom. They’re unique because they don’t get energy from the sun via photosynthesis, but actually digest other organic matter (they
eat!). Examples include mushrooms, molds, and yeasts.Protista: Protista are a class of organisms that don’t fit well within any other category, so they sit into this ‘leftover’ category that was named by its founder the “primitive forms” of life. They’re single-celled organisms. An example is algae.Eubacteria - Eubacteria and archaebacteria (discussed
next) are two separate types of bacteria. Eubacteria are single-celled organisms that live all around us. There are natural eubacteria in our food (especially yoghurt) and our intestines.Archaea - Archaea are the oldest living single-celled organisms and believed to be the original lifeforms. They were originally only believed to be found in extreme
environments like hot springs, but scientists have now discovered them all over the place. We call the archaea who live in extreme environments “extremophiles” and study them to try to find out how life began.Plural: Phyla / DivisionsPhylum and division are the third taxa in the biological classification system. They sits below kingdom and above
class. We use ‘phylum’ for animals and ‘divison’ for plants. There are 7 animal phyla and 12 plant divisions.There are 7 known animal phyla. Some recognizable ones are:Porifera - sponge-like animals found in the ocean (like spongebob squarepants!)Cnidaria - Marine animals like jellyfish, sea anemone, and coral. The world register of marine
species[1] lists over 11,000 varieties.Mollusca - Soft invertebrates such as snails, octopi, oysters, and squid. There are over 85,000 known species[2] of mollusca.Arthropoda - These are invertebrate animals that hold themselves up with exoskeletons rather than bones. Examples include spiders, crabs, lobsters, centipedes, and scorpions.Chordata -
These are vertebrates, meaning animals with skeletons. Most large animals fit into this category, including humans, dogs, alligators, and bears.There are 12 known plant divisions. Some recognizable ones are:Bryophyta - includes mosses and liverwortsFilicinophyta - includes ferns such as the lady fern, silver fern, and horsetailConiferophyta -
includes cone bearing trees such as the spruce, larch, pine, and fir treesAngiospermophyta - includes flowers such as the rose, sunflower, and lupinNote: Botanists are increasingly tuning to ‘clades’ rather than domains to categorize plants. Domains focus on common features, while clades focus on common ancestry. Unfortunately, there is no clear
taxonomy of clades at this time.Plural: ClassesClass is the fourth taxa in the biological classification system. It sits below phylum and above order.The ‘class’ taxa is where things get interesting as we can start to see distinct clusters of recognizable lifeforms at this level. We’ll focus specifically on chordata (vertebrate animals) and Angiospermophyta
(flowering plants) here.The phylum Chordata (commonly known as vertebrates) splits off into seven classes. Some of the most interesting classes within this phylum are:Amphibians - Cold-blooded vertebrates that live both in and out of water. Examples include frogs, toads, salamanders, newts.Reptiles - Cold-blooded vertebrates that (usually) live on
land, including lizards, snakes, turtles, and crocodiles.Birds (aves) - Warm-blooded, feathered animals that lay hard eggs and (usually) are able to fly. Mammals - Warm-blooded animals that usually have fur or hair and produce milk to feed their young. This includes humans as well as cows and dogs. The phylum Angiospermophyta (which are
flowering plants) splits off into two classes: monocots and dicots.Monocots - Monocots start out with a singular-part seed, have a branching root system, and parallel veins on their leaves. But the easiest way to identify them is by looking at the petals on their flower. If the flower has petals in multiples of three (3 or 6 petals), they’re a monocot!
Examples include irises and trilliums.Dicots - Dicots start out with a two-chambered seed, have a tap root system, and leaves that branch out like a maple leaf. Identify them by looking at their flowers which do not have petals in multiples of 3. Examples include roses, sunflowers, and violets.As with domains, classes are increasingly less common in
categorizing plants. These are being replaced with clades (groupings of plants with common ancestors). You may therefore see domains and classes either skipped entirely, or replaced with a list of ‘clades’ when categorizing plants.Plural: OrdersOrder is the fifth taxa in the biological classification system. It sits below class and above family.We break
down classes into orders. Let’s take a look again at one example from animals and one from plants.The animals class known as mammals can be broken down into over 25 different orders. Here are some recognizable ones:Carnivora - Animals that mostly eat meat. This includes bears, dogs, tigers, hyenas, raccoons, and walruses.Rodentia- Rodents
account for 40% of all mammals and are identifiable for the way they gnaw when they eat. Examples include squirrels, rats, mice, and beavers.Chiropptera - Better known as bats, these are the only mammals that can fly!Primates - Primates have advanced hands and feet (usually with opposable thumbs) and large brains, making them the most
advanced of all animals. Humans, monkeys, gorillas, and orangutans are all primates.The plants class known as dicots (one of the two classes of flowering plants) can be further broken down into dozens of different orders. Here are some recognizable ones:Rosales - You may recognize the root latin term for ‘rose’ in this name. This order includes
roses, but also many other recognizable flowering plants, like strawberries, raspberries, pears, apricots, and elms.Geraniales - You may think of ‘geraniums’ when you read this order, and indeed geraniums are a genus of the geraniales order. Bridal wreaths are another common plant in this order. Many Geraniales plants are used to make
perfumes.Sapindales - Genera and species of spindales include maple leaves, cashews, mangoes, and citrus fruits.Asterales - Common asterales you might find in your garden include daisies, sunflowers, and marigolds.Plural: FamiliesFamily is the sixth taxa in the biological classification system. It sits below order and above genus.Below orders are
families. Families are groups of animals that are usually observably related to the casual observer. Here are some examples from the animal and plant kingdoms.These are examples of animal families within the carnivora order:Canidae - The canine family fits includes dogs, wolves, foxes, and coyotes.Felidae - The feline family includes cats, lynx,
hyenas, tigers, lions, and jaguars.Ursidae - The Ursidae are bears and under this family exist multiple species including the grizzly bear, black bear, polar bear, and giant panda.Procyonidae - The Procyonidae family includes ringtails, raccoons, and olingos. There are many Procyonidae species in South America.These are examples of plant families
within the Rosales order:Urticaceae - This family within the Rosales order houses all 2,625 known species of nettles.Moraceae - The Moraceae family houses over 1,100 known species of plants including figs and mulberries.Rosaceae - The Rosaceae family, commonly known as the rose family, does house all known roses, but also houses many
common fruits including apricots, apples, pears, cherries, and peaches.Plural: GeneraGenus is the seventh taxa in the biological classification system. It sits below family and above species.At the genus level, we’'re getting specific enough that a species’ latin binomial name will contain the genus as the first word.For example, the wolf’s scientific
binomial name is Canis lupis. Here, we can instantly tell that it belongs to the genus Canis, while its species name is lupis. Always write the genus with a capital letter and italicize the full scientific name.The following are genera from the family Felidae:Felis - The Felis genus houses closely related species including the domestic cat (Felis catus),
European wildcat (Felis silvestris), African wildcat (Felis lybica), and Sand cat (Felis margarita).Leopardus - The Leopardus genus houses closely related species including the ocelot (Leopardus pardalis), Andean mountain cat (Leopardus jacobita), and Southern tiger cat (Leopardus guttulus).Lynx - The lynx genus houses closely related species
including the Eurasian lynx (Lynx lynx), bobcat (Lynx rufus), Canadian lynx (Lynx canadensis), and Iberian lynx (lynx pardinus).Puma - The puma genus houses just one species: the cougar (Puma concolor).Panthera - Includes tigers (Panthera tigris), lions (Panthera leo), and jaguars (Panthera onca).The following are genera from the family
Rosaceae:Malus - Includes the trees of all species of apple, including the common orchard apple (Malus domesticus) and sweet crabapple (Malus coronaria)Rosa - Includes all species of roses, including the common rose (Rosa rosa) and a white Chinese species (Rosa laevigatae)Fragaria - This genus contains the plants of all 20 species of strawberries
but no other berries.Prunus - This genus includes numerous edible fruits including plum trees (such as Prunus americana), cherry tree (such as Prunus avium), peach trees (such as Prunus persica), and apricot trees (such as Prunus armeniaca).Rubus - Includes many delicious berry plants including the raspberry plant (e.g. Rubus idaeus), blackberry
plant (e.g. Rubus laciniatus), and dewberry plant (e.g. Rubus aboriginum).Plural: SpeciesSpecies is the last taxa in the biological classification system. It sits below genus.The species is the exact animal or plant. This is the lowest level on the biological taxonomy.We can generally identify a species because all animals within the species share a
fundamentally similar DNA sequence and are able to breed with one another.However, there are some instances of interbreeding at the higher taxa of genus. Different species within the Canis genus, for example, can interbreed, which leads to hybrid animals such as Coywolves (a cross between a coyote and a wolf).The following bears belong to the
genus Ursus, which is a step under the family Ursidae (Bear).Polar Bear - The polar bear’s species is U. maritimus and its binomial name is Ursus maritimus.Black Bear - The American black bear’s species is U. maritimus and its binomial name is Ursus maritimus.Brown Bear - The brown bear’s species is U. arctos and its binomial name is Ursus
arctos because it belongs to the Ursus genus. The North American grizzly bear (Ursus arctos horribilis) belongs to this species as they share genes and can interbreed.Note that the giant panda (Ailuropoda melanoleuca), sun bear (Helarctos malayanus) and spectacled bear (Tremarctos ornatus) are not in the above list because they belong to the
same bear family (Ursidae) but different genera (Ailuropoda, Helarctos and Tremarctos respectively).The following plants belong to the genus Prunus:Plum Trees - There are several species of plum tree. The common American plum tree is P. americana and its binomial name is Prunus americana.Cherry Trees - There are several species of cherry
trees, such as the common P. avium, with the binomial name Prunus avium.Peach Trees - There are also several species of peach trees, such as the species P. persica, with the binomial name Prunus persica.Apricot Trees - The common American apricot tree is P. armeniaca, with the binomial name Prunus
armeniaca.KingdomAnimaliaPhylumChordataClassMammaliaOrderCarnivoraFamilyUrsidaeGenusUrsusSpeciesUrsus americanusKingdomAnimaliaPhylumChordataClassMammaliaOrderPrimatesFamilyHominidaeGenusHomoSpeciesHomo sapiensKingdomAnimaliaPhylumChordataClassMammaliaOrderCarnivoraFamilyCanidaeGenusCanisSpeciesCanis
lupusKingdomAnimaliaPhylumArthropodaClassArachnidaOrderAraneaeFamilySicariidaeGenusLoxoscelesSpeciesLoxosceles reclusaKingdom Plantae Division Angiospermae*ClassTracheophyta*OrderAsteralesFamilyAsteraceaeGenusHelianthusSpeciesHelianthus annuusKingdomPlantae
DivisionPinophyta*ClassPinopsida*OrderPinalesFamilyPinaceaeGenusPinusSpeciesPinus sylvestrisKingdomPlantaeDivision Angiospermae*Class Dicotyledonae*Order RosalesFamily RosaceaeGenusMalusSpeciesMalus domesticaKingdomPlantae DivisionAngiospermae*ClassDicotyledonae*OrderRosalesFamilyRosaceaeGenusRosaSpeciesRosa
Stellata*As our understanding of plants evolves, classifications at the level of domain and class are becoming less valuable for describing plant groupings. It may be more useful to examine clades (groups of plants with common ancestors which do not fit neatly onto the Linnaean taxonomy) at the higher taxa for plants.The Linnaean taxonomy enables
scientists to categorize animals based on genetic similarities and relationships. This allows us to gain a better understanding of evolutionary theory, the movement and spread of animals over time, and relationships between current animals and extinct species. Knowledge of this taxonomy also helps laypeople develop a deeper understanding of
animals and their relationships to one another when their binomial names are used in news and research reports. Plants and animals are classified using the Linnaean taxonomy. It is a hierarchy system that organizes living things into groups based upon common features.The system operates on a 8-step cascading hierarchy that branches off from the
top category (‘domain’), which separates all living things into three buckets, down to ‘species’, which indicates a specific animal.The eight levels (or ‘taxa’) of the hierarchy are shown below:DomainKingdomPhylum/DivisionClassOrderFamilyGenusSpeciesThis taxonomy was first proposed by Carl Lannaeus in his 1735 book Systema Naturea. Despite
several modern adaptations, the Linnaean taxonomy remains the foundation for our current understanding of the biological relationships between living things.Plural: DomainsThe domain is the top taxa in the biological classification system and sits above the kingdom taxa.There are three domains of life. They include Bacteria, Archaea, and
Eukarya.Bacteria and Archaea are buckets that hold two broad types of microorganisms (often single-celled) whose cells do not have membranes around the nucleus.Eukarya is the bucket that holds all life with a complex cell that has a membrane, nucleus, and organelles. Animals and plants both fit into the Eukarya bucket.Linnaeus didn’t actually
come up with the ‘domain’ taxa. It was added to the Linnaean taxonomy by Carl Woese, Otto Kandler and Mark Wheelis in 1990.Plural: KingdomsThe kingdom is the second taxa in the biological classification system. It sits below domain and above phylum. There are six kingdoms.Below the domain level, living organisms branch out into six kingdoms.
These kingdoms reveal the basic different types of living things: animals, plants, fungi, protozoa (single-celled organisms), Chromista, and Bacteria.Linnaeus only proposed two kingdoms (plants vs animals). This was replaced by Whittaker’s five kingdom model in 1968 and then Cavalier-Smith’s six kingdom model in 1998.Here are the six
kingdoms:The Animal Kingdom (Animalia): This kingdom contains all multi-cellular organisms that (with some exceptions) can move around, breathe, eat, and reproduce sexually. There are over 1.5 million named animal species in the world today. This includes everything from humans to ants to jellyfish.The Plant Kingdom (Plantae): The plant
kingdom includes most multi-cellular organisms that generate energy through sunlight via a process called photosynthesis. They generally cannot move and more produce seeds as part of their reproduction. Examples include sunflowers, ferns, and pine trees.Fungi: Fungi used to be considered part of the plant kingdom but are now considered their
own kingdom. They’re unique because they don’t get energy from the sun via photosynthesis, but actually digest other organic matter (they eat!). Examples include mushrooms, molds, and yeasts.Protista: Protista are a class of organisms that don’t fit well within any other category, so they sit into this ‘leftover’ category that was named by its founder
the “primitive forms” of life. They're single-celled organisms. An example is algae.Eubacteria - Eubacteria and archaebacteria (discussed next) are two separate types of bacteria. Eubacteria are single-celled organisms that live all around us. There are natural eubacteria in our food (especially yoghurt) and our intestines.Archaea - Archaea are the
oldest living single-celled organisms and believed to be the original lifeforms. They were originally only believed to be found in extreme environments like hot springs, but scientists have now discovered them all over the place. We call the archaea who live in extreme environments “extremophiles” and study them to try to find out how life
began.Plural: Phyla / DivisionsPhylum and division are the third taxa in the biological classification system. They sits below kingdom and above class. We use ‘phylum’ for animals and ‘divison’ for plants. There are 7 animal phyla and 12 plant divisions.There are 7 known animal phyla. Some recognizable ones are:Porifera - sponge-like animals found in
the ocean (like spongebob squarepants!)Cnidaria - Marine animals like jellyfish, sea anemone, and coral. The world register of marine species[1] lists over 11,000 varieties.Mollusca - Soft invertebrates such as snails, octopi, oysters, and squid. There are over 85,000 known species[2] of mollusca.Arthropoda - These are invertebrate animals that hold
themselves up with exoskeletons rather than bones. Examples include spiders, crabs, lobsters, centipedes, and scorpions.Chordata - These are vertebrates, meaning animals with skeletons. Most large animals fit into this category, including humans, dogs, alligators, and bears.There are 12 known plant divisions. Some recognizable ones are:Bryophyta
- includes mosses and liverwortsFilicinophyta - includes ferns such as the lady fern, silver fern, and horsetailConiferophyta - includes cone bearing trees such as the spruce, larch, pine, and fir treesAngiospermophyta - includes flowers such as the rose, sunflower, and lupinNote: Botanists are increasingly tuning to ‘clades’ rather than domains to
categorize plants. Domains focus on common features, while clades focus on common ancestry. Unfortunately, there is no clear taxonomy of clades at this time.Plural: ClassesClass is the fourth taxa in the biological classification system. It sits below phylum and above order.The ‘class’ taxa is where things get interesting as we can start to see distinct
clusters of recognizable lifeforms at this level. We’'ll focus specifically on chordata (vertebrate animals) and Angiospermophyta (flowering plants) here.The phylum Chordata (commonly known as vertebrates) splits off into seven classes. Some of the most interesting classes within this phylum are:Amphibians - Cold-blooded vertebrates that live both in
and out of water. Examples include frogs, toads, salamanders, newts.Reptiles - Cold-blooded vertebrates that (usually) live on land, including lizards, snakes, turtles, and crocodiles.Birds (aves) - Warm-blooded, feathered animals that lay hard eggs and (usually) are able to fly. Mammals - Warm-blooded animals that usually have fur or hair and
produce milk to feed their young. This includes humans as well as cows and dogs. The phylum Angiospermophyta (which are flowering plants) splits off into two classes: monocots and dicots.Monocots - Monocots start out with a singular-part seed, have a branching root system, and parallel veins on their leaves. But the easiest way to identify them is
by looking at the petals on their flower. If the flower has petals in multiples of three (3 or 6 petals), they’re a monocot! Examples include irises and trilliums.Dicots - Dicots start out with a two-chambered seed, have a tap root system, and leaves that branch out like a maple leaf. Identify them by looking at their flowers which do not have petals in
multiples of 3. Examples include roses, sunflowers, and violets.As with domains, classes are increasingly less common in categorizing plants. These are being replaced with clades (groupings of plants with common ancestors). You may therefore see domains and classes either skipped entirely, or replaced with a list of ‘clades’ when categorizing
plants.Plural: OrdersOrder is the fifth taxa in the biological classification system. It sits below class and above family.We break down classes into orders. Let’s take a look again at one example from animals and one from plants.The animals class known as mammals can be broken down into over 25 different orders. Here are some recognizable
ones:Carnivora - Animals that mostly eat meat. This includes bears, dogs, tigers, hyenas, raccoons, and walruses.Rodentia- Rodents account for 40% of all mammals and are identifiable for the way they gnaw when they eat. Examples include squirrels, rats, mice, and beavers.Chiropptera - Better known as bats, these are the only mammals that can
fly!Primates - Primates have advanced hands and feet (usually with opposable thumbs) and large brains, making them the most advanced of all animals. Humans, monkeys, gorillas, and orangutans are all primates.The plants class known as dicots (one of the two classes of flowering plants) can be further broken down into dozens of different orders.
Here are some recognizable ones:Rosales - You may recognize the root latin term for ‘rose’ in this name. This order includes roses, but also many other recognizable flowering plants, like strawberries, raspberries, pears, apricots, and elms.Geraniales - You may think of ‘geraniums’ when you read this order, and indeed geraniums are a genus of the
geraniales order. Bridal wreaths are another common plant in this order. Many Geraniales plants are used to make perfumes.Sapindales - Genera and species of spindales include maple leaves, cashews, mangoes, and citrus fruits.Asterales - Common asterales you might find in your garden include daisies, sunflowers, and marigolds.Plural:
FamiliesFamily is the sixth taxa in the biological classification system. It sits below order and above genus.Below orders are families. Families are groups of animals that are usually observably related to the casual observer. Here are some examples from the animal and plant kingdoms.These are examples of animal families within the carnivora
order:Canidae - The canine family fits includes dogs, wolves, foxes, and coyotes.Felidae - The feline family includes cats, lynx, hyenas, tigers, lions, and jaguars.Ursidae - The Ursidae are bears and under this family exist multiple species including the grizzly bear, black bear, polar bear, and giant panda.Procyonidae - The Procyonidae family includes
ringtails, raccoons, and olingos. There are many Procyonidae species in South America.These are examples of plant families within the Rosales order:Urticaceae - This family within the Rosales order houses all 2,625 known species of nettles.Moraceae - The Moraceae family houses over 1,100 known species of plants including figs and
mulberries.Rosaceae - The Rosaceae family, commonly known as the rose family, does house all known roses, but also houses many common fruits including apricots, apples, pears, cherries, and peaches.Plural: GeneraGenus is the seventh taxa in the biological classification system. It sits below family and above species.At the genus level, we’'re
getting specific enough that a species’ latin binomial name will contain the genus as the first word.For example, the wolf’s scientific binomial name is Canis lupis. Here, we can instantly tell that it belongs to the genus Canis, while its species name is lupis. Always write the genus with a capital letter and italicize the full scientific name.The following
are genera from the family Felidae:Felis - The Felis genus houses closely related species including the domestic cat (Felis catus), European wildcat (Felis silvestris), African wildcat (Felis lybica), and Sand cat (Felis margarita).Leopardus - The Leopardus genus houses closely related species including the ocelot (Leopardus pardalis), Andean mountain
cat (Leopardus jacobita), and Southern tiger cat (Leopardus guttulus).Lynx - The lynx genus houses closely related species including the Eurasian lynx (Lynx lynx), bobcat (Lynx rufus), Canadian lynx (Lynx canadensis), and Iberian lynx (lynx pardinus).Puma - The puma genus houses just one species: the cougar (Puma concolor).Panthera - Includes
tigers (Panthera tigris), lions (Panthera leo), and jaguars (Panthera onca).The following are genera from the family Rosaceae:Malus - Includes the trees of all species of apple, including the common orchard apple (Malus domesticus) and sweet crabapple (Malus coronaria)Rosa - Includes all species of roses, including the common rose (Rosa rosa) and
a white Chinese species (Rosa laevigatae)Fragaria - This genus contains the plants of all 20 species of strawberries but no other berries.Prunus - This genus includes numerous edible fruits including plum trees (such as Prunus americana), cherry tree (such as Prunus avium), peach trees (such as Prunus persica), and apricot trees (such as Prunus
armeniaca).Rubus - Includes many delicious berry plants including the raspberry plant (e.g. Rubus idaeus), blackberry plant (e.g. Rubus laciniatus), and dewberry plant (e.g. Rubus aboriginum).Plural: SpeciesSpecies is the last taxa in the biological classification system. It sits below genus.The species is the exact animal or plant. This is the lowest
level on the biological taxonomy.We can generally identify a species because all animals within the species share a fundamentally similar DNA sequence and are able to breed with one another.However, there are some instances of interbreeding at the higher taxa of genus. Different species within the Canis genus, for example, can interbreed, which
leads to hybrid animals such as Coywolves (a cross between a coyote and a wolf).The following bears belong to the genus Ursus, which is a step under the family Ursidae (Bear).Polar Bear - The polar bear’s species is U. maritimus and its binomial name is Ursus maritimus.Black Bear - The American black bear’s species is U. maritimus and its
binomial name is Ursus maritimus.Brown Bear - The brown bear’s species is U. arctos and its binomial name is Ursus arctos because it belongs to the Ursus genus. The North American grizzly bear (Ursus arctos horribilis) belongs to this species as they share genes and can interbreed.Note that the giant panda (Ailuropoda melanoleuca), sun bear
(Helarctos malayanus) and spectacled bear (Tremarctos ornatus) are not in the above list because they belong to the same bear family (Ursidae) but different genera (Ailuropoda, Helarctos and Tremarctos respectively).The following plants belong to the genus Prunus:Plum Trees - There are several species of plum tree. The common American plum
tree is P. americana and its binomial name is Prunus americana.Cherry Trees - There are several species of cherry trees, such as the common P. avium, with the binomial name Prunus avium.Peach Trees - There are also several species of peach trees, such as the species P. persica, with the binomial name Prunus persica.Apricot Trees - The common
American apricot tree is P. armeniaca, with the binomial name Prunus armeniaca.KingdomAnimaliaPhylumChordataClassMammaliaOrderCarnivoraFamilyUrsidaeGenusUrsusSpeciesUrsus americanusKingdomAnimaliaPhylumChordataClassMammaliaOrderPrimatesFamilyHominidaeGenusHomoSpeciesHomo
sapiensKingdomAnimaliaPhylumChordataClassMammaliaOrderCarnivoraFamilyCanidaeGenusCanisSpeciesCanis lupusKingdomAnimaliaPhylumArthropodaClassArachnidaOrderAraneaeFamilySicariidaeGenusLoxoscelesSpeciesLoxosceles reclusaKingdom Plantae Division
Angiospermae*ClassTracheophyta*OrderAsteralesFamilyAsteraceaeGenusHelianthusSpeciesHelianthus annuusKingdomPlantae DivisionPinophyta*ClassPinopsida*OrderPinalesFamilyPinaceaeGenusPinusSpeciesPinus sylvestrisKingdomPlantaeDivision Angiospermae*Class Dicotyledonae*Order RosalesFamily RosaceaeGenusMalusSpeciesMalus
domesticaKingdomPlantae DivisionAngiospermae*ClassDicotyledonae*OrderRosalesFamilyRosaceaeGenusRosaSpeciesRosa Stellata*As our understanding of plants evolves, classifications at the level of domain and class are becoming less valuable for describing plant groupings. It may be more useful to examine clades (groups of plants with common
ancestors which do not fit neatly onto the Linnaean taxonomy) at the higher taxa for plants.The Linnaean taxonomy enables scientists to categorize animals based on genetic similarities and relationships. This allows us to gain a better understanding of evolutionary theory, the movement and spread of animals over time, and relationships between
current animals and extinct species. Knowledge of this taxonomy also helps laypeople develop a deeper understanding of animals and their relationships to one another when their binomial names are used in news and research reports. Plants and animals are classified using the Linnaean taxonomy. It is a hierarchy system that organizes living things
into groups based upon common features.The system operates on a 8-step cascading hierarchy that branches off from the top category ("domain’), which separates all living things into three buckets, down to ‘species’, which indicates a specific animal.The eight levels (or ‘taxa’) of the hierarchy are shown
below:DomainKingdomPhylum/DivisionClassOrderFamilyGenusSpeciesThis taxonomy was first proposed by Carl Lannaeus in his 1735 book Systema Naturea. Despite several modern adaptations, the Linnaean taxonomy remains the foundation for our current understanding of the biological relationships between living things.Plural: DomainsThe
domain is the top taxa in the biological classification system and sits above the kingdom taxa.There are three domains of life. They include Bacteria, Archaea, and Eukarya.Bacteria and Archaea are buckets that hold two broad types of microorganisms (often single-celled) whose cells do not have membranes around the nucleus.Eukarya is the bucket
that holds all life with a complex cell that has a membrane, nucleus, and organelles. Animals and plants both fit into the Eukarya bucket.Linnaeus didn’t actually come up with the ‘domain’ taxa. It was added to the Linnaean taxonomy by Carl Woese, Otto Kandler and Mark Wheelis in 1990.Plural: KingdomsThe kingdom is the second taxa in the
biological classification system. It sits below domain and above phylum. There are six kingdoms.Below the domain level, living organisms branch out into six kingdoms. These kingdoms reveal the basic different types of living things: animals, plants, fungi, protozoa (single-celled organisms), Chromista, and Bacteria.Linnaeus only proposed two
kingdoms (plants vs animals). This was replaced by Whittaker’s five kingdom model in 1968 and then Cavalier-Smith’s six kingdom model in 1998.Here are the six kingdoms:The Animal Kingdom (Animalia): This kingdom contains all multi-cellular organisms that (with some exceptions) can move around, breathe, eat, and reproduce sexually. There are
over 1.5 million named animal species in the world today. This includes everything from humans to ants to jellyfish.The Plant Kingdom (Plantae): The plant kingdom includes most multi-cellular organisms that generate energy through sunlight via a process called photosynthesis. They generally cannot move and more produce seeds as part of their
reproduction. Examples include sunflowers, ferns, and pine trees.Fungi: Fungi used to be considered part of the plant kingdom but are now considered their own kingdom. They’re unique because they don’t get energy from the sun via photosynthesis, but actually digest other organic matter (they eat!). Examples include mushrooms, molds, and
yeasts.Protista: Protista are a class of organisms that don’t fit well within any other category, so they sit into this ‘leftover’ category that was named by its founder the “primitive forms” of life. They’'re single-celled organisms. An example is algae.Eubacteria - Eubacteria and archaebacteria (discussed next) are two separate types of bacteria.
Eubacteria are single-celled organisms that live all around us. There are natural eubacteria in our food (especially yoghurt) and our intestines.Archaea - Archaea are the oldest living single-celled organisms and believed to be the original lifeforms. They were originally only believed to be found in extreme environments like hot springs, but scientists
have now discovered them all over the place. We call the archaea who live in extreme environments “extremophiles” and study them to try to find out how life began.Plural: Phyla / DivisionsPhylum and division are the third taxa in the biological classification system. They sits below kingdom and above class. We use ‘phylum’ for animals and ‘divison’
for plants. There are 7 animal phyla and 12 plant divisions.There are 7 known animal phyla. Some recognizable ones are:Porifera - sponge-like animals found in the ocean (like spongebob squarepants!)Cnidaria - Marine animals like jellyfish, sea anemone, and coral. The world register of marine species[1] lists over 11,000 varieties.Mollusca - Soft
invertebrates such as snails, octopi, oysters, and squid. There are over 85,000 known species[2] of mollusca.Arthropoda - These are invertebrate animals that hold themselves up with exoskeletons rather than bones. Examples include spiders, crabs, lobsters, centipedes, and scorpions.Chordata - These are vertebrates, meaning animals with skeletons.
Most large animals fit into this category, including humans, dogs, alligators, and bears.There are 12 known plant divisions. Some recognizable ones are:Bryophyta - includes mosses and liverwortsFilicinophyta - includes ferns such as the lady fern, silver fern, and horsetailConiferophyta - includes cone bearing trees such as the spruce, larch, pine, and
fir treesAngiospermophyta - includes flowers such as the rose, sunflower, and lupinNote: Botanists are increasingly tuning to ‘clades’ rather than domains to categorize plants. Domains focus on common features, while clades focus on common ancestry. Unfortunately, there is no clear taxonomy of clades at this time.Plural: ClassesClass is the fourth
taxa in the biological classification system. It sits below phylum and above order.The ‘class’ taxa is where things get interesting as we can start to see distinct clusters of recognizable lifeforms at this level. We’ll focus specifically on chordata (vertebrate animals) and Angiospermophyta (flowering plants) here.The phylum Chordata (commonly known
as vertebrates) splits off into seven classes. Some of the most interesting classes within this phylum are:Amphibians - Cold-blooded vertebrates that live both in and out of water. Examples include frogs, toads, salamanders, newts.Reptiles - Cold-blooded vertebrates that (usually) live on land, including lizards, snakes, turtles, and crocodiles.Birds
(aves) - Warm-blooded, feathered animals that lay hard eggs and (usually) are able to fly. Mammals - Warm-blooded animals that usually have fur or hair and produce milk to feed their young. This includes humans as well as cows and dogs. The phylum Angiospermophyta (which are flowering plants) splits off into two classes: monocots and
dicots.Monocots - Monocots start out with a singular-part seed, have a branching root system, and parallel veins on their leaves. But the easiest way to identify them is by looking at the petals on their flower. If the flower has petals in multiples of three (3 or 6 petals), they’re a monocot! Examples include irises and trilliums.Dicots - Dicots start out
with a two-chambered seed, have a tap root system, and leaves that branch out like a maple leaf. Identify them by looking at their flowers which do not have petals in multiples of 3. Examples include roses, sunflowers, and violets.As with domains, classes are increasingly less common in categorizing plants. These are being replaced with clades
(groupings of plants with common ancestors). You may therefore see domains and classes either skipped entirely, or replaced with a list of ‘clades’ when categorizing plants.Plural: OrdersOrder is the fifth taxa in the biological classification system. It sits below class and above family.We break down classes into orders. Let’s take a look again at one
example from animals and one from plants.The animals class known as mammals can be broken down into over 25 different orders. Here are some recognizable ones:Carnivora - Animals that mostly eat meat. This includes bears, dogs, tigers, hyenas, raccoons, and walruses.Rodentia- Rodents account for 40% of all mammals and are identifiable for
the way they gnaw when they eat. Examples include squirrels, rats, mice, and beavers.Chiropptera - Better known as bats, these are the only mammals that can fly!Primates - Primates have advanced hands and feet (usually with opposable thumbs) and large brains, making them the most advanced of all animals. Humans, monkeys, gorillas, and
orangutans are all primates.The plants class known as dicots (one of the two classes of flowering plants) can be further broken down into dozens of different orders. Here are some recognizable ones:Rosales - You may recognize the root latin term for ‘rose’ in this name. This order includes roses, but also many other recognizable flowering plants, like
strawberries, raspberries, pears, apricots, and elms.Geraniales - You may think of ‘geraniums’ when you read this order, and indeed geraniums are a genus of the geraniales order. Bridal wreaths are another common plant in this order. Many Geraniales plants are used to make perfumes.Sapindales - Genera and species of spindales include maple
leaves, cashews, mangoes, and citrus fruits.Asterales - Common asterales you might find in your garden include daisies, sunflowers, and marigolds.Plural: FamiliesFamily is the sixth taxa in the biological classification system. It sits below order and above genus.Below orders are families. Families are groups of animals that are usually observably
related to the casual observer. Here are some examples from the animal and plant kingdoms.These are examples of animal families within the carnivora order:Canidae - The canine family fits includes dogs, wolves, foxes, and coyotes.Felidae - The feline family includes cats, lynx, hyenas, tigers, lions, and jaguars.Ursidae - The Ursidae are bears and
under this family exist multiple species including the grizzly bear, black bear, polar bear, and giant panda.Procyonidae - The Procyonidae family includes ringtails, raccoons, and olingos. There are many Procyonidae species in South America.These are examples of plant families within the Rosales order:Urticaceae - This family within the Rosales
order houses all 2,625 known species of nettles.Moraceae - The Moraceae family houses over 1,100 known species of plants including figs and mulberries.Rosaceae - The Rosaceae family, commonly known as the rose family, does house all known roses, but also houses many common fruits including apricots, apples, pears, cherries, and
peaches.Plural: GeneraGenus is the seventh taxa in the biological classification system. It sits below family and above species.At the genus level, we’re getting specific enough that a species’ latin binomial name will contain the genus as the first word.For example, the wolf’s scientific binomial name is Canis lupis. Here, we can instantly tell that it
belongs to the genus Canis, while its species name is lupis. Always write the genus with a capital letter and italicize the full scientific name.The following are genera from the family Felidae:Felis - The Felis genus houses closely related species including the domestic cat (Felis catus), European wildcat (Felis silvestris), African wildcat (Felis lybica),
and Sand cat (Felis margarita).Leopardus - The Leopardus genus houses closely related species including the ocelot (Leopardus pardalis), Andean mountain cat (Leopardus jacobita), and Southern tiger cat (Leopardus guttulus).Lynx - The lynx genus houses closely related species including the Eurasian lynx (Lynx lynx), bobcat (Lynx rufus), Canadian
lynx (Lynx canadensis), and Iberian lynx (lynx pardinus).Puma - The puma genus houses just one species: the cougar (Puma concolor).Panthera - Includes tigers (Panthera tigris), lions (Panthera leo), and jaguars (Panthera onca).The following are genera from the family Rosaceae:Malus - Includes the trees of all species of apple, including the common
orchard apple (Malus domesticus) and sweet crabapple (Malus coronaria)Rosa - Includes all species of roses, including the common rose (Rosa rosa) and a white Chinese species (Rosa laevigatae)Fragaria - This genus contains the plants of all 20 species of strawberries but no other berries.Prunus - This genus includes numerous edible fruits
including plum trees (such as Prunus americana), cherry tree (such as Prunus avium), peach trees (such as Prunus persica), and apricot trees (such as Prunus armeniaca).Rubus - Includes many delicious berry plants including the raspberry plant (e.g. Rubus idaeus), blackberry plant (e.g. Rubus laciniatus), and dewberry plant (e.g. Rubus
aboriginum).Plural: SpeciesSpecies is the last taxa in the biological classification system. It sits below genus.The species is the exact animal or plant. This is the lowest level on the biological taxonomy.We can generally identify a species because all animals within the species share a fundamentally similar DNA sequence and are able to breed with one
another.However, there are some instances of interbreeding at the higher taxa of genus. Different species within the Canis genus, for example, can interbreed, which leads to hybrid animals such as Coywolves (a cross between a coyote and a wolf).The following bears belong to the genus Ursus, which is a step under the family Ursidae (Bear).Polar
Bear - The polar bear’s species is U. maritimus and its binomial name is Ursus maritimus.Black Bear - The American black bear’s species is U. maritimus and its binomial name is Ursus maritimus.Brown Bear - The brown bear’s species is U. arctos and its binomial name is Ursus arctos because it belongs to the Ursus genus. The North American
grizzly bear (Ursus arctos horribilis) belongs to this species as they share genes and can interbreed.Note that the giant panda (Ailuropoda melanoleuca), sun bear (Helarctos malayanus) and spectacled bear (Tremarctos ornatus) are not in the above list because they belong to the same bear family (Ursidae) but different genera (Ailuropoda, Helarctos
and Tremarctos respectively).The following plants belong to the genus Prunus:Plum Trees - There are several species of plum tree. The common American plum tree is P. americana and its binomial name is Prunus americana.Cherry Trees - There are several species of cherry trees, such as the common P. avium, with the binomial name Prunus
avium.Peach Trees - There are also several species of peach trees, such as the species P. persica, with the binomial name Prunus persica.Apricot Trees - The common American apricot tree is P. armeniaca, with the binomial name Prunus
armeniaca.KingdomAnimaliaPhylumChordataClassMammaliaOrderCarnivoraFamilyUrsidaeGenusUrsusSpeciesUrsus americanusKingdomAnimaliaPhylumChordataClassMammaliaOrderPrimatesFamilyHominidaeGenusHomoSpeciesHomo sapiensKingdomAnimaliaPhylumChordataClassMammaliaOrderCarnivoraFamilyCanidaeGenusCanisSpeciesCanis
lupusKingdomAnimaliaPhylumArthropodaClassArachnidaOrderAraneaeFamilySicariidaeGenusLoxoscelesSpeciesLoxosceles reclusaKingdom Plantae Division Angiospermae*ClassTracheophyta*OrderAsteralesFamilyAsteraceaeGenusHelianthusSpeciesHelianthus annuusKingdomPlantae
DivisionPinophyta*ClassPinopsida*OrderPinalesFamilyPinaceaeGenusPinusSpeciesPinus sylvestrisKingdomPlantaeDivision Angiospermae*Class Dicotyledonae*Order RosalesFamily RosaceaeGenusMalusSpeciesMalus domesticaKingdomPlantae DivisionAngiospermae*ClassDicotyledonae*OrderRosalesFamilyRosaceaeGenusRosaSpeciesRosa
Stellata*As our understanding of plants evolves, classifications at the level of domain and class are becoming less valuable for describing plant groupings. It may be more useful to examine clades (groups of plants with common ancestors which do not fit neatly onto the Linnaean taxonomy) at the higher taxa for plants.The Linnaean taxonomy enables
scientists to categorize animals based on genetic similarities and relationships. This allows us to gain a better understanding of evolutionary theory, the movement and spread of animals over time, and relationships between current animals and extinct species. Knowledge of this taxonomy also helps laypeople develop a deeper understanding of
animals and their relationships to one another when their binomial names are used in news and research reports. Quantitative observation is the type of observation that deals in quantifiable variables, things that you can use numbers to express. In contrast, qualitative observation focuses...Read more Push and pull factors of migration are driven by
the push of conflict, extreme hardship, war, lack of economic opportunities, etc. combined with the pull...Read more One of the main factors to take into account when looking at an IQ score is the age of the person that has taken the...Read more An experimental control is used in scientific experiments to minimize the effect of variables which are not
the interest of the study. The control can...Read more The highest IQ possible in the world is theoretically 200, although some people have been known to have an IQ of above 200. Let’s discuss how...Read more The 3 types of volcanoes are stratovolcano (also known as a composite volcano), cinder cone volcano, and shield volcano. Each one is
different in its...Read more Broadly speaking, the general public doesn’t read scientific journals. Most people subscribe to magazines like Time or Reader’s Digest, not academic publications like Nature or Science. Yet this doesn’t mean that scientific...Read more A great debate of United States politics in the 20th century rages on. The moment
Donald Trump took to the White House as the unlikeliest...Read more Imagine getting on a plane in London, taking a three-hour nap, and then waking up in New York City. For the start-up company Boom Supersonic,...Read more Planes don’t just disappear. On March 8th, 2014, people all around the world said some version of that sentence to
themselves as global media outlets...Read more When the editors of the popular United Kingdom-based publication The Guardian decided to publish an article with the title, “Want to fight climate change? Have...Read more Science Biology Branches of Biology taxonomy, in a broad sense the science of classification, but more strictly the classification
of living and extinct organisms—i.e., biological classification. The term is derived from the Greek taxis (“arrangement”) and nomos (“law”). Taxonomy is, therefore, the methodology and principles of systematic botany and zoology and sets up arrangements of the kinds of plants and animals in hierarchies of superior and subordinate groups. Among
biologists the Linnaean system of binomial nomenclature, created by Swedish naturalist Carolus Linnaeus in the 1750s, is internationally accepted.Popularly, classifications of living organisms arise according to need and are often superficial. Anglo-Saxon terms such as worm and fish have been used to refer, respectively, to any creeping thing—snake,
earthworm, intestinal parasite, or dragon—and to any swimming or aquatic thing. Although the term fish is common to the names shellfish, crayfish, and starfish, there are more anatomical differences between a shellfish and a starfish than there are between a bony fish and a man. Vernacular names vary widely. The American robin (Turdus
migratorius), for example, is not the English robin (Erithacus rubecula), and the mountain ash (Sorbus) has only a superficial resemblance to a true ash.Biologists, however, have attempted to view all living organisms with equal thoroughness and thus have devised a formal classification. A formal classification provides the basis for a relatively
uniform and internationally understood nomenclature, thereby simplifying cross-referencing and retrieval of information.The usage of the terms taxonomy and systematics with regard to biological classification varies greatly. American evolutionist Ernst Mayr has stated that “taxonomy is the theory and practice of classifying organisms” and
“systematics is the science of the diversity of organisms”; the latter in such a sense, therefore, has considerable interrelations with evolution, ecology, genetics, behaviour, and comparative physiology that taxonomy need not have. People who live close to nature usually have an excellent working knowledge of the elements of the local fauna and flora
important to them and also often recognize many of the larger groups of living things (e.g., fishes, birds, and mammals). Their knowledge, however, is according to need, and such people generalize only rarely. However, some of the earliest forays into formal, but limited, classification were undertaken by the ancient Chinese and ancient Egyptians. In
China a catalog of 365 species of medicinal plants became the basis of later hydrological studies. Although the catalog is attributed to the mythical Chinese emperor Shennong who lived about 2700 bce, the catalog was likely written about the beginning of the first millennium ce. Similarly, ancient Egyptian medical papyri dating from 1700 to 1600
bce provided descriptions of various medicinal plants, along with directions on how they could be used to treat illnesses and injuries. The first great generalizer in Western classification was Aristotle, who virtually invented the science of logic, of which for 2,000 years classification was a part. Greeks had constant contact with the sea and marine life,
and Aristotle seems to have studied it intensively during his stay on the island of Lesbos. In his writings, he described a large number of natural groups, and, although he ranked them from simple to complex, his order was not an evolutionary one. He was far ahead of his time, however, in separating invertebrate animals into different groups and was
aware that whales, dolphins, and porpoises had mammalian characters (that is, observable features, or traits, of an organism) and were not fish. Lacking the microscope, he could not, of course, deal with the minute forms of life. The Aristotelian method dominated classification until the 19th century. His scheme was, in effect, that the classification of
a living thing by its nature—i.e., what it really is, as against superficial resemblances—requires the examination of many specimens, the discarding of variable characters (since they must be accidental, not essential), and the establishment of constant characters. These can then be used to develop a definition that states the essence of the living thing
—what makes it what it is and thus cannot be altered; the essence is, of course, immutable. The model for this procedure is to be seen in mathematics, especially geometry, which fascinated the Greeks. Mathematics seemed to them the type and exemplar of perfect knowledge, since its deductions from axioms were certain and its definitions perfect,
irrespective of whether a perfect geometrical figure could ever be drawn. But the Aristotelian procedure applied to living things is not by deduction from stated and known axioms; rather, it is by induction from observed examples and thus does not lead to the immutable essence but to a lexical definition. Although it provided for centuries a procedure
for attempting to define living things by careful analysis, it neglected the variation of living things. It is of interest that the few people who understood Charles Darwin’s Origin of Species in the mid-19th century were empiricists who did not believe in an essence of each form. Aristotle and his pupil in botany, Theophrastus, had no notable successors
for 1,400 years. In about the 12th century ce, botanical works necessary to medicine began to contain accurate illustrations of plants, and a few began to arrange similar plants together. Encyclopaedists also began to bring together classical wisdom and some contemporary observations. The first flowering of the Renaissance in biology produced, in
1543, Andreas Vesalius’s treatise on human anatomy and, in 1545, the first university botanic garden, founded in Padua, Italy. After this time, work in botany and zoology flourished. John Ray summarized in the late 17th century the available systematic knowledge, with useful classifications. He distinguished the monocotyledonous plants from the
dicotyledonous ones in 1703, recognized the true affinities of the whales, and gave a workable definition of the species concept, which had already become the basic unit of biological classification. He tempered the Aristotelian logic of classification with empirical observation. Taxonomy in biology refers to the science of classifying and organizing
living organisms into groupings based on shared characteristics. Organisms are placed into taxa which are organized according to taxonomical rank. This organizational scheme results in a taxonomical hierarchy, where higher groupings refer to more general categories of organisms. The primary taxonomic groupings are: Domain Kingdom Phylum
Class Order Family Genus Species The domain is seen as the highest taxonomical rank, and species is seen as the lowest. Traditionally, there are 6 taxonomical kingdoms: Animalia, Plantae, Fungi, Protista, Archaea, and Bacteria. Each grouping refers to a large class of organisms that can be grouped together based on commonalities. Plantae is a
kingdom that consists of multicellular eukaryotes that perform photosynthesis. Colloquially, the word “plant” generally refers to green, terrestrial, leafy plants, like trees, flowers, bushes, weeds, etc. These kinds of plants are called embryophytes and are actually a subclassification of kingdom Plantae. Kingdom Plantae is a larger grouping and
consists of all green land plants, aquatic plants, and some species of algae. The term “plant” in biology can refer to all of these kinds of organisms. “I grow plants for many reasons: to please my soul, to challenge the elements or to challenge my patience, for novelty, or for nostalgia, but mostly for the joy in seeing them grow.” — David Hobson
Historically, all living things were designated as either plants or animals. As such, for a long time, Plantae included organisms that are not plants, like fungi, protists, and bacteria. Nowadays, biologists have separated true plants from organisms that only used to be called plants. The most characteristic feature of plants is that they can synthesize
their own food from atmospheric carbon dioxide using energy derived from sunlight. Additionally, plants have a unique cell structure among eukaryotes and have special organelles called chloroplasts. Unique Characteristics Of Plants Credit; GoodFreePhotos CCO 1.0 Below is a list of some of the unique properties possessed by organisms in the
kingdom Plantae Rigid cell walls made of pectin and cellulose Large central vacuole Cells contain chloroplasts and chlorophyll Capable of photosynthesis Green leaves Contain seeds Capable of sexual reproduction Two phases of life: gametophyte and sporophyte These characteristics are not exhaustive or necessary. Some plants have the majority of
these properties and others might only have a few. Some plants have characteristics more commonly seen in animals. For example, some species of wormwood are parasitic and do not photosynthesize. Instead, they suck the nutrients out of other plants, like a vegetative vampire. What makes something a plant is not necessarily the properties it has,
but its evolutionary lineage. The earliest evidence of land plants traces back 470 million years ago, though it is likely that algae-like plants in the Earth’s oceans emerged over 1 billion years ago. Due to such a long evolutionary history, plants are an extremely diverse group of organisms that have evolved a number of different morphologies and
survival strategies. Currently, there are over 390,000 known species of plant, though it is likely there are many more undiscovered species. One of the defining features of plants is the plant cell, which we will take a look at next. Plant Cell Structure Credit: WikiCommons CCO 1.0 Plants have a unique cell structure among eukaryotes. Most obviously,
plants have thick rigid cell walls made out of cellulose, hemicellulose, and pectin. This is contrasted with fungi which have cell walls made out of chitin, and bacteria that have cell walls made out of peptidoglycan. Plant cell walls have three parts: the primary cell wall, the secondary cell wall, and the middle lamella. The primary cell wall is the most
interior and is thin and flexible to accommodate the growth of the cell. The secondary cell wall is a thick layer composed of interlocking fibers of cellulose, lignin, pectin, and glycoproteins. The secondary cell wall gives the plant cell most of its mechanical strength and durability. The middle lamella is a thin exterior layer of pectin that serves to join
neighboring plant cells together. Another unique feature of plants is that their cells contain structures called chloroplasts. Chloroplasts are organelles that are the site of photosynthesis in plant cells. Chloroplasts contain a green pigment called chlorophyll that allows plants to absorb incoming sunlight and use that energy to run their metabolism. The
process by which plants use energy from sunlight to fix carbon is called photosynthesis. Chloroplasts play an analogous role to mitochondria in animal cells as they are the main site of energy production in the plant cells. Plant cells also tend to have large central vacuoles. A vacuole is a membrane-enclosed space inside of a cell that contains fluid. In



the case of plants, the large central vacuole is filled with water. The turgor pressure exerted by water filling the central vacuole pushes on the cell walls, causing the plant to stand upright and giving it its rigidity. This is why unwatered plants wilt—the loss of water deflates the central vacuole causing the cell to lose shape Lastly, plant cells have a
unique mechanism in cell division not seen in other eukaryotes. During plant cell mitosis, the cell will form a structure called a phragmoplast. The phragmoplast serves as a physical scaffolding for the construction of a new cell wall. Phragmoplasts are not seen in animal cells, as they lack cell walls. Plant Photosynthesis Plants are autotrophs meaning
that they can create their own food supply from inorganic carbon. Autotrophs are contrasted with heterotrophs, like humans, that must get their food from other sources. Plants are a particular kind of autotroph that uses energy from sunlight to run their metabolism. As such, plants are photoautotrophs — i.e. they make their own food using energy
from light. “Plants give us oxygen for the lungs and for the soul.” — Linda Solegato Plants synthesize carbohydrates via photosynthesis. During photosynthesis, carbon dioxide and water are converted into sugars and molecular oxygen. The basic chemical equation for photosynthesis is: 6H20 + 6CO2 - C6H1206 + 602 Photosynthesis takes place in
the chloroplasts of plant cells. Chloroplasts contain small structures on the inside called thylakoids. thylakoids are stacked together into larger structures called grana. Each thylakoid is coated in chlorophyll molecules. Chlorophyll absorbs all visible light except green and is the reason most plants have a green color. Photons from light enter
chloroplasts and strike molecules of chlorophyll, stripping them of electrons. These electrons get passed down a chain pigments via a series of redox reactions, releasing energy. The energy generated from the transport of electrons is used to break the bonds of carbon dioxide and water and synthesize a complex carbohydrate, leaving molecular
oxygen as a by-product. Energy from the process is also used to regenerate the electrons on chlorophyll molecules so they can capture light again. A handful of plants supplement their energy from other sources, and some do not even photosynthesize at all. Carnivorous plants like the Venus flytrap supplement their photosynthetic activity by eating
insects arthropods and, in some cases, small mammals and birds. Other kinds of plants have evolved to parasitize other plants and have thus lost their chloroplasts and chlorophyll. Cuscata is a genus of parasitic plants that feed on other plants. Credit: Bogdon via WikiCommons CC BY-SA 3.0 Ecological Role Of Plants Plants exist on every continent
and play a number of important ecological roles. Plants are the source of the majority of the oxygen that other organisms breathe. Plant photosynthesis creates oxygen as a byproduct which is expelled into the air. The photosynthetic activity of land plants (and sea algae) is crucial to maintaining atmospheric oxygen levels. The average houseplant can
produce about 5-7 mL of oxygen per hour. Plant photosynthesis has the additional effect of controlling carbon dioxide levels in the air. Plants remove carbon dioxide from the atmosphere and are a major mechanism for carbon dioxide regulation. “Trees and plants always look like the people they live with, somehow.” — Zora Neale Hurston Plants and
other photoautotrophs also serve as the base of every food chain in every ecosystem. Plants fix organic carbon from inorganic carbon and are the source of all the food and energy found in an ecosystem. All other heterotrophic organisms cannot create their own food and so rely on the activity of plants and other photosynthates to create organic
materials. Even carnivorous animals require plant activity for their food as the prey they eat can trace their energy back to plants. Plants also play a role in several ecological cycles. Plant activity is a major component of the nitrogen cycle as plants regenerate nitrogen in the soil and disperse it into the ecosystem. Plants also play a role in the sulfur
cycle. With respect to humans, plants are used in many ways. Plants are a primary source of food for humans. The cultivation of plant material for consumption is called agriculture. The main kinds of plants farmed to eat include rice, wheat, vegetables, fruits, and starches like potatoes. Plants are also farmed for industrial purposes and are used to
make oils, pigments, paper, waxes, plastics, soaps, and textiles. Many plants also have medicinal properties and are cultivated for medical use. Modern medicines like aspirin, morphine, and quinine were originally derived from plants. To sum up, Plantae is one of the 6 taxonomical kingdoms and consists of multicellular eukaryotes that perform
photosynthesis. Plant cells have thick rigid cell walls and contain specialized organelles called chloroplasts that are the site of photosynthesis. In photosynthesis, carbon dioxide and water are converted into sugars and oxygen. Nearly all plants photosynthesize but a handful of species have evolved to find their food from other sources. Plants produce
the majority of oxygen in the atmosphere and regulate the amount of carbon dioxide. They form the bottom of the food chain in virtually every ecosystem and their ecological activity is required for several chemical cycles on Earth.



