Standard 1: CHEMISTRY OF LIFE –REVIEW OF BASICS

What are the six most common elements that make up living organisms?

C H O N P S (carbon, hydrogen, oxygen, nitrogen, phosphorus, sulfur)

What is an organic molecule? An organic molecule or compound contains the element carbon.

Why is carbon the necessary element in organic compounds? Carbon can form 4 covalent bonds (strong bonds made by sharing pairs of electrons) with up to 4 different elements.

	Methane
	Carbon Dioxide
	Acetylene
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O=C=O
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	Carbon with 4 single bonds
	Carbon with 2 double bonds
	Each carbon has one single and one triple bond


What does the word ending –ose indicate? The –ose ending means the molecule is a sugar.

What does the word ending –ase indicate?  The –ase word ending indicates the molecule is an enzyme. 

What are enzymes?  Enzymes are proteins that are catalysts – they speed up chemical reactions without being used up or changed.  Enzyme activity can be affected by temperature and pH.

What are the four categories of organic compounds?  The four categories of organic compounds are Carbohydrates, Lipids, Proteins, and Nucleic Acids
	
	CARBOHYDRATE
	LIPIDS
	PROTEINS
	NUCLEIC ACIDS

	ELEMENTS
	CHO
	CHO (sometimes P)
	CHON (sometimes S)
	CHONP

	MONOMERS (BUILDING BLOCKS)
	Monosaccharides are simple sugars  (glucose, galactose, fructose) 

Sugar names end in -ose
	Glycerol and fatty acids = fats
Fatty acids are long chains of hydrocarbons (C, H)
	Amino acids (20 different kinds)
	Nucleotide (made of a sugar, phosphate and nitrogen base)

	SHAPE/

STRUCTURE
	             Glucose
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Starch is a chain of glucose molecules that are chemically bonded.
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Glycerol is a 3-carbon alcohol and each fatty acid is a long chain of carbon atoms with hydrogen atoms attached.


	Amino Acid (-R group is different for each amino acid
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Proteins are chains of amino acids

Sequence of the amino acids determines the protein
	DNA is shaped like a double helix (twisted ladder)
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	CARBOHYDRATE
	LIPIDS
	PROTEINS
	NUCLEIC ACIDS

	TYPES AND FUNCTIONS
	Sugars – quick energy source; Starches – stored energy for long-term use in plants 

Glycogen–animal “starch”
Cellulose – structural component of plant cell walls
	Fats and oils: compact energy storage  for long-term use and insulation

Waxes: waterproofing
	Proteins make up muscle, skin, hair, nails 

Most enzymes are proteins. Many  enzyme names end in –ase (amylase, lipase)
	DNA contains genetic information (code to make proteins)

RNA carries the information from the DNA to help make proteins


Standard 2: CELL BIOLOGY – REVIEW OF BASICS   

	CELL PART OR ORGANELLE
	TYPE OF CELL

Prokaryotic or 

Eukaryotic cell, OR Both 
	WHERE FOUND

Plant or
Animal cell or both
	WHAT DOES IT LOOK LIKE: 

Describe or Draw
	FUNCTION:

Job it does in

the cell
	MISCELLANEOUS

INFORMATION: things such as color, what it is made of, size, etc.

	plasma/cell membrane
	both


	both
	See diagram
	Holds cell together

Regulates what goes in/out of cell
	Phospholipid bilayer with proteins; semipermeable

	cytoplasm
	both
	both
	Clear thick jelly-like material in cell
	Supports/protects cell organelles
	

	nucleus 
	eukaryotic
	both
	See diagram
	Control center

Contains DNA
	

	ribosome
	both
	both
	See diagram
	Where proteins are made 
	

	Golgi complex  (or) apparatus
	eukaryotic


	both
	See diagram
	Process proteins that go to other parts of cell
	

	lysosome
	eukaryotic
	animal
	Membrane-bound sac of digestive enzymes
	Digests materials within the cell
	

	vacuole
	eukaryotic


	both
	Membrane-bound storage area
	Stores water, food, waste and dissolved minerals
	One large one in plants, many smaller ones in animals

	endoplasmic reticulum
	eukaryotic 


	both
	Network of membrane tubes 
	Transport materials throughout the cell
	Can be rough (with ribosomes attached) or smooth (without ribosomes)

	mitochondria 
	eukaryotic


	both
	 See diagram   
	Where cell respiration occurs (releases energy for cell to use)
	Called Powerhouse of cell; makes ATP from breaking down glucose

	chloroplast
	eukaryotic
	plant
	See diagram
	Where photosynthesis takes place
	Contains chlorophyll;  

Converts light energy into chemical energy in glucose

	cell wall
	Some pro- and some eukaryotic
	Plant, fungi and some bacteria
	Rigid structure outside of cell membrane
	Rigid (Provides shape and support
	Made of cellulose in plants

Permeable

	plastid
	eukaryotic


	plant
	
	Stores starch and non-green pigments
	Pigments give fruits and flowers their color

	centrioles


	eukaryotic
	animal
	Bundles of microtubules
	Produces spindle fibers for cell division
	


	PROKARYOTIC CELLS
	EUKARYOTIC CELLS

	Simple
	Complex

	No nucleus or membrane-bound organelles
	Contain nucleus and membrane-bound organelles (mitochondria, lysosomes, vacuoles, ER, chloroplasts, Golgi complex)

	Contain ribosomes
	Contain ribosomes

	Bacteria and archaebacteria
	Protists, fungi, plants and animals


AN IDEALIZED ANIMAL CELL
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   Source: http://eclipse.pagecounty.k12.va.us/lyoder/bioch719.jpg  

Source : http://bomi.ou.edu/bot1114/botany10/lab/cells/acell2.gif

	MITOSIS
	MEIOSIS

	 Produces new cells for growth and repair
	Produces egg and sperm cells 

Only occurs in ovaries and testes

	Produces 2 new cells with same number of chromosomes as original cell
	Produces 4 new cells with half the chromosome number of original cell

	One cell division
	Two cell divisions

	
	After Meiosis:

Egg + sperm = zygote/fertilized cell (with full chromosome number)
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	DIFFUSION
	OSMOSIS
	ACTIVE TRANSPORT

	Movement of molecules with the concentration gradient (from higher to lower concentration to balance out)
	Movement of water through semi-permeable membrane with concentration gradient


	Moves materials across a membrane against the concentration gradient (from lower to higher concentration)

	No energy needed


	No energy needed
	Requires energy

	EQUATION FOR PHOTOSYNTHESIS
	EQUATION FOR Aerobic RESPIRATION



	carbon dioxide + water ( glucose + oxygen
	Glucose+Oxygen (Carbon Dioxide +Water 

                                                 + Energy 

	          6CO2      + 6H2O (   C6H12O6 +    6O2
	C6H12O6   +  6O2   (  6CO2  +  6H2O  + ATP

	Converts light energy into chemical bond energy in glucose
	Release energy in glucose into energy that can be used by the cell (ATP)


Standard 3: GENETICS – REVIEW OF BASICS

    DNA/RNA Vocabulary:

1. Replication (makes DNA):  process in which DNA is duplicated (2 identical copies are made)

2. Transcription (makes RNA): process in which part of the DNA is copied into RNA

3. Translation (makes proteins): process in which a polypeptide (protein) is made from the RNA code

4. Mutation: change in the DNA information (sequence of bases); may or may not affect the phenotype
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DNA REPLICATION                                            
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COMPARING DNA AND RNA
	DNA (Deoxyribonucleic Acid)
	RNA (Ribonucleic Acid)

	Contains sugar deoxyribose
	Contains sugar ribose

	Double stranded (like a ladder)
	Single stranded (like one half of ladder)

	Has nitrogen bases A, T, C, G
	Has nitrogen bases A, U (instead of T), C, G

	Contains the genetic code (cannot leave nucleus in eukaryotic cells)
	Takes the information from the DNA out to ribosomes in the cytoplasm


GENETICS VOCABULARY

	gamete
	sex cell (egg in female and sperm in male); has haploid chromosome # which is 23 in humans

	zygote
	fertilized egg formed by union of egg and sperm; restores diploid chromosome # which is 46 in humans

	allele
	different forms of a gene like B and b

	dominant
	“stronger” gene that will always show up if present (B)

	recessive
	“weaker” gene that can be masked by dominant gene (b)

	homozygous
	Both alleles are the same (BB or bb)

	heterozygous
	Both alleles are different (Bb)

	genotype
	Genetic make-up of organism using the letters for the alleles (BB or Bb or bb)

	phenotype
	What the genes “look like” (black, white, short, tall)

	Punnett square
	Diagram showing possible offspring from a genetic cross

	incomplete dominance
	One allele is not dominant over the other and the phenotype is a blend (cross pure red and pure white flowers produces pink flowers)

	codominance
	Both alleles are equally strong and both show up in the phenotype (cross pure red and pure white flowers produces flowers that have red and white patches)

	sex-linked
	Gene located on the X or Y chromosome

	polygenic
	Traits controlled by two or more genes; result in wide range of phenotypes like hair color, eye color, skin color

	multiple alleles
	Three or more alleles for the same gene like blood type has three alleles (A, B and O)


Mendel’s Laws

Law of Segregation: when alleles separate when gametes are formed by meiosis; in organism with Bb genotype, the gametes (egg or sperm) will have either B or b (but not both)

Law of Independent Assortment: genes for different traits will separate independently; an organism with BbTt can form four kinds of gametes by meiosis (BT, Bt, bT, bt)

GENETIC CROSS

Red is dominant over white. Two heterozygous flowers are crossed. Use a Punnett square to determine the probability of one of their offspring having a red color.

    

 Parents = Rr  X  rr               R         r
                                                                     

                              R   




                               r

Standard 4: ANATOMY AND PHYSIOLOGY – REVIEW OF BASICS
DIGESTIVE SYSTEM
Digestion – process by which larger food molecules are broken down into smaller molecules that can be absorbed into an animal’s body and used for energy and materials for growth and repair.
	Pathway of food as is passes through the digestive tract

	Mouth
	Teeth and tongue break big food pieces into smaller ones.  
Starch digestion begins with enzyme amylase in saliva

	Pharynx
	Tube that connects the mouth with the lungs and digestive tract

Passageway for both air and food

	Esophagus
	Tube that connects the mouth to the stomach

Pain here is called heartburn and is from gastric juice being forced up from stomach
No digestive enzymes are produced here

	Stomach
	Contains acidic gastric juice and enzyme pepsin; where protein digestion begins

	Small intestine
	Where most digestion occurs
Where molecules resulting from digestion of food are absorbed into the bloodstream

	Large intestine
	Main function is to remove water from undigested waste

	Rectum
	Where undigested food is eliminated from the body

	Other organs involved in digestion

	Liver
	Produces bile used to digest fats

	Gall bladder
	Stores bile and sends it into small intestine to digest fats

	Pancreas
	Produces digestive enzymes which work in the small intestine

	Products of digestion

	Starch
	Broken down into simple sugars (monosaccharides)

	Proteins
	Broken down into amino acids


CIRCULATORY SYTEM 
This system transports nutrients and oxygen to cells and removes wastes.  
	Components

	Heart
	Pumps blood

	Arteries
	Carry blood away from the heart

	Veins
	Carry blood to the heart

	Capillaries
	Tiny blood vessels where the exchange of gases, nutrients, wastes occurs 

	Red blood cells
	Pick up oxygen in lungs and bring it to all the cells in the body
Contain iron which is needed to bind to the oxygen

	Other organs associated with circulatory system

	Liver
	Removes toxic (poisonous) compounds from blood

	Kidneys
	Remove extra water from the blood to keep the amount of fluid in the blood at proper level


RESPIRATORY SYSTEM:  This system provides for the exchange of oxygen and carbon dioxide.    Note: Cellular respiration takes place in the mitochondria and involves using oxygen to release energy from food to make ATP needed to stay alive. 
	Pathway through which air passes

	Nose
	Where air enters body; moistens inhaled air; filters dust and particles from inhaled air

	Pharynx
	Tube connecting mouth with the lungs and digestive tract; passageway for both air and food

	Larynx
	Voice box – contains the vocal cords needed to make sounds

	Trachea
	Connects the pharynx with the lungs; also called the windpipe

	Bronchi
	Branches of the trachea that lead to each lung

	Lungs
	Organs where gas exchange takes place

	Alveoli
	Tiny air sacs in lungs surrounded by capillaries where red blood cells move in single file so that oxygen can diffuse into the blood; damage to alveoli results in emphysema


NERVOUS SYTEM 

This system is the control center of the body.  It helps in communication between different parts of the body and also how the body communicates with its environment. 
	Neuron – basic unit of the nervous system
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	Parts of the Nervous System

	Brain

	Organ which controls all other parts of the body; signals from sensory neurons go to the brain which then sends signals to the motor neurons; contains about 100 billion neurons

	Spinal cord
	Carries information to and from the brain; reflexes (automatic responses like sneezing, blinking) are processed directly in the spinal cord and do not go to brain

	Sensory neurons
	Receive information from the sense organs to the brain and spinal cord

	Motor neurons
	Send messages from the brain and spinal cord to muscles or glands

	Nerve
	Bundle of neurons


MUSCULAR/SKELETAL SYTEM : 
This system transports nutrients and oxygen to cells and removes wastes.  

	Parts of the Muscular/Skeletal System

	Skeletal muscle
	Muscle tissue found attached to parts of the skeleton and are responsible for voluntary movement (able to move arms, legs, blink eyes, etc)

	Smooth muscle
	Muscle tissue found in walls of hollow internal organs like stomach, blood vessels, and intestines; not under voluntary control

	Cardiac muscle
	Muscle tissue found only in the heart; not under voluntary control

	Bones
	Make up the skeleton and support the body; protect internal organs

Produce blood cells in bone marrow (soft central core of some bones)

	Joint
	Place where one bone attaches to another (shoulder, knee, skull bones)

	Cartilage
	Strong connective tissue that supports the body and is softer and more flexible than bone

Found in nose, external ears, and where ribs are attached to sternum (breastbone); makes up skeleton of embryos and hardens into bone as organism matures; this makes up the skeletons of some fish (like sharks) 

	Ligament
	Tough connective tissue that holds bones together as joints

	Tendon
	Tough connective tissue that join skeletal muscles to bones; work to move bones by pulling on them


REPRODUCTIVE SYTEM 
· Produces offspring that receive half of their genetic material from the mother and half from the father 

· In humans the offspring receives 23 chromosomes from each parent
· Gametes (egg and sperm) are produced by meiosis

· Offspring resemble but are not identical to either of the parents

· Zygote (fertilized egg) is from by joining of egg and sperm

COMMUNICATION BETWEEN CELLS

· Communication between cells in needed to coordinate body functions

· Nerve cells communicate by electrochemical signals (combination of electrical and chemical signals)
· Glands produce hormones that circulate through the blood to target other cells

Pituitary gland produces a substance that targets cells in the kidneys

Pancreas produces insulin which regulates glucose/sugar levels in the blood
HOMEOSTASIS

· This is the process by which organisms maintain a relatively stable internal environment

· Example 1: if temperature increases, organism may dump heat and cool off by sweating, increasing breathing rate/panting, dilating/widening blood vessels (causing skin to flush/get red)
· Example 2: high level of carbon dioxide would cause in increase in breathing rate to get rid of excess carbon dioxide
SYSTEMS WORKING TOGETHER
Respiratory (get air into lungs), circulatory (get oxygen from inhaled air picked up by red blood cells in capillaries around alveoli and then to all the cells), and muscular systems (diaphragm movement needed to inhale/exhale and muscles lining veins and arteries to help move blood) are needed to get oxygen from air to mitochondria.

Standard 5: EVOLUTION AND BIODIVERSITY – REVIEW OF BASICS
KEY DEFINITIONS

	Evolution


	Change in  a kind of organism over time; results in the development of new species (speciation); explains how modern organisms have developed from ancient organisms

	Adaptation


	Inherited characteristic that increases an organism’s chance of survival and reproduction compared to other organisms in that population

	Natural selection
	Process by which individuals of a population with the most successful adaptations to their environment are more likely to survive and reproduce; sometimes referred to as “survival of the fittest”; first described by Charles Darwin (1809-1882)

	Artificial selection
	When a breeder selects individuals with particular traits and breeds individuals with those traits

	Biodiversity
	Number and variety of organisms in an area

	Genetic diversity
	The total of all the different forms of genetic information carried by organisms in a given area or population

	Population
	All of the organisms of a particular species that live in the same area at the same time

	Species 
	Group of similar organisms that can interbreed and produce fertile offspring

	Speciation
	Formation of new species

	Fossil
	Remains or traces of prehistoric organisms found in earth or rock; show how groups of organisms have changed over time; are used to identify ancestors of current organisms; fossils found in same rock layers lived at same time


   Evidence for evolution

· Fossil record – shows intermediate (earlier) stages in evolution of modern organisms that are now extinct

· Homologous structures – similarities of structure that indicate common ancestry (bird’s wing, human arm, and whale flipper have similar bone structure though they have different functions)

· Vestigial structures – organs that are reduced in size and no longer function (some snakes have remnants of  pelvis and leg bones of walking ancestors)

· Similarities in embryology – chicken, turtle and rat embryos look similar in early stages of development

· Similarities in DNA sequences – the more similar the DNA sequences (order of C-A-T-G that makes up the DNA) of two species, the more closely they shared a common ancestor
· Similarities in amino acid sequences of a protein – the more similar the sequences, the more recently they shared a common ancestor (amino acids are the building blocks of proteins like beads on a necklace) 
NOTE: Structures that have the same function (analogous) but do not share any similarities in structure do NOT indicate an evolutionary relationship.  Example: butterfly wing and bird wing

Natural Selection

· There are small differences called variations that occur within the members of all species.

· Some of these variations enable organisms to survive and reproduce more organisms that other organisms without these variations.

· Variations that increase chances to survive and reproduce in a particular environment are called adaptations
· If the environment changes, an adaptation may no longer provide a survival advantage 

Genetic variations 

These differences in genes between individuals of the same species provide the raw material for evolution. These small differences between individuals make them different from one another.  These variations may increase chances for survival (these are adaptations), decrease chances for survival, or have no impact on survival.

Sources of genetic variations:

· Mutations – change in a DNA sequence that affects genetic information

· Meiosis – process by which gametes are produced which only have half the number of chromosomes in original cell (one from each pair of chromosomes)

· Crossing over – process by which matching pairs (homologous) of chromosomes exchange pieces of their chromatids during meiosis

Examples of how adaptations help organisms survive

· Brighter coloration, better song, stronger in battle with other males ( attract more females

· Organism whose coloration allows it to blend in better with its environment (brown mice in wooded area, white rabbits in snowy environment) ( less likely to be found by predator

· Flowering plants have colorful flowers, nectar, and/or smell ( attract pollinators so they can reproduce

· Organism that tastes bad to predators ( avoided by predators 

· Organism look like another organism that tastes bad to predators or is poisonous ( avoided by predators

· Organism with a feature that makes it better suited to live in a particular environment (flat tail or webbed feet in marine environment) ( can move faster to get more food and/or avoid predators

· Trait that gives a bacterial cell to be resistance to an antibiotic ( survives and produces offspring with that resistance while others without the resistance die 

Mechanisms that can result in speciation over time (the formation of new species):

· Behavioral isolation – two populations can no longer interbreed because they have differences in courtship rituals or other breeding behaviors

· Geographical isolation – two populations can no longer interbreed because they are physically separated by rivers, mountains, canyons, etc.

· Temporal (timing) isolation– two populations can no longer interbreed because they reproduce at different times

Effects of Population Size

· Smaller populations have less genetic variations ( fewer possible gene combinations ( less able to adapt to changes in environment

· Large populations have more genetic variations ( lots of possible gene combinations ( better chance of having an adaptation which will provide a survival advantage

Classification of Organisms - based on work of Carolus Linnaeus (1707-1778)

Modern system has 3 domains and 6 kingdoms

	DOMAIN
	Bacteria
	Archaea
	Eukarya

	KINGDOM
	Eubacteria
	Archaebacteria
	Protista
	Fungi
	Plantae
	Animalia

	WITH OR WITHOUT NUCLEUS
	Prokaryote


	Prokaryote


	Eukaryote


	Eukaryote


	Eukaryote


	Eukaryote



	# OF CELLS
	Unicellular


	Unicellular


	Uni- and multicellular


	Most multicellular

(except yeast)
	Multicellular


	Multicellular



	CELLS WALLS PRESENT
	Yes
	Yes
	Some 
	Yes
	Yes (cellulose)
	No

	AUTOTROPH OR HETEROTROPH
	Some of both
	Some of both
	Some of both
	Heterotroph only
	Autotroph only
	Heterotroph only

	EXAMPLES
	E. coli

Streptococcus
	Live in extreme environments
	Algae  Amoeba Paramecium
	Mushrooms 

Yeast
	Mosses, ferns, flowering plants, trees
	Sponges, worms, insects, fish, mammals


Organisms are classified in a series of 8 levels from the most diverse (Domain) down to most specific (Species).  

	DOMAIN
	Eukarya
	Eukarya
	Eukarya
	Eukarya

	KINGDOM
	Animalia
	Animalia
	Animalia
	Animalia

	PHYLUM
	Chordata
	Chordata
	Chordata
	Chordata

	CLASS
	Mammalia
	Amphibia 
	Mammalia
	Mammalia

	ORDER
	Carnivora
	Salientia
	Carnivora
	Primates

	FAMILY
	Canidae
	Ranidae
	Felidae
	Hominidae

	GENUS
	Canis
	Rana
	Panthera
	Homo

	SPECIES 

(scientific name)
	Canis familiaris
	Rana clamitans
	Panthera leo
	Homo sapiens

	
	
	
	
	

	Common Name
	Dog
	Green frog
	Lion
	Human


NOTE: The lion and the dog are most closely related since they share the same kingdom, phylum, class and order.

Standard 6: ECOLOGY – REVIEW OF BASICS

KEY DEFINITIONS

	Biodiversity
	All the variety of organism that are found in the biosphere

	Immigration
	Movement into an area where there is an existing population

	Emigration
	Movement of individuals out of an area

	Transpiration
	Loss of water from a plant through its leaves

	Predation
	One organism captures and feeds on another organism;

	Competition
	Organisms of the same or different species try to use the same resource in the same place at the same time; two species of lizards trying to eat same type of insect

	Parasitism
	One organism lives in or on another organism (host); flea on a dog

	Commensalism
	One organism benefits and the other is neither helped nor harmed; barnacles on a whale

	Mutualism
	Both species benefit from the relationship; bees and flowers

	Invasive species
	Plants and animals that have migrated to places where they are not native

	Autotroph
	Producer - Can make its own food 

	Heterotroph
	Consumer - Must get its organic molecules from an autotroph
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HIGHLIGHTS OF THE CYCLES:

Nitrogen Cycle:  

· All organisms need nitrogen in proteins and nucleic acids.

· Plants and animals cannot use nitrogen gas found in air.

· Bacteria in soil or on the roots of legumes (plants like beans and clover) can take nitrogen from the air and put it in a form usable by plants.  

· Animals get their nitrogen (for proteins and nitrogen bases) from the plants they eat (or eating other animals that ate the plants.

· Humans use fertilizers to provide nitrogen for plants.

Water Cycle:  

· Water evaporates from surface of the earth, condenses and falls as precipitation (rain or snow.) 

· Water evaporation from surface of plants is transpiration.

Carbon Cycle:  

· Main reservoir of carbon is in the atmosphere as carbon dioxide 

· Carbon is also stored underground in fossil fuels and dead organisms

· Plants take in carbon dioxide for photosynthesis

· Carbon dioxide is given off by BOTH plants and animals during respiration.

Oxygen Cycle: 

· Oxygen is taken in by plants and animals during respiration and produced in photosynthesis in plants.

( Cytokinesis during and after Telophase








CELL CYCLE


G1+S+ G2 = INERPAHSE





VIRUS: Considered non-living since it cannot reproduce on its own.  


     It can only reproduce when it takes over the host cell resources and machinery 





STRUCTURE OF DNA


Shape: double helix (twisted ladder)





Nucleotide – Unit used to form a strand of DNA


                       Made of sugar, phosphate, nitrogen base


		 


Sides of ladder: Alternating sugar (Deoxyribose) and


                      Phosphate ( D and P in diagram)





Rungs of ladder: Pairs of nitrogen bases


		Adenine - Thymine (A – T)


		Cytosine  - Guanine (C – G)





Genetic code: Sequence of bases in the DNA


                        Codes for the sequence of amino acids


                        to make a particular protein











The original DNA molecule upzips.  Each of the two  new DNA molecules are made of ½ of the original DNA and the other half is new DNA, 





Letters outside Punnett = possible gametes (egg/sperm)


                                         formed from meiosis


Letters inside Punnett = possible offspring





Predicted outcome of Punnett: 


Genotypic ratio of offspring: 25%RR : 50% Rr : 50% rr


Phenotypic ratio of offspring: 75% red and 25% white





Answer:  75% or ¾ will have red flowers





RRR





Rr





rr





Rr





Three components of a food web:    


1.  Producers (plants)


2.  Consumers (animals that eat plants)


3.  Decomposers (bacteria and fungi)





Trophic Levels Diagram


Producers contain the most energy.


Tertiary consumers contain the least energy.








