Food Chain and Food Web

Food Chain
Inanecosystem,numerousinteractions betweenorganismsresultinaflowofenergyand cyclingof matter.
Food chains, the nitrogen cycle, and the carbon cycle are examples of these interactions. A food chain is the
sequence of steps through which the process of energy transfer occurs in an ecosystem. All organisms need a
continuous supply of energy. Energy flows through an ecosystemin one direction— through foodchains.

Foodchainsillustratehowenergyflowsthroughasequenceoforganisms,andhownutrientsare transferred
from one organism to another. Food chains usually consistof producers, consumers,and decomposers.Ifafood
chain has more than one consumer level, its consumers are defined as primary, secondary, or tertiary
consumers. Primary consumers eat plants, secondary consumers eat primary consumers, and tertiary
consumers eatsecondaryand primary consumers.
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A food chain illustrates the movement of energy in an ecosystem.
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The sun is the ultimate source of energy for all food chains. Through the process of photosynthesis, plants use
light energy from the sun to make food energy. Energy flows, or is transferred through the system as one
organism consumes another.

Food Web

The concept of a food chain is an abstraction or generalization. Ecosystems are more complicated than a single
food chainwould indicate. Mostaquaticecosystems contain many more species thanthoseina singlefoodchain,
and all of these species interact and are interdependent. Like people, most aquatic organisms consume more
than one type of food. A food web is a diagram of a complex, interacting set of food chains within an
ecosystem.
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A food web illustrates complex feeding relationships within an ecosystem. All organisms
in afood web are interdependent. A food chain is just one strand of a food web.

Parts of a Food Chain
A food chain includes the sun, plants, primary consumers, secondary consumers, and decomposers. The sun
provideslightenergy(radiation),theultimateenergysourceforallfreshwateraquaticfoodchains.

Plantsarethenextlinkinafood chain. Plankton are among the smallestliving organismsin ponds, lakes,rivers,
andstreams. Thisgroupincludestinyfree-floating plants,animals,and some formsof bacteria. Theyrangeinsize
from microscopicbacteriaand single-celled organisms tolarvae and invertebrateslarge enough tobe visible to
the unaided eye. With little or no swimming ability, most plankton floats freely with the currents in open
water.
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Phytoplankton are free-floating microscopic plants and bacteria suspended in the water that, like other plants,
producefoodenergydirectlyfromthesun’slightenergy.Plants (including phytoplankton) are called producers
becausetheycanproducesimplenutrientsandsugars (food energy) directly fromthe sun’slightenergy through
the process of photosynthesis. As the base of food chains, phytoplankton populations are indicators of aquatic
health. The food energy produced by phytoplankton supports much of the otherlife in the water.

By their sheer numbers, phytoplankton are the main producers in the lake. If you could weigh all of these
microscopicplants, theywould weigh morethan macroscopicplants.

Plants contain the green pigment chlorophyll and other pigments known as carotenoids. These pigments
capturethesun’slightenergy,whichplantsconverttochemicalenergy(carbohydratesorsugar) throughthe
process of photosynthesis. Other organisms consume plants to obtain the chemical energy that fuels life
processes, including respiration, movement, growth, and reproduction. Plants obtain additional substances
necessaryforphotosynthesis (carbondioxideandhydrogen) fromtheair,water, and soil. Oxygenisaby-product
of photosynthesis. Producers are the firstlink in every food chain, and they support all forms of animal life,
including people.

The chemical description of photosynthesis is:
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Food energy transfers to microscopic aquatic animals, or zooplankton, as they consume phytoplankton. The
zooplankton populationinalake orriver canbe a useful indicator of future fishery health because zooplankton
areanimportantfoodforsmallfish (suchasminnows)thatarenextinlineinthefood chain. Many larger fish,
suchasyellowperch,dependonadietofsmallerfish.

Aconsumer isanorganismthatobtainsenergyfromeating otherplantsoranimals.Arelativelylarge quantity of
plantmaterialisrequiredtosupportprimary consumers. Animals thateatonlyplants
(orphytoplankton)areprimaryconsumers,orherbivores.Primaryconsumers,inturn,supporta relatively
smallernumber of secondary consumers, or carnivores—animals thateatotheranimals.In foodchains,mostof
thefoodenergyconsumedbyorganismsfuelsgrowthandotherfunctions.Asan organismusesenergy,food
energyisconvertedtoheatenergy,whichislostfromthesystem.Some food energy is stored in the tissues of
organisms,andis,inturn,consumedand used by other organisms in the food chain.

Some carnivores can also be called piscivores, which are animals that eat fish.
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This aquatic food pyramid illustrates energy transfer and relative biomass (defined below) in an aquatic
ecosystem.Producersmakeupthegreatestbiomassinthe system,and supportall otherlife forms.

Producers convertlightenergy from the suninto food energy. This food energy is transferred through thelevels
of the food pyramid, or trophic levels, as one organism consumes another. At each level in the food pyramid,
energy is lost to the surrounding environment as heat as the organisms use food energy to feed, respire, grow,
and reproduce. For this reason, each trophiclevel can only support or provide energyforasmallerbiomass of
organisms. Energy is also lost as heat on each level as organisms eat, move, grow, and reproduce. The sun
continuallyreplacestheenergyinthesystem.Becauseenergyis lostateachlevel, mostfood pyramids contain,
atmost, fourtrophiclevels.

Biomass describes anyorganic plantoranimal material available inan ecosystem onarenewablebasis. Alarge
biomassofproducersatthebottomofthe food pyramid supportsarelatively smallerbiomass of
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consumers,whichsupportanevensmallerbiomass of secondary consumers. Energy flows fromone level to the
nextas the organisms use it.

Ananimalthathunts, captures,and consumesotheranimalsisapredator.Northern pikeand eaglesare
predators, for example. An animal consumed by a predator is described as prey.

Decomposers, such as bacteria and fungi, complete the food chain by consuming dead plants and animals
and breaking them into nutrients. One nutrient by-product of decomposition is carbon dioxide, a simple
substance thatproducersneedto create food energy. Decomposersarethe cruciallastlinkina food chain—they
put nutrients back into the ecosystem. They also keep the landscape tidy—imagine what it would be like if
decomposersdidn’tbreakdown dead plants and animals!

Food Energy and the Nutrient Cycle
Nutrients are continually recycled in all ecosystems, but energy flows one way.

Nutrients are the materials required for life, and they build and renew organisms as they cycle through food
chains.Forexample, carbondioxideand water (which contains carbon, hydrogen,and oxygen), which plantsuse
toconvertthesun’senergyinto carbohydrates,also cycle through consumersasthe consumerseatplants.(They
also cycle through other consumers.) When consumersdie, bacteriaand fungidecompose them, releasingthese
andothernutrients (phosphorous,nitrogen,andsulfur)intothe soil, water,andair. These nutrientsareavailable
toplants again, which use themto convertthe sun’s energy into carbohydrates. Decomposers are often referred
to as nutrient recyclers because they break down dead material to provide the nutrients producers need to
continue the cycle. Each plant, animal, and person is composed of nutrients that have been—and will be—
used by other organisms in a continuous cycle. This sharing and recycling of nutrients is known as the

nutrient cycle.
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In an aquatic nutrient cycle, energy and vital elements (nutrients) transfer through
trophic levels.
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A Food Chain Is a System

Producers, primary consumers, secondary consumers, and decomposers are connected and
interdependentby means ofhabitatneedsand simplefood chains. Loss ordamagetojustonelinkina food chain
eventually affectsall organismsin the food chainsystem.

Afood webisalarger, more complex system. But, as infood chains, loss or damage to a single strand in the food
web impacts the entire system.

The food chain system is composed of parts, including the sun, plants, herbivores (plant-eaters or primary
consumers),carnivores (animal-eatersorsecondary consumers)anddecomposers.Afoodchain illustrateshow
the various parts of a natural system have functional as well as structural relationships. Two main processes
occur in this energy transfer system. One involves the movement of energy—in the form of light energy or
radiation from the sun—to plants through photosynthesis. The second involves the movementof energy,inthe
form of organic molecules or food energy, from plants to herbivores to carnivores through consumption of
biomass,asillustratedinthe food pyramid model.

Thepartsofafood chainworktogetherefficientlyand demonstrateintegration. Through the processof evolving
together over time, present-day species of plants, herbivores, carnivores, and decomposers have developed
ecological relationships. These relationships—of one species to another and between each species and its
environment—maintainpopulationlevelsandbalancewithinecosystems.

Carrying Capacity

The maximum number ofindividuals orinhabitants thatan environment can supportwithout detrimental
effects on the habitat or to the organisms over time is referred to as carrying capacity. Aquatichabitats contain
limited amounts of necessary food, water, cover, space, and other resources. The quantity and quality ofthese
resourcesinfluencethecarryingcapacityofahabitat.Because resourcesarelimited, the population growth of
a given species slows as its population approaches the habitat’s carrying capacity. At times, a population may
exceed carrying capacity but it will decrease eventually. Population numbers tend to fluctuate over time,
dependingonseasons and changesin weather,climate,andotherenvironmentalshifts.Otherinfluencesinclude
excessivepredation,the introduction of exotic species, disease, pollution, over-harvesting, poaching, development,
agriculture, and recreation.

Ifafishpopulationgrowsdramatically,becominglargerthanthecarryingcapacityofthelake ecosystem,the
fishconsumeresourcesmuchfasterthantheycanbenaturallyreplenished.Eventually, this canresultinserious
habitatdegradationandareduced carryingcapacity.

Because all organisms are interconnected and depend on one other for survival, other populations of
organisms areimpacted, too. Excessive numbers of one type of fish competing for food and other resources
willeventuallylead to the death of manyindividualsifbalanceisn’trestored. Fishsometimes emigrate (leavean
area) and the size of the population in the habitat decreases. This, in turn, affects the predators that normally
depend onthattype offishforfood. Thiseventuallyimpactsthe entirefood chain.
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Balance

An ecosystem that can sustain itself over time through the interrelationships of its living and nonliving
componentsissaidtobeinbalance.Foodchainsareonetypeofinteractionamongorganisms,and arepartofa
larger system of cycles, checks, and balances that maintain stable ecosystems—those that function
continuouslyandremainviableovertime.Anecosysteminbalanceissustainable.



