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 Chapters 16Soils Ecosystem Essentials
 I. SoilsA. CharacteristicsB. PropertiesC. Classification
 II. Ecosystem Components and CyclesA. Biotic componentsB. Abiotic componentsC Limiting factorsC. Limiting factorsD. Biogeochemical Cycles
 III. Biotic Ecosystem OperationsA. The flow of energy
 I. Soil Why Study Soils?
 Soils are a vital factor influencing the productivity of life on our planet.Soils are the heart of agriculture and food production for humans.Soils provide vascular plants with a medium for growth and supply.Soils tells us something about the history of our planetSoils tells us something about the history of our planet.
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 I. SoilProperties
 Most soils contain four basic components: mineral i l i d iparticles, water, air, and organic matter.
 Average composition of soil
 I. SoilsProperties
 O = Organic horizon, composed of humus
 R = rock horizonA = humus and clay particles
 mixE = coarse sand, silt, and
 resistant mineralsB = clays, aluminum , and ironC = weathered bedrock or
 Figure 18.1
 C = weathered bedrock or weathered parent material.
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 I. SoilsA. Properties used to classify soils
 Soil TextureThe texture of a soil refers to the size distribution ofThe texture of a soil refers to the size distribution of the mineral particles composing the soil.
 Type of Mineral Particle Size Range
 Sand 2.0 - 0.06 millimeters
 Silt 0.06 – 0.002 millimeters
 Clay Less than 0.002 millimeters
 I.Soil A. Properties used to classify soils
 Soil pHOne of the most important chemical properties of a soil ispH.
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 I. Soil PropertiesA. Properties used to classify soils
 Soil colorSoils tend to have distinct colors both horizontally
 Munsell Soil Color Chart
 Soils tend to have distinct colors both horizontally and vertically.
 I. Soil Formation Factors and Management
 Natural Factors:1. Physical and chemical weathering of rocks create
 parent material for soil2. Vegetation, animal, and bacterial activity determine
 the organic content of soil3. Topography and relief (steep slopes don’t have full
 soil development)4. Time (plate tectonics have redistributed soils to
 different parts of the world)
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 I. Soil Classification
 I. Chapter 16: Ecosystem EssentialsSome Definitions
 Ecosystem: A self sustaining association of living plants andEcosystem: A self-sustaining association of living plants and animals (biotic) and their non-living environments (abiotic).Ecology: Study of relationships between organisms and their environment and among the various ecosystems in the biosphere.Biogeography: Study of the distribution of plants and animals, and the physical and biological processes that
 d E th’ i i hproduce Earth’s species richness.
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 Ecosystem Components and Cycles
 Ecosystem Components and Cycles
 Community: A biotic subdivision within an ecosystem; formed by interacting populations of animals and plants in anformed by interacting populations of animals and plants in an area.Habitat: The type of environment where an organism resides or is biologically adapted to live.Niche: The function or occupation of a life form within a given community.
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 Biotic Components
 Species
 Populations
 Communities
 Ecosystems
 Biotic Components
 “Ultimately, the fate of all members of the biosphere, including humans,
 Plants: The Essential Biotic ComponentUltimately, the fate of all members of the biosphere, including humans,
 rest of the success of plants and their ability to capture sunlight.”
 • 270,000 species of are known to exist• Only about 20 species provide 90% of the world’s food
 supply• Major source of new medicines and chemical compounds
 that benefit humanity.• Process of photosynthesis produces oxygen that we use to
 breathe.
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 Biotic Components
 Abiotic Ecosystem Components
 Abiotic Ecosystem Components:Li h• Light
 • Temperature• Water• Climate
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 Limiting Factors
 Limiting factors are the physical or chemical factors that inhibit biotic operations (and therefore determine theinhibit biotic operations (and therefore determine the distribution of biota – living things)Examples:
 Low temperatures limit plant growth at high elevations.Lack of water limits plant growth in a desert.Changes in salinity levels limit the growth of aquatic ecosystems.
 Limiting Factors
 Figure 16.6Relationship between temperature,
 precipitation, and vegetation
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 Limiting Factors
 Figure 16.7Vertical and latitudinal
 zonation of plant communities
 Limiting Factors Figure 16.11:
 Limiting factors affect the distribution of every plant and animal species.
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 Ecosystem CyclingBiogeochemical cycling
 Biogeochemical cycling: Cycling of chemicals through the
 Two most important cycles are:1. Carbon cycle2. Nitrogen cycle
 Biogeochemical cycling: Cycling of chemicals through the biosphere, lithosphere, hydrosphere, and atmosphere.
 Ecosystem Cycling The Carbon Cycle
 Figure 16.8:
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 Ecosystem Cycling The Nitrogen Cycle
 Figure 16.9
 Biotic Ecosystem OperationsEnergy flow
 The Food Chain
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 Biotic Ecosystem Operations
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