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Populations

A population growth curve for a bacterium or yeast grown in a nutrient broth has 4 phases:

W X Y7 What is happening

Log. number of
individuals

Time

Notice that a log scale is used to
accommodate the large range of numbers
involved, from single figures to millions.

Carrying capacity

Population number (N)
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Energy flow through ecosystems

Not all sunlight energy is used in

Energy flows along food chains in an ecosystem. The arrow in the food chain gives photosynthesis; some is the wrong
the direction of energy flow. This is from sunlight + producers (autotrophs) » primary wavelength, transmitted through the leaf or
consumers (herbivores) + secondary consumers (carnivores). There may be more reflected.

trophic (feeding) levels, like tertiary and quaternary consumers.
All organisms respire so energy is lost as

A food web shows the more complex feeding relationships within an ecosystem as heat at every trophic level. This can be
some organisms feed on more than one trophic level or consume different types of graphed as a pyramid of energy.
food.

Dead organisms, faeces and urine are fed on
by decomposers (fungi and bacteria), which

also respire.
Photoautotrophs (mainly green plants) use light energy from the sun to fix carbon
dioxide into organic molecules by photosynthesis. The rate at which this happens is The number of trophic levels is limited
the Gross Primary Production (GPP) - the units are k] m-2 yr-1, because of energy losses; eventually, there

is not enough left to sustain another level.

Photoautotrophs use some of these organic molecules up in respiration; what is left
is the Net Primary Production (NPP). This is the plant biomass that is available to be
consumed by the next trophic level (herbivores).

Energy flow can be represented
diagrammatically.

Calculations: Efficiency of transfer is a
GPP -R = NPP % (little number + big number x 100)

Number on top of one of the arrows -

Visible light energy remember the numbers on the arrows

from "Fe S;m Energy not used leaving a box add up to the arrow
212; 10 2092440 going in.
" 7560
Efficiency of transfer from sun to plant is
14628 4121 8811 about 0.2%, from plant to herbivore is about
' 10%. Herbivores consume mainly cellulose,
Primary relatively indigestible, and lose a lot of
consumers energy as faeces. Transfer from herbivores
to carnivores is often more efficient as less
2332 470 1319 energy is lost as faeces. Endotherms have
y higher respiratory rates to produce heat
Secondary and are less efficient than ectotherms. This
414 consumers 56 is one reason that aquatic food chains can
be longer. In agriculture, farmers keep

animals warm, reduce movement and give
high protein feed to reduce energy losses.

Respiration - Decomposers
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climax community ~ Primary succession starts from bare rock, where no organism lives.

Succession

Pioneer species colonise the rock blown in as spores, these are lichens which erode the
rock. When they die, they decay.

Shrub sere When the eroded rock builds up in cracks, mosses can colonise, blown in as spores.

Herbaceous sere

Enough soil accumulates to allow grasses to become established, then herbaceous plants,
then shrubs then woodland (the climax community).

Grasses sere

Each stage of a succession is a sere

. : - The climax community is the stable end point of succession; no further changes take
Secondary succession starts from cleared  characterised by particular communities,

b : place.
land where communities have lived before.  €-9- grasses.
It is faster as there are seeds, roots and soil : . Climax communities have high species diversity and many habitats and niches.
forest fires. mowing and burning, maintaining

The speed of succession depends on temperature and proximity to a source of spores and

particular subclimax communities. .
seeds to be blown in.

Practical
Work

Points to consider:

Risk assessment: hazards are biting insects/ stinging plants; cover skin and use insect
repellent. Slippery conditions can cause sprains and breaks from falls; walk not run,
wear footwear with a grip. Weather conditions can cause sunburn/hypothermia; wear
appropriate clothing for the conditions.

Representative sampling: use the correct sized grid/ quadrat for the area, a preliminary
investigation may be needed to determine this. Carry out enough repeats.

Seasonal/time differences. Sampling may need to be done at different times of year/
day to accommodate differences in visible plants or animals at different times of year. To
investigate succession, it may be necessary to return to the same location in successive
years.
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Nutrient Cycles 1 Carbon cycle

1. plants take in CO,; and use it in
photosynthesis to make organic
molecules passed through food chains

2. plants and animals respire and excrete
CO,

3. combustion releases CO,

4. decomposers respire excreting CO,
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Carbon footprint is the total amount of CO, released attributable to an
individual, product or service over the course of a year.
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Nutrient Cycles 2

The Nitrogen Cycle

Nitrogen-fixation
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Bacteria involved:

Nitrifying bacteria

Nitrosomonas — convert ammonium to nitrite

Nitrobacter — convert nitrite to nitrate

Nitrogen-fixing bacteria — convert nitrogen gas to ammonium

Azotobacter - free living in soil

Rhizobium - in root nodules of legumes, symbiotic

Denitrifying bacteria — convert nitrate to nitrogen gas

Pseudomonas - thrive in water-logged soils
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