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Organisms and their

Ecology

~—~ environment

ecology A&

Ecology
the study of the interaction between
living organisms and their environment.
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Organisms and their
= environment
population

A gfoup of organisms of

one species, living in the

same area at the same time.

habitat

The area where an
organism lives.

The pond and its inhabitants
make up an ecosystem.

Community \ZzT)
All of the populations of i !
different species in an i
ecosystem.

All the organisms of one

population FEF
habitat 415

ecosystem & SO

%t

community g

species make up a population.

ecosystem i
A unit containing all of the
organisms and their environment,
interacting together, in a given
area

The pond is a habitat.
All the inhabitants of the pond
make up a community.

= AP )
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niche

A niche is the role the species plays,
and includes the type of food it eats,
where 1t lives, where it reproduces, and
its relationships with other species.

niche &7\

Feeding height (meters)

18

T12

e

Cape May Warbler
Feeds at the tips of branches
near the top of the tree

Bay-Breasted Warbler

Feeds in the middle
part of the tree
Yellow-Rumped Warbler
Feeds in the lower part of the tree and
at the bases of the middle branches

N
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e en ironment W
~ Food chain

~ A diagram showing the flow of energy from one
organism to the next beginning with a producer

plants — primary producers grasshopper — a primary consumer flycatcher — a secondary consumer

> >
producer “consumer herbivore
An organism that makes it own organic | An organism that gets its __~% An animal that gets its energy by
nutrients, usually using energy from energy by feeding on other | eating plants. -
sunlight, through photosynthesis. organisms. \

carnivore J

producer 6758 food chain B#J5% consumer ;HZ8& Q) An animal that gets its energy by
herbivore BEEGI4) carnivore BRG] ~ eating apimals. e\ )
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~— environment

plants — primary producers grasshopper — a primary consumer

\

flycatcher — a secondary consumer

primary consumer

consumer \

‘secondary consumer

| .
tertiary consumer

primary consumer )R EHZRE
secondary consumer JRZREZRE
tertiary consumer —ZRHZRE ) N
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plants = primary producers grasshopper — a primary consumer flycatcher — a secondary consumer

primary trophic level secondary trophic tertiary trophic level
level

Trophic levels

The position of an organism in a food chain, food -
primary trophic levelZE—E7r) web or pyramid of biomass or numbers. v/

secondary trophic level 8 _=F:ZK
tertiary trophic level SB=FF=ZR 9, A/

2 &) [
Nt e\
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Producer

Consumer

Primary
consumer

Herbivore

Consumer Consumer
Secondary Tertiary

consumer consumer
Carnivore Carnivore
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~  environment biomass S
~ Pyramid of numbers

~ In the pyramid, the size of each block represents the
number of organisms at that step in the food chain.

el Woodpecker j !
(Tertiary consumer) Flea
(Secondary consumer) i | (Secondary cons )
éﬁ
Thrush , ”:
(Secondary consumer) Insects
(Primary consumer)
0 £ 0 Rabbit
/__él;ar : (Primary consumer)
(Primary consumer) : d
! b Mt el
* i
Grass

Oak tree _
(Producen (Producer) (Producer) |
‘r, \

pyramid of number#lE &5 Q) | ‘ *}) 5% f
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Organisms and their Ecology——pyramid of nhumbers,
~—~ environment biomass -/
-/
biomass the mass of the organisms
Wolf 4200
kg/km?
pyramid biomass
The size of each block represents the biomass of each Red fox
trophic levels. 2100 kg/km?

Snowshoe hare
20,925 kg/km?

pyramid of biomass F¥JE=EF1E
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flycatcher

Food web
A network of interconnected
food chains

plant material
including leaves,

"~ fruits and seeds
g caterpillar |
food web B4 o) :
o/ 9 )
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~ environment flow -/

All living organisms need energy. They get energy from food, by respiration.
All the energy in living organisms |
-originate from sun!

......................................................................................

flycatcher — a secondary consumer

Energy flow

energy flowBEE A

ingestiEEY
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~—  environment
All ehergy in an ecosystem originates

from the sun. as energy is passed
along a food chain, some of it 1s lost to
the environment.

¢ Some energy 1s lost as heat energy
when respiration.

¢ When one organism eats food, it
rarely eats absolutely all of it.

¢ Not all of the food molecules are
digested and absorbed.

energy efficiencyBEEIER
LB A —
energy flow BEEE]

S

K

™

o

Ecology——energy
| e
_E_-f____r 14.6
f2 w
Hitrt5ahsy [ fedah i
|62.8 62.8 L£0 I:E-Ea
7.5
— 203 188 29.3 |5‘”
ﬂﬁk‘ 0 ' Y
WO T kA
122.6 3273

...................................................................................................................... o)
The nearer to the beginning of the food chain we

feed the more energy there is available for us.
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decomposer
An organism that gets its energy
from dead or waste organic matter.

Decomposers help to release
substances from dead
organisms, so that they can
be used again by living ones.

decomposers e

H\\n_k fruits and seeds

flycatcher

plant material
including leaves, ~,

caterpillar \
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Nitrogenous
Bases

replaces Thymine in RNA

RNA
Ribonucleic acid

DNA

Deoxyribonucleic acid

Nitrogenous
Bases
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Carbon cycle

Carbon cycle #EF
deforestation FRMEAK

fossil fuel{¥,aJsakt

carbon dioxide
in the air

combustion

carbon
compounds
in fossil fuels

photosynthesis
respiration

combustion

:;

k.
carbon compounds
in plants

'Il'.; 114 i o 5 ik L bl R
'EH 'i!’ A i Wk A { gy o 1% |
. 'Ih ! R CETCUIRE FER I_l_". L] L oyl L T i f y
\
\

respiration W E
carbon compounds
in animals

urine, faeces,

death

death and long-
term subjection to
high pressures and
temperatures

carbon compounds in
microorganisms and other
decomposers in soil
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Very inert.

Plants and animals cannot use 1t at all. It must
first be changed into a more reactive form.
Such as ammonia(NH?3) or nitrates(NO5")

'

nitrogen cycle

nghtmng
‘nitrogen — nitrogen oxide — nitrate

________________________________________________________________________________________________________________

- Artificial fertilisers
- initrogen + hydrogen — ammonia

Nitrogen fixation

inert TSR -—ammonia compounds and nitrates

Nitrogen-fixing bacteria !
nitrogen ﬁxatlong\’ﬁ@fﬁ bacteria (in soil, or in root nodules on plants like J
nitrogen oxide R4, . peas, beans, and clover.) i

nitrateigEREL ' h i 9 |
N1tr0gen—>amm\m{um)\/ ___________________________ . /

. Bl
ammonia / ammonium |,
nitrateAHER =L
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denitrification

denitrifying bacteria

nitrogen fixation
by bacteria in root
nodules

nitrogen cycle

nitrogen
fixation

ose dead bodies/ excrete

nitrification

nitrifyingMacteria
nitrifying bacteriaﬁl‘%ft@%\ T y | \/

nitrification f{E{t.{ERR
denitrifying bacteria RIE{(4HE
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~r’

nitrogen — ammonium/ammonia

Nitrogen-fixing bacteria
Nitrifying bacteria ammonia / urea — nitrate

Denitrifying bacteria ammonia / nitrate — nitrogen gas

U O
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precipitation PERY
evaporation ZX A7
transplratlon ,—«-\H%

~

water droplets in clouds

e
|
' o
evaporation from
transpiration by :::‘r:, lakes and
ground water plants
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~r’

Emigration

+ Birth Population size

______________________________________________________________________________________________

; = . death rate > birth rate — decrease .
birth rate HHZEE Immigration '_'_'7_':::_'_'::::_'_'_'_'7::_'_'_'_'_'7_'_'_'_'_'7_'7:_'7_'_'_'7:_':7_':::_'_'7_'_';_'_'_'_'_';i_'_'_'_'_'?t:‘_’_'?_'?;j
death rate FJET_ER . s
immigrationlF N\ e !

emigration) T i
‘& O o
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Factors affecting population growth

yeast FEEIER
broth [z
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'

population growth model

Lag phase

There are not many cells to reproduce.
They also need time to adjust to the new & 1
conditions. 34

The growth of a population of yeast

W -/ stationary phase -

log phase / exponential phase 6 ‘ death

The rowth Of the 9) ulation is ve ra ld Number 4. phase
g 1244 LY LD of yeast

cells /

millions

T or Tok phase} T

5

e IRR.A AESE ot S UEERS SRS TESRI o b IS - SN S e S ML S R IS SR S MR TS Sl SSIR SeRL S SRRl

P = 0 i b P 1 i~
growth model ZEi<i=HY ; ; ! r |
lag phase JRER 0 2 24 36 48 60

log phase / exponential phase XJ£{HH Time / hours _

ok =Y e\ 7
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population growth model

stationary phase
Not enough food and much alcohol.

Death rate 7 birth rate|
The population increase

death phase
death rate > birth rate

stationary phase F2EHA

death phase ET_HA

sigmoid growth curve sBY4E{<HIZ:
level off 83, EBIRIRES

The growth of a population of yeast

8

6

Number
of yeast
cells /
millions

2

4

W -/ stationary phase -

e IRR.A AESE ot S UEERS SRS TESRI o b IS - SN S e S ML S R IS SR S MR TS Sl SSIR SeRL S SRRl

Time / hou rs

!

48

death)
Ll i3t phasel!
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~
Limiting factors affecting population growth
® food supply
' t ;
g disease LInterac foxes
& living space \
& predator
other ’V
dat |
Pitdenes infection ~
limiting factor PRIEIZE (myxomatosis) )

"N &8 )
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Limiting factors affecting population growth
160+
4 fc?od supply :
& disease Wi N
’ 11V1ng Space il snowshoe hare i
’ predat()r 100 ~ (Lepus americanus) — (Lynx canadensis)
Population
------ vl 8 |
......................................................................................... 60 ]
. The numbers of lynx and snowshoe hares 40 - g 8 e
. g0 up and down, or oscillate, but average | o / s
. population size stay roughly the same. ;
________________________________________________________________________________________ o5 185 s 175 Bm 185 1905 1915 198 19
Time/year
lynx 325 Whenever the snowshoe hare population rises, the lynx population also ris.es/
snowshoe hare JLZEETR shortly afterwards, as the lynxes now have more food. A drop in the snowshoe
oscillate 557, IEn/] hare population is rapidly followed-o¥ a drop in the lynx poptﬂetion.
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) The arca of each box represents
Age pyramids predict change of population size . the numbers of individuals in

. that age group.

_____________________________________________________________________

An increasing populatiop? If all the organisms in the
bottom-heavy pyramid younger age groups grow up and reproduce, the

population will increase.

More young individuals than old ones. 81-90

71-80 |
61-70 |
Age 51-60 |
B 4150 |
3140
21-30
11-20 |
0-10 |

birth rate > death rate

¢.g. developing countries

Numbers in age group \
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~’
Age pyramids predict change of population size
I:(E stable populatioPThe sizes of the younger age groups
even spread of ages are only a lictle larger than the older ones, so this
population should not change much in size.
birth rate = death rate 81-90
71-80 |
. 61-70
e.g. developed countries Age 51-60
group ~
41-50
3140 |
2]1-30 |
11-20
0-10

Numbers in age group

8
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Organisms and their Population size
— :
- environment Reasons for this recent growth e
) 1 reduction of disease
The human population ® improvements in water supply
® scwage treatment
7 - ® hygienic food handling and general standards of
cleanliness (typhoid, dysentery)
sewage 757K 6 ® immunization against diseases (polio, smallpox)
hygienic Z4ERY | ® discovery of antibiotics )
typhoid {5 > T 2 Increase in food supply  \.
dysentery FFIfEE J cultivation/ agriculture
pOliO/J\) Lﬁ*g;‘-;ﬁ \;";ﬁlr;lc;:lngopulation , .
smallpox X1E 3 - :
| | 300 years ago,
- _ | | began to farm
8000 BC | e SN MR S S e

' began to farm |

............................... \ ! | . : | : : | :

I | 1 | 1
4000 3500 3000 2500 2000 1500 1000 500 0 500 1000 1500 2000 2500
BC AD

Year
T 3 \
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Ways of control human population

Most

Contraceptive techniques 5 iT} CV? / il

Sterilization Implant

Effectiveness:

99%

91-94%
depending on
the method

76-88%
depending on
the method

r
] | '
—

Cervical
(Internal/external) Cap

Diaphragm Condoms Sponge

76-88%
depending on
the method

2 >PAsz - Withd l
contraceptive Z2HY ﬂ ithdrawa

Spermicide Fertility awareness




