





NEED TO KNOW

DEFINE THE TERM: NUTRIENT RECYCLING BY ORGANISMS.
1.  OUTLINE AND DRAW THE CARBON CYCLE.
2.  OUTLINE AND DRAW THE NITROGEN CYCLE.



NUTRIENT RECYCLING s

THERE IS A LIMITED AMOUNT OF NUTRIENTS ON EARTH E.G. YOU ARE
PROBABLY AWARE OF THE WATER CYCLE — WHERE WATER IS
CONSTANTLY BEING RECYCLED IN NATURE. THERE ARE SIMILAR
CYCLES FOR ALL NUTRIENTS.

WHEN PLANTS AND ANIMALS DIE, THEIR NUTRIENT CONTENT IS NOT
WAGSTED.

BACTERIA AND FUNGI DECOMPOSE THE REMAINS AND RELEASE THE
NUTRIENTS BACK INTO THE ABIOTIC ENVIRONMENT (l.E. INTO THE
SOIL, NEARBY WATER AND AIR).



NUTRIENT RECYCLING .

THESE NUTRIENTS ARE THEN TAKEN UP BY OTHER PLANTS AND USED TO
MAKE NEW ORGANIC MATERIAL.

THIS MATERIAL IS PASSED ON DOWN THE FOOD CHAINS AND IS
REUSED BY ALL THE CHAIN MEMBERS.

WHEN DEATH OCCURS FOR THESE MEMBERS, THE NUTRIENTS ARE
AGAIN RETURNED TO THE ABIOTIC ENVIRONMENT AND THE CYCLING
OF NUTRIENTS CONTINUES IN THIS CIRCULAR WAY.



ECYCLING NUTRIENTS WITHIN AN~
ECOSYSTEM

Organic material in

CONSUMERS

Feeding
Breakdown

Organic of organic
material in molecules by

PRODUCERS DECOMPOSERS

Photosynthesis +

chemosynthesis materials in the

ABIOTIC
ENVIRONMENT
(soil + water)

Inorganic &

N

N— (



NUTRIENT RECYCLING

THIS ENSURES THAT THERE IS NO REAL LONGTERM DRAIN ON THE
EARTH’S NUTRIENTS, DESPITE MILLIONS OF YEARS OF PLANT AND
ANIMAL ACTIVITY.



CARBON CYCLE

CARBON FORMS PART OF ALL ORGANIC
NUTRIENTS — CARBOHYDRATES, FATS AND

PROTEINS.

CARBON DIOXIDE IS REMOVED FROM THE

ENVIRONMENT BY IN PLANTS,
AND UNDER CERTAIN CONDITIONS, OVER LONG

PERIODS OF TIME, SOME OF THESE PLANTS MAY
FORM FOSSIL FUELS SUCH AS COAL, OIL, PEAT s
AND NATURAL GAS.




CARBON CYCLE

CARBON DIOXIDE IS RETURNED TO THE ENVIRONMENT BY:
1. IN PLANTS, ANIMALS &
MICRO-ORGANISMS.

2. DECAY CAUSED BY MICRO-ORGANISMS.
3. COMBUSTION L.E. BURNING FOSSIL FUELS







THE NITROGEN CYCLE

ALL ORGANISMS NEED NITROGEN FOR PROTEIN, DNA &
RNA MANUFACTURE

78% OF THE EARTH'S ATMOSPHERE IS NITROGEN GAS, BUT
IT CANNOT BE USED IN THIS FORM BY PLANTS AND
ANIMALS.

NITROGEN GAS MUST FIRST BE , .LE. CHANGED TO A
SUITABLE FORM (AMMONIA OR NITRATE) BEFORE IT CAN
BE USED.
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NITROGEN FIXATION

& NITROGEN-FIXING BACTERIA IN THE SOIL CONVERT N, GAS IN THE AIR
INTO AMMONIA (NH,). THIS ACCOUNTS FOR THE MAJORITY OF ALL
N, FIXATION.

* AND FUEL BURNING IN CAR ENGINES PRODUCE
NITRATES, WHICH ARE WASHED BY RAIN INTO THE SOIL WATER.

& NITRATES ARELABSORBED BY PLANT ROOTS AND CONVERTED TO
PLANT PROTEIN.
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THE NITROGEN CYCLE

& PLANT PROTEINS ARE PASSED ALONG FOOD CHAINS TO BECOME
ANIMAL PROTEIN.

& WHEN ORGANISMS DIE, THEIR PROTEINS ARE CONVERTED TO
AMMONIA BY BACTERIAL DECOMPOSITION.

r3 IN THE SOIL THEN CONVERT AMMONIA (NH,)
INTO NITRITES (NO,* ") THEN INTO NITRATES (NO,, ).

& NITRATES CAN BE ABSORBED BY OTHER PLANTS TO CONTINUE THE
CYCLE.
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THE NITROGEN CYCLE

& DENITRIFYING BACTERIA CONVERT SOIL NITRATES INTO N, GAS.
THIS IS A LOSS OF N, FROM THE CYCLE.

ONLY HAPPENS IN ANAEROBIC CONDITIONS
(WHEN O, LEVELS ARE LOW) — DUE TO
FLOODING OR ACCUMULATION OF SEWAGE.

& NITRATE ALSO ENTERS THE CYCLE THROUGH THE ADDITION OF
NITROGEN RICH FERTILISERS TO THE SOIL — MADE INDUSTRIALLY
FROM NITROGEN GAS.
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SUMMARY OF NITROGEN CYCLE

Nitrogen Nitrite Ammonia
in Air 8 NH,

NO,
A/ / |
f 8 4
A 4 5

Nitrate In : - -
Animal Protein
Soil NO. 2 >Plant Protein ININ3 >

NITROGEN EIXATION & 5. DEATH & DECOMPOSITION
LIGHTNING — PUTREFYING BACTERIA
ABSORBED BY ROOTS AND 6. NITRIFICATION: NH, >
USED BY PLANTS — NO,

B LA TION 7. NITRIFICATION: NO, =
ANIMAL FEEDING, DIGESTION NO,

& ASSIMULATION 8. DENITRIFICATION: NO, >
EXCRETION: UREA > NO, > N

AMMONIA



LEARNING CHECK

WHAT IS NITRIFICATIONZ?

THE CONVERSION OF AMMONIA (NH,) INTO NITRITES (NO,> ") THEN INTO
NITRATES (NO, ).

WHAT DO DENITRIFYING BACTERIA DO?

THEY CONVERT SOIL NITRATES (NO, ) INTO N, GAS.
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1.4.9 HUMAN IMPACT ON AN
ECOSYSTEM 1

POLLUTION



NEED TO KNOW

DEFINE THE TERM: POLLUTION.
STATE AREAS AFFECTED BY POLLUTION.
STATE MECHANISMS TO CONTROL POLLUTION.

EXPLAIN THE DIFFERENCE BETWEEN THE TERMS POLLUTANT AND
POLLUTION.

DISCUSS THE ECOLOGICAL IMPACT OF ONE HUMAN ACTIVITY.
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HUMAN IMPACT ON ECOSYSTEMS

WE ARE GOING TO LOOK AT 3 WAYS THAT HUMANS AFFECT
ECOSYSTEMS:

1.
2.
3.

NO

POLLUTION MUST BE RELATED TO

HABITAT STUDIED.

'E: FROM SYLLABUS CLARIFICATIONS -

2


1.4.9 Human Impact on an Ecosystem 2 - Conservation.ppt
1.4.9 Human Impact on an Ecosystem 3 - Waste Management.ppt

POLLUTION

POLLUTION IS ANY HUMAN ADDITION (CONTAMINATION) TO A
HABITAT OR THE ENVIRONMENT THAT LEAVES IT LESS ABLE TO

SUSTAIN LIFE.

IT IS THE MOST HARMFUL HUMAN IMPACT AND AFFECTS AIR, FRESH
WATER, SEA, SOIL AND LAND.

CHEMICALS OF HUMAN ORIGIN THAT HARM THE ENVIRONMENT ARE
CALLED POLLUTANTS.

CO2 RELEASED DURING RESPIRATIONIS NOT A POLLUTANT
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FROM THE SYLLABUS & GUIDELINES

THE SYLLABUS STATES: “STUDY THE EFFECTS OF ANY B

THE GUIDELINES FOR TEACHERS STATES: “GIVE THE EFFECTS OF ONE
POLLUTANT FROM OF THE FOLLOWING AREAS: f
" > AND

“GIVE AN EXAMPLE OF WAY IN WHICH POLLUTION MAY BE
IN THE SELECTED AREA.”

WHAT FOLLOWS IS ONLY A SAMPLE OF THE POLLUTANTS AVAILABLE.
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EFFECT OF ONE POLLUTANT FROM ONE AREA
- AGRICULTURAL, INDUSTRIAL OR DOMESTIC

Area Type Source Effec'r

Non-biodegradable

Domestic Plastic bags | Shopping |Suffocate small
animals, Litter?:
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CONTROL OF POLLUTANTS

IN THE SELECTED AREA - AGRICULTURAL, INDUSTRIAL OR
DOMESTIC

Area Control Measure

Bag tax/levy. Reuse/Recycle
24

|D0mestic ‘ Plastic bags b
ags
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1.4.9 HUMAN IMPACT ON AN
ECOSYSTEM 2

CONSERVATION



CONSERVATION

HAVE YOU SEEN ONE
OF THESE
RECENTLY?

ITIS ADODO AND
HAS BEEN EXTINCT
SINCE 1681.

Fig. 1795. — Dronte.

HOW DID IT HAPPENg?
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WHAT HAPPENED TO THE DODOz¢?

{NOT EXAMINABLE}

* IN 1598 PORTUGUESE AND DUTCH SAILORS WERE THE FIRST
PEOPLE TO LIVE ON THE ISLAND OF MAURITIUS.

* WITH THEM THEY BROUGHT PIGS, DOGS, RATS AND EVEN
MONKEYS.

* THEY KILLED DODOS FOR FOOD AND BY 1681 (83 YEARS
LATER) THEY WERE EXTINCT.
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CONSERVATION

* |IF YOU ARE CONNECTED TO THE INTERNET CLICK ON THE LINK BELOW TO
VIEW A WEB PAGE ON THE RELATIONSHIP OF THE DODOQO BIRD AND THE
CALVARIA TREE {NOT EXAMINABLE}
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http://www.kidzworld.com/article/353-history-the-dodo-bird

WHAT IS CONSERVATION®?

CONSERVATION IS THE PROTECTION AND WISE MANAGEMENT OF

ORGANISMS AND THE ENVIRONMENT.
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B N

BENEFITS OF CONSERVATION

EXISTING ENVIRONMENTS ARE MAINTAINED
ENDANGERED SPECIES ARE PRESERVED FOR REPRODUCTION
THE BALANCE OF NATURE IS MAINTAINED

POLLUTION AND ITS EFFECTS ARE REDUCED
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ONE CONSERVATION PRACTICE FROM
ONE OF THE FOLLOWING AREAS

Area Conservation Practice

Mixed farming, Crop rotation
Biological controls, Gene banks

Fishing Net size, Quotas, Re-stocking

Re-planting, Broadleaf/conifer mix

There Is a need for continual monitoring of the
environment to ensure Its protection and the
wise management of its natural resources.




AGRICULTURE

ONE CONSERVATION PRACTICE FROM ONE OF THE FOLLOWING AREAS
IS REQUIRED:
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BIOLOGICAL CONTROLS

WHAT ARE BIOLOGICAL CONTROLS?

BIOLOGICAL CONTROL IS A METHOD OF CONTROLLING PESTS
(INCLUDING WEEDS) AND DISEASES IN AGRICULTURE THAT USES
LIVING ORGANISMS (PREDATION, PARASITISM ) RATHER THAN
INTRODUCED CHEMICALS.
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CONSERVATION AND BIOLOGICAL CONTROLS

* LADYBIRD LARVA EATING
WOOLLY APPLE APHIDS

ADVANTAGES:
* NO CHEMICALS USED

* NO CHEMICAL RESIDUES
LEFT ON PLANTS

* NO LEACHING OF
CHEMICALS INTO SOIL
OR WATERCOURSES
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CONSERVATION AND BIOLOGICAL CONTROLS

PARASITIC
LLADYBUGS Wasps Hover Firy
& LLARVAE

[LARVAE
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MEALY \ & T
& Froes
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Wasps SLucs ﬁ Rove/
\l Gt b | " 4 A\ Grounp BEETLES,
CATERPILLARS ~ iz CENTIPEDES

5 “ CABBAGE

Birps & /\ Roor Fry
Q 3
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* DIAGRAM ILLUSTRATING THE NATURAL ENEMIES
OF CABBAGE PESTS



1.4.9 HUMAN IMPACT ON AN
ECOSYSTEM 3

WASTE MANAGEMENT



NEED TO KNOW

* STATE PROBLEMS ASSOCIATED WITH WASTE MANAGEMENT &
DISPOSAL.

* EXPLAIN THE IMPORTANCE OF WASTE MINIMISATION.

* EXPLAIN THE ROLE OF MICROORGANISMS IN WASTE MANAGEMENT
AND POLLUTION CONTROL.
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WHAT IS WASTE MANAGEMENT?

WASTE MANAGEMENT IS THE COLLECTION, TRANSPORT, PROCESSING,
RECYCLING OR DISPOSAL OF WASTE MATERIALS, PRODUCED BY
HUMAN ACTIVITY, IN AN EFFORT TO REDUCE THEIR EFFECT ON
HUMAN HEALTH OR LOCAL AESTHETICS OR AMENITY.

IT ALSO TRIES TO REDUCE WASTE MATERIALS' EFFECT ON THE NATURAL
WORLD AND THE ENVIRONMENT AND TO RECOVER RESOURCES
FROM THEM.
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WASTE MANAGEMENT

 URBAN RUBBISH IS MOSTLY DUST, DIRT, HAIR, PAPER, FOOD SCRAPS,
METAL, GLASS AND PLASTIC.

* TRADITIONAL DISPOSAL HAS BEEN TO BURY RUBBISH IN LANDFILL
SITES OR INCINERATE.
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LANDFILL OPERATION

THE AREA BEING FILLED HAS A RUBBERIZED LANDFILL LINER IN PLACE
(EXPOSED ON THE LEFT IN PHOTO).

THIS PREVENTS LEACHING MATERIALS MIGRATING DOWNWARD
THROUGH THE UNDERLYING ROCK.
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ONE OF THE FOLLOWING IS
NECESSARY

WASTE MANAGEMENT IN:

OR

OR
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* LEAVES FROM CONIFEROUS TREES SHOULD NOT
BE ALLOWED FALL INTO RIVERS — MAKE THE
WATER ACIDIC

* CHEMICALS AND FERTILISERS SHOULD NOT BE
ALLOWED RUN OFF INTO WATERWAYS - ALGAL
BLOOMS AND EUTROPHICATION

* WHEN TREES ARE HARVESTED ONLY BARE POLES
ARE REMOVED SO A LOT OF TREE DEBRIS (CALLED
BRASH) AND THE STUMPS ARE LEFT BEHIND
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FORESTRY SOLUTIONS

* WASTE MANAGEMENT IN THE FORESTRY SECTOR IS ALL BASED ON
RECYCLING.

* WHEN THE TREES ARE HARVESTED BRASH AND THE STUMPS ARE LEFT
BEHIND.

* THE STUMPS ARE SPRAYED WITH A UREA-TYPE COMPOUND WHICH
SPEEDS UP THE DECOMPOSITION PROCESS
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* AVAILABILITY OF SUITABLE LANDFILL SITES

e THE TOXIC OR POLLUTING CONTENT OF FUMES FROM INCINERATION
(CO,, OTHER ACIDIC OXIDES AND DIOXINS — PRODUCED FROM BURNING
PLASTIC)

* DECAYING WASTE PRODUCES METHANE GAS WHICH CONTRIBUTES TO
THE “GREENHOUSE GASES”
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POSSIBLE SOLUTIONS

* LIFESTYLE CHANGES AND EDUCATION PROGRAMMES FOR ALL AGES
ARE NEEDED TO ALTER THE ATTITUDES TO LITTERING AND WASTE
MINIMISATION AND DISPOSAL

* USE MICRO-ORGANISMS TO DEGRADE THE RUBBISH AND PRODUCE
FUEL PELLETS

* BIODEGRADABLE MATERIALS (E.G. PAPER BAGS) SHOULD BE USED IN
PLACE OF PLASTIC ONES.
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* REDUCE — USE LESS, MINIMISE WASTE.

* RE-USE - USE AGAIN, WITHOUT CHANGING BUT MAYBE FOR A
DIFFERENT PURPOSE.

* RECYCLE — CHANGE, RECOVER SOME MATERIAL AND USE AGAIN.
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* COMPOSTING IS AN AEROBIC PROCESS DURING
WHICH MICRO-ORGANISMS DECOMPOSE
ORGANIC MATTER INTO A STABLE SUBSTANCE
CALLED COMPOST WHICH RECYCLES ALL THE
NUTRIENTS REQUIRED FOR PLANT GROWTH.

* SINCE IT IS AEROBIC THE ORGANIC WASTE
MIXTURE MUST BE TURNED AND LOOSENED TO
ALLOW AIR INTO IT.

THIS INCREASES THE SIZE AND NUMBER OF AIR
PORES.
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