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Baoikn YEAETN TTEQITITWONG: Ta TPOTTIKA
oaon ecagavidovral

o KaAUTITOUV PJOvo 10 2% TNG £TTIPAVEIAC TNG YNG, AAAG UTTOPEI
Va TTEPIEXEI EWC KAl T JIOA ATTO TA XEPOAia QUTIKA Kal (wika
€idN TOU KOOUOU

v KataoTpd@nke atrd TNV UAOTOUIA, TNV aVvATITUEN TwV KAAANIEPYEIWY, TN
Bookn Twv BOOEIdWYV KAl TNV KATATIATAON TOU TTOAITIOHOU

o [1aTi TTPETTEI VA AVNOUXEITE yIA TNV €CAPAVION TWV TPOTTIKWYV
daocwyv; Mrtropegite va TTPOCdIOPICETE TO OIKOOUOTNUO OTO
oTToio (EITE;
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3.1 INwc¢ Asitoupyei TO0 ZuoTnua
Y1rootnpigng tng Zwng tng I'ng;

e To ouoTnua uttooTAPICNG TNS (wNC TNG 'NG £xel TEooEpPQ
OPAIPIKA OTOIXEIa TTOU AAANAETTIOPOUV PETACU TOUC

 H {wn ouvtnpeital atrd ToV KUKAO TwV BPETITIKWY OUCIWYV KAl
TNG EVEPYEIAG PETACU KAl HEOW AUTWY TWV CUCTNHATWYV
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To ouoTnua uttooTNPIcNG TNS (wN¢ TNG I'NC
EXEI TEOOEPA KUPIO OTOIXEI

o ATUOO@QAIPA — ATTOTEAEITAI ATTO TV TPOTTOCPAIPA KAl TN
oTPATOOPAIPA

e YOpoo@aipa - VEPO TNV ETTIPAVEIA TNG YNNG N KOVTA OTNV
eM@PAveIa TGS yNG (TTayog, vepOo Kal UdPATHOI)

o [ewo@aipa - atroTeAEITAl ATTO Evav Bepuo TTUP VA, Evav
TTaxU, KUpiwg Bpaxwdn pavoua Kal evav AETTTO ECWTEPIKO
PAOIO

o Bidoopaipa — otroudntrote BpiokeTal {wr oTIC AAANEC TPEIC
OPaipeC

© 2016 Cengage Learning. All Rights Reserved.


Presenter
Presentation Notes
Troposphere:  The innermost atmospheric layer directly above the earth’s surface and is made up of nitrogen and oxygen.
Stratosphere:  found directly above the troposphere, it contains significant ozone gas – this gas filters out almost 95% of the sun’s harmful UV-ultraviolet radiation. 
“Ice”: includes polar ice, icebergs, glaciers, and frozen ice in soils (permafrost).
97% of earth’s water is found in the oceans.
The portion of the crust:  is a source of chemical nutrients used by organisms during their life cycle and is also a source of non-renewable resources like fossil fuels.


Duoikd ke@daAlaio: Ta TEoOoEpA CUCTANATO
UTTOOTNPIENG TNG (NG TNG I'Ng

U Atmosp 'e‘fé"‘,
_ s\ / Biosphere

(living organisms)

/
iy Mantle

Geosphere
(crust, mantle, core)

Hydrosphere
(water)
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Presenter
Presentation Notes
Figure 3.2   Natural capital: the earth consists of a land sphere (geosphere), an air sphere (atmosphere), a water sphere (hydrosphere), and a life sphere (biosphere) (Concept 3.1A)


Tpeic MNapayovtec Alatnpouv TN Zwn TNG
I'ng

 H povodpoun porn uwnAng troloTNTOC
EVEPYEIOC

v H apxn TnG asipopiac tng nAIakng evépyelacTo
PAIVOUEVO TOU BEpuoKNTTiOU

v' O KUKAOC TwWV BPETITIKWY CUOTATIKWV
 H apxn TNG asipopiac Tou XNUIKOU KUKAOU
 Baputnra
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1. The solar energy that
powers the earth's
climate systa
short-wave radiation,

4. The solar radiation abiarbed by

heat and emitted as ang-wave

3. Some of the incoming solar
radiation,

radiation is reflected by the

earth's surface and atmosphers 5. Some of the infrared radiation
back out to space. 2, Roughly half of the escapes into space, but most of it is
absorbed by greenhouse gases and
clouds in the earth’s atmosphere, and
this interaction between gases and

incoming solar radiation
is absorbed by the

earth's surface.
ra on warmds the earth's lawer

atmosphere and surface.

National Geographic
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Presenter
Presentation Notes
Animated Figure 3.3  Greenhouse earth. High-quality solar energy flows from the sun to the earth. It is degraded to lower-quality energy (mostly heat) as it interacts with the earth’s air, water, soil, and life forms, and eventually returns to space. Certain gases in the earth’s atmosphere retain enough of the sun’s incoming energy as heat to warm the planet in what is known as the greenhouse effect.


3.2 lola gival Ta KUpla ouoTaTIKA EVOC
OIKOOUOTNUATOC;

e Opyaviouoi TToU:

v' Mapdyouv Tn dIKr) TOUG dIATPOPI)

v |[kavoTtTolouV TIC BIATPOPIKEC ATTAITAOEIC KATAVOAWVOVTOC
AAAOUC opyavIONOUC

v' ATTOoOUVBETOUV Ta aTTOBANTA KOl TO UTTOAEiP AT
OPYQAVIOUWY AVAKUKAWYOVTAC £TOI TO BPETTTIKA OUCTATIKA

© 2016 Cengage Learning. All Rights Reserved.



Ta olIKOOUOTAHATA £XOUV APKETA ONUAVTIKA
OTOIXEIQ....

o QOikoAoyia: ol opyaviouoi aAANAETTIOPOUV PETACU TOUGC KOl ME
TO uN wvTtavo TTEPIBAAAOV TOUG

 Ta Biomikd (Cwvrtava) kar apiotika (un dwvtava) pépn Tou
TEPIBAANOVTOC TTapOoUCIAlouv dIadOXIKA ETTITTEOO OPYAVWONG

e [lévte amd auta Ta e€mmimTedd. opyaviouoi, TTANBuooi,
KOIVOTNTEC, OIKOOUOTNMATA Kal Bioagaipa
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Presenter
Presentation Notes
Ecosystems are composed of energy, chemicals, and organisms.



ETritreda Opydavwonc TnS 'YAnc otn duon

Parts of the earth's air,
Biosphere water, and soil where life
is found

A community of different
species interacting with one

Ecosystem  another and with their
nonliving environment of
matter and energy

Populations of different
species living in a particular
place, and potentially
interacting with each other

Community

A group of individuals of the
Population  same species livingina
particular place

Organism An individual living being

The fundamental structural

Gl and functional unit of life

Chemical combination of two
Molecule or more atoms of the same or
different elements

Smallest unit of a chemical
Atom element that exhibits its

Hydrogen Oxygen chemical properties
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Presenter
Presentation Notes
Animated Figure 3.4  Some of the levels of the organization of matter in nature. Ecology focuses on the top five of these levels.


[Tapaywyoi kal KatavaAwTEC

o O1 opyaviopoi avAKouv o€ €TTiTTedq
OIATPOPNG/TPOTTIKA avAAoyad UE TNV TTAYN TWV
OPETITIKWY CUCTATIKWY TOUC

e OI TTapaywyoi (autoTpoPa — PUTA) XPNOCIUOTTOIOUV
TN PWTOOUVOEDN VIO VA TTAPAYOUV BPETTTIKA
OUOTATIKA

o OI KATAVOAWTEC (ETEPOTPOPOI) TPEPOVTAI UE AAAOUC
OPYQVIONOUC I T UTTOAEINUATA TOUC

v MTmopei va gival gutopaya (putopdyol), capkopaya
(KpeaTopAyol) N TTaueAaya (TPWVE Kal pUTA Kal KPEAQ)
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Presenter
Presentation Notes
Decomposers (heterotrophs) obtain their nutrients by consuming the remains of organisms and their wastes – thereby recycling nutrients back to soils, water, and air for reuse by producers.
The life processes of producers, consumers, and decomposers are supported by aerobic respiration, which makes chemical energy stored in sugars (glucose) and other organic compounds available for use.


ZwvTta (Biotika) kai Mn Zwvta (ABIOTIKA)
2. UCTATIKO

Oxygen (O,)

[Carbon dioxide (CO,)

Soluble mineral
nutrients
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Presenter
Presentation Notes
Animated Figure 3.5  Key living (biotic) and non-living (abiotic) components of an ecosystem in a field.


Duoikd kepdAaio: Ta KUpIa OUCTATIKA EVOC
OIKOOUGTNUATOC

[ &
QG 0 'v\"}\'m‘l@(
® ‘9‘993 Qo 3 g
Q G g Solar g
Chemical nutrients 4 energy f
(carbon dioxide, C

oxygen, nitrogen,
minerals)

Producers
(plants)

Consumers
(plant eaters, : :
meat eaters) = Heat =

}'?_._v_l.‘;‘-'\ }f;",ﬁ\'\.‘.
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Presenter
Presentation Notes
Animated Figure 3.8  Natural Capital: the main components of an ecosystem are energy, chemicals, and organisms. Nutrient cycling and the flow of energy – first from the sun, then through organisms, and finally into the environment as low-quality heat – like these components.
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3.3 Ti ocuuPaivel e TNV EVEPYEIQ O€ Eva
olkoouoTNUa;

e H evEpPyEIQ PEEI HEOW TWV OIKOOUOTNUATWY
MECOW TNG Kivnong PETACU TWV TPOPIKWYV
ETTITTEOWYV PMEOW TWV TPOPIKWY AAUCIiOWYV Kal
TWV TPOPIKWV I0TWV

- H T1oionta Tn¢ evépyelag Trou  OIATIOETAI  OTOUC

OPYAVIOMOUC MEIWVETAI KOBWC ETTITUYXAVETAI KAOE d1adOXIKO
TPOPIKO ETTITTEQO, €TTEION XAVETAlI TOON TIOAAN E€vEpPyElQ
(BeppdTNTA) pETABaivovTag atrd To Eva TTITTEOO OTO AAAO.
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H evepyela pEel JETW TWV OIKOCUOTNUATWY OTIC
TPOPIKEC OAUCIOEC KAl OTOUC IOTOUC TPOPINWYV

e Tpo®IikA aAucida

v Mia akoAouBia opyaviopwy, KaBévag atrd ToUuC OTToIoUC
XPNOIUEVUEI WS BPETITIKI TTNYN YIA TOV ETTOPEVO (TA PEYAAQ
WAapla TPWVE Ta JIKPA Wapia)

e AlaTpo@IKOI IOTOI

v 'Eva TToAUTTAOKO OiKTUO dIACUVOEDEUEVWV TPOPIKWV
aAUCiIOWYV

o [lupapida TNC PONG evEPYEIQC
v Pon evépyelag HEow B10POPWYV TPOPIKWY ETTITTEOWV

© 2016 Cengage Learning. All Rights Reserved.



First Second Third Fourth
Trophic Trophic Trophic Trophic
Level Level Level Level
Producers Primary Secondary Tertiary
(plants) consumers consumers consumers

(herbivores) (carnivores) (top carnivores)
“Heat- (%
mE

Decomposers and
detritus feeders
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Presenter
Presentation Notes
Animated Figure 3.9   In a food chain, chemical energy in nutrients flows through various trophic levels. 

Question: Think about what you ate for breakfast. At what level or levels on a food chain were you eating?


Kl TTIC AEITOUPYOULY;

54 {} Kepahaio 3: OoouoTApaTa: T givat e
P
AclTEPO TPODLKO %
nmm eninedo eninedo

i

Napaywyol NpwrtoyeVeig AEU't:vpovev:cq

g 1) KATAVOAWTEG KaT amd :

'Y (¢putodaya) (capkodaya

=
HAwakn
} EVEpYELQ

2
}'Tmt\“
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Blue whale ~_Sperm whale

P

Elephant
seal

Crabeater

g

-) Herbivorous
b/ zooplankton
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Presenter
Presentation Notes
Animated Figure 3.10  This is a greatly simplified food web found in the southern hemisphere. The shaded middle area shows a simple food chain that is part of these complex interacting feeding relationships. Many more participants in the web, including an array of decomposer and detritus feeder organisms, are not shown here. 
Question:  Can you imagine a food web of which you are part? Try drawing a simple diagram of it. 



e e ] ~ Kegdahaio 3 { 55
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KaBoupo-
ddyog

d)u’)ﬂuﬁ_____ r

tykouivog
NG AdeAiag

© 2016 Cengage Learning. All Rights Reserved.




0V TUAMA Tou SiktUou, oupmephapPavopévng
ag CEPAg anoé anodounTtéc kai Bpuppatopayouc,
Vv gppavitovrat £6w. Epwrnon: Mnopeite va @a-
aoTeite Eva TPoYikd Siktuo oTo onoio QVNKETE;
KIUAOTE va oxeSIAoETe éva am\od Siaypappua auv-
JTou SiIKTUOU.

QdéApn evépyela
SaBeoiun oe kdBe tpodikd
eninedo (o xAoBeppibec)

Tpiroyeveic
KaTavaAwTteg
(avBpwmog)

10

Acutepoyeveig
KATAVOAWTES
(mépka)

MNMpwrtoyeveig
KOTAVOAWTES
(ZwomAayktév)

MNapaywyoi
(dutomAayktév)

T A
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Mia ['evikeupevn lMNMupapida Evepyelakng
Ponc

Usable energy available
at each trophic level
(in kilocalories)

Tertiary
consumers
(human)

10

Secondary
consumers
(perch)

Decomposers # “Heat

Primary
consumers
(zooplankton)

Producers
(phytoplankton)
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Presenter
Presentation Notes
Animated Figure 3.11  Generalized pyramid of energy flow showing the decrease in usable chemical energy available at each succeeding trophic level in a food chain or web. This model assumes that with each transfer from one trophic level to another, there is a 90% loss of usable energy to the environment in the form of low-quality heat. Calories and joules are used to measure energy. One kilocalorie = 1,000 calories = 4,184 joules.
Question:  Why is a vegetarian diet more energy efficient than a meat-based diet? 



MepIKA OIKOOUOTAMATO TTOPAYOUV (PUTIKN
UAN TTIO ypNyopa a1To GAAX

o GPP (akaBdpiotn TTpWTOYEVAC TTAPAYWYIKOTNTA)
v' O puBuOC TTOU 01 TTAPAYWYOIi EVOC OIKOOUCTANATOC
LUETATPETTOUV TNV evEpyeEla o€ Biouadla

 NPP (kaBapn TTpwToyevnC TTapaywyikoTnTa)
v' O puBPOC UE TOV OTTOIO OI TTAPAYWYOI XPNOINOTTOIOUV TN
PWTOOUVBEDN YIa TNV TTApAywyn Kal atrolnkeuon XNUIKAG

EVEPYEIOC UEIOV TOV PUBUO HE TOV OTTOIO XPNOIUOTTOIOUV
EVEPYEIA VIO AEPOBIa avaTtTvon
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Presenter
Presentation Notes
NPP limits the total number of organisms that can be supported by earth’s life support system.

NPP limits the total number of organisms that can be supported by earth’s life support system.




MepIKA OIKOOUOTAMATO TTOPAYOUV (PUTIKN
UAN TTIO ypNyopa a1To GAAX

e Ta xepoaia Kal Ta UOATIVO OIKOCUCTHMATA JIAPEPOUV WG
Tpo¢ T0 NPP (kaBapn TTpwToyEv TTAPAYWYIKOTNTA)

e [lapda 10 xapnAO NNP, o1 wkeavoi TTapayouv 10 JEYOAUTEPO
MEPOC TNG Bropadac Tou KOOPOU AOYW TOU TEPACTIOU
uEYEBOUC TOUC

e Ta TpoTTiKG 0don £€xouv uwnAo NPP - TToAAG xavovTal Aoyw
TNG UTTOBABPIONC TOU PUOIKOU KEPAAQiou

e MOvo QuUTIK UAN TTOU avTiTrTpoowTrevueTal atro 1o NPP givail
OI00£0IUN W BPETTTIKA CUCTATIKA VIO TOUC KATAVAAWTEC
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O KUKAOC TWV OPETITIKWY OUCIWYV EVTOC KAl
METACU TWV OIKOOUOTNUATWY

o O BloyewxnUIKOC KUKAOC, TTOU 0ONYEITAl ATTO TNV EICEPXOMEVN
NAIOKNA akTIVOBOoAia Kal Tn BapuTtnta TNG yng ouveXwG,
METAKIVEI OPETITIKA CUCTATIKA KOl EVEPYEIQ HECW TOU AEPQ,
TOU VEPOU, TOU €DAPOUC, TWV TTETPWHATWY Kal TwV {WVTavWwV
OPYOVIOUWYV

v Y1rootnpiel Tnv apxn TNS BIwaIudTNTAC TOU XNUIKOU
KUKAOU

© 2016 Cengage Learning. All Rights Reserved.



3.4 Ti ouuBaivel oTnVv UAN O€ £va
olkoouoTNUa;

e H UAn pe TN pOPYPN OPETTIKWV OUCIWV Kal EVEPYEIAS
OVOKUKAWVETAlI QUOIKA KOl  QVOKUKAWVETAI MEOW  TWV

OIKOOUOTNUATWY Kal TNG BI0C@aIpag

v Qo1600, auToi Ol XNUIKoi KUKAOI peTaBaAAovTal atmd TIC
avOpwWTTIVEC OPACTNPIOTNTEC
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O KukAoc¢ tou Nepou — Ecartpion kai
AlaTTvon

e O udPOAOYIKOGC KUKAOC N 0 KUKAOC TOU VEPOU
OUAAEyeEl, kaBapilel Kal dlavENEl TN OTABEPN TTAPOXN
VEPOU TNG YNG

- O KUKAOG TNG QUOIKNC avavewaong TS TToioTNTAS ToU
vEPOU

H eiloepxouevn nAIaKA akTIVOBOAIa UETAKIVEI TO

VEPO OTNV EMIPAVEIQ OTNV ATUOO@PAIPA HECW

TNG £CATMIONG

- Kupiwg péow NG dIatrvong (Cartpion atro TNV ETTIPAvVEIQ

TWV PUTWV)
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The Water Cycle — Precipitation and
Surface Runoff

e H ouuttUKVWON OTNV ATUOCPAIPA KAl O ETTITITWOEIC TNC
BapuTtnTag dNuUIoUPYyoUV BPOXOTITWAON TTOU ETTIOTPEPEI TO VEPO
oTNV EMQAVEIA TNG YNG

v ETTIQaveIakr atropporn
v Ydpopopeic kal uttoyela vepd

e MOovo €va TTOAU PIKPO MEPOC TOU VEPOU TNG YNG €ival YAUKO
VEPO

o To uTTOAOITTO BPIOKETAI OE€ WKEAVOUC, €ival ATTOONKEUPEVO WG
TTAYoc¢ N €ival TToAU BaBid yia TTpoéoaon
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Natural Capital — The Hydrologic Cycle

|

|

Transpiration
from plants
Precipitation :
to land n

of surface water z
Evaporation
| from ocean

i, | |
{Runoff 3 '
i L)

i [ fi‘ Lakes and 1 e ok
it FeSenvoirs N
5 9 :

Y Increased runoff on
land covered with crops,
Infiltration buildings, and pavement
and percolation :
into aquifer

Precipitation
to ocean

ncreased runoff
§ from cutting

NG
AN
rou

4l

| Groundw: 8 Overpumping
W in aquifers of aguifers
i ' )

[ Natural process
D Natural reservoir
. Human impacts
} Natural pathway
P Pathway affected by human activities

© Cengage Learning

© 2016 Cengage Learning. All Rights Reserved.



Presenter
Presentation Notes
Animated Figure 3.13  Natural capital: simplified model of the water cycle, or hydrologic cycle, in which water circulates in various physical forms within the biosphere. The red arrows and boxes identify major effects of human activities on this cycle.
Question:  What are three ways in which your lifestyle directly or indirectly affects the hydrologic cycle?


[Tw¢ aAAadouv ol avBpwTTol TOV KUKAO TOU
VEPOU;

Mg TNV amOOUPON TWV TTOPWYV YAUKOU VEPOU
YPNYOPOTEPQ ATTO TIC PUOIKEC OIEPYAOTIEC,
avaTTANpWVvoVvTal

e Me Tnv avrikaraotaon Twv dacwv/BAacTnongG e
QOTIKA AVATITUEN — JEiWON TNG OIATTVONG Kal augnon
NG aTroppong

 Me atrooTpdyyion Kal TTANpPwaon UypoTOTTWY, TTOU
Ol1ATAPACOEI TIC AVAVEWTIKEC IKAVOTNTEC TOU
UOPOAOYIKOU KUKAOU
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Presenter
Presentation Notes
If these activities continue over a large enough geographic area for long enough, they contribute to climate change.



The Carbon Cycle

 Atmospheric carbon dioxide, a key
component of the carbon cycle, has a

significant temperature effect (greenhouse
effect)

 How does carbon cycle through the
biosphere?
— Photosynthesis by producers

— Aerobic respiration by producers, consumers and
decomposers

© 2016 Cengage Learning. All Rights Reserved.


Presenter
Presentation Notes
Some carbon, in the form of carbon dioxide, is added to the atmosphere by these processes and with time some is also buried beneath the surface where heat and pressure convert carbon deposits into fossil fuels (coal, oil and natural gas).


Natural Capital: The Global Carbon Cycle
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Presenter
Presentation Notes
Animated Figure 3.14  Natural capital:  simplified model showing the circulation of various chemical forms of carbon in the global carbon cycle, with major harmful impacts of human activities shown by the red arrows (Yellow box sizes do not show relative reservoir sizes.)
Question:  What are three ways in which you directly or indirectly affect the carbon cycle?
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The Nitrogen Cycle: Bacteria in Action

ow does nitrogen cycle through the

biosphere?

— Atmospheric nitrogen cannot be absorbed or used

directly by most organisms

— Bacteria convert the nitrogen into a usable form

so it becomes a useful plant nutrient

— Consumers (herbivores) and decomposers

convert the nitrogen back into nitrogen gas which
IS then released into the atmosphere

© 2016 Cengage Learning. All Rights Reserved.


Presenter
Presentation Notes
N2 (atmospheric nitrogen) through bacterial action becomes part of compounds like ammonia (NH3) and ammonium ions (NH4+). These are significant plant nutrients.


Natural Capital: The Nitrogen Cycle
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Presenter
Presentation Notes
Animated Figure 3.15  Natural capital:  simplified model showing the circulation of various chemical forms of nitrogen in the nitrogen cycle, with major harmful impacts shown by the red arrows (Yellow box sizes do not show relative reservoir sizes.)
Question:  What are two ways in which the carbon cycle and the nitrogen cycle are linked?


How Do Humans Alter the Nitrogen Cycle?

By burning fossil fuels that adds nitric oxide to
the atmosphere

— Nitrogen dioxide gas/nitric acid vapor causes acid
rain
By removing atmospheric nitrogen to make
fertilizer

— Agricultural runoff from fields into the water supply
leads to algal overgrowth that disrupts the oxygen
balance in aguatic systems
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The Phosphorus Cycle

ow does phosphorus cycle through the

biosphere?

— Cycles through solls, rocks, water and plants, but

not through the atmosphere

— Can be temporarily removed from natural cycling

when washed into oceans and trapped in marine
sediments

— As with nitrogen, contributes to agricultural runoff
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Natural Capital: The Phosphorus Cycle
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Presenter
Presentation Notes
Figure 3.16  Natural capital: Simplified model showing the circulation of various chemical forms of phosphorus (mostly phosphates) in the phosphorus cycle, with major human impacts shown by the red arrows (Yellow box sizes do not show relative reservoir sizes.)
Questions:  What are two ways in which the phosphorus cycle and the nitrogen cycle are linked?
What are two ways in which the phosphorus cycle and the carbon cycle are linked?  


How Do Humans Alter the Phosphorus
Cycle?

By mining phosphorus deposits to make
fertilizer

Through clearing of tropical forests, which
reduces phosphorus in the topsol

Through agricultural runoff and topsoill
erosion, which disturbs biogeochemical
cycling
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O KUKAOC TOU B¢iou

 How does sulfur cycle through the biosphere?
— Via mining of ore deposits/ocean sediments

— From active volcanoes — as poisonous hydrogen
sulfide and sulfur dioxide gases

— Through decomposition of organic matter in
wetlands

— From sea spray, dust storms, and forest fires
— Absorption by plant roots

© 2016 Cengage Learning. All Rights Reserved.



Natural Capital: The Sulfur Cycle
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Presenter
Presentation Notes
Figure 3.17  Natural capital:  Simplified model showing the circulation of various chemical forms of sulfur, which major harmful impacts shown by the red arrows. (Yellow boxes do not show relative reservoir sizes.)
Questions:  What are two ways in which the sulfur cycle and the nitrogen cycle are linked?
What are two ways in which the sulfur cycle and the carbon cycle are linked?


How Do Humans Alter the Sulfur Cycle?

* By releasing sulfur dioxide into the
atmosphere

— Burning sulfur containing coal and oll in power
plants to generate electricity

— Refining sulfur containing oil to make gasoline
— Mining and smelting metals from sulfur deposits

 The key components of acid rain are nitrogen
dioxide and sulfuric acid
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3.5 How Do Scientists Study
Ecosystems?

e Scientists learn about ecosystems by:
— Using field and laboratory research
— Designing controlled experiments
— Developing mathematical and statistical models
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Some Scientists Study Nature Directly

 Make direct observations and take
measurements of ecosystems in the field

* Fly over ecosystems to photograph them
« Carry out controlled experiments

e Use radio transmitters and remote sensing to
track organisms

e Run mathematical models for issues that
cannot be studied in the lab or field

© 2016 Cengage Learning. All Rights Reserved.


Presenter
Presentation Notes
Controlled experiments isolate and change a variable that is measured and compared to the same variable in a controlled (unchanged) area.
Radio transmitters attached to animals use GPS (Global Positioning Systems). Remote sensing data is converted by GIS (Geographical Information Systems) into computerized maps that may show forest cover, water resources, air pollution emission, and changes in global sea surface temperatures.


Some Ecologists Use Laboratory
Experiments or Modeling

 How do scientists model ecosystems in the
lab?
— With culture tubes, aquariums, greenhouses, and
In iIndoor/outdoor chambers with controlled
variables (light, temperature, etc.)
* Pros: small, controlled lab experiments save
money and are faster to carry out

* Con: these experiments may not reflect reality
well enough
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We Need To Learn More About the Health
of the World’s Ecosystems

 The 2005 ecosystem assessment shows that
more baseline ecologic data is needed to:

— Evaluate the status of the world’s ecosystems

— Develop effective strategies for preventing and
slowing ecosystem degradation

— ldentify planetary boundaries that lead to
Irreversible changes if passed — and help us to
avolid reaching or passing them
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Additional Case Study: Ecosystems — An
Overview

 Ecosystems — watch the video and learn how
scientists study ecosystems to understand
them and predict how they change over time

— Choose an ecosystem from the video and
describe its components and structure

— How did the scientists study the ecosystem you
chose?
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Presenter
Presentation Notes
Annenberg Learner:  The Habitable Planet:  Ecosystems
http://www.learner.org/courses/envsci/unit/text.php?unit=4&secNum=1
Annenberg Learner:  The Habitable Planet:  Biogeochemical Cycling in Ecosystems
http://www.learner.org/courses/envsci/unit/text.php?unit=4&secNum=4
Annenberg Learner:  The Habitable Planet:  Ecosystems
Click on “Professional Development Guide” and under background scroll down to “Misconceptions about Ecosystems”
http://www.learner.org/courses/envsci/support/guide_unit4.pdf




Ecosystems and Three Big Ideas

 Life Is sustained by the flow of energy and
nutrients through ecosystems which are
continually recycled

e Ecosystems are characterized by producers,
consumers, and decomposers — All aid in the
cycling process

« Human activities impact ecosystem cycling,
sometimes negatively, sometimes positively
(e.g., Yellowstone)
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H £vvoia Tou olkoouoTNUATOC

H ¢wn £vOog opyaviouou ecapTaTal OTTO
TTAPAYOVTEG OTTWG N BEpUOKPAaia, TO VEPO, TO
PWG, TO £0APOG, K.A. Ol OTTOI0I OVOUAOVTal
afI0TIKOI TTAPAYOVTES, OE AVTIOEON PE TOUG
BIoTIKOUG TTaPAYOVTES TIOU €ival Ol (wvTavol
opyavigpoi. H BlokoivotnTta piag mepioxng Yagi pe
TOUG Q[B1I0TIKOUG TTAPAYOVTEG PE TOUG OTTOIOUG
OuUVvOEETAl, ATTOTEAOUV Eva OIKOoUOTNMA. Evw
OTO ETTITTIESO NG BIOKOIVOTNTAG TO EVOIOPEPOV
E0TIACETAI OTIG OXEOEIG HETAGU TWV OPYAVICUWY,
OTO ETTITTEDO TOU OIKOOUOTNMATOG TO EVOIAPEPOV
METATOTTICETAI OTIG AAANAETTIOPATEIG TWV
OPYQVIOPWYV PE TO ABIOTIKO TTEPIBAAAOV Kal
1I01aiTEPA OTIC AVTOAAQYEC UANG KAl EVEPYEIAG
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H doun evoc¢ oikoouoTAMATOC (ONAQdI Ta BIOTIKA
Kal aIoTIKQ OTOIXEIO ATTO TA OTTOIA ATTOTEAEITAI)
BPIOKETAI OE QUEON OXEON ME TIC AEITOUPYIEC TTOU
emTEAOUVTAI O€ auTO: H doun kaBopilel TIC
AEITOUPYIEC TTOU UTTOPOUV VA TTPAYMATOTTOINO0UY
O£ £vA OIKOOUOTNMA, aAAG Kal OI AEITOUPYIEC
TPOTTOTTOIOUV TN OOMN €VOC OIKOOUOTIMATOC,
METABAAAOVTAC VIO TTAPADEIYUA TWV APIOUWYV
TWV €10WV, N HETABAAAOVTAC TA ETTITTEDQ
opPYAVWONG EVOC OIKOOUCTAMATOC, OTTWG Ba
OOUME OTIC EVOTNTEC TTOU AKOAOUBOUV.
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Ooo apopa otn dopn €vOog
OIKOOUOTAMATOC, OXEOOV O€ OAQ TO
OIKOOUOTAMATA Ba Bpoupe OTOIXEIQ TOU
avopyavou TTEPIBAAAOVTOC, KaBwWC Kal
(wvTavoUC OpYyaVIOUOUC TOUC OTTOIOUC
KOTATAOOOOUME O€E TPEIC KATNYOPIEC,
avaAoya Pe TN BEon Toug oTN TPOPIKN
TTUPAMIOA: TTAPAYWYOUC, KATAVOAWTEC Kl
QTTOIKOOOMUNTEC.
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AuTtotpo@ol Opyaviouoi

NMNapaywyoi €ival ol opyaviouoi TTou
METATPETTOUV TA AVOPYAVA UAIKA OE OPYAVIKEC
EVWOEIC TIC OTTOIEC UTTOPOUV VO
XPNOIJOTTOINCOUV TOCO Ol id101 000 Kal Ol
UTTOAOITTOI (WVTOAVOI OPYAVIOUOI YIQ TIC OIAPOPEC
BIOAOYIKEC TOUC AEITOUpYIEC.

H IKavOoTNTa PETATPOTIAC TWV AVOPYAVWYV
OTOIXEIWV OE OPYAVIKEC OUTIEC AVNKEI OTOUC
OPYQAVIOUOUC TTOU UTTOPOUV VA PWTOCUVOETOUV
(ONA. o€ OAa Ta QUTA), KAl TTPOUTTOBETEI TN XPNON
TNG EVEPYEIAC TOU NAIOU.
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Ta (wa KaTaTtaooovTal TNV KATNYopia TwWV
KOATAVOAWTWYV, VIATI TTAiPVOUV 'ETOIMEC
OPYAVIKEC EVWOEIC ATTO TA QUTA, EITE
AuECa OTTWG Ta puTOoPAya (wa, EITE
EUMECQA, OTTWC TA CAPKOPAYA, TPWYOVTAC
aAAa (wa.
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O1 a1roIKOOOMNTES €ival OpYyaAVIOMOI Ol
OTTOIO! ETTITEAOUV TNV AKPIPWC avTiOeTN
OladIKagia ATTo Ta QUTA: JETATPETTOUV TNV
VEKPN OpYaVIKN UAN O0€ avOopyaveC EVWOEIC
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ETepoTpogol Opyaviouoi

KaTavaAwTEg,

ATTOIKOOOUNTEC
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‘Edapo¢

To €0aocg cival pia I1I01aiTEPA OCUVOETN
ooun. lNepiExel atrooabpwuiEva
TTETPWHATA, CWHATIOIA OPUKTWYV UAIKWY,
OPYaVIKO UAIKO Kal TTOAAOUC OpyavIOUOUC.
To £0a@oc¢ TTapEXEl OPETITIKA UAIKA, VEPO,
PWAIQOUA KAl UTTOOTPWHA OTAPIZNG YIa
TTOAAOUC opyavIioUoUC, pUTA Kal (wa.
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ATuoo@aipa

H atuoéo@aipa Tapexel 010cEidlo Tou AvOpaka
YIa TN QWTOOUVOEDN KAl OCUYOVO YIa TNV
QVATTVON TWV OpYaVIOUWV. ATTOTEAEI KPIOINO
OTAOIO OTO KUKAO TTOAAWYV BPETTTIKWY OTOIXEIWV,
ouuTTEPIAQUBavVOPEVOU Kal TOU vepoU. ETTiong,
XAPAKTNPIOTIKA TNC ATUOO@AIPAC TTOU £XOUV
OXE0oN ME TO KAIJO MIAC TTEPIOXNG, OTTWC N
Oepuokpacoia Kal N uypaacia €ival onuUavTika yia
TO €i00C TWV OPYAVIOUWYV TTOU UTTOPOUV VO
EMIPIWOOUV OE PIa CUYKEKPIUEVN TTEPIOXN.
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Nepo

O VEPO €ival TO ONUAVTIKOTEPO O€
TTOOOTNTA CUCTATIKO TWV (WVTAVWYV IOTWV.
Eival To JECO E TO OTTOIO METAPEPOVTAI TO
OPETTTIKA CUOTATIKA OTA PUTA, EVW Eival
QTTAPAITATO KOl OTN PpWTOOUVOEDN.
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HAI0OKR akKTIVOBOAIX

H nAiakn akTivoBoAid gival TO AmTapaiTnNTo EVEPYEIAKO
LMECO YyIa TNV TTPaypaToTToinon TNGS d1adIKAaiag TNG
pwtoouvBeonc. Emiong {eoTtaivel TRV aTOO@AIpA KAl
OUMMETEXEI OTN TTPAYUATOTTOINON TOU KUKAOU TOU vEPOU,
KaBwg puBuilel TNV €CATUIOT TOU OTNV ATNOOPalIpa. To
NAIOKO QWG Kal yia TNV akpifeia, n HeTaBoAn 1ng
OIAPKEIAC TNG NMEPAC KATA TNV EVOAAAYH TWV ETTOXWV,
OTTWCG Kal N evOAAay @WTOC Kal OKOTOUC KATA TNV
dlApKeIa VOG 24wpou, diadpapaTifel anuavTiko pOAo
oTn PUOUIoN dIAPopwWYV dPACTNPIOTATWY TTOAAWY (WWV,
OTTWC N METAVAOTEUON.
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YTTGpXOUV OIKOOUOTAMOTA OTA OTToIA
AEITTEl KATTOIO ATTO TA KUPIO OOMIKA
OTOIXEIO KAI KOTA CUVETTEIQ OEV €ival O€
0Eon va TTITEAECOUV TIC AVTIOTOIXEC
AEIToupyieC. XapaKTNPIOTIKO TTAPADEIYO
€ival TO OIKOCUCTAMOTA OTA BAON TWV
WKEAVWYV. 210 peyaAa AN dev pTavEl TO
NAIOKO QWC, ETTOUEVWC OEV UTTOPOUV VA
UTTAPCOUV KaIl VO puWTOOUVBECOUV Ta PUTA.
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[Mapddelypa areAOUC OIKOOUCTHUATOC UTTOPOUV
va BewpnBOouv Kal oI avOpWTTIVEC TTOAEIC, OTIC
OTTOIEC KUPIAPXOUV Ol KATaVAAWTEC (O
avOpwTTIVOC TTANBUCONOC), EVW OXEOOV
QTTOUCIAOUV Ol TTaPAYWYOI Kal Ol
aTToIKoOOUNTEC: 'Eva aoTIkO 0IKOoUOTNUA YIA vVa
ouvTnENOEi TTPETTEI va elI0AYEl TPOPIUO TTOU
EXOUV TTapax0ei aAAOU Kal TAUTOXPOVA VO £EAVEI
OAAOU TO QTTOPPIPJPOTA TOU.
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H pon Twv BPETTTIKWY OTOIXEIWV
(BloyewxnMiKoi KUKAOI)

O1 qwvTavoi opyavigpoi xpeiadovtal 20 pe 30 xnNUIKA OToIXEIA yia va
TTPAYMATOTIOINOOUV TIG OI0QOPEG YETABOAIKEG DiEpyaaieg. Ta aToIxEia AuTd T
XapakTnpifoupe OPETTTIKA OTOIXEIO, ECAITIAC TNC ONUACIOC TOUG YIa TNV
EMIRiwoN TWV OPYAVIOUWV.

Alakpivoupe OUO KUPIEC KATNYOPIEC BPETTTIKWYV OTOIXEIWV, avaloya Pe TNV
QATTAITOUMEVN ATTO TOUG OPYQAVIOUOUG TTOOOTNTA TOUG.

Ta uaKpPOBPETTTIKA OTOIXEIa €ival AQUTA TTOU ATTOTEAOUV TTEPICOOTEPO ATTO TO
0.2% TOU gnPOU BApPOUG TWV OpyavioUwYV. ATTO QUTA, TO OLUYOVO, TO
UdPOYGVO, TO AGWTO KAl 0 PUOPOPOG, ATTOTEAOUV TTEPICAOTEPO ATTO TO 1%
TOU ¢{npou Bapoug kabe opyaviopou. AN JOKPOBPETITIKA OTOIXEID Eival TO
O¢io, T0 XAwplo, TO ACBETTIO, 0 XAAKOG, O OiIdNPOG, TO HAYVATIO, TO KAAIO Kal
TO VATPIO.

Ta pikpoBperrTika oToixeia atmoTeAoUv AlyoTepo atod 10 0.2% ToUu ¢npou
Bapoug Twv opyaviopwy. 2& auta TTEPIAaUavovtal To 3oplo, To BpwuIo, TO
XPWHIO, TO apyiAlo, To KOBAATIO, TO 1WDIO, TO payydvio, To JoAuBdaivio, TO
O€ANVIO, TO TTUPITIO, TO OTPOVTIO, TO TITAVIO, TO Bavadio, To YaAAIO, To pBopIo,
O KAOJITEPOC KAl 0 YeUdAPYUPOG.
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H Katavonon TNG TTopEiag Kabevog
OPETTTIKOU OTOIXEIOU ATTAITEI TN YVWON
O1adIKACIWY TTOU TTEPIAAUBAvVOUV TN
BloAoyia TWV OpyavIOPNWY, TN YEWAOVIKN
O10BeCIYOTNTA TOU OTOIXEIOU KAl TNV
OPYaVIKN Kal avopyavn XNUIKN Tou
oupTtTEPIPOPA. AOYW TNC CUUUETOXNG
BIOTIKWYV Kal aBIOTIKWY TTOpAyovVIwyY TNV
TTOPEIa EVOC OPETITIKOU OTOIXEIOU,
QTTOKOAOUME TNV OAN dladIKaoia
BloyeWXNMIKO KUKAO.
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Mn d100£01u0 opyavIKO UAIKO
KdapRouvo treTpéAaio
AlaBeoipo Opyavikd UAIKO
ZwvTavoi opyaviouoi
amroAibwon

PwTtoouvBeon apouoiwon

Avartrvon
ATTo0UVOEON EKKPIOEIG
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AiaBpwaon- arrocabpwaon

H atmoodBpwon Twv TTETPWHATWY gival
ATTO TIC KUPIEC AITIEC TPOPOOOTNONC TWV
OIKOOUOTNUATWY PE BPETITIKA CUCTATIKA.
KaTtroia atro 1a OpeTTTIKA CUOTATIKA TA
OTTOIO ATTEAEUBEPWVOVTAI UE TNV
ATTO0A0pWON TWV TTETPWHATWYV Eival TO
aof€oTio, TO payvnolo, o aidnpeog, o
PWOPOPOC, KAl OAA TA IXVOOTOIXEIO
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AVTIBETa, 0 AvBpaKag, TO OCUYOVO Kal TO
alwTo, dev akoAouBouv kaTtroia dladikaaia
atrooaBpwaonc. H kKupia Tnyn
ATTEAEUDEPWONC AUTWY TWV OTOIXEIWV
oTNV ATHOOPAIPA £ival N ATTOIKOOOUNON
TOU OPYaVIKOU UAIKOU
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ATUOOQ@QAIPIKN OETUEUON

MeyAAEC TTOOOTNTEC BPETTTIKWY CUCTATIKWY
EICEPXOVTAI OTA OIKOOUOTAMATA ATTO TNV
ATMOO@AIPA, KAl KUPIWC:

0 avOpakag, ue Tn dIadIKACTIa TNG
pwrToouvleoncg

TO A(WTO ME TIC BPOXOTTTWOEIC KAl TIC AOTPATTEC

TO B¢io, TO aoB€0TIO, TO VATPIO UE TIC
BPOXOTITWOEIC
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AlwTooEaueuan

H alwtodEéoueuan cival yia BloxnuIKn
OladIKagia KATa TNV OTToia TO0 AdWTOo
OEOUEVUETAI OE OPYAVIKN HOPPN ATTO TOUC
(wvTavoucg opyaviguouc. H diadikaaia
QUTN TTPOYUATOTTIOIEITAI ATTO TTEPIOPICUEVO
apIBuo €1dwWyv, KUpiwg BaxkTnpla,
KUQVO[BAKTNPIO KAl OKTIVOMUKNTEG.
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Meravaoreuon

O1 JETOKIVNOEIC TWV (WVTAVWV
OpPYaVIOUWYV CUUBAAAOUV ouxVva
onUAavTIKa otn 01d0eon TTOOOTNTWYV
OPETITIKWY CUCTATIKWY OTA
OIKOGUOTHMATA, OTTWC OTIC TTEPITITWOEIC
TTOU METAVAOTEUTIKA TTOUAIQ
OUYKEVTPWVOVTAI O€ JEYAAOUC apIiOuoUC
O€ OUYKEKPIPMEVEC TTEPIOXEC TTPOKEIUEVOU
va avaTtrapaxOouv.
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Eda@ikn diaBpwon

H di1aBpwaon Tou £dAQPOUC €ival N oNUAVTIKOTEPN
QITIO ATTWAEIAC BPETTTIKWY OUCIWYV ATTO £va
olkoouoTnua. ATTOTEAE! 1IDIAITEPA ONUAVTIKO
TTPORANUO O aypOoTIKA Kal OOOIKA
OIKOOUOCTHMATA, OTTOU N BOOKNON, N CUAEUON
KAl N EVTATIKI KAAAIEPYEIQ APVOUV TO £0APOC
YUMVO aTro BAaocTtnon. Otav n em@aveia Tou
e0A@OUC OV KAAUTTTETAI ATTO BAGOTNON, TOTE
gival EUKOAN N ATTWAEIO XWHPATOC ATTO TOV dUVATO

aEpa, N aTtro 1o vePO TNG PPOXNG.
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2TPpaAyyion

[TOAAEC (POPEC TO VEPO TTEPVAEI ATTO TNV ETTIPAVEIA TOU
£0APOUC OE KATWTEPA OTPWHATA KAl JTTOPEI VO KATAANCEI
O€ UTTOYEIEG "OECANEVEC VEPOU, TTOAU KATW ATTO TNV
ETTIPAVEIQ TOU £€DAPOUG, N VO METAKIVNOEI UTTOYEIQ Kal va
KATaAncel o€ Aipveg, Trotauia,  otn 6adacoa. Me auto
TOV TPOTTO XAVOVTal ATTO TA £0APIKA OIKOOUOCTHMAT
LMEYAAEC TTOOOTNTEC BPETITIKWY OTOIXEIWV. H aTpayyion
€ival TTI0O OUYXVI O€ UTTOBOBUIOUEVA OIKOOGUOTAMATA. 2€
UyIN OIKOOUOTAMOTA, N QVETITUYMEVN BAGOTNON Kali N
OMAAN avaKUKAWON TwWV BPETITIKWY OTOIXEIWV, EUTTODICEI
TV ATTWAEIAQ TOUC £CaITiQC TG OTPAYYIONG
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ATTWAEIEG AEPIWV

ATTWAEIEC OPETITIKWY CUNBaivouv oTav
TEPIBAAANOVTIKEC OUVONKEC EUvVOOUV TNV
ATTWAEIO BPETITIKWY O€ agpia popen. Otav
n 01adIKagia TNG ATTOIKOOOUNONG €ival
avaePORIa, TTOAAG BPETITIKA OTOIXEIO
LETATPETTOVTAI O€ AEPIA KAl PEUYOUV OTNV
ATNOCPAlPA.
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MeTavaoTeuon

O1 yeTakivnoeic (wvtavwy opyaviouwy
yivovTal aITia TOOO0 VIO TNV €i0000
OPETITIKWYV OTOIXEIWV O€ £vVa 0IKOOUOTNUA,
000 Kal yia TNV aTmwAeia Touc. [Napouola, n
agaipeon NG PAGCTNONG MIOC TTEPIOXNG
QTTO TOV AVOPWTTO CUVETTAYETAI TNV
QTTWAEIQ TTOAU ONUAVTIKWY TTOOOTATWY
OPETTTIKWYV OTOIXEIWV ATTO £va
olkoouoTnua.
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O KUKAOG TOU AvOpaka

O KUKAOG TOU OguyoOvou
O KUKAOG TOU alwTou

O KUKAOG TOU pC@POpOU
O KUKAOG TOU O¢€iou

O KUKAOG TOU vEpOU
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H pon Tng evépyeliag

O1 dwvTavoi opyaviopoi Aduavouv Je Tn TpOQr Toug OX|
HOVO BPETITIKA CUOTATIKA, AAAQ KOl TNV EVEPYEIQ TTOU
TOUG €ival aTrapaitnTn yia va emifiwoouyv. H evepyeia, pe
TN HOP®PN TNG XNMIKNG EVEPYEIAG, TTEPVAEI, OTTWG KAl TA
OPETTIKA OTOIXEIA, ATTO TOUG TTAPAYWYOUG OTOUG
KOTOVOAWTEG KAl OTOUG ATTOIKOOOUNTEG. AVECAPTNTA OTTO
TNV TTOAUTTAOKOTNTA €VOG TPOPIKOU TTAEYUATOG, TO OUVOAO
TWV OPYAVIOUWYV TTOU BpiokovTtal oTO idlo ETTITTEDO
KATAVAAWONG TPOPNG avAKOUV OTO idI0 TPOQIKO ETTITTEDO:.
OAQ TOL QUTA OVAKOUV OTO TPOPIKO ETTITTEOOD TWV
TTAPAYWYWY, T UTOPAYA (Wa €ival KATAVOAWTEG
TTPWTNG TAGNG, TO COPKOPAYQ TTOU TPEPOVTAI ATTO T
PUTOPAYOA AVAKOUV OTO TPOPIKO ETTITTIEO0 TWV
KATavaAwTwyV OeUTEPNG TAENG K.0.K
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2.€ AvTiBeon ONWC ME Ta BPETTTIKA OTOIXEIA, N EVEPYEIQ DEV
avaKUKAwVeTAl. AvTiBeta, €xel utToAoyIoTEl OTI povo 1o 10%
KATA JECO OPO TNG EVEPYEIAC EVOC TPOPIKOU ETTITTEOOU
TTEPVAEI OTO ETTOMEVO. AUTO OPEIAETAL:

2T0 OTI £va NEPOC TNG XNMIKNG EVEPYEIAC METATPETTETAI ME
TNV KUTTAPIKN QvATIVON O€ [N ACIOTTOINCIUES (ATTO TOUG
{wvTavoUC opyaviouoUC) HOPPEC eVEPYEIQC (TTX.
BepuoTtnTa).

Agv gival OAa Ta TUNMATA TOU CWHPATOC EVOC OpYaVIOUOU
Q@OMOIWCIUA ATTO TOUC KATAVAAWTEC TOU (TTX. O AvOpwWTTOC
OEV APOMPOIWVEI TNV KUTTAPIVA TWV QUTWV)

‘Eva yEPOC TNC opyaVvIKAC UANG atToBAAAETAI E TIC
OIAPOPEC EKKPIOEIC TWV OPYAVICHWV.
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KaBnuepiva o TTAavATNC Hag «BopBapdileTar» ue
1022 Joules nAIaKNG eveEpyElQg, Ta OTToiA
IOOOUVAMOUV JE TNV EVEPYEIA TTOU TTEPIKAEIETAI
o€ 1.000 atouIKEC BOUPEC OPOIEC UE AUTNV TTOU
ETTECE OTN XIPOaiya. To HEYOAUTEPO PEPOC AUTAC
TNC EVEPYEIAC ATTOPPOPATAI, AVOKAATAI N
oKeOACETAI ATTO TNV ATMOC@AIPA KAl TNV
ETIPAVEIA TOU TTAavVATN. 'Eva PIKpO uovo PEPOC,
TToU Ogv cetTepvVA 10 1% KaATa HECO OpO,
OEOUEVETAI ATTO TOUC TTAPAYWYOUC TTPOKEIMEVOU
va xpnoiyotroinBei otn pwrtoouvOeon. AuTo
OMWC TO PIKPO TTOOOCTO ETTAPKEI YIa TNV
Tapaywyn 170 TTePITTOU dICEKATOUMUPIWY TOVWV
OPYQAVIKNG UANG TTAYKOOHIWG.
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[lapaywyikoTnTa TOU
OIKOOUOTHMOTOC

O puBPOG e TOV OTTOIO O OPYAVIOUOI EVOG
OIKOOUGTAHATOG TTAPAYOUV OPYaVIKN UAN
ATTOTEAEI TNV TTAPAYWYIKOTNTA TOU
OIKOOUOTAMAOTOG, TTOU DIOKPIVETAI O€ TTOWTOYEVH
Kal g€ ogutepoyevr). MNMpwToyevng
TTAPAYWYIKOTNTA €ival 0 pUBUOG PE TOV OTTOIO Ol
TTAPAYWYOi EVOG OIKOOUOTAUATOG OETUEUOUV TNV
NAIOKN AKTIVOBOAIQ KAl TN HETATPETTOUV OE XNUIKN
(opyavikn UAN). AeuTEPOYEVNG TTAPAYWYIKOTNTA
gival 0 puBUOG PE TOV OTTOIO OI KATAVAAWTEG EVOG
OIKOGUGTAHOTOG, QGIOTTOIWVTAG TN XNMIKN
EVEPYEID TTOU TTAPAAAUBAVOUV HE TNV TPOPN
TOUG, TTAPAYOUV OpYavIKn UAN.
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Mia aT1rAn HEBODOC yia TOV UTTOAOYIGUO TNG
KaBapnc TTPWTOYEVOUC

TTAPAYWYIKOTNTAC €VOC OIKOOUOTAUATOC
gival o BepIouag.
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To £€00(OC¢ KAl N CNMACIA TOU

To €0a@o¢ €ival n TrepIoXnN 10000V TWV
TTEPICOCOTEPWYV BPETTTIKWYV OTOIXEIWV (EKTOC
Q1O TOV AvOpaKa) oTn TPOPIK aAuaida.
O1 pieC TV PUTWV ATTOPPOPOUV ATIO TO
£00(POC VEPO KAl OPETITIKA OTOIXEIO OTTWC
AdWTO KAl puOEPOPO
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2.€ IO KABETN TOUN TOU £0APOUC,
OlaKpivovTal JIa gElpa aTtrd opIdovTIa
OTPWUATA OIAPOPETIKOU TTAXOUC, TTOU
ovopadovTal eda@IKOi OPICOVTEG.
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XAPAKTNPIOTIKO YVWPICUA TOU £0APOUC
gival N gynxavikn tou cuotaon. Me Tov 0po
QUTO OpPICETAI N EKATOOTIAIO AvAAoyia Tou
e0A@OUC O€ AuUO, TTNAO Kal apyIAo, Ta
owparidola dONAadr TTou To ATTOTEAOUV, £QV
APAIPECOUNE TO OPYAVIKO UAIKO KOl TO
VEPO.
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Mia akOun XapaKTNPIOTIKNA 1I010TNTA TWV £0AQWYV
gival To pH. O1 TipeEG Tou pH BewpnTIKG
KupaivovTtal petacu 0 kai 14, aAAG oTn
TTAEIOVOTNTA TWV £0A@IKWY TUTTWV PBPioKETAl
METACU 4 Kal 8. TINEC JETACU 6.5 Kal 7.5
ecao@aAifouv Tnv yeyaAuTtepn dlaBeoiyoTNTA
OTOIXEIWV YyIa Ta QUTA. AvaAoya UE TIC
dlapabuioelc Tou pH ota €dAgn, avaTrTlucooVTal
QVTIOTOIXEC KATNYOPIEC PUTWYV. Ta Kwvopopa
€idn yia TTapadEIyua avaTrtTuooovTal o€ Ociva
e0AQN.
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