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T 2 Ecosystem o -
7/:’9 _ecpsysf'eimi = a Funchb_nal‘ un_t}_ O_'/:__ nature ! .

. Selves & with the m .Surroundmj physmal T ___
environment.  ( comed by AG. Tansley, /0135“ 1

where hvmj o::gant_fms mf‘erad' amonj 'H':em‘-

- Types : S Sl ...___.__--_
(a) Terrestrial - +orest, grassland, desert ]

_>:<. #
() /-lzuaﬁ'c - pond, lawe, river, ocean,

weﬂand e_sf'uaj il

(c) Man - made = c_rqp_w_qé@, _‘"2“?';‘”"_’_ pond

ecosy stem 7

- Components

/. Abiotic - sunlight, temp, water, soil,

air, minerals, pH

oL Bf'of'ic_. - Producers (P) COnsumers (C) .
e _Decqmppsers ,(D)__, : Sred i

Structure vs Function

Structure o speces composition 1+ strati-

719'({21_‘_'_@() _( vertical Iaye_r_:_ 2 e 5

7F0ncﬁon eIt producﬁuify, rdecomposﬂ_'igg,_
7ene::97/ 1DIow & nuf'ﬂenf' cyclmﬁ
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Produc f‘t?iﬁ

Rate of biomass .produch'on )oer unit area
per unit time. Units - 9 Lo 2 yr
Gal /) m 2 7

P rimary P roducﬁuify

Rate at which producers {gr'een planf'.s)

Ffix solar energy by photosynthesis.

GPP = total ocganfc ‘matter produced

C’)’PP e <-R = respir-

<-ation loss

WPP

il

NPP = Fsset biomass available to consumers

¢ herbivores -+ dec0mposer5.).

.S'econc/ar\/ Produch'vﬂy

Kate of formation of New or:gﬂm'c matter

by consumers (heterotrophs).

Global NPP

Total annval NPFP of biosphere = /70 bn
tons & dry oryanfc matter J. Oceans c-cm—

tribute SEss bo fons, reSt (S land.
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Decomposition

5reab<»d0wn of complex o::gam'c matter L ofef"

ritus ) into inorganic  svbstances { c0Z,
H20, nutrients ) by decompo sers.

Detritus = dead lkaves, bar«, +aecal matter.

zitps
b Fraymenf'ahbn - def'r_if'ti/ore_s ( earth-
 worm ) break def'r_if'uk into  small bits

2 L.eachfnﬁ - water-soluble ir_)ofgam'cs g0
down & get preupif“_afed as vnavailable
salts

3. Catabolism - bacf'erml/ﬁznjal eNZY mes
degrade detritvs -7 simpler compounds

. Homification - =wwpte accomulation of
dar, amorphous, colloidal HUMUS ; high-
ly resistant, reservoir of nutrients

$. Mineralisation - humus -7 ‘release of

fnoryanfc nutrients ( /VH'7’+', _NOS", POY )

Factors

_Fasf’er v warm 4 moist + 02 rich + def'rﬁ'gs

e rich in N & water-soluble Suyars._
Slower cold/anaero_bf; a l{gn’fn- & chiﬁn—_
rich detritus ( ha_rd fo break J.
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Energy Flow

Sun = vultimate source. OF incident solar
radiation, < $0% is PAR ( Photosynthet-
ically  Active Radiation 1.  Plants capture
enly 2 - 109 of PAR.

Trophic Levels ¢

7/ Producers ( green plarts, algae )
72 Primary consumers  ( herbivores )
TS Secondary consumers  ( carnivores )
7k Terf‘dary consSumers { top* carnivore )

Decomposers act at every level.

P = proc/ucer H = herbivore C = carnivore

@———>P————>H————>c———~e7’c

/O% Law ( Lindeman )
Only /O% of energy at one trophic level

is transterred to the rext. ﬁesf‘. Is  lost

as ‘w heat ( re.s)ofmﬂon*) & metabolic, work.

L E (7T ntt ) = 107 of E € Ti 59

=7 +ood chains rarely exceed 7 - $ lin«s.
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Food Chains & Piramfds

Food Chains

(a) Grazmﬂ Food chain. (- GFC ) -
starts with Iiw'nﬁ producer
grass -7 yoaf' = F o mary .
(b) Detritus Hood chain ( DFC ) -
starts with dead oganfc matter
detritus -7 earthworm -7 bird
FC & DFC are interconnected = +ood web.

. -

|

!
|
1
ﬁ
l
|

Ecological Pyramids
Gra,:i;;:fc representation of trophic struct-
ure - base = producers, apex = top carn.
E | Lypes
/. Pyramfc{ of number
__ 2. Pyramid of bibpides
< 3. Pyramid of erergy
: \ z ¢ always Upﬂ\?hf’ )
H
f c
| l‘nué—"—— Pyramids %
1| Mumber inverted in bfg tree -7 insect -7
1| parasite ; Few trees support many bugs.

Biomass : ocean - small standing crop of
@

phytoplankton supports larger Fish.

Scanned with CamScanner




Date : Page :

Pifamld Lt?m'f'.S + Carbon Cycnle

Limitations of Pyramids

_Bcbgqeoéhemical Cycles

a_(' Assume simple +ood chain ; food webs g-
nored. ;
~ Saprophytes ( decomposers ) not given a
- place though vital to ecosystem.
i A species may ocwupy more than / trophic

level . e.g. sparrow - Sgeds & insects ).

Movement of nutrients between biotic &
abiotic components. Eax Two types -

Gaseovs ( &, NN - ‘reserunic . atmosphere 2

Sedimentary ( P, § - reservoir : crust ).

Carbon Cycle

7/% of C is dissolved in oceans -7 mQ@)or

regulator of atmospheric C02.  Atmosphe-

ric €02 is only /75 of global C pool.

Mayor Fux pathways -
() Phof'osynf'he.ﬂ's r €02 -7 organic C
(i) Fespiration - organic C -7 C02
(fi}')ipecomposﬂ'lbn releases C bacK
(u/) rFossilﬁﬁbel burm'ny + deporesf'ahbn
-7 extra C02 -7 global warming.
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 Phosphorus Cycle + Services

P hosphorus Cycle

. Sedimentary <yl - reservoir : rocks

( as phosphate ). |

Steps

/- Weaf'herfnﬂ of rocks releases phosphate
ons { BO% %= ) jnte seilliarer

2. Plants absorb soluble phosphates.

5. Herbfuo_res -7 carnivores get P from
pPlants ; excretion & death return P.

9. Suetoer Microbes So/ub‘flfse' or:ganfc P -7 bawk to soil.

Differences vs C cycle
x

Vo re:pf'raf'ory relea se ( ro 9053005 ey
x /—v’f'mospherfc inputs are nejl{gfble.

X Mych slower turrmover than C.

Ecosystem Services

Products & processes nature ﬂfl/es us

= purf-pica'hbn of air & water
= mﬁ'{gafes drouyhf's & Hoods

* cycles nutrients ; po//:}qaﬂf’es crops
#®

ﬂeneraﬁgs th’le soils 1 aesthetic valve

Constanza (/997) - 33 trillion US# / yr

Scanned with CamScanner



Date : Page :

Quick kecall . . .

Key Formulas =

/VPP ::_GRP = ﬁ’

e

st ﬁemember :

Tansley coined ecosysf'em (/‘735‘*) 7
Global PP = /70 bn f_'ons / yr
Dgar PR o Bpofons [ o
AR Sfoi% of incoming solar radiation
Planis o 0 - % o PAE
Pyramid of erergy : TR always uprghf

a\n x‘x‘x;x X x§

Decomposition reeds 02 , humus = colloid
_*? Ci - gaseous cycle ; F i Sgdf'mgnfary_ cycle
*_ DFC dominates in terrestrial ecosystems

Pymm:d Type Summary

77A/Qr;:zbgr ik Ay BE uprfjhf' O/? muen"ed

”__BmegSS i _;rupr:j{ﬁ' on Iarzd ! lr_)_!/erf'edi n

qcean
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Erergy ¢ ALWAYS upright  ( /07 law )




