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Organization in Living World

Levels of organization in individuals i
Biosphere

Ecosystem Higher level of E
Community

Population

Living
Components

Organism

Organ System

Organ
Lower level of
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Non-living Molecule ”
Components Atom | £
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Organization in Living World

Atomic and molecular levels

Molecules are made of atoms of elements like carbon,
nitrogen, hydrogen, sulphur. These non-living things
combine to form protoplasm which is living matter of cell.

Cellular level
All living things are made up of cells. These are structural
and functional unit of life.

Tissue level
The cells organized to form tissue. A tissue is a group of
cells which are similar in structure and a specific function.

Organ level

Many tissues combine to form an organ, which performs
a particular function.

Organ system level

Group of organs work together to perform life activities.

e.g. the organs of digestive system work together to
digest food.

Organism level
Several organ systems together to form a multicellular

organism. The different organ systems work together to
keep the organism alive.
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[l

®

&

Tu
Cell = wm Organelle
N

Tissue

Organ
Organ System

Organism

Ref: http://www.learnhive.net/learn/icse-grade-7/biology/organization-in-living-things



Organization in Living World

Population : Group of organisms of the same species is called population.

Biotic community

It is made up of all the
living organisms that
share a common

Biosphere

Biosphere consists of
the entire Earth where
all ecosystems |

function. 8. environment.
Biosphere is | It includes producers,
surrounded by the consumers,
hydrosphere, the decomposers,
lithosphere and the scavengers.
atmosphere. :

Ecosystem

Several communities living together in a particular region, along with the physical
environment form an ecosystem. It includes biotic and abiotic components.
E.g. pond, forest, dessert, grassland.

© |earnhive rnm m
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Ecosystem (szuudivae)
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Ecosystem have living and nonliving
components

123 N9 N

Biotic factors
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Abiotic factors




Ecosystem
components




Ecosystem
components

2. Heterotrophs
2.1 primary consumers
“herbivores”
2.2 secondary consumers
‘carnivores, omnivores’




Feeding level or tropic level

photosynthesis

Carbon dioxide + water + solar energy s Glucose + oxygen

“autotrophs” 6CO,+ 6H,0 + solar energy ===l C H O, + 60,

chemosynthesis

Inorganic compound —> nutrient

Bacteria




Feeding level or tropic level

“autotrophs”
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 Bacteria
* Fungi

Decomposers

Detritus feeders
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Decomposers
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Bark beetle | ant galleries
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Time progression E>
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carpenter /

Powder broken down by
decomposers into plant
nutrients in soil



Principle of
sustainability

energy

chemical

organism

Precipitaton

Carbon dioxide (CO,)

Secondary
consumer

consumer
(rabbit)

Soluble mineral
nutrients
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Energy flows
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In food web or chain, chemical energy stored

in b|0maSS Is transferred from one

tropic level to another

Usable energy
decrease with
each link in a

food chain or

food web




Law of Thermodynamic

Some usable chemical energy is
degraded and lose to the
environment as low-quality heat.

Energy loss assuming a 90% in each transfer.

Usable energy available
at each trophic level
(in kilocalores)

Tertiary
consumers
(human)

10

Secondary
consumers

(perch)

Decomposers # %

Primary
consumers
(zooplankton)

Producers
(phytoplankton)




Pyramid of food web
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Gross primary productivity (GPP)
IS the rate at which an ecosystem’s producers convert solar energy
into chemical energy in the form of biomass found in the tissue.

Net primary productivity (NPP)

IS the rate at which producers use photosynthesis to produce and
store chemical energy — the rate at which they use some of this stored
chemical energy through aerobic respiration.

Primary productivity
all production



Terrestrial Ecosystems
Swamgs and marshes
Tropical rain forest
Temperate forest
Northern conferous forest {taiga)
Savanna

Agricultural land
Weaodland and shiubland
Temperate grassland
Tundra [arctc anc alpine)
Desert scrub

Extreme desert

Agquatic Ecosystems
Estuanes

Lakes and streams
Continental shelf

Qpen ocean
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800

1,600 2,400 3200 4,000 4800 5600 6400 7,200 B,000
Average net primary productivity (kcal/m?/yr)

8,800 9,600



Nutrients cycle within and among ecosystems

Nutrient cycle driven directly or indirectly by increasing
solar energy and the earth’s gravity, include water,
carbon, nitrogen, phosphorus, and sulfur cycles



Water cycle

or

Hydrologic cyc e—L—

Condensation
from plants
Precipitation
o Ian':i Evaporation
of surface water 5
: Evaporation
‘ from ocean
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to ocean

Precipitation

Increased runoff on
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Infiltration
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[ ] Natural process
|:] Natural reservoir
- Human impacts
P Natural pathway
P Pathway affected by human activities



The carbon gyTtE =

in atmosphere

Photosynthesis

Burning
fossil fuels
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Diffusion 1‘
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The Nitrogen cycle

Process tre ; i

D Ni a 0—-‘ Denitrification by bacteria

| IReservoir in atmosphere ST .
ﬁ Nitrification by bacteria

P Pathway affected by humans

P Natural pathway

Nitrogen
in animals
7| (consumers) |

| Electrical storms

Nitrogen oxides
from buming fuel
and using inorganic
fertilizers

Valcanic | f38
activity '

s

\"'

. Nitrogen
in plants
(producers)

.

0

3 ({I" 4

[ oecomposton’

Nitrates | g® .
from fertilizer |8

runoff and 2
decomposition

Weyns
o v
RN [

v

=9 Uptake by blams
"""' : "'4“ r

/ I

-

Nitrate  [qumy
in soil SRS

Nitrogen
loss to deep
ocean sediments

Nitrogen }§
N i OCean
S sediments S

Ammonia
in soil




The Phosphorus cycle
[:]Process
[:IReservoir

P Pathway affected by humans
P Natural pathwav

Phosphates
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Phosphates
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The Sulfur cycle

Sulfur dioxide
in atmosphere

Sulfuric acid
n 3 d Sulfate
. Burning || Refining it
smelting | | .o fossil fuels de;)c?;lfg?nas
— -
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| sulfur
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and fossil fuels
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Limiting factors

Factors that cause the growth of population
to decrease
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& absent absent
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Limiting factors

—Liebig’s law of minimum
—Shelfords’ law of the tolerance
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Which Energy Flows in Marine
Ecosystems? Who 1s controlling Whom?
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Population growth
Exponential Growth and Geometric Growth — J- shaped

growth form
eLogistic growth - sigmoid growth form
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e I | 1 | |
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Number of phlox

Exponential growth:
Continuous

N({t)=N(@0) e ™

Pollen
accumulation
rate in lake
sediments
can be used
as an index
of population

' Growing geometrically, the number of
| phlox at any point in time can be

| determined using N, = NyA' or by

i multiplying the previous population

| size by A=24177.

?
{
{

I e

| 24177x | R
480,924 = i i

i
»

1,200,000 +
1,000,000
800,000

600,000

400,000

il IN= 198918

j L 1,62,730 |
A

Z

.

124177 x
1198918 =

— 480924 |

1) ' —

size. p—

' Pollen in lake sediments indicates
' that Scotch pine colonized the
- Norfolk region of Great Britain

e

Following
. colonization, the

]

' Scotch pine

. population grew
’ exponentially for

! 500 years.

T
250
Years after colonizing

|
500

Geometric growth:

Discrete

r—|
N, =A'N, %350 N = AN,




Population growth

K=asymtote

* Logistic growth
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capacity (K) 1318 T=0

dN/dt = rN(t) {1-N(¢-T )/K}
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ImmigratiU\rate + / Natality —

Population density

/

Emigration rate-  Mortality N19A¢E -
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Natality N154NA
Bird rate
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Age (years)

Age {years)

b = birthrate = 0.039
d = death rate = 0.021
b-d=r=0018 |~ —

Rwanda's age distribution
| and high r indicate a rapidly
growing population.

|
4 F 2k 0 F'2 3 4 5 6 Y B
Percent of population

The age distribution and low per

b= birthrate = 0.014
d = death rate = 0.013

capita rate of increase (r) indicate
that Lithuania’s population is
—=—— approximately siable.

b—d=r=0.001 —

Males.

'/ Females

i T

Ll
2 1

050 =d

S P
2 1 2 3 4 5 6 7 8
Percent of papulation

o L
a3
<

(years)

Age

Human populations (millions)

b = birthrate = 0.011
d = death rate = 0.015
b-d=r=-0.004

Hungary’s age distribution
i and negative r indicate a
—— declining population.
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Log of survival

1,000

-
o
o

=

number of survivors (log scale)

0

age in relative units

© 2011 Encyclopaedia Britannica, Inc.

Total life span — Age (years)




Survivorship curves
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Number of Survivors —

-

Survivorship curves
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Survivorship curves
N1998ATIRYRILTZENS
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Dispersion

-spatial dispersion
-Large scale
-small scale

-temporal scale
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PATTERN OF DISPERSION

UNIFORM CLUMPED RANDOM
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s AnuBIn N NF TS SenI 9T 9T 5e

. magﬁaww Mutualism (+,)(-,-)
. m9yladszlesisiunu Protocooperation (+,+)(0,0)
. N1IZ0401AY Commensalism (+,0)(-,0)
. ANIMITURIAANY Saprophytism (+,0)(-,0)
. MIamiie Predation (+.-)(-,0)
. Mzilsan Parasitism (-,+)(0,-)
. NIEAITUAILLY Competition (-,-) (0,0)
. mwmawé’amﬁug’a Amensalism (0.-)(0,0)

= Y v w oo .
e 1112 INEIVDITUIUT N Neutralism (0,0)(0,0)
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