tual relationships between
isms and the environment

At the end of this chapter, you will be competent to....
e Anaysethe environment biologicaly
e  Contribute to maintain the balance of the eco-systems.

e  Minimise harmful influences to the maintenance of the biosphere.
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3.1 Levelsof organization in the biosphere

Individual , _(Population
S o (Commniy

..

Fig 3-1 A Species of Mango
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Activity 3.1

Select a suitable environment such as your home garden or school garden
or any other place. Name the biological species that you can find in it.

Phase 4
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Activity 3.2
1. Observe the different populations in your school garden and list them.

2. Write an expression for one population you have selected according to
the definition given for population.

Fig. 3.5- Community

ant mango tree

'

SPAITOW  Fig. 3.6
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3.2 Maintaining the balance of an ecosystem
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First level Second level
Producer Consumer Consumer
Third level
Consumer
Do you know? Assignment 2
In an aquatic environment the Identify the producers and consumersin the
main first level consumers environment.

are zoo planktons. Construct food chains using them.

pigments
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Air

Atmosphere is a main componcent of the biosphere. Solor heat heats up the
atmosphere and makes it movable. Because of this, the evaporated water vapour
is taken to various places, and hence we get rain. The movement of air is wind.
The wind takes gases like sulphur dioxide to far away places and pollutc the
environment. This harms the organisms in those places. The wind helps evaporation
in transpiration.It changes the direction of migratory birds. Air supplies oxygen
for respiration and carbon dioxide for photosynthesis to organisms.

Flow of energy and cycling of material in an ecosystem

Maintenance of the biosphere is controlled by the sun which is situated about
millions of kilometers away from carth. The low of energy and cycling of matenals
are important for the existence of organisms. In an ecosystem,the energy and
materials flow along food chains.

Food chains and food webs

In a food chain,the herbivores obtain energy and materials by eating autotrophs.
Energy of the plant is gained by carnivores by eating herbivores. A food chain
starts from a producer.

Can you remember the food chain you constructed in the Assignment 2?7 Food
chains do not exist singly. They get inter-connccted to form food webs.

The diagram below shows how a number of food chains make a food web by
inter-connecting.

Third level
Consomer

Second level
Consumer

First level
Censumer

Producer —_—

Fig. 3.9 - A food web
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For the circulation of energy and materials food webs are more suitable than food
chains. An animal depending on one type of food only is not favourable for the
organism as well as for the existence of the ecosystem.

Assignment - 3

Select any ecosystem and write some food chains in it. Try to connect them to
from a food web.

Relationships about the number of members in a food chain,mass of living
organisms, the percentage of energy in each energy level shows a special pattern.
This pattern when connected takes the shape of a pyramid. They are called
ecological pyramids.

Ecological pyramids

There are three types of ecological pyramids. They are number pyramids,
biomass pyramids and energy pyramids.

Number pyramids

In a field study, we frequently meet producers. The number of herbivores o first
level consumers are less than the number of producers. We meet herbivores like
insects, snails, grasshoppers and butterflies less frequently than plants. The total
of secondary level consumers like cat, rat snake and mynah are further less in
number. Shown below is some statistics obtained in a field study.

Producers First level consumers Second level consumers
—_— —_—
3521 33 (02

This can be shown by a pyramid.

02
Second level consumers

- First level consumers

3521 Producers
Fig. 3.10 = A number pyramid

Activity 3.3

Construct a number pyramid in relation to food chains existing around a Jack
or Mango tree with fruits. The pyramid you constructed takes a different shape
from the pyramid in Fig. 3-10. Discuss the reason with your teacher.
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Biomass pyramids

You would have understood that a large number of herbivores depend on one
producer, [activity 3.3.] The number pyramid you got does not match with pyra-
mid pattern. As asolution for such incidents bio-mass pyramids are constructed.
The bio-masses of each trophic level are measured separately and a pyramid is
shown using the bio masses. Then the mass of the mango tree is more than the
mass of consumers who depend on it.

. Third level consumers

612g Second level consumers

_ First level consumers

56325¢g Producers

Fig. 3.11 - A pyramid of bio-mass

The bio mass is measured in grams per square metre. (gm~)
Let us identify energy pyramids.

An energy pyramid is better to express the connections among various trophic
levels. It is constructed by calculating the amount of energy present in each trophic
level. The producers fix about (.1% of solar energy which falls on earth. This
energy decreases gradually when it fiows through food chains.

l 3rd level consumer ﬁ 90%
90%
1603 2nd level consumer

90%

87110 Producer

Fig. 3-12(a)- A pyrumid of energy. Fig. 3.13 (b) - Energy flow and
wastage along food chains.

The unit of measuring energy here is kilojoules per square metre per year.
(kJm2yr’') The energy contained in organisms living in one square meter in one
year is measured in kilojoules.

There is a depletion of energy from one trophic level to another trophic level.
This is roughly about 90%. The energy flow from one trophic level to another
level is 10%. The number of links in a food chain cannot increase without a limit
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Activity 3.4

In an ecosystem the energy fixed by producersis 37800 units and the energy
stored in first level consumer is 3800 units. The second level consumer stores
378 unitsin it’s body tissues and the third level consumer stores 38 unitsin

it's body.
1. Congtruct an energy pyramid with the above information.
Calculate the percentage of energy dissipated in each tropic level.

2
3. What arethe reasonsfor energy dissipation in each trophic level.
\\

Itisclear that the energy flowsin one direction, that isfrom lower trophic levels
to higher trophic levelsin an ecosystem.
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Nitrogen cycle

The highest percentage of air (78%) is nitrogen, but the plants cannot use this
nitrogen. The circulation of nitrogen can be shown by the diagram shown below.

o Atmospheric N, I

Lightning

" Lightni r!1g
Denitrifying
bacteria

s

a1
y i - :... rod - A
Nitrogen fixing ,,J;' 5“1: 1:}!?"} | Nitrate |
- (Roots of Legume ; “ g‘, No, -
! plants) a3

‘ Decomposition

| nitrifying
- - . bacteria
Nl_trogen f!XI ng Ammonification (Nitrobacter)
soil bacteria | 4
. A . 4 g ik
RS - =) " AmmonianH, " 1E’ | NitriteNo,-
£ . -t - gy A= I | Nitrosomonas bacteria|

Fig.3.15 - Nitrogen cycle.

% Nitrogen is present in bodies of animals as proteins and amino acids.
% Animals get necessary nitrogen from plants.
< Plants obtain nitrogen compounds as NO,™ or N H," ions dissolved in water

% Some micro-organisms can directly turn atmospheric nitrogen into nitrogen
compounds. An example for this are the bacteria living in root nodul es of
leguminous plants.

%  Death and decay of organisms produce ammonia gas which is turned into
NO, ions by Nitrosomonas bacteriawhich live in soil. NO, ions are turned
into NO, ions by Nitrobacter. Plants absorb this NO, . This process is
called nitrification.
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3.3 Use of strategies to minimize har mful effects on the
existence of the biosphere
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graph were natural calamities, spreading of

—m—Population
—ap— Extent of forests

2 o Do you know?
= s About 3.8 millions of hectares
;o . of forests are destroyed from

Lo earth in one year.

1881 1900 1956 1983 1992 2000
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People deforestate for agricultural purposes,to make buildings and roads. People
cut down the forest to get timber and wood to use as a fuel. Deforestation may
take place due to natural disasters too.In 1998 due to El nino effect on climate

change alarge area of forests were distroyed.

AIDS
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effluents
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Because of water pollution spreading of diseases, concentration of ions like
NO, and PO, in water (eutrophication) and the death of aquatic organisms are
caused. Many devices are used to minimize water pollution. Some of them are:
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solar

global warning

glaciersin polar resions and increase in the sea level.

¢ Lossof biodiversity.
global warming
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matalic, structures, marbal

whichwas
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loose

rel ease of waste matter into water
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1. Biodiversity conservation

Allowing organisms to live freely in their natural habitat or conserving them by
means of alternate methods is known as biodiversity conservation. There are two
main methods which could be followed.

1. In-situ conservation
2. Ex-situ conservation
In-situ conservation

Conserving a living species in their own habitat is called in-situ conservation, We
have to be certain that they are having enough space, opportunities for reproduction
and for natural behaviour.

By this method a large number of species can be conserved with a small cost and
effort. These living species face competition among the members of their own
species and among the members of other species. They make interactions with
predators and parasites and are subjected to evolution naturally, while undergoing
conservation.Some axamples for areas under insitu conservation are the sanctuaries,
national parks, forests reserves and strict natural reserves.

Sinharaja forest, Horton plain, Hikkaduwa Coral reefs are such conserved areas.
Ex-situ conservation

Breeding and growing organisms in an environment similar to their own habitat
is ex-situ conservation.This is an expensive method and have to be dealt with
more effort.

Eg- Elephant orphanage at Pinnawala, Turtle
breeding centres, Botanical gardens and
Zoological gardens. {zoo ) This method
is not as fruitful as in-situ conservation
but it is an alternate method for conserving
bio-diversity.

There are three botanical gardens and one
zoological garden in Sri Lanka.

Fig. 3.25 botanical garden

Do you know?

Effective protection and controlled utilization of the environmental resources
is known as environmental conservation.
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Exercises
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